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Pump and Motor 
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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. Performance conforms 10 ISO 2548 Annex B 
6" MOTOR STANDARD,15-60 HPI3450 RPM. @ 10 ft. min. submergence. 
8" MOTOR STANDARD, 75-150 HP13525 RPM. 
• Nlernate motor sizes available. . 
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Technical Data 625 GPM Model 6255
 
DIMENSIONS AND WEIGHTS
 

'-" 

C 

MOTOR DISCH. DIMENSIONS IN INCHES APPROX. 
MODEL NO. FIG. HP SIZE SIZE A B C D E SHIP WT. 

6255150-1-1 A 15 6" 6" NPT 49.4 28 21.4 5.7 8.3 190 

6255250-1 A 25 6" 6" NPT 54.5 33.1 21.4 5.7 8.3 212 

6255300-2-2 A 30 6" 6" NPT 63.2 35.7 27.5 5.7 8.3 236 

6255400-2-1· A 40 6" 6" NPT 68.3 40.8 27.5 5.7 8.3 247 

6255400·2· A 40 6" 6" NPT 683 40.8 27.5 5.7 8.3 2" ""'II. 

62t>::;~UU-3-2· A 50 6" 6" NPT 94.5 57.8 36.7 57 8.4 356 

6255600-3-1· A 60 6" 6" NPT 78.5 41.8 36.7 7.5 8.4 387 

6255600-3· A 60 6" 6" NPT 84.1 47.4 36.7 7.5 8.4 387 

6255750-4-2 A 75 8" 6" NPT 86.4 47.4 39.0 7.5 8.6 492 

6255750-4-1 A 75 8" 6" NPT 86.4 47.4 39.0 7.5 8.6 492 

62551000-4 A 100 8" 6" NPT 93.9 54.9 39.0 7.5 8.6 569 

62551000-5-2 A 100 8" 6" NPT 100.0 54.9 45.1 7.5 8.6 591 

6255 1000-5~1 A 100 8" 6" NPT 100.0 54.9 45.1 7.5 8.6 591 

62551000·5 A 100 8" 6" NPT 100.0 54.9 45.1 7.5 8.6 591 

62551250-6-2 A 125 8" 6" NPT 121.4 68.8 52.6 7.5 8.6 785 
62551250-6-1 A 125 8" 6" NPT 121.4 68.8 52.6 7.5 8.6 785 
62551250-6 A 125 8" 6" NPT 121.4 68.8 52.6 7.7 8.6 785 

62551250-7 -2 A 125 8" 6" NPT 127.6 68.8 58.8 7.7 8.6 789 
62551500-7 -1 A 150 8" 6" NPT 136.6 77.8 58.8 7.7 8.6 881 

62551500·7 A 150 8" 6" NPT 136.6 77.8 58.8 7.7 8.6 881 

NOTE5: All models suitable for use in 8" wells unless otherwise noted. 
Weights indude pump end with motor in Ibs. 
·A1ternate motor sizes available. 

MATERIALS OF CONSTRUCTION 

B -0­

Fig. A 

304 Stainless Steel Check VatveHousing 

304 Stainless Steel ':heck Valve 

304 Stainless Steel ~Jiffuser Chamber 

304 Stainless Steel Split Cone ,Nut 

304 Stainless Steel Split Cone 

304 Stainless Steel Impeller 

304 Stainless Steel Suction Interconnector 

304 Stainless Steel Inlet Screen 

304 Stainless Steel Straps 

304 Stainless Steel Cable Guard 

329/416 Stainless Steel Coupling 

3021304 Stainless Steel Coupling Key 
431 Stainless Steel Pump Shaft 

NBRIntermediate Bearings 

Impeller Seal Ring NBR/304 Stainless Steel 

NBR/316 Stainless Steel Check Valve Seat 

NBR/316 Stainless Steel ToplLower Bearing 

Carbon/Graphite HY22 Upthrust Disc 

301 Stainless Steel Check Valve Spring 
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NOTES: Specifications are subject to change without notice. 
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Dismantling 
& 

Reassembly 

6-8-10"
 
Submersibles
 

3855 . 4755 · 6255 · 8005 · 11005
 

Torques 
SplIt e- NOll, poL 11 

385S & 4755 _ _ _._ 88 II ... 
62SS & BOOS _ .. 134 II Ibs 
11005 _ _ 221 II ... 

~olIlp9) 

Sldp..-. poL 1. 88111bs 
(R......-nbly step 291 

_ Lelld PIuII 
6" molD< _ 60-70 II Ibs 
8 & 10'm%r 120-1501I1bs 

(R......-nbly step 36) 
Motor Nut, poL 1... 

10112 IIUIs 5211 Ibs 
10116 nuts _ _ 110 II ... 

_ IIoIt, poL 22 (&" motor) 
385S & 4755 _ 52 II Ibs 
62SS. 11005 7411 ... 

_ Bolt .... NOll, PoL 22 

385S & 4755 111 II Ibs 
62SS • 11005 (10116 nul) 148 II Ibs 
11005 (M20 nul) 288 tllbs 

Contents 

Dismantling Procedures Page 2 
When Should A Part Be Replaced? Page 6 

Reassembly Procedures Page 6 
Measuring The Shaft "End Play" , Page 10 
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------------

Iftf ,Dismantling Procedures 385S.475S.625S.800~.1100Sj 

1 the instructions that foIlO~, the nU~be~s in parenthesis (pos. 7) indicate the position number of that part as it 

• , is shown on the Parts List and Kits diagram.

~ 1	 Before beginning, it is a good idea to 
check for proper shaft rotation as well as 
shaft "end play" (see page 11 in 

7 
6 
5 
4 
3 
2 
I 

Reassembly Instructions). The 
results may help you explain 
any unusual component wear 
later on. 
It is also a good idea to mark 
the orderof the chambersotthe 
pump to aid you in reassembly. 
With some type ofmarking pen, 
number the chambers of the 
pump in order (beginning with 
chamber # 1 just above the 
Suction Interconnector). 

As you dismanUe the pump, lay the 
components out in this order. This will help 
you identitypossible causes ofunusual wear, 
etc. (i.e. if adjacent chambers show the same 
type of wear, the cause may be something 
completely differentthan, say. if chambers 1 
and 4 show the same wear.) 

,elect the appropriate Shaft Spacer and c=) Loosen the allen screw(s) in the Shaft Cou­ Place the pump on the Mounting Plate and 

Shaft Holding Bolt and set the Spaceron the pling through the Suction Interconnector with use an allen wrench to tighten the Shaft 

oilding Plate (see "which Shaft Spacer and 3 mm allen wrench and remove the Coupling Holding Bolt into the bottom of the pump 

',-,: lding Bolt" on next page). by pulling it off of the Shaft. Shaft. through the Spacer. 

I' • ," . -'.,." 'd;---- .:'<' ""'''"'''''''''''''''i;",:', :" :'-:,-,=.,:>i" I 
Grundfos L-Sp·TL-009 Page 2 (Rev.2197) 
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~_~~~~~~I~Ilg Proce(f~.r~s 385S·475S·625S·800S·1100S 

Which shaft spacer and holding 3855 through 8005bo" to use? 

t1 ~I. 

Motor Pump #of 
Diameter Model Stages 

SO 3855 - 800S All 

8" 385S-475S All 
625S -800S All 

SO 1100s All 
8" 11005 2-3 
8" 1100s 4-5 
10" 1100S All 

NOTE: For 11005 pumps, align the building plate 
keywith the shaft spacerkeyway and then align the 
shaft spacer key with the pump shaft keyway. 

For pumps with 6" motors 
Building Plate SV0049 

For pumps with 8" motors 
Building Plate SV0195 

For 1100S pumps 
Building Plate SV5210 

Use a wrench to remove the strap nuts (pos. 
19)and washers(pos. 71). You may need to 
insert a screwdriver under the strap (where 
the threaded stud is welded) to keep the strap 
from twisting as the nuts are removed. 

Shaft 
Spacer 

SV0390 (71 mm) 

SVOO141 (99mm) 
SV0197 (100mm) 

11005 
SV5211 (A = 24.5 mm,B = 71 mm) 
SV5213 (A= 30.17 mm,B = 98.5 mm) 
SV5214 (A = 44.5 mm.B = 98.5 mm) 

SV5216 (F144.5 mm.B ~3.0mm) 

Holding 
Bolt 

SVOO76 (M10 x 110 mm) 

SV0211'(M10x 140mm) 

SVOO76 (M10x 110mm) 
SV0209(M10x 130mm) 
SV0209(M10x 130mm) 
SV5218(M10x 160mm) 

Use a screwdriverto pryout the two indenta­
tionsin theStrapRelaining Ring (pos.69).Use 
a drift or the Punch Driver (SV.0207) and a 
hammer to partially drive down the Strap 
Retaining Ring. 

6 • 7 Stage 6255 and" • 6 Stage 11005... The valve seat retainer
 
.. .:=. (pos. 38) tor these pumps
 

~ ,~~~~a~sa_~ 
• .C. lightly into the valve
 
- housing (pos. 1). Use the
 

To a. . Hook Spanner (SV.5225)
 

eJ
........ ~ to loosen the retainer
.=... .' counlerdockwise from the
 

Q valve housing.
 

trb
1·3 Stage 1100S
 

,...., j,. The valve seat retainer
 
,. i (pos.38)forlhesepumps

~~.,1 i~2/ J isnotthreaded.Remove ~ Examine the Guide Vane in the Valve Hous­
• , It from inside the valve L,/' 

ing.lf it isdamaged. remove it with the Guidef.' .:". housing (pos. 1) using ae.
~->t--lj Vane Punch or the butt of a rubber hammer. 

3855 & 475S use punch SV.0202 
f ". hammer and a punch. 

\ C::2 
6255 & 8005 use punch SV.0208 
11005 no punch available .... ­
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Dismantling Procedures 3855·4755·6255·8005·11005 
I 

If the Check Valve Seat appears worn or To loosen the Split Cone Nut (pas. 11) use the 
damaged, use a screwdriver to pry it up and Split Cone Nut Wrench and Driver SV0285 
removei\. 

The Upper Bearing (pes. 6) is made of hard 
rubber and encased in a stainless steel 
shell. It has a hexagon shape for maximum 
water lubrication. If it appears worn or 
damaged, use a screwdriver to remove it 
from the Upper Intermediate Chamber. The 
casing may have to be removed using a drill 
or lathe with a boring tool. 

To loosen the SplitCone Nut (pos. 11)usethe 
appropriate Socket Spanner along with torque 
wrench SV0500 and Tap for Split Cone Nut 
Wrench SV0402. 

To loosen the Split Cone and Nut even fur- ~ 
ther, use a rubber hammer and for 3855 & L,/' 
4755 tum the Split Cone Nut Wrench over Remove the Impeller (pas. 13) with the Split 

Cone and Nut. It may help to push down onnd lap it down as shown. For 6255, 8005 
the nut with thumbs while pulling up on~nd 11005 strike the Socket Spanner with 
Impeller.e Split Cone Driver as shown. 

'­
I .".j.::. ""./' ,'.,c',g .• ;..,.'o" • '.' ., / 

' Grundfos L-SP-TL-009 Page 4 

IF THE SHAFT IS WORN OR BENT: It may 
prevent the easy removal of the Split Cone. 
In these cases, you can remove the Split 
Cone Nut and Impeller first. then wedge a 
sc rewdriver into the slot of the Split Cone and 
pry it open while removing it from the Shaft. 

(Rev.2197) 



Dismantling Procedures 385S·415S·625S·800S·1100S
 
,'. ;'-..;-. ­

Slide the Stop Ring Nut Adapter into position. Remove the Suction Interconnector (pos. If the seal ring (pos. 7) appears worn or 
loosen and remove the bottom Impeller in the 14) and the Shaftor Shaftand Couplingfrom damaged. use a screwdriver 10 pry it up and 

same manner as the othel'S. using the top of 
the adapter as the Split Cone Nut. 

the Building Plate. Examine!flem fordefects 
or wear. 

remove it. THE PUMP IS 
COMPLETELY DISASSEMBLED. 

NOW 

GrundfosL-SP-TL-009 Page 5 (Rev.2197) 



.1 
Dismantling Procedures 385S·475S·625S·800S·1100S 

hen Should A Part Be Replaced? 

Part Position(s) Minimum Operating Condition 

Discharge Chamber 

Check Valve 

Check Valve Seat 

Upper Intermediate Chamber 

Upperand Lower Bearing 

Stop Disc 

Seal Ring 

Intermediate ChamberBearing 

Stop Ring Washer 

Split Cones ,Nuts and
 
Stop Ring Nut
 

Impeller 

IntermediateChambers 

Suction Interconnector 

Strainer 

Shaft 

Strap 

Cable Guard and Clips 

Nut 

Coupling 

Check Valve Spring 

Strap Ring 

Check Valve Guide 

Impeller Wear Ring 

2 

3 

4 

616b 

5
 

7
 

8
 

Sa
 

11/12 
11c 

13 

9/10 

14 

15 

16 

17 

18 

19 

24 

39 

69 

70 

72 

Should be clean to ensure proper sealing to other machined sealing areas. The ttveads should 
be clean with no major blemishes. If the Check VaJve and Seat are welded into the Discharge 
Chamber, check to see if it is bent or worn. Replace as necessary. 

Should be free of pitted areas and fit to the valve seal 

Should be free ofany nicks that would prevent proper sealing of the check valve. 

Should be free ofpitted areas. Bearing (pos.5) should show lillie wear. The guide vanes should 
show no wear (from possible rubbing against the impellers) and the guide vane welds and tabs 
should all be intact 

Should show no wear, blistering (from running the pump dry), or swelfing (a typical reaction to 
chemicals). 

Should be thicker than 4mm. free of cracks and not severely damaged by sand or dry running.
 

Should show no wear, blistering (from running the pump dry), or sweDing (a typical reaction to
 
chemicals).
 

Same as for Seal Ring (pos. 7) above.
 

Should have raised surfaces. be thicker than 4rrvn. free ofcracks andnot severely damaged by
 
sand or dry running. 

Should be replaced with each reassembly, since it is rare when used cones and nuts can be 
lightened well enough to keep the impeller from spinning on the shaft. 

Theeyeletarea around thewearring (pes. 72) should show only minorwear.1fdeeplywom, either 
thewearring or the enlire impellershould bereplaced. There should be no COIltadwearpattems 
from the intermediate chambers, which might indicate upthrustcondition. 

There should be no contact wear patterns from wear on the impellers. Should be free of pitted 
areas. The guide vanes should show no wear (from possible rubbing against the impellers) and 
the guide vane welds and tabs should all be intact 

Should show no pitting, breaks, or buckling. 

Should not be bent or show wear on edges.
 

Should show fight visible wear at upper shaft where upper bearing surfaces rotate on shaft.
 

Should not be pitted or bent; threads on studs should be clean and show no galling.
 

Shouldshownopitting,brokenweldsontabs,orarchedbumholescausedfromcutmotorleads.
 

Threads should be clean and show no galling.
 

Should show no pitting, breaks, or buckling.
 

Measure length to be sure it has not been compressed to the point that it is useless (part
 
dimensions are shown in the Parts Ust).
 

Should show no pilling, breaks, or buckling.
 

Should show no pitting, breaks. or buckling.
 

See position 13 Impeller
 

•
 Refer to the Parts List section for a complete list of part numbers.
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NOTE: For 11MS pumps, align the bUildIng plate 
key with the :ihaft :ipacerkeyway end then align the 
shaft spacer key with the pump sh3ft keyway. 

LJLJ 

. 2 Checktp m~sure1hembtti~;<;C)UpIirig 
, ,'(pos.24) 3nd lccy(pos,1B)sIi~easiy 

oiit9,iIleptlil:1(i 5liilfi Irllwasm~~ 

For 'Ii" For S"For­
1:QUpling; coupling: ll00~1: 
lhCpulTlP Ttiestlal1"rhe puitlp
slliiilShoutd-shoUid nO! shaltSl10Uld 
00U0m0Ul boUoin botiont1)titon 

On d1edlSC: 001· 1he
d
, .d:',~~,.m..,'.,",K1e:','

ifiiwe:.iie' ­ "''11/ 

wupti~. 

srlde-~heSucliolllriteJt'Qf.YleClor·(pQS;Hl 
doWn over 1he Shi1ftand celllcflfonthC 
Bullrllng P1;1f~ " , 

&i!!iiM'~, r.:',-=.~a15t'-:·~~~~a+ .. 'eiii, w: £34&4&Na.',&.G~4p 

Gruhd/otL-'SP"TL'.009 Page 7 

"
, 

IRe~semblY Prm;:aures _ 3JleS'472S.625S'800S.nOO~ 
. . -	 . ..'. 

In the instructions that ioUow.tJte numbers in parentbesis (pos. 7) Indicate the posItion number of :that part as It 
is shown an thePartsUstandKits diagram. 

~::-:-:--:~---=-""":,,,:"--.-:~-----------..,....-....,...-----------
Whichshafl spacer and hoJding
bolt to use? 

For pumpa with 6" motOnl Molar Pump • of 
Building PIiIk! SV0049 D1ameler' Modo! Stages 

All6" 38SS·800S~------.. 
For purnPswlthS" motors 
Building Plllte 5V0195 

8" 3855-4158. All 
~.5S-_800S All,... 

6~For 11005 pUmps	 11005 All 
Biiil(&lg f"are SV52tO	 ~. 11008 2"3 

II" 1i00s '''1;5 
10" 11000 All 

385Sthrough800S 

,Shaft HoIdinII 
Spacer BOlt ' 

b"V0390(71 lfrn) SV0018 (M10x110mm) 

SV00141'(99 mm) SYo211 (M10XlotOmm) 
SV0197 (lOO,nun) 

11008 
SV5Z11:(A"= 24;5f~1In;e ,:,,]1mm} , 
SV52\'3'(A ,"®<"Tmm.B,~~:~' 

'SVS2,I'HA,..4~..5'mm,B;·.1~O::SmmJ 
"svsZ16 (A=44:5nwn,B:123.0mint­

~~ 



Fi:ilJnw,:ihA' ~ 'k1stePll aild1t1, 
"nceptk3as!fri;4~:usetJeSlOp 
·Rli19'NujltplQcc<if,thcSjilit~'NutAiso 
1~1tWl:~nr.gnJJlWptArwllb lMSpIir 
Gone' Nut Wrench. NEVER STRIKE tile 
siop-Ri!lgNlJI, 

,Placethe lrn~,assembly~the~ 
.afjdv.11iIe'Wlinglfl 'On the lritpe1~,p~ 
iXlwriontlie:SpIltOoneNJIand pressltdawW1, 
~ fara;;uWl! gO_\Js9a;ubbQrhamlnllr3nd_ 
,SpJiICona,~t WTlIIId:t lQtap Ihe ass8niiIv 
'dovin until 'it: ctlritads the ''Suction 

~. lnlelCOmeclortKlnienilediale(;~r:' ',' 

.. _ ........ 

PageS 

JJ:iScrtlln:ln~eBe;i.mg{jxis)8}'ilito 
too lniArinfldlatIl Cha~ (po~~FbY 
iliilChinQ illl :>idll3logdhettlild wO!Mlg'it
'i1loplitcc., . 

SliOOanlrilOrmodilltcChainborOObthOShatt 
u&a-anlbbArn;lminertp:,gAnIIy t:lplt,,1n1o 
plBCe, RePai*~~ 1JjandlS:tiltiIJt.e-l.inii 
jS'fuily asscn1tlled. 

11 

'~tHO'S't()p~govcr.JtIC Sti3lfri1CSl 
Iloil'~',Sf9p Ring NI:IIwI1II't/)erecessad 
sidedOwO.ovet il~l1uLSlIdllU~ l.U'N!i!I 
liltcr~ate6hambCfontOtt1eShaftMd 
dOWn ag;iJnsHh~.:suctJon Interccnnector. 

&to g-t­
GroiidlO!!,L~P.TL-,oog 



is J!!! : ii, 

. , . '", ", - . ,. ..... 
/tll;.taJbSpringhy,placln(iltiltblilcenterlif ---~,,., 
the· ci~~VlllW~"IPt*o;1.fJ).PlllCoi~ 
G"cCl<ValveontheSl?ring'~n(h~lthiUn<ier 

thAIps'ii: tb.Chsde:Va!V!t:c;ujd8r 
385SBnd:41ss1Jmv 

":2.3;Pu'!'p8:wjth'Check'Valve 
:S~at;R~lgers, 

"," - ,.. .,~.: ."- -. -:" :" .- -' 
>Set:ltie:ClW:kN~~'(PQSi2)lnplaceon 
the "C:fleck~WIYe'3eIrt.,
." ." ..... " ". ' . 

~24 6-1 S1age625SAND
4-6.sTAGE 1:1008 ONLY· 

InstaD1he,~$eat1etainer-(pos; 3a}nto 
Ih9 WivebiDusi1g:(poS:'j). 

iiijCb £ 

'. 



,,­

~ Reassembly Procedures 3858..4758-6258·8008·11008,. .. __---~---~~-=o--:"~-"'"
 

'-'
 

Use·arobberhllmrner.Wl<!.ltte·PunchDrive-r 
.'(SV;~) 19-diivctIiC:Str$Ringal,lItJe:Wciy 
,,&~m: ./1 o$MllltjbMom'Olfl rin 'thillip Ofll:le 
Valve Housing. 

8B5-800S.0l>lLYaenr:l thE!6JGJp..it;. 
s1~h.iJytofi.their~~lldedSlud ends 

. . . UJrwgh IAetl6les inlbc'SuC!ion 
1nterC9llQctor. WAR~'NG; Jci}E!j)ing fh'ri$l'~ 
hUt;tii~tbS :wav:1IiJh&:as8emblycan IJlllp 
'diT.Yirinio~i(x,~uddet~Y'v,,", '" 

'1100s'13NLYBer:Jd lllli;1lijiiiPs:SIiO~;IO;:fil' ~\~. 
~t~~t:=~::·~~;,·/ . 
lirtercorineCtoi;WARN'NG:Bl;!'.Ca'refulooll0 
knock thC'Oi!.chaIge chaJiiberotf01lh&1OI>01 
th~ pilmp wh/jnin.c:~u1Ing-the:S,rapll, 

32 

1l!nmouJlt.ol 'cendplay~in.thepumpshalt 
i:i:~in,.lj)OItaflt. n.!hete 1~~ci1ltLi!::fi:Qf' 
tQo:fiwe;\t1~~ife ttthe j:llJmP'{~ndril()tolj 
WlIlba shorteAed. Therel<ir~·the anK>IJIlt 
.oi~.~T1lusthe~l:alelY.~Od 
lletoie'1fjernotor:lsmo.unteo. 

·1Wi.Jru~aSiJlemenliloratlecdOdtciCll!:Uro 
..~:e!id.Piay'.JS;-(".orM·(i -Qrv:lIr.wttti~thA 
:sl:laftinthe ~.up. Of ·top·posili~! theD~ 
'l'IiU'IIl£>:~hafllil'tM' ·down~·01·"bottom'
Position . . 

fo O'taklfl' It.e9e looasurom(1I1~~ n::rnovc 
lhepumP Iromlhe mouni!ngpl<lUHlntUay' 
." an:ils·,Blde.Then ... 

-"'-. 

·F..or'HQQE1 pm.,.:'GidCCl)uptiogiOtopos.itioil 
'~1hflplJmp ,1:h3h~TJflhian lh9:aDensel 
~crevill IIl'ougll DteSLJI,1iun; 1r1lercoOllecIOr 
hciIcl: l/Jiitla. ~ allen wrench. 

lnstalthedischarg!!SecliOO{3BS~800S;;with 

sLr<lW)Ol'lIoUw t:Ml1p. ~~ 6urO Ull.l'l~ 
'1oi'lhi:! ca~~,?Mlfd $re~(Pos;'1aa) Ine:~ 
with lheSt:lElwholssfl'hsinlsLTh8re arelwo 
5elsulllC.)le:.,lbey.$I.lUUkI both line up. 

fltthcW~(~;~lt~~;~N~ 
'. (f)OIl: lI~Jto th9threadQdends.0I.th8'~aPl,' 
, ·5er-e~"l'te:iiUtitditlguliti1tYO(ttu • .e.thr'eiiiliili 

___ ._...._, 
, 

j." 

Studsalldtighteh1hemto the proper ~i'Qlki; 
Youmaynalld tokel3lP the stlaPtfom.....iSt!ii9 
'byi rlllef1iri.Q ~sc~~dri ....er.urJdefit8;s.theN.J1s 
nrc tigtitChed.· .. ' . ' . . .., . . 

Screwtlbol intolhelhieadetlholeifl;\Ite 
ond'otthc:ih~ .. , 

.FafShaft' oCwn - Pull em ,1h9bo1t'uAtI'1twI 
shiliLmall1he·~v,utit. HeUIQ..,ttl!l\,;WII. 
:ForShllftUp-PushOn,heboltui'iill1hetbafl 
Is aH11l9 way in. Reiriov~:thebolt. '" 



Reassembly Procedures 385S·475S·625S~,800S·1100S 

With Coupling 

Model '~n 1Jp ModeJ· Q~ 'Up MoOOl :Ocn'rn :Up 

~475S 71.0;l;V.5­ ".,'=14.fJ lOOJ1:1!O.5 .:.r-l<JaO 385$.'4755' Ni~ N/A: 

62SS,laoDS nQ:i:O,5 ,~~=74.0, 100~~O;.') >f=.1~;l) 6,~>Si'800s ~A. ;IIVA 
"." 

llQos 71:lhoE >}=76.0 1100s ,OO,O:i:~.5 >J=f{)S.O "oes '122;5%0;;5 ':3<1=134:0 
HllMiii MOt9r~ 

All measurementsinmilJimcters (mm): 

With Coupling ,
'-", 

/ 
36 
lf1tlc,.amount;91:end :play you ~~lJrc 1$ 
oUl&lqRthQllrDitJ;~kld;thP.pumP:h<l,;'MM 
B9!1enVietiincorl'iiCtIv; The ,most comm®
errofSinadeare;; , . ,',' 
Cll ~1hAv.roilj:;:llhalt~dlr. lind' 
(2)'~ef lM!alIng ~;jnhen.:lelers. 

R9~fi,"pUinpurttJ!i~An/.ifllaY~IJ",­
rnel'1~1alwiOtitrtlielifrJi~V!Vel1. 

Bsf9i9~ttlRpUrnp Idbmtitn':.fllA: 
heighl~'lhemO\1)nlttldtshDUdtJecheckedi 

The nilIaistiaffhaJdtt.iSm~~Jr~d 'roolthl!, 
IllOUiltil1gilU!f!"cv{\"htireUli:rnulorrneetsll1e 
pul1)).totieoo<fof'the ~or~.h3tt ' 

SlepQ7 indUde:NiOW,'IIIC1l1lee:;urerrJel,Il'j:; 
., taken:Thetable.1ndiealeS1heailowablemea-­
, surem8i1ls. ..l 

:37 

Ift~' mo~ "shalt IeQgth;you 
measiietalsoolslditil'lttse Iinilts, 
ilrfulYmean'~~liV~Stbe~9i9 
'worohi"d&'ectlve~nd'thl:ll'e1sJoo 
JTU:h~OI:,tOONttle};8nd j>I3y, In 
eiltier~. 1Ile'1II0l9r' musLbe 
.ced " 

-,/ 

MOTORSHAFrHEIG!iT 

Motor Size Shaft Hai9",SlKWld8eBelween 

S"NEMA 0Ild -2;sa,lnc.tleS2-86" 
(72.1)~ min) (73:03.mm) 

'B':'NEMA 3:M and ;i1;PO:~ , . ~.. 
1101.35~) C1O L60'!'f'J) 

10"NEMA ·t98 pnd SJl2nches 
(126.,OOmml {127.40nllll) 

10"PIu~r 3,98 and 4.02 
((I01~mm) CHr.L'1mm) 

'--'"t!aif&* t-g-ggsiW@§.>§ ;z;;q;t¥Ji2Aig5ii@~ - --~?P~~~¥!4i'5#4i#ii#H EtiJ 
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Install theSt~ai'ler(p0$:1Slarolll'ld the Sur,": 
lion Il\Iercorlneclor.ltmustlitinthe recesses 
intlie .IOp .and bottomoltl1O Suctioo 
Interx;onnector. For so. pumps <,Ugn Ihe gap 
·with !he:motorcable.·For.8and 10~ pumps 
align the g<lp opposite thomOlorcable. 

"
 

~ '! !~ass~~b~Y~,~~?~~~~~~_S ~8~~_:~~!~~2_~~~~:S~~~:~1
 

'-"'~---

Wllllchcildi(iglhe .Strainer gapc;lowct Wllh 
chann~ 'loOk p1ifln;, s!ldalhe :5tra1!W'G1ip 
{pos.2B} uptlom IIIII IXlllollulrKJ ltJelrlapi1 up. 
untd il fines upwlththcbotiomol thestrainer, 
Band the clip with a I:I:rswdrillerlolock llirJ 

CHECKING A 6" NEMAMOTOR: l)M 
meastJnng 1001 SY;QI '5 to clleck ltle ~haft 
hOlghl . . 
CHECKING AN O' NEMA MOTOR: Use 
l1W~l",illY IoUrSv.0262 0/'<l OOpU) 'gu.:lgC'1l) 
,.iVll".k I<Mf! t'lAinhl(~.howr\In p1r:lurQ~ 
CHEClC:ING A ·10· NEMAMOTOR: Use iJ 

, depll1.gaUge"J c.h/lc.lu;h"ft h.u!1hl. 

.Insert !he motor plug into !he motor oocket. 
~kA surA lhe kB\' on the plug aligns \l',jththB I 
ke'lWitY inltlllliockel. PI~.It~'pluglinnly I' ,"Apply Mobil GreaseFM-2{ot e,,-Iivalenl}lo 
into mcsocket :md tighten the nur-BUl'·DO 1h9sp1irwidenddl1eiOOtorShalt and 10 the' 
NOT OVERTIGHTEN. mOior !HCMlling hardware:' . 
S" motors bgilltm lu50-,70 illl:r.. 
8" JT1OlOffi tighten to 120-150 tt Ib$ 

THE PUMP 
IS NOW 

COMPLETELY 
ASSEMBLED. 

pltit.~ lheM.:iWr LeilcLGiiaro(poS;2::t}ovcr 
,hemolOrcablewheretl'le"\Op·of tlleCahle 
Guard (pas.'1 fi}' will· fes!. "PIRDe ,the Cable 
GUB,dUY~r II~ rrrotor-<;"olble.ElrldlaSiim U'IIS 
lour!:.cre~Js(pos.i6a) totf-leSuctlon 
lnlerconnedorand Discharge Housing; lithe 
Cable Guard is incleoted alonccr'id, thtilcnd 
is the bol1Om. . 

place. for 1100S slll.le U1\) ~Jld elip1iQwn 
from ihe lop unWiliinesuP with the lOp oIlhe 
trainer. 
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Parts List 
m "'...~;w -we.iMAMS_w. 

Special Tools 
Tooll noI gen..lly awU.bte fn:wn normellOUrcn 

Standard Tools 
Com~bIe .......... be putCh••ed IhroUgh n""",,' ooun;n
 

DelCllpllonflirt No. 

1.110· NVll, fo' 6" .nd 8' mot_101208 -- , 
1­

IN 18. lor'· _8\10054 
1N24,lorr_8\10122 
IN 30, lor 10" _ ..sv0013 

lMll88 M18 -1N22_eowo_ ~ 

1N42 ~ ) 

81/0230 
T__ 

, .c 3

OT'-- .~15 - 400Nm SV0500 
T___.... -
MI8·1N228YOll22 
M12·1N 18,Ior 6" moloroSII0518 
M18·1N 24,Ior S· moloroSYOll24 5iM2O·1N 3O,Ior 10"_SYOll3O 

6255 
.U*.WMAiWiWH i,1 Jki\il 

Part Dimensions 
By position number
 
All dknlnllonlln mllllmetel'l (mm)
 

.S- _ptor for DI••h... 

@ 
1..o"ah.". V.tv. Houllng 

ffij 
2.V_C""" 

@J 
)·V.... 1.11 

~ 
'A"'~_ 

1.1101' DI.k 

rn1 
•• Top .......
 

~ 
~ 

7._RI... 

~ 
•• 1................." ...
 

~ 
GO 

11,1J· ..... e- .... 1IIlI 

£~ 
"._~ 

(. (.
 
GRUNDFOS' !It 

~ 4A,-&.Mt2##.ffiSJi.'{-)iHij.i!t4ii;-llt4iijW§i!ikiflMf/Ai4jiiEllfijQt*.*t·MDdtbkiaW'tN4f4iS+MW....-4Jdi8En" 

1IIIIm,'"
 
1"1''''1111
 
"tI"IIIIII 
111111111111 
II ,,,IUIUl Parts List111111111111 

6-8-10" 
'W,ijWiMNUiUW$'4QOOM.'{l'tkb4i+W1Ve;-S&riW iMUElh!WtMUJIIlf..·, 

Submersibles 

L·9P·T\.·lU 

Model D 
6255 

Content. ' 

Parts List 
Special Tools 

Standard Tools 
Part Dimensions 

(Rov.Ml8) 

Pert No. Ileecrtpllon Mel U.. 

8VOO48 •-..............For ,. _, 1!l22110.5 .,1 mm 
E:JFDl" 8- and 10" molorl, 022/10.5 x 100 mm 

......... ­
8110380 
8\/l1lt7 

8VOO1. 
81/0211 

-.-... ­ ~ For 6" molotw. 1.110 • 110 mm 
For 8--10" mot..... 1.110. 140 """ 

_8_ 
~~ 

..... e-1lIhw •__V___ 

~./ 
e- T1ghtIonIng W_ tIIlr .......... ~ 

rr- ­
TIIII,.,lplIIe-lIIlI_ 

~14> lh 1!l14 rnm 

SW814 

lMl875 

8W225 

S\I0137 

SV0402 

SVOll5 
SV0282 

- HoIgIII 0-. nFor 8· __ 

For S- matOl'l 

81/020. _h ,., V_ GuIdo 

~ __far_............. 
(. t:lS\I0318 
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PART No. 

175136 
175137 

96417830 
175148 
170143 
170675 
170677 
170144 
175106 
170137 
175607 
175115 
170201 
175102 
170570 
170214 
175101 
175125 
170640 
170641 
170014 
171AOI . 
171E02 
171A03 
171 C02 
171C03 
171E04 
171E05 
171E06 
U1EOL 
208001 
208002 
208003 
208004 
208005 
208206 

... 20820L 
208501 
208502 
208503

--;208602' 
208603 
208604 
208705 
208706 
208707 

6"NPT 
6"NPT ....._ 

NBR 

vulcanized N8R 
'a 
Ihntaded "b 

- see explanation note 
lor 6"_ 
lor 8"_ 

carl>onIynophilellellon 
NBR 
NBR 
vulcanized NBR 

1 
1 
1 

. ", i:~274_5 mm 
1 l=430 mm 
1 l~585.5 mm 
1 .­ l=397 -mn;-. 
1 L~2.5 mm 
1 l=718 mm 
1 l=873.5 mm 
1 l-l029 mm 

.. __1. .1..-l1s,c.5..mf'l.. 
4 l=499.5 mm 
4 L0655 mm 
4 l~10.5 mm 
4 l=966 mm 
4 l=1121.5 mm 
4 l=1277 mm 

}- ... t;;;:~l=·· 
1 l-ns mm--+.- {~.~"'!!!_--_ ...... 
1 l~_5 mm 
1 l=l036 mm 
1 l=1191.5 mm 
1 l-1347 mm 
1 l-l502.5 mm 

MODEl Clar· 
.... ,0 5,-. lJMcl 

150-1000 1-5 1 
1250-1500 6-7 1 
150-1500 1-7' 1 
150-1500 1-7 1 
150-1500 1-7 1 
150-1000 1-5 1 
1250-1500 6-7 1 
150-1500 1-7 1. 
150:1500 --1=7 I 
150-1500 1-7 1 
150-1500 1-7 1 
150-1500 1-7 'Slgs 
200-1500 2-7 ISIgs-l 
200-1500 2-7 .Stgs-l 
150-1500 1-7 .Slgs 
150-1500 1-7 

' 
SI

9'150-1500 1-7 15190'" 

17 Strap 

18 

ld V_lYe HoI.IY>g <>-Ring 
2 Ched< Val"" Cone 
3 Ched< Valve Seal 
3_ lwr. Ched< V_SeaI_ 

Lwr. Ched< V_Seal_ 
:,Ii> _1JIr ..Chec!'V......Seal..ReW_.... 
4 Top Intenne<li_1e eha_ 
S Slop Oisc 
6 Upper Bearing 
7 SeallNed< Ring 
8 Intermediate Beamg 
9 Inlem1ediate Chamber 
11 Split Cone Nut 
12 Split Cone 
13 Impeller 

Impeler (reduced diameter) 
14 Suclion tnlen:onnector (inlet) 

-16 Shaft8"Molo< 

15 Strainer
·,6 Shaft 6"'";0,,,,". 

POL Part~ ..... 

150-500 1-3 
400-1500 2-7 

\~~5£0' ····.liT -
3~00 2 

500 3 -_. -'''400' 2 

~oo 3 
750-1000 4 

1000 5 
1250-1500 6 

._ ._1500._.. 7 
150-250 1 
3OO~00 2 
500-600 3 
750-1000 4 

1000 5 
1250-1500 6 
. JWQ .. .7. .. 
150-250 1 
~oo 2 

18 Cable GuanlS' MOlar --.­ =-- ._+­
500-600 3 

750-1000 4 
1000 5 

1250-1500 6 
1500 7 

t"aU5 LI5l 

.~. 

~1 
~19 

15 

nc__:---.22 

~'1a 

i \''f-23 . 
! 20 

18­ 7 

1111> 

28-1 

12 

"II
i

17 

18_ Chee_ad sa­ 150-1500 1-7 2 MS.6mm 101393 
18b Cheese-head sa­ 150-1500 1-7 2 MS.,0mm _,3437 
19 
19a 

Strap Nut
_Nul 

150-1500 
150-300 

1-7 
1-2 

4 
4 

M16 
112" UHF "" MS6000 

101349 
102162 

22 150-500 1-3 4 "" 6" molDr 112" - 20 UHF 55 UBOOO6 
500-1500 2-7 4 "" 8" molDr 5/8' - 11 • 8.8 an 55 1800011 

22_ loclt W_ 150-500 1-3 4 112" "" 6" molDr UWOOO6 
500-1500 2-7 4 SIll" lor 8" motor UW0002 

23 ~ _lead Guard 150-500 1-3 1 ""6"_ 130043 
-----.­

24 
PlasIic:._.Lead...GuanI..._ •. 
Coupling 

,,00-.1500._. 
150-250 

.. 2,7_ ... 
1 

. ..1. _ 
1 

. ""8"motor_ ............ 
lor 6" molDr wl22.23mm. 718" _ 

...130099 
795940 

300-500 2·3 1 lor 6" mlr. wI24.5mm. 31/32' __ 795941 

.­ .._---------­
400-750 

.15lH500... 
2~ 

_4,L.. 
1 

___L _
lor 8" mlr. wI24.5mm. 31132" __ 

_ Jor...B:.mIrJld3O.Umm.l,3Lle=.& 
165007 

._.1.l5052 
28 locltlorS...­ 150-500 1-3 1 lor 6" molDr 160020 

500-1500 2-7 1 ""8" molDr 160038 
39 Spring lor Check Valve Cone 150-1500 1-7 1 170251 
63 Adapler lor 0Isc:harge 150-1500 1-7 1 6"1ll5"HPT 200135 
70 ChedcValve~ 150-1500 1-7 1 175142 
71 
n 

W_1or SInIp Nul 
ImpeIer W.... IUlg 

150-1500 
150-1500 

1-7 
1-7 

4 
'SIgs Included In _. 13 

160021 
170207 

n CowerIor-.148"&8"_ 150-1500 1-7 1 30.50 200628 
77a 
78 

ScnIwIorCover _ Pl8te wJICSA 150-1500 
150-1500 

1-7 
1-7 

2 
1 

MS.,0mm _,3437 
984461 

79 _lor ...... Pl81e 150-1500 1-7 2 3.5 mm 304SS 96022882 

....__.-.....-..Ilmr1O. 41_1ho ....-"'_.1ho4l .... _1Ily"''-_-.s.
~:S25S1_$-2(ho__ 2 3_impolonj 

'a __._ __... MId 1999 part cha"ll"d 1rom 175640 III 170675. 
"b _ _.. MId 1999 pari c:h8f1ged 1rom 175641 III 170677. 

1255 IIoIt Kits: for _a....m" 10 motor. 5_.Part DeaerlDlion HP.I0 Po_,..lnclucleclIOtv.., Part a 

For6" molors I 22(4).228(4),23 
For B" molors 2-7 22(4).228(4), 22b(4). 23Is:: 11-3 I=: 
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6" ENCAPSULATED 
SUBMERSIBLE 
MOTORS 
5 through 15 horsepower single-phase. 
5 through 60 horsepower three-phase. 
200 to 575 volts-60 and 50 hertz. 

APPLICATION DATA 
These motors are built for dependable operation in 6" diameter or larger 
water wells. Temperature and time ratings are continuous in 860 F (300 C) 
water at 1/2 fUsee. flow past motor. Rotation: single-phase. CCW facing 
shaft end; three-phase, electrically reversible. 

BASIC FEATURES 
•	 Full 3450 RPM design point 

•	 Maximum temperature winding wire NEMA class 200 

•	 Anti-track self-healing resin system 

•	 Hermetically-sealed windings 

•	 Removable Water-BlocTU lead 

•	 Double flange design 

•	 Stainless steel shell 

•	 Stainless steel splined shaft 

•	 Kingsbury-type water lubicated thrust bearing 

•	 Pressure equalizing diaphragm 

•	 Sand slinger 

•	 3-lead & 6-lead (Wye Delta) configurations for 3-phase 

•	 Copper bar rotor 

A complete line of single-phase 
control boxes is available from 
Franklin Electric. 

SUBTROL.PLUSe OVERLOAD 
OPTION FOR THREE-PHASE 
MOTORS 
A field proven and contractor friendly 
premium motor protection system. It 
protects the motor against overload, 
underload, overheating and rapid 
cycling. It also extends the motor 
warranty to a full three years. The 
motor must be manufactured with a 
Subtrol-Plust>heat sensor. 

SPECIAL FEATURES 
•	 Ni-Resist: Special construction option for some Salt Water and high pH 

applications. All Ni-Resist motors include a Subtrol-Plus heat sensor. 
MADE IN THE U.s.A. 

•	 316 Stainless Steel: Special construction option for Acid, low pH, and 
Seawater applications. All 316 SS motors include a Subtrol-Plus heat 
sensor. 

•	 Sand Fighter"" models available for sandy wells. 

•	 Mining And Offshore Application Motors available with flat jacketed 
nitrile lead and Sand FighterTU sealing system, consun factory. 

,	 • Franklin Electric 
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• 6-INCH SUBMERSIBLE MOTORS
 
DIMENSIONS AVAILABILITY<D 

Single-Phase Capacitor stan, capacitor run (control box required) 

Water Well Ni-Res, 316 SS 31655 
"L "Dim. "L"Dim. Shipping Weight 

hp lew ins em ins em Ibs kgs 

5 3.7 25.4 64.6 25.0 63.6 112 51 

7'/2 5.5 28.0 71.1 27.6 70.1 125 57 

10 7.5 30.6 77.7 30.2 76.6 143 65 

15 11.0 33.1 84.2 32.7 83.1 156 71 

Three-Phase 

5 3.7 22.9 22.5 57.1 103 47 

5.5 24.2 23.8 60.4 110 50 

7.5 25.4 25.0 63.6 118 54 

11.0 28.0 27.6 70.1 131 60 

·15.0 30.6 30.2 76.6 147 67 

18.5 33.1 32.7 83.1 158 72 
5.7 35.3 89.6 176 80 

40.8 40.4 102.6 206 94 
55. 55.7 141.5 304 138 

60 45.0 61.3 155.7 61.7 156.8 334 152 

(j) 60 Hz - Nominal 3,450 RPM 
50 Hz - Nominal 2,875 RPM 

~ CONSTRUCTION MATERIALS 
Component Environment Type
 

Standard Water Well Hi-Resist 31655
 

1. Castings Gray Iron Ni-Resist Type 1B 316 SS 

2. Stator Shell 301 SS 316 SS 316 SS 

3. StatOf Ends Low Carbon Steel 316 SS 316 SS 

4. Shaft Extension 303 S5. Except 17-4 SS On 4()..60hp 17-4 SS 17-4 SS 

5. Fasteners 300 & 400 5eries SS 3165S 316 SS 

6. Seal Cover 304 SS & Sintered Bronze 316SS 316 SS 

7. Seal Carbon/Ceramic Face Sand Fighter'" Seal System Sand Fighter'" Seal System 

8. Diaphragm Nitrile Rubber Nitrile Rubber Nitrile Rubber 

9. Diaphragm Plate 304 SS 316 SS 316 SS 

10. Diaphragm Spring 302 SS 17-7 SS 17-7 SS 

11. S~nger Nitrile Rubber Type 100 Hydrin Type 100 Hydrin 

12. leadWwe(orCable) Hypalon 7S'C Hypalon 75'C Hypalon 75'C 

13. Lead Potting Epoxy Epoxy Epoxy 

14. Filter Delrio & Polyester 31655 Plug 316 SS Plug 

15. Insulation Class F Class F ClassF 

Specifications subject to change without notice. Contact Franklin Electric it current material types are required for bid specifications. 

~ Franklin Electric 
"V' 400 E. Spring Street, Bluffton. Indiana 46714 

Tel: 2198242900 Fax: 2198242909 
www.franklin-electric.com 

1.41302'9.00 

~ . 
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DATE: August 31,1999 
SUPERSEDES: Old 6-4 

6" Motor Replacement leads - RHW & Nitrile lead Material
 
374 BUSHING WITH RAISED CIRCULAR SEAUNG TAB..---lIDSlEEVE WITH TAPEC 5\\Q:b 3POWER CONDUCTORS OR 

3POWER CONDUCTORS WITH GROUND 

STANDARD RHW HYPALON 75°C LEAD(D 
Excellent resistance to ozone, abrasion, heat and oxidizing chemicals. 

AWG POWERI IWIRE 460Vj3LEAD60Hz; 30 CONDUCTOR 
SIZE HPUSAGE PER CONNECTORI 
#10 
#10 
#10 
#10 
#10 
#8 
#8 
#8 
#8 
118 
118 
118 
118 
118 

5-3OHp 3w/GND 
5-3OHp 3w/GND 
5-3OHp 3w/GND 
5-3OHp 3w/GND 
5-3OHp 3w/GND 

All Ratings 3w/GND 
All Ratings 3w/GND 
All Ratings 3w/GND 
All Ratings 3w/GND 

5-30Hp 3w/GND 
5-3OHp 3wIGND 
5-3OHp 3wIGND 
5-3OHp 3w/GND 
5-30Hp 3w/GND 

SPECIAL FLAT NITRILE 90°C LEAD WITH JACKET (COLOR OF JACKET RED)(D@ 
Excellent resistance to petroleum, mineral and vegtable oils. Good resistance to acids and bases except those having strong 
oxidizing effects. Poor resistance to oxygenated solvents such as acetone, methyle ethyl ketone (MEl<) and other ketones. 

FRANKUN LEAD AWG 3 LEAD POWERREPLACEMENT I 
PART KIT LENGTH .JAM NUT WIRE 460Vj 60Hz; 30 CONDUCTOR 

NUMBER NUMBER (FEET) MATERIAL StZE HPUSAGE PER CONNECTORI I 

FRANKLIN REPLACEMENT j LEAD 
PART KIT LENGTH .JAM NUT 

NUMBER NUMBER (FEET) MATERIAL 
305241905 50 3165.5. 

152610907 
152610905 

305241907 75 3165.5. 
305241910 100 3165.5.152610910 
305241912 125 3165.5.152610912 
305241915 150 3165.5.152610915 
305108901 13 (4 meters) Brass 

152314903 
152314901 

305108903 26 (8 meters) Brass 
305202902 13 (4 meters) 3165.5.152316902 
505202903 26 (8 meters) 3165.5.152316903 

3165.5.305202905 50152316905 
3165.5.305202907 75152316907 
3165.5.305202910 100152316910 

305202912 125 3165.5. 

152316915 
152316912 

3165.5.305202915 150 

152128901 305200901 13 (4 meters) 

152128919 305200919 26 (8 meters) 
152128903 305200903 50 

152128904 305200904 75 

152128905 305200905 100 

152128906 305200906 125 

152128902 305200902 150 

APPLICATIONS 
NOTE: MOTOR WARRANTY IS VOID if Franklin supplied leads or drop 
cables are not used. 

Replacement leads are available in 25ft. increments up to 150 ft. 
SpeciaJ~ lengths are available at an additional charge. Consult 
factory for price and availability. 

3165.5. 
3165.5. 
3165.5. 
3165.5. 
3165.5. 
3165.5. 
3165.5. 

All Ratings 3 wljacket no GND 
All Ratings 3 wr,acket no GND 

5-3OHp 3 wr,acket no GND 
5-3OHp 3 wf,acket no GND 
5-30Hp 3 wrjacket no GND 
5-3OHp 3 wrjacket no GND 
5-3OHp 3 wfjacket no GND 

FOOTNOTES:
 
<D ReIer to Franklin Field Service manuals lor accurate cable sizing.
 
Q) Lead sleeve 1" longer than standard.
 

Franklin Electric 
400 East Spring Street 
Bluffton, Indiana 46714 
Tel:219.824.2900 Fax:219.824.2909 
www.franklinelect.com 

#8 
#8 
#8 

#8 
#8 
#8 
#8 



•	 unSubmersible Motors &Controls, 
Franklin Electric	 [9UiCk Units: if 

Sub Home Products Facts I News Service 

Location: Sub Home> 4" Motors> Page F-1 

Splined Stainless Steel Couplings 

COUPLING - 4" 

COUPLING - 8" 

AIM Manual Training Franklin AID Contact Us Search 

Click Here for Part Specification Information 

Spline Data 
•	 14 Teeth 
•	 24/48 Diametral Pitch 
•	 30" Pressure Angle 
•	 .5052 Base Cirde Dia. 
•	 .001 Max. Out of 

Roundness 
•	 .0015 Max. Cumulative 

Pitch Error (Any Two 
Teeth) 

•	 .0005 Max. Involute 
Profile Error 

•	 .0003 Max. Lead Error 
•	 Flat Root Side Fit Type 
•	 Sliding Class -A- Fit 
•	 Spline Data Per 

American Std. A.SA 
85. 15-1950 Based on 
Short Dedendum 
Intemal Spine 

Spline Data 
•	 15 Teeth 
•	 16132 Diametral Pitch 
•	 30" Pressure Angle 
•	 .8119 Base Circle Dia. 
•	 .001 Max. Out of 

Roundness 
•	 .0015 Max. Cumulative 

Pitch Error (Any Two 
Teeth) 

•	 .0005 Max. Involute 
Profile Error 

•	 .0003 Max. Lead Error 
•	 Flat Root Side Fit Type 
•	 Sliding Class -A- Fit 
•	 A.SA 85.15-1950 

Based on Short 
Dedendum Intemal 
Spine 

Spline Data 

•	 23Teeth 
•	 16132 Diametral Pitch 
•	 30" Pressure Angle 
•	 1.2449 Base Circle 

Dia. 
• .001 Max. Out of 

http://www.franklin-electric.comlsub_cat/F-ld.htm 5/13/2004 
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Roundness 
• .0015 Max. Cumulative 

Pitch Error (Any Two 
... 0 RUe· 1.417 

Teeth)" I .D. X • 103 UU 
• .0005 Max. Involute 

i Profile Error 
• .0003 Max. lead Error;1, Z.,

I, 
• Flat Root Side Fit Type 

: • Tolerance Class 5 

•
,- t.~,2 
j • NS B92. 1-1970 1.~ 

I 
I 
I 
t 

pARI Nl. [10£0
 
(lH O. D. 01" cnPl I t«l ! liIJSI
 

ioo- 2••n ...
FOOTNOTE: ·Oimensions ·A", "B", "C" depend on particular coupling selected. Dimension ·0"
 
is 1.688" for all 6" couplings except here dimension ·0" is 1.875"
 

Click Here for Part Specification Information 

Home Corporate Submersible EMPO - Fractional HP Motors Fueling Systems Intemational TOP 

Copyright 1998-2004. Please review our Terms of Use before accessing this site.
 
Franklin Electric Co., Inc. 400 E. Spring St., Bluffton, IN, 46714, U.S.A.
 

E-mail: webmaster@fele.com Tel: 260.824.2900 Fax: 260.824.2909
 

• 

http://www.frankJin-electric.com/sub_catIF-1d.htm 5/13/2004 
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Air Release Valves 
(V-101, V-102) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management a Ccnltruc:llcn 

I£llIIlQllIilill_tM..... • ...... ........ _!l.E<'"4,:»I~EUla:._IlI1fEEaIIJl:_a*~'.DMj!I'I'li3·.... ...lI'Il IESUil!liai!a·MP9iWII' _
 

http:I�llIIlQllIilill_tM.....�


A----+1 

AC THROTTLING 
AIR CONTROL DEVICE -1----­

WELL SERVICE VALVE---­ c 

B 
FULLY 
OPEN 

Dimensions for Model AC installed on
 
Model 37 Well Service Valves
 

Model No. Valve Size CA B 
370-WS 1/2" 11 3/4 8 3/4 6 1/8 
371-WS 1" 143/47 11 -~C 
372-WS 2" 143/89 1/2 201/8 
373-WS 3" 153/491/2 22 1/8 

For Valve Detail. see E-sheet Model 37 Well Service Valves 

--... me sq ...-ace." A .... _tiM _ Pili _. _ ...... 

CLA VAl P.o. Box 1325' Newport Beach. CA92659·0325· Phone: 949·722-4800' Fax: 949-548-5441' E-mail: claval@cla-val.com·Websitecla-val.com 
_. . ©copyright eta-val. 2000 Printed in USA Specilicahon subject 10 change without notice. PI..-ModeI Ar.(R-5I'DO) 
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A 

'.;z.'PARTS LIST 
~~:.!-

Series 37 .~ 
Well Service Valve with Baffle Screen ,~
 

'-'" WORKING PRESSURE 

150 P.S.I. 
OR 

300 P. 5.1. 

Detail No. Part Name Material Detail No. Part Name Material 

1 Body Cast Iron ASTM A126, Class B 7 Cover Bolt Alloy Steel ASTM A449. Grade 5 

2 Cover Cast Iron ASTM A126, Class B 8 Retaining Screw Stainless Steel ASTM A449. 

3 Baffle Ductile Iron ASTM A536-51T 9 Guide Bushing Stainless Steel ASTM A276 T303 
4 Seat Buna - N 14 Pipe Plug Malleable Iron 

5 Float Stainless Steel ASTM A-240. T304 20 Guide Shaft Stainless Steel ASTM A276 T303 

6 Gasket Garlock #3000 (Non-Asbestos) 40 Baffle Screen Stainless Steel ASTM A240 T304 

Note: AC throttling device is recommended for well Service installations inside the pump station for shock control. 

INLET 

(
 

Model No Valve Size A 8 Inlet Size Outlet Size 

370-WS 1/2" 61/8" 7" 1/2" N.P.T. 1/2" N.P.T. 

371-WS 1" 7" 9 1/2" 1" N.P.T. 1" N.P.T.

372-WS 2" 9 1/2" 12" 2" N.P.T.. 2" N.P.T. 

373-WS 3" 9 1/2" 12" 3" N.P.T. 3" N.P.T. 

-D
 

elA VAL P.O. Box 1325 • Newport Beach. CA 92659-0325 • Phone: 949-722-4800 • Fax: 949-548-5441 • E-mail: claval@c1a-val.com • Website cla-val.com 
- Clcopyrighl da-val. 2000 Printed in USA SpecifICation subject to change wilhoot noIice. Pl-37WS (112-3"8IIffle Screen) (R-5/IlO) 

-
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3 

PARTS LIST
 

Series AC 
For Model 37 Well Service Valves 

Design Function 
Model # 

The Series AC Throttling Air Control Device HAC 
is designed for use with Series 37 Well 1AC 
Service Valves to provide adjustable air --.J.i: 

2AC
Throttling during pump startups, to minimize /1'. C 

,jAlJ
pump and piping shock. It is easily installed 

Stock # 

27001-Q1H 

27~02F 

27000-030 

27000-04B 

Size NPT 

1/2" 

1" 

2" 

3" 

A 

47/16 

53/4 

8 7/8 

125/8 

B 

1 7/16 

2 1/8 

31/8 

45/16 

)45/16 

67/16 

in the field on new Series 37 valve installations. For Reference Only' Individual Parts Not Available' Sold only as complete Unit. 

/......------ C --------i~~' 
REQ'O FOR FULL OPEN FLOW I 

I 
.....---- B----...~.;.I 

CLOSED 

SPRING --l---+-----.,.-~====:::::;j 

HOOD --+---+------IT 

GUIDE BUSHING-t--t--1r---~~~~~ 
DISC 

BODY 

DISC 

LOCKNUT 

ADJUSTING SCREW 

A 

OUTLET 

EXHAUST 
FLOW 

Also Available 4" thru 8" sizes Contact the Factory 

~~LA VAL P.O. Box 1325' Newpo~ Beach. CA 92~5~325 : Phone: 94g.~22-4800 • Fax: 949-548-5441 • E-mail: daval@cla-val.com • Website cla-val.com 
U - Ccopyright Cla-Val2000 Printed .. USA specification subject 10 change wi1houl notice. PL-Mode' AC (R-5IOO) 
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CLA-VAr 

Purchase Specification 

Model No. 37
 
WELL SERVICE VALVES
 

1/2", 1",2",3" NPT
 

Installation 
The Model 37 Well Service Valve is typically installed between the pump discharge and check valve. Mount the 
unit in the vertical position on top of the pipeline with an isolation valve installed below the valve in the event ser­
vicing is required. An enclosure with adequate venting is recommended. Piping the discharge back to the well 
is suggested. 

Description 

The well service air valve shall be able to automatically exhaust large quantities of air in the pump column dur­
ing pump start-up and allow air to re-enter the column during pump shut-down. The air valve shall be designed 
to be installed between outlet of vertical tUrbine pumps and the pump check valve. 

The inlet and outlet of the valve shall have the same cross-section area. The valve shall have NPT Threaded
 
or ANSI Flanged inlet and outlet. The float shall be guided by a stainless steel guide shaft and seal drip-tight
 
against a synthetic rubber seal. 4" and larger valves shall have dual guided shafts of hexagonal cross section
 
and a protective discharge hood. .
 

The float shall be of all stainless steel construction and capable of withstanding maximum system surge pres­

sure without failure. The body and cover shall be concentrically located and of cast iron and the valve internal
 
parts shall be of stainless steel or Buna-N® rubber.
 

Note: 3" and smaller sizes shall be equipped with a stainless steel diffuser screen to protect float from exCess
 
water force. 4" and larger sizes shall be equipped with a device which will throttle the flow of water into the valve
 
and be designed to permit full flow of air but limit the flow of water to the valve.
 

Material Specification
 

Valve Size:
 
Main Valve Body and Cover.
 
Main Valve Trim:
 
End Detail:
 
Pressure Rating:
 
Temperature Range:
 
Rubber Material:
 
Desired Options:
 

The Well Service Air Valve shall be Model 37 from Cia-Val Co. Newport Beach, CA, U.S.A .92659-0325 
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~r"":Y:. -Series- 36 
Combination Air Release and 

'w-ell-Vll" 

• Stainless Steel or Bronze Trim Standard 

• Stainless Steel Floats Guaranteed 

• Fully Ported Valves - No Restrictions 
• Easily Serviced Without Removal From Pipeline 

• Engineered For Drip Tight Seal At Low Pressures 

The Cia-Val Series 36 Air and Vacuum Valve is a multipurpose 
valve that combines the operation of both the Model 34 Air 
Release Valve and Model 35 Air and Vacuum Valve. It functions 
to exhaust large quantities of air in the pipeline during the filling 
cycle and to admit air, as necessary, to prevent potentially 
dangerous vacuum from forming when being emptied either 
intentionally or as a result of pipeline breakage. 

Installation 
, The Series 36 Combination Air ~a.lve sho~ld .be installed at 

'1igh points at grade changes Within the pipeline. 

'-'" Mount the unit in the vertical position on top of the pipeline 
.with an isolation valve installed below each valve in the 
event servicing is required. A vault with adequate venting 
and drainage should also be provided. 

Purchase Specification 
The combination air valve shall combine the operating 
features of both an air and vacuum valve and an air release 
valve in one housing. The air and vacuum valve portion shall 
automatically exhaust large quantities of air during the filling 
of the pipeline and automatically allow air to reenter the 
pipeline when the internal pressure of the pipeline approaches 
a negative value due to column separation, draining of the 
pipeline, or other emergency. The air release valve portion 
shall automatically release small amounts of air from the 
pipeline while it is under pressure. 

The inlet and outlet of the valve shall have the same cross­
section area. The float shall be guided by a stainless steel 
guide shaft and seat drip tight against a synthetic rubber 
seal. 4" and larger valves shall have dual guided shafts of 
hexagonal cross section and a protective discharge hood. 

The float shall be of all stainless steel construction and capable 
of withstanding maximum system surge pressure without 
failure. The body and cover shall be concentrically located 
and of cast iron and the valve internal parts shall be of stainless 
steel or Buna-Ne rubber. 

, The Combination Air Release and Vacuum Valve shall be 
eries 36 from CIa-Val., Newport Beach, CA, U.S.A. 

General Specifications 

Size InletJOutlet Materials 
1", 2-, 3-, 4" NPT Body and Cover: 
3" through 8" Cast Iron ASTM 
125 lb. flange & ANSI A 126, Class B
 
300 lb. flange & ANSI
 

Float: 
Pressure Ratings (see nole) Stainless Steel 
150 psi Plug: 
300 psi Stainless Steel 

Temperature Range Internal Parts: 
Water to 180°F Stainless Steel 

Note: Spedfy when operating Seal: Buna-Ne Rubber 
pressure is below 10 PSI 

When Ordering, Please Specify 

1. Model Number 

2. InleUOutlet Size 

3. Inlet Pressure Rating 

4. OrifICE! Size 

Optional:
 
For Anti-Shock Air Valve shut-off, order with
 
arrestor check device, order valve with suffix "AC"
 
See Data Sheet Page 33
 

'-',-------------------------------- ­



Series 36 
Vacuum Valve Data and Sizing Guide 

Air and Vacuum Valve Sizing 
1.	 Series 36 Combination Air Release and Vacuum Valves should be sized to handle the maximum amount of air to be 

exhausted or admitted into the pipeline and not exceed an acceptable pressure differential across the valve discharge orifice. 
2.	 Each high point or change in grade must be examined independently when determining valve size. Use the steepest slope 

for calculations. 
3.	 Use the flow capacity charts located on Series 36 Data Sheet to assist in valve sizing. 
4.	 Determine the smallest valve size capable of exhausting air equal to the filling rate of the pipeline in CFS while not exceeding 

a pressure differential of 2 psi across the valve orifice. (Based on pump capacity). 

The following formula is recommended to calculate the rate of flow in CFS for filling the pipeline: 

Where:	 CFS = Cubic feet per second 
GPM= Gallons per minute 

5.	 Determine the smallest valve size capable of admitting air equal to the potential flow in CFS while not exceeding a pressure 
differential of 5 psi across the valve orifice. (Based on gravity flow). 

The following formula should be used to calculate the rate of flow in CFS that can occur within the pipeline under gravity flow 
conditions. 

Where:	 Q = Flow of water in cubic feet per second 
C = Coefficient in Chezy's formula = 110 
S = Slope in feet per foot of length 

Q	 =.0007872 C~S OS o = Inside pipe diameter in inches 

6. If thin wall pipe is being used, the risk of pipeline collapse due to the formation of vacuum must be considered. The following 
formula may be used to calculate the collapsing pressure of thin walled cylindrical steel pipe using a safety factor of four: 

Where:	 P =Collapsing pressure in psi 
T = Thickness of pipe in inches 

P =16,250,000 ~ 6}3 o = Diameter of pipe in inches 

7.	 For other pipe materials or thickness consult pipe manufacturer for pipe collapsing pressure. 

8.	 Determine the smallest valve size capable of admitting the required air in CFS (as found in step 5) without exceeding the 
collapsing pressure (as found in step 6) or 5 psi, whichever is less. Do not exceed a pressure differential greater than 5 psi. 

9.	 Finally compare the valve size determined in step 4 with the valve size determined in steps 5 or 6. If they differ, always select 
the larger valve size. 

10.	 Cia-Val has available upon request, a Slide Rule Air Valve Calculator. It will greatly reduce the amount of time necessary
 
to size valves for pipeline service.
 

11.	 Valve effectiveness is affected by location in piping system. The Series 36 Combination Air Release and Vacuum Valves 
should be installed at all high points or changes in grade in a pipeline system. They should also be installed in high points 
where air will tend to accumulate during normal pressurized operation. For more information, see ·Sizing Guide for Model 34 
Air Release Valves· Data Sheet. 

DATVM~ 

Sample PlpeHne Profile 
fOR SELECfJOH AND Pl.1GEMENT 

OF AIR VAlVES 

R.OW.. 

() COMB_nON 

.....UVAcuUM 

OAIRREl~E 

X--D_VAlVE 

(~ 
E-36 Slung Guide (R.5{OO) CU-VI( 



PARTS LIST
 

,.~. COMBINATION AIR RELEASE AND 
VACUUM VALVES~lA·VA[ 

Single Body Style 

Series 36
 
1" through 4"
 

Single Body Style 

Series 36
 
6" through 8"
 

Dual Body Style 

Series 36 MTP Type 
Manifold Design 
4" through 16" 

Large Orifice 
Inlet x Outlet 

Inches 

Small 
Orifice 

Diameter 
MaxW.P. Height Width Wt. Lbs 

1 X 1 5/64" 300 psi 10 1/2" 11 /38" 40 
1 X 1 5/64" 300 psi 10 1/2" 11 /38" 40 
2X2 3/32" 300 psi 13" 14" 71 
3x3 3/32" 300 Dsi 1T 16" 112 
4X4 3132" 300 psi 19" 181/2" 170 

·Bronze trim at reduced cost 

5 
eli 4..: 
~ 3 
ILl 
a: 
::l 2 
Ul 
Ul 
ILl 
a: 1 ... 

0
 
0 2 4 6 8 10 14 18 22 26 30 40
 

FLOW CAPACITY IN CUBIC FEET AlRlSEC. 

Model No. 

366-CAV038 
366-CAV732.3 
368-CAV038 

368-CAV732.3 

Urge Ortfic:e I Small
 
Inlet x Outlet Orifice
 Width WI. LbsI Maxw·p·1 Height 

Inches ! Diameter 
6x6 I 3/8" 150 psi 20 1/4" 21" 225 
6x6 ! 7/32" 300 psi 21"20 1/4" 225 
8x8 I 3/8" 150 psi 25"23 1/2" 320 
Bx8 I 7/32" 300 psi 231/2" 25" 320 

.; 5 
'"":4 

~ 3 
D: 

~2 

l:1 '" 1 
... 0 

o	 25 50 75 100 125 150 200 250 300 350 400 450 500 550 600 650 
FLOW CAPACITY IN CUBIC FEET OF FREE AlRISEC. 

For sizing assistance. see sizing guide or request a Cia-Val Air Valve Slide rule Calculator. 

Model No. Large Orifice Small Orifice Inches Weight Ibs.InlellOutlet Inches 
125 250 Inches 125 250 Height Width 125 250 

MTP364134.332 MTP364134.116.3 4x4 3/32 1/16 21 20 125 132 
MTP366134.332 MTP366/34.116.3 ' 6x6 3/32 1/16 21 20 175 195 
MTP368/34.332 MTP368/34.116.3/ 8x8 3/32 1/16 21 20 226 255 

MTP361 0/34.332 M~10134.116. 10 X 10 3/32 1116 21 20 385 425 
MTP3612134.332 3 12 X 12 3/32 1/16 21 20 580 625 
MTP3614/34.332 MTP3612134.116. 14 X 14 3/32 1/16 21 20 685 750 
MTP3616/34.332 3 16 X 16 3/32 1/16 21 20 875 985 

~lA· VAL P.O. Box 1325 ¥ Ne~ ~ach. CA 9.265~325.¥ Phone: 94~722-J1aOO ¥ Fax: 949-548-5441 ¥ E-mail: daval@cla-val.com¥Websitecta-val.com 
Ii - 'copyright aa-Val 2003 f'mled .. USA SpecificationS subjed to change wilhoul notice.	 E.36 (R-5IOO) 
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Butterfly Isolation Valves 
(V-103, V-106) 

BBL
ENVIRONMENTAL SERVICES, INC. 
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LD 2000-3 . 
(200psa) +: Cit ~ 
2" -12" 

LD 1009-5 
(150 psI) 
14"·24" 

· 
· 

· 
: 

: 

:. 
: 

~IBC~h: -4 
DUCTILE IRON 
BUTTERFLY 
VALVES 
LDIWD 1000 AND 2000 

For use in Commercial
 
Construction and General
 
Utility Service:
 

· .	 HVAC (Condenser, Chilled
 
Water, Hot Water Heating
· 

• 
. 
. 

· . Hot and Cold Domestic
 
Water
 

· . Compressed Air (BUNA liner)
 
· . Vacuum Service
 

End of Line Service
 
(Dead End)
 
Modulating Control Services
 

~ 1Jil1iSAiIj-. 
: . Molded in Liner (2" • 12j
 

· . Internal Stem/Disc Drive
...... · . Ductile Iron Body
 
· . Streamlined Spherical Disc
 

· 
· 

Upper and Lower Bushings
 
High Strength 416SS Stem
 
Exterlded Neck
 

· Threaded Double Seal Collar
 
Bushing (2" • 12") 

Meets or exceeds reQuire­
ments of MSS SP.{j7. 

•	 United States Coast Guard 
Approval. 

• • Suitable for use with ANSI 
Class 125 and 150 flanges. 

: • Pressure rating 200 psi 
(2"·12") and 150 psi (14"·24") 

: • Vacuum to 28" mercury 
• • Bubble tight shutoff at full 

pressure 
Wide choice of seat and disc 
combinations to suit 
customer application. 

OIBFV·Ol99 e> Copyright 1999 NIBCO INC. 
Printed in Ihe U.S.A. 



LDIWD 2000 SERIES 200 PSI SPECIFICATIONS
 

LDIWD2000 SERIES Material List 
~~---------

, PART .- SPECIFICATION 

H 
I 

Stainless Steel, ASTM A·582 type 416, ASTM A564 lvoe 17.4 Ptr1. Stem 
2. CoDar Bushing Brass, ASTM 8-124 
3. Stem Seal EPDM Ruber --------_.

'4~-' Bodv Seal EPOM Rubber 
5. Nameplate Aluminum 

Copper COA 1226. Upper Bushing 
EPOM Rubber, BUNA (NBR), Fluoroelastomer 

,__~lJ..minum, Bronze, ASTM E!.-1.48 A11oy_~/955 '.____ .______, 
7. Liner 

t Ductile Iron, ASTM A395 (Plated) 
t Stainless Steel, ASTM A743 Grade CFBM 

8. Oise 

Copper COA 1229. Lower Bushing 
10. Bodv (Wafer) Ductile Iron, ASTM A·536 
11. Bodv (LuQ) Ductile Iron. ASTM A-536 

• Optional Stem Material 
t LD 3000 Series only 

LDIWD2000 SERIES Dimensions 
~~~~~-~~--GMETALRUBBER J 

-, A', Be, D ; E " F Flat H I Square 
T 2.53 4.00 1.25 5.38 2.62 .38 .312 1.688 1.812 3.25 

2.5" 2.90 4.75 1.25 5.88 3.12 .38 .370 1.812 1.938 3.25 
3" 3.15 5.25 1.25 6.12 3.38 .38 .370 1.812 1.938 3.25 
4" 4.15 6.75 1.25 6.88 4.00 .38 .403 2.062 2.188 3.25 
!i" 5.15 7.62 1.25 7.38 4.75 .::lR 4!11i ? 188 2.312 3.25 

C­ 6" 6.15 8.62 125 8.00 525 .38 496 2.188 2.312 3.257 
8" 8.15 10.87 1.25 9.25 6.50 .50 .560 2.375 2.500 3.25 
10" 10.15--ii--- 12.15 

13.25 
16.00 

_-.1~_ 
1.25 

.1.o,,§!L 
12.00 

8.00 
9.25 

_:~. 
.50 

.686 

.748 
2.688 
3.000 

2.812 
3.125 

4.75 
4.75 

LDIWD2000 SERIES Dimensions 
--~~--.--~---~Wafer 

• "=..c:.-;- •• .."--:.___• ___ ': __ ,_. ___ _ Approx. ApprolC. 
N 0 P ·R K L , Wafer Lug M NeIWt. NetWt.SIZE Dla. B.C. ' Dia Dla. No. Dia. : Length length B.C. (Ibs.) (Ibs.) 

3.25 .437 .437 4 '/..11unc 4.500 1'/z 4'/• 7 6T 
3.25.562 .500 '/..11unc 4'/..437 4 1'1>2.5" 5'1> 9 8 
3.25 4'/..562 .437 .500 4 '/..11unc 1'/.3" 6 9'1> 8'1> 

.625 3.25 .437 .562 '/..11unc4" 8 5 1'/. 15 127'1> 
8__.750 5'/_3.25 .437 .656 2'/-·1Ounc 8'1> 195" 15 

........
3.25.750 .. '/"Ivum;C 6" 9'1> 24~J"I' 18~ ~-~ -
;,:)3.25 5".8' .875 .10 

2
/.',­.4", 211n',­_2-:'~~J?.-

5.00 .562 '/..9unc1.125 1.000 12 6'/. 14'/.10" 2'/­ 56'1z 45'1> 
5.00 2'(,.562 '/..9unc1.250 1.062 12 6'/. 1712" 87 72 

NIBCO INC. World Headquarters· 1516 Middlebury SI. " Elkhart, IN 46516-4714 U.S.A. "Tel: 1.800.234.0227
 
International Service" Tel: +1/219.295.3221 " Fax: +1/219.295.3455
 

www.nibco.com 
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SPECIFICATIONS AND TECHNICAL DATA
 
IQBQlJ.E is the rotary effort required to operate a 
valve. This turning force in a Butterfly Valve is 
determined by three factors. (1) Friction of the disc to 
seat for sealing (2) bearing friction and (3) dynamic 
torque. 

BREAKAWAY TORQUE is the total of the torques 
resulting from bearing friction and seal/disc interfer­
ence friction at a given pressure differential. This 
value is normally the highest required torque to 
operate a valve and is used in sizing actuators. The 
torques listed are valid for water and lUbricating fluids 
at ambient temperature. 

LOIWO 2000 SERIES Torque Data 
-~~~~~~~~--------

SIZE - 100 PSI	 200 PSI 

2" 140 180 
2'/'­
:r 
4" 
5" 
6" 
8" 
10" 
12" 

190 
----_._­

235 
250 300 -
430 530 
590 760 
795 1,035 

1,850 2,350 
2,350 2,900 
3,875 5,390 

LOIWO 1000 SERIES Torque Data 
__________~________ r--~_n~ _~~ ~ ______._ 

SIZE 75 PSI	 150 PSI 
-----------f--------------l>----------- ­

14" 3,837 4,870 
16" 5,003 6,685 
18" 6,567 8,958 

NOTE:	 Torque data shown is for general service (dean water, ambient temperatures). For non­
lubricating, high temperatures or aggressive media, consun NIBCO Technical Service. 
Torque listed for EPOM. When cala.llating torque for Buna or Fluorocarbon, multiply by 1.25 

SAMPLE BUTIERFLY VALVE SPECIFICATION 
Line Control Valves 2" and Larger: 

BUTTERFLY VALVES: Valve shall be full lug or wafer body style. Valves to be manufactured in accordance with MSS SP-67. The valves shall
 
be rated at least 200 psi (2" - 121 and 150 psi (14" - 36") bi-directional differential pressure. Body to have 2" extended neck for insulation and to
 
be shock resistant ductile iron. Valves to have aluminum bronze disc and molded in or cartridge seat of EPDM rubber. Stem shall be 400
 
series stainless steel. Top and bottom stem bushings of dissimilar material are required with a positive stem retention mechanism. Sizes 2" 10 6"
 
shall be lever operated with 10 position throttling plate; sizes 8" and larger shall be gear operated. Lug style valves shall be capable of
 
providing bi-directional "Dead End Service" at full pressure without the need for a down stream blind flange.
 

ACCEPTABLE VALVES:
 
NIBCO - LD2000 (2" -12"), LD1000 (14" - 24") and N150235GO (30" - 36").
 

Key to Butterfly Valve Figure Number System* 
L D 2 0 0 0 o 

BODY BODY PRESSURE SEAT DISC STEM & BUSHING COMBINATIONS OPERATING 
TYPE MATERIAL RATING MATERIAL MATERIAL 

L-Lag D- Ductile lroa L-Actualed 8-EPDM 8- Alam. Broau 
W- Wafer C- Casllrou I- 150 PSI 1- BaDI-N (Nitrile) 1_ Daclilt 11'0.' 
G- Grooved 2- 200 PSI 2- Jilaoroelaslomer 2-CnM 

3- 250 PSI 5- ULIFM ~ EPDM Coaltd
 
4- 300 PSI 7- Polymid Brass or D.L'
 

7- BaDI-N Coaled
 
Bnss or D.I.'
 

• 1/ri.' Uy i., aguide on(v. it is IrJI jnJended 10 injer IIrzt 0/1 combinatioN am or will be ~ 
I. EJearo Mdel PIOIeti. 2. Groovedend onJ.v. 

Stem-- .. MECHANISM 

I-BareSlem 
3- LILock (Std.) 
5- Garop. 

NIBCO INC., World Headquarters
 
1516 Middlebury Sl. • Elkhart, IN 46516-4714 • U.S.A.
 
Tel: 1.800.234.0227 • Tech Services: 1.888.446.4226
 

Inlernational Service· Tel: +1.219.295.3221· Fax: +1.219.295.3455
 
www.nibco.com 
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Basket Strainer 
(BS-104) 

BBL
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Sizes 1-112R to sn • Iron. Threaded or flanged 

Iftatures:
i • Hand removable cover 

I• Drain plug 
• Machined basket seat 

I • Standard perforated 
I stainless steel basket 

Options: 
• Basket perforations from 1132- to 112­
• Bask.et mesh from 20 to 400 
• Monel baskets 
• Vent Valves 
• Drain Valves

I • 1/4- NPT taps
! • Magnetic bask.et inserts 
I • Pressure differential gauges and switches 

~"-i!-~-.----.:-,~-<?U~0 I 
I, I ~-', ',; II]jlBlR o 
,J ~ i iL~:JJ-

!:::=; A .: -­ ,7 " 

; rH~, 
Ie!j
I 
I • 

I I! 

II 

I -~1 I 1. I 
· :I~~'-Vl"""1 

The Hayward Model 30R is a high quality. low cost 
• simplex basket strainer. ..perfect for cost sensitive 
• applications. While the cost of the Model 30R is low, its 

design incorporates many features found only on more 
expensive units including machined basket seats to protect 
against bypass insuring all of the flow is strained. The cover 
of the Model 30R is a clamp type and is hand removable 
without the need for tools. this makes access to the basket 
quick and easy for cleaning or change out and every size 
strainer comes standard with a drain plug. The Model 30R 
is the best choice simplex strainer for low or moderate 
pressure applications such as swimming pools. cooling 
towers. and large air conditioning installations. 

Dimensions (in I mm) flanged 
Dimensions and weights are for reference only. Conlacl Hayward for ceftified drawings. 

Pipe Dry WI. 
. -

Size A S ,C D E F G Ib I kg 

1-1/2 7.75/197 6.50 1165 10.63/270 · 6.001152 14.88/378 3/4/20 4.44/113 12/5.5 

2 9.63/245 7.50/191 11.63/295 7.50/191 17.38/441 1-114/32 5.631143 27/12.3 

2-1/2 11.00 1279 9.13/232 15.25/38/ 8.00/203 22.38/568 1-1/4/32 5.88/149 45120.5 

3 11.88/302 9.13/232 15.25/387 8.00/203 22.38/568 1-1/4/32 6.50 1165 59126.6 

4 13.75/349 9.631245 16.63/422 925/235 30.00/762 1-112/40 8.44/214 71/32.2 

C 6 17.50/445 12.38/315 26.13/664 14.75/3/0 ;jO.vu 100:­ ot:. OJU 10.31/262 150/68.1 ..~ 

0 ,.,.u,j I OUU 11./0/401 32.63/829 14.10 I 375 48.00/1219 2/50 14.50/368 230/104.3 

Dimensions (in I mm] Threaded 
. . ·Pipe Dry WI. 

Size A B t: D E F G lb I kg 

6.50 1165 10.63/270 6.00 1152 14.88/378 314/201-1/2 7.00/178 3.88199 7/3.2 
7.50/191 11.63/295 17.38/441 1-114/328.50/216 7.50/191 4.81/122 20/9.12 
9.13/232 15.25/38711.50/292 8.00/203 22.381568 1-114/322-1/2 6.00 /152 34/15.5 
9.13/232 15.25/387 22.631575 1-114/3211.50 1292 8.00 1203 6.00 1152 34/15.53 

Selection Chart Cu factors* 
Size Material End Connections- Seals Pressure Rating 

1-112" to 3" 
Iron 

Threaded 

Buna N 200 psi at 100F 
1-112" to 8" Threaded or 

¢!nged i2!) 

Size Value Size Value 

1-112" 58 4" 240 
2­ 90 6" 370 

2-112" 140 8" 600 
3' 200 

- It> 
• OIN ftanges and BSP ...- 8V811abkl 

·F"'_W1lh_.~_ 
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Main Topic: "Application lnformaiton" Section: "Metal Pipeline Strainers" 
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Installation Considerations 

Installation Considerations 

For protection of pipeline equipment under relatively clean service conditions where there is little debris loading 
for both vapor (natural gas, air, steam etc.) and liquid service, a y-strainer is generally the strainer of choice. In 
liquid service applications however, where the debris loading is higher and collection of solids is required, basket 
strainers should be considered. This is because basket strainers, both simplex and duplex, have more gross 
strainer basket area than a v-strainer has gross screen area, and the ratio of free area to pipe area for basket 
strainers is greater than for a similar size y-strainer. 

Y-strainers can be installed in either a horizontal or vertical pipeline, whereas basket type strainer are designed 
for installation in horizontal lines. The flow must always be into the inlet - into the screen or basket (s) - for 
satisfactory operation. If y-strainers are installed in a vertical line, the flow must be from top to bottom 
(downward). The blow down (drain) may be angled 45 degrees maximum. 

The following items should all be considered in selecting the proper strainer of an application: 

• 
The material of construction.
 
The design and working pressures.
 
The design and working temperatures.
 
The service (liquid or vapor).
 
The flow rate and viscosity (if a liquid). 
The p,article size to be retained. 
The debris loading. 
The seal material (o-ring or gasket). 
Whether the line flow can be interrupted or not for basket/screen cleaning. 
The clean start up pressure. 
The location of the strainer. 

Cast iron and carbon steel construction basket strainers are generally acceptable for fresh/city water, and lube 
oil services. Bronze and stainless steel are generally acceptable for brackish/salt water use. Carbon steel is 
generally acceptable for straining fuel oils. Stainless steel is generally acceptable for most chemical 
applications. 

V-strainers constructed of cast iron, bronze, carbon and stainless steel are generally acceptable for steam, air, 
natural gas or liquids. 

Don't overstrain, the opening in the basket or screen should never be smaller than one-half the size of the 
largest particle whose presence in the system is considered harmful. 

.6i!~k t~1n~J~UEltion .C_Qm~lg~Lcruon~" 
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HAYWARD Industrial Products, Inc. 

900 Fairmount Ave, Elizabeth. NJ 072087 
Phone: 908351 5400 Fax: 908351 7893 
E-Mail: industrial@haywardnet.com 
www.haywardindustrial.com 

Operating Instructions 
Model30R 
Pipeline Strainer 

April 8,2003 

HAYWARD SIMPLEX STRAINER MODEL 30R OPERATING INSTRUCTIONS 

All Hayward basket strainers are "one-way". Inlet and outlet ports are indicated on the strainer body. 
If there is any doubt, fluid flow should always be into the top of the strainer basket and then out 
through the basket sides. Thus, all unwanted material is retained in the basket. 

TO OPERATE HAYWARD SIMPLEX STRAINERS 
1.	 Be sure the cover is tightly closed. 
2.	 Be sure the drain is closed. 
3.	 Open the valve on the outlet side of the strainer. 
4.	 Slowly open the valve on the inlet side of the strainer (to prevent damage from water hammer). 
5.	 The strainer is now in service 

TO CLEAN HAYWARD SIMPLEX STRAINERS 
1.	 Close the valve on the inlet side of the strainer. 
2.	 Close the valve on the outlet side of the strainer. 
3.	 Open the drain. 
4.	 To remove the basket from the strainer, loosen the yoke screw and swing the yoke free of the 

cover area. 
5.	 Remove the cover from the top of the strainer. 
6.	 The basket handle will protrude slightly out of the strainer well. (This unique design offers both a 

means of removing the basket easily and also allows the basket to be firmly seated around the 
machined seating surface when closed.) Remove the basket from the well by pulling straight up on 
the basket handle. 

7.	 Clean the basket by using a brush or by soaking in a solvent or cleaning solution. Avoid striking 
baskets to loosen their contents. This will dent them out of shape and eventually break the welds. 
Baskets should be cleaned as soon as possible after removal from the strainer. Otherwise, the 
contents may harden and become difficult to remove. It is recommended that one spare basket be 
kept on hand at all times. When changing baskets for cleaning, we suggest that the spare or 
cleaned basket be installed in the strainer so your start up is not delayed cleaning the used basket. 

8.	 Install the basket in the strainer. Be sure the cover O-ring is on the cover. The basket should be 
properly centered in the well and firmly seated. Replace the cover. The cover should be centered 
before the yoke screw is tightened. The a-ring should be periodically inspected for nicks and 
tears. A spare a-ring should also be kept on hand. Check the a-ring seating surface, it should be 
kept free of dirt and grit. 

9.	 Swing the yoke over the well cover and make sure the yoke is connected to the yoke stud. 
Tighten the yoke screw down to the well cover only until a seal is made between the well cover 
and the strainer body. 

10. The strainer is now ready to be put back in operation. Follow the steps listed above under "To 
Operate Hayward Simplex Strainers 
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Pressure Regulating Valve 
(V-1 05/S0V-1 01) 

BBL
ENVIRONMENTAl SERVICES, INC. 
Qemedlal Management &. Construction 

'E E ••tomas. 



elA-VAl Booster Pump Control Valve 

-'11'''''''-;';''''
 

Schematic Diagram 

Item Description 
1 Hycheck (Main Valve) 
2 102e-3H Three Way Hytrol 
3 CS3SM SolenOid Control 
4 X105LCW Switch Assembly 
5 CDC Disk Check Valve 
6 CDC/CSC Check Valve 
7 CNA Angle Valve 
8 CK2 Cock (1~lation Valve) 

Item Description 
A X46A Flow Clean Strainer 
B CK2 Cock (Isolation Valve) 
Y X43 "Y" Strainer 

Note: For main valve option descriptions. refer to !he 
100-{)4 (60-31) or 100-23 (660-31) Technical Dala Sheet. 

I ~ot.. ~ Not 'J 

_MODEL_6_O_-3_1 
660-31 .;. 

• Simple Hydraulic Operation 
• Low Head Loss 
• Built-in Check Valve 
• Proven Reliable Design 

The CIa-Val Model 60-31/660-31 Booster Pump Control valve is 
a pilot-operated valve designed for installation on the discharge 
of booster pumps to eliminate pipeline surges caused by the 
starting and stopping of the pump. 

The pump starts against a closed valve. When the pump is 
started, the solenoid control is energized and the valve begins to 
open slowly, gradually increasing line pressure to full pumping 
head. When the pump is signaled to shut-off, the solenoid 
control is de-energized and the valve begins to close sloWly, 
gradually reducing flow while the pump continues to run. When 
the valve is closed, a limit switch assembly, which serves as an 
electrical interlock between the valve and the pump, releases the 
pump starter and the pump stops. 

The Model 60-31/660-31 is an automatic valve of a modified 
globe-type design with a built-in, lift type, check feature. It is 
hydraulically operated and diaphragm-actuated. A three-way 
solenoid valve controls the valve operation. Flow control valves 
located in the pilot control system provide regulation of both the 
opening and closing rate. Self-cleaning strainers insure that the 
pilot control supply is clean. 

/1\ ~;;\ 
.... ,T.~/'" _> . 

N.O. 

-. L--'!'--------i-.-..1:-" 
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Typical Application 

•c 

Install Model 60-31/660-31 valve as shown. Flexible conduit
 
should be used for electrical connections to the solenoid
 
control and the limit switch. A Model 52-03/652-03 Surge
 
Anticipator Valve is recommended for power failure
 
protection.
 
Designed for multiple pump applications. 

r-r. 
eli-VAl 



Model 60-31 (Uses Basic Valve Model 100-04) 

_ Specifications Cover Capacity 

~ Available Sizes Operating Temp. Range 

Pattern Flanged 

Globe 4' - 16' 

Angle 4' - 16' 

Fluids 

-40' to 180' F 

Pressure Ratings (Recommended Maximum Pressure - psi) 

Uquid Volume Displaced from Diaphragm Chamber 
When Valve Opens 

Valve Displacement Valve Displacement 
Size Size 

4' .169 gal 12' 4.00 gal 

6' .531 gal 14' 6.50 gal 

8' 1.26 gal 16' 9.57 gal 

10' 2.51 gal 24' 9.57 gal 

Pressure Class 
Valve Body & Cover 

Flanged 

ANSI 
Grade 150 lb. 300 lb.Standards'Material 

B16.42 400250Ductile Iron ASTMA536 
B16.5 285 400Cast Steel ASTM A216-WCB 
B16.24 400225BronzeASTMB62 
B16.5 400285Stainless SteelASTMA743 
B16.1 275 -Aluminum356-T6 

Note: 
'ANSI standards are for flange dimensions only. 
Flanged valves are available faced but not driUed. 

4" Globe, Flanged 

Materials 

Material Options 

Ductile 

Component 

Cast AluminumBronze Stainless
Body & Cover Steel SteelIron 

4' - 16­4'-16' 4' -16' 4- - 16'4' - 16'Available Sizes 

Cast Aluminum
 
Diaphragm Washer
 

Cast Bronze StainlessDisc Retainer & 
Steel Steel 

_ 

Iron 

Bt"onze is standard.
 
Seat & Cover Bearing
 
Trim: Disc Guide. 

Stainless Steel is optional. Stainless Steel is standard. 
'---+-------~------\
 

~ Disc
 Buna-N- Rubber 

Nylon Reinforced Buna-N" Rubber Diaphragm 12" Globe, Flanged 

Stem. Nut & Spring Stainless Steel 

Model 60-31 Flow Chart (Based on nonnal flow through a wide open valve.) 
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Model 660-31 (Uses Basic Valve Model 100-23) 

Cover Capacity 
Specifications 

Available Sizes Operating Temp. Range 
liquid Volume Displaced from Diaphragm Chamber 

When Valve Opens 

Valve Displacement Valve Displacement 
Size Size 

6" .169 gal 12" 2.51 gal 

8" .531 gal 16" 4.00 gal 

10" 1.26 gal 20" 9.57 gal 

24" 9.57 gal 

FluidsPattem Flanged 

Globe 6" - 24" 

Angle 6",8" 

-40" to 180" F 

Pressure Ratings (Recommended Maximum Pressure - psi) 

Pressure Class 
Valve 80dy & Cover 

Flanged 

ANSI 
Grade 150 lb. 300 lb.Material Standards" 

400Ductile Iron 816.42 250ASTM A536 
400Cast Steel 816.5 285ASTM A216-WCB 
400B16.24 225BronzeASTM B62 
400Stainless Steel B16.5 285ASTMA743 

B16.1 -Aluminum 275356-T6 

Note: "ANSI standards are for flange dimensions only. 
Flanged valves are available faced but not drilled. 

Materials 

Component 

Body & Cover 

Available Sizes 

•
 Disc Retainer &
 
Diaphragm Washer 

Trim: Disc Guide, 
Seat & Cover Bearing 

Disc 

Diaphragm 

Stem. Nut & Spring 

6" Globe, Flanged 
Material Options 

Ductile Bronze Stainless Aluminum 
Iron 

Cast 
Steel Steel 

6"·24" 6" -16" 

Cast 

6" - 24" 6" - 16" 6" - 16" 

Cast Bronze Stainless Aluminum 
Iron Steel Steel 

Bronze is standard. 
Stainless Steel is optional. Stainless Steel is standard. 

Buna N- Rubber 

Nylon Reinforced Buna N" Rubber 
12" Globe, Flanged

Stainless Steel 

Model 660-31 Flow Chart (Based on normal now through a wide open valve.) 
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These Symbols .. and'" Indicate Available Sizes 
Valve Selection 

18146 10 12 164 8 20 24Inches 

150 350 400 450100 200 250 300 500 

.. .. 
600mm 

FlangedEnd Detail ..... ...... ...GlobeBasic Valve
 
1llO-O4
 ... ... :I;...
 ...Angle to... 

110001800 3100 4900 7000 8400Max. Continuous 800Model Isuggested Flow
 

60-31
 (GPM) 2250 3900 6150 8720 10540 13700990Max. Intermittent 

113 195 309 441 69352950Max. ContinuousSuggested Flow 
(liters/sec) 142 246 387 549 664 86362Max. Intermittent 

...
 .... .... .. .. .. ..GlobeBasic Valve
 
100·23
 ...
 ...AngleModel
 

660-31
 165001025 2300 4100 9230 9230Sugg~~:::.g Flow 6400Max. Cominuous 16500 16500 

Suggested Flow 14565 403 581 581 1040258Max. Continuous 1040 1040 
L*"'-" 

• 660.31 is the reduced internal port size version of the 60-31.
 
For 10Cl-04 basic l/atves suggesled flow calculations were based on flow Itvough SChedule 40 Pipe. Maximum continuous flow is
 
approx. 20 IlIsec (6.1 meters/sec) & maximum intermillent is approx. 25 II /sec (7.6 meters/sec). For 100-23 basiC valves
 
suggested now calculations were based on now t!vough the valve seal Approx. 261l1sec (7.9 meters/sec) is used for maximum
 
continuous now.
 

We recommend providing adequate space around 
valve for maintenance work. 

12" 14" 16" 18" 20" 24" 

- _Inlet· 

'-" 

, 
I 

Q, Y 

~. -1 
,0 z 
: ..' I 

n~! 
~j 

GLOBE 

3900 42.25 
14.25 16.75 
19.00 22.00 

4600 4600 5025 
18.00 18.00 18.00 
23.00 23.00 23.00

:D!__ . J 
'ED ' ANGLE 

Inlet 

5025 
18.00 
23.00 

z 
........... .1 

Wiring Diagram 

Auto-Oft-Hand = Selector Switch 

1CR = Relay, DPST Normally Open 

2CR = Relay. DPST Normally Open 

3CR = Relay, TPST Normally Open 

SW1= Switch. Remote Start, 
AuIomatic 

SW2 = Swi1ctl, SPOT, Valve limit 
Switch Comect to N.C. 

Terminal 
PVS = Pilot Valve Solenoid 
M = PUfT1l Motor Starter 

~ SW2 and PVS supplied by 
Cla-Val Co. AI other electrical items 
supplied by customer. SW2 is 
included in the X105L switch 
assembly which is mounted on the 
pump conlroI valve cover. 

Pilot System Specifications 

Temperature Range 
Water: to 180°F Max 

MaterialS 
Standard pilot System Materials 

Pilot Control:Bronze ASTM 862 

Trim:Stainless Steel Type 303 

Rubber:Buna-N- Synthetic Rubber 

Optional Pilot System Materials 

Pilot Systems are available with optional 

Aluminum, Stainless Steel or Monel materials at 

extra cost 

Solenoid Control 
Body: 

Brass ASTM B283 

Enclosure: 

NEMA Type 1.2,3,3S.4,4X general purpose 

NEMA Type 6.6P.7,9 watertight Explosion 
Proof available at extra cost 

Voltages: 
110, 220, -50Hz Ac 

24, 120, 240, 480 - 60Hz AC 

6, 12,24, 120,240 - DC 
Others available at extra cost 

Max. operating pressure differential: 200 psio 

Coil: 
Insulation molded Class F 
WattsAC 6 
AC Volt Amps Irvush 30 
AC Volt Amps Holding 16 
Walls DC 10.6 

Note: For optimum operation of buill';n check feature, installation with valve stem vertically position is recommended. 

When Ordering, 
Please Specify 

1. Catalog No. 60-31 or 
No. 660-31 

2. Valve Size 

3. Pattern - Globe or Angle 

4. Pressure Class 

5. Screwed or Flanged 

6. Trim Material 

7. Electrical Selection 

8. Desired Options 

9. When Vertically Installed 

.r.!i'
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E-60-31/660-31 (R-9/03) 

eLA-VAL 
PO Box 1325 Newport Beach CA 92659-0325
 

Phone: 949-722-4800 ¥ Fax: 949-548-5441
 
CLA·VAL CANADA CLA-VAL EUROPE 
4687 Christie Drive Chemin des M sanges 1 
Beamsville, Ontario CH·1032 RornaneU 
Canada LOR 1B4 Lausanne, Switzerland 
Phone: 905·563-4963 Phone: 41-21~3-15-55 

Fax: 905·563-4040 Fax: 41-21-643-15-50 
QJPl'AtGHT CLA-VAL 200J""""'1n USA __" ' www.cla-val.com 

Represented By: 





Most CLA-VAL valves consist 
of a main valve 
and pilot control system. 
The basic main 
valve is called a 
Hytrol Valve. 

BASIC MAIN VALVE ------------­

When no pressure is in the valve, the 
spring and the weight of the diaphragm 
assembly hold the valve closed. 

Closing Force 100 x 10 =1000 Ibs. 
Opering Force 100 x 6 = ~ 

Difference = 400 Ibs. 

With the cover chamber vented to atmosphere. 
the valve will open from line pressure under the 
disc. 

If inlet pressure is connected into the cover chamber, the 
valve closes tightly. In this example. the 400 pound differ­
ence is the force which pushes the disc against the seat 
and causes the valve to seal drip-tight 

To close... 

Control is turned to 
apply pressure to 
cover chamber. 

By hand 



MODULATING CONTROLS ---------~~ 

So far only valves that either· open wide or close tightly (non-modulating) have been illustrated. The 
CLA-VAL Automatic Valve modulates if the cover pressure is held between the inlet and outlet pres­
sure. To do this requires a slightly different kind of control system. 

Valve Open Valve Closed 
When the throttling control opens to a point where more When the modulating control closes sufficiently to direct a 
pressure is relieved from the cover chamber than the great enough pressure into the cover chamber to over­
restriction can supply, cover pressure is reduced and the come opening forces of line pressure, the main valve 
valve opens. closes. 

ValveThrottling 
The main valve modulates to any degree of opening in response 
to changes in the throWing control. At an equilibrium point the 
main valve opening and closing forces hold the valve in balance. 
This balance holds the valve partially open, but immediately 
responds and readjusts its position to compensate for any 
change in the controlled condition. 

• 

Restriction -........ 
~~-_...... 

AUTOMATIC CONTROLS -----------, 
Some of the automatic controls which will make many types of operation possible are shown here... 

Pressure Reduction Liquid Level Controller 
Outlet pressure on control Slight changes in flow through 
diaphragm causes the main valve the float control causes main 
to hold a steady outlet pressure. valve to counteract changes in 

reservoir level so liquid level is 
held constant. 

Control 

From Inlet To eo-To Outlet 

Oiaphragm-..... 

Rate of Flow Controller
From Inlet To Co_ To OUtlet 

Limits the maximum flow rate 
by changes to the main valve 
counteract any slight changes 
in differential pressure across Pressure Relief 
an orifice plate located in the 

Inlet pressure on main line. 
control diaphragm 

To OrIfice Place causes the main in Main line 
Conlrolvalve to hold a J~~===--./Diaphragm-.....

steady inlet pres­
sure. 

From Inlet To Cover To OUtlet 
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• GLA-VAl" 

What is the spring for in 
a Hytrol valve? 

To provide enough 
force to close the valve 
when no difference 
exists between inlet. 
cover and outlet pres­
sures. When the inlet 
pressure is greater than 
outlet pressure (even by 
a small amount) the 
hydraulic forces, NOT 
THE SPRING hold the 
valve tightly closed. 

Can the opening and closing speed of a CLA­
VAl Valve be controlled? 

Yes. It is a matter of controlling the rate at 
which operating fluid flows into or out of the 
cover chamber. 

Here is a typical valve equipped with both 
opening and closing speed controls. A simple 
needle valve can be used for these controls. 

CLA-VAL CO. 
P.O. Box 1325 • Newport Beach, CA 92659-0325 
Phone 949-722-4800· FAX: 949-548-5441 

CLA-VAL CANADA. LTD. CLA-VAL SA 

4687 Christie Drive Chemin des Mesanges 1 
8eamsviUe. Ontario CH-1032 Romanell 
Canada LOR 184 lusanne. Switzerland 
Phone: 905-~963 Phone: 41-21-643-15-55 
FAX: 905-~040 FAX: 41-21-643-15-50 

o Cclpyrighl ClA-VAl co. 1998 Printed in USA 
SpedIications subjecllD change wilhouI notice 
8-48(R798) 

Q	 Which way should fluid flow through a CLA-VAl Valve? 

A Just as with any globe valve, the usual way is ·under-the-<lisc· as shown. 
The main exception to the ·under-the-disc· rule of thumb is the check valve. 

Normal so valve closes against the pressure O.K. ... but only under specific conditions 

Q Can pressure other than line pressure be used to operate CLA-VAl Valves? 

Yes. Frequently, when line fluid is too dirty or otherwise unsuitable, a sepa­A	 rate source of pressure is desired. Clean water, air (with some limitations), or 
oil are suitable. The important point is to make sure the operating pressure is 
equal or greater than inlet pressure AT AlL TIMES. 

Q What should be done if line pressure is very low? (Below 10 psi) 

Usually a separate source of operating pressure is required. A spring to open A the valve may be necessary. Consult the factory for recommendations. 
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Purchase Specification 

Model No. 60-31/660-31 
BOOSTER PUMP CONTROL VALVE 
Sizes 4" - 24" 

Function 
The Booster Pump Control Valve is designed for installation on the discharge of booster pumps to 
eliminate starting and stopping surges caused by the pump. The valve shall be equipped with a builtin lift 
type check feature to prevent reverse flow. It shall operate independently of the solenoid control. 

Main Valve 
The valve shall be hydraulically operated, single diaphragm actuated, globe or angle pattem. The valve 
shall consist of three major components: the body with seat installed, the cover with bearings installed, 
and the diaphragm assembly. The diaphragm assembly shall be the only moving part and shall form a 
sealed chamber in the upper portion of the valve separating operating pressure from line pressure. 
Packing glands and/or stuffing boxes are not pennitted and there shall be no pistons operating the main 
valve or pilot controls. 

Main Valve Body 
No separate chambers shall be allowed between the main valve cover and body. The valve body and 
cover shall be of cast material. Ductile Iron is standard and other materials shall be available. No 
fabrication or welding shall be used in the manufacturing process. Total shipping weight shan be equal or 
greater in all respects to the Hytro11Q0-04/1QO-23 body. 

The valve shall contain a resilient, synthetic rubber disc, with a rectangular cross-section contained on 
three and one-half sides by a disc retainer and fonning a tight seal against a single removable seat insert. 
No O-ring type discs (circular, square, or quad type) shall be permitted as the seating surface. The disc 
guide shall be of the contoured type to pennit smooth transition of flow and shall hold the disc finnly in 
place. The disc retainer shall be of a sturdy one piece design capable of withstanding opening and dosing 
shocks. It must have straight edge sides and a radius at the top edge to prevent excessive diaphragm ' 
wear as the diaphragm flexes across this surface. No hourglass shaped disc retainers shall be pennitted 
and no V-type or slotted type disc guides shall be used. 

The diaphragm assembly containing a nonmagnetic two piece stainless steel stem of sufficient diameter 
to withstand high hydraulic pressures and shall be guided by two bearings; in the valve cover and an 
integral bearing in the valve seat. The builtin lift type check is designed to prevent pressure reversal 
caused by power failure. The stem shall be drilled and tapped in the cover end to receive and affIX such 
accessories as may be deemed necessary. The diaphragm assembly shall be the only moving part and 
shall fonn a sealed chamber in the upper portion of the valve, separating operating pressure from line 
pressure. 

The flexible, nonwicking, FDA approved diaphragm shall consist of nylon fabric bonded with synthetic 
rubber compatible with the operating fluid. The center hole for the main valve stem must be sealed by the 
vulcanized process or a rubber grommet sealing the center stem hole from the operating pressure. The 
diaphragm must withstand a Mullins Burst Test of a minimum of 600 psi per layer of nylon fabric and shall 
be cycle tested 100,000 times to insure longevity. The diaphragm shall not be used as the seating 
surface. The diaphragm shall be fully supported in the valve body and cover by machined surfaces which 
support no less than one-half of the total surface area of the diaphragm in either the fUlly open or fUlly 
closed position. 

The main valve seat and the stem bearing in the valve cover shall be removable. The cover bearing and 
seat in 6" and smaller size valves shall be threaded into the cover and body. The valve seat in 8" and 
larger size valves shall be retained by flat head machine screws for ease of maintenance. The lower 
bearing of the valve stem shall be contained concentrically within the seat and shall be exposed to the 
flow on all sides to avoid deposits. To insure proper alignment of the valve stem the valve body and cover 
shall be machined with a locating lip. No "pinned" covers to the valve body shall be pennitted. Cover 
bearing, disc guide, and seat shall be made of the same material. All necessary repairs and/or 
modifications other than replacement of the main valve body shall be possible without removing the valve 
from the pipeline. Packing glands and/or stuffing boxes shall not be pennitted and components including 
cast material shall be of North American manufacture. 
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Purchase ~pecification 

The valve manufacturer shall warrant the valve to be free of defects in material and workmanship for a 
period of three years from date of shipment provided the valve is installed and used in accordance with all 
applicable instructions. Electrical components shall have a one year warranty. The valve manufacturer 
shall be able to supply a complete line of equipment from 4· through 24· sizes and a complete selection 
of complementary equipment. 

Material Specification
 
Valve Size:
 
Main Valve Body and Cover:
 
Main Valve Trim:
 
End Detail:
 
Pressure Rating:
 
Temperature Range:
 
Rubber Material:
 
Coating:
 
Desired Options:
 
Pilot Control System
 

Control of valve operation shall be by means of an externally mounted, three-way solenoid pilot valve.
 
The solenoid shall be designed to operate on either AC or DC current and have a manual operator
 
installed. The valve shall utilize line pressure for operation.
 

Limit Switch
 
An adjustable limit switch assembly shall be mounted on the main valve connected to the main valve
 
stem. It shall be actuated by opening or closing of the valve and easily adjusted to operate at any point of
 
the valve's travel. The limit switch will be used to complete the pump-off cycle.
 

A direct factory representative shall be made available for start-up service, inspection and necessary
 
adjustments.
 

Material Specification for Pilot Control:
 
Pressure Rating:
 
Trim:
 
Rubber Material:
 
Tubing and Fittings:
 
Operating Fluids:
 
Adjustment Range:
 
Solenoid Voltage:
 
Solenoid Enclosure Type:
 
Desired Options:
 

This valve shall be a Cia Val Co. Model No. 60-31/660-31 Booster Pump Control Valve as manufactured
 
by Cia Val Co., Newport Beach, CA 92659-0325.
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ClA-VA[ ENGINEERING DATA 
Flow of Water Through Standard Wrought Iron or Steel Pipe 

Based on Saph and Schader Fonnula 

Note: For old or rough pipes add 25% to the pressure yes P =Pressure drop, Ibs. per sq. in. per 1000 ft. of pipe 
drop given in the table. Velocities given in light face P = 3.68 V = Velocity, feet per second 
type. Pressure drop given in bold face type. d' .25 d = Inside diameter of pipe, inches 

PRESSURE DROP POUNDS PER SQ. IN. PER 1000 FT. OF PIPE 
(1.0 Lb. per Sq. In. =2.30 Fl of Water) 

Vel. FL PreSSUl'E! reI. Fl. Presstn
 
per Drop per
 

Sec. Sec.
 

1· 
0.37 0.55
 
0.7"
 2.00 0.•' 
1.12 U5 0.64 
1.49 1.50 0 .. 
1.86 11.10 1.07
 
224 15.40 1.28
 
2.98 25.50 1.72 
3.72 ".00 

~.~:5.60 85.00 
1.44 145.00 429 

5.36 
6.43
 
7.St
 

6" 

0_451.11 
1.39 0.88 
1.61 0.95 
1.04 126
 
222 1.&2
 
2.50 2.00 l.44
 
2.1B
 2.45 1.60
 
106 2.93
 1.76,,,,3.33 3.44 
3.61 3." 2.011
 
3.B9 '.55
 2.24
 
4.'6
 5.17 2." 
4.44 5.15 2.56 

or>6.53'.n 
5.00 72B 2.88
 
521 B.01
 3.04 
5.55 '.90 3.20
 
6.\1 10.60
 

~:~6.66 '2.50 
1.21 1•.40 4.17 
1.n 16.60 4.49 
8.32 19.00 4.81 
1.08 2'.30 5.'3 
9.44 23.10 5.45 

10.00 26.CO 5.n 
6.0910.55 29.20 

11.10 32.30 6.4'
 
1222 31.60
 1.05 

16.
 
'4.43 52.50
 
13.32 45.10 

1.33 
1.91
 

'6.65 68."
 
15.54 60.00 

1.62 
17.76 n.10 10.26 ......19.98 96.10 

22.20 "1.00 12.13 
16.03 
19.24
 
22."3
 

1",« 

Discharge 
Gallcns 

P. 
~. 

1 
2 
3 
4 
5

•
8 

:~ 
20 
25 
50 
35 
.n 

'5 
50 
60 
10 
AD 

90 
'00 
125 
150
.7< 
200 
225 
250 
215 ....., 
325 
3SO 
315 

~ 
450 
415 
500 
550 
600 

650 
100 
150 
100 
150 
IlOO 
950 

1,000 

:~: 
t.300 
1,400 
1,_ 

~.= 
2.000 
2,500 
3,000 

~.= 
4.500 
5.000 
1,000 

~,= 
9.000 

10.000 
12.000::.= 
16.000 
11.000 
20.000 

~.= 
25.000 
30,000 
35.000 
40.000 
45000 
so.ooo 
55.000 
60,000 

Drop 

1 1/4· 

0.50 
1.011 
I~' 
2.81 
394 
6.70 

~?~ 

Vel. FL PYessu-e 
per Drop 

Sec. 

1 1fT 

0.47 0.50 
0.63 O.es 
0.79 1.31 
0.95 1.82 
128 3." 
1.57 410 
2.36 10.10 

Vel. FL Pressure VeI.FI. Pressu-e 
per Drop per Drop 
Sec. Sec. 

'Z' 2112· 
0.57 0.52 

~.:: 0.88 0.61 0.55 ,.... 1.00 ". 

Vel. FL Pressure 
per Drop 
Sec. 

3· 

V<!l. FL PnossunI 
per Drop 
Sec. 

31fT 

0.81 0.48 
Q.ll1 O.A
1.'. 0.83 
'.30 '.11 
1.46 1.48 
1.&2 UO 
U5 2.54 
221 148 
2.SIl 4." 

Vel. Ft. "' ­
per Ilnlp 

Sec. 

4· 

a.. 0." 
'0' 1.83 
1.11 0." 
UB a.A 

1.5' 1.24 

~.: ••
2.30 

Vel. FL Pressure 
per Drop 

Sec. 

5" 

:.~ 0.57 
ft'" 

36.80 
56.00 
11.50 

100.00 

3.15 17.10 
3.94 2li.00 
4.n 36.40 
5.51 48.30 
8.30 &2.50 

1.43 2.15 1.34 2.00 
1.91 4.15 '.88 3.04 
2.39 7.32 2.0' 426 
2.17 

:~.: 
2.35 5.14 

335 288 12. 

0.81 0.88 
1.011 '.02 
'.30 1.44 
1.52 

~:921.7. .•5 
1.95 3.011 
2.11 3.n 
2.60 5.20 
3.04 1.25 
3.48 BOO 

1.os 78.00 
1J1 94.00 

3.82 11.&0 3.00 9.12 
·...30 22.10 3.35 11.00 
4.78 26.10 '.02 15.50 

:.~ 31.50 '.69 ~.:.un "'1 

a­

1.65 63.10 6.04 32.80 
B.60 711.10 6.71 40.00 
9.56 86.80 B.31 60.60 

10.06 17.10 
'13 \1500 

3.91 11.10 
4.34 13.50 
5.42 20.50 
6.51 

~:::1.59 

2.92 5.31 
324 1.11 
'.05 9.90 
'.116 '3.90 
5.61 11.40 

2.2& .... 
2.52 3.41 
1.15 5.211 
3.11 UO.., 1.10 

U. 0.17 
'.Ill 1.06 
2.00 1.62 
2.4' 

~~,., 
0.51 
0.63 
0.74 
OB7 

I." 49.00 
9.n 60.60 

10.15 74.10 
11.94 88.20 
13.02 104.00 

6.48 23.60 
129 21.10 
1.10 35.10 
B.91 42.10 
9.n $0.20 

5.04 U ... 

5.17 15.10 
uo lR.OQ 

~: 
22. 
2UO 

1.21 3.15 
3.11 4.7S 
4.01 5.115 

~:: ...2.'"
'.02 
1.12 
1.32 
1.48
.<7 
1.15 
2.05 
2.21 

~~: 

10" 

1.ll3 0.48 
'.13 0.53 
1.1.3 0.59 
1.83 0.116 
2.04 0.13 
2.2' 0.11 
2.44 1.02 

1'Z' 

10.53 51.00 
11.35 86.10 
12.'7 l'5.2O 
12.81 15.30 
13.18 lIS.311 
14.59 108.00 
15.40 "8.00 

1.1B ..,.w 
1.12 :!I5.JlI 
9.45 ".30 

10Ale 45.50 
.ft .... $lUO 
11.33 ::".­
'2.SIl A.30 

:~.: 
12.10 
111.00 

5.21 9.55 
$.91 10.90 
'.01 12.40 
B.41 ::.:B., 
7.22 17." 
1.62 19.20 
'.02 21.30 
1.62 25.40 
...2 "' ..

10.42 34.50 
11.22 39.10 
12.02 45.00 
12.62 

:.~13.12 

3.61 
<n 
4.80 
5.'" 
6.05 

2.65 1.18 
2.15 1.36 
3.05 '.54 
328 1.13 
3.46 1." 

1.84 0.48 
1.99 0.55 14"
2.13 0.63 
221 0.10 
2.41 0.79 1.90 0.48 

16.36 u.w 

6.n 
7.45 
8.18 
9.82 

"" 

'.66 2.16 
3.11 2.31 
4.07 2.63 
4.48 3.'5 
4.88 3.64 

2.55 0.17 2.10 0.53 
2.8B 0.86 2.21 0.59 
2.84 1.06 2.33 0.65 

~~~ U1 
~: 

0.78 
,<ft 0 •• 

16" 

2.11 0.45 
22S 0.52 
2.46 0.60 
264 0.69 
2.11 O.n 
"6 0." 

la­

2.41 0.52 '2!1" 

14.42 12.10 
15.22 A.IO 
16.02 11.10 
11.83 et... ,. 101100 

24" 

u,., ft 

3.40 0.84 
3.11 0.711 
4.54 1.00 

:~ 1."5 
~ 

13.40 
15.40 
17.50 

~~.~ 

529 4.30 
5.70 .... 
6.10 5.69 
6.51 6.2lI 
1.'2 1.15 

3.69 1.7" 3.03 1.06 
3.91 1.99 3.2li 1.22 
'28 2.21 3.49 1.39 

~54 ~.:: ~.~ :.: 
29.90 
45.10 
6320 
84.00 

,OBOO 

1.13 8.57 
10.18 '''.$0
1221 20.40 
1425 21.20 
'628 34.10 

5ET 3.16 4.66 2.31 
1.09 5.88 '.02 3.58 
1.51 8.23 6.... 5.02 
9.83 .~ 1.16 :.~1135 ." 

3.51 1.11 
4.39 l.n 
'21 2.48 
6." 3.31 
11>2 .22 

2.15 0.63 
3.43 0' ­
".12 1.3....., 1.711 
5.49 '29 
6.18 2.15 
B.1I6 3.48 
124 4.15 
9.61 6.41 

10.98 125 
12.35 10.30 
13.13 12.20 
16.48 17.10 
.9.22 23.60 
20.80 "'.70 

:l.3O 0.55 

~.~ 
0.11 
1.04 

1B.31 43.20 
20.35 52.30 
24.42 n.10 
2B.50 A.OO 
32.51 175.00 

'2.16 17.-40 10.48 10.60 
14.11 21.30 11.63 12.90 
17.02 211.10 13.97 1820 

~.~~ :: ::: ~~ 
25.53 82.10 20.95 31.30 
21.31 n.00 23.30 46.70 
3<.00 101.00 21.95 66.00 

~: ~.~ 
37.25 112.00 

I 

1." 522 
1.11 B.40 

10.52 I.A 
12.21 11.90 

"" 1520 
'5.19 19.00 
11.57 23.40 
21.08 32.70 

~::~ ~.~ 

.... :::'.51 
B.Bl 2.00 

~.~ 3.7" 
'.11 

9.l12 •.w 
11.02 122 
1322 lQ..20 

15."2 13.5ll 
18.52 15.30 

,." 2.20 
1.$6 2.l12 
9.07 3.86 

'O.SIl :.:,,,... 
21.10 55.40 
31.60 69.20 
35.10 84.10 
31.64 100.00 

21.86 30.20 
24.10 31.10 
21.45 45.10 
30.20 54.00 
32.95 13.10 
34.30 69.00 
41.20 86.20 
48.10 1211.00 

11.12 11.40 
18.13 21.10 
22.03 26.40 

~~ 
11.20 
36." 

12.'0 1.11 
lUO 1.45 
".12 10.30 

::~ 12.20 

''''27.54 ....w 
:13.04 55.5ll 
31.55 14.21) 

".10 95.30 
49.10 118.00 

11.90 1•.40 
22." 21.10 
26." 2B.1O 
30.25 31.00 
34.00 45.10 
31.10 56.00 
41 •.:J 16... 
45.30 71.20 

Reprint courtesy of Crane Co. 
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Flange Dimensions and End Details 
Alillanged CIa-Val valves are furnished faced and drilled unless otherwise specified. The dimensions and drilling of end flanges 
conform to standards of the American National Standards Institute. The ANSI tables are given here for your convenience. When I (!j' 
ANSI standards call for 1116" raised face, this face is induded in the dimensions for the thickness of flange. All dimensions are 
given in inches.CiA-VAr 

Ductile Iron Valves· Class 150 and 300 (ANSI 816.42 - 1987) 

Nominal 
Pipe Size 

Diameter of 
Flanoe 

Thickness 
of Flange 

Diameter of 
Raised Face 

Diameter of 
Bolt Circle 

Pressure Class 150 300 
5.00 6.12 
600 6.50 
7.00 7.50 
7.50 6.25 
9.00 10.00 

11.00 12.50 
13.50 15.00 

150 300 
.56 .81 
.62 .88 
.68 1.00 
.75 1.12 
.94 1.25 

1.00 1.44 
1.12 1.62 

150 300 
2.88 2.88 
3.62 362 
4.12 4.12 
5.00 5.00 
6.19 6.19 
8.50 8.50 

10.62 10.62 

150 300 
3.88 4.50 
4.75 5.00 
5.50 5.88 
6.00 6.62 
7.50 7.66 
9.50 10.62 

11.75 13.00 

1.5 
2 
2.5 
3 
4 
6 
8 

10 16.00 17.50 1.19 1.88 12.75 12.75 14.25 15.25 

12 19.00 20.50 
21.00 23.00 
23.50 25.50 
27.50 30.50 
32.00 36.00 

1.25 2.00 
1.38 2.12 
1.44 2.25 
1.69 2.50 
1.88 2.75 

15.00 15.00 
16.25 16.25 
18.50 18.50 
23.00 23.00 
27.25 27.25 

17.00 17.75 
18.75 20.25 
21.25 22.50 
25.00 27.00 
29.50 32.00 

14 
16 
20 
24 

Number 
of Bolts 

150 300 
4 4 
4 8 
4 8 
4 8 
8 6 
8 12 
8 12 

12 16 
12 16 
12 20 
16 20 
20 24 
20 24 

Cast Iron Valves· Class 125 and 250 (ANSI 816.1 - 1989) 

Nominal 
Pipe Size 

Diameter of 
Flange 

Thickness 
of Flange 

Diameter of 
Raised Face 

Diameter of 
Bolt Circle 

Number 
of Bolts 

Diameter 
of Bolts 

Diam_of 
Bolt Holes 

Pressure Class 125 250 
5.00 6.12 
6.00 6.50 
7.00 7.50 
7.50 8.25 
9.00 10.00 

11.00 12.50 
13.50 15.00 
16.00 17.50 
19.00 20.50 
21.00 23.00 
23.50 25.50 
27.50 30.50 
32.00 36.00 

125 250 
.56 .81 
.62 .88 
.69 1.00 
.75 1.12 
.94 1.25 

1.00 1.44 
1.12 1.62 
1.19 1.88 
1.25 2.00 
1.38 2.12 
1.44 2.25 
1.69 2.50 
1.88 2.75 

125 250 
3.56 
4.19 
4.94 

- 5.69 
- 6.94 

9.69 
- 11.94 
- 14.06 
- 16.44 
- 18.94 

21.06 
25.56 
30.31 

125 250 
3.88 4.50 
4.75 5.00 
5.50 5.88 
6.00 6.62 
7.50 7.88 
9.50 10.62 

11.75 13.00 
14.25 15.25 
17.00 17.75 
18.75 20.25 
21.25 22.50 
25.00 27.00 
29.50 32.00 

125 250 
4 4 
4 8 
4 8 
4 8 
8 8 
8 12 
8 12 

12 16 
12 16 
12 20 
16 20 
20 24 
20 24 

125 250 
.50 .75 
.63 .63 
.63 .75 
.63 .75 
.63 .75 
.75 .75 
.75 .88 
.88 1.00 
.68 1.12 

1.00 1.12 
1.00 1.25 
1.12 1.25 
1.25 1.50 

125 250 
.62 .66 
.75 .75 
.75 .68 
.75 .66 
.75 .68 
.88 .68 
.66 1.00 

1.00 1.12 
1.00 1.25 
1.12 1.25 . 
1.12 1.38 
1.25 1.38 
1.38 1.62 

1.5 
2 
2.5 
3 
4 
6 
8 

10 
12 
14 
16 
20 
24 

8ronze Valves· Class 150 and 300 (ANSI 16.24 - 1979) 

Nominal 
Pipe Size 

Diameter of 
Flanoe 

Thickness 
of Flanoe 

Diameter of 
Raised Face 

Diameter of 
Boh Circle 

Number 
of Bolts 

Diameter 
of Bolts 

Diameter of 
BohHoies 

Pressure Class 150 300 
5.00 6.12 
6.00 6.50 
7.00 7.50 
7.50 8.25 

150 300 
.44 .69 
.50 .75 
.56 .81 
.62 .91 

150 300 

- -
- -
- -

150 300 
3.88 4.50 
4.75 5.00 
5.50 5.88 
6.00 6.62 

150 300 
4 4 
4 8 
4 8 
4 8 

150 300 
.50 .75 
.63 .63 
.63 .75 
.63 .75 

150 300 
.62 .88 
.75 .75 
.75 .66 
.75 .66 

1.5 
2 
2.5 
3 
4 9.00 10.00 

11.00 12.50 
13.50 15.00 
16.00 -
19.00 -

.69 1.06 

.61 1.19 

.94 1.38 
1.00 
1.06 -

- -
- -
- -

7.50 7.88 
9.50 10.62 
11.75 13.00 
14.25 
17.00 -

8 8 
8 12 
8 12 

12 
12 -

.63 .75 

.75 .75 

.75 .66 

.88 

.66 -

.75 .66 

.68 .66 

.68 1.00 
1.00 
1.00 -

6 
8 

10 
12 

Cast Steel Valves' Class 150 and 300 (ANSI 16.5 - 1988) 

Diameter Diameter of 
Bolt Holesof Bolts 

150 300150 300 
.62 .88.50 .75 
.75 .75.63 .63 

.63 .75 .75 .88 
.75 .8863 .75 

.63 .75 .75 .88 

.75 .75 .88 .66 
.88 1.00.75 .88 

1.00 1.12.88 1.00 
.88 1.12 1.00 1.25 

1.00 1.12 1.12 1.25 
1.00 1.25 1.12 1.38 
1.13 1.25 1.25 1.38 
1.25 1.50 1.38 1.62 

Nominal 
Pipe Size 

Diamelerof 
Flange 

Thickness 
of Flange 

Diameter of 
Raised Face 

Diameter of 
Bolt Circle 

Number 
of Bolts 

Diameter 
of Bolts 

Diameter of 
Bah Ho\Q 

PresslA"8 Class 150 300 
5.00 6.12 
6.00 6.50 
7.00 7.50 
7.50 8.25 
9.00 10.00 

11.00 12.50 
13.50 15.00 
16.00 17.50 
19.00 20.50 
21.00 23.00 
23.50 25.50 

150 300 
.56 .81 
.62 - .68 
.69 - 1.00 
.75 1.12 
.94 1.25 

1.00 1.44 
1.12 - 1.62 
1.19 - 1.88 
1.25 - 2.00 
1.38 - 2.12 
1.44 - 2.25 
1.69 - 2.50 
1.68 2.75 

150 300 
2.88 2.88 
3.63 3.63 
4.13 4.13 
5.00 5.00 
6.19 6.19 
8.50 8.50 

10.63 10.63 
12.75 12.75 
15.00 15.00 
16.25 16.25 
18.50 18.50 
23.00 23.00 
27.25 27.25 

150 300 
3.88 4.50 
4.75 5.00 
5.50 5.88 
6.00 6.62 
7.50 7.88 
9.50 10.62 

11.75 13.00 
14.25 15.25 
17.00 17.75 
18.75 20.25 
21.25 22.50 
25.00 27.00 
29.50 32.00 

150 300 
4 4 
4 8 
4 8 
4 8 
8 8 
8 12 
8 12 

12 16 
12 16 
12 20 
16 20 
20 24 
20 24 

150 300 
.50 .75 
.63 .63 
.63 .75 
.63 .75 
.63 .75 
.75 .75 
.75 .88 
.88 1.00 
.68 1.12 
1.00 1.12 
1.00 1.25 
1.13 1.25 
1.25 1.50 

150 300 
.62 .66 
.75 .75 
.75 .66 
.75 .88 
.75 .86 
.88 .86 
.88 1.00 

1.00 1.12 
1.00 1.25 
1.12 1.25 
1.12 1.36 
1.25 1.36 
1.38 1.62 

1.5 
2 
2.5 
3 
4 
6 
8 
10 
12 
14 
16 
20 27.50 30.50 

32.00 36.0024 

E-ED (R-11J01) ·Cla-VaJ ........ ClIO be furnished in ahminum.
 



-MODEL­ X117C 

Valve Position Transmitter 

®
I ~ .... 
!', USTD 

......." . Wiring Diagram 

The signal from the position sensing mechanism is converted 
to a two-wire 4 to 20 mA current output. The voltage compli­
ance range is 12.5 to 40 VDC (12.5 is transmitter voltage con­
sumption). The required. but not supplied, maximum load 
resistance can be calculated using the following formula: 

Vsupply - 12.5 
RL Max. = .020 

Current Output 

Stem 

+ 

+	 12.5 to 
40VDC 

Hex Nut 

Meter 

Resistive Output (Optional)
 
A variable voltage signal using terminals A,B and C is available with the
 
resistive output option.
 

A 8 C 

• Accurately Monitors Valve Position 

• Weather-Sealed and Explosion-Proof 

• Used on 131 Electronic Control Valves 

• Easy Field Adjustments 

• Compact and Rugged Construction 

The Cia-Val Model X117C Valve Position Transmitter is an accu­
rate monitor of valve position. Through an industry standard 4­
20 mA output. the X117C delivers the level of accuracy required 
for computer-guided control valve systems (SCADA type). The 
electronic components are enclosed in a rugged, sealed alu­
minum housing. The assembly is mounted externally on the 
cover of the Cia-Val main valve. An extension of the valve stem 
projects outside of the cover at the center boss and is mechan­
ically linked to the electronic components. As the valve stem 
rises and lowers, the X117Cprovides an output signal in direct 
proportion to the valve's position. The X117C is available with 
optional switches for additional signal functions as Model 
X117CLS. 

Typical Installation 

The X117C Valve Position Transmitter can be used to transmit 
valve position to the optional 131 VC-1 Electronic Valve Controller. 

r - - -) To Remote Telemetryl
 
I SCADA System
 

Il3lVC" I 131VC·l 
Electronic
 
Valve Controller
 

Flow 

Xl17C Valve 
...Position Transmmer 

.tS:9 

o 

4-2OmA Signal Loop 

(!.i'
 
eLA-VAl 



Ulmen~i10n::;
1_ -7.50 Max.----, 

r
~50Ma,. •

'"--."'~~ '"B" NPTCover 

I 
8",10",12"&14" Sizes Only- L_[ ~'=------I', 

2.00 . 

nsn3/4 - 14 NPT r-~l.-.,~o-'7'"~ (Conduit NPTConnection) Valve 
"A" (Max) Cover 

"B" NPT 
Valve 

Cover Bearing Stem 
16",20" & 24" Sizes Only 

1 1/4" 6" Sizes Only 

Pilot System Dimensions (In Inches) 

VALVE SIZE lW&lY:." 2" 2Y," 3" 4" 6" 8" 10" 12" 14" 16" 20" (600) 24 "(6001 24" 

A (MAX.) 10.19 7.16 7.16 7.34 7.00 6.69 6.91 9.88 9.09 9.16 10.78 10.78 10.78 19.12 

B NPT .25 .50 .50 .50 .75 .75 1.00 1.00 1 .25 1.50 2.00 2.00 2.00 1.00 

ecifications 

s Valve Sizes	 Class I, Groups C and D ~ 14" thru 24"	 Class II, Groups E, F and G 

'-" 
Pressure Rating Output 

400 psi Max. Current: 4-20 mA 
Span: Adjustable from 150 to 900 of angular 

Temperature rotation 
_130 to 1850 F Null: 4mA position may be set at any angular 

position
Materials
 

Cast aluminum housing
 Optional
 
Steel bracket Resistive Output:
 
Brass adapter
 500 ohms ± 10% in center (free position) 
Stainless steel stem 975 ohms max. at 1050
 

Buna-N- synthetic rubber seals
 rotation clockwise (CW)
 
Other materials available
 25 ohms min. at 1050 rotation CCW 
as extra cost option 2 watts power at 700 C/105° F at full scale. 

Switches: 
Electrical 2 SPDT
 

Housing, weather sealed and explosion
 UUCSA rating
 
proof to NEMA Standards:
 15 amps,120, 240 or 480 VAC
 

1,3,4,7,9, and 13
 .5 amp 125 VDC
 
UL Listed:
 .25 amp 250 VDC
 

Class I, Groups C and D.
 
Class II, Groups E, F and G
 

CSA Certified:
 

When Ordering, 
Please Specify •
1. For New Valves - At time of 

order specify: 

"With X117C Installed". 

2.	 For Retrofitting Existing Valves 
specify: all nameplate data of 
valve to which X117C will be 
installed. 

3.	 Current or resistive output. 

4.	 Add LS to model number for 

optional limit switches, ie: 

X117CLS. 

5.	 When Vertically Installed. 

CLA-VAL 
PO Box 1325 Newport Beach CA 92659-0325 

Phone: 949-722-4800' Fax: 949-548-5441 
CLA-VAL CANADA, LTD. CLF.-V,A,L Si', 
4687 Christie Drive Chemin des Mesanges 1 
6eamsville, Ontario CH·1032 Romanelt 
Canada LOR 164 Lausanne, Switzerland 
Phone: 905·563-4963 Phone: 41·21-643-15-55 
Fax: 905-563-4040 Fax: 41-21·643-15·50':;tA-VA[ 
ClCOPYAaGHl' Q.A·VAl 2000 Pmted in USA 
Spdoco...... _10...."90 -...-e. www.cla-val.comE·X117C (R-stool 

Represented By: 

• 



Section 1-F
 

Float Switch 
(LS-111) 

BBL
ENVIRONMENTAL SERVICES, INC. 
r<o>medlal Management &. Conotruc:1Ion 

~."'!¥1iS'.MWIEI:Bilm1I'1a1ln za__.IIIil#.·""__"_- i= 



Dual Level 

jHeavy Duty Free-Floating Liquid Level Switches 

• Maximum Pressure: 28 psi 
• Maximum Temperature: 1400 F 
• Minimum Liquid Specific Gravity: .7 

The large float (645/64" Dia. x 63/32" Ht.) on these cable-suspended 
switches senses level changes in large tanks. They work well in slurries and 
viscous media. To empty a tank, use a NO (nonnally open) switch. To fill 
tank, use a NC (normally closed) switch. Float is black polypropylene, with 
16 ft. of PVC-covered 22/2 cable. Rated for 6 amps @ 250 VAC. 

---•• Single-level switches actuate at one level; great for triggering an 
alarm. 

Dual-level switches go on at one level and off at another. Help avoid 
excessive pump wear by setting actuation points at two levels. Actuation 
points are adjustable between 10" to SO" by moving the control weight 
(included). 

To Empty a Tank j To Fill a Tank 
(Normally Open) I (Normally Closed) 

Each I Each l 

147025K39 $83.60 147025K38 

Dual Level I47025K49 114.40 I47025K48 114.40 1 
--4•• C !Single Level $83.66 

47025K39 
(Same as 

47025K13) 

Heavy Duty liQuid-Level 
Float Switch Single 
Level, To Empty Tank, 6­
45/64" Dia, 16'cable 

$ 83.60 Each 



Section 1-G
 

Sump Pump w/Backflow Prevention 
Device (P-111) 

BBL

ENVIRONMENTAL SERVICES, INC.
 
Remedial Management II. Construction
 



Operating Instructions & Parts Manual	 4HU75, 4HU76, 4HU77 and 4HU78 

Please read and save these instructions. Read carefully before attempting to assemble, install, operate or maintain the product tksaibed. 
Protect yourself and others by observing all safety infonnation. Failure to comply with instJ'vctions could result in personal injury and/or 
property damage! Retain instrvctions for future reference. 

Dayton'·Submersible 
Effluent Pumps 
Description 
Dayton submersible effluent pumps are self-contained and are especially designed
 
to handle septic tank effluent. They will provide sufficient pressure to pump
 
material through small diameter pipe to gravity interceptors, treatment plants,
 
or remote leach fields. This pump is designed to pump effluent, nonexplosive and
 
noncorrosive liquids, and shall NOT be installed in locations classified as hazardous
 
in accordance with the United States National Electrical Code (NEC), ANSIINFPA 70.
 
Never install the pump in a trench, ditch, or hole with a dirt bottom; the legs will c ~,e, US
 
sink into the dirt and the suction will become plugged.
 

CSA 108 
UL 778 
LR16567 

Figure 1 

Specifications 
MOTOR NEMA L- single phase 

TEMPERATURE 104°F (40°C) Continuous 
NEMA B - three phase, torque curve,

IMPELLER Single Vane, enclosed 
oil-filled, squirrel cage induction,

SOLIDS HANDLlNG 3/4· (19mm) spherical 
standard - class B insulation 

~ PAINT Air dry enamel 
SINGLE PHASE Permanent Split Capacitor (PSC)

SEAL	 Single mechanical 
Includes overload protection in motor 

CABLE ENTRY 20 ft. (6m) cord, quick connect, cord 
THREE PHASE Dual voltage 240/480. *4HU78 Pre-wired 

wlplug on 120 & 240 volt, 1 phase, 
for 480 volts. Requires overload protection

custom molded for sealing and 
to be included in control panel

and strain relief
 
UPPER BEARING Single row, ball design
 

. oil lubrication, radial load
 

LOWER BEARING.......... Single row, ball design,
 

oil lubrication, radial & thrust load
 

Pump Material 

Models Volute	 Motor Seal Impeller Shaft Square Hardware Seal
 
Housing Plate Rings
 

4HU75 Cast Iron Cast Iron Cast Iron Polypropylene 416 SS Buna-N 300 Series SS Silicon Carbide/Buna-N 
4HU76 Cast Iron Cast Iron Cast Iron Polypropylene 416 SS Buna-N 300 Series SS Silicon CarbidelBuna-N 
4HU77 Cast Iron Cast Iron Cast Iron Polypropylene 416 SS Buna-N 300 Series SS Silicon Carbide/Buna-N 
4HU78 Cast Iron Cast Iron Cast Iron Polypropylene 416 SS Buna-N 300 Series SS Silicon CarbidelBuna-N 

Models Hp Volt Ph	 NEMA Full Locked Cord Cord Cord O.D Winding 
Start Load Rotor Size Type Inches (mm) Resistance 
Code Amps Amps Main -- Start 

4HU75 1/2 120 1 G 11.9 24.6 1413 SJTOW 0.375 (9.5) 1.26 -­ 8.4 
4HU76 1/2 240 1 E 5.1 10.2 1413 SOW 0.530 (13.5) 7.60-­ 9.6 
4HU77 1 240 1 F 8.3 21.8 14/3 SOW 0.530 (13.5) 2.70 -- 10.96 
4HU78 1 480* 3 J 2.8 9.1 14/4 SOW 0.570 (14.5) 5.9/23.59-­

~ 
(*) Voltage convertable, see page 10. Winding Resistance ± 5% Pump rated for operation at ± 10% voltage at motor. 

Printed in U.S.A. CRN013	 TMForm 555010 
09701 Dayton06/04
0604l110NCPVP 



Dayton Operating Instructions and Parts Manual 4HU75, 4HU76, 4HU77 and 4HU78 

Dayton™ Submersible Effluent Pumps
 

Performance 
Gal.lMin @ Total Head in Feet 

Models 

4HU75 
4HU76 
4HU77 
4HU78 

Hp 

1/2 

1/2 

1 

1 

Speed 
(Nominal) 
3450 RPM 

3450 
3450 
3450 

Disch. NPT 

2" (51mm) 

2"' (51mm) 

2" (51mm) 

2" (51mm) 

5 Ft 

79 
79 
87 
87 

10 Ft 

76 
76 
85 
85 

20 Ft 

66 
66 
80 
80 

40 Ft 

47 
47 
68 
68 

60 Ft 

25 
25 
52 
52 

80 Ft 

34 
34 

100 Ft 

12 

12 

Shut Off 

79 Ft 
79 

109 
109 

Dimensions 

Dayton 

C:y====~~~ 

''-'" F' 2' . ( )Igure - DimenSions mm 

t-- 12.16, -----<_ 
(309) 

1.575.97 
(40)r-(152) 

16.76 4.63 
(426) (118)

J 
(235) 

3.82 
( 7) 

For Repair and Service Call 1-866-632-9866 

2 

9.25 



Dayton Operating Instructions and Parts Manual 

Models 4HU75, 4HU76, 4HU77 and 4HU78
 

General Safety Information 
Please read this before installing or oper­
ating pump. this information is provided 
for SAFETY and to PREVENT EQUIPMENT 
PROBLEMS. To help recognize this infor­
mation, observe the following symbols: 

NOTE: Indicates special instructions 
which are important but not related to 
hazards. 

IMPORTANT: Indicates factors concerned 
with assembly, installation, operation, 
or maintenance which could result in 
damage to the machine or equipment if 
ignored. 

IA CAUTION I==~:':::will 
or can cause minor personal injury or 
property damage if ignored. 

IAWARNING IWarns about'-- hazards that can 
cause severe personal injury, death, 
or major property damage if ignored. 

'-" 
Warns about

A DANGER hazards that will 
cause serious personal injury, death, 
or major property damage if ignored. 

1.	 Most accidents can be avoided by 
using COMMON SENSE. 

IA	 CAUnON IDon~twearloose
'-- clothing that may-
become entangled in the impeller or 
other moving parts. 
Always wear appropriate safety 
gear, such as safety glasses, when 
working on the pump or piping. 

IA	 CAUTION IPumps build up 
_______ heat and pressure 
during operation. Allow time for 
pumps to cool before handling or 
servicing. 

2.	 Only qualified personnel should 
install, operate, and repair pump. 

A	 CAU·rlON IKeel? clear of'-- suctIon and 
discharge openings. Do not insert 
fingers in pump with power 

'-" connected. 

I

Do not pumpA DANGER hazardous 
materials (flammable, caustic-etc.) 
unless the pump is specifically 
designed and designated to handle 
them. 

3. Make sure lifting handles are 
securely fastened each time before 
lifting. 

4.	 Do not lift pump by the power cord. 
5.	 Do not exceed manufacturer's 

recommendation for maximum 
performance, as this could cause the 
motor to overheat. 

6.	 Secure the pump in its operating 
position so it can not tip over, fall, or 
slide. 

7.	 Keep hands and feet away from 
impeller when power is connected. 

SubmersibleA DANGER pumps are not 
approved for use in swimming 
pools, recreational water installa­
tions, decorative fountains, or any 
installation where human contact 
with the pumped fluid is common. 

8.	 Operation against a closed discharge 
valve will cause premature bearing 
and seal failure on any pump. 

A WARNING ITo red~ce risk of _______ electrIcal shoc/c,I
pump must be properly grounded in 
accordance with the United States 
National Electric Code (NEC), or the 
Canadian Electrical Code (CEC) and 
all applicable state, and local codes 
and ordinances. 

IAWARNING ITo red~ce risk of 
L...:----=----. electrIcal shoc/c, 
always disconnect the pump from 
the power source before handling 
or servicing. 

9.	 Any wiring of pumps should be 
performed by a qualified electrician. 

A CAUTION INever 0l?erate a
'-- pump WIth aI
power cord that has frayed or 
brittle insulation. 

10.	 Cable should be protected at all 
times to avoid punctures, cuts, 
bruises, and abrasions - inspect 
frequently. 

IA	 CAUTION INever handle 
L. connected power 
cords with wet hands. Never 
operate a 120 volt pump with a 
plug-in type power cord without a 
ground fault circuit interrupter. 

GFCI 
Outlet 

Grounding Blade 

tr 
t 

+ 
Power Cord 

(For 120 Volt) 

Figure 3 

11.	 Do not remove cord and strain 
relief. Do not connect conduit to 
pump. 

IAWARNING ITo red!'6ce risk of 
L....:-:-:--:---...."...,,-. electrIcal shoclc, 
all wiring and junction connections 
should be made per the United 
States National Electric Code (NEC), 
or the Canadian Electrical Code 
(CEC) and applicable state or prov­
ince and local codes. Requirements 
may vary depending on usage and 
location. See wiring diagrams in 
manual. 

Dayton Electric Mfg. Co. is not respon­
sible for losses, injury, or death resulting 
from a failure to observe these safety 
precautions, misuse or abuse of pumps 
or equipment. 

For Repair and Service Call 1-866-632-9866	 TM

Dayton 
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Dayton Operating Instructions and Parts Manual	 4HU75, 4HU76, 4HU77, and 4HU78 

Dayton™ Submersible Effluent Pumps
 

Unpacking 
Upon receiving the pump, it should be 
inspected for damage or shortages. 
If damage has occurred, file a claim 
immediately with the carrier that de­
livered the pump. If the manual is re­
moved from the packaging, do not lose 
or misplace. 

STORAGE 
Short Term - Pumps are manufactured 
for efficient performance following 
short inoperative periods in storage. 
For best results, pumps can be retained 
in storage, as factory assembled, in a 
dry atmosphere with constant temper­
atures for up to six (6) months. 

Long Term - For storage of six (6) 
months to twenty-four (24) months, 
the units should be stored in a tem­
perature controlled area, a roofed-over 
walled enclosure that provides protec­
~ion from the elements (rain, snow, 

'-'"	 wind-blown dust, etc.), and whose tem­
perature can be maintained between 
+40' F and +120' F. If extended high 
humidity is expected to be a problem, 
all exposed parts should be inspected 
before storage and all surfaces that 
have the paint scratched, damaged, or 
worn should be recoated with a water 
base, air dry enamel paint. All surfaces 
should then be sprayed with a rust-in­
hibiting oil. 

Pump should be stored in its original 
shipping container. On initial start up, 
rotate impeller by hand to assure seal 
and impeller rotate freely. 

If it is required that the pump be in­
stalled and tested before the long term 
storage begins, such installation will be 
allowed, provided: 

1.	 The pump is not installed under 
water for more than one (1) month. 

2.	 Immediately upon satisfactory 
completion of the test, the pump is 
removed, thoroughly dried, 
repacked in the original shipping 
container, and placed in a 

'--'" temperature controlled storage area. 

Installation 
SUBMERGENCE 
It is recommended that the pump be 
operated in the submerged condition 
and the sump liquid level should never 
be less than"A" dimension in Figure 4. 

Recommended 
Submergence _ 
Level 

Minimum 
Submergence 
Level 1­

"A" =10.00 
(254) 

___-----L_ 
Bottom of Feet 

Figure 4 

DISCHARGE 
Discharge piping should be as short 
as possible. Both a check valve and a 
shut-off valve are recommended for 
each pump being used. The check valve 
is used to prevent backflow into the 
sump. Excessive backflow can cause 
flooding and/or damage to the pump. 
The shut-off valve is used to stop sys­
tem flow during pump or check valve 
servicing. 

ELECTRICAL CONNECTIONS 
An acceptable motor control switch 
shall be provided at the time of 
installation. 

POWER AND CONTROL CABLE 
The cord assembly mounted to the 
pump must not be modified in any way 
except for shortening to a specific 
application. Any splice between the 
pump and the control panel must be 
made in accordance with all applicable 
electric codes. It is recommended that a 
junction box, if used, be mounted 
outside the sump or be of at least 
Nema 4 (EEMAC-4) construction if 
located within the wet well. 

Do not use the power or control cable 
to lift pump. NOTE: The white wire is 
NOT a neutral or ground lead, but a 
power carrying conductor. 

OVERLOAD PROTECTION 
Single Phase - The type of in-winding 
overload protector used is referred to 
as an inherent overheating protector 
and operates on the combined ef­
fect of temperature and current. This 
means that the overload protector will 
trip out and shut the pump off if the 
windings become too hot, or the load 
current passing through them becomes 
too high. It will then automatically re­
set and start the pump up after the 
motor cools to a safe temperature. In 
the event of an overload, the source 
of this condition should be determined 
and rectified immediately. 

I	 I Do not cycle or
A CAUTION runpumpifan 

overload condition occurs / 

If current through the temperature 
sensor exceeds the values listed, an 
intermediate control circuit relay must 
be used to reduce the current or the 
sensor will not work properly. 

Temperature Sensor Electrical 
Ratings 

Volts Continuous Inrush 
Amperes Amperes 

110-120 3.00 30.0 

200-240 1.50 15.0 

440-480 0.75 7.5 

WIRE SIZE 
Consult a qualified electrician for 
proper wire size. See table on page 1 
for electrical information. 

For Repair and Service Call 1-866-632-9866 
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Dayton Operating Instructions and Parts Manual 

Models 4HU75,4HU76, 4HU77 and 4HU78
 

Installation (Continued) 

Pre-operation 
CHECK VOLTAGE AND PHASE 
Before operating pump, check to make 
sure that the voltage and phase 
information stamped on the pump's 
identification plate matches the 
available power. 

CHECK PUMP ROTATION 
Before putting pump into service for 
the first time, the motor rotation must 
be checked. Improper motor rotation 
can result in poor pump performance 
and can damage the motor and/or 
pump. To check the rotation, suspend 
the pump freely, momentarily apply 
power and observe the "kickback". 
"Kickback" should always be in a coun­
ter-clockwise direction as viewed from 

......, the top of the pump ("kickback" is 
always opposite to impeller rotation). 
"Rotation" and "kickback" direction is 
noted on the pump motor housing. 

INCORRECT ROTATION 
Models 4HU75, 4HU76 & 4HU77 In 
the unlikely event that the rotation is 
incorrect for a single-phase pump, 
contact the Repair and Service, toll-free 
at 1-866-632-9866 

Model 4HU78 in the event that the 
rotation is incorrect for a three-phase 
installation, interchange any two 
power cable leads at the control box. 
DO NOT change leads in the cable 
housing in the motor. Recheck the 
"kickback" rotation again by momen­
tarily applying power. 

IDENTIFICATION PLATE 
Note the numbers from the pump's 
identification plate and record at the 
end of the manual for future reference. 

INSULATION TEST 
Before the pump is put into service, an 
insulation (megger) test should be per­
formed on it. The ohm values as well as 
the volts and amps should be recorded. 

PUMP-DOWN TEST 
After the pump has been properly 
wired and lowered into the basin, 
sump, or lift station, it is advisable to 
check the system by filling with liquid 
and allowing the pump to operate 
through it's pumping cycle. The time 
needed to empty the system, or pump­
down time, should be recorded. 

Maintenance 
As the motor is oil filled, no lubrication 
or other maintenance is required. A 
preventive maintenance program should 
include the following checks when the 
pump performance deteriorates: 

1.	 Inspect motor chamber for oil level 
and contamination and repair as 
stated in "Checking Oil". 

2.	 Inspect impeller and body for 
excessive build-up or clogging and 
repair as stated in "Impeller & 
Volute Service". 

3.	 Inspect motor and bearings and 
replace as stated in "Motor & 
Bearing Service". 

4.	 Inspect seal for wear or leakage 
and repair as stated in 
"Shaft Seal Service". 

Service and Repair 
Refer to Figure 17. 

Electrical power
A	 DANGER to the pump 

motor must be disconnected and 
locked out to prevent any danger­
ous electrical hazards or personnel 
danger before any service work is 
done to the pump. 

IA CAUTION IO~ratingpump 
bUIlds up heat 

and pressure. Allow time for pump 
to cool to room temperature before 
handling or servicing. 

IA	 CAU"nON IAlways .wear eye 
______--' protectIon when
 

working on pumps.
 

LUBRICATION 
Anytime the pump is removed from 
operation, the cooling oil in the motor 
housing (Ref. No. 19) should be checked 
visually for oil level and 
contamination. 

CHECKING OIL 
To check oil, set unit upright. Remove 
pipe plug (Ref. No. 20) from motor 
housing (Ref. No. 19). With a flashlight, 
visually inspect the oil in the motor 
housing (Ref. No. 19) to make sure it 
is clean and clear, light amber in color, 
and free from suspended particles. 

Milky white oil indicates the presence 
of water. Oil level should be just above 
the motor (Ref. No. 11) when pump is 
in vertical position. 

TESTING OIL 
1.	 Place pump on it's side, remove pipe 

plug (Ref. No. 20), from motor 
housing (Ref. No. 19) and drain oil 
into a clean, dry container. 

2.	 Check oil for contamination using 
an oil tester with a range to 30 
Kilovolts breakdown. 

3.	 If oil is found to be clean and 
uncontaminated (measure above 
15 KV. breakdown), refill the motor 
housing as stated in "Replacing Oil". 

4.	 If oil is found to be dirty or 
contaminated (or measures below 
15 KV. breakdown), the pump 
must be carefully inspected for 
leaks at the shaft seal (Ref. No.6), 
cable assembly (Ref. No. 26), and 
pipe plug (Ref. No. 20), before 
refilling with oil. To locate the leak, 
perform a pressure test as stated in 
"Pressure Test." After leak is 
repaired, refill with new oil as stated 
in "Replacing Oil". 

For Repair and Service Call 1-866-632-9866 Dayton 
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Dayton™ Submersible Effluent Pumps
 

Service and Repair 
(Continued) 

Pressure Gauge Ass~mbly ~::, .. 10 

Remove '. '".~,! psi Air 
----..e ! I 

Plug L~ ; I
 
i I I
 I 

L3 

Figure 5 

IA CAUTION IPressure builds 
_______. up extremely fast, 

~ increase pressure by "tapping" 
air nozzle. Too much pressure will 
damage seal. Do not exceed 10 psi. 

PRESSURE TEST
 
Pumps that have been disassem­

bled- If the pump has been disassem­

bled, the oil should be drained before
 
a pressure test, as stated in "Replacing
 
Oil".
 

Remove pipe plug (Ref. No. 20) from
 
motor housing (Ref. No. 19). Apply pipe
 
sealant to pressure gauge assembly and
 
tighten into hole (See Figure 5). Pres­

surize motor housing to 10 psi. Use a
 
soap solution around the sealed areas
 
and inspect joints for "air bubbles". If,
 
after five minutes, the pressure is still
 
holding constant, and no "bubbles"
 
are observed, slowly bleed the pres­

sure and remove the gauge assembly.
 
Replace oil as stated in "Replacing Oil."
 
If the pressure does not hold, then the
 
leak must be located and repaired.
 

Pumps that have NOT been disas­
sembled - The pressure test may be 
~one with the oil at its normal level. 

~\emove pipe plug (Ref. No. 20) from 
motor housing (Ref. No. 19). 

Apply pipe sealant to pressure gauge 
assembly and tighten into hole (See 
Figure 5). 

Pressurize motor housing to 10 psi. Use 
a soap solution around the sealed areas 
and inspect joints for" air bubbles". 
For sealed areas below the oil level, 
leaks will seep oil. If, after five minutes, 
the pressure is still holding constant, 
and no "bubbles"loil seepage is ob­
served, slowly bleed the pressure and 
remove the gauge assembly. Replace oil 
as stated in "Replacing Oil." If the pres­
sure does not hold, then the leak must 
be located and repaired. 

REPLACING OIL 
Drain all oil from motor housing (Ref. 
No. 19) and dispose of properly. Set 
unit upright and refill with new cool­
ing oil as per Table 1 (See parts list for 
amount). Fill to just above motor (Ref. 
No. 11) as an air space must remain 
in the top of the motor housing (Ref. 
No. 19) to compensate for oil expan­
sion. Apply pipe thread compound to 
threads of pipe plug (Ref. No. 20) then 
assemble to motor housing (Ref. No. 
19). 

IA CAUTION ID~ not o"..e"!iII
0,1. Overfilling of 

motor housing with oil can create 
excessive and dangerous hydrau­
lic pressure which can destroy the 
pump and create a hazard. Overfill­
Ing oil voids warranty. For single' 
phase units, oil level should be be­
low capacitor. 

Table 1 - Cooling Oil - Dielectric 

Supplier Grade 

BP Enerpar SE 100 
Conoco Pale Paraffin 22 
Mobil D.T.E. Oil Light 
G&GOil Circulating 22 
Texaco Diala -Oil-AX 
Woco Primium 100 

IMPELLER & VOLUTE SERVICE 
Disassembly and Inspection - To 
clean out volute (Ref. No.1) or replace 
impeller (Ref. No.5), or U-cup (Ref. No. 
3), disconnect power, remove capscrew 
(Ref. No. 18) and lockwasher (Ref. No. 
17). Vertically lift motor and seal plate 
assembly from volute (Ref. No.1) (See 
Figure 6). 

Figure 6 

Clean out body if necessary. Check U­
cup (Ref. No.3) for damage. If U-cup 
(Ref. No 3) needs replacement, cut the 
U-cup (Ref. No.3) from the volute (Ref. 
No.1) and clean surface of bore. Clean 
and examine impeller (Ref. No.5), for 
cracks or breakage and replace if re­
quired, inspect gasket (Ref. No.4) and 
replace if cut or damaged. If the impel­
ler (Ref. No.5) needs replacing, place 
a flat screwdriver in the slot of the end 
of the shaft to hold the shaft station­
ary while unscrewing the impeller (Ref. 
No.5). 

REASSEMBLY 
To install impeller (Ref. No.5), clean 
the threads with thread locking 
compound cleaner. Apply removable 
loctite® 609 or equivalent to shaft 
threads. Screw impeller (Ref. No.5) 
onto the shaft hand tight while using 
a screwdriver in the slot at the end 
of the shaft to hold it stationary. It is 
important that the spring of the shaft 
seal (Ref. No.6) seats in the hub of the 
impeller (Ref. No.5). 

For Repair and Service Call 1-866-632-9866 
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Dayton Operating Instructions and Parts Manual 

Models 4HU75. 4HU76. 4HU77 and 4HU78
 

Service and Repair 
(Continued) 

Rotate impeller to check for binding. 
Install U-cup (Ref. No.3) by first apply­
ing adhesive to bore of volute (Ref. No. 
1). Be sure not to get adhesive on inside 
diameter of U-cup (Ref. No.3). Position 
gasket (Ref. No.4) on volute flange and 
position impeller and motor housing on 
volute (Ref. No.1). 

IA CAUTION I When assembling 
------- volute (Ref. No. 
1) to rest of the pump be sure the 
inside lip of the U-cup (Ref. No.3) is 
not pushed out of place (See Figure 
7). 

Position lockwasher (Ref. No. 17) on 
cap screw (Ref. No. 18) and screw into 
volute (Ref. No.1). Torque to 100 in-Ibs. 
Check for free rotation of motor and 

'-" Impeller. 

IA CAUTION IHa.ndle seal parts
L- ....J wIth extreme 
care. DO NOT scratch or mar lapped 
surfaces. 

SHAFT SEAL SERVICE 
Disassembly and Inspection 
To expose shaft seal (Ref. No. G) for 
examination, disassemble volute (Ref. 
No.1) and impeller (Ref. No.5). If fur­
ther repair is required, remove retain­
ing ring (Ref. No. 6d), spring (Ref. No. 
Gc) and rotating member (Ref. No. Gb) 
from shaft (See Figures 8 & 9). 

Impeller 
I / U-Cup 

:--------~ /
 
Pump
 

Center Line
 
I
 
l----------­t-----------·· 
i 

Adhesive Volute 

......... figure7
 

Motor End 
(Inboard End) 

t 

Stationary (6a) 

Seal Q]l ....t.-.,~+---Rotating member (6b) 
Assembly 

Spring (6c) 

Figure 8 Pump End Retaining Ring (6d)
(Outboard End) . 

Examine all seal parts and especially 
contact faces. Inspect seal (Ref. No. G) 
for signs of wear such as uneven wear 
pattern on stationary members, chips 
and scratches on either seal face. DO 
NOT interchange seal components. 
replace the entire shaft seal (Ref. No. 
G). If replacing seal (Ref. No.6), remove 
stationary (Ref. No. 6a) by prying out 
with flat screwdriver. 

REASSEMBLY 
Seal - Clean and oil seal cavities in seal 
plate (Ref. No.2). Lightly oil (Do not 
use grease) outer surface of stationary 
member (Ref. No. Ga). Press stationary

Figure 9 member (Ref. No. Ga) firmly into seal 

/ 

Adhesive Volute 

' sea?u~'f1i 
--\1----'~~ 

Seal Plate 

Figure 10 

plate (Ref. No.2). using a seal pusher. 
NOTE: Nothing but the seal pusher is 
to come in contact with seal face (See 
Figure 10). 

Stationary member (Ga)
Impeller U-Cup Polished face out 

IMPROPER POSITION OF U-CUP PROPER POSITION OF U-CUP 

For Repair and Service Call 1-866-632-9866 Dayton 
TM 
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Dayton™ Submersible Effluent Pumps
 

Service and Repair
 
(Continued)
 

I A 0 IDo not hammer 
... CAUn N on the seal push­

er. It will damage the seal face. 

Make sure the stationary member is 
in straight. Slide a bullet over motor 
shaft. Lightly oil (Do not use grease) 
shaft, bullet, and inner surface of bel­
lows on rotating member (Ref. No. 6b) 
See Figure 11. 

Seal Pusher 

Stat;ona", (6a) ! 
.-----:--n~ I _,_~ 

.it
 Rotating 
member (6b) 

--- Figure 11 

With lapped surface of rotating mem­
ber (Ref. No. 6b) facing inward to­
ward stationary member (Ref. No. 6a), 
slide rotating member (Ref. No. 6b) 
over bullet and onto shaft, using seal 
pusher; until lapped faces of (Ref. No. 
6a) and (Ref. No. 6b) are together (See 
Figure 8). 

It is extremely important to keep seal 
faces clean during assembly. Dirt par­
ticles lodged between these faces will 
cause the seal to leak. Place spring 
(Ref. No. 6c) over shaft and in place on 
rotating member (Ref. No. 6b), making 
sure it is seated on retainer and not 
cocked or resting on bellows tail. Slide 
retaining ring (Ref. No. 6d) over shaft 
and let rest on spring (Ref. No. 6c). As­
semble impeller (Ref. No.5) and volute 
(Ref. No.1), replace oil. 

21 

Figure 12 

MOTOR AND BEARING SERVICE 
Disassembly and Inspection 
To examine or replace the motor (Ref. 
No. 11), capacitor (Ref. No. 16) on sin­
gle phase units 4HU75, 4HU76 & 4HU77 
only, and bearing (Ref. No.9), drain oil 
from motor, disassemble volute (Ref. 
No.1), impeller (Ref. No.5) and shaft 
seal (Ref. No.6). 

Position unit upright, using blocks to 
avoid resting unit on shaft. Unscrew 
cable hex bolts (Ref. No. 21) and re­
move compression flange (Ref. No. 26a) 
and power cord (Ref. No. 26). Remove 
retaining ring (Ref. No. 25) with a flat 
head screwdriver. Pull the terminal 
block (Ref. No. 23) out of the housing 
(Ref. No. 19) using a T-bolt or a pair of 
pliers and a .25-20 screw in the threads 
of the terminal block (Ref. No. 23). Be 
sure to leave slack on the motor leads 
connected underneath. 

Use needle nose pliers to pull each fe­
male connector off of the pins on the 
underside of the terminal block (Ref. 
No. 23), See Figure 12. The unit voltage 
should be noted. Remove socket head 
cap screws (Ref. No.7). Vertically lift 
the motor housing (Ref. No. 19) from 
seal plate (Ref. No.2) by lifting handle 
(Ref. No. 22). 

Inspect square ring (Ref. No.8) for dam­
age or cuts. Remove the motor bolts 
and lift motor stator (Ref. No. 11a) 
from seal plate (Ref. No.2). Disconnect 
capacitor leads from capacitor (Ref. No. 
16) on single phase units 4HU75, 4HU76 
& 4HU77 only. Examine bearing (Ref. 
No.9) and replace if required. If replace­
ment is required, remove bearing (Ref. 
No.9) from motor shaft using a wheel 
puller or arbor press, (See Figure 13). 

Figure 13 

IA CAUnON IRisk of e/eetri~ 
'-- . shock. Use an in­

sulated screwdriver when ground­
ing capacitor. 

For Repair and Service Call 1-866-632-9866 
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Models 4HU75, 4HU76, 4HU77 and 4HU78
 

Service and Repair
 
(Continued)
 

Check motor capacitor (Ref. No.16) on 
single phase units, 4HU75, 4HU76 & 
4HUn only, with an Ohm meter by first 
grounding the capacitor by placing a 
screwdriver across both terminals and 
then removing screwdriver. Connect 
Ohm meter (set on high scale) to ter­
minals. If needle moves to infinity (00) 
then drifts back, the capacitor is good. If 
needle does not move or moves to infin­
ity (00) and does not drift back, replace 
capacitor (Ref. No. 16). Inspect motor 
winding for shorts and check resistance 
values. Check rotor for wear. If rotor or 
the stator windings are defective, the 
complete motor must be replaced. 

r All parts must be!ACAUTION clean before reas­
~ sembly. 

REASSEMBLY 
Bearings- When replacing bearing Ref. 
No.9), be careful not to damage the 
rotor or shaft threads. Clean the shaft 
thoroughly. Press bearing (Ref. No.9) 
on the motor shaft, position squarely 
onto the shaft applying force to the in­
ner race of the bearing only, until bear­
ing (Ref. No.9) seats against the retain­
ing ring (Ref. No. 10). 

Motor- Slide lower bearing (Ref. No.9) 
and motor shaft squarely into the seal 
plate (Ref. No.2) until bearing (Ref. 
No.9) seats on the bottom. Place sta­
tor (Ref. 11 a) over rotor (Ref. No. 11 b), 
lining up motor bolts with holes in 
seal plate (Ref. No.2). Position capaci­
tor (Ref. No. 16) on single phase units, 
4HU75, 4HU76 & 4HUn only, so that 
it will lay on the opposite side of the 
cable entry bosses of the motor hous­
ing (Ref. No. 19). Reconnect capacitor 
leads. Torque motor tie bolts to 17 in­
Ibs. Set square ring (Ref. No.8) in grove 
on seal plate (Ref. No.2). 

'-" 

Power Cable (26) 

Capscrew (21) 

Lockwasher (17) 

Compression Flange (26a) 

Retaining Ring (25) 

O-ring (24) 

Terminal Block (23) 

Figure 14 

WIRING CONNECTIONS 
Check power cable (Ref. No. 26) for 
cracks or damage and replace if required 
(See Figure 14). 

Make internal wiring connections which 
are independent of the terminal block 
(Ref. No. 23) as shown, using connectors 
(Ref. No. 27 & 28) and wire assemblies 
(Ref. No. 14) as required. DO NOT use 
wire nuts. Slip motor leads and ground 
wire through fiberglass sleeve (Ref. No. 
12). Lower motor housing (Ref. No. 19) 
down onto seal plate (Ref. No.2) while 
aligning holes and stringing motor leads 
through the cable entry bore(s). (Slip­
ping cords inside a 1 ft. length of S' 
conduit makes this easier). Place socket 
head cap screws (Ref. No.7) through 
seal plate (Ref. No.2) into motor hous­
ing (Ref. No. 19) and torque to 60 in-Ibs. 

Reconnect motor leads to the underside 
of the terminal block (Ref. No. 23), as 
shown in Figure 16. Note that the pins 
are numbered underneath the termi­
nal block. Place o-ring (Ref. No 24) into 
groove in terminal block and lubricate 
with dielectric oil. Press the terminal 
block (Ref. No. 23) into the housing so 
it seats completely below the retaining 
ring groove. Place retaining ring (Ref. 
No. 25) into groove in cable entry bore 
of motor housing (Ref. No. 19). 

~ 

CABLE ASSEMBLY 
Refill the cooling oil (if it has been 
drained). Make wire connections. Insert 
female end of cable plug into housing 
bore aligning timing mark with hole in 
terminal block (Ref. No. 23) (See Figure 
15). Compress cable plug with compres­
sion flange (Ref. No. 26a) by tightening 
hex bolts (Ref. No. 21) into the housing 
(Ref. No. 19). Torque to 132 in-Ibs. 

= 

0 
0 

~ Compression 
flange 

, Locator on cable 
"- MUST align with 

the detent on 

C0"- / terminal block for 
lfD'\ -" proper assembly 

o 000'" 
[, \~Y /
\~ 

Figure 15 

For Repair and Service Call 1-866-632-9866 Dayton 
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Service and Repair 
(Continued) 

Single Phase. 120/240 VOLT AC 
(PSC) 

Models 4HU75. 4HU76 & 4HU77 

Green (Ground) Green 

Black 1 

White 2 

Flag connector Capacitor 

Flag connector Capacitor 

Z 
a:: 
l:l 

Three Phase. 480 VOLT AC 

Model4HU78 

Green (Ground) Green 

T1 1 

T2 2 

13 3 

T4 & T7 Together 

T5 & T8 Together 

T6 & T9 Together 

Figure 16 

Three Phase. 240 VOLT AC 

Green (Ground) Green 

T1&T7 

T2 & T8 2 

13 & T9 3 

T4, T5 & T6 Together 

Field Conversion
 
Three Phase 480 to 200/240 Volts AC
 

Models 4HU78
 

Model NEMA Full Locked 
Start Load Rotor 
Code Amps Amps 

4HU78 J 5.915.6 19.9/18.4 

For Repair and Service Call 1-866-632-9866 
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Troubleshooting Chart 
IA CAU1'ION IAlways disconnect the pump from the electrical power source before handling, If the system 

fails to operate properly, carefully read instructions and perform maintenance recommenda­
tions, If operating problems persist, the following chart may be of assistance in identifying and correcting them. 

NOTE: Not all problems and corrections will apply to each pump model. 

Symptom Possible Cause (s)	 Corrective Action 

Pump will not run 1.	 Poor electrical connection, blown fuse, 1. Check all electrical connections for security. Have 
tripped breaker, or other interruption of electrician measure current in motor leads. If 
power; improper power supply current is within ~ 20% of locked rotor Amps, 

impeller is probably locked. If current is 0, 
overload may be tripped. Remove power, allow 
pump to cool, then recheck current 

2. Motor or switch inoperative 2.	 Go to manual operation of pump 
3.	 Float movement restricted 3. Reposition pump or clean basin as required to 

provide adequate clearance for float 
4. Switch will not activate pump or is 4.	 Disconnect level control. Set ohmmeter for a low 

defective	 range, such as 100 ohms full scale and connect to 
level control leads. Actuate level control 
manually and check to see that ohmmeter shows 
zero ohms for closed switch and full scale for 
open switch (Float Switch) 

5.	 Defective motor 5. Check winding insulation (Megger Test) and 
winding resistance. If check is outside of range, 
dry and recheck. If still defective, replace per 
service instructions 

6.	 Insufficient liquid level 6. Make sure liquid level is at least equal to 
suggested turn-on point 

Pump will not turn off 1. Float movement restricted 1. Reposition pump or clean basin as required to 
provide adequate clearance for float 

2. Switch will not activate pump or is 2. Disconnect level control. Set ohmmeter for a low 
defective range, such as 100 ohms full scale and connect to 

level control leads. Actuate level control 
manually and check to see that ohmmeter shows 
zero ohms for closed switch and full scale for 
open switch (Float Switch) 

3. Excessive inflow or pump not properly 3. Recheck all sizing calculations to determine 
sized for application proper pump size 

4. Pump may be airlocked 4. Loosen union slightly to allow trapped air to 
escape. Verify that turn-off level of switch is set 
so that impeller cavity is always flooded. Clean 
vent hole 

Pump hums but doesn't 1. Incorrect voltage 1. Check all electrical connections for security. Have 
run electrician measure current in motor leads. If 

current is within ~ 20% of locked rotor Amps, 
impeller is probably locked. If current is 0, 
overload may be tripped. Remove power, allow 
pump to cool, then recheck current 

2. Impeller jammed or loose on shaft, 2. Check impeller for freedom of operation, 
worn, or damaged, impeller cavity or security, and condition. Clean impeller cavity and 
inlet plugged inlet of any obstruction 

Pump cycles too frequently 1.	 Check valve stuck closed or installed 1. Remove and examine check valve for proper 
or runs periodically when	 backwards installation and freedom of operation 
fixtures are not in use 2.	 Fixtures are leaking 2. Repair fixtures as required to eliminate leakage 

3. Ground water entering basin 3.	 Check for leaks around basin inlet and outlets 

For Repair and Service Call 1-866-632-9866 Dayton 
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Dayton Operating Instructions and Parts Manual	 4HU75, 4HU76, 4HU77 and 4HU78 

Dayton™ Submersible Effluent Pumps
 

Troubleshooting Chart (Continued) 

Symptom Possible Cause (s)	 Corrective Action 

Pump delivers insufficient 1. Incorrect voltage 1.	 Check all electrical connections for security. Have 
capacity	 electrician measure current in motor leads. If 

current is within ±20% of locked rotor Amps, 
impeller is probably locked. If current is 0, 
overload may be tripped. Remove power, allow 
pump to cool, then recheck current 

2. Excessive inflow or pump not properly sized for 2. Recheck all sizing calculations to determine 
application proper pump size 

3.	 Discharge restricted 3. Check discharge line for restrictions, including 
ice. If line passes through or into cold areas 

4.	 Check valve stuck closed or installed backwards 4. Remove and examine check valve for proper 
installation and freedom of operation 

5. Shut-off valve closed 5.	 Open valve 
6. Impeller jammed or loose on shaft, worn or 6.	 Check impeller for freedom of operation, 

damaged, impeller cavity or inlet plugged security, and condition. Clean impeller cavity and 
inlet of any obstruction 

7.	 Pump may be airlocked 7. Loosen union slightly to allow trapped air to 
escape. Verify that turn-off level of switch is 
set so that impeller cavity is always flooded. 
Clean vent hole 

8.	 Pump running backwards 8. Check rotation. If power supply is three phase. 
reverse any two of three power supply leads to 
ensure proper impeller rotation 

Pump shuts off and turns 1. Incorrect voltage 1.	 Check all electrical connections for security. Have 
~ on independent of switch electrician measure current in motor leads. If 

(trips thermal overload current is within ±20% of locked rotor Amps, 
protector) impeller is probably locked. If current is 0, 

overload may be tripped. Remove power, allow 
pump to cool, then recheck current IA CAUTION I':ai 2. Excessive inflow or pump not properly sized for 2. Recheck all sizing calculations to determine 

start unexpectedly. Dis- application proper pump size 
connect power supply 3. Impeller jammed, loose on shaft, worn or 3. Check impeller for freedom of operation. 

damaged; impeller cavity or inlet plugged security, and condition. Clean impeller cavity and 
NOTE: Some pumps do not inlet of any obstruction 
have thermal load protec- 4. Excessive water temperature (internal protection 4. Check pump temperature limits & fluid 
tion on the motor Check only) temperature 
pump specifications to 
determine 

Pump operates noisily or 1. Worn bearings, motor shaft bent 1.	 Check winding insulation (Megger Test) and 
vibrates excessively	 winding resistance. If check is outside of range, 

dry and recheck. If still defective, replace per 
service instructions 

2.	 Debris in impeller cavity or broken impeller 2. Check impeller for freedom of operation, 
security, and condition. Clean impeller cavity 
and inlet of any obstruction 

3.	 Pump running backwards 3. Check rotation. If power supply is three phase, 
reverse any two of three power supply leads to 
ensure proper impeller rotation 

4.	 Piping attachments to building structure too 4. Replace portion of discharge pipe with flexible 
rigid or too loose connector 

For Repair and Service Call 1-866-632-9866 
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Dayton Operating Instructions and Parts Manual 4HU75, 4HU76, 4HU77 and 4HU78 

Notes
 

For Repair and Service Call 1-866-632-9866 TM

Dayton 
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Dayton Operating Instructions and Parts Manual 4HU75, 4HU76, 4HU77 and 4HU78 

For Repair Parts, ca//1-BOO-323-0620
 
'-" 24 hours a day - 365 days a year Address parts correspondence to: 

Please provide the following information: Grainger Parts 
-Model number P.O. Box 3074 
-Serial number (if any) 1657 Shermer Road 
-Part description and number as shown in parts list Northbrook, IL 60065-3074 U.S.A. 

... 11 
26 -

- 17 
26a 

25 

23 

10-
24 9 

8 
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20 

... 7 
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17 ~ 5-
... 4 

_ 3 

14 :;~ 
13----, 

"-" figure 17 - Repair Parts Illustration 

For Repair and Service Call 1-866-632-9866 
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Oayton Operating Instructions and Parts Manual	 4HU75, 4HU76, 4HU77 and 4HU78 

Repair Parts List
 

Ref.	 Part Number For Pump Models 

No. Description 4HU75 4HU76 4HU77 4HU78 Qty. 

1 Volute 103763 103763 103763 103763 1 

2 5eal plate 084532 084532 084532 084532 1 

3 U-cup 066908 066908 066908 066908 1 

4 • Gasket 027344 027344 027344 027344 1 

5 Impeller 103512TE 103512TE 103512 103512 1 

6 • 5haft seal 5050B 00508050 00508050 00508050 00508050 1 

7 1/4-20 x 1%" Lg 55 5k Hd Capscrew 084948 084948 084948 084948 2 

8 Square ring 027269 027269 027269 027269 1 

9 Bearing 017414 017414 017414 017414 1 

10 Retaining ring 085326 085326 085326 085326 1 

11 Motor 068926B5 068927B5 068928B5 071355B5 1 
6 Cooling oil 029034 029034 029034 029034 900z 

12 Sleeve 625-02117 625-02117 625-02117 625-02117 1 

13 #8-32 x 3/8" Lg 55 Capscrew 016660 016660 016660 016660 1 

14 Ground wire 105111 105111 105111 105111 1 

'-'"	 15 Capacitor bracket 039858 039858 039858 1 

16 Capacitor 070965 070965 070965 1 

17 5/16 55 Lockwasher 026322 026322 026322 026322 8 

18 5/16-18 x 1%" Lg 55 Capscrew 1-135-1 1-135-1 1-135-1 1-135-1 4 

19 Motor housing 105196 105196 105196 105196 1 

20 3/8" NPT Pipe Plug 014270 014270 014270 014270 1 

21 5/16-18 x 1" Lg 55 Capscrew 1-156-1 1-156-1 1-156-1 1-156-1 4 

22 Handle 103503 103503 103503 103503 1 

23 Terminal block 103584 103584 103584 103583 1 

24 O-ring 2-31051-224 2-31051-224 2-31051-224 2-31051-224 1 
25 Retaining ring 105197 105197 105197 105197 1 

26 20 Ft (6 m) Power cable assy. 103756XA 110949XA 110949XA 103742XA 1 

26a t Compression flange 103582 103582 103582 103582 1 

27 * Terminal connector (see page 10) 625-00163 3 

28 * Terminal connector (see page 10) 105150 1 

•	 Seal repair kit 10727650 10727650 10727650 10727650 
(t)	 Included with item #26 

Seal tool kit 107271 107271 107271 107271 

Pressure gage kit 085343 085343 085343 085343 

(6) See Table 1 for replacement oil
 

(*) Not shown
'-" 
Not available 

29 * Rece tacle (see a e 10) 111951 3 

For Repair and Service Call 1-866-632-9866	 1M

Dayton 
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Dayton Operating Instructions and Parts Manual	 4HU75. 4HU76. 4HU77. and 4HU78 

Dayton™ Submersible Effluent Pumps
 

For Repair and Service, ca//1-866-632-9866 

LIMITED WARRANTY 
DAYTON ONE YEAR LIMITED WARRANTY. Dayton™ Submersible Effluent Pumps, Models covered in this manual, are 
warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under 
normal use for one year after date of purchase. Any part which is determined to be defective in material or workmanship 
and returned to an authorized service location, as Dayton designates, shipping costs prepaid, will be, as the exclusive remedy, 
repaired or replaced at Dayton's option. For limited warranty claim procedures, see PROMPT DISPOSITION below. This limited 
warranty gives purchasers specific legal rights which vary from jurisdiction to jurisdiction. 

LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton's liability for consequential and incidental 
damages is expressly disclaimed. Dayton's liability in all events is limited to and shall not exceed the purchase price paid. 

WARRANTY DISCLAIMER. Dayton has made a diligent effort to provide information and illustrate the products in this lit­
erature accurately, however, such information and illustrations are for the sole purpose of identification, and do not express 
or imply a warranty that the products are MERCHANTABLE, or FIT FOR A PARTICULAR PURPOSE, or that the products will 
necessarily conform to the illustrations or descriptions. 

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in the "LIMITED 
WARRANTY" above is made or authorized by Dayton. 

~	 PRODUCT SUITABILITY. Many jurisdictions have codes and regulations governing sales, construction, installation, and/or 
use of products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that 
its products comply with such codes, it cannot guarantee compliance, and cannot be responsible for how the products are 
installed or used. Before purchase and use of a product, review the product applications, and all applicable national and local 
codes and regulations, and be sure that the product, installation, and use will comply with them. 

Certain aspects of disclaimers are not applicable to consumer products: e.g., (a) some jurisdictions do not allow the exclusion 
or limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you, (b) also, 
some jurisdictions do not allow a limitation on how long an implied warranty lasts, consequently the above limitation may 
not apply to you, and (c) by law, during the period of this Limited Warranty, any implied warranties of implied merchant­
ability or fitness for a particular purpose applicable to consumer products purchased by consumers, may not be excluded or 
otherwise disclaimed. 

PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment with respect to 
any product which proves to be defective within limited warranty. For any product believed to be defective within limited 
warranty, first write or call dealer from whom the product was purchased. Dealer will give additional directions. If unable to 
resolve satisfactorily, write to Dayton at address below, giving dealer's name, address, date, and number of dealer's invoice, 
describing the nature of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was dam­
aged in transit to you, file claim with carrier. 

Manufactured for Dayton Electric Mfg. Co., S9S9 ~ Howard St., Niles, II/inois 60714 U.S.A. 

Manufactured for Dayton Electric Mfg. Co.	 TM

DaytonNiles, Illinois 60714 U.S.A 
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For technical assistance, contact your local Watts 

RP/IS-007 

Series 007 
Double Check Valve Assembly 

3 11Sizes: %11 ­

• Installation 

• Service 

• Repair Kits 

• Maintenance 
For field testing procedure, send for 15-TK-DP/DL,t· 15-TK-9A, 15-TK-99E and 15-TK-99D. 

For other repair kits and service parts, send for
 
PL-RP-BPD and F-RK-DC.
 

representative on back page. 

Watts 3;411 007M3QT 

IMPORTANT: Inquire with governing authorities for local 
installation requirements. 

NO-n=: For Australia and New Zealand: Pipeline strainers 
should be installed between the upstream shutoff valve and the 
inlet of the backflow preventer. 

( Watts product specifications in U.S. customary units and metric 
are approximate and are provided for reference only. For pre­
cise measurements, please contact Watts Technical Service. 
Watts reserves the right to change or modify product design, 
construction, specifications, or materials without prior notice 
and without incurring any obligation to make su~h changes and 
modifications on Watts products previously or subsequently sold. 

CALIFORNIA PROPOSITION 65 WARNING 

WARNING: This product contains chemicals 
known to the State of California to cause cancer 
and birth defects or other reproductive harm. 
(Installer: California law requires that this 
warning be given to the consumer.) 
For more information: www.watlsind.com/prop65 

LIMITED WARRANTY: Walts Regulator Company warrants each product against detects in mate­
rial and wor1lmanship for a period of one year from the date of original shipment. In the event of 
such defects w~hin the warranty period, the Company will. at its option. replace or r8Cond~ion 

the product w~hout charge. This shall constttute the exclusive remedy for breach of warranty, and 
the Company shall not be responsible for any incidental or consequential damages, including 
without limitation, damages or other costs resuning from labor charges, delays, vandalism, neg­
ligence, fouling caused by foreign material, damage from adverse water conditions, chemicals, or 
any other circumstances over which the Company has no control. This warranty shall be invali­
dated by any abuse, misuse, misapplication or improper installation of the product. THE COM­
PANY MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED EXCEPT AS PROVIDEO IN THIS 
LIMITED WARRANTY. 

~WATTS@
 
~IEGULATOR
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Installation Instroctions 
Series 007 Double Check Valve Assemblies 

Indoors - Figure 1 

Check local codes for installation requirements. Pipe lines 
should be thoroughly flushed to remove foreign material before 
installing the unit. A strainer should be installed as shown, 
ahead of backflow preventer to prevent disc from unnecessary 
fouling. Install valve in the line with arrow on valve body pointing 
in the direction of flow. 

For indoor installations, it is important that the valve be easily 
accessible to facilitate testing and servicing. Do not install in a 
concealed location. 

CAUT10N: Do not install with strainer when backflow preventer 
is used on seldom-used water lines which are called upon 
during emergencies, such as fire sprinkler lines, etc. 
It is important that Series 007 be tested periodically in compli­
ance with local codes, but at least once a year or more often 
depending upon system conditions. Regular inspection, testing 
and cleaning assures maximum life and proper product function. 

NOTE: Fire Protection System Installations 
The National Fire Protection Agency (NFPA) Guidelines require 
a confirming flow test to be conducted whenever a "main line" 
valve such as the shut-off valves or a backflow assembly have 
been operated. Certified testers of backflow assemblies must 
conduct this test. The trim valves of the confirming flow test. 
When the test is completed the trim valves must be returned 
to a fUlly open position. 

Figure 1 

007QT-S 

-Jii1:Jl=--- Valve 

.-1--- Strainer 

First Shutoff 

007QT-S Vertical flow-up or vertical flow-down installation (flow-up shown) 

Outside - Figure 2 ...... 

Meter Box Installation 

Parallel - Figure 3 
Two or more Series 007 smaller size valves may be piped in 
parallel (where approved) to serve a larger supply pipe main. 
This type of installation is employed whenever it is vital to 
maintain a continuous supply of water/where interruptions for 
testing and servicing would be unacceptable. It also has the 
advantage of providing increased capacity where needed 
beyond that provided by a single valve and permits testing or 
servicing of an individual valve without shutting down the 
complete line. 
For two valve installations the total capacity of the devices 

"-""	 should equal or exceed that required by the system. 
The quantity of valves used in parallel should be determined by 
the engineers judgement based on the operating conditions of 
a specific installation. 

o
Figure 2 

Now Available, WattsBox Insulated Enclosures.
 
For more information, send for ES-WB or ES-WB-T.
 

Figure 3 

First
 
Shutoff Valve
 

First Shutoff Valve 

.. 

.. 

007QT-S 
2 
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Service, Replacement Parts and Maintenance
 
2 11Servicing the First and Second Check Valves 1h1l 

- Replacement Parts 
NOTE: Before servicing be certain water is turned off or 

When ordering, specify ordering code number, kit number shut-off valves are closed
 
and valve size
 

Check Kits: 1st or 2nd Check
 
1, After removing the cover, remove the retainer for the body
 

bore, The check valve modules can now be removed from
 
the valve by hand or with a screwdriver­ 0887193 RK 007 CK4 W 

0887026 RK 007M1 CK4 :y..' - l' 
Note: For Series 007 sizes W - 2", the seats and springs of 0887377 *RK SS007 CK4 W 
the first and second check modules are not interchangeable. 0888070 *RK SS007M3 CK1 WoW 
The heavier spring and smaller diameter seat belong with the 0888071 *RK SS007M3 CK2 WoW 
first check module. Series 007M1 sizes %" - 1" and Series 0887393 *RK SS007M2 CK1 3/4' 
007M2 %" have interchangeable seats and springs. 0887397 *RK SS007M2 CK2 W 

0887373 *RK SS007M1 CK4 l'2. The check seats are attached to the cage with a bayonet type 
locking arrangement. Holding the cage in one hand, push the 1st Check 
seat inward and rotate clockwise against the cage, for %" 0887023 RK 007 CK1 W-1' 
Series 007M2 pull apart seat and cage. The seat, cage, 0887045 RK 007M2 CK1 W 
spring and disc assembly are now individual components. 0888550 RK 007M3 CK1 W 

0887025 RK 007 CK1 1W - 2'3. The disc assembly may now be cleaned and reassembled 
0887186 RK 007M1 CK1 1W - 2' or, depending on its condition, it may be discarded and 
0887719 RK 007M2 CK1 11f4'-1Wreplace with a new assembly from the repair kit. O-rings 

should be cleaned or replaced as necessary. 2nd Check 
0887024 RK 007 CK2 W ·1'4. Reassemble the check valve module in the reverse order. 
0887046 RK 007M2 CK2 WCheck modules are installed in the valve body with the seats 0888551 RK 007M3 CK2 W

facing the valve inlet. The modules must be securely in place 0887028 RK 007 CK2 1W·2'
before the retainer can be replaced. On the %" - 1" size, this 0887187 RK 007M1 CK2 1W - 2' 
retainer may have to be tilted slightly into place. Replace cover. 0887720 RK 007M2 CK2 11f4'-1W 

Stainless Steel 1st or 2nd Check 
0887022 RK 007 CK1 SS W-1' 
0887030 RK 007 CK2 SS W-1' 
0887032 RK 007M1 CK4 SS W-1' 
0887031 RK 007 CK1 SS 1W·2' 
0887035 RK 007 CK2 SS 1W - 2' 
0887189 RK 007M1 CK1 SS 1W - 2' 
0887190 RK 007M1 CK2 SS 1W - 2' 

c) 
W~~~[I 
Seat Disc Spring 

Kit includes: Seat, seat o-ring, disc assembly, spring, check cage, 
cover o-ring. 

Cover Kit 
0887195 RK 007 C W 
0887036 RK 007 C W-1' 
0887038 RK 007M1 C W-1' 
0887039 RK 007M2 C W 
0888553 RK 007M3 C 314' 
0887037 RK 007 C 1W - 2' 
0887191 RK 007M1 C 11h' - 2' 
0887722 RK 007M2 C 11f4'-1W 
0887379 *RK SS007 C W 
0887380 *RK SS007M2 C W 
0888073 *RK SS007M3 C WoW 
0887381 *RK SS007M1 C l' 

Kit includes: Cover and cover o-ring 

Complete Rubber Parts 
0887194 RK 007 RT W 
0887040 RK 007 RT W -1' 
0887042 RK 007M1 RT W-1' 
0887043 RK 007M2 RT W 
0888552 RK 007M3 RT W 

D-ring----cP 0887041 RK 007 RT 1W - 2' 
0887188 RK 007M1 RT 1W - 2' 
0887721 RK 007M2 RT 11f4'-1W

( AS~~~bl-y -i 
0887378 *RK SS007 RT W 

\' 
0887394 *RK SS007M2 RT W

Spring -, 0888072 *RK SS007M3 RT WoW 
0887374 *RK SS007M1 RT l' 

Kit includes: Cover o-ring, two seat discs and two seat o-rings.Check ~
 
Cage ~
 *SS prefix denotes stainless steel body. 

Body 

Cover ---~ 

Cover D-ring -----(( 

Retainer ------~~\(lI,::~J 
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Installation Instroctions 
21h" and 3" 007 

()
Figure 1Indoors - Figure 1 

~	 Series 007 may be installed in either a vertical or horizontal 
position. Pipe lines should be thoroughly flushed to 
remove foreign material before installing the unit. A strainer 
should be installed as shown, ahead of backflow preventer to 
prevent disc from unnecessary fouling. Install valve in the line 
with arrow on valve body pointing in the direction of flow. 
For indoor installations, it is important that the valve be easily 
accessible to facilitate testing and servicing. Do not install in a 
concealed location. 

CAUTION: Do not install with strainer when backflow preventer
 
is used on seldom-used water lines which are called upon dur­

ing emergencies, such as fire sprinkler lines, etc.
 
It is important that Series 007 be tested periodically in compli­

ance with local codes, but at least once a year or more often
 
depending upon system conditions.
 

NOlE: Fire Protection System Installations
 
The National Fire Protection Agency (NFPA) Guidelines require
 
a confirming flow test to be conducted whenever a "main line"
 
valve such as the shutoff valves or a backflow assembly have
 
been operated. Certified testers of backflow assemblies must
 
conduct this test. The trim valves of the detector meter bypass
 
line, on assemblies so equipped, should be shut off during the
 
confirming flow test. When the test is completed the trim
 
valves must be retuned to a fully open position.
 

Outside Building Above Ground ­
........	 Figure2
 

In an area where freeZing conditions do not occur, Series 007 
can be installed outside of a building. The most satisfactory 
installation is above ground and should be installed in this 
manner whenever possible. In an area where freeZing condi­
tions can occur, Series 007 should be installed above ground 
in an insulated enclosure. 

Annual inspection of all water system safety and control valves is 
required and necessary. Regular inspection, testing and cleaning 
assures maximum life and proper product function. 

Parallel - Figure 3
 

Consult Local codes for Approval
 
Two or more Series 007 smaller size valves may be piped in 
parallel (where approved) to serve a larger supply pipe main. 
This type of installation is employed whenever it is vital to 
maintain a continuous supply of water/where interruptions for 
testing and servicing would be unacceptable. It also has the 
advantage of providing increase capacity where needed 
beyond that provided by a single valve and permits testing or 
servicing of an individual valve without shutting down the com­
plete line. For two valve installations the total capacity should 
equal or exceed that required by the system. 
The quantity of valves used in parallel should be determined by 
the engineers judgement based on the operating conditions of 
a specific installation. (See F-FC regarding flow curves) 

INSTALlATION NOlE: The flange gasket bolts for the gate 
valves should be retightened during installation as the bolts 
may have loosened due to storage and shipping. 

Strainer 
Model 77F-D-FDA 

2'h", 3" 007 

Figure 2 

o
 

Now Available, WattsBox Insulated Enclosures. 

For more infOl111ation, send for ES-WB or ES-WB-T. 

Figure 3 

2'h", 3" 007 

o
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Servicing First and Second Check Valves 
2"lh" and 3" 007 

) 1. Remove cover bolts and cover. 

2.	 Remove the retainer from the body bore. The check valve 
modules can now be removed from the valve by hand or 
with a screwdriver. 

3. The check seats are attached to the cage with a bayonet 
type locking arrangement. Holding the cage in one hand, 
push the seat inward and rotate counterclock-wise against 
the cage. The seat, spring cage, spring and disc assembly 
are now individual components. 

4. The disc assembly may now be cleaned and reassemble or 
depending on its condition, may be discarded and replaced 
with a new assembly from the repair kit. O-rings should be 
cleaned or replaced as necessary. For more information, 
refer to repair parts price list PL-RP-BPD. 

5.	 Reassemble the Check valve modules. Check modules are 
installed in the valve body with the seats facing the valve 
inlet. The modules must be securely in place before the 
retainer can be replace. 

NOTE: No special tools required to service Series 007. 

Replacement Parts 
21h" and 3" 007 
When ordering, specify ordering code number, kit number 
and valve size. 

First Check Kit 

0887285 RK 007 CK1 2W,3' 

Kit Includes:	 Seat, seat o-ring, disc assembly, spring, spring retainer, 
check cage and cover o-ring. 

Second Check Kit 
0887286 RK 007 CK2 2W, 3' 

Kit Includes: Seat, seat o-ring, disc assembly, spring, spring retainer, 
check cage and cover o-ring. 

First and Second Check Rubber Parts 
0887287 RK 007 RT 2W, 3' 

Kit Includes: Two seat discs, two seat o-rings, two cover o-rings. 

Cover Kit 
0887288 RK 007 C 2W, 3' 

Kit includes: Cover and cover o-ring. 

Seat Kit 
0887289 RK 007 S 2W, 3' 

Kit Includes: Seat and seat o-ring. 

( "Use only original equipment manufactured parts to protect the 
validated warranty." 

/' 
. 

(0 /~.\".~:,C:) @CtC~ 
,J ,~t~}r'cJi/ ~	 ~~.,~; I I~/~ 

Seat Seat Disc Spring Retainer Caps! 

\ .O-ring AssemblyL	 I.St 

e»/i: ~~,.. I~r~\I r-"\ e7J.~'" " . ~ ·W" 
~ 

~., ~ "",-..4 

Check Assemblies 

Cover ------, 

~-"-'::....-_-Body 

5 



Test Procedure for 
Double Check Valve Assembly 

A. Before starting test, all needle valves and bleed valves on test kit must be closed. 
B. Rush test cocks before test.
 

NOlE: Supply pressure gauge reading will decrease when performing this test procedure.
 

Bleed Valve A 

High 
(red) 

Test	 No.1 - Check Valve No.1 
NOlE: Close all needle valve "A", "B" and "C" and bleed valve 
"A" and "B" on test kit. 

Step 1	 Insure shutoff NO.1 is open, shutoff NO.2 is closed. 

~ Step 2	 Install high side hose between connection "A" high­
side and test cock No.3, low side hose between "B" 
low side and test cock NO.2 and open both test 
cock No.2 and 3. 

Step 3	 Open bleed valve "A" to bleed air from the high side. 
Close "A" then open bleed valve "B" to bleed low 
side. Close "B:' 

Step 4	 Connect bypass hose between connection "C" 
bypass and loosely to test cock NO.1. Open needle 
valves "A" high side and "C" bypass to vent air from 
bypass hose. Tighten bypass hose at test cock No. 
1, open test cock No.1. 

Step 5	 Close shutoff No.1. SloWly open bleed "S" until dif­
ferential gauge rises to 2psi and close. If the differen­
tial reading does not decrease, record cheCk valve 
as "tight." 

Step 6	 Close all test cocks and open bleed valves "A" and 
"S." Then close needle valves "A;' "S" and "C" 
and bleed valves "A" and "W Remove hoses 
from test cocks. 

Test	 No.2 - Check Valve No.2 
Step 7	 Move the high side hose to test cock No.4, low side 

hose to test cock NO.3 and open both test cock No. 
3 and 4. Remove bypass hose from test cock No.1, 
open shutoff valve No.1. 

007QT 

Step 8	 Open bleed valve "A" to bleed air from the high side. 
Close bleed "A" then open bleed "S" to bleed low 
side. Close bleed US:' 0 

Step 9	 Connect bypass hose loosely to test cock NO.1. 
Open needle valves"A" high side and "C" bypass to 
vent air from the bypass hose. Tighten bypass hose 
at test cock No.1, open test cock NO.1. 

Step 10	 Close shutoff No.1, then slowly open bleed "S" until 
differential gauge rises to 2psi and close. If the differ­
ential reading does not decrease, record check as 
tight. Close all test cocks and remove hoses. Open 
bleed valves "A" and "W Restore valve to original 
working condition. 

NOlE: The assembly will fail both the first and second check 
valve tests above, if shutoff NO.2 leaks excessively. To test for 
a leaky NO.2 shutoff, use the following procedure. 

Test for Leaky No.2 Shutoff 
Step 11	 Connect the high side hose to test cock No.1, low 

side hose to test cock NO.4. Open test cocks NO.1 
and 4. Close shutoffs No.1 and 2. 

Step 12	 Close needle valve "C" bypass. Open needle valve 
"A" high side, then open needle valve "S" low side 
one turn, loosen hose at test cock NO.4 to remove 
air. Retighten hose. 

Step 13	 If the differential gauge rises above 0 there is exces­
sive leakage at shutoff NO.2 and it must be replaced 
to test the assembly. 

o
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Watts Backflow Preventer Test Kits
 
Model TK-DL
 
Backflow Preventer Test Kit
 
TK-DL has Digital Print-Out and Computer Download 
An advanced piece of test 
equipment designed to make pressure and differential gauges 
obsolete in the testing of backflow preventers. 
• Accuracy 
• Versatility 
• Readability 
• Portability 
• Documentation 

Test kit contains hoses, adapters, digital printout unit with
 
complete instructions in rugged case.
 
For additional information, send for PG-TK.
 

Model TK-99E
 
Backflow Preventer Test Kit
 
TK-99E has been designed for simplified operator operation 
and rugged reliability in a compact package. Offering the latest 
in gauge technology, the Watts TK-99E provides dependable 
accuracy when testing pressure vacuum breakers, reduced 
pressure backflow preventers or double check assemblies. 

• A large 4.5" anti-parallax dial which indicates descending 
measurement, accurate to ± 1% of full scale. 

• Complete kit contains gauge with color-coded valves and 
hoses, hose adapters, shock cord for easy mounting, supply ( 
pressure gauge. All contained in a durable carrying case with 
room for tools. 

For additional information, send for PG-TK. 

Model TK-9A
 
Backflow Preventer Test Kit
 
Entry level test kit designed to test pressure vacuum breakers, 
reduced pressure backflow preventers, or double check 
assemblies. Accuracy to ± 2% of full scale. 
• Max. pressure 175psi.
 
• Max. temperature 210°F.
 
Test kit contains: gauge, test valves, hoses, adapters, securing
 
strap, instruction guide and lightweight case.
 
For additional information, send for PG-TK.
 

Model TK-99D
 
Backflow Preventer Test Kit
 
Hand held digital test kit designed to test PVB's, SVB's, 
DCVA's, DCDA's, RP's and RPDA's 
For additional information, send for PG-TK. 

Model TK-7
 
Backflow Preventer Test Kit
 

{ 
Tests the individual check modules of the Watts No. 7 
Residential Dual Check. Also used to test Series 709, 770 
and 007 Double Check Valve Assemblies. 
For additional information, send for PG-TK. 

.,..... 
'.-.""" . ; ~ 
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For Technical Assistance Call Your Authorized Watts Agent. 
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Bulletin E-69ES 

Series 634ES Pressure Transmitter 

Specifications - Installation and Operating Instructions 

The Series 634ES Pressure Transmitter senses a single 
air, compatible gas or liquid pressure and converts it into 
a standard 4-20 mA output signal. Ranges are available 
from 0-10 through 0-6000 psi. All models are field 
adjustable so any range within these limits can be 
achieved by recalibration using the easily accessible 
span and zero potentiometers. 

Positive pressure can be measured within an accuracy of 
±0.5% of span. The Series 634ES uses an isolated 
piezoresistive pressure sensor to produce a resistance 
change across a wheatstone bridge. The signal is condi­
tioned and converted into a 4-20 mA output signal. 

For applications requiring direct pressure or percent of 
full span readings, the optional A-701 digital readout 
makes an ideal companion device, providing a bright .6" 
high, 3-1/2" digit LED and supplying power to the Series 
634ES Transmitter. 

Model Number 
Series 634ES Models and Ranges in PSI (blr) 

As Stocked Min. Range Max. Range Max Pressure 

634ES·D 
634ES·1 
634ES·2 
634ES·3 
634ES·4 
634ES·5 
634ES·6 
634ES·7 
634ES·8 
634ES'9 

10 (.69) 
30 (2.07) 
50 (3.45) 
100 (6.9) 

200 (13.8) 
300 (20.7) 
500 (34.5) 
1000 (69) 
2000 (138) 
4000 (276) 

10 (.69) 
20 (1.38) 
40 (2.76) 
60 (4.14) 
100 (6.9) 

250 (172) 
350 (24.1) 
600 (41 4) 
1250 (86) 

2500 (172) 

20 (1,38) 
40 (2.76) 
60 (4.14) 
120 (8.3) 

250 (17.2) 
350 (24.1) 
600 (41.4) 
1250 (86) 

2500 (172) 
6000 (414) 

30 (2.07) 
60 (4.14) 
100 (6.9) 

200 (13.8) 
400 (27.6) 
500 (34.5) 
1000 (69) 
2000 (138) 
4000 (276) 
7500 (517) 

(3) ., 0-32 • 114 [6.35) DP HOLES 
EQUALLY SPACED ON A 2-1/2 [63.50] B.C. 

-<	 2-1/2 [63.50J
 
, TYP
 

1/2NPT 

1/16 [1.59] 
1/4NPT 25/32 I' 9.84] 

2-7/8 (73.03) 

PHYSICAL DATA
 
GENERAL
 
Maximum Pressure: See chart on this page.
 
Wetted Parts: 316, 316L Stainless Steel.
 
Housing: Designed to meet NEMA-4X.
 

ELECTRICAL
 
Power Supply: 12.3-35 VDC-2 wire.
 
Output Signal: 4-20 mA DC (limited at 38 mA DC).
 
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VDC.
 

RL max = VDs·123V 
20mA 

Current Consumption: DC: 38 mA max.
 

MATERIALS
 
Housing: Cast aluminum; textured gray polyurethane
 
finish.
 
Pressure Connection: Stainless Steel.
 

MECHANICAL
 
Weight: 1 lb., 12 oz. (.8 kg).
 
Span and Zero Adjustments: Protected potentiome­

ters, located in auxiliary housing.
 
Pressure Connection: 1/4" female NPT x 1/2" male
 
NPT.
 

PERFORMANCE AT 70°F (21.1 °C)
 
Zero Output: 4 mA DC.
 
Full Span: 16 mA DC.
 
Accuracy: ±0.5% of span.
 
Warm-up Time: 10 minutes.
 
STABILITY/ENVIRONMENTAL
 
Operating Temperature: 20 to 120°F (- 6.7 to 48.9°C).
 
Thermal Errors: ± 0.02%fF typical.
 
Stability: 1% F.S.lyr.
 

STANDARD ACCESSORIES
 
(3) "Z" mounting brackets. 
(3) 10-32 x 4" RH machine screws. 

....., ------------------------------------------- ­
DWYER INSTRUMENTS, INC. I Phone: 219/879-8000 www.dwyer-inst.com 
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com 

Lit-By Fax: 888/891-4963 
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Series 634ES Pressure Transmitter 

....... Specifications - Installation and Operating Instructions
 

INSTALLATION 

LOCATION: Select a location where temperature of the 
unit will be between 20°F and 120°F. Distance from the 
receiver is limited only by total loop resistance. See 
"Electrical Connections." The tube feeding the pressure 
to the instrument can be run practically any length 
required, but long lengths will slightly increase response 
time. Avoid surfaces with excessive vibration. 

POSITION: A vertical position is recommended, as all 
stocked models are spanned and zeroed at the factory in 
this position. They can be used at other angles, but final 
spanning and zeroing must be done while transmitter is in 
the alternative position. 

PRESSURE CONNECTIONS: A single pressure connec­
tion is provided at the bottom of the transmitter housing. 
It has1 /4" female NPT and 1/2" male NPT threads. Attach 
positive pressure to this port. 

MOUNTING: The Series 634ES Transmitter can be 
mounted three ways: 

(A) Supported directly by pipe providing pressure. 

(B) Attached to a mounting surface with 10-32 x 1/4" 
machine screws (included). The machine screws are 
installed through the mounting surface into tapped holes 
on back of unit. 

(C) Mounted with "Z" brackets (included). Attach "Z" 
brackets to tapped holes on back of unit and fasten to 
front of mounting surface. 

ELECTRICAL CONNECTIONS 

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT­
AGE RATINGS. PERMANENT DAMAGE NOT COVERED 
BY WARRANTY WILL RESULT. THIS UNIT IS NOT 
DESIGNED FOR AC VOLTAGE OPERATION. 

Electrical connections to the Series 634ES Transmitter 
are made inside the enclosure. Remove the cover, feed 
stripped and tinned leads through the conduit opening 
and connect to terminal block screws marked + and -. 
See Figure A for locations of terminal block, span and 
zero adjust potentiometers. See Figure B (Pg. 3) for 
schematic diagram. 

FIG. A 

An external power supply delivering 12.3 to 35 VDC with 
minimum current capability of 40 mA must be used to 
power the control loop in which the Series 634ES 
Transmitter is connected. See Figure B for connection of 
the power supply, transmitter and receiver. 

The range of appropriate receiver load resistance (RL) for 
the power supply voltage available is given by the formu­
la and graph in Figure C on Pg. 3. 

Shielded 2-wire cable is recommended for control loop 
wiring, and the cable shielding may be grounded if 
desired. Note also that the receiver may be connected in 
either the negative or positive side of the loop, whichever 
is most convenient. 

Should polarity of the transmitter or receiver inadvertent­
ly become reversed, the loop will not function properly, 
but no damage will be done to the transmitter. 
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___ Specifications - Installation and Operating Instructions 

WIRE LENGTH - The maximum length of wire connect­
ing transmitter and receiver is a function of wire size and 
receiver resistance. Wiring should not contribute more 
than 10% of receiver resistance to total loop resistance. 
For extremely long runs (over 1000 feet) choose receivers 
with higher resistances to minimize size and costs of 
connecting leads. When wiring length is under 100 feet, 
lead wire as small as 22 AWG can be used. 

PRESSURE RANGING - Each Series 634ES Transmitter 
is factory-calibrated to the range given in the model num­
ber chart. However, special calibration is also available. 
If this is the case, the transmitter will be so marked. For 
purposes of clarification in these instructions, range is 
defined as that pressure which, applied to the transmitter, 
produces 20 mA of current in the loop. Zero pressure is 
always assumed to be 4 mA. If a transmitter pressure 
range other than that supplied is required, follow the re­
ranging procedure described on Pg. 4. 

634ES 
PRESSURE 

TRANSMITTER 

+ 

. -

I 
I 
I.' 
I 

+ 

RECEIVER (Ali 

NV'v 
SEE FIG. C I 

. 

POWER 
SUPPLY 

12-35 VDC 

FIG. B 

Series 634ES Transmitters can be used with receivers 
requiring 1-5 volt in put rather than 4-20 mAo If the receiver 

requires a 1-5 volt input, insert a 250 ohm, 2 watt resistor 
in series with the current loop but in parallel with the 
receiver input. Referring to Figure B, RL becomes the 250 
ohm resistor and points X and Yare connected to the 
receiver input, point X being positive (+) and point Y neg­
ative (-) or ground. The resistor should be connected at 
the panel end of the transmitter current loop close to the 
receiver input to take advantage of the immunity of the 
current loop to electrical noise pickup. Most electronic 
component distributors stock a 249 n, 2 watt, ± 1% tol­
erance metal film resistor which is adequate for this appli­
cation. 

1400 
0- 1300 
UJ 1200 
<.l z 1100 

1000~ 
C/) 900
Ci5 
U.J 800 
II: RLt.tAX.700
II: 
U.J 600> 
iij 500 
<.l 400U.J 
II: JOO 
...J 

200~ 
0 100 
I­ 50 

MAXIMUM VALUE (1100 0) 

=Vps-12.3 
20mA DC 

a 10 13 15 20 25 30 35 40 

FIG.C 
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'-" Specifications - Installation and Operating Instructions 

PRESSURE RE-RANGING PROCEDURE 

1. With the transmitter correctly connected to the com­

panion receiver, an accurate milliameter with a full scale 
reading of approximately 30 mA should be inserted in 
series with the current loop. A controllable pressure 

source capable of achieving the desired range should be 
connected to the pressure port of the transmitter and teed 
into an accurate reference pressure gauge or manometer. 
The instrument must be ranged in the same position in 
which it will be used. Vertical mounting is recommended. 

2. Apply electrical power to the system and allow it to 

stabilize for 10 minutes. 

3. With no pressure applied to the transmitter, adjust 

"zero" control so that loop current is 4 mA. 

4. Apply full range pressure and adjust loop current to 20 
mA using "span" control. 

5. Relieve pressure and allow transmitter to stabilize for 
two minutes. 

6. Zero and span adjustments may be interactive, so 
repeat steps 3 through 5 until zero and full range pres­
sures consistently produce loop currents of 4 and 20 mA 
respectively. 

7. Remove the milliameter from the current loop and pro­
ceed with final installation of the transmitter and receiver. 

MULTIPLE RECEIVER INSTALLATION 

An advantage of the standard 4-20 mA output signal pro­
vided by the Series 634ES Pressure Transmitter is that 
any number of receivers can be connected in series in the 
current loop. Thus, an A-701 Digital Readout Accessory, 
an analog panel meter, a chart recorder, process control­
ling equipment, or any combination of these devices can 
be operated simultaneously. It is only necessary that 
these devices all be equipped with a standard 4-20 mA 
input and that proper polarity of the input connections be 
observed when inserting the device in the current loop. If 
any of the receiving devices displays a negative or down­
scale reading, this indicates that the signal input leads are 
reversed. 

MAINTENANCE 

Upon final installation of the Series 634ES Transmitter and 
the companion receiver, including the A-701 Digital 
Readout, no routine maintenance is required. A periodic 
check of system calibration is recommended. The Series 
634ES Pressure Transmitter is not field serviceable and 
should be returned, freight prepaid, to the factory if repair 
is required. The A-701 Digital Readout should be 
returned to the manufacturer if service is needed. Refer 
to the A-701 instruction sheet. 

©Copyright 2002 Dwyer Instruments, Inc. Printed in U.S.A. 6/02 FR# 01-440577-04, Rev. 3 
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Bourdon Tube Pressure Gauges 
Forged Brass Case I Copper Alloy Wetted Parts IWIKAII Industrial Series Liquid Filled • Type 213.40 

Pressure Gauges 

Application
 
Heavy-duty instrument intended for adverse service
 
conditions where pulsation or vibration exists. Fluid
 
medium which does not clog connection port or corrode
 
copper alloy.
 

Sizes
 
2Y:z" and 4" (63 and 100 mm)
 

Accuracy
 
2Xz" ±1.5% of span
 
4" ±1.0% of span (ASME B40.1 Grade 1A)
 

Ranges (All ranges not stocked)
 
Vacuum / Compound to 30"HG / 0 / 200 PSI
 
Pressure from 10 PSI to 15,000 PSI
 
or other equivalent units of pressure or vacuum
 

Working Range
 
2Y:z" Steady: 

Fluctuating: 
Short time: 

3/4 of full scale value 
2/3 of full scale value 
full scale value 

4" Steady: 
Fluctuating: 
Short time: 

Full scale value 
0.9 x full scale value 
1.3 x full scale value 

Operating Temperature 
Ambient: -4'F to 140'F (-20 D C to 60'C) - glycerine 

-40'F to 140'F (-40'C to SO'C) - silicone 
Media: max. 140'F (+60'C) - soldered 

max. 212 DF (+1 OO'C) - brazed 

Temperature Error
 
Additional error when temperature changes from reference
 
temperature of 68 D F (20'C) ±0.4% for every 18'F (10'C)
 
rising or falling. Percentage of span.
 

Standard Features 

Connection
 
Material: copper alloy
 
Lower mount (LM)
 
Center back mount (CBM) 2Y:z"
 
Lower back mount (LBM) 4"
 
1/4" NPT or 112" NPT limited to wrench flat area
 
(7/16"-20 SAE thread for Type 213.405)
 

Bourdon Tube
 
2Y:z" Size - Material: Copper alloy
 
30"Hg (Vac) to 1000 PSI - C-type (soldered)
 
1500 PSI to 15,000 PSI - helical type (soldered)
 

4" Size - Material: Copper alloy < 1000PSI
 
316 stainless steel > 1500 PSI 

30"Hg (Vac) to 1000 PSI - C-type (soldered) 
1500 PSI to 15,000 PSI - helical type (brazed) 

Movement 
Copper alloy 

Dial 
White aluminum with stop pin and black and red lettering 

Pointer 
Black aluminum 

Case
 
Gold painted forged brass with integral connection and vent
 
plug with high gloss brass plated ABS cover ring (2Xz"). Silver
 
painted forged brass with integral connection and blow-out
 
plug with chrome plated brass cover ring (4").
 

Standard Scales
 
2Xz": PSI, PSIIKPA, PSI/BAR
 
4": PSI
 

Weather Protection
 
Weather tight (N EMA 4X /1 P 65)
 

Window Gasket 
Buna-N 

Window 
Acrylic 

liqUid Filled 
213.40 - Glycerine 99.7% 

Order Options (min. order may apply) 
Front or rear flange 
U-Clamp 
Brass threaded or press-fit restrictor 
Front flange for 4Xz" panel cutout for 4" gauge 
Plastic adaptor ring for 2Xz" non-metric panel cutout 
Special case colors 
Safety glass window 
Externally adjustable red drag pointer (max. hand) 
Externally adjustable red mark pointer (set pointer) 
Glass window 
Special connections, limited to wrench flat area 
Custom dial layout 
DIN standards 
Other pressure scales available: 
Bar, kPa, MPa, Kg/em 2 and dual scales 

Silicone orfluorocarbon fill 

APM 213.40 
(APM02.06) 



Dimensions: 

A· NOMINAL S 

TYPE/SIZE WEIGHT KEY AO B (1) C D E G H J K L M 
213.40 mm 63 53 37 63 11 63 -­ 3.5 14 2 85 

2.5" 0.66Ibs. 
in 2.5 2.09 146 2.48 .43 2.48 -­ .14 .55 .08 3.35 

213.40 2.43Ibs. 
mm 100 80 49 101 13.5 74 30 5 17 2 132 

4" in 4.0 3.15 1.93 3.98 .53 2.91 1.18 20 67 .08 5.2 

KEY N 0 P R S T W BB CC DD EE GG HH JJ MM 
mm 75 79 39 5.5 2 -­ 14 68 72 63 36.5 61 3 50 91 

in 2.95 3.11 1.54 .22 .08 1/4" .55 2.68 2.83 2.48 1.44 2.4 .12 1.97 3.58 
mm 115 122 52.5 5.5 3.5 -­ 22 107 -­ 101 48 75.5 5 59 -­
in 4.35 4.80 2.07 .22 .14 1/2" .87 4.21 -­ 3.98 1.89 2.97 .20 2.32 -­

(1) For 4" gauges with 1/2" NPT conl}ection, B dimension changes to 85mm/3.35in. 

Optional Type 213.405 - 7/16"-20 SAE connection 

'IG£S
£-." 

L 
• •qJ\ 

AO NOMINAL SIZE'l .....
J 

,.,""'"..., 
CIICll 

.-.. r.. TYPE/SIZE WEIGHT KEY AO B C F G J 

213.405 
2.5" 0.68Ibs. 

mm 63 55 37 6.2 63 35 

in 2.5 2.17 1.46 .25 2.48 .14 

KEY L M N S W 

mm 2.0 85 75 2.0 22 

in .08 3.35 2.95 .08 0.87 

T=7/16"-20 SAE connection with hex nut, 
1I1405""""2 lIT Zlltll52 lIT """" 7/11-201111. '1' ....20 •. Viton a-ring, and zinc-plated steel washer 

THE MEASURE OF 

Total Performancem 

Ordering Infonnation:
 
State computer part number (if available) / type number / size /
 
range / connection size and location / options required.
 

Specification. glyen in thil prlca lilt repreHnt the st.te of engineering lit the time or pnntlng 
ModiliCllt,onl mey tlke piece end lIle ~edmetenell mey chenge without prior not,OI 

IWII<AII 
WIKA Instrument Corporation 
1000 Wiegand Boulevard 
Lawrenceville, Georgia 30043-5868 
Tel: 770-513-8200 Fax: 770-338-5118 
http://www.wika.com e-mail: info@wika.com 05101 
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Series DAlDS-7000 Bourdon Tube Pressure Switches 

Specifications - Installation and Operating Instructions 

Series DAtDS-7000 Bourdon Tube Pressure Switches
 
are SPOT snap-action switches that combine extremely
 
high sensitivity and repeatability with easily adjustable set
 
and reset points through non-interactive external adjust­

ments. These switches have visible calibrated dials for set
 
points and on-off indicators to indicate switch actuation.
 
OA models are equipped with two external adjustments.
 
One sets the high pressure operating point; the other sets
 
the reset point. Oeadband or the difference between set
 
and reset points is adjustable over the full scale. OS mod­

els have a fixed deadband.
 

NOTE: The OS7300 has no status indicator.
 

INSTALLATION
 
The switch may be mounted in any position. Select a loca­

tion recommended by equipment manufacturer. Where
 
excessive vibration occurs. mount the switch remotely.
 
using an appropriate remote connection and mounting
 
bracket. See accessories. below.
 

ACCESSORIES
 

Remote
 
Connection
 

Mounting 
Bracket 

.Q_~--

PHYSICAL DATA 
Pressure Range: Models range from 0 to 30" Hg (0 to 

762.5 mm/Hg) Vac. to 800 to 8000 psig (55.16 to 551.6
 
bar).
 
Maximum Temperature: 1BO°F (B2°C). For higher tem­

perature media applications. a remote connection or siphon
 
(pigtail) should be used.
 
Pressure Connections: '/.N NPT standard; 'I{' NPT on
 
ranges 500 to 5000 psig and 800 to 8000 psig.
 
Housing: Pressed steel with transparent cover.
 
Wiring Connections: Three-screw type.
 
Wetted Parts: Same as Bourdon tube material (brass.
 
40355 or 31655) on all ranges except 23K. 24K. and 9K.
 
which have carbon steel bottom connections.
 
Weight: 4 Ib/l.8 kg (standard); 6 Ib/2.7 kg (weatherproof);
 
8 Ib/3.6 kg (explosion-proof)
 
Max. Pressure: Max. adjustment of operating range.
 

CAUTIONS:
 
Control movement must not be oiled. 00 not overload.
 
Note electrical rating on name plate and be sure that total
 
current passing through the switch is within specified rat­

ing.
 

When testing a boiler or system. never exceed maximum
 
pressure rating on control or it may be seriously damaged.
 
Remove control if higher pressures are required.
 

00 not fail to use a siphon on steam where range is 35 Ibs
 
(2413 mbar) or more.
 

Pigtail 
Siphon 



ADJUSTMENTS: HOW TO SET OPERATING POINT
 
Double Adjustment Types - Fully Automatic:
 
With double-adjustment switches (prefixed DA. DAH or
 
DAW), adjust the upper pointer "U" to set HIGH PRESSURE
 
POINT for switch operation and adjust the lower pointer -L"
 
to set LOW PRESSURE OPERATING POINT. The differ­

ence between the ·U" and "L" pointers is the operating dif­

ferential between "on-off" switch operation.
 

U - Upper
 
Pointer
 

Double-Adjustment Types
 
Fully Automatic
 

Semi-Automatic Control with Manual Reset: 
Models prefixed DR. DRH. DRW and with suffix L or U 
(example: DR-7021-153U) have a single adjustment that 
sets the operating point for automatic operation. A push­
button reset must be operated manually to restore the cir­
cuit to the original position after automatic operation. 
Example: Type DR-7021-153L has a circuit that opens 
automatically on a pressure rise to the pressure indicated by 
the pointer on the scale: no matter how much the pressure 
drops. the circuit will not re-close until the reset button is 
operated. Suffix L denotes control will operate automati­
cally on an increase. Suffix U denotes control will operate 
automatically on an decrease. 

. .. Adjustment 

Semi-Automatic Types 
with Manual Reset 

Bulletin IN-523 
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SINGLE ADJUSTMENT TYPES-FULLY AUTOMATIC: 
Models prefixed OS. DSH, DSW. N3DSW are equipped with 
a single adjustment. Differential is fixed (not aqjustable). The 
single pointer on the scale sets the pressure at which switch 
operation occurs. Differential is r.sted in chart indicates 
approximate fixed differential. 

Switch
 
Operating
 
Indicator
 

" Single
Adjustment 

Single Adjustment Types FuRy Automatic 

LOCKING DEVICE 
When the control has been adjusted to desired range. the 
locking bar may be inserted between the adjustment 
screws with the slot passing over the projecting lugs. Sy 
placing a sealing wire between the locking bar and the hole 
in the lug protruding from the adjustment assembly. adjust­
ments cannot be tampered with. 

For DRF. DAW, DRW, adjusting knob cover may be sealed
 
in place with sealing wire through cover bolt hole. For DAH,
 
sealing wire may pass through locking bar and hole in hub
 
above adjusting knobs.
 

DELRIN- BUSHED MOVEMENT "S"
 
Delrin- bushed movements prolong control life by alleviating
 
wear of metal surfaces due to excessive vibration and/or
 
pulsation. They also prolong switch life in environments
 
where corrosion may be a factor. Models with Delrin move­

ments are identified by the letter "B after the suffix number.
 
Examples: -153B, ·153UB, etc.
 
"Delrin is a registered trademark of E. l. DuPont de Nemours & Co. 

CONTROL NUMBER
 
Part of the control number (the fourth number in the sequence)
 
identifies the type of control case. Digit 1 of 7021, 7031, 7041,
 
denotes a plain case with bottom connection. Digit 2 of 7022,
 
7032, etc., denotes a plain case with back connection. Digit 3 of
 
7023, 7033, 7043. etc., denotes a flanged case with bottom con­

nection. Digit 4 of 7024, 7034, etc., denotes a flanged case with
 
back connection. (Digit 3 of 7321. 7331. 7341. etc.. denotes her­

metically sealed snap switch.)
 

Delrin- Bushed Movement "S"
 

CIRCUITS (SWITCH OPERATION)
 
Suffix number after control number denotes switch action:
 
Suffix -153 designates SPDT; one circuit doses as other circuit
 
opens.
 
Suffix - 804 designates two SPDT switches: two close.
 
two open.
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GENERAL PURPOSE CONTROLS, TYPES DA, DL.. DR, OS 
Mount control in any position. Do not twist the case when 
installing. Use a wrench on the square part of the control 
connection. On controls with operating Range No. 15S (500 
to 5000 psi (34.47 to 344.75 bar)) or Range No. 16S (800 
to 8000 psi (55.16 to 551.6 bar)), be sure the special seal­
ing nut (with Teflon- insert) is turned to the uppermost 
threaded section of the '/2N pressure connection. Apply a 
flat open-end wrench to the flat side of the bottom pressure 
connection when piping the control. After properly con­
necting the control. tighten the sealing nut to assure a leak­
proof connection. 

DA21HOUSFOR 
FlANGE SCREWS DA31 

DA41 

DA22 
DA32 
DA42 LL-.x...~"'" 

FLANGED CASE CONTROLS 
Mount by means of the three holes in the flange. Note:
 
Series 07030 when used for steam with operating ranges of
 
35 psi (2.413 bar) or higher, must be siphoned to prevent
 
live steam entering the Bourdon tube. With high-pressure
 
steam exceeding 100 psi (6.895 bar), use a remote con­

nection. (Note accessories on Page 1.)
 
Series 0-7020 incorporate an orifICe as standard in the
 
pressure connection to dampen surges or pUlsations.
 

DA24 
DA34 
DA44 

BACK 
CONNECTION 

13164" 
0lA 

DA23 
DA33 II 
DA43 II 

BOTTOM CONNECTION 

Flange for Surface Mounting 

General Purpose
 
Types OA, OS. DR. OL
 

WEATHER-RESISTANT (RAINTIGHn 
NEMA 2, 3, TYPES N3DAW, N3DRW, N3DSW 
These switches are supplied with flanged case, bottom con­
nection, for surface mounting. 

Weather-Proof 
Types OAW, OSW. ORW 

1/4"NPT 

Explosion-Proof 
l' es DAH, DRH. DSH 

TERTIGHT AND WEATHERPROOF 
NE 2, 3, 4, 5, TYPES DAW, DRW, OS 
C4D ., C5DSW· 

These sw' hes are supplied with flan 
nection, for rface mounting only. 

EXPLOSION-PROOF TYPES DAH, DRH, DSH 
Mount with mounting lugs attached to control housing. 

WIRING 
Wire in accordance with the National Electrical Code and 
local regulations. For general purpose controls, use a short 
piece of BX between the rigid conduit and the control so the 
control will not be subjected to conduit expansion and con­
traction. Where the control is directly connected into the 
load circuit. it should be connected into the hot side of the 
line. Do not exceed electrical rating as stamped on the con­
trol nameplate. 05-7300 controls are equipped with a ter­
minal block. Field connection should be made to terminal 
block pole in common with required pole of the control's 
switch. The color code is: 
Black - Common 
Blue - ON Hi 
Red - ON Lo 
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TYPE OA TYPE OS 
RANGES: Double Adjusbnent SingleAdj~ 

Minimum Differential Fixed DilferentiM 

SPOT 
Adjustable 

SPOT SPOT (2) SPOT 
05-7331-153 

Bourdon Tube 
OA.7031-153 05-7231·153 OS-7231-804 

Range Operating Range OSW-7333-153 
Number 

OAW-7033·153 OSW-7233·153 OSW-7233-104 
(PSIG) OSH-7331-153Material OAH·7031-153 OSH-7231·153 OSH-7231·104 

3- He 5- HO 

3 
9' Ho 2.5" He0-30' He Vac2 

1.5 )sj 3" PSI 
1 

1.25- DSi40sio1.0" He Vac-12 DSio 
4n"", 1.5 .. 30siIJ 

, 
1.25 Dsia1/8-150sio 

• ncO ~_?n .t'" 1 7~ n<:in 

r
 ~ nc·
 ;ji1.5 si4 15~BrlSS' J.t;)L.~ olq25- H Vac-50 DSia 8~ 
<;Bourdon Tube 2 30 
6 

6 1\ n<i<l2-60 ""in 
2.5 375 sin 

7 
5-100 n<in 9 2 nsia 

3.55-150n"", 5.25 iia16 3.5 nsia 
:in4.75 6.75A 16 4 nsia 

60sio 9 DSio 
SPOT 

160sio 6psiQ9 1D-300 Psio 
:-I'UI 

Adjustable 
\Zl :it'D ISPOT 

05-7321·153 
Range 

05-7U1-104OS-7221-153OA-7021-153 
OSW·7323-153OSW-7U3-804OSW-7223·153OAW-7023-153Oper~~~r.~ange ~ nC:L ......".U.. OSH-7771-1I0oI OSH-7:121-153Number 

12 DSio 3.50sK: 3osio 5.25 osia 
265 
7~5 30- He Vac·50 osia 

30- He Vac-75 osia 12 osio 3.5osiQ 3 Dsio 5.25osio 
<;<; ?_hn n<in 45 n<;ia 
h<; 

9 osia osia 25 Min 
'i_100n"" 13 osia 3.50sia 5.250sia3

403SS 4.750sia15 Dsia 4 7.1250sia10-200 n""8S
Bourdon Tube 200siQ 7 lsio 10.5osia 

9AS 
10-300 osin 695 

19osio 7~si<1 6 10.5 Dsia 
1n<; 

4D-350 asia 
l(;K1450si I B ns:in?'i_hIYl ""in 17 

'i0-1nno'n~in 95 os' 22 lsi< 33 DSio 
125 
l1S 20 DSio 

130 os' 35 lSic 30 osia 52.5 Dsia 
135 

100-1500 n"" 
260 os' 60 lSic 50 osia 90 DSio 

155 
300-2500 osia 

900 os' 200 osi< 1100sia 300 DSio 
165 

500-5000 osia 
1500 psiQ 500 psi< 750 osjiQ 
SPOT 

180 Dsio800-8000 osio 
SPOT (Z)SPOT SPOT

Adjustable OA-7041-153 OS-7241·153 05-7241-104 05-7341-153Range Operating Range316SS OAW-7043·153 OSW-7243-153 OSW-7243-104 OSW-7343-153Number (PSIG)Bourdon Tube OAH-7041-153 DSH.7341.1s:1 

'hF 
OSH·7241-153 DSH_72"-lIIW 

30-He Vac-75 osjo 10 sKi 40sio 5.25osia3.50sia 
'6 o~'5-750' . 80;ia 2.5osio40sia'~F 

'0;r 5.2510 40siQ10-100 3.50sia 
111D-150 4.5osia 30siQ 6.754£ 
28 s 60siQ 12 

21£ 
10·300 8osi<lE 

10 psicj3D-400 s 18 ~52 P 12 osKi 
.gI, pSIg 3/.575-800 120 P 25 osiQ22£ 

lOOp .su OSIQ :>Lluu·1U1. osk 350sio11F 
:in400 95 Dsio200- 500 osKi 112.5l1F 75 osic 

SPOT SPOT 
316SS 

(21 SPOTSPOT 
Adjustable OS-7241-153OA-7041-153 OS-7241-804 05-7341·153 

Bourdon Tube Range Operating Range OSW·7243-153 OSW,7343·153 
Carbon Steel 

OSW-7243-804OAW-7043-153 
Number (PSIGI OSH·7241-153 OSH-7241-804 OSH·7341-153 

Bottom 
OAH·7041-153 

4 nsia 6 psjiQ 
Connection 

8 nsio 5-75 osio 2.5osio23K 
4 psjiQ 3 psjiQ10-150 psiQ 6 osia 

9K 
11 osiQ24K 

1D-300 psig 28 psig 8 psig 12 psig6 psig 

Two SPOT Swilches" See Coder See Code £ See Code 0 See Code K 
FIPr'rir"l Ratinos See Code 0 

ELECTRICAL RATINGS 
AC Capacity DC Capacity AC Horsepower 

120V 240V 480V 120V 240V 120V 240V
 
l'iA l'iA NA SA ?SA I/R 114
 

F
 

Code 

1~A 15A HA NA NA 1/4 1/2
 
F
 "A lOA SA .5A .'SA 1/4 1/
 
G
 5A @> 250 AC. Resistive & Inductive' 30V DC Resistive
 
K
 5A @l 125/250 AC. Resistive; 30V DC Resistive 

Switch Action on PressurelTemperature Increase Electrical Rating Code 

Suffix No. 
Circuit 

0·7000 0·2000 0-7300SPOT: one OPENS as one CLOSES 
-153 (21 SPOT: two OPEN as two CLOSE 0 £ K 
-804 F' G 
'Note: Minimum differentials increase when using mulliple ctcuils. Controls us;ng 1804 ctcuils in ranges over 
35 psig have 30% higher minimum differentials: ranges undef 35 psig are not availallle in Code F. 

©Copyright 2001 Dwyer Instruments. Inc. Printed in U.S.A. 4/01 FR# 76-441853-00 Rev. 1 
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120 (8.3)
250 (17.2) 
350 (24.1) 
600 (41.4) 
1250 (86) 

2500 (172) 
6000 (414) 

60 (4.14) 
100 (6.9) 

250 (17.2)
350 (24.1) 
600 (41.4) 
1250 (86) 

2500 (172) 

100 (6.9) 
200 (13.8) 
300 (20.7) 
500 (34.5) 
1000 (69) 

2000 (138) 
4000 (276) 

634£S·3 
634£S-4 
634£S·5 
634£S-6 
634£S·7 
634£$-8 
634ES·9 

Bulletin E-69ES 

Series 634ES Pressure Transmitter 

Specifications - Installation and Operating Instructions 

(3) 11G-32 x 114 [6.35] Of' HOlES 
EOUAU.Y SPACED ON A 2-1fZ (63.50J B.C. 

-l 2-1fZ [63.50J 
~!...-_~.L.- TYP 

T 
5-5/16 

(134.94] 

1116 [1.59) 
2Y.32 [19.84] 

The Series 634ES Pressure Transmitter senses a single 
air, compatible gas or liquid pressure and converts it into 
a standard 4-20 rnA output signal. Ranges are available 
from 0-10 through 0-6000 psi. All models are field 
adjustable so any range within these limits can be 
achieved by recalibration using the easily accessible 
span and zero potentiometers. 

Positive pressure can be measured within an accuracy of 
±0.5% of span. The Series 634ES uses an isolated 
piezoresistive pressure sensor to produce a resistance 
change across a wheatstone bridge. The signal is condi­
tioned and converted into a 4-20 rnA output signal. 

For applications requiring direct pressure or percent of 
full span readings, the optional A-701 digital readout 
makes an ideal companion device, providing a bright .6" 
high, 3-1/2'" digit LED and supplying power to the Series 
634ES Transmitter. 

Series 634ES Madels Ind Ranges In PSI (III,) 

PHYSICAL DATA
 
GENERAL
 
Maximum Pressure: See chart on this page.
 
Wetted Parts: 316. 316L Stainless Steel.
 
Housing: Designed to meet NEMA-4X.
 

ELECTRICAL
 
Power Supply: 12.3-35 VDC-2 wire.
 
Output Signal: 4-20 rnA DC Oimited at 38 rnA DC).
 
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VDC.
 

RL max = YPS-12.3V 
20mA 

Current Consumption: DC: 38 rnA max. 

MATERIALS
 
Housing: Cast aluminum; textured gray polyurethane
 
finish.
 
Pressure Connection: Stainless Steel.
 

MECHANICAL
 
Weight: 1 lb., 12 oz. (.8 kg).
 
Span and Zero Adjustments: Protected potentiome­

ters, located in auxiliary housing.
 
Pressure Connection: 1/4- female NPT x 1/2'" male
 
NPT. 

PERFORMANCE AT 70°F (21.1 DC)
 
Zero Output: 4 rnA DC.
 
Full Span: 16 rnA DC.
 
Accuracy: ±O.5% of span.
 
Warm-up TIme: 10 minutes.
 
STABILITY/ENVIRONMENTAL
 
Operating Temperature: 20 to 120"F (- 6.7 to 48.9"C).
 
Thermal Errors: ± 0.02%rF typical.
 
Stability: 1% F.S.lyr.
 

STANDARD ACCESSORIES
 
(3) "Z" mounting brackets. 
(3) 10-32 x 4" RH machine screws. ..------- ­

~ DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.comI

P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.s.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com 

Ut-By Fax: 888/891-4963 
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Series 634ES Pressure Transmitter 

, Specifications - Installation and Operating Instructions 

'-r INSTALLATION 

LOCATION: Select a location where temperature of the 
unit will be between 20°F and 120°F. Distance from the 
receiver is limited only by total loop resistance. See 
"Electrical Connections." The tube feeding the pressure 
to the instrument can be run practically any length 
required, but long lengths will slightly increase response 
time. Avoid surfaces with excessive vibration. 

POSITION: A vertical position is recommended, as all 
stocked models are spanned and zeroed at the factory in 
this position. They can be used at other angles, but final 
spanning and zeroing must be done while transmitter is in 
the alternative position. 

PRESSURE CONNECTIONS: A single pressure connec­
tion is provided at the bottom of the transmitter housing. 
It has1/4" female NPT and 1/2" male NPT threads. Attach 
positive pressure to this port. 

MOUNTING: The Series 634ES Transmitter can be 
mounted three ways: 

(A) Supported directly by pipe providing pressure. 

(8) Attached to a mounting surface with 10-32 x 1/4" 
machine screws (included). The machine screws are 
installed through the mounting surface into tapped holes 
on back of unit. 

(C) Mounted with "Z" brackets ~ncluded). Attach "Z" 
brackets to tapped holes on back of unit and fasten to 
front of mounting surface. 

ELECTRiCAL CONNECTIONS 

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT­
AGE RATINGS. PERMANENT DAMAGE NOT COVERED 
BY WARRANTY WILL RESULT. THIS UNIT IS NOT 
DESIGNED FOR AC VOLTAGE OPERATION. 

Electrical connections to the Series 634ES Transmitter 
are made inside the enclosure. Remove the cover, feed 
stripped and tinned leads through the conduit opening 
and connect to terminal block screws marked + and -. 
See Figure A for locations of terminal block, span and 
zero adjust potentiometers. See Figure 8 (Pg. 3) for 
schematic diagram. 

FIG. A 

An external power supply delivering 12.3 to 35 VDC with 
minimum current capability of 40 rnA must be used to 
power the control loop in which the series 634ES 
Transmitter is connected. See Figure B for connection of 
the power supply, transmitter and receiver. 

The range of appropriate receiver load resistance (RL) for 
the power supply voltage available is given by th~ formu­
la and graph in Figure C on Pg. 3. 

Shielded 2-wire cable is recommended for control loop 
wiring, and the cable shielding may be grounded if 
desired. Note also that the receiver may be connected in 
either the negative or positive side of the loop, whichever 
is most convenient. 

Should polarity of the transmitter or receiver inadvertent­
ly become reversed, the loop will not function proper1y, 
but no damage will be done to the transmitter. 



•• 

Bulletin E-69ES 
Page ::5 

• 
Series 634ES Pressure Transmitter
 

Specifications - Installation and Operating Instructions
 

I 

+ 

634ES 
PRESSURE 

TRANSMITTER -
I 

+ 

POWER 
SUPPLYRECEIVER lilt) 

12-35VDC-/\I' A-v VVA 

ISEE FIG.C 
I 

I .yI

FIG. B 

Series 634ES Transmitters can be used with receivers 
requiring 1-5 \Q/t i1put rather than 4-20 mA.. If the receiver 
requires a 1-5 volt input, insert a 250 ohm, 2 watt resistor 
in series with the current loop but in parallel with the 
receiver input. Referring to Figure B, RL becomes the 250 
ohm resistor and points X and Yare connected to the 
receiver input, point X being positive (+l and point Y neg­
ative H or ground. The resistor should be connected at 
the panel end of the transmitter current loop close to the 
receiver input to take advantage of the immunity of the 
current loop to electrical noise pickup. Most electronic 
component distributors stock a 249 n, 2 watt, ± 1% tol­
erance metal film resistor which is adequate for this appli­

cation. 

_ 1-400-r-------------~ 

~ :: MAXIMUM VAlUE (1100 0) 

~ 1100 
~ tOllO 
!Q 900 
ffj llOO 
~ 700 '\WAX. =Vps-12.3 
w 600 20mADC 
~ 500
:rl 400 
II: JOO 
..J 
~ 200 
o foo 
I- 50 +-.--r--f'ir'-'-L.l.f..LJ..IL.J.+llJ-4.JLU..LJ-­

o 5 10 lJ 15 20 2!i JO 35 40 

FIG. C 

WIRE LENGTH - The maximum length of wire connect­
ing transmitter and receiver is a function of wire size and 
receiver resistance. Wiring should not contribute more 

than 10% of receiver resistance to total loop resistance. 
For extremely long runs (over 1000 feet) choose receivers 

with higher resistances to minimize size and costs of 
connecting leads. When wiring length is under 100 feet, 

lead wire as small as 22 AWG can be used. 

PRESSURE RANGING - Each Series 634ES Transmitter 
is factory-calibrated to the range given in the model num­
ber chart. However, special calibration is also available. 
If this is the case, the transmitter will be so marked. For 
purposes of clarification in these instructions, range is 
defined as that pressure which, applied to the transmitter, 
produces 20 mA of current in the loop. Zero pressure is 
always assumed to be 4 mAo If a transmitter pressure 
range other than that supplied is required, follow the re­
ranging procedure described on Pg. 4. 
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Specifications - Installation and Operating Instructions 

PRESSURE RE-RANGING PROCEDURE 

1. With the transmitter correctly connected to the com­

panion receiver, an accurate milliameter with a full scale 

reading of approximately 30 mA should be inserted in 

series with the current loop. A controllable pressure 

source capable of achieving the desired range should be 

connected to the pressure port of the transmitter and teed 

into an accurate reference pressure gauge or manometer. 
The instrument must be ranged in the same position in 

which it will be used. Vertical mounting is recommended. 

2. Apply electrical power to the system and allow it to 

stabilize for 10 minutes. 

3. With no pressure applied to the transmitter, adjust 

"zero" control so that loop current is 4 mA. 

4. Apply full range pressure and adjust loop current to 20 

rnA using "span" control. 

5. Relieve pressure and allow transmitter to stabilize for 

. two minutes. 

6. Zero and span adjustments may be interactive, 50 

repeat steps 3 through 5 until zero and full range pres­

sures consistently produce loop currents of 4 and 20 mA 

respectively. 

7. Remove the milliameter from the current loop and pro­

ceed with final installation of the transmitter and receiver. 

MULTIPLE RECEIVER INSTALLATION 

An advantage of the standard 4-20 rnA output signal pro­
vided by the Series 634ES Pressure Transmitter is that 
any number of receivers can be connected in series in the 
current loop. ThUS, an A-701 Digital Readout Accessory, 
an analog panel meter, a chart recorder, process control­
ling equipment, or any combination of these devices can 
be operated simultaneously. It is only necessary that 
these devices all be equipped with a standard 4-20 rnA 
input and that proper polarity of the input connections be 
observed when inserting the device in the current loop. If 
any of the receiving devices displays a negative or down­
scale reading, this indicates that the signal input leads are 
reversed. 

MAINTENANCE 

Upon final installation of the Series 634ES Transmitter and 
the companion receiver, inclUding the A-701 Digital 
Readout, no routine maintenance is required. A periodic 
check of system calibration is recommended. The Series 
634ES Pressure Transmitter is not field serviceable and 
should be returned, freight prepaid, to the factory if repair 
is required. The A-701 Digital Readout should be 
returned to the manufacturer if service is needed. Refer 
to the A-701 instruction sheet. 

"~_©C_O...;,p..;.Y_ri9.;..h_t_2_002__D_wy_e_r_ln_st-ru-m-e-nt-s_,_In_c_" Pn_"n_t_ecl_in_U_._S_.A_"_61_0_2 F_A_#_01_-44_05_77_-04_,_A_fN_._3 _ 

....... DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.comI

P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com 

Ut-By Fax: 888/891-4963 
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Bourdon Tube Pressure Gauges 
Forged Brass Case I Copper Alloy Wetted Parts IWIKAll Industrial Series Liquid Filled • Type 213.40 

Pressure Gauges 

Application
 
Heavy-duty instrument intended for adverse service
 
conditions where pulsation or vibration exists. Fluid
 
medium which does not clog connection port or corrode
 
copper alloy.
 

Sizes
 
2Y:i" and 4" (63 and 100 mm)
 

Accuracy
 
2Y:i" ±1.5% of span
 
4" ±1.0% ofspan (ASME B40.1 Grade 1A)
 

Ranges (All ranges not stocked)
 
Vacuum 1Compound to 30"HG 10 1200 PSI
 
Pressure from 10 PSI to 15,000 PSI
 
or other equivalent units of pressure or vacuum
 

Working Range
 
2Y:i" Steady: 

Fluctuating: 
Short time: 

3/4 of full scale value 
2/3 of full scale value 
full scale value 

4" Steady: 
Fluctuating: 
Short time: 

Full scale value 
0.9 x full scale value 
1.3 x full scale value 

Operating Temperature 
Ambient: -4"F to 140"F (-20°C to 60°C) - glycerine 

-40°F to 140°F (-40°C to 60°C) - silicone 
Media: max. 140°F (+60"C) - soldered 

max. 212°F (+100°C) - brazed 

Temperature Error
 
Additional error when temperature changes from reference
 
temperature of 68"F (20°C) ±0.4% for every 18°F (10°C)
 
rising or falling. Percentage of span.
 

Standard Features 

Connection
 
Material: copper alloy
 
Lower mount (LM)
 
Center back mount (CBM) 2Y:i"
 
Lower back mount (LBM) 4"
 
1/4" NPT or 112" NPT limited to wrench flat area
 
(7/16"-20 SAE thread for Type 213.405)
 

Bourdon Tube
 
2Ya" Size - Material: Copper alloy
 
30"Hg (Vac) to 1000 PSI - C-type (soldered)
 
1500 PSI to 15,000 PSI - helical type (soldered)
 

4" Size - Material: Copper alloy < 1000PSI
 
316 stainless steel> 1500 PSI 

30"Hg (Vac) to 1000 PSI - C-type (soldered) 
1500 PSI to 15,000 PSI - helical type (brazed) 

Movement 
Copper alloy 

Dial 
White aluminum with stop pin and black and red lettering 

Pointer 
Black aluminum 

Case 
Gold painted forged brass with integral connection and vent 
plug with high gloss brass plated ABS cover ring (2Y:i"). Silver 
painted forged brass with integral connection and blow-out 
plug with chrome plated brass cover ring (4"). 

Standard Scales
 
2Y:i": PSI, PSI/KPA, PSI/BAR
 
4": PSI
 

Weather Protection
 
Weather tight (NEMA4X/IP 65)
 

Window Gasket 
Buna-N 

Window 
Acrylic 

Liquid Filled 
213.40- Glycerine 99.7% 

Order Options (min. order may apply) 
Front or rear flange 
U-Clamp 
Brass threaded or press-fit restrictor 
Front flange for 4Y:i" panel cutout for 4" gauge 
Plastic adaptor ring for 2Y:i" non-metric panel cutout 
Special case colors 
Safety glass window 
Externally adjustable red drag pointer (max. hand) 
Externally adjustable red mark pointer (set pointer) 
Glass window 
Special connections, limited to wrench flat area 
Custom dial layout 
DIN standards 
Other pressure scales available: 
Bar, kPa, MPa, Kglcm 2 and dual scales 

Silicone or fluorocarbon fill 

APM 213.40 
(APM02.06) 



Dimensions: 

-
TYPE/SIZE WEIGHT KEY A" B (1) C 0 E G H J K L M 

21340 0,66Ibs, 
mm 63 53 37 63 11 63 -­ 3,5 14 2 85 

2's" in 2,5 2,09 146 2,48 .43 248 -­ ,14 ,55 ,08 3,35 

21340 mm 100 80 49 101 13,5 74 30 5 17 2 132 
4" 2431bs, 

in 4,0 315 1,93 398 ,53 2,91 1,18 20 67 .08 5,2 

KEY N 0 P R S T W BB CC DO EE GG HH JJ MM 
mm 75 79 39 5,5 2 -­ 14 68 72 63 36,5 61 3 50 91 
in 2,95 3,11 1.54 ,22 ,08 1/4" ,55 2.68 2,83 248 1,44 24 ,12 197 3,58 

mm 115 122 52,5 5,5 35 -­ 22 107 -­ 101 48 755 5 59 -­
in 4,35 4,80 2,07 ,22 ,14 1/2­,87 4.21 -­ 3,98 1,89 2,97 ,20 232 -­

(1) For 4- gauges with 1/2" NPT con flection, 8 dimension changes to 85mm/3,35in, 

Optional Type 213_405 - 7/16"-20 SAE connection 

A" NOMINAL SIZECl 
0-.... r

~ 

L 
, , 

q 1[ 

...... 
Zl1«5lvr 

'/IF7:J1lII 

TYPE/SIZE WEIGHT KEY A" B C F G J 

213.40S mm 63 55 37 6,2 63 3,5 
2,5­ 0,68Ibs, 

in 2,5 217 146 ,25 248 ,14 

KEY L M N S W 

mm 2,0 85 75 20 22 

in ,08 3,35 2,95 ,08 087 

T=7/16"-20 SAE connection with hex nut, 
Viton a-ring, and zinc-plated steel washer 

THE MEASURE OF 

Total Performancem 

Ordering Infonnation:
 
State computer part number (if available) I type number I size I
 
range I connection size and location I options required.
 

SpeCffiC8lionl gIven in !hia pnce lilt repreaerrt the stete of engineering 8' the lime of printing 
......, ModificatIon. may take piKe .-1d the apecified materie'l may chllnge without prior notice 

05101 

IWIKAII 
WIKA Instrument Corporation 
1000 Wiegand Boulevard 
Lawrenceville, Georgia 30043-5868 
Tel: 770-513-8200 Fax: 770-338-5118 
http://www.wika.com e-mail: info@wika.com 
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l ~IBC;:~ 
DUCTILE IRON Ul1000-5 

(150 pSI)BUTTERfLY 14" - 24" 

VALVES 
LDIWD 1000 AND 2000 

For use in Commercial
 
CoostrucIion and General
 
Utility Service: 

• • HVAC (Condenser, Chilled
 
Water, Hot Water Healing
 

• • Hot and Cold Domestic
 
Water
 

• • Compressed Air (BUNA liner)
 
• • Vacuum Service
 
: • End of line Service
 

(Dead End)
 
: • Modulating Control Services
 
· ~.

: IIMfItiItiKi3.liill ~ 
: • Molded in liner (2" - 12") :
 
• • Internal StemlDisc Drive :
 
• • Ductile Iron Body
 
• • Streamlined Spherical Disc
 
• • Upper and Lower Bushings
 
: • High Strength 416SS Stem
 

Extended Neck 
•	 Threaded Double Seal Collar
 

Bushing (2" - 12;
 

•	 Meets or exceeds require­

ments of MSS SNi7.
 

•	 United States Coast Guard 
Approval. 

•	 Suitable for use with ANSI 
• Class 125 and 150 flanges. 
: • Pressure rating 200 psi 

(2"-12") and 150 psi (W-24") 
: • Vacwm to 28" mercury 
• • Bubble tight shutoff at full 

pressure 
•	 Wide choice of seat and disc 

combinations to suit lJ) 2000-3 ~ jl I 

customer application. (200 pSi) ~ e': 'f 
2" -12" I 

DIBFV-Ol99 Ii:) Copyrighll999 NIBCO INC 
Printed in ltIe U.S.A. 
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LDIWD 2000 SERIES 200 PSI SPECIfiCATIONS
 

--ct01WD2000-sERlES-----Materiaf1.ist-----­
~

- , 
-~ lIART" - ;. SPECIACATION ­

1. 
2. 
3. 
4. 
5. 
6, 
7. 

8. 

9. 
10. 
11. 

Stem 
Collar Buslill!l 
Stem seaJ 
Body seaJ 
Nameolale 
Upper Bushina 
Liner 

Oise 

lower Bushina 
80dYtwmer) 
Body (lug] 

Stainless Sleel, ASTM A-582type 416. ASTM A564 Type 17.4 PH" 
Brass, ASTM 8-124 
EPDM Ruber 
EPDM Rubber 
Alumil1lJll 
CoooerCDA122 
EPDM Rubber, BUNA (NBR), FIuoroeIastomer 
Aluminum, Bronze, ASTM 8-148 Alloy 954J955 

t Ductile Iron, ASTM A395 (Plaled) 

t Stainless Sleel ASTM A743 Grade CFBM 
CooDel' CDA 122 
0ucIi1e Iron, ASTM A-536 
Ductile Iron, ASTM A-536 

H
 

I
 

• OplKlnai Stem Material 
t lO 3000 Series My 

LDIWD2000 SERIES Dimensions 
'. ~~~~~~~'~G~ METAL RUBBER --J~-

- -SIZE< A - .B . C "; D' -, E ,F Rat H I Square 

I 
C"-'" 

2" 2.622.53 4.00 1.25 5.38 .38 .312 1.8121.688 325 
3.12 .3702.5"' 2.90 4.75 125 5.88 .38 3.251.812 1.938 

3' 3.15 6.12 3.38 .38 .370 1.8125.25 1.25 1.938 3.25 
4" 4.15 6.75 125 6.88 4.00 .38 .403 - 2.062 2.188 325 
~ .4C1fl.AA 2..3125.15 7.62 7.38 4.751.25 325'188 

.4C1fl!i?5 .386" 8.006.15 8.62 2.188 2.3121 '!i 3.2r/ 
8' 10.87 9.25 6.50 .508.15 125 .560 2.375 2.500 325 

-. 10' _2.81210.15 1325 1.25 8.00 .50 4.75.686 - 2.688--~ 
12' .74812.15 16.00 125 12.00 9.25 .50 4.753.000 3.125 

tDIWD2000 SERIES Dimensions 

.-~.'.:~~~~~--Ai~r%x. A~~~~. 
SIZE-;' 'f:J'. '0': !' . R i K '_' ~:j ~ Wafer Lug M Net Wt. Net Wt. 

,'. Dla. - .8. C. . Dla.·' Cia. -No.· Dla., Length . Lenglh S.c. (Ibs.) (Ibs.) 

~ 

2" .500 3.25 .437 .437 4 '/..11l1lC 4 1'1> 4'" 7 6 
2.5" .562 3.25 .437 .500 4 '/..11l1lC 4'/. 1'1> 5'1> 9 8 
3" .562 3.25 .437 .500 4 '/..11unc 4'/. 1'/. 6 9'1> 8'" 
4' .625 3.25 .437 .562 8 "/..11l1lC 5 1'/. 7'1> 15 12 
5" 750 3.25 .437 .656 8 '/..10lllC 5'/. 2 8'" 19 15 
6" .750 325 .'h3, ~ ~ ·''',uurx; :;).,. 2 9'12 24 18 " .... 
B' .875 3.25 .4Jf .fO C 0 "'..lUlIlC 0". il.'/. -,. J::J ~ 

10' 1.125 5.00 .562 1.000 12 '/..9unc 6'/. 2'/. 14'/. 56'" 45'1> 
12" 1.250 5.00 .562 1.062 12 '/..9unc 6'/. 2'1> 17 87 72 

NIBCO INC_ World Headquarters' 1516 Middlebury St.· Elkhart, IN 46516-4714 U.S,A. "Tel: 1.800.234.0227
 
International Service' Tel: +1/219.295.3221 • Fax: +1/219.295.3455
 

www.nibco.com 



SPECIFICATIONS AND TECHNICAL DATA
 
TOROliE is the rotary effort required to operate a IW/WD 2000 SERIES Torque Data 

.. ­valve. This turning force in a BuUef1Iy ~ is ~~ 

- .~-, ..: .~IZE ..J..•--.r: .. 100 PSIdetennined by three factas. (1) Friction of the disc to 

'-r/ seat for sealing (2) bearing friction and (3) dynamic 
2" 

torque. .. 

2'h" 
BREAKAWAY TORQUE is the total of Ihe torques 3" 
resulting from bearing friction and seaUdisc interfer­ 4" 
ence friction at a given pressure differential. This 5" 
value is normaDy the highest required torque to 6" 
operate a vatve and is used in sizing actuatas. The 8" 
torques listed are valid for water and lubricating fluids 10· 
at ambient temperature. 12" 

140 
190 
250 
430 
590 
795 

1850 
2,350 
3,875 

.200 PSI 

180 
235
 
300
 
530 
760
 

1,035
 
2,350
 
2,900
 
5,390
 

Ul/WD 1000 SERIES Torque Data 
",,-~~, ~ ­ -~-.------.--. ­

;;'::"··SIZE .' ";; -.~ 75 PSI : 150 PSI 

14· 
16· 
18· 
20· 

~._.__.__._---_._---­
24· 

3,837 
5,003 
6,567 
8,540--_.. 

n??O 

4,870
 
6,685
 
8958
 

_.__J 1,95C!.._____
 
18680
 

NOTE:	 Torque data shoYm is for general service (dean water, ambient temperal\l'es). For non­
lubricating, high tempel3tures or aggressive media, consult NIBCO Technical Service. 
Torque tisted br EPOM. When calculating loIque br Buna or Fluorocarbon, multiply by 1.25 

SAMPLE BUTIERFLY VALVE SPECIFICATION 
Line Control Valves 2" and Larger: 

BUTTERFLY VALVES: Valve shall be full lug or water body style. Valves to be manufactured in accordance with MSS SP-67. The valves shall
 
be rated at least 200 psi (2" - 12") and 150 psi (14· - 36") bi-directional differential pressure. Body to have 2" extended neck for insulation and to
 
be shock resistant ductile iron. Valves to have aluminum bronze disc and molded in or cartridge seat of EPDM rubber. Stem shall be 400
 
series stainless steel. Top and bottom stem bushings of dissimilar material are required with a positive stem retention mechanism. Sizes 2" to 6"
 
shall be lever operated with 10 position throttling plate; sizes 8" and larger shall be gear operated. Lug style valves shall be capable of
 
providing bi-directional"Dead End Service" at full pressure without the need for a down stream blind flange.
 

ACCEPTABLE VALVES:
 
NIBCO - LD2000 (2" - 12"), lD1000 (14" - 24") and N150235GO (30· - 36·).
 

Key to Butterfly Valve Figure Number System*
 
L D 2 0 0 0 o
 

PRESSURE SEAT DISC OPERATING 
TYPE MATERIAL RATING MATERIAL MATERIAL 
BODY BODY 

MECHANISM 

t- Baft 81_ 
W· Warer C· Cast 1r'D1 1- ISO PSI 1- Bau-N (Nitrile) I- Daclile IrOI' 
L-Lag Do Dadile 1I'0Il IrAnlaled O-EPDM 8- A1am. BI'DDe 

3-11Locll (Std.) 
G- Grooved 2·200 PSI 2- Flaoroelaslomer 2-CFlM S- Gearop. 

3- 250 PSI S- ULIFM "'" EPDM COiled
 
4-300 PSI 7- Polymid Brass or DJ.'
 

7· Baal-N Coalell
 
Brass or D.I.'
 

• 1IW Uy is Dguide onlY. it is rrJI illJendetJ ID iJifer IIwJt 011 combirrJliDIU QIII or ..;JJ be pt'D<!Jad. 
I. E1ec:Ito NicleI P/(l/ed 2. Grrx1w!ti crti DtI(v. 

NIBCO INC.• World Headquarters
 
1516 Middlebury St.· Elkhart. IN 46516-4714· U.S.A.
 
Tel: 1.800.234.0227 • Tech Services: 1.888.446.4226
 

International Service· Tel: +1.219.295.3221 • Fax: +1.219.295.3455
 
www.nibco.com 
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NIB~C"'!'!:.O=-:-'~:---::-~-:---:---:--
A H E ADO F r H E FLO W' 

WNW.;.;...;...;..;..;..;.;.n;.;.;.;;ibco;;...;;;..;;;;..c=o..:.:.:.m 

Revision 4/26/02 
_ 

Class 125/250 Iron Body Silent Check Valves 
Flanged • Globe Style • Renewable Seat and Disc • Spring Actuated 

2. Seat	 Bronze ASTM B584 Alloy CB3600 (BI ..... <I91O, 125 lb. CI~ 
2a. Seat Buna-N Bonded to Bronze (WI f]MU,250 lb. Cia 

3. Disc	 Bronze ASTM B584 Alloy CB3600 Flanged 
4. Spring	 Stainless Steel Type 302 ASTM A 313 

5.	 Bushing 6' and smaller ASTM B16
 
8' and larger ASTM B584 C83600
 

6. Set Screws	 Stainless Steel Type 304 ASTM A 276 

• 
flOW 

DlMENSIONS-WEIGHTS-QUANTITIES 
Dimensions
 

Size A F-910 F·960
 
In. mm. In. mm. Lhs. Kg. Lhs_ Kg.
 

2'h 65 5.SO 140 24 11 24 11
 

3 80 6.00 152 28 13 36 16
 

4 100 7.25 184 43 20 59 27
 

5 125 8.SO 216 55 25 78 35
 

6 ISO 9.75 248	 ~ 

8 zoo 12.SO JIB in : l% Hi 
10 2SO 13.SO 343 183 83 253 115 F-91D-B or F-!I6D-B 

12 300 14.25 362 306 139 401 182 Fig xFig Fig xFig 

14 3SO 15.75 400 410 186 511 232
 

16 400 17.63 448 SOl 227 697 316
 

18 4SO 18.75 476 725 329 960 435
 

20 500 20.63 524 890 404 1180 535 

24 600 24.00 610 1220 553 x x 

30 7SO 29.25 743 2000 907 x 

36 900 45.00 1143	 4425 2007 x 
• Not ...i"-.I. !Use .i,es. 

NOTE:	 F-SlO ..... 10 125 Ill. fiMg. dimellSioeL
 
F-B_d. Iv 25D III. Fleng. dimeniollS.
 

A W.... Sly" B.a.rfl, V.I.. ee led an die d_.........id.
 
01 Ill. f·!10 Z'h"-lr .iz•• willlaat at ....cers .. "'epI.n.
 
316 $tailll... $IHI Trim ...il••I. - COIISa/l f.cIDrJ.
 

USE 1111$ VAIYE OM.Y WITH RAT FACE RANGE AND RJU. fACE GASKET.
 

WARNING: 1. Se.I ..d al ..l.. molt •• m.led 10. It••d.... n.1
 
feeed _III n..... R••••• n••g.. nol.ce.pta.I•.
 

2. TIIe ro .0110 •••••d .. lteMm ••Iv... 
3. V.I are .001a •• ned ..... rocip""",li...i.
 

comproaar.
 F·91D-W or F-960-W 
4. 11111.11 5 pip. di.mel.n ..i.imam claw."'", !ram Fig x Fig Fig x Fig 

ptlmp disc....rg. or .1._. la ....id now IOn.I••c•. 
Flaw .lrIig.I..... m., •• ,.q.i,H i ce•••.
 

NOn: 0. pMOlP di.c....rg•• die preferred c.eck VII re i.lia•
 
•pring I••ded. swia. 4";oa willlle", .nd weiglll or Ie",
 
.nd .pri••.
 

PART 
1. Body 

CONFORMS TO MIL-V-18436F 
FM APPROVED 

MATERIAL LIST 
SPECIFICATION 
Cast Iron ASTM A 48 Class 35 

A 

flOW 

II NIBCO INC. WORlO HEADQUARTERS. 1516 MIDDLEBURY S1 • ELJ:HART.IN 46516-4740 • USA· PH: 1.800234.0227 
1I0i SERVICES PH: 1.888.446.4226 • fAX: 1.800.234.0557 • INTERNAnONAl OFACE PH: +1.574295.3221 • fAX: +1.574.295.3455 

www.nibco.com 
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SHOWN: MODEL MW500 

j 

'. --.,.. _.. 
\, ,,':"; 'I.:~ /'

"'-­ .•.._~"".~. 

flowmeter comes with a 
standard instantaneous 
f10wrate indicator and 

straight-reading totalizer. 
An optional electronic 

register is also available. 

flowmeter for municipal and wastewater treatment applications 
l 

r""'v"",, ,''v' ., ...... I - .. 

Me: Propeller 
CONFIGURATION SHEET 
MAIN LINE FLOWMETER MODEL MW500 / MZ500 

DESCRIPTION 

Model MWSOO and MZ500 Main Line Propeller Flowmeters 
are manufactured to comply with the applicable provisions 
of the American Water Works Association Standard No. 
C704-92 for propeller type f1owmeters. The model MW500 
is designed for a maximum continuous working pressure of 
up to 150 psi and is fitted with AWWA Class D flanges. The 
model MZ500 is designed for a continuous working 
pressure of up to 300 psi and is fitted with ANSI 816.5 
Class 300 flanges. The impeller and drive assembly are 
easily removed through the top flange connection. The 
meter flow tubes are coated with fusion-bonded epoxy for 
maximum corrosion protection, and integral flow 
straightening vanes reduce upstream flow turbulence. As 
with all McCrometer propeller f1owmeters. standard features 
include a magnetically coupled drive, instantaneous 
f10wrate indicator and straight reading, six-digit totalizer. 

Impellers are manufactured of high-impact plastic, capable 
of retaining their shape and accuracy over the life of the 
meter. Each impeller is individUally calibrated at the factory 
to accommodate the use of any standard McCrometer 

The McCrometer Propeller 

Typical face plates. 

APPLICATIONS 

The McCrometer propeller meter is the most widely used 

as well as agricultural and turf irrigation measure 
Typical applications include: 

• Water and wastewater management 

• Center pivot systems 

• Sprinkler irrigation systems 

• Drip irrigation systems 

• Golf course and park water management 

• Gravity tumouts from underground pipelines 

• Commercial nurseries 

, 3255 West Stetson Avenue
 
Hemet CA 92545-7799 USA
 

register. The MW500 and MZ500 can be field-serviced 
without the need for factory recalibration.. Factory 
lubricated, stainless steel bearings are used to support the 
impeller shaft. The shielded bearing design limits the entry 
of materials and fluids into the bearing chamber providing 
maximum bearing protection. 

The instantaneous f10wrate indicator is standard and 
available in gallons per minute, cubic feet per second, liters 
per second and other units. The register is driven by a 
flexible steel cable encased within a protective vinyl liner. 
The register housing protects both the register and cable 
drive system from moisture while allowing clear reading of 
the f10wrate indicator and totalizer. 

INSTALLATION 

Standard installation is horizontal mount. If the meter is to 
be mounted in the vertical position, please advise the 
factory. A straight run of full pipe the length of five 
diameters ahead and one diameter behind the meter is the 
minimum nonnally recommended. 

909-652-6811 I FAX 909-652-3078 
e-mail: info@mccrometer.com ©2002 by McCrometerlPrinted in U.S.A. 
Web Site: http://www.mccrometer.com Lit#24517-20 Rev 1.4/8-02 



MAIN LINE FLOWMETER MODEL MW500 I MZ500
 

SPECIFICATIONS 

PERFORMANCE 

ACCURACY: ±2% of reading guaranteed throughout
 
range.
 

RANGE: See dimensions chart below
 
HEADiOSS: See dimensions chart below
 
MAXIMUM TEMPERATURE: (Standard Construction)
 

160°F constant
 
PRESSURE RATING: Model MW500: 150 psi
 

Model MZ500: 300 psi
 

MATERIALS 

BEARING ASSEMBLY: Impeller shaft is 316 stainless steel. 
Ball bearings are 440C stainless steel.
 

MAGNETS: (Permanent type) Cast or sintered Alnico
 
BEARING HOUSING: Brass; Stainless Steel optional
 
REGISTER: An instantaneous flowrate indicator and
 
six-digit straight-reading totalizer are standard. The 
register is hennetically sealed within a die cast 
aluminum case. This protective housing includes a 
domed acrylic lens and hinged cover with locking hasp. 

IMPELLER: Impellers are manufactured of high-impact 
plastic, retaining their shape and accuracy over the 
life of the meter. High temperature impeller is optional. 

OPTIONS 

•	 Intemational flange standards available 
•	 Other than standard laying lengths available 

Register extensions available 
•	 Forward/reverse flow measurement 
•	 All stainless steel construction 
•	 High temperature construction 
•	 ·Over Run· bearing assembly for higher-than­

nannal flowrates 
•	 Electronic propeller meter available in all sizes of 

this model 
•	 A complete line of flow recording/control 

instrumentation 
•	 Certified calibration test results 

FLowq 

r 
D*-H="'t-~~==,,-L--H 

111---~1 
I-----l-----

McCROMETER reserves the right to change design or specifications without notice 
II II	 '111'/1:::1,'''"'1. 

Meter and Nominal Pipe Size 2 21/2 3 4 (6) 8 10 12 14 16 18 20 24 30 36 
Maximum Flow U.S. GPM 250 250 250 600 1200 1500 1800 2500 3000 4000 5000 6000 8500 12,500 17,000 
Minimum Flow. U.S. GPM 40 40 40 50 90 100 125 150 250 275 400 475 700 1200 1500 
Approx. Head Loss in Inches 
at Max. Flow 

29.50 29.50 29.50 23.00 17.00 6.75 3.75 2.75 2.00 1.75 1.50 1.25 1.00 1.00 1.00 

MW500 
AJ:'Drox. ShiDDinQ Weight-lbs. 36 36 43 54 115 135 197 325 465 530 744 890 1,293 1450 1650 
B inches 3/4 3/4 3/4 3/4 7/8 7/8 1 1 11/8 1 1/8 1 1/4 1 1/4 1318 13/8 15/8 
C inches 43/4 51/2 6 71/2 91/2 113/4 141/4 17 183/4 21 1/4 223/4 25 291/2 36 423/4 
0 inches 6 7 71/2 9 11 131/2 16 19 21 231/2 25 271/2 32 383/4 46 
H inches 11 3/4 121/4 121/2 151/4 161/4 181/2 21 3/4 241/4 251/4 281/2 291/4 321/2 363/4 423/4 491/4 

L inches 14 16 16 20 22 24 26 28 42 48 54 60 60 60 60 
No. of Bolts per Flanqe 4 4 4 8 8 8 12 12 12 16 16 20 20 28 32 

MZSOO 
A!:'prox. Shipping WeiQht·lbs. 50 55 62 90 145 220 340 430 650 820 1,315 1,508 2,165 
B inches 3/4 7/8 7/8 7/8 7/8 1 1 1/8 1 1/4 1 1/4 1 3/8 1318 13/8 1518 

C inches 5 57/8 65/8 77/8 105/8 13 151/4 173/4 201/4 221/2 243/4 27 32 
0 inches 61/2 71/2 81/4 10 121/2 15 17 1/2 201/2 23 251/2 28 301/2 36 
H inches 12 121/2 127/8 153/4 17 191/4 22 1/2 25 261/4 291/2 323/4 34 383/4 
L inches 20 20 20 24 26 28 30 32 42 48 54 60 60 
No. of Bolts per Flanae 8 8 8 8 12 12 16 16 20 20 24 24 24 

Note: Flanges meet ASTM-A·181 specs. Larger Rowmeters on speCIal order. 

REPRESENTED BY: 

3255 West Stetson Avenue 
Hemet CA 92545-7799 USA 
909-652-6811/ FAX 909-652·3078 
e-mail: info@mecrometer.com ©2002 by McCrometerlPrinted in U.S.A. 
Web Site: http://WWW.mccrometer.com Lit#245 17·20 Rev 1.4/8-02 



(l IOW meters are becoming mandatory for 
agricultural irrigation systems in an increasing 
number of counties and states as stricter water 

management programs are implemented. 
Adding flowmeters to systems designed originally 

without them is not difficult but requires consideration of 
a few important installation guidelines to assure the 
accuracy of the device. 

Propeller flowmeters are most common in agriculture 
and are the subject of this article. While there are many 
technologies available for measuring flow, the propeller 
meter has cost and space advantages, especially when it is 
to be installed in an existing irrigation system. 

Because the measuring element of this type of a 
flowmeter is a propeller positioned in 
the center of the flowstream, the pipe 

'-' must be completely full and the flow of 
the water must not swirl. These basic

I conditions must be met to assure the 
accuracy of the flowmeter. 

Upstream DisturbancesI 
Flowmeters sense water velocity 

so they are vulnerable to certain 
upstream disturbances. Upstream 
obstructions, such as elbows, valves, 
pumps, and different sized pipe, can 
disturb the even flow of water through 
the meter. To solve these disturbances, 
the flowmeter should be installed 
downstream of obstructions on straight 
pipe at least five pipe diameters in 
length. For example, a flowmeter 
installed on eight-inch diameter pipe 
should be at least 40 inches (5 x 8") 
downstream of any obstruction. In 
addition, no obstruction should be 
located within one pipe diameter 
downstream of the flowmeter. The 
downstream pipe should be straight 
for this distance as well. 

Certain conditions can cause 

excessive swirling of the water flow. A centrifugal sand 
separator or two elbows in different planes are examples. 
Well-developed swirls created by either of these conditions 
can travel up to 100 pipe diameters downstream if 
unobstructed. 

Since most installations have less than 100 diameters to 
work with, straightening vanes can be placed just ahead 
of the meter. The vanes will break up most swirls and 
ensure accurate measurement Some flowmeters include 
vanes as a feature. 

Gravity also conditions flow. Mounting the meter 
vertically to take advantage of gravity flow conditioning 
offers some slight advantages. It is important to specify 
the orientation of the meter when ordering. 

1nstallation 
Requirements 

EXAMPLE: 

A 8 inch nominal size meter. 
UPSTREAM: Requires 8" x 5 =40" 
DOWNSTREAM: Requires 8" x 1= 8" 



Calculate Flow Range 
Naturally, a flowmeter is most accurate when used 

within its design specifications. One of the most 

important is the range of flow rates. The irrigation 
manager must calculate the flow rates he needs for his 
irrigation system in order to select the right flowmeter. 
The range is typically very large and is expressed as the 
turndown of the meter. The turndown is the ratio of the 
maximum flow rate to the minimum flow rate and is 
often 15: I. That means the meter would remain accurate 
up to 15 times it's minimum flow rate. For example, a 
meter with a minimum flow rate of 100 gpm and a 
turndown of 15:1 would remain accurate up to a flow of 
1,500 gpm. Meters for smaller pipes tend to have lower 
turndowns and a narrower range of flow rates than larger 

pipes. 
As long as the pipe is full, flowmeters will work 

within a wide range of 
pressure. Maximum 
pressure is the only 
limitation. Standard 
meters ha ve a 
maximum pressure 
tolerance of 150 psi. 
This Should cover 
most agricultural 
applications. If not, 
meters are available 
with higher pressure 
ratings. 

Tile pressure loss caused by the meter (headloss) is 
minimal when the pipe and meter are sized properly for 
the flow. The greatest headloss occurs with smaller pipe at 
high water velocity. By sizing pipe and flowmeter to fit 
the needed volume of water at a reasonable velocity, 
headloss is less than one psi. 

Propeller flowmeters have an average accuracy of 

3255 w. Stet",m .'\\'t'. 
H~m(·t. CA 92S45·77Q'l 
Tel 909 6524811 
Fax 909 652-3078 ~ 

Flowmeter Recommendation 

The M0300 
Saddle Flowmeter 

ask us about details. 

@ McCROMEfER
 

plus or minus two percent when operating within their 
designed flow range. This further supports the need for 
selecting the right flowmeter for the particular irrigation 

system. 

Reading Flowmeters 
Finally, flowmeters are available that provide totals in 

specific units, i.e. gallons, acre feet, acre inches, cubic feet 
etc. Be sure you select a flowmeter that reports and totals 
in the unit of measurement most appropriate in your area. 

Some guidelines are helpful for reading totalizers on 
f1owmeters. All totalizers on propeller meters have a 
"multiplier." For example, an eight-inch flowmeter that 
totalizes in gallons will have a multiplier of (X) times 100. 
That means that the last digit on the right of the six digit 
totalizer is not gallons, but hundreds of gallons. Usually 
two zeros are printed on the dial face to the right of the last 
digit to signify the multiplier. 

Four-, six-, and eight-inch meters in gallons have 
multipliers of 100. Ten-, 12-, and 14- inch meters have 
multipliers of 1,000. 

The same eight-inch flowmeter totalizing in acre feet 
will have a multiplier of .001. Now zeroes are not added to 
the reading but a decimal point is included after the first 
three digits. Usually the digits that signifY fractions of acre 
feet are in a different color and/or X. .001 is printed below 
the totalizer. As the meter size goes up, the decimal point 
moves to the right. The person reading the meter .must be 
careful to add the correct amount of zeroes or place the 
decimal point in the right place. The meter reading can be 
off by a factor of 10, 100, or l000! 

Flowmeters are an important tool in irrigation 
management and water conservation. Learn how to install 
them properly and read them accurately. • 
Editor's Note: This article was prepared with the assistance of 
Glenn Voss of McCrometer in Hemet, CAlifornia and appeared 
in "Irrigation Journal" April, 1992. 
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Specification Sheet
 
Model: Description: Document': Rev: Date
 
E7000 Two-Wire 4-20 rnA Transmitter 24527-13 1.2 06/02
 

Features: 

• Industry standard 2-wire 4-20 rnA output 

• Output is linear with tlowrate 
• Compatible with all McCrometer propeller meters with a mechanical register 

• Installation can be accomplished without meter removal from pipe 

• For meter sizes up to 24" 

• Signal can travel up to 5000 feet 

• Additional pulse output and anti-reverse options 

E7000-0xx 
,....---~~ 

Anti-Reverse Pulse Output 
O-No 0- None 
I - Yes I - Dry Contact 

2 - Open Collector 

Electrical Characteristics: 

E7000 Model: 4-20 mA Output DrvContact Open Collector Anti-Reverse 

E700D-000 • 
1=7nnn.no1 • • 

C' 
- ~,._­ .. -

E7000-OO2 • • ~ 

~_~-01U _ • •._--_. 
E7000-011 • • • 
E700D-012 • • • 

4-20 rnA Output: 

Operating Temperature: _+=25::...:;to~+..:.1=30.:;..;:d=egr=ee~s _.:..F 
Red 

Black 0 
E7000 

4-20 rnA Output 

+Supply Voltage: 16 - 40 VDC Power Supply 
Temperature Coefficient: ±I.O% r-- ­- ----,--=:=,:-:-------- ­

Linearity: 0.1 %--=.::..:....:..:=--------- ­
Accuracy: 0.5% over the entire ~g~ _ 

Instrumentation-Maximum Resistive Load: Supply Voltage Dependent· ... 4-20 rnA Input
Reverse Voltage Protection: -3OOV Maximum 

D on ac 

Type: _---""---'--'-=".:..::..:..'-<..:-. 

Rated LAC): 

Rated Load (0 . 
-----.,;;..:.:;;;=;;,.,.-r )+------1 ...Max. Operating Current: Puhe

~=-:-:~~:-:-:------­
Max. Switching Power: Counter

--=-=--'-:!..C:='---"'''''O.:­
Contact Closure Duration: ----7-:-===-:..:==----=,==---­

Max. Clicks per Minute: -'--'-- _ 

Type: -=-:.:...:...:...=::.=..:=S~~==~
 
Isolation Voltage:
 

.......--1l---'--......-""'t-.J-t------1 ...
Collector to Emitter VOltage:~~~~~M~ax~im~um~~~~~:::: Puhe
 
Collector CU 200 rnA Maximum Counter
 

Pulse OuiP. ration: 20 milliseconds

------'-- ­

es per Minute: 350 _---e:.....:­

• • Use formula (Supply Voltage - 16) + 0.02 = Maximum Load(n) 
** - Totalizer output operates only when power is applied to the 4-20 rnA loop. 

McCrometer reserves the right 10 change the Specification without notice. 

:-_S "lK....f"'rlru.fl:'T"[.'J) 3255 W. Stetson Ave., Hemet. CA 92545-7799 USA - Phone (909) 652-6811/ Fax (909) 652-3078 
IV.LUUVJLl U\. Web Site: http://www.mccrometer.rome-maH:info@mccrometer.com 

@20()2 by McCrometer, Inc./Printed in USA 
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I. GENERAL INFORMATION 

A. Unpacking and Inspection 

Your E7000 ANALOG TRANSMITTER is engineered to be a highly reliable. accurate system. It 
has been systematically assembled, inspected. tested and calibrated; then carefully packed or 
installed on your new McCrometer flowmeter before shipment. If not installed, unpack the 
transmitter carefully and inspect each assembly thoroughly for obvious shipping damage. 
Notify the freight carrier immediately upon discovery of any damage. The inspection should 
include the following after carefully removing it from the carton (Figure 1). 

CIRCUIT BOARD MAGNET ASSEMBLY 
CONDULET 

ALUMINUM HOUSIN 

Figure 1. E7000 Transmitter 

1. Look for obvious physical damage such as cracks in the housing, loose circuit board, 
screws, magnet assembly, or condulet. 

2. Rotate the magnet by hand and check for smooth rotation of the magnet assembly. Binding 
or rough operation may indicate that the bearing has been damaged. 

3. Check the alignment of the condulet to the body of the housing, they should be parallel. A 
slight mis-alignment is acceptable but it should be tight. A loose condulet could allow 

. moisture to enter the transmitter or tenninal area	 of the condulet and cause failure. The 
condulet is attached by a 1/2" dose nipple with thread lock on both ends. If the condulet was 
moved in shipment, the seal of the thread may have been broken. 

4. Finally, make sure that all parts are induded in the shipment listed below and shown in 
figure 2. 

1. E7000 Analog Transmitter Assembly 
2. EH222-10 Installation Kit that contains: 

EH221-00 Cable Extension 1 each 
10142·20 Screw 10-32 x 3" Long wi Seal Hole 1 each 
10142-30 Screw 10-32 x 2-314" Long 5 each 
10180-00 O-Ring 3-5/8" 00 1 each 
10262-00 Gasket Flat 1 each 

3. Operation & Maintenance Manual 
Page 2 of 14 
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,---------- ­,,
 
,
,,, 
,, 
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,L _ 

FLAT GASKET 

t O-RING 

CABLE EXTENSION'='\
HOI/l=iINC:; 

Figure 2. E7000 Retrofit Parts Kit 

B. Precautions 

Avoid rough handling of the transmitter. The electronic circuits are of solid state technology but 
damage can result from shock in a fall. During unpacking and installation avoid dusty areas as 
much as possible. Fine dust or sand can cause erratic operation or failure of the circuitry. 
Once installed properly, the transmitter assembly is nearly impervious to environmental effects. 

When connecting the cables and connectors, be sure that the screws are securely fastened and 
that the connectors are firmly pressed into place. Normally, you will not have to be concerned 
with the internal connections unless you are performing maintenance on the assembly after 
years of perfect operation prior to some inadvertent failure. 

Double check the installation, wiring, and power supply used to excite the transmitter to assure 
that specifications are adhered to properly and precisely to avoid failure and violation of 
warranty. 

C. Description 

1. General 

The E7000 transmitter is a single assembly mounted on the flowmeter beneath the register 
assembly. It is contained in an aluminum housing 4.25" in diameter and approximately 2" high. 
It comes equipped with a standard 112" electrical Ll19 condulet attached by a brass 1/2" close 
nipple. 

The E7000 uses the mechanical rotation of the flexible drive shaft to turn a magnet assembly 
generating an electric pulse. The pulse is generated by a rotating magnet assembly that has 
four or eight magnets placed evenly around the assembly. 

i 
SCREWS 

Page 3 of 14 
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Figure 3. Location of Magnets and Sensors 

The magnets pass by the sensor (Figure 3) or sensors depending on whether you have the 
standard (one sensor) or the anti-reverse (two sensors) transmitter, and in doing so the magnet 
generates a pulse output that either goes to a digital to analog converter circuitry (standard), or 
to the quadrature IC (for anti-reverse) and then to the digital to analog converter circuitry. 

2. Totalizer Output Circuit 

With the E7000 there are two totalizer output options. These options must be ordered when 
the transmitter is manufactured. 

1.	 The DRY CONTACT output. 
This is an internal relay rated at .5 Amps. resistive, 125 VAC, 1 Amp 30 VDC. 

2.	 The optically isolated NPN transistor output. 
The end user supplies the power (up to 40 VDC) and ground to the open collector 
output. 

The pulse output from the Totalizer varies with different pipe sizes. When using the RELAY 
option the transmitter is limited to under 10 pulses per minute, when using the OPEN 
COLLECTOR output you can achieve a much greater pulse rate, up to 700 pulses per minute. 

3. Switch Selected Scale Output 

The E7000 Totalizer output can be reprogrammed in the field. What this means is that the 
amount of fluid that passes through the meter before one totalizer pulse can be changed by 
simply changing the switch settings on the board shown in Figure 4. Contact McCrometer if the 
totalizer scaled pulses will be set to a different value. 

Page 4 of 14 

© 2002 by McCrometer. Inc.	 Printed in U.S.A. lit# 24512-00 Rev. 1.2112'{)2 



E7000 10M Manual 

Figure 4. Location of Scaling Switches 

II SPECIFICATIONS 

A. Overall Systems Specifications 

Accuracy: 0.5% over entire range 
Linearity: 0.1 % 
Operation Temperature: 25 to 130 0 F 
Supply Voltage: 16 to 40 VDC, Nominal 24 VDC, Minimum 25mA 
Maximum Resistive load =1200 Ohms 
(Power Supply Voltage - 16 VDC)/20 rnA 
Example: (40 VDC - 16 VDC)/20 rnA = 1200 Ohms 
Temperature Coefficient +/- 1% Over Entire Temperature Range 

Option 1, Dry Contact Relay
 
Maximum Contact Closures per Minute:10
 
Contact Closure Duration: 20 milliseconds
 
Rated load: 0.5 A at 125 VAC, 1 A at 30 VDC
 
Maximum Operating Voltage: 125 VAC, 110 VDC
 
Maximum Switched Power: 30W. 62.5 VA
 

Option 2, Optically Isolated Transistor
 
Output Type: NPN Darlington, Optically Isolated
 
Isolation Voltage: 5000 Vac
 
Totalizing Pulse Duration: 10 Milliseconds
 
Collector to Emitter Voltage: 40 VDC Maximum
 
Collector Current: 200 mA Maximum
 
Maximum Pulses per Minute: 700
 

Page 5 of 14 
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III. INSTALLATION 

+-- MEQiAHICAl REGISTER 

o 

Figure 5. Canopy, Register Removal 

, 

Figure 6. Location of The Drive Cable 

A. Disassembly 

It is necessary to remove the canopy and the register. The analog transmitter mounts between 
the register and the register mounting plate already installed on top of the pipe protruding from 
the top of the meter. 

* Note: If your meter has the old style plastic canopy and gasket you must replace both the' 
canopy and the base plate with new aluminum 
ones (Order Canopy Kit R0143). 

THE FLOWMETER CAN BE IN FULL 
OPERATION DURING THIS PROCEDURE 

1. Canopy Removal 

Remove the six (6) screws holding the 
Canopy to the mounting plate and discard, 
Figure 5. One of the screws has a seal 
attached. remove it prior to removing that 
screw. Lift off the canopy carefully to prevent 
damage to the register. 

2. Register Removal 

Loosen the pal nut located on the threaded 
shaft of the register. CarefUlly unscrew the 
register counter clockwise and lift it from the 
bushing. 

CAUTION: 
Protect the Register from dust while it is outside of the Canopy. 

DRIVE CABLE You can now see the open 
J, end of the ELL with the drive 

cable, Figure 6. If the 
flowmeter is in operation the 
cable will be rotating. If the 
flowmeter is not installed tum 
the propeller by hand to check 
that the bearing and cable 
rotate freely with no excess 
play. 

Page60f 14 
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B. Re-assembly 

1. Analog Transmitter Installation 

Cleanliness is vital for the 
operation of the transmitter and 
the register. Check the threaded 
area and the mounting plate, 
Rgure 7, they should be free of 
grease, dust, or any other foreign 

o·RlNG~ materials. Place the CHing over 
FlAT GASKET ~	 the lip on the mounting plate. Use 

a small amount of oil to lubricate 
the o-ring. Rotate the transmitter 
to align and locate the condulet to 
the desired position. Lower the 
transmitter to insert the cable 
into the center shaft of the 
transmitter. Continue to lower the 
unit until it touches the o-ring on 
the Plate. Work the transmitter 
carefully down over the o-ring, 
seat it firmly into place. Avoid un­
necessary movement to prevent 
damage to the o-ring. 

Figure 7. Installation Of The Transmitter 

Find the short cable extension in the installation kit and insert it into the center of the bearing 
on top of the transmitter. Place the register with the Pal nut still in place on this cable 
extension and rotate it dockwise three (3) or four (4) turns. Stop when the register is 
positioned as it was prior to its' removal and snug up the pal nut. If the flowmeter is operating 
tum register in until there is a slight binding of the cable in the Register and back out 
approximately two (2) turns and then tighten the Pal nut; this should give you smooth 
operation and be correctly positioned. 

Page 7 of 14 
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2. Canopy Installation 

SCREW ~ 
o o 

)L 

O. RING ~ ------

MECHANICAl REGISTER ~ 

r--------------,
I I 
I • 
I , 
I , 
I I 
I I 
I I 
I • 

I
, 

•
I 

MOUNTING PLATE~ 

Figure 8. Canopy Installation 

C. Electrical Specifications 

1. The Electrical Requirements are: 

a. 16-40VDC 
b. 20 mAdc minimum per 4-20 rnA loop 

The canopy can now be installed. Check the 
transmitter housing and the canopy for 
cleanliness and clean if needed, Figure 8. 
Orient the canopy and lower it carefully over 
the lubricated o-ring and seat it firmly onto 
the Transmitter Housing. Again, be careful 
so that the o-ring on the transmitter housing 
is not damaged. 

Locate the long screws; insert the screws 
through the canopy, transmitter housing, and 
the Plate. Tighten them using the crisscross 
method. Use caution when tightening the 
screws to prevent thread damage. The 0­

ring will seal the transmitter and mechanical 
register from environmental contaminants. 

Figure 9.Condulet Wiring 

2. Remove the cover from the condulet and observe the wires connected to the terminal strip, 
Figure 9. 

The color codes is as follows: 

a. Black =RETURN positive 4-20 rnA out 
b. Red =Positive (+) from external power 
c. Orange =Positive collector (collector output), or relay contact (normally open) 
d. Blue = Negative emitter (collector output), or relay contact (common) 
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3. Connect the external power and loads to the terminals in the condulet as follows: 

a. Connect the positive (+) lead from the external power supply to the terminal with the RED 
wire connected inside the condulet, and the negative (-) side of the power supply to the 
negative side of the LOAD, then connect a wire from the Positive side of the LOAD to the 
BLACK wire inside the condulet as shown in Figure 10. 

o 
16·40VDC LOAD

BLACK 
o POWER lNSTRUMENTATI 

SUPPlY 

RED BlACK 

BlUEORANG$ : 

COllECTOR OPTiCALUY EMITTER 
ISOLATED 
OUTPUT 

RELAY
 
OUTPUT CONTACTS
 

Figure 10.Bectrical Connections 

b. For quantified pulse output (Le. 1P=100 gal) use the ORANGE and BLUE wires, depending 
on what option that you ordered. The ORANGE wire will be either the Collector output or the 
Normally Open output. And the BLUE wire will be either the Emitter or the Common output 
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IV. OPERATION 

A. Function Description 

Refer to the Block Diagram in Figure 11 for the following description of the overall system 
operation. The scope of this manual does not allow a circuit analysis but merely a general 
outline of the system for a further understanding of the equipment that you have purchased. 

TWO 
WIRE 
4T020 

+
 

Rl-­--7LiJ­
: OR 

.-7
 OPTO­
ISOLATE 

Figure 11 Block Diagram of the E7000 

The E7000 was designed as a fully functional integrated system depending only on an external 
power source. It is composed of one circuit board with several different functions. The magnet 
drum rotates on the shaft, which passes by the sensor that produces a pulse which is then 
transformed into a square wave and goes to the directional sensor. Depending on what model 
of E7DOO you have, the directional sensor will either send the pulse to the correct digital to 
analog converter or only allow the forward pulses to advance to the digital to analog converter. 
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V. TROUBLESHOOTING
 

A. Normal Conditions 

1. One of three (3) conditions could exist 
1. Flowmeter with transmitter in line with flow. 
2. Flowmeter with transmitter in line without flow. 
3. Transmitter not installed on flowmeter 

In any of the conditions above the outputs with the magnet rotating at a known speed (RPM) 
should be at a predicted level. The 4-20 mAdc output should be a steady level of current and 
the output should be as described on the calibration sheet which can be obtained on request 
from McCrometer. 

B. Troubles and Remedies 

Table 1 has a list of conditions, things to check, possible causes of the troubles. and what to do 
to correct the problems. 

Table 1. Troubleshooting 
CONDITION CHECK POSSIBLE CAUSE REMEDY 
No output Power supply. Wrong power supply. Replace power 

or faulty power supply supply 

CheckAC Power supply not Plug in power 
power at plugged in or no supply to AC at 
Source power to power supply Source- 16-40 VDC to Wiring Loose or disconnected Fix Wire(s) '--" 

E7000 but no Wire(s) 
outputs 

Incorrect Output Load Load Exceeds limit Decrease Load 
Resistance (RL) 

Magnet Magnet Assembly Set TIghten Set 
Screw Loose Screw 

Figure 12 Troubleshooting £7000 
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VI. CALIBRATION 

It is necessary that you be able to rotate the magnet in the transmitter at a controlled rate and 
read the current output. The following list of equipment is meant as a reference only, but is the 
equipment we use in our electronics department at McCrometer. You may use any desired test 
equipment as long as it has the accuracy and you know the RPM-s applied. Your calibration is 
only as good as the equipment used and the skill and knowledge of the Technician. If you lack 
the necessary equipment to calibrate the transmitter, it can be sent to McCrometer for, 
calibration. 

1. Fluke B060A Digital Multimeter
 
Used to measure milliamps
 

2. A known controlled means of rotating the magnet. 
Minarik Electric (818) 507-6500 has quality equipment and a variety from which 
to choose. (MM21111A - DC Speed Control, 504-00-042 - Rae 1/50HP DC Motor) 

A. Preparation 

1. Refer to Set Up drawing, Figure 13 and connect the equipment accordingly. 
2. Calculate the required molar speed and the corresponding current reading. 
3. Ensure that the motor tums the mechanical linkage clockwise when looking at the top of 
the transmitter. 

B. Calculations 

• Attached to each E7000 is a label showing a full scale propeller RPM. Set the motor at that speed 
to adjust the current output to 20 mAde. 

r----­
I 
I, 

SPEED ,MECHANICAL · ·t I I CONTROLLER LINKAGE r 
L

I 

•
I
I

I 
I 

I ·tt 
I 
I 
I

TOP OF ) 
L ______I 

TRANSMIITER 

+ I -
IRED fll~ 

I BLACK 

MOTOR 

24VDCMULTIMETER - POWER 
SUPPLY 

Figure 13 Block Diagram of Calibration Set Up 
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C. Calibration 

1. With the motor at zero RPM, adjust the potentiometer farthest to the left end of the E7000 
circuit board to read 4.0 mAde on the multimeter. see Figure 14. 

Figure 14 calibration Of Zero and Span 

2. Apply power to the speed control system that you are using and set for Full Scale RPM. 

3. Adjust the pot on the right hand side for a reading of 20 mAde on the multimeter. 

4. Stop the rotation of the magnet and check the 4 mAde reading. It may take a few seconds to 
stabilize; check and if necessary re-adjust the left potentiometer to obtain the 4 mAde reading 
on the multimeter. 

5. You may have to repeat the zero and span adjustments two or three times to be sure that 
the adjustments are stable. 

6. Once you are satisfied that the transmitter is calibrated properly and within specifications 
the equipment can be disconnected from power and stored in a clean and temperature stable 
environment. 

7. A suggestion at this point in your calibration is to put a drop of fingernail polish. or enamel on 
the adjustment end of the potentiometer to prevent them from turning due to vibration from the 
flow tubes. 

Install the transmitter referring to the INSTALLATION Section. 
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VII. WARRANTY 

This Warranty Shall apply to and be limited to the original purchaser consumer of any 
McCrometer product. Meters or instruments defective because of faulty material or 
workmanship will be repaired or replaced, at the option of McCrometer, free of charge, FOB the 
factory in Hemet, California, within a period of one (1) year from the date of delivery. 

Repairs or modifications by others than McCrometer or their authorized representatives sha,1I 
render this Warranty null and void in the event that factory examination reveals that such repair 
or modification was detrimental to the meter or instrument. Any deviations from the factory 
calibration require notification in writing to McCrometer of such recalibrations or this warranty 
shall be voided. 

In case of a claim under this Warranty, the claimant is instructed to contact McCrometer, 3255 
West Stetson Ave., Hemet, California 92545, and to provide an identification or description of 
the meter or instrument, the date of delivery, and the nature of the problem. 

• 

The Warranty provided above is the only warranty made by McCrometer with respect to its 
products or any parts thereof and is made expressly in lieu of any other warranties. by course 
of dealing, usages of trade or otherwise, expressed or implied, including but not limited to any 
implied warranties of fitness for any particular purpose or of merchantability under the uniform 
commercial code. It is agreed this warranty is in lieu of and buyer hereby waives all other 
warranties, guarantees or liabilities arising by law or otherwise. Seller shall not incur any other 
obligations or liabilities or be liable to buyer, or any customer of buyer for any anticipated or lost 
profits, incidental or consequential damages, or any other losses or expenses incurred by 
reason of the purchase, installation, repair, use or misuse by buyer or third parties of its 
products (inclUding any parts repaired or replaced); and seller does not authorize any person to 
assume for seller any other liability in connection with the prodUcts or parts thereof. This 
Warranty cannot be extended, altered or varied except by a written instrument signed by seller 
and buyer. 

This Warranty gives you specific legal rights, and you may also have other rights which vary 
from state to state. 

McCrometer reserves the right to make improvements and repairs on product components 
which are beyond the warranty period at the manufacturer's option and expense, without 
obligation to renew the expired warranty on the components or on the entire unit. Due to the 
rapid advancement of meter design technology, McCrometer reserves the right to make 
improvements in design and material without prior notice to the trade. 

All sales and all agreements in relation to sales shall be deemed made at the manufacturer's 
place of business in Hemet, California, and any dispute arising from any sale or agreement 
shall be interpreted under the laws of the State of Califomia. 
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OTHER McCROMETER PRODUCTS INCLUDE:
 

Propeller Liquid Flowmeters 

VCONE. Differential Pressure Flowmeters 

Wafer-Cone· Differential Pressure Flowmeters 

@ ,Variable Area Meters 

IJLT~ It.l4G- Magnetic Flowmeters 

Electronic Instrumentation for Remote Display and Control 

FOR MORE INFORMATION CONTACT: 

Represented by: 

:SMOUMErER 
3255 W. Stetson Avenue, Hemet, CA 92545-7799
 

Phone: (909) 652-6811 Fax: (909) 652-3078
 
e-mail: info@mccrometer.com Web Site: http://www.mccrometer.com
 

Hours: 8 a.m. - 4:30 p.m. PST. Monday-Friday
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Bulletin E-69ES 

Series 634ES Pressure Transmitter 

Specifications - Installation and Operating Instructions 

(3) , 1~32 • 1/4[6.35] DP HOlES 
EOU"U.Y SPACED ON " 2-112 (63.50) B.C. 

-! 2·112 [63.50]
....--!C--_...,....!.-- TYP 

T 
So5l16 

[134.94] 

1/16[1.59) 
25f32 [19.84] 

The Series 634ES Pressure Transmitter senses a single 
air, compatible gas or liquid pressure and converts it into 
a standard 4-20 mA output signal. Ranges are available 
from 0-10 through 0-6000 psi. All models are field 
adjustable so any range within these limits can be 
achieved by recalibration using the easily accessible 
span and zero potentiometers. 

Positive pressure can be measured within an accuracy of 
±O.5% of span. The Series 634ES uses an isolated 
piezoresistive pressure sensor to produce a resistance 
change across a wheatstone bridge. The signal is condi­
tioned and converted into a 4-20 rnA output signal. 

For applications requiring direct pressure or percent of 
full span readings, the optional A-701 digital readout 
makes an ideal companion deVice, providing a bright .6" 
high, 3-1/2'" digit LED and supplying power to the Series 
634ES Transmitter. 

Model Nunmer 
p~oP~ ~ 

--~- 634ES-1 
_1:"';': 
634ES-3 
634E8-4 
634ES·5 
634ES-6 
634ES-7 
634ES-I 
634ES·9 

Series 634ES Models 1l1li RllIles In PSllllarl 
Min. Ringe MIX. Ringe Mil PressureAs Smelled 

<n ,rn,on' ,.n, .,,, 11 ~111 .,n ,., n71 
2011.38) 401Z.ltil 61 4.14~3012.07) 

2~U83~J)106(;9! 60 14:14! 12d(i1~3! 
100 (6.9) 250 (17.2) 400 (27.6)200 (13.8) 

250 (17.2) 350 (24.1)300 (20.7) 500 (34.5)
350 (24.1) 600 (41.4) 1000 (69)500 (34.5) 
600 (41.4) 1250 (86)1000 (69) 2000 (138)
1250 (86) 2500 (172)2000 (138) 4000 (276)

2500 (172) 6000 (414)4000 (276) 7500 (517) 

PHYSICAL DATA
 
GENERAL
 
Maximum Pressure: See chart on this page.
 
Wetted Parts: 316, 316L Stainless Steel.
 
Housing: Designed to meet NEMA-4X.
 

ELECTRICAL
 
Power Supply: 12.3-35 VDC-2 wire.
 
Output Signal: 4-20 rnA DC (limited at 38 mA DC).
 
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VDC.
 

RL max = lfos-12.3Y 
20mA 

Current Consumption: DC: 38 rnA max. 

MATERIALS
 
Housing: Cast aluminum; textured gray polyurethane
 
finish.
 
Pressure Connection: Stainless Steel.
 

MECHANICAL
 
Weight: 1 lb., 12 oz. (.8 kg).
 
Span and Zero Adjustments: Protected potentiome­

ters, located in auxiliary housing.
 
Pressure Connection: 1/4- female NPT x 1/2'" male
 
NPT. 

PERFORMANCE AT 70°F (21.1°C)
 
Zero Output: 4 rnA DC.
 
Full Span: 16 rnA DC.
 
Accuracy: ±O.5% of span.
 
Warm-up Time: 10 minutes.
 
STABILITY/ENVIRONMENTAL
 
Operating Temperature: 20 to 120°F (- 6.7 to 48.9°C).
 
Thermal Enors: ± O.02%fF typical.
 
Stability: 1% F.S./yr.
 

STANDARD ACCESSORIES
 
(3) "Z" mounting brackets. 
(3) 10-32 x 4" RH machine screws. 

,....---~-------
~ DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com 

p.o. BOX 373 • MICHIGAN CITY, INDIANA 46361, u.s.A. I Fax: 219/872-9057 e-mail: info@dwyer-inst.com 
Ut-By Fax: 888/891-4963 
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Series 634ES Pressure Transmitter -,.. Specifications - Installation and Operating Instructions 

'-"	 INSTALLATION 

LOCATION: Select a location where temperature of the 
unit will be between 20°F and 120°F. Distance from the 
receiver is limited only by total loop resistance. See 
"Electrical Connections." The tube feeding the pressure 
to the instrument can be run practically any length 
required, but long lengths will slightly increase response 
time. Avoid surfaces with excessive vibration. 

POSITION: A vertical position is recommended, as all 
stocked models are spanned and zeroed at the factory in 
this position. They can be used at other angles, but final 
spanning and zeroing must be done while transmitter is in 
the alternative position. 

PRESSURE CONNECTIONS: A single pressure connec­
tion is provided at the bottom of the transmitter housing. 
It has1/4" female NPT and 1/2" male NPT threads. Attach 
positive pressure to this port. 

MOUNTING: The Series 634ES Transmitter can be 
mounted three ways: 

.•e t (A) Supported directly by pipe providing pressure. 

(B) Attached to a mounting surface with 10-32 x 1/4" 
machine screws Oncluded). The machine screws are 
installed through the mounting surface into tapped holes 
on back of unit. 

(C) Mounted with "Z" brackets (included). Attach uz" 
brackets to tapped holes on back of unit and fasten to 
front of mounting surface. 

ELECTRICAL CONNECTIONS 

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT­
AGE RATINGS. PERMANENT DAMAGE NOT COVERED 
BY WARRANTY WILL RESULT. THIS UNIT IS NOT 
DESIGNED FOR AC VOLTAGE OPERATION. 

Electrical connections to the Series 634ES Transmitter 
are made inside the enclosure. Remove the cover, feed 
stripped and tinned leads through the conduit opening 
and connect to terminal block screws marked + and -. 
See Rgure A for locations of terminal block, span and 
zero adjust potentiometers. See Figure B (Pg. 3) for 
schematic diagram. 

FIG. A 

An external power supply delivering 12.3 to 35 VDC with 
minimum current capability of 40 rnA must be used to 
power the control loop in which the Series 634ES 
Transmitter is connected. See Figure B for connection of 
the power supply, transmitter and receiver. 

The range of appropriate receiver load resistance (Rd for 
the power supply voltage available is given by the formu­
la and graph in Figure C on Pg. 3. ' 

Shielded 2-wire cable is recommended for control loop 
wiring, and the cable shielding may be grounded if 
desired. Note also that the receiver may be connected in 
either the negative or positive side of the loop, whichever 
is most convenient. 

Should polarity of the transmitter or receiver inadvertent­
ly become reversed, the loop will not function proper1y, 
but no damage will be done to the transmitter. 



Bulletin E-69ES 
Page 4 Series 634ES Pressure Tr~nsmitter 

Specifications - Installation and Operating Instructions 

PRESSURE RE-RANGING PROCEDURE 

1. With the transmitter correctly connected to the com­

panion receiver, an accurate milliameter with a full scale 

reading of approximately 30 rnA should be inserted in 
series with the current loop. A controllable pressure 

source capable of achieving the desired range should be 
connected to the pressure port of the transmitter and teed 
into an accurate reference pressure gauge or manometer. 
The instrument must be ranged in the same position in 

which it will be used. Vertical mounting is recommended. 

2. Apply electrical power to the system and allow it to 

stabilize for 10 minutes. 

3. With no pressure applied to the transmitter, adjust 
"zero" control so that loop current is 4 mAo 

4. Apply full range pressure and adjust loop current to 20 

rnA using "span" control. 

5. Relieve pressure and allow transmitter to stabilize for 

two minutes. 

6. Zero and span adjustments may be interactive, so 
repeat steps 3 through 5 until zero and full range pres­
sures consistently produce loop currents of 4 and 20 mA 

respectively. 

7. Remove the milliameter from the current loop and pro­
ceed with final installation of the transmitter and receiver. 

MULTIPLE RECEIVER INSTALLATION 

An advantage of the standard 4-20 rnA output signal pro­
vided by the Series 634ES Pressure Transmitter is that 
any number of receivers can be connected in series in the 
current loop. Thus, an A-701 Digital Readout Accessory, 
an analog panel meter, a chart recorder, process control­
ling equipment, or any combination of these devices can 
be operated simultaneously. It is only necessary that 
these devices all be equipped with a standard 4-20 rnA 
input and that proper polarity of the input connections be 
observed when inserting the device in the current loop. If 
any of the receiving devices displays a negative or down­
scale reading, this indicates that the signal input leads are 
reversed. 

MAINTENANCE 

Upon final installation of the Series 634ES Transmitter and 
the companion receiver, including the A-701 Digital 
Readout, no routine maintenance is reqUired. A periodic 
check of system calibration is recommended. The Series 
634ES Pressure Transmitter is not field serviceable and 
should be returned, freight prepaid, to the factory if repair 
is required. The A-701 Digital Readout should be 
returned to the manufacturer if service is needed. Refer 
to the A-701 instruction sheet. 

©Copyright 2002 Dwyer Instruments, Inc. Printed in U.S.A. 6/02 FR# 01-440577-04, Rev. 3 

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.comI
 
P.o. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com 
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Bourdon Tube Pressure Gauges 
Forged Brass Case I Copper Alloy Wetted Parts rWII()~11 

Industrial Series Liquid Filled· Type 213.40 

Pressure Gauges 

Application
 
Heavy-duty instrument intended for adverse service
 
conditions where pulsation or vibration exists. Fluid
 
medium which does not clog connection port or corrode
 
copper alloy.
 

Sizes
 
2~" and 4" (63 and 100 mm)
 

Accuracy
 
2Ya" ±1.5% of span
 
4" ±1.0% of span (ASME B40.1 Grade 1A)
 

Ranges (All ranges not stocked)
 
Vacuum I Compound to 30"HG 10/200 PSI
 
Pressure from 10 PSI to 15,000 PSI
 
or other equivalent units of pressure or vacuum
 

Working Range
 
2W' Steady: 

Fluctuating: 
Short time: 

3/4 of full scale value 
2/3 of full scale value 
full scale value 

4" Steady: 
Fluctuating: 
Short time: 

Full scale value 
0.9 x full scale value 
1.3 x full scale value 

Operating Temperature 
Ambient: -4·F to 140·F (-20·C to 60·C) - glycerine 

-40·F to 140·F (-40°C to 60°C) - silicone 
Media: max. 140·F (+60·C) - soldered 

max. 212°F (+100°C) - brazed 

Temperature Error
 
Additional error when temperature changes from reference
 
temperature of 68°F (20·C) ±0.4% for every 18°F (10·C)
 
rising or falling. Percentage of span.
 

Standard Features 

Connection
 
Material: copper alloy
 
Lower mount (LM)
 
Center back mount (CBM) 2W'
 
Lower back mount (LBM) 4"
 
1/4" NPT or 1/2" NPT limited to wrench flat area
 
(7116"-20 SAE thread for Type 213.405)
 

Bourdon Tube
 
2%" Size - Material: Copper alloy
 
30"Hg (Vac) to 1000 PSI - C-type (soldered)
 
1500 PSI to 15,000 PSI - helical type (soldered)
 

4" Size - Material: Copper alloy < 1000PSI
 
316 stainless steel > 1500 PSI 

30"Hg (Vac) to 1000 PSI - C-type (soldered) 
1500 PSI to 15,000 PSI - helical type (brazed) 

Movement 
Copper alloy 

Dial 
White aluminum with stop pin and black and red lettering 

Pointer 
Black aluminum 

Case
 
Gold painted forged brass with integral connection and vent
 
plug with high gloss brass plated ABS cover ring (2%"). Silver
 
painted forged brass with integral connection and blow-out
 
plug with chrome plated brass cover ring (4").
 

Standard Scales
 
2W': PSI, PSI/KPA. PSI/BAR
 
4": PSI
 

Weather Protection
 
Weather tight (NEMA 4X liP 65)
 

Window Gasket
 
Buna-N
 

Window
 
Acrylic
 

liqUid Filled
 
213.40 - Glycerine 99.7% 

Order Options (min. order may apply) 
Front or rear flange 
U-Clamp 
Brass threaded or press-fit restrictor 
Front flange for 4W' panel cutout for 4" gauge 
Plastic adaptor ring for 2~" non-metric panel cutout 
Special case colors 
Safety glass window 
Externally adjustable red drag pointer (max. hand) 
Externally adjustable red mark pointer (set pointer) 
Glass window 
Special connections, limited to wrench flat area 
Custom dial layout 
DIN standards 
Other pressure scales available: 
Bar, kPa, MPa, Kg/cm 2 and dual scales 

Silicone or fluorocarbon fill 

APM 213.40 
(APM 02.06) 



flDimensions: 

-
TYPE/SIZE WEIGHT KEY A' B (1) C D E G H J K L M 

213.40 mm 63 53 37 63 11 63 -­ 3.5 14 2 85 
2.5" 0.66Ibs. 

in 2.5 2.09 1.46 2.48 .43 2.48 -­ ,14 .55 .08 335 
213.40 mm 100 80 49 101 13.5 74 30 5 17 2 132 

4" 2.43Ibs. 
in 4.0 3.15 1.93 3.98 .53 2.91 1.18 20 67 .08 5.2 

KEY N 0 P R S T W BB CC DO EE GG HH JJ MM 
mm 75 79 39 5.5 2 -­ 14 68 72 63 36.5 61 3 50 91 
in 2.95 3.11 1.54 .22 ,08 1/4" .55 2.68 2.83 2.48 1.44 2.4 .12 1.97 3.58 

mm 115 122 52.5 5.5 3.5 -­ 22 107 -­ 101 48 75.5 5 59 -­
in 4,35 4.80 2.07 ,22 .14 1/2" .87 4.21 -­ 3.98 1.89 2.97 ,20 2.32 -­

(1) For 4" gauges with 112" NPT conl}ection. Bdimension changes to B5mm/3.35in. 

Optional Type 213.405 - 7/16"-20 SAE connection 

G-': 

A' NOMINAL SIZE 

TYPE/SIZE WEIGHT KEY A' B C F G J 

213.405 
2.5" 0.68Ibs. 

mm 63 55 37 6.2 63 3.5 

in 2.5 2,17 1.46 ,25 2.48 .14 

KEY L M N S W 

mm 2.0 85 75 20 22 

in .08 3.35 2.95 .08 0.87 

T=7/16"-20 SAE connection with hex nut,
 
Viton o-ring, and zinc-plated steel washer
 

THEMEASUREOF 

Total Performance™ 

Ordering Infonnation:
 
State computer part number (if available) / type number / size /
 
range / connection size and location / options required.
 

Specifications given in thiS price hll represent the Ilete of engineering at the time of printing 
Modifications mey leke place end the specified materiels mer change without prior n011(;8 

IWIKAII 
WIKA Instrument Corporation 
1000 Wiegand Boulevard 
Lawrenceville, Georgia 30043-5868 
Tel: 770-513-8200 Fax: 770-338-5118 
http://www.wika.com e-mail: info@wika.com 05101 
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~ IHeavy Duty Free-Floating Liquid Level Switches
 

Dual Level 

• Maximum Pressure: 28 psi 
• Maximum Temperature: 140° F 
• Minimum Uquid Specific Gravity: .7 

The large float (645/64- Dia. x 6 3/32- Ht.) on these cabJe-suspended 
switches senses level changes in large tanks. They work well In slunies and 
viscous media. To empty a tank, use a NO (normally open) switch. To fill 
tank, use a NC (normally dosed) switch. Aoat Is black polypropylene, with 
16 fl:. ot PVC-covered 22/2 cable. Rated tor 6 amps @ 250 VAC. 

Single-level switches actuate at one level; great tor triggering an 
alarm. 

Dual-level switches go on at one level and ott at another. Help avoid 
excessive pump wear by setting actuation points at two levels. Actuation 
points are adjustable between 10· to 50· by moving the control Weight 
(Induded). 

J I To Empty a Tank To Fill. Tank 
I (Normally Open) (Normally Closed)I 

I I Each Each 

~Ingle Level 1470251<39 $83.60 470251<38 S832h- c: 
Pual Level I '14.4U ••..•.... 1 

47025K39 
(Same as 

47025K13) 

Heavy Duty Uquld-Level 
Float Switch Single 
Level, To Empty Tank. 6­
45/64- Ola, 16'cable 

$ 83.60 Each 



ft _ 
o ft 

30 1t. 
50 ft 

47025K38 583.60 
47025K _.114.40 

............................_.._ 4lHi75K11 .•....5276.90 
..................................................................4lHi75K12...... 315.06 

and Float·Control Liquid Level Switches 

Liquid Lev~ Switches· 
FOI' intonrtllU- _bour eIeefriaI conrroIs. ... "... 772. 

Single Level ···..·..·..··· 7025K3t...... .60 
Dual Level ·..· ·..··_··_.. 47025K...... .. 0 

Boiler-Pump Liquid Lev, Switches 

.. 

• Maximum Pres : 150 psi 
• Maximum T ature: 365' F 

• • Minimum . SpeciIic Gravity: .88 
.• .. These h duty. snap-action. sealed mercury 

switches signed for low-water cut-otr and feed· 
water l See-through junction box cover allows 
easy' . n and servicing. Pipe-mount to the side or 
'JOI!T k. Choose from automatic and manual reset. 

S lin! SPOT (single pole. double throwl. and 
ra for" amps .12OV arid 2 amps. 2..011. AC or DC. 

ousing Is NEMA 1. east ron. Float is Type 304 stain­
certIied. Ca.....ctions: 1· NPT female top and bottom. 

Each 

Hea1f7. Duty Free-Floating 
LiquId Level Switches 

• Maximum Pressure: 28 psi 
• Maximum Temperature: 1"0" F 
• Minimum liquid SpecirlC Gravity: .7 

The Jarge lIoIIt 16."..· Oia•• 6¥u" HL) on 
cable-susptlrlded switches senses IeYeI cha 111 
large tanks. They work well in slurries a iscous 

Owl media. To empty a tank. use a NO open) 
....., switch. To rill tank. use a NC ( Y cIoSedl 

switch. Float Is blaCt polypr9Pylene. til 16 It. of 
PVC-covered 2212 cable. Rated for 6 amps • 250 VAC. 

5ingJe-1e"'" switcheS actuate at one leVel; great for trig an alarln. Dull""''''''switches go on at one leVel and off at another. p awid exces· 
sive pump wear by setting actuation points at two levels. tuation poi_nts are 
adjustable between 10" to 50" by moving the control flllCludedl. 

To Empq. T-* To FIll _ T_.. 
~ """""IIT CIt»e4

Each 

Dual-Level Free-Floating liquid Level Switches 
• Maximum Pressure: 29 psi 
• Maximum Temperature: 122" F 
• Minimum Liquid SPecific Gravity:so to 39" Control lUnge; .7 

12" to 15r ConllOl Range: .9 

These top-mounting. cable·suspended 
switches 90 on at one level and ott at another. 
They provide a wide range ofleYel control with 

just one noat. Actuation points are tieId adjustable. A NO lnonnally open) 
switch doses when the I10at rises. A NC Inon1laIly dosed) switch opens when 
the float rises. They can be installed in a variety d open tank sizes; even as 
smaU as a 55 gallon drum. .,. 

Each switch consists of an orange ASS thermoplaStic noat COlbIIlU19 a me­
chanical switch. and 19.7 It. of PVC-jac:keted 'I.· 00. two-conductor cable. 
Rared .42 amps. 120 VAC and .21 amps. 240 VAC. 

To Empq _ T" To FBI_ T" 
Control r FID/It sa. -, tN-lIT OJ»nJ tJIonrYlIT CI-..tR-r Cia. Lg. bc:h Each 
r to 39" 2"..• '"..· 48045K2 564.80 48045K4 586 0 

12" to 157' 3'.,..· 6'/z" 48045K.L.... 108.00 ..80451<1 122.40 

As the rod moves up and down with the liquid level. a snap-action. sealed mercury 
switch acliYale5 to open and close electrical circuits. Switch is orr when lever is down anCI 
on when lever is up; it will not "snap" to its alternate position until the ann has moved a 
definite amount. Rared for 10 amps .12OV and 5 amps. 240V. AC or DC. Enclosure Is 
NEMA 1...If.· diameter. steel. arid has a glass window. 

Switch IlIiIh '--Ann-Add your own IIoat and float rod to this switch. Lever Is brass 
and extends "'h· to the right of the enclosure. It has seven holes. spaced 'h· apan. Boaom­
mount baseolate has two .,,~ holes. 

Switc:h .nthFIoar ControI-Use on closed. nonpressurized tanks. Minimum level change 
required to activate switch is 4·. Includes two brass floats that are 2'/0· Cia.• 5'h· Ht.. a 4..:rt. 
Type 303 stainless steel rod. and adjustable brass stops at the top and boUom. 

Switch Mth CourJtettM"l7Ad Flwt Cor1CnJI-4ias adjustable deadbancl; minimum 
level chan98 required is only T. Bottom-mount baseplate has two '2ia4. holes. Includes 
two cylindrical brass floats that are 2'''· Oia•• 5 'h· Ht.. a ..-ft. Type 303 stainless steel rod. 
and adjustable brass stops at top and bottom. 

5	

, 
Pressure: 20 psi 
Temperature: 140" F 

Uquid SpecifIC Gravity: 1 
• these free-ftoating snap­

. switches by simply lIanging 
in yow tank. ~y should lIoat 

at least 1· from the tank wal. and 
- ....,	 need approllirn8tely 6" of vertical 

movement to activate. Compact 2'''· 
Cia.• 3'/0" HL makes them ideal in 
smaH tanks whet'e space is limited. 

Use to aetiv a pump at a single-:1eVe1 point. To empty a 
tank. use a N lnormaUyopen) switch. To til tank. use. MC 
lnorma switch. 

Float Is black A8S thermoplastic. Switches in­
clude a 1 cord with rnoIdecI ttne-prong. piggyback style 
plug an outlet on the badlJ. Rated for 1S-imps • 120 
'IAI:.. IistecI and CSA certified. 

To Empq. T-* To" _ T" 
tN-fly ~ ",."..1Iy CIt»e4 

Each Each 
514..5K11 S28.72 51445K31 S28.72 
514..5K12 35.11 51445K3Z 35.11 
51445K13 43.62 514451U3 43.62 
51445K14 _. 54.26 51445KS4 54.26 

Swing-Arm LiqUid Lellel Switches 
• Maximum Pressure: Not Rated 
• Maximum Temperature: 

High [)enslty POlyeChylene Ann: 
160"F 
Titanium Arm: 250' F . 

• Minimum Liquid SpecifIC Gravlty: 1 
Float housing mounts on the top of 

yOtJl tank, 50 .. eIec1rical wiring Is 
kept outside. Float ann ~ llO' 
from the tank side. As the liquid level 
drops. the float arm tilts downward 
unti the snap-action rnen:wy ~ 

is aetuared. The switch is encased In epoxy. Ihen ~ en­
closed in a ruggecI PVC housing. Corries WIth 4 It. 01 16/2 
cable; pigtaD ena. Rated for 10 amps. 120 VAC and 5 amps 
•	 240VAC. 

NO ~~ switches lin! open when Iloat arm Is 
down. To empty a tank. use a NO switch. 

NC /ttfInM1Iy closed) switches are closed when lIoIIt arm Is 
down. To rill tank. use a NC switch. 

To Emp'¥. T-* 
Contnll tN--.~Ope",
Range Each 

':"toH~..~=~~m'718" 
9" to 13" 68541<12 151.29 

12" to 16" 68S..K.3 154.68 
21· to 25· 685..KU 169.35 
Mth JiUnIum Arm 
6·to r 6854KS2 197.08 
9" to 13· 6854K5....... 203.54 

12" to 16" 6854K 217.5" 
21' to 25· 6854K77...... 233.69 

To FIll_ T-* 
~ CIoN4 

Each 

6854KI5.•....5127.58 
68541<11 151.21 
68541<17 154.68 
6854K 169.35 

6854K51 197.08 
6854K54 203.54 
6854K.7 217.5" 
685..K7S...... 233.69 

Switch with Lever Arm 4944K11 S118.61 
Switch with Float Control 4844K12 242.79 
Switch with Counterbalanced Float Control 4844K13 278.54 " 448 McMASTER-CARR 
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< BackItem Details 
Pumps & Plumbing > Sump, Effluent and Sewage > Sump Pumps 

Pump,Sump,1/3 HP 
Submersible Cast Iron Sump Pump, Rated 
Commercialllndustrial, HP Rating 1/3, Voltage @ 60 Hz 120, 
Current @ 120 VAC 6.8 Amps, Manual Operation, Water 
Flow @ 5 Feet of Head 65 GPM, Shut Off @ 30 Feet, 
Discharge NPT 1 1/2 Inches, Maximum Soild Handling 1/2 
inch, Maximum Temperature 104 Degrees F, Cord Size 14/3 
x 15 Feet Long, Fits Sumps 12 Inches in Diameter x 24 
Inches Deep or Greater, Pump Diameter 8.52 Inches, Height 
11.76 Inches 

Grainger Item: .38873 
Price (ea) : $184.25 
Manufacturer: DAYTON 
Mfg. Model#: 38873 

Ship Qty 111 : 1 
Sell Qty (WiIl-Call)1ll : 1 
Usually Ships 111: Today 
Catalog 395 Page: 30881!3 

Qty. 

Price shown may not reftect your price.Log-in above.or dick here to register. 

NOTES & RESTRICTIONS
 
See Catalog 395 Page ~ for application and/or safety information.
 

OPTIONAL ACCESSORIES 
Float Switch Economy 
Economy Float Switch,Voltage@60Hz,115V,Cord Length 15 
Feet, Wire Gauge 16, Starting Current 60 Amps, Maximum 
Running Current 10 Amps, Pumping Range 
Minimum/Maximum 

Price (ea): $33.25 Usually Ships Ill: Today 
Grainger Item#: 38Y59 

.~ 
Qty. 

~ 

Alarm,High Water,120v 
High Water Alarm, Diameter 31/2 Inches, Height 61/2 
Inches, Width 41/2 Inches, 120 VAC, 80 dB Horn, 60 hz, 
Self Contained, Metallic Enclosure 

Price (ea): $62.33 Usually Ships Ill: Today 
Grainger Item#: 10002 

TECHNICAL SPECIFICATIOfl 

Type Commercial Sum 

Amps 6.8 

Volts 120 

Base Material Cast Iron 

Discharge NPT 11/2
(In.)
 

Height (In.) 11 3/4
 

Dia. (In.) 91/8
 

Max. Head (Ft.) 30
 

Cord Length (Ft.) 15
 

GPM of Water @ 5
 65FL of Head
 

GPM of Water @
 5710 FL of Head 

. GPM of Water @ 4515 FL of Head
 

GPM of Water @
 3020 Ft. of Head
 

GPM of Water @
 1525 FLof Head
 

Housing Cast Iron
 

Impeller Material Cast Iron
 

Shaft Material Stainless Steel
 

Top Material Cast Iron
 

Nonflammable Lil 
For Use With Compatible with f 

Materials of Cons 



Section 3



Section 3-A
 

Air Filters
 

BBL
ENVIRONMENTAl. SERVICES, INC. 
I1emedlal Management tl Construction 

~~'t'~~i'l~"':~li!I'!.!~"~UMIIiIiIl""'tS&d _ 



Home I '::-:! Uroer r-orm I ... ..,. l-ompare Items I Keglsler I WHelp

GRAINGD. I Repair Parts Services Resources Company Info Contact Us Find A Branch Worldwide I 
...."'1 -AiIiI Search ..., Advanced Search 

".
 
.." IN 

User 10 

Password 

~ Catalog No. 395 (PDF) 
Keyword(s) 

Item DetaiIs 
HVAC > Filters> Extended Surface Filters 

Air Filter,24x24x12 
Air Filter, Filter Efficiency 90-95 Percentage, Capacity 2000 
CFM, Initial Operating Resistance (WG) 0.65 Inch, Final 
Operating Resistance (WG) 1.50 Inches, Media Area 125 
Square Feet, Nominal Depth 12 Inches, Nominal Height 24 more: 
Inches, Nominal Width 24 Inches, Cartridge 

Grainger Item: 5W921 Ship Qty [1J : 1 
Price (ea) : $94.05 Sell Qty (WiIl-Call)l1l : 1 
Manufacturer: AIR Usually Ships [1J: Today 

HANDLER Catalog 395 Page: 35741!!1 
Mfg. Model#: 19295242412 

Qty. 

Price shown may not rellect your price.Log-in above,or dick here to register. 

NOTES & RESTRICTIONS 
See Catalog 395 Page ~ for application and/or safety information. 

OPTIONAL ACCESSORIES 
Air Filter Gasketing 
Filter Gasketing, Roll, Length 75 Feet, Width 13/16 Inch, 
Thickness 1/8 Inch, Black Neoprene Foam With Adhesive 
Backing, Maximum Temperature 220 Degrees 

Price (ea): $11.94 Usually Ships [1J: Today 
Grainger Itern#: 6C523 

Air Filter Gasketing 
Filter Gasketing, Roll, Length 50 Feet, Width 13/16 Inch, 
Thickness 1/4 Inch, Black Neoprene Foam With Adhesive 
Backing, Maximum Temperature 220 Degrees 

Price (ea): $12.00 Usually Ships [1J : Today 
Grainger Itern#: 6C524 

Qty. 

ALTERNATE PRODUCTS 
Air Filter,24x24x12 
V Bank Mini Pleat Air Filter, Filter Efficiency 95 Percentage, 
Capacity 2000/2500/3000 CFM, Initial Resistance 
0.36/0.50/0.64 Inches, Recommended Final 

Price (ea): $174.25 Usually Ships [1J: Today 
Grainger Item#: 4E412 

< Back 

TECHNICAL SPECIFICATIONS 

Item Cartridge Filter 

Filter Efficiency 90-95
(%) 

Capacity (CFM) 2000 

Initial Operating 
Resistance (In. 065 
WG) 

Final Operating 1.50
(In. WG) 

Media Area 125
(Square-Ft.) 

Nominal Depth 12(In.) 

Nominal Height 24
(In.) 

Nominal Width 
24(In.) 

Carton Quantity 

Glass Microfiber Filter 
Media is an Inherently 
Stable Material, Water Characteristics Resistant and can 
Withstand Intenniltent 
Exposure to Water 

Corrugated Aluminum. 
Maintain Even Spacing 
Between each Media Design Pleat and Allows Total 
Unrestricted Air Flow to 
the Entire Media Pack 

24-gauge Galvanized 
Steel which Helps Frame/Header 
Eliminate Handling Material 
Damage and Assures 
Safe, Long Filter Life 

Max. Temp. (F) 200 

Classified as to 
Standards Flammability only, Class 

I R13458 

For Industria I. 
Commercial or 



II Qty. 

Air Filler,24x24x22in 
Fiberglass Pocket Air Filter, Filter Efficiency 90-95 
Percentage, Number of Pockets 6, Media Area 50 Square 
Feet, Capacity 2000 CFM, Initial Low Resistance 

Price (ea): $42.90 Usually Ships (1) : Today 
Grainger Item#: 5E840 

,­

Filter,Rigid,24x24x12 
Rigid Filter, Filter Efficiency 90-95 Percentage, Capacity 
2000 CFM, Initial Operating Resistance (WG) 0.66 Inch, 
Final Operating Resistance (WG) 1.50 

Price (ea): $83.45 Usually Ships (1) : Today 
Grainger Item#: 5W915 

Application 

Function 

Header Size (In.) 

MERV 

Hospitals. Nurseries, 
Food Processing Plants, 
Pharmaceutical 
Manufacturing, Compute 
Equipment Rooms and 
Electronic Assembly 
Areas 

Remove Bacteria, Poller 
Smoke. Dust Particles 
and Chemical Pollutants 
from the Air 

13116x11/16D 

14 

Air Filter,24x24x22in 
Synthetic Pocket Air Filter, Filter Efficiency 90-95 
Percentage, Number of Pockets 6, Capacity 2000 CFM, 
Nominal Height 24 Inches, Nominal Width 24 Inches, 

Price (ea): $40.25 Usually Ships (1): Today 
Grainger Item#: 68641 
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User ID HVAC > Filters> Type Pleated Air Filter 

Filter,Pleat,24x24x2 
Password	 Extended Surface Standard Capacity Pleat Filter, Media
 

Area 12.7 Square Feet, Nominal Height 24 Inches, Nominal
 
Width 24 Inches, Nominal Depth 2 Inches, Height 23 3/8
 
Inches, Width 23 3/8 Inches, Depth 1 3/4 Inches, Moisture
 more ::: 
Resistant Frame, Synthetic Fiber Fill, Metal Face. Only 

Also Consider 

Extended Surface Standard
 
Capacity Pleat Filter. Media
 

Area 11.2 Square Feet,
 
Nominal Height 20 Inches.
 

Manufacturer: AIR HANDLER 
inger Item#: 2W233 
IlL 

Y.I: Today 
~ ,ea): $5.99 

Qty: 

':f:f ADD TO ORDER 

shipped in quantities of 12. 

Grainger Item: 2W235 
Price (ea) : $7.61• Manufacturer: AIR 

HANDLER 
Mfg. Model#: 13024242 

Ship Qty ~: 12 
Sell Qty (WiIl-Call)(1l: 1 
Usually Ships ~ : Today 
Catalog 395 Page: 356811!l 

Qty. 

Price (ea): $3.57 Usually Ships ~ : Today 
Grainger Item#: 5W507 

Filter,Panel,24x24 
Three Ply Polyester Ring Panel Filter, Actual Height 24 
Inches, Actual Width 24 Inches, 15/40 Media, Carton 
Quantity 24. Only shipped in quantities of 

Price (ea): $5.96 Usually Ships ~ : Today 
Grainger Item#: 6B791 

Filter,Pleat,24x24x2 
Extended Surface High Capacity Pleat Filter, Media Area 
18.1 Square Feet, Actual Height 233/8 Inches, Actual Width 
23 3/8 Inches, Actual Depth 1 3/4 Inches, 

Price shown may not refled your price.Log-in above,or click here to register. 

NOTES & RESTRICTIONS
 
See Catalog 395 Page G for application and/or safety information.
 

ALTERNATE PRODUCTS 
Air Filter,24x24x2 
Metal Faced Fiberglass Air Filter, Nominal Height 24 Inches, 
Nominal Depth 2 Inches, Nominal Width 24 Inches, Height 
233/8 Inches, Depth 1 5/8 Inches, 
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TECHNICAL SPECIFICATIONS 

Nominal Depth
 
(In.)
 

Nominal Height
 
(In.)
 

Nominal Width
 
(In.)
 

Pleats per Linear
 
Feet
 

Nominal Pleat ("!o) 

Medium Velocity
 
(FPM)
 

Med. Initial
 
Resistance (In.)
 

Avg. Atmospheric
 
Efficiency ("!o)
 

Filter Pack
 
Enclosure
 

Recommended
 
Final Resistance
 
(In WC)
 

High Initial
 
Resistance (In.)
 

High Velocity
 
(FPM)
 

Max. Temp. (Deg.
 
F)
 

Media Area (Sq.-

Fl)
 

UL Listing
 

Actual Depth (In.)
 

Actual Height (In.)
 

Actual Width (In.)
 

Carton Quantity
 

2 

24 

24 

10 

40 

375 

018 

20 to 25 

Heavy-duty, MOIsture 
Resistant Die Cut Frame 

1.0 

0.26 

500 

150 

12.4 

Class 2 (R13458) 

1 3/4 

233/8 

233/8 

12 
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Grainger Item#: 68924 

• Qty. 
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Air Stripper System
 
Operation and Maintenance Manual
 

Water Treatment Division 

CLIENT: CREAMER ENVIRONMENTAL, INC.
 
PROJECT NO. 04-0611
 

TREATMENT PLANT MODIFICATIONS
 
OU-2 SOUTH IRM
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

NYSDEC SITE ID NO. 130045
 
FOR
 

LOCKHEED MARTIN CORPORATION
 

LAYNE PRODUCTION NO. 70-1458
 

For Service Call: 800-269-4590
 
or fax to: 732-469-7966
 

or write to:
 

97 Chimney Rock Road
 
Bridgewater, NJ 08807
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Air Stripper Tower
 



Air Stripper Data Sheet
 



t LAYNE CHRISTENSEN COMPANY 

WATER TREATMENT DIVISION 
AIR STRIPPER REPLACEMENT CAP
 

DATA SHEET 

I. Project Information: 

A. Owner: 

B. Customer: , 

C. Engineer: 

D. Installation Location: 

II. Tagging Infonnation: 

A. Layne Production Number: 

III. Column: 

A. Model Number: 

B. Quantity 

C. Design Water Flow: 

D. Design Air Flow: 

E. Diameter: 

F. Approximate Overall Height (Cap Section): 

G. Inlet Pipe Size: 

H. Material: 

I. Coatings: 

1. Interior: 

2. Exterior: 

IV. Liquid Distribution: 

A. Primary: 

B. Material: 

C. Distribution Header Material 

Lockheed Martin Corporation 

Creamer Environmental 

Arcadis 

Great Neck, NY 

70-1458 

PCS-1 08.24 

2 

600 gpm 

5,000 cfm 

9 ft 0 inches 

5 ft- 4 inches 

12" (#1), 10" (#2) 

5052-H32 Aluminum 

Mill Finish 

Mill Finish 

Orifice Tray 

304 stainless steel 

304 Stainless Steel 



Tower Head Loss Calculation
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PACKED TOWER/SYSTEM HEAD LOSS 

t,;USlOmer: (.;reamer t:nVlronmental, inC.
 
Job Number: 70-1458
 

Location: Great Neck, NY
 
Engineer: Arcadis
 

Date: 3/1212004
 
Initials: MSM
 

Operating Data Tower Data 
70 = Design Temperature, F 108 =Tower Inside Diameter, inches 
6.6	 = Design Pressure, in. w.c. 780 = Max Water Flow. gpm 
70 = Standard Temperature, F 5000 =Max Air Flow, cfm 

14.7 =Standard Pressure, psia 

Packing Support Data Packing Data 
70.00% = Percent Open Area. sqft JAEGER = Packing Manufacturer 

1.5 = Aperature Width, inches 2 =Nominal Packing Size, inches 
1 = Number of Supports 50 =Total Packed Bed Depth, ft 

Distributor Tray Data	 Mist Eliminator Data 
10.75	 = Diameter of Air Stacks, inches 108 = Diameter of Mist Eliminator. inches 

9 = Length of Air Stacks. inches 63.62 = Actual Area, sqft 
8 = Number of Air Stacks 11.60 = Minimum Required Area, sqft 
1 =Number of Trays 

Screened Air Outlet Data	 Air Filter Data 
o = Window Height, inches	 o = Total Filter Area 
o = Window Arc Length, inches	 o =Pre-filter thickness. inches 
o = Number of Windows o = Final Filter Thickness, inches 

0.00% =% Open Area of Wire Mesh 
0.00% =% Open Area of Expanded Metal 

Inlet Ductwork Dimensions	 Discharge Ductwork Dimensions 
o =Height. inches	 o = Height, inches 
o = Width, inches o = Width, inches 

18 = Diameter, inches 18 =Diameter. inches 
30 =Length. feet 10 =Length, feet 

HEADLOSS SUMMARY 
Packing Support: 0.00034 inches H20 

Packing: 0.48619 inches H20 
Distributor Tray: 0.01164 inches H20 
Mist Eliminator: 0.04989 inches H2O = 1.5*(Uact I Umaxf 

Screened Air Outlet: 0.00000 inches H20
 
Ductwork Losses: 1.00000 inches H2O
 

Air Filters at Changeout: 0.00000 inches H20
 
20.00% Safety Factor: 0.30961 inches H2O
 

Total Headloss Through System: 1.858 Inches H20 

THIS INfOllMATION IS THE PROPERTY Of LAYNE CHRISTENSEN co. ANO IS LOANEO TO YOU SUBJECT TO RETURN ON DEMANO. ITS CONTENTS ARE CONFIDENTIAl AND MUST NOT BE COPIED oR 
GIVEN TO AIfY THIRD PARTIES fOR USE UNLESS AGREED TO BY LAYNE. 
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PACKED COLUMN AIR STRIPPER 

DESCRIPTION OF OPERATION 

The purpose of the packed column air stripper is to remove dissolved gases and 
volatile compounds such as organic solvents from the water to be treated. This is 
accomplished by passing the contaminated water through a packed bed in contact 
with a counter-current stream of air. The packed bed is designed to promote intimate 
contact between the water and air, so that the maximum transfer of gases and volatile 
organic compounds from the water stream to the air stream can occur. 

Water is introduced into the top of the column and, after passing through a 
specially designed water distributor to insure even distribution, flows by gravity down 
through the packed bed which consists of molded plastic, metal, or ceramic shapes 
specifically designed to maximize the contact with the air stream described above. 
After passing through the bed the water is collected in a collection pan or holding 
chamber at the base of the column before being discharged. 

Air is introduced at the base of the column above the holding chamber, and rises 
by induced or forced draft through the packed bed. After receiving the contaminants 
from the water stream, the air is passed through a device to eliminate water droplets 
from the air stream and is discharged from the top of the column. 

Air stripping is, in theory, a simple process, but to operate at maximum efficiency 
all components of the system must be carefully engineered. Changes in operating· 
parameters (process flow rates, contaminant concentrations, etc.) will affect the 
operating balance of the system and must be examined on a case-by-case basis to 
determine their influence on process efficiency. 



Cold Weather Operation
 



INSTRUCTIONS FOR COLD WEATHER OPERATION
 

Air stripping systems are generally unaffected by cold weather. However, there are a 
few points to be aware of: 

1.	 During normal operation, strippers do not tend to freeze. This is because the feed 
water is at the relatively constant groundwater temperature, usually 50-60°F. The 
heat capacity of the water is overwhelmingly larger than the heat capacity of the 
air. The cold air passing through the column is unable to cause any freezing 
regardless of its temperature. 

2.	 During periods of inactiVity, the water in the base of the stripper may tend to 
freeze. The period of inactivity before freezing will occur must be jUdged based on 
the thermal mass of the water retained in the base and the ambient air 
temperature. If the period of inactivity will exceed the judged safe period, then the 
water in the base must be drained along with that in any unprotected pipelines. 
Normal on/off cycles of automatically controlled systems do not generally present 
freezing problems. 

3.	 Removal efficiency may be slightly affected by low air temperatures. If the effluent 
quality is near the allowable maximum concentration at higher air temperatures, 
then the effluent should be monitored as temperatures drop to insure that the 
quality does not exceed the allowable maximum. The effect on removal efficiEmcy 
is minimal in most cases. If the stripping system has been operating satisfactorily 
at normal ambient temperatures. the safety factors employed in the design of 
these systems will normally accommodate the small drop in removal efficiency 
without exceeding the allowable effluent concentration. 



Tower Maintenance
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TOWER MAINTENANCE 

Low cost operation and ease of maintenance make air stripping systems simple to 
manage. The only moving part in the system is the fan delivering the air. The column 
internals shou Id require no regular maintenance unless very high suspended solids 
levels are encountered in the influent water or dissolved iron levels in the water are 
inordinately high. 

In order to keep the packed column system operating at optimum efficiency, there are 
typically several subsystems that must be maintained: blower, water influent pump(s), 
water effluent pump(s)-if any-controVmetering equipment and the packed tower. 

Instructions for the inspection and maintenance of the blower and pump(s) are located 
elsewhere in this manual. The individual component manufacturer's recommendations 
should be followed in order to keep the equipment functioning properly. This also 
applies to all control and metering equipment included in the air stripping system. 
Special attention must be given to sensitive instrumentation in order to assure accurate 
readings and long life. 

The packed tower itself has several components that should be inspected on a regular 
basis-the interval between inspections is directly related to water quality and will vary 
from system to system. These components include: the tower shell. the mist 
eliminator. the water distribution system and all gasketed flanges. 

TOWER SHELL 

The tower shell is fabricated from 5052-H32 aluminum. This material is an 
aluminum/magnesium/chromium alloy which has a high resistance to corrosion. The 
alloy serves well under severe conditions of atmospheric exposure and is commonly 
used for aeration systems and packed column air strippers in water treatment. 

Aluminum alloys owe their high corrosion resistance to a natural oxide film. fonned 
when oxygen in air or dissolved in water contact the aluminum. This oxide film is very 
thin but highly resistant to most forms of attack; It is chemically inert and does not 
dissolve in most chemicals. If the surface is gouged sufficiently to remove the 'film. it will 
reform immediately upon contact with oxygen in the atmosphere. 

The tower has been lined with an epoxy coating system. This system is extremely 
durable and should last the life-time of the vessel. however. occasional inspection is 
necessary to ensure its integrity. Whenever possible, inspect the internal surfaces for 
cracks or pealing. In the unlikely event that cracking or pealing occurs, simply grinding 
down the affected area and re-coating with a compatible system. 



I General inspection of the tower shell consists of a simple '"walk-by" inspection normally 
"-"	 accomplished during daily activities with the system. There is not a great deal that can 

go wrong with the tower shell. Of course any structural damage due to vandalism or 
major seismic events should be noted, reported and repaired to avoid any additional 
damage. Structural damage is, however, highly unlikely. 

As a general maintenance rule the tower shell, near the ground, should be rinsed' when, 
and if, mud or dirt build up. 

TOWER INTERNALS 

Inspection of the tower packing and tower internals is accomplished through the use of 
tower manways and inspection ports. The number of manways and ports will vary 
depending on the tower size. If the situation indicates that fouling of the packing will not 
be a problem, the tower may not have any manways or inspection ports. 

The upper manway, located in the tower, provides access for inspection of the water 
distribution system. Safe access to the manway is available by means of a man-lift or 
bucket truck only. With the manway cover removed the water distributor, mist eliminator 
and packing can be inspected. 

Evidence of sand, clay or scum on the distributor or packing should be noted; a hand 
held brush can be used to test the thickness and tenacity of any deposits. The mist 
eliminator should also be examined for buildups of any kind. 

After inspection, if cleaning is necessary, use a brush and mild acid or chlorine solution 
to loosen dirt and/or scum. Rinse any cleaning solutions after cleaning. Upon 
completing the inspection-and cleaning when necessary-check the manway gasket 
and replace it if necessary; remount the manway hatch and bolt down tight. 

It is critical to keep in mind that a little dirt buildup is common and it is not necessary to 
clean the tower internals every time the hatch is opened. In fact, the frequency with 
which the tower is inspected is directly related to what is discovered with each 
inspection. Generally the tower should be opened within the first 6 months and then 
once a year thereafter. in some cases it may be necessary to inspect more often while 
in others, the manway may be removed only once in 5 or 10 years. The correct 
frequency of inspection can only be determined by experience and is directly related to 
the quality of the incoming flow. 



TOWER PACKING 

The tower packing is the most critical part of an air stripping system. Generally it is a
 
randomly-dum ped polypropylene packing that can come in a variety of shapes. It
 
provides the surface area over which water can flow and break up and from which
 
droplets can form.
 

During the air stripping process air and water mix vigorously within the tower; as a
 
result, oxygen is added to the water and volatile compounds such as volatile organics,
 
carbon dioxide, and hydrogen sulfide are removed. The addition of oxygen can lead to
 
the oxidation of dissolved metals such as iron. The oxidized iron will come out of
 
solution and over a period of time can collect on the surface of the tower packing and in
 
the tower collection basin.
 

In addition to iron, the presence of iron bacteria or any active bio-culture can lead to a
 
biological buildup within the packed tower. Finally, the removal of carbon dioxide may
 
affect the chemical equilibrium of the water, possibly leading to a scale forming water.
 
Scale, in the form of calcium carbonate mayor may not deposit on the tower packing.
 
A careful examination of all the chemical constituents in the water must be conducted to
 
fully assess the potential effects in the air stripper.
 

There may be several places on the tower where the packing can be inspected. If the
 
tower is equipped with a manway(s), the packing can be easily inspected by removing
 

• the cover{s). 
I"", 

Once the manway cover has been removed the packing should be inspected for 
evidence of discoloration, orange tint indicating iron buildup, slimy film of any kind and 
off-white buildup. 

The tower may also be eqUipped with one or more inspection ports, six to twelve inches 
in size. As with the manway inspection, look for buildup and/or discoloration. If the 
tower has no manways or inspection ports, the top of the packed bed can be inspected 
by unbolting the top of the tower and removing it. 

Finally, the sump manway can be used to inspect the packing. By removing the cover 
plate, access to the tower basin is attained. Look up into the packing and support tray 
and down into the basin. Any buildup or settled material should be noted. Regardless 
of the way in which the packing is to be inspected, the system must be shut down 
beforehand. 



As with the tower internals, the frequency of inspection will vary with the site. An initial 
inspection using the inspection port should be conducted during the first three months 
of operation and generally every six months to one year thereafter. If the tower does 
not have any manways or inspection ports, the condition of the packing can be 
monitored by frequently checking the blower static pressure (or air volume) and the 
removal efficiency of the tower. If either an increase in blower static pressure (decrease 
in air volume) or a decrease in removal percentage is noted, it may be due to build up 

, on the packing. Other possible causes would be higher than normal water flow through 
the tower and electrical or mechanical problems with the fan. If the packing appears to 
be the cause, it should be inspected as soon as possible. 

If a buildup is noted it may be necessary to treat the packing. Before this is done it is
 
recommended that a Layne technician be called in to inspect the tower to determine
 
whether cleaning is necessary.
 

If cleaning is necessary, a dilute acid or chlorine rinse is recommended. A proper wash 
should be run at a rate greater than or equal to 10 gpmlsq ft. The blower should be 
shut down and the system run in a recycle mode, using the tower basin or an available 
storage tank as a reservoir and the effluent or fed pump as the recycle pump. If the 
buildup is biological, superchlorinate the recycle water and monitor the chlorine residual. 
If the buildup is inorganic use a mild acid. If an acid is used it will have to be neutralized 
with lime or caustic soda prior to discharge to the sewer. It may be necessary to flush 
the recycle water and replace with fresh water if the buildup is excessive. 

It is important to stress that the cleaning requirements will vary from tower to tower. In 
the majority of cases involving drinking water supplies, cleaning will only be necessary 
after years of operation, if at all. 

FLANGED CONNECTIONS 

Any time a flanged connection-nozzles, pipes, tower body flanges-is separated, the 
gasket in place must be inspected and replaced, if necessary. If in doubt, replace the 
gasket. 



Maintenance Procedures
 



MAINTENANCE PROCEDURE
 

Use the following procedure as a guideline. You may develop your own schedule. 
However. it is highly recommended that you follow these suggestions. 

Monthly intervals of the inspections are for average conditions. Simply conduct the 
blower maintenance inspection once a month. unless conditions require it be done 
more frequently, and the rest of the tower annually. Helpful hint: conduct the 
maintenance on the first of every month, and the annual inspection in the month of its 
original startu p. 

It is important to develop a specific routine and follow it. You should keep records of 
all repairs and changes done to the tower. and a detailed account of all observations. 
A history of the tower is a useful tool in determining the performance of the tower. 



SITE:
 

DATE:
 

BLOWER(Sl AND ACCESSORIES 

o Correct the alignment of the sheaves. 

o Tighten loose belts. 

o Replace worn or cracked belts. 

o Clean and/or replace air filters. 

o Lubricate motor and fan bearings. 

o Replace worn or cracked flexible ductwork connections. 

o Check fan blades for residue bUildup. 

TOWER FOUNDATION 

O· Check foundation for evidence of settling (cracking, buckling, etc.) 

o Check anchoring system for secureness. 
; 

o Examine·fundition of the clearwell. 

PACKED TOWER 

o Check shell and piping for leaks and wear. 

o Clean air outlet screens. 

o Tighten bolts on flanged connections. 

o Replace worn, cracked, or leaking gasket material. 

o Inspect packing for staining and/or deposition. 

o Examine the distributor tray and sump for staining and/or deposition. 

o Examine mist eliminator for staining and/or build-up. 

o Remove debris from the distributor tray and sump areas. 

o Gather tower influent and effluent water quality data. 
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INSPECTION SERVICE
 

Adequate inspection and maintenance is essential to the continued successful 
operation of your plant. 

Layne Christensen Company maintains a field service department especially 
organized for inspections, repair and maintenance work, as well as complete 
equipment reconditioning. 

When troubles arise, we suggest that you first contact us for a preliminary 
investigation if the cause of the trouble is unknown. Our investigating engineer may 
then issue complete instructions and determine repair materials required to assure 
that our field crew will be fully prepared to made the repairs in a minimum amount of 
time. 

CONTACT DIRECTORY 

Equipment Company Contact Phone # 

Air Stripper Layne Chris Horan 1-800-269-4590 
Blowers 

,Air Filters 



Air Stripper Replacement Cap Section
 
Product Sheet
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REMOVABLE 
KOCH-ono YORK SlYLE NO. 
POLYPROPYLENE 
(SHIPPED TO SITE IN 

r---,r-----..l----l.---------;;j:;;----- I 'I' r .1 __________________E__Ia__3 _ 

r-----------------------I---------i~»»~~~~~~\~~V~~1....................................................., 

MIST ELIMINATOR
 
241
 

PLACE) 

REMOVABLE DISTRIBUTOR TRAY 
LAYNE-WTD MODEL NO. SDT-701458.SS 
GRADE 304 STAINLESS STEEL 
(SHIPPED TO SITE IN PLACE) 

ELEVATION 
(1-REQUIRED TOWER 1, 1-REQUIRED TOWER 2) 

TOTAL EMPTY WEIGHT EACH: 850 LBS.
 
TOTAL OPERATING WEIGHT EACH: 3900 LBS.
 
PRESSURE DROP THROUGH MIST EUMATOR: 0.04989 IN W.C
 
PRESSURE DROP THROUGH DISTRIBUTOR TRAY: 0.01164 IN. W.C.
 

REV: 11 'AS-BUILTW DATE: 09/08/041 TITLE: MANUFACTURER'S PRODUCT SHEET 
97 CHIMNEY ROCK ROAD AIR STRIPPER REPLACEMENT CAP SECTION 
BRIDGEWt~) ~;9~::~~ TREATMENT PLANT MODIFICATIONSCllw~ (732) 489-7988 GREAT NECK, NEW YORK 

I LA YNE CHRISTENSEN Co. - WATER TREATMENTDIVISION 
THIS INFORMAllON IS THE PROPERlY OF lAYNE CHRISTENSEN AND IS LOANED JOB NUMBER: 70-1458 SCALE: No r.S, 
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t Types of Mist Eliminators 
"-".. 

Almost all mist eliminati 011 equipment falls into four classes: 
vllne assemblies of chevron-shaped blades. cyclones. knitted 
mesh types. and fiberbeds. 

When the vessel size is not Scl b)' the mist eliminator. 
sueh 8S packed or tray towers, heat exchangers or 
evaporators. the pructical starting point is oncn thc mesh 
pad type. DEM1ST~R" kni.tt~ mesh mist climi~ators 
provide higl, scparutlon effiCiency at the lowest Installed 

cosl. 

If the mist contains solid particuilltes, viscous, sticky liquids. 
or if large slugs cf Iiqui.d occur. the fouling resistant 
FLEXICHEVRON' mist eliminator, or. in extreme cases. 
tdngcutial inlet multi-cycloncs. may offer a better solution. 
These concerns have made this equipment the standard 
starting point in industries like oil & gas production. 

Where the vessel size is sel by the mist eliminator, then tbe 
beneflt.<; of high capacity FLEXICHEVRON- mist eliminators 
or SpiraFlownt Cyclone mist eliminators could be the most 
cost effective overall solulion. 

,I 

,~ 

Cost 

Knllted Mes

1 

h Vane 

2·3 

Cydone 

3-5 

Fiber Bed 

10 

Gas Capacity 5 6·15 15-20 

Efficiency 3-10 10040 7·10 <0.1 

Pressure Drop, 
we 

<2Smm 
(1; 

<104Ornm 
(OA·.3.5) 

2OO-35Omm 
(8- .'4") 

5O-500avn 
(2" 020") 

liquid Capacity 5 10 11 1 

Soid 
Handling 3 10 11 

Table 2. &election guide lor ctIooslng tram ItIe various common 
mist elimination equipment. The relative seate used tn sevenlt 
categories Is based on 1 as the lowest, and ... othtlfS are 
scaled. 

For applications involving sub-rnicron particles, FLEXIFlDER' 
mist eliminators provide excellent solutions. 

While these comments help clarify selection, your final 
selection should be made only after reviewing your 
application with an equipment desib'llCf ofproven expertisc, 
KOCH-OlTO YORK'., provides an cnOl11lous resource lO 
help you make the best choice for your particular applieation. 

FLEXIFIBER" mist eliminator type tc-sRF. 

2 

DEMISTEN mist ellmlnotol style 709, In stainless steel. 



FLEXIMESH'" Mist Eliminators
 
_Effi_Ic_ie_n_t_a_n_d_e_c_o_n_o_m_ic_a_l_fo_r_a_w_id_e_ra_n_g_e_o_f_a_p_p_lic_a_ti_'o_n_s ----j(-''­

• High collection efficiency 
• Lowest installed cost 
• Low pressure drop 
• Fast delivery and service 

R..EXIMESH® Mist Eliminators are porous 
blankets of knitted metal or plastic wire mesh 
custom-designed for a client's specific application. 
These mist eliminators collect essentially 100% of 
all liquid particles 2 to 5 microns in diameter, 
depending on design parameters. They are also 
offered as liquidlliquid coalescers. 

Available in virtually any size or shape, in a 
broad range of metals or plastics, individual styles 
of R..EXIMESH~Mist Eliminators can be 
supplied to meet specific customer needs. The 
chart lists the 12 most popular styles. 

DensITYKoctvDMTlet Surface Area 'tVoicls 
\b!tt' FT'/FTJKalMJStv1e No M'/M' 

12.0 1924l2O 15 3n 97.6 
l()1734210 108 J60 97.7 

10.0 1603710 94.0I6J ill 
4JI() 1449.0 98.2&0 'JB2 

8.0 128J2W 140 98.4IC:R 
7.3 If76440 65 2IJ 98.5 

U27.0 65 98.653KJ 2IJ 
9310 s.o 80 4e LS7 99.0 

320 45020.0 1476 96.05520 
2(0)27.0 432SS40 6lO 94.6 

4()4.0 64 T2S 97.0 _ 2414~ 2212 
40 64 lSO 492 97.0 "" f-­

The versatility of these FLEXIMESHe Mist 
Eliminators makes them ideal for use in absorption 
and drying towers, evaporators, distillation towers, 
stripping columns, scrubbers, stearn drums, 
separators, and knockout drums. 

I.-.. 
" 

-OTTO 'OteJ::. 
I' 

6 /.-Eo AYJ. t 4/ 

Koch Englneerlng's patented FUXIMESH'" VARIEGATEO·· Mesh Pad (u .5. 

Potent No. 4.744.806l.provides up to 15% higher capacity and up to 25% 

lower pressure drop than conventional mesh pods. The variegated mesh 

design is ideal for tough retrofit situattons Where corwentional mesh pads 

tend to Ie-entrain. Vessel sIZe for new installotions is also reduced when 

FLEXIMESff' VARIEGA~D -. Mesh Pods ore specified. 
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THIS DRAWING IS THE PROPERlY OF
 
ono H. YORK COMPANY AND IS TO
 5 FT'/SEC. I4IKDCH-OTTOYORK'" -'C
BE RETURNED AT M('( TIME UPON 

SEPARAllONS TECHNOlOGY 't •REQUEST. INFORUATlON CONTAINED 

FT./ EC. 
DRAWING NO. 

10 FT./SEC.
HEREON IS CONFlDENTlAL AND ~UST REV.NOT BE REPRODUCED WITHOUT WRIT­ 1
'"EN PERMISSION FROM THE OTTO H. 

'-'" 'ORK COMPANY. 



"BASIC MIST ELIMINATOR DESIGN MANUAL Prl-IS 
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moleeuler weight, prl'llUre, etc, cln hive. mlrked 
Iffeet on drop"t size .nd distribution Ind would 
result in poor perform.nce lor other types of 
entrllnment IIPIr.tlon equipment. I(nlned wire 
mesh peels. on the other h.nd, hllle • wide 
toler.nee lor such chlnges end Cln continue to give 
good IIl'Irltlon efficiency over • very wide renge 
01 oper.ting conditions. 

As gls flows through the KOCH mesh peel. thl 
flow rtre.mlines .re deflected by the wires. The 
lnerti. Df the liquid droplets will be norm.lly too 
high lor them to follow the welmllnel Ind they 
impinoe on the wires. 

Since t~. kinetic energy of I dropletll dlt.rmined 
by its velocity .nd mi., It II obvioul thlt droplet 
size is .n important f.ctor In seplretlon effici.ncy. 

On I weight bllis, It tlkes 1000 on.micron 
dropl.ts to equII one 1G-micron droplet. At proper 
\/Illocltlfs, I KOCH mesh ped Cln r.moV. 3 to 5 
micron IdroPI.ts .t ben.r thin 90% .fflci.ncy. As 
drop'et slz. lnerelset••fflcl.ncles Ilia Incr'llI 10 
thlt It '8 microns th.y Ir. on the order of ge% Ind 
with I normll distribution of dropl.t IlzlI, It Cln 
be ,xpecud thlt IIPlr.tlon .fficl.ncy will be 
ben.r thin n.9", The ch.rt below II typicil of 
sep.retlon .fflclencles obulned ullng I e" thick 
KOCH, Styl. 9310 mist .l1mlnltor operlling In 
the renge of 4 to 12 f..t per ItCOnd. 

. i~ 

f: 
~ -.. 
I,... 

• I t	 j .. , .' r • • ,t t", it " 
O~U' I,,. 'ltlil1t:1lOllt .• 

·'i..,.,2, 

Normilly. I 4" thickness 01 mesh Pld ISlufflclent 
: ,lor. units of 9 to 12 pounds p.r cubic foot demltyl 
A6" thiGkness is normilly used' for 6pound per
cubic foot mlt.rlil. For the few Ip.clll Clles 
wh.re dropl.t lizes erl n'lr the lower limits of 

r ~.,rltlon., .f:l1ciencv or wh.r. en~llnment 191d\ng 
j~ )itI:)' 1I0ht,. incrllsed thlckntu of "lesh pld WIll 

ebjI'd"ire'bI.. It must be rem.mb.redthl~ effl· 
c~i'nCt il not proportlonl' to thlckn••. Incr.esed 
e"thick'- 01 mesh ceUltl the efficiency curv. to 
..~lTJP~otICllly.lpproeehl,OO% Ind, tncretMd thick· 
.~ ,rhlY. O(Ily ClUIt higher pressur. drop Ind 

'h'gtiet .lnltill 'cast withOut much comp.nuting 
benefit. Except for unusu.1 Clles', 12" would ,be

•". :j , 

consld.red I m.xlmum thickness for m.sh mist
 
.lIminltort. KOCH cln furnish Iny thlckntu
 
required IS on. Ily.r or IS stlcked Ilyert.
 

Or 
Allowable Velocity 

I.ike most types of uplrltion equipm.nt, 
KOCH mist ellmlnltort work btst within their 
proper velocity limits. Unllk. most other types of 
Itp.rltlon .qulpment, these op'l'Itina limits ere 
quite wid., Acceptlble sepIl'ltlon efficiency cln be 
obt.ln.d over the reng' of 20% to 110% of 
calculated maximum allowable velocities If liquid 
droplets Ire 25 micron. Ind Ilrver In dilmeter. 
Where Ilgnlflcent Imounts of Imlll (1111 thin 10 
mlcronll droplttl Irl Involved, higher operlting 
vllocltles will relult In benlr leplrltlon efficiency 
beCluse of the gr..ter kinetic enervy of the 
droplets. 

The rel.t/onlhlp of operating velocity, droplet liz., 
liquid Ind Ylpor denllty, liquid vllCoslty .nd 
surflce t.nslon, Ind liquid 10ldlng Is complex. Of 
thill, the liquid Ind YlpDr denllty hive the 
areltest InfluenOl on design velocity, Liquid laid· 
Ing Ind liquid IUrflce tenllon lisa Iffect design 
velocitY, but for molt 01... thll Iffeet II relltlv.ly 
minor Ind Cln be hindieel by ullng I IlIght slfetY 
fIctor In the design velocity. The Soudert·Brown 
correlltlon mlY be uted for d.t.rmlnlng the 
IlIoWlble vlpor velocity for wire mesh min 
ellmlnetors. 

this mey be molt oonvlnlently represent.d by I 
form of the Stoke'sllw equltlon using e "I(" v.lue 
!peclflc for the type of mesh being uud. This 
aqullion Is: 

U...... I(J PLP:P y Ea. 1 

The vII""e of "K" thlt'll norm.lly used II 0.35 for 
mesh denlltles from S#./ft. ~ to 12#/ft.~. A vllue of 
0.4 's normlUy used for the 5#/ft.~ high cIP.clty 
mesh styles .nd I "I(" of 0,3 Is normilly uud for 
pllstlc mesh p.ds such IS Tellon Ind Polypro· 
pylene. 

Wherl liquid viscosity' or entr.lnment 10ldlng Ire 
high or liquid surflce'tenslon II quite low, or the 
liquid Is dirty, I reduced Yllue of "K" must be 
UNd. 

The curve Ihown In F.lgure 3 Is for IUndlrd mlrt 
ellmlnllOrt Ind lisa lhows the flooding velocity 
correl.tlon of Sherwood, Shipley Ind HolloWlY 
lor dumped rings for camplrllon. The suggested 
design velocity curve .1I0ws for norml' v.rlltlons 
in liquid 'Ioldlng Ind lurfeel tension etc. The 
formul. of Equltion 1 cllcul.tes IlIoWlble velocity 
in terms of vlpor 10lding Iione. while the '-.
correl.tlon in Figure 3 shows th.t both vlpor .nd 

liquid 10ldlng .ffect clp.clty of the mllh p.d. 
Wher. Ippllcetlonl Ire encountered which devi.te 
widely from norm.1 for Iny of the vlrl.bles 
dlscuaed Ibove, we sullllflt thll KOCH 

.'- engln.." bt consulted for Iddltlonel Inform.tlon 
.nd help. 

I' t..t:.",u,t Jt.ooo...a •
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Flgu'l 3.	 Ettlct of liquid "ntrlin","ntlo.d on IIIO""bll,1I 
.lloclty. 

Pressure Drop 

Pressure drop IcrOIl wire mesh Pldl II uluilly low, 
norm.lly less then one Inch of Wltlr, .nd Cln bt 
conllder.d negligible for mo" eppllCltlonl. The 
benefit of thillow pressure drop II quite signlflclnt 
In eppllCltlonsluch IS v.cuum dlstlllllion or where 
Ilrge volumes of elr must be moved by fin or 
blower. In terml of power required, each Inch of 
Wlter pressure drop requires 0.1li8 HP/1000 CFM. 

The pressure drop of I wire mesh p.d Is Iffeeted 
by both vlpor .nd liquid flow riles. Gil flow 
through dry muh Is predomlnlntly turbulent .nd 
the Ilope 01 th. pr.aure drop curve Is .bout 1.8, 
With mesh .s with p.cked towert, pressure drop 
increases with Incrllsed liquid entr.Inment rates 
since I grelter portion 01 the void volum. Is IlIIed 
with liquid .nd lell volume II .v.lI.bl. for Vlpor 
flow. As • result. the polnu of Incipient flooding 
(F) Ind rllntr.lnment (R) occur It lower IIJllocities 
IS liquid entrllnment Increases. . . 
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Fivutl 4. P,...ur. drop 'or I·in. wire mil" mill .Iiminllor.\..; m,," Uyl. 4210 11 ... rioui conditions 0' liquid 
lo,ding. 
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Fig"" 5.,Pr,.u,1 drop 10, 8-ln. wl'l .....h ",In .11",111110": ' 

mtlh lIyl. 1310 II ••,Iou, conditions 01 liquid 
lotdln,. 

At very low IIquld'loldlngs (Ie. then 10 'b.lhr.JICI. 
ft.) collected liquid forms Indlviduel drops on the '. 
wires which fill off II the pull of'gnvlty eMf· • 
comes the combined forces 01 surfq tIIn.lc;, Ind ~ 
rising gls flow. At higher liquid Ia.ds, Ilcluid fonns 
I cl..rly dlflned I.y.r In the lower portion of the , 
mesh pld. . 

At IIqul,d 'o~dln;s 9r••ter th.n 100 l~&.ar./I!Q, ft .• 
Increlled vepor veracity cau.. th.... typical condl· 
tions of operltlon to occur, Th_ ert: 

(All.lquld entering the mesh collec:tl In I 1" to 
2" d..p Ilyer It the bOnom of the mesh pad. 
Th. depth of this leyer d08l not chenge to 
.ny .xtent until point F (F Igurt 4 end 61 II 
rllched. 

lBI At v.por flow rttn high.r then rep"';'ted 
by point F. bubbling liquid rl_ hlgher,end 
higher Into th. mist elimlnetor I'IIIth each 
incrll,. In gu ret•. A significant portion 01 
the mesh void volume II now occupied by 
liquid Ind prtuure drop rl_ mort sh.rply 
.nd will f1uctulle slightly, 

Ie) At stili higher v.por retes, pmalr. drop 
fluetultlons Incr.... Ind the top of the liquid 
level rllches the top of the mesh pad Ind 
rltntrlinment OCCU" (point RI et thl top 01 
th. mesh. 

Becau.. it i. difficult to determine Point FIn mort 
prlctlClI IPpllc.tlonl of wire mesh peds, the "I(" 
Vllues recommended for u.. In Equltlon 1 Include 
I sufficient ufetY fector to Insurt Ihlt operetlon 
of the peel Is In the r~on below Point F where 
effici.nt seperltlon of entrllned liquid can be 
relilblyobuined. 
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Fi",1t 5. Friclion bClor. fe. "nul Reynolds number, RI, for 
",ft mesh tntrainm.n! Itper,tor without .I'ltr.ln­
m.nt IOld. 

Figurt 6 lbove ShOWl Ihe Carmln corr.luion for 
pressure drop Ihrough solid grlnullr mllerills. The 
curvt for air flowing Ihrough a 8" Ihick dry mesh 
p.d is liso shown. 

The pressurt drop Ihrough I dry wire mesh PI.:l 
may be calculated by Ih. formull: 

APe. f. ! lP y \.PIg, t l x ~~~7 EO.2 

Since Ih. 10111 pressure drop across an operltlng 
wire mesh miSI eliminltor is the sum of the dry 
pr~ur. drop cllculn.d using Equltion 2 plus tht 
tddilionll drop caused by Ihe liquid lOlding wilhin 
Ihe mesh, t01l1 prmurt drop Cln be determined by 
Ihe expression: 

. tAPT ~ ~Po • AP, EO.3 

Curves .for pressure drop al vtriou, liquid loading
 
rltts are Ihown for KOCH Slyle.4210 and 93\0
 
mesh in Figurt ,7 Ind Figure 8. These curves show
 
l~·~t· prrssur. drop to which must be Idded the
 
dry pressure drop calcullted from .quation 2. The
 
IIlh:'es ihown are for water. More:viscoUl liQuids
 
would !I'I". a higher pressure drop at the same
 
liquid and lIapor loadings.
 I 

1n'llmd'st all cases the pressurt drop of • normally 
oPerating wire mesh pld will b. aboul '" of waler 
or. 'Jess, which is negligible for all bUI v.ry low 
pr~surt. appllc.illions. A rough approximlllOn of 
.~crltiD9 prenure drop m.y be foynd by kn~win9 
th.l pressure drop nth. calculalld maxImum 
allowlblli 1I.10city is usually 1.5" of water Ind 
prmure drop varies wilh Ih. squire 01 011 velocity. 
,Th~s thl. formula: I 

. : (Uac ') 2 .. tAP, • l.S u::: EQ.4 
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Fioure 7.	 '"..un drop corr.ctlon for Il'ltr,lnm.nt lo.d for 
'fyl. 4210 ..il. "'..h. 
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F,gUft 8.	 Pr.llur. drop eorr.ction 'ot ,mlrtllnmcnt IOld 'or 
'fyl. 9310 ..ire m..h. 

Efficiency 

Therl art four major factors which dltermin. Ih. 
separation Ifficilncy 01 I wlrl mesh Ilplrltor. 
Theil art dropltt siz. of the Intrlinmlnt, dllmetlr 
of Iht wirt In thl milt eliminator, numbtr of 
lergtls In Ih. pIth of Ih. liquid droplel and vapor 
velocity. 

Small droplets are more difficult to remove' Ihan 
large onls because of Ihl greallr mass of Ih. large 
drops and Ihus lerge dropi tlnd to trlv.1 in straight 
lines until they contlct a targlt wirt. Thlre Is a 

relat:onshill between the lin of Ihe li/luid d/ODIAI
and thl litt of tht terOl1 which Cln be mOSI 
effeclive in cllching il. Studies hlv. determined 
Ihat small.r diam.ler wlrtl will be marl Ifficilnt 
in Iht removal of small liquid droplill. Mesh Pads 
are availabl. which USI' fintr than normal wire for 
separation 01 mist dropllts. KOCH Slyle #3260 
is an uample of Ihis Iype unit. 

' ­

The ttllcker ttle mesh Pld Ind the mo... live" of 
mesh which Ire used, the more targets which wlll 
be In the path of ttll liquid droplet and the higher 
ttll percenttge of liquid drops which wlll be 

,,- removed from the gas stntlm. 

Because I mesh pld conslm of IUtlonl", targets, 
It depends upon the velocity of thl vapor strelm to 
provide the Inertlll force required to Insure I 
collilion between the liquid droplet tnd tht wire 
target, At very low vlpor velocities, llTIall dropleu 
tend to drift through the mesh avoiding the targets, 
Normallv the velocity I1Inge It which Ifficient 
separation Is eecompllshed Is very wide, usulllv 

20% to	 110% of ealculated maximum allowable 
velocity, With IlTIIIl dropleu, less thin 10 micronl, 
the velocity fIInge for IHeetlvl leplretlon nlrrows 
and wlll be SO'll. to "0% of cllcullttd mlxlmum 
Illowabil velocity, 

In mOlt Industrlll Ippliculonl, dropllt .Izt II not 
known Ind mellurement mlY be ImpOlllble or 
Imprlctlcal. Thlrlfore, droplet liz. must usuilly be 
estlmlted besed upon thl tYpe of mechlnllm 
which genlrltes the Intflllnm.nt. Thl following 
broad geneflll/zitloni mly be used: 

Spray - (TwlntY mlcronl and uP.' Entrllnmlnt 
from low Inergy Input contlCt devices such II 
distillation columns, low prrssure IPfllY nOZZles, 
evaporators etc, 

Mil: - (Threl micron to tw.nty micron) Lubl all 
from comprlssors, high energy spray nozzles. 

Foe - IThree micron Ind less IChemical rllctlonl, 
cond.nsation from saturated gas strelms. 

A properly dlllgn.d KOCH mist ellmlnltor II 
abll to Ichlevl IIplrltion effIciencies of better 
thIn 99.9% over I wide rlnge of operltlng 
conditions. Thl table below Indlcltes the relltlve 
performlnce of IIlrlous stylel of KOCH Il mesh 
padl. Th... IIlluII were obtained from Irr/wltlr 
tlStlng It Itmolpherlc condltlonl. Aetldull .ntrlln· 
m.nt II In plrts of liquid per million Plrtl of Ilr by 
weight. 

THICKHISS ""IOUAL'LEXIMESH IHTIIAIHMI NTO'MIIHSTYLE LUYIHO •.,O.1.0 

~"3260 01'
."."." 

O.SI'2'0 
l.tO'l'O 
',2093'0 
1106"13'0 
Oll93'0 '2" 

1,-' 

Test results show rel.tlve plt'vrrlllttee of ....rtOIll 
mesh sty/II It the .me pad thlckn_ and the 
Increl.. In .plflltlon .fficllncy obtained with 
grelter mllh pld thickness. 

In most Indumill IpplIc:ltlonl, !'ItlduI' entre In· 
m.nt of from , to 4 plrts per million Is eeceptablt 
end thll level of p.rformlnc:l Is .aslly obtained 
wlth 4" or 8" thicknesses of one of the ItIndard 
KOCH meshes. 

Installation 

In Imiller equipment whert full dilmeter leeest 
flanges cen be economically used, I on.plec:t pld 
will pro',ide the most convenient, low COtt method 
of instlllition. These units Ire lvalilble In 
dilm.ters IS I.rge al 7 to 8 feet diameter, but Ire 
u,ullly limited to 36" to 42" dllmeter In most 
IPplicationl. Mllh II normilly 4" to 8" thick, 

In Ilrglr equipment, or where I one·pllCil ped Is 
not possible, lectlonll pedl Ire utld, This tYpe of 
construction II not limited II to size or Ihape. 
Units of up to forty fMt dllm.tllr hili' bftn 
produced II well II those of unulull ship" Mesh 
pld thickness Is uluilly 4" or 8", but In IOInI 
Iptcil' circumstances could be II much II 24" or 
greater. 

In ordtr to obtlln mlxlmum caplcity Ind perform. 
Ince, KOCH mist e"minltOrl should be 
IUPPOrted by I grid heving I high ptl'c:lntlgl of 
open Irea. Speclll grldl hi"" been dev.loped for 
thil purpose. Subw.y grltlng. or oth.r simllir 
SUPPOrtl are not recommended IS they obstruct 
liquid drainlge Ind etn result in liquid carryover 
Ind inefficient operltion, 

In the Ivent thlt lubwlY grltl~ or similar 
IUppOr'll Ire Utld, the gil velocity through the 
open portion of the gflltlng must not oxceed the 
tnlltimum Illowabl. 1I"ocity II calcullted using 
EO 1. 

Wlr. melh sectlonl ar...curtly fast.ned to Indlvld· 
ull grid ..ctlonl. M.sh Ind grid Irl cut to liz. Ind 
CUrvlturt to properly fit Inlidl tht vea.l. Meth II 
rllilltnt Ind II cut Ilightly ollerllz. 10 thlt It will 
fit tlOhtly In the Vllsel. It II not necesu", to tl. 
adjac.nt sectionl of the mesh pad togethlr, 

Where yapor lurgel .re encountered or In pulutlng 
IIrvic•. the use of rigid sandwich construction with 
top Ind bottom grldl secured together by vertical 
tie rodI running through the mesh !lid II Itrongly 
recomm.nd.d, 

O.ttiled drlwlngs er. IlIlillbl. upon requllt which 
Ihow typical mesh InltlliUlonl in a wide IIlri.ty of 
lOuipm.nt. 
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KOCH ENGINEERING COMPANY INC 

FLEXIMESH@ MIST ELIMINATORS 
SECTIONAL TYPE 

GENERAL INFORMA TlON 

Mesh pads are const:ructed slightly oversize to provide a compression fit between sections and the 
vessel wall to prevent leakage past the mesh. No gaps should be present in a properly installed pad. 
Support grids, if furnished. are not as wide as the mesh sections and have a nominal 3/4" clearance 
from the vessel wall. 

INSTALLATION INSTRUCTIONS 

1.	 Remove any projections or obstructions which would prevent proper installation or good fit 
between mesh and vessel wall. 

2.	 Mesh should be 1 to 1.5 percent larger than vessel diameter for 7.5 pound through 12 pound 
density mesh and 2 to 3 percent larger for 5 pound through 7 pound density mesh to insure proper 
seal between sections and around outside of pad. 

3.	 All mesh sections will be tagged for ease of installation. Place sections in vessel starting from 
outside and working toward center. Compress each section slightly as it is installed so it is close to 
its final location. Do not permanently secure mesh until all sections are in place. The final two 
sections can usually be installed by tilting mesh as shown below and pressing into place. 

Secure mesh to annular ring and beams with tie wire furnished. Alternate methods use clamps, "J" 
bolts. hold-down beams, etc. 

OPERATING INSTRUCTIONS 

If the mesh pad has been properly sized, the operating pressure drop will be less than 1.5- of water. 
Higher pressure drops indicate the unit has been improperly sized or it is plugged by solids. 

Soluble solids may be washed from the pad using sprays, hoses, etc., or the pad may be removed 
for cleaning. 

If cleaning in solvent is unsuccessful, the pad must be replaced. Consult our Engineering 
Department for assistance and recommendations. 

SPARE PARTS 

None required.
 
PUSH DOWN
,1 

1275 Bloomfield Avenue· Fairfield, New Jersey 07004
 
201/226-400 • FAX 2011227-8548
 

MESH MIST ELIMINATORS • KNITIED WIRE MESH PRODUCTS
 
Plant Locations: Fairfield, New Jersey • Houston, Texas
 

Calgary, Alberta, Canada • Bergamo, Italy
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Design Features 

Flanged Inletand Outlet 
Round punched flanges to facilitate 
the bolting of duct connections. Inlets 

and outlets are the same size, and 

match ANSI 1251250 # drilling. 

Radial Blade 

Superior combination of efficient 
operation and rugged, dependable 

service. 
Bearings 
Heavy dUty bailor split pilJow.Olock 
spherical roller bearings slzed for a 

generous 8-10 life. 

Shaft 

Turned ground and polished or fully 
machined to close tolerance. 

Shaft Seal 
Used to reduce leakage through the 
shaft hole in the housing. 

Heavy Duty
 

Structural Bearing Pedestal
 

Housing 
Rugged heavy gauge all welded 
steel housing with substantial 
framing sections for maximum 
rigidity. Standard features indude 
flanged inlet, flanged outlet, shaft seal, 
gasketled inlet and gasketled housing 

split (where applicable). 

Balancing 
Wheel and shaft assemblies are 
dynamically balanced to ANSI S2.19­

1989 specifications and are either 
interference lit or have taper-lock 
bushings on all models. 

2 



General Information 

Shafts and Bearings 

Shafts 
Selected to have suitable strength and operate well below the 

first critical speed for each maximum class condition. 

Bearings 
Anti-friction, grease lubricated, roller type split housing, 

manufactured to internationally adopted standards by 
companies having worldwide acceptance and support services. 

Bearings are selected for continuous operation with a generous 

bearing life. 

Capacities and Pressures 

Catalogued up to 50,000 CfM. Available to 100,000 CFM. 
Catalogued up to 70· WG. Available to 145" WG. 

Temperatures 

High Temperature Operating Limits 

Arrangement Wiltolt 
Cooina Wheel 

With 
Cooina Wheel 

1 & 8 SISW 
4SISW 
9F SISW 

300"F 
150"F 
300"F 

800"F 
-

650"F 

Arrangements 

Arrangement Design Fan Size Range 

N1, 8 & 9 - SISW AI Designs 25 -75 
AI4 - SISW Designs 6410 & 6420 25 -50 
AJ4 -SISW Design 6430 25 - 55 
AJ4 -SISW Design 6440 25-60 
AJ4-SISW Deslgn6450 25 -65 

a la a e(RB)PressureBlowerwheelise 0 e

Series 6400
RB Pressure Blower Wheel

designed to generate high pressure ina single-stage blower. 
Blades are formed from heavygauge high strength lowalloy steel, 
stainless steel orother special metal construction. 

The fans are offered in a family ofwheel 

designswithoveriapping performance 
ranges. The wheels progress from large 
diameters with narrow blades to small 
diameters with wide blades, so that a 
perfectly sized fan can be supplied for 

the job. The impellers are available 
from 85 to 100% of nominal diameter in 
a fixed width housing. 

Performance for these diameters is determined using Northern 
Blower's FanFlnderTtl computerprogram. 

Radial Blade 6410 6420 6430 6440 6450 

Standard Fan Features 
• Heavy Duty Ball or Split Pillow Block Spherical • Punched, flanged inlet and outlet to match ANSI 125/ 

RollerBearings 250# drilling 

• Integral Bearing Pedestal • Continuous welded housing 

• Shaft Seal 3/16" thick for sizes 25 to 35
 
1/4" thick for sizes 40 to 70
 • Hinged, flush mounted access door 
3/8" thick for sizes 75 and larger 

3 
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CML Northern Blower Inc. 
901 Regent Avenue West 
Winnipeg, MB, Canada R2C 2Z8 
'ic" 204.222.4216 '::~' 204.222.7601 
[J www.northernblower.com 
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ISTOMER Layne Christensen Co.lnc. 

P 
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97 Chimney Rock Rd. 

Bridgewater NJ 08807 

lOJECT Great Neck LI. 
JSTOMER PO 11942-701458 

CML Northern Blower Inc. Telephone: (204) 222-4216, FAX: (204) 222-7601 
901 Regent Ave. West Web Site: http://www.northemblower.com 
Winnipeg, Manitoba, Canada, R2C 2Z8 Email: cml@northemblower.com 

SALES OFFICE JA Lockwood Co., Inc. 

DATE Apr 8, 2004~'~©~o~§~ 
~1 PLEASE REFER TO THIS NUMBER IN 

ALL CORRESPONDENCEAPR I 9 2004 
1\\ ~ 

SHOP ORDER &,j,i A51871I 
J SERIAL NUMBER 

We are sending the following documentation - CERTIFIED FOR CONSTRUCTION 

;OPIES FAN DRAWING(S) ACCESSORY DRAWING(S) REMARKS 

A51871-01 

-
-

-
. 

-
-
-
-
-

Drawing & Fan Data Sheet 
Lube 
Curves 
Sound 
O&M 

If you have questions regarding this transmittal, please contact your local representative or Northern Blower inside sales. 

Best Regards, 

~L Northern Blower 

'-" 

, 2003-1 
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CUSTOMER FAN DATA SHEETC9J NORTHE!lN LAYNE CHRISTENSEN CO INCBI.DWER 97 CHIMNEY ROCK RD. 
C.M.L. Northern Blower Inc. BRIDGEWATER NJ 08807 

~ 
901 Regent Avenue West
 
Winnipeg, Manitoba, Canada
 
R2C-2Z8
 
Telephone (204) 222-4216
 
Fax (204) 222-7601
 

S.D. No. A51871 -1 of 1 

GUST. PURCHASE ORDER NO. 
11942-701458 

DISTRICT ORDER NO. 
Layne 

SOlD BY 
39 J.A. Lockwood Co., Inc./NB 

a 
r-

TAG: 8-310 
PROJECT: Great Neck L.I. 
~ty 1 Design 6440 High Pressure Radial fan, Size 40, 100% SISW, Arr.8, Rot. CCW., Disch. DB. 

Conditions Volume SP OV RPM Power Temp Altitude 
Operating 5000 CFM 49.000 in 6140 ftlmin 3500 61.38 BHP 70F 0 ft 

Density 
.07461b1cu.ft 

Maximum **3600 70F 

FEATURES 
- Punched flanged inlet 

- Punched flanged outlet 
- Access door, hinged, quick release, position: 3 o'clock 

- Housing drain with plug, 1.5 in. NPT dia. 

- Coupling guard 
- Coupling mount Full 

• Shaft seal 
-Shaft and bearing guard w/access to bearing zerks 

Wheel size 40-2663 

"-'" Outlet transition to 10.875" x13.125" 

" Outlet damper, manual 
• Wheel to shaft interference fit 
- Bearings: P28-GTM-115 x 1-15/16 

PAINT SPECIFICATION 
Paint Specification : Interior and Exterior Surfaces 

Surface Prep : # 6 Commercial Sandblast 
Primer : 1coat Intergard Epoxy Primer 

Intenn : 1coat Intergard 740 Epoxy 

Finish : 1coat Intergard 740 Epoxy Finish 

Total : 4.5 mils dft 

Fan Color: ASA-70 Grey 

Guard Color: Salety Yellow 

MOTOR DATA 

- Motor supplied by : NB. Motor mounted by : NB 
75 HP, 3600 RPM, 3160/460, Motor Frame 365TS 

TEFC, Premium Efficiency, Baldor Super Emotor. 
Conduit Box Position Fl 

DRIVE DATA 
- Coupling supplied by : NB. Coupling mounted by : NB 

Falk Steelflex 1050Tl O. 

Fan end Bore: 1.6875/1.6885 
Motor end Bore: 1.8750/1.8760 

MISCELLANEOUS DATA 

- Fan Weight cIw Motor =2,700 Ibs 

VersIOn 2003-1 Date of Issue: 4/812004 



4/6/2004 Neal Boyd 

CML Northern Blower Inc. 

P.O. No.: 11942-701458 

PROJECT: Gr~_~_Lt'J~~K,_I"L .__. ._.... .._. .. ._.._.._. 

ENGINEER: 6.rc~1~.L_. .. . .__. __ . _ 

FAN SERIAL NO. : A51871-1 

DRAWN : 

SALES OFFICE: 

TAG: _~::;3JQ_________ ------ .---.- - ._. _ __. .. .__ .. _.__.. . .__. . .._ _._ 

FAN - DESCRIPTION: gesjgn. No:J~440 Size 40- 2663 SISW Q~_O.!!:ifug§! . . .__.._._. __. .__ . 

SELECTION: ?-,Q.QQ__gF~L __ 49.000 inWG SP. 61.38 BHP .__. ._. . 

CONDITIONS: QP..~f~!i~g~j)..:.9H.~J.tJ~_ 70.0 F, ~_9_QB£'!L_~~~..L~ ._..__.. .. .. 

50.00·--·--~-'-.+.- - -.---...•----..---..---.-.---- ------~'-------'"...;-----i----··-··---.-·------····-·-:-·--·-----

60. 00 I------·-··-·-··-··--··-··----·---··-····~-- .•.-.---.--.,---..•...--.----i......--.---i-----'---.--.---.+-_.._. 

; , 

LEGEND 

Pressure 
J 

Power 

:--.-----r------t-

'\ 
! 

40.00 1-----·---·,···-·-·-·-·······--'-----··-··----'--··-··-----i---.-I---t----- +-----j---;---+----+ 
! 1

Static i 

;! 1
Pressure 1_....__...._ .._.., ······_· ···_···_···_····_··_'-_· · ·_--+- ·__·_1 . ---:....-...-.-i...-----.--.-,.----..---i-----.~ 

. !! j i 

inWG 

30.00 1-·---·-·'-·-- .-- -;--.--- -.----,-..-- ----;---..--_1_ 

i : ; 
____-:- ~ ~__._._.... ......;... ._.__.... l .. .__. -!_ 

I . ; 

; 
.._---_..-.._---_.__.- . _--'--.__ ,._.. _._~- _.. --_.---.--.------ -j,-'"---_-----l.; 
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-'T-
! 
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20.00 1---·---'--····- .--;-_.-...-....._.,--- ·---...-.......;...--.--1.---+----.- --.;--------:-----, --.,-- ---+ 

-

-

10.00 

200.00 

160.00 

Power 

BHP 

120.00 

80.00 

40.00
 

0.00
L..-'_______'______ '_______'------'------_-'--L_~~_...:.....;......:.....;...'______....:.......:..'______...:.....;...'_________....:.___....:.--'---.....;..",lL.;....;----'---l
0.00 
o 2,000 4,000 6,000 8,000 10,000 12,000 

Volume Flow Rate - CFM 



Sound Fan Serial No. :A51871-1 ©JNOHTHERN
BI.DWER® Performance Date: April 6, 2004 

CML Northern Blower Inc.
 

901 Regent Avenue w., Winnipeg, Manitoba, R2C 2ZB, Telephone: 204 222-4216 Telefax: 204 222-7601
 

CUSTOMER: Layne Christensen Co. Inc. 

TAG: 8-310 

P.O. NO. 11942-701458 

PROJECT Great Neck, LI 
SUBMITTED BY Neal Boyd ENGINEER Arcadis 

Design 6440 Inlet Pressure 2.0 

Width SISW Temperature 70.0 

Percent Width 100 % Fan Speed 3500 RPM 

Volume Flow Rate 5000 Altitude o 
Pressure 49.000 Inlet Air Density .075 

Power 61.38 BHP 

Nominal Fan Size 40 - 2663 

Wheel Diameter 26.63 in 

Duct Diameter 12.000 in 

Sound Data 

Octave Band 
1 2 3 4 5 6 7 8 

Center Frequency 63 125 250 500 1000 2000 4000 8000 
~ Power Level d8 94 97 99 93 93 86 79 75'-" Pressure Level dB re 20 ~Pa 86 89 91 85 85 78 71 67 

at 3.30 feet 
Attenuator Correction 0 0 0 0 0 0 0 0 
Pressure Level dBA 60 73 83 82 85 79 72 66 
Total Log Sum dBA 89 

The Sound Power level ratings shown are in decibels, referred to 10 1\-12 watts. 

Values shown for Sound Power levels are for: 

- Installation Type D: Ducted inlet, Ducted outlet. Ratings do not include the effects of end reflection. 

The sound level of fan equipment outside the laboratory may vary widely from those levels stated above. 

Version 2003-1 
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FLANGED INLET 

OUTLET & DAMPER 
~l. 12 HOLES 
EQ. SPACED 

STRADDl'G C/l 
ON A 17 BC 

ql19 

l8 1 20 I 20 -­
... .. -
"---- ql~, 6 HOLES 1 

1 - -
1 

.. .. -

~ f-l27a 

:LJ 
3ti --I I. 48~ --.1 

FOUNDATION PLAN 

NOTES (ALSD REFER TD FAN DATA SHEET) REVISION 

Hinged Quick Reteo.se Access Door (@ :3 o'clock), 
(S'x6-5/S' Opening) 

:USTOMER: Lo.yne Christenesen CO. Inc. HIGH PRESSURE RADIAL FAN Tol~e % liS" 
Scalet 1 I 24 

B-310 

pJE_C_T_i__G_re_o._t_Ne_C_k_L_.I. ---I 

A........ NG: 

DESIGN: 6440 
ARRG'T: 8, SISW 
ROT.: CCW 

SIZE: 40-2663 
100% WIDTH 
DISCH.: DB 

,. NORTHER" 
g}SLOWSI 

901 Regent Ave. west, Wilnipeg. 
ManilDba. Canada, R2C 2Z8 
Telephone: (204)222-1216. 
TeIefax: (204) 222·7601 

CERTIFIED FOR CONSTRUCTION 

By1 KZ / AU 

S.O.#/DW'G.# 

A51871-01 
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~NORTHERN lubrication Instructions
 
SLOWER@	 200 Series Ball Bearings 

Procedure For Applying Lubricant To Bearings
 
Apply sufficient grease when lubricating to cause some purging of grease at the seals.
 

Lubricant
 
Use a multi-purpose bearing grease NLGI Grade 2, Lithium soap base with rust inhibitors and
 
antioxidant additives. An oil viscosity of 100 cSt at 40°C is recommended. Grease for high speed
 
applications should be dynamically stable and must not chum or ship. It is not good practice to
 
mix grease with different oil bases as the results are unpredictable.
 

Several suitable products are: Shell Alvania #2, Exxon (Imperial Oil) Unirex N2, Texaco Premium
 
RB, and Mobile Mobilux #2. For fans with vertical shafts, consider using an NLGI Grade 3 grease
 
such as Shell Alvania 3 or Exxon Unirex N3. Do not use long fibered greases.
 

Consult CML Northern Blower on proper lubrication if bearings are subjected to temperatures
 
below -10°C (15°F) or above BO°C (175°F).
 

Lubrication Interval Table .
 

RELLIBRICATION INTERVAL IN MONTHS OF OPERATION 

SHAFT SHAFT SPEED IN RPM 

DIAMETER 1000 1500 1800 2000 2500 3000 3500 4000 

3/4 12 12 12 12 12 12 10 10 

15/16 12 12 12 12 12 10 10 8 

1-3/16 12 12 12 12 12 10 8 6 

1-7/16 12 12 12 12 10 8 8 6 

1-11/16 12 12 12 10 9 8 6 4 

1-15/16 12 12 10 10 8 6 4 4 

2-3/16 12 12 10 10 6 6 4 3 

2-7/16 12 12 10 8 6 4 4 3 
2-11/16 12 10 8 8 6 4 3 -
2-15/16 12 10 8 6 6 3 - -

Notes: 
1. Increase the frequency or lubrication in conditions of abnormal temperature, moisture, or dirt. 

2.	 Bearings may run hot for a short time during the "run-in" period. or just after lubricating the 
bearings. 

Storage 
If the fan is to be idle and not operating for an extended period of time, bearings should be 
protected as recommended by the manufacturer. The bearings should be completely filled with 
grease and the fan shaft should be turned at frequent intervals to prevent corrosion and damage. 

Effective Date: November 14, 2002	 NB Publication: 01228 
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CML NORTHERN BLOWER INC.
 
STANDARD TERMS AND CONDITIONS and WARRANTY
 

STANDARD TERMS AND CONDITIONS 

TERMS OF PAYMENT: Terms of payment are netthirty (30) days 

subject to the prior approval of the CML Northern Blower Inc. ("CML 

Northern") Credit Department. Notwithstanding such approval, if in 

CML Northern's judgement the customer's financial condition does 

not warrant the continuation of production or shipment on the original 

terms, CML Northern reserves the right to request payment in 

advance. Overdue accounts will bear interest at the prevailing bank 

rate charged to CML Northern. 

ACCEPTANCE AND PRICES: Prices quoted for products manu­

factured by CML Northern are subject to acceptance by the pur­

chaser no later than thirty (30) days from the date of the Quotation ­

Proposal. 

Pricesquoted for itemswhich are not manufactured by CML Northern 

such as motors and drives, etc. are subject to change at any time the 

cost of such items charged to CML Northern changes. 

Prices on orders for products manufactured by CML Northern are firm 

provided approval and release for production and shipment is re­

ceived from the customer within ninety (90) days of the date of CML 

Northern's receipt of the customer's order and the products are 

shipped within twelve (12) months of the date of CML Northern's 

receipt of the customer's order. When such approval and release for 

production and shipment is received after ninety (90) days of the date 

of CML Northern's receipt of the customer's order or products are 

shipped after twelve (12) months of the date of CML Northern's 

receipt olthe customer's order, such prices are subject to adjustment 

to CML Northern prices in effect on the date approval and release 

from customer is received by CML Northern or at time of shipment. 

Orders for non-stock equipment released for production and sched­

uled by CML Northern cannot be rescheduled by the customer unless 

it is done at leasteight (8) weeksbefore the CML Northern scheduled 

shipping date. If production is started the customer must accept 

delivery when the order is ready for shipment. 

CANCELLAnONS: Accepted orders cancelled by the customer are 

subject to cancellation charges for all expenses incurred and com­

mitments made by CML Northern. The cancellation charges on 

completed items will be one hundred (100%) percent of the selling 

price. The aforementioned cancellation charges shall not in any way 

whatsoever limit CML Northern's other remedies it may have at law 

including, without limiting the generality of the foregoing, the ability of 

CML Northern to claim and recover any amounts or damages to 

which CML Northern would otherwise be entitled by reason of 

accepted orders cancelled by the customer. 

FREIGHT CLAIMS: Unless otherwise expressly agreed in writing, 

delivery of the product is made FOB CML Northern Plant. The 

liability and responsibility of CML Northern for the product ceases 

upon delivery of the product in good order to the carrier. All claims 

for damage and shortage In transit are the customer's respon­

sibility and the customer must file theclaim againstthe carrier. 

Claims for factory shortage will not be recognized unless such 

alleged shortage is reported to CML Northern in writing within ten 

(10) days after receipt of the product. 

TAXES: The amount of any present or future taxes shall be added 

to the price contained herein and shall be paid by the customer in 

the same manner and with the same effect as if originally added 

thereto. 

DELAYS: CML Northern shall not be liable to the customer or to any 

third party for any delays caused by riots, strikes, lockouts, weather, 

fire, floods, lack of transportation, accidents, the failure of CML 

Northern's suppliers to meet their contractual obligations, break­

downs, or any other contingency beyond CML Northern's reason­

able control and receipt of the product by the customer shall 

constitute a waiver of all claims for loss or damage due to delay. 

PRODUCT CHANGES: CML Northern reserves the right to ( 
change or modify the product in the interest of continuous product 

improvement without liability. 

RETURNED GOODS: Goods may not be returned except by the 

written permission of the President, General Manager or General 

Sales Manager of CML Northern and when so returned will be 

subject to a handling charge and transportation costs. 

MODIFICATION: These Standard Terms and Conditions may not 

be modified except by written agreement signed by the President, 

General Manager orGeneral Sales Manager of CML Northern. The 

failure of CMLNorthem toobject to provisions contained In the 

customer's purchase orders or other communications shall 

not be deemed waiver of the Standard Terms and Conditions 

hereof or acceptance of such provisions. No other terms and 

conditions other thanthe Standard Terms and Conditionscontained 

herein and those terms and conditions with respect to the descrip­

tion of product, quantity and price contained in the "Quotation­

Proposal" shall be binding upon CML Northern unless made in 

writing and signed by the President, General Manger or General 

Sales Manager of CML Northern. Without restricting the generality 

of the foregoing, agentsand sales representatives ofCML Northern 

do not have authority to modify these Standard Terms and Condi­

tions. 

(
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WARRANTY
 

CML Northern Blower Inc. (the "Seller") warrants products of its 

manufacture (the "product", "equipment" or "fan") to be free of 

defects in material and workmanship ifproperty installed, andcared 

for, and operated under normal conditions, and with competent 

supervision, all in accordance with the Seller's Operation Manual. 

If any questions exist as to whether the proposed operation of the 

Seller'sequipmentiswithin "normal conditions· for such equipment, 

details of such proposed operation should be provided to the Seller 

at its Winnipeg factory. The Seller will review the proposed opera­

tion of the equipment (at a fee) and advise if the proposed operation 

is acceptable. 

(1)	 The Seller's obligation under this warranty is limited to the 

repair or replacement, at its option at its Winnipeg factory, of 

any defective part or parts which shall within one (1) year after 

shipment thereof to the original purchaser (the "Purchaser"), 

be returned to itsWinnipeg factory with transportation charges 

prepaid by the Purchaser and upon such repair or replacement 

the Seller shall have fulfilled all its obligations to the Purchaser. 

The Seller will not be liable, in any circumstances. for costs or 

expenses incurred by the Purchaser or any person claiming 

through the Purchaser in the removal or replacement of 

equipment alleged to be defective. Except as specifically 

provided herein, the Seller will not be liable, in any circum­

stances. for any loss or damage of whatever nature or kind 

(including. without limiting the generality of the foregoing, 

direct, indirect, incidental or consequential loss or damage or 

damage resulting from business interruption) should the equip­

ment be so defective as to preclude the remedy of warranted 

defects by repair or replacement. In such event, the Pur­

chaser's sole and exclusive remedy shall be the refund of the 

purchase price paid by the Purchaser for all the defective 

equipment. 

(2)	 The Sellershall not be liable for the repair or replacement ofany 

such defective part or parts. or for Joss. damage. or any 

expense of repairs when any adjustment, alteration or repair 

shall have been made or attempted outside of its factory, 

except if such adjustment, alteration or repair outside its 

factory is made or attempted after the Seller's written consent 

is first obtained. 

(3)	 The Seller shall not be liable for any corrosion or fouling caused 

by any foreign substance deposited in or on the equipment. 

(4)	 Because the Seller is unaware of any forms of construction, 

materials, alloys or coatings which will successfully resist all 

abrasion, erosion, corrosion, or deterioration from excessive 

heat, the Sener's warranty does not apply when any of its 

products or equipment are subjected to conditions which 

cause such abrasion, erosion, corrosion ordeterioration from 

excessive heat or any damages similar or related thereto. 

(5)	 The performance of the Seller's fan equipment outside of the 

laboratory may vary widely and differ from the performance 

specifications contained in its sales literature. Therefore. the 

Sellercannot and does not guarantee or warrant the perform­

ance of its fan equipment at the Purchaser's location. 

(6)	 AU WARRANTIES OF THE SELLER, EXPRESS OR IM­

PLIED, WITH RESPECT TO MOTORS, SWITCHES, CON­

TROlSOR OTHER ACCESSORIES NOTMANUFACTURED 

BY THE SELLER. INCLUDING WARRANTIES OF MER­

CHANTABILITY, QUALITY OR FITNESS FOR ANY PAR­

TICULAR PURPOSE, ARE HEREBY EXCLUDED. 

(7)	 The Seller shall have no liability under the terms of this 

Warranty or otherwise where the Purchaser undertakes the 

responsibility of mounting the fan wheel directly to the motor 

or turbine shafts without the Seller having inspected and tested 

the assembled unit (at a fee) before the fan is operated in any 

fashion. If the Seller does not inspect and test the assembled 

unit within ten (10) days of being requested to do so by the 

Purchaser and receipt of payment of the aforementioned fee. 

the Seller shall be deemed to have waived its requirement to 

inspect and test the assembled unit. 

(8)	 The Seller shall have no liability under the terms of this 

warranty or otherwise until the Purchaser has made full 

paymentto the Seller for the productorequipment to which this 

warranty is to apply. 

(9)	 NOWARRANTIES WHATSOEVER, EXPRESS OR IMPLIED, 

INCLUDING WARRANTIES OF MERCHANTABILITY, 

QUALITY OR FITNESS FOR ANY PARTICULAR PUR­

POSE, ARE MADE BY THE SELLER EXCEPT AS EX­

PRESSLY PROVIDED HEREIN. 

(10) The terms of this warranty	 may not be modified except by 

written ag'reement signed by the President, General Manager 

or General Sales Manager of the Seller. The Seller's failure to 

object to provisions contained in the Purchaser's purchase 

orders or other communications shall not be deemed waiver 

of the terms and conditions hereof nor acceptance of such 

provisions. No representations or warranties other than those 

contained herein shall be binding upon the Seller unlessmade 

in writing and signed by the President, General Manager or 

General Sales Manager of the Seller. Without restricting the 

generality of the foregoing, agents and sales representatives 

of the Sellerdo not have authority tomodify the the terms of this 

Warranty or make representations or warranties other than 

those contained herein. 
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CML NORTHERN BLOWBIINC.
 
OPERATION MANUAL - FAN EQUIPMENT
 

SAFETY PRECAUTIONS 

FAN EQUIPMENT CAN BECOME A SOURCE OF The user should make all personnel who operate or main­
INJURY AND DEATH IF NOT PROPERLY INSTALLED. tain the fan equipment aware of all possible hazards. 
OPERATED OR MAINTAINED. Do not exceed the 
maximum operating temperature or speed limits for which THE RESPONSIBILITY FOR PROVIDING SAFETY 
the fan equipment was designed. Limits for some lines of ACCESSORIES FOR FAN EQUIPMENT SUPPLIED BY 
fan equipment are given in CML Northern Blower Inc. rCML CML NORTHERN IS THAT OF THE USER OF THE FAN 
Northern-) catalogues. Limits for non-catalogued lines of EQUIPMENT. CML Northern sells its fan equipment with 
fan equipment should be obtained in writing from the CML or without safety accessories. and accordingly, it can 
Northern Winnipeg factory and not otherwise. Do not rely supply standard safety accessories upon receipt of an 
on limits obtained in any other manner. order. Ensure that all necessary safety accessories have 

been installed before operation of the fan equipment. 

The warning notice set out below should be affixed upon the fan equipment: 

CML NORTHERN BLOWER INC. 

WARNING
 
This fan has rotating parts and may be hot. Keep body. hands and foreign objects away from inlet and outlet. 
Do not touch fan or motor during operation. 

Operate, install and maintain l2llIX in strict accordance with safety practices and instructions in manufacturer's 
Operation Manual. Do not exceed the maximum operating temperature, speed,or vibration level identified in the 
manufacturer's catalogues and Operation Manual. Untrained personnel should never operate, install, adjust or 
maintain fan or motor. 

ADDITIONAL SAFETY ACCESSORIES FOR THE FAN EQUIPMENT ARE AVAILABLE FROM THE 
MANUFACTURER. THE RESPONSIBILITY FOR PROVIDING SUCH ADDITIONAL SAFETY ACCESSORIES 
IS THAT OF THE USER OF THE FAN EQUIPMENT. CONSULT THE MANUFACTURER'S OPERATION 
MANUAL FOR GUIDANCE. 

Before starting maintenance work. lock disconnect switch in the off position,de-energize and disconnect all 
power sources to the motor and to accessory devices and secure fan impeller. Cleanout doors must be secure 
during operation. Unsecured c1eanout doors may shoot open during operation because of pressure build up 
inside the fan. 

Do not start·up when fan impeller is rotating backwards. 

FAILURE TO FOLLOW MANUFACTURER'S INSTRUCTIONS AS TO OPERATION, INSTAlLATION, 
ADJUSTMENT, MAINTENANCE, SAFETY EQUIPMENT OR APPROPRIATE OPERATING CONDITIONS 
COULD RESULT IN DAMAGE TO THIS EQUIPMENT, DAMAGE TO OTHER EQUIPMENT, PERSONAL 
INJURY OR DEATH. 

Should the warning notice not be affixed to the fan equip­
ment purchased, CML Northern will supply such a warning 
notice upon request made to its head office. 

The user of the fan equipment, in making its determination 
as to the appropriate safety accessories to be installed and 

__ any additional warning notices to be affixed upon the fan 
eqUipment, should consider (1) the location of the instal­
lation of the fan equipment, (2) the accessibility of employ­

ees and other persons to the fan equipment. (3) any 
adjacent equipment, (4) applicable building codes, and (5) 
applicable health and safety legislation. 

Users and installers of the fan equipment should read 
"RECOMMENDED SAFETY PRACTICES FOR AIR 
MOVING DEVICES' which is publishedby the Air Movement 
and Control Association, 30 West University Drive, Arlington (
Heights, Illinois, 60004. 
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INSTALLATION, OPERATION & MAINTENANCE
 
OF CML NORTHERN FAN EQUIPMENT
 

)	 INTRODUCTION 
The purpose of this section is to aid in the proper installa­
tion, operation, and maintenance of CML Northern fan 
equipment. These instructions are intended to supplement 
good general practices and are not intended to cover 
detailed instruction procedures. 

The receipt, handling, installation, operation and mainte­
nance of CML Northern fan equipment is the responsibility 
of the user. It is important that the installation and start-up 
of the fan equipment be supervised or inspected by person­
nel experienced in such work and equipment. Trained 
personnel are available from CML Northern, and arrange­
ments for such supervision and inspection (at a fee) should 
be made through your local CML Northern representative 
or at CML Northern's head office. Failure to arrange for 
such supervision or inspection may affect or void the CML 
Northern Warranty (please refer to paragraph 7 of CML 
Northern's Warranty). 

SHIPMENT & RECEIVING 
CML Northern has thoroughly inspected the fan equipment 
at its factory and has prepared the fan equipment for 
shipment in accordance with the uniform freight classifica­
tion followed by all carriers. The fan equipment should be 
in perfect condition when received, unless damaged in 
transit. Upon acceptance by the carrier, as evidenced by 
a signed bill of lading, the carrier accepts responsibility for 
all shortages or damage, whether concealed or evident. 
Claims covering shortages or damage must be made to the 
carrier by the purchaser. Any shortages or damage should 
be noted by the user on the delivery receipt. 

The fan equipment may contain components manufac­
tured by manufacturers other than CML Northern. Such 
other manufacturers may have furnished instructions and! 
or other literature concerning their component. A list of 
such instructions and/or other literature is forwarded with 
the fan equipment (see page 15 of this manual). If any of 
the items on the list are missing, please contact your CML 
Northern representative, CML Northern at it's head office 
or contact the component's manufacturer directly. 

HANDLING 
The fan equipment should be handled with care. Some fans 
are provided with lifting lugs or holes for easy handling. 
Others must be handled using nylon straps or well-padded 
chains and cables which protect the fan's coating and 
housing. Spreader bars should be used when lifting large 
parts. 

Axial fans should be lifted by using straps around the fan 
housing only. DO NOT LIFT AXIAL FANS BY THE 
MOTOR, MOTOR BASE, IMPELLER OR FLANGES. 

Centrifugal fans are best lifted using straps attached to 
structural base members of the fan. DO NOT LIFT 
CENTRIFUGAL FANS BY THE FAN SHAFT, IMPELLER, 
FLANGES OR INLET SUPPORTS. 

Roof ventilators should be lifted by using straps attached 
to lifting lugs or base only. Spreader bars should also be 
used to avoid damage to the butterfly damper assembly or 
the weatherhood. DO NOT LIFT ROOF VENTILATORS 
BY THE BUTTERFLY DAMPER ASSEMBLY OR 
WEATHERHooD. 

centrifugal rotor assemblies (Le. impeller and shaft 
assemblies) have been designed to be supported by the 
shaft, and should be lifted by slings around the shaft as 
close as possible to the hub on each side of the impeller 
(wheel). Slings should not press against the side plates of 
the wheel as this may damage and distort the wheel. A 
spreaderbar shouldbe used when lifting the rotor assembly 
(Figure 1). The wheel should never rest on the side plates 
or blades, nor should the rotor assembly be lifted by any 
components of the fan wheel. To do so may damage the 
rotor assembly and destroy the dynamic balance that is 
necessary for low vibration operation. If this balance is 
destroyed, rebalancing of the rotor assembly will be neces­
sary. If the wheel and shaft have not been assembled, the 
fan wheel may be lifted by a timber or wrapped bar of 
sufficient strength passed through the hub. The finished 
bore of the hub and the bearing surfaces of the shaft must 
also be protected from damage. 

Fig. 1 Correct use of spreader bar when 
lifting centrifugal rotor assembly. 
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STORAGE 
II fan equipment is not installed immediately, fans should be 

'-" protected so as to remain dry at all times. 

(1)	 If temporary storage is necessary: 

Store in a dry area which is free of any vibration, 
and protect from extremes and rapid changes in 
humidity and temperature. 

(A)	 Temperatures: between 50°F (10°C) and 
120°F (49°C). 

(B)	 Maximum relative humidity: 60%. 

(C)	 Shock or vibration: 2 mils displacement 
maximum to prevent bearings from 
brinelling. Exceeding this limit will require 
vibration dampening material under the fan 
equipment. 

(2)	 If extended storage is necessary: 

Motor bearings and fan bearings are to be 
lubricated at the time of placement into extended 
storage. Motor shafts and fan shafts are to be 
manually rotated every month and additional 
lubricant added, purging some of the lubricant in 
the bearing cavity every six (6) months. 
LUBRICANT IN THE BEARINGS IS TO BE 

'-"	 PURGED AT THE TIME OF REMOVAL FROM 
STORAGE, ENSURING THAT AN AMPLE 
SUPPLY OF FRESH LUBRICANT IS IN EACH 
LUBRICANT CAVITY. LUBRICANT USED 
MUST BE COMPATIBLE WITH THE 
LUBRICANT ALREADY IN THE MOTOR AND 
FAN BEARINGS. 

Electric motors in storage may absorb moisture in their 
windings which may result in a significant loss of insulation 
resistance. When removed from storage the insulation 
resistance of all motors should be checked in accordance 
with the motor manufacturer's instructions or in accordance 
with IEEE standard 43-1974 "IEEE Recommended Prac­
tice for Testing Insulation Resistance of Rotating Machin­
ery". Motors with insufficient insulation resistance must be 
cleaned and dried in accordance with motor manufacturer's 
instructions or IEEE standard 43-1974 to return the insula­
tion resistance to acceptable levels. THE APPLICATION 
OF POWER TO A MOTOR WITH INSUFFICIENT INSU­
LATION RESISTANCE MAY RESULT IN DAMAGE TO 
THE MOTOR OR DAMAGE TO OTHER EQUIPMENT. 

On v-belt drive fans,belts should be checked at the time of 
removal from storage for proper v-belt tension. Tighten 
belts if necessary (refer to the "V-BELT DRIVE INSTALLA­
TION" section on page 9 of this manual) . 

When installing fan equipment after storage, follow the 
instructions contained in the "INSTALLATION OF FAN 
EQUIPMENT" and "OPERATION OF FAN EQUIPMENT" 
appearing at pages 8 and pages 10 of this manual respec­
tively. 

Storage records evidencing compliance with the above 
requirements should be maintained by the purchaser. 

INSTALLATION OF FAN EQUIPMENT 
(1)	 Safe and smooth operation of the fan equipment 

requires a proper foundation that is level, rigid, and 
of sufficient structure and mass to support the 
equipment. IT IS ALWAYS IMPERATIVE TO 
CONSULT A QUALIFIED STRUCTURAL 
ENGINEER IN ORDER TO DESIGN A PROPER 
FOUNDATION. 

A properly designed concrete base is the preferred 
foundation. The concrete base mass should be a 
minimum of four times that of the fan equipment 
when the plan view area of the concrete base is no 
more than twice the plan view area of the fan 
equipment. 

Steel platforms or bases are good alternatives when 
properly designed. Steel platforms must be braced 
in all directions. Care must be taken to ensure that 
the natural frequency of all steel base components 
differs significantly from the rotating speed of the fan 
and the driver. FAILURE TO HEED THIS GOOD 
DESIGN PRACTICE MAY RESULT IN A RESO­
NANT CONDITION AND CONSEQUENT LIFE 
THREATENING CATASTROPHIC STRUCTURAL 
FAILURE. 

Fans mounted off ground level should be rigidly 
mounted to a structural platform and should be 
placed as near as possible to, or over, a solid wall or 
column (refer to paragraph one of this section). 

Supports for suspended fans must be crossbraced 
to prevent side sway. 

(2)	 Fan equipment must be level prior to operation. Do 
not twist or distort fan equipment. Shim fan support 
points before tightening foundation bolts to help 
ensure distortion does not occur. 

(3)	 For roof mounted fans, place the fan curb panel on 
the roof curb. Level and then anchor the unit to the 
curb using lag screws, neoprene washers and flat 
washers. DO tiQI MOUNT UNSUPPORTED 
STACKS ON THE FAN. STACKS MUSI BE 
INDEPENDENTLY MOUNTED TO THE ROOF. 
Anchor independently mounted stacks with guy 
wires to prevent side sway. 

(
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(4)	 Ducts must be independently supported, and must 
never be supported by, the fan. Use flexible duct 
connections wherever possible. The independent 
mounting of stacks and duets to the fan will ensure 

)	 that the fan will not be twisted or deformed with the 
addition of external loads. 

(5)	 It is recommended that access doors be placed in 
ductwork just ahead of the fan inlet and just behind 
the fan outlet for ease of inspection and mainte­
nance. IN ORDER TO AVOID EQUIPMENT DAM­
AGE AND PERSONAL INJURY ACCESS DOORS 
IN A DUCT SYSTEM SHOULD BE SECURELY 
CLOSEDANDSHOUlDNEVERBEOPENEDWITH 
THE FAN RUNNING. 

(6)	 Lubricate fan bearings in strict accordance with 
bearing manufacturer's recommendations. lubri ­
cate bearings upon receipt of fan. Do not over­
lubricate. Bearings should be locked to the shaft. 
Ensure that locking mechanisms on bearings are in 
correct position and that locking mechanisms are 
fastened before operation of fan. 

(7)	 Flexible couplings must be installed and maintained 
in accordance with the coupling manufacturer's 
instructions. Refer to fan submittal drawings for 
details of drive arrangements and the generalloca­
tion of the coupling halves on the fan and motor 
shafts. 

)	 V-BELT DRIVE INSTALLAnON 
V-belt drive systems are the most common type of belt 
systems used to drive fan equipment. Other types of belt 
systems are used ("cog", belts etc.) but are lli21 discussed 
in this manual. 

Proper alignment is essential to long fan bearing, driver 
bearing, v-belt and sheave life. Ensure that driver and fan 
shafts are parallel. The most common causes of misalign­
mentare nonparallel shafts andimproperly located sheaves_ 
Where shafts are not parallel, v-belts on one side are drawn 
tighter and pull more than their share of the load. As a 
result, these v-belts wear out faster, requiring the entire set 
to be replaced before it has given maximum service. If the 
sheaves are misaligned, v-belts will enter and leave the 
grooves at an angle, causing excessive v-belt and sheave 
wear _ 

Shaft alignmentcan be checked by measuring the distance 
between the shafts at two or more locations as shown in 
Figure 2. If the distances are equal. the shafts are parallel. 

Check the location of the sheaves on the shaft with a 
straight edge or a length of string. If the sheaves are 
properly aligned the string will touch them at the points 
indicated by the arrows in Figure 3. Rotating each sheave 
one-half (112) revolution will indicate if the sheave is 
misaligned or the shaft is bent. Correct any causes of 
misalignment. 
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1) Dimensions 'A' & 's' 
must be measured at 
right angles to the fan 
shaft. 

II 2) Dimension 'C' should 
be as large as 
physically possible to 
allow for an accurate 
determination. 

Fig. 2 Determination ofparallel shafts. 

____ Straightedge 

" sheaves are straight 
and aligned the string or 
straightedge will touch 
them simultaneously at 
all four points indicated 
by the arrows 

Fig. 3 Sheave alignment. 
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(Slight Bow) Too Loose
 

Fig. 4 Belt tension. 

Always use matched v-belts and never mix new and used 
v-belts on a drive. Install v-belts correctly: (iii) Check the tension on a new drive fre­

quently during the first day of operation by 
(i)	 Shorten the center distance between the observing the slack side span. After a few
 

driven and driver sheave so the v-belts can days of operation the belts will seat them-

be slipped into the sheave groove without selves in the sheave grooves and it may
 
damage. While the v-belts are still loose on become necessary to readjust so that the
 
the drive, rotate the drive until all the slack drive again shows a slight bow in the slack
 
is on one side. Then increase the center side.
 
distance until the v-belts are snug (Figure
 

l 
r 

. 4). NOTE: Never "roll" or "pry" the v-belts OPERATION OF FAN EQUIPMENT 
into the sheave grooves. This can damage (1 ) Lock out all power sources. 
the v-belt cords and lead to v-belt turnover, 
short life, or actual breakage. Moreover, it (2) Ensure that bearings are properly aligned 
is both difficult and unsafe to install v-belts and lubricated with special attention to the 
this way. Keep takeup rails, motor base, or locking mechanisms, cleanliness, and pos­
other means of center distance adjustment sible corrosion. Bearings showing signs of 
free of dirt, rust, and grit. Lubricate adjust­ corrosion must be replaced prior to operation 
ing screws and slide rails as required. of fan equipment. 

(ii)	 Operate the drive and fan a few minutes to (3) Check set screws and keys (or taperlock hub
 
seat the v-belts in the sheave grooves if present) in fan impeller, and bolts on cooling
 
(operate the fan equipment QIl& after fol­ wheel.
 
lowing the procedure listed in the ·Opera­

tion of Equipment" section of this manual). (4) Check foundation bolts and other hardware
 
Observethe operation of the drive under its for tightness.
 
highest load condition (usually starting). A
 
slight bowing of the slack side of the drive (5) Ensure that the fan housing, ducts, etc., are
 
indicates proper tension. If the slack side free of foreign objects.
 
remains taught during peak load, the drive
 
is too tight. Excessive bowing or slippage (6) Ensure that all access doors are secure.
 
indicates insufficient tension. If the v-belts
 
squeal severely as the motor comes on or (7) Check the impeller to inlet cone and impeller
 
at some subsequent peak load, they are to fan housing clearance to ensure that there
 
not tight enough to deliver the torque de­ is no interference. Turn the impeller by hand,
 
manded by the fan. The fan should be ensuring that it rotates freely.
 
stopped and the v-belts tightened.
 

(8)	 On belt drive fans, check sheave alignment 
and v-beh tension (refer to the section en- (
titled ·V-BELT DRIVE INSTALLATION" on 
page 9 of this manual). 
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(9) If the fan is equipped with damper or variable 
inlet vane, dose same to lessen starting load 
on motor. Ensure any, dampers or variable 
inlet vanes furnished with the fan, or used in 

) 
conjunction with the fan, do not stick or bind. 
If an automatic control mechanism is used to 

~ operate the damper or variable inlet vane, 
adjust the limits of travel of the automatic 
control mechanism in accordance with the 
control manufacturer's instructions to avoid 
putting force on the damper or variable inlet 
vane when it is fully opened or fully closed. 

(10) If the fan is driven by an electric motor, read 
instructions of motor and starter manufac­
turer. Ensure that the motor and starter are 
set up in compliance with the motor and 
starter manufacturers' instructions prior to 
any application of electric power. If the fan is 
powered by some other form of driver, read 
the manufacturer's instructions prior start­
up. 

(11 ) If the fan is equipped with water cooled 
bearings turn on the water supply to the 
bearings prior to starting the fan. Consult the 
water cooled bearing manufacturer's instruc­
tions. 

(12) If the fan is to handle a "hot gas" (Le. a gas 
with a temperature greater than 150°F[65°C]) 
it is imperative that the fan be subject to only 

) a slow gradual rate of gas temperature 
change, not to exceed a rate of 15°F/minute 
(BoC/minute). When the fan is being P.U1ln 
operation the temperature of the gas must 
DQ1 rise at a rate greater than 15°F/minute 
(BoC/minute). ~ subject a "cold" fan to a 
"hot" gas stream. When the fan is being 
taken out of operation the temperature of the 
gas must DQ1 decline at a rate greater than 
15°F/minute (BoC/minute), and when the gas 
temperature has reachecJ a level of 150°F 
(65°C) or less it is imperative that the fan be 
operated at this temperature for a period of 
time sufficient to allow the entire fan structure 
to reach an equilibrium temperature of 150°F 
(65°C). Only when the entire fan structure 
has reached an equilibrium temperature of 
150°F (65°C) or less can the fan be shut off 
and removed from operation. Failure to 
follow these instructions may result in dam­
age to the fan equipment. NEVER EXCEED 
THE MAXIMUM OPERATING TEMPERA­
TURE OR SPEED FOR WHICH THE FAN 
WAS DESIGNED. 

(13) Connect the power source. 

(14) Fan impeller should always be stationary 
prior to startup. Startup while fan impeller is 
rotating backwards can cause damage. 

(15)	 Apply power to the driver momentarily (i.e. 
"bump") to check for proper rotation. Any 
dampers or other air control devices in the 
system should be at least partially closed 
during starting periods to reduce power re­
quirements. Damper dosure is particularly 
important in the case of a fan designed for 
high temperature operation being "run in" at 
a temperature less than design temperature. 

(16) Apply power to the driver and allow the fan to 
come up to design speed. Tum off. 'Look and 
listen for any unusual noise or mechanical 
action while the impeller is still spinning. If any 
are noticed,lockout all power sources,locate 
cause and correct. 

(17)	 Lock out all power sources and recheck 
tightness of all set screws, keys, foundation 
bolts and any other hardware. The initial start 
up will tend to relieve their tightness and they 
may require re-tightening. 

(1B)	 Reconnect all power sources. 

(19)	 It is recommended that upon fan installation, 
the operating vibration levels be checked to 
ensure that the levels do not exceed the 
levels indicated on the inspection sheets 
shipped with the fan and/or the vibration 
levels set forth in the "Vibration" section of 
this manual. 

Once it has been determined that the fan equipment is 
operating satisfactorily, it should be operatecJ, if practical, 
for at least eight (B) continuous hours. Operation should be 
monitored at least once each hour during this period. 
Inspection should be made for any change of operation 
during this period. Some bearings will have to "run in" and 
will heat up during this period. The maximum bearing 
temperature should not exceed 200°F (93°C). It is normal 
for bearings lubricated with grease to purge a small amount 
of the grease through the bearing seals during run-in. 

NOTE THAT All BOLTS, SETSCREWS AND V-BELTS 
SHOULD BE RE-TIGHTENED AFTER TWO (2) DAYS OF 
INITIAL OPERATION. 

MAINTENANCE OF FAN EQUIPMENT 
BEFORE STARTING MAINTENANCE WORK ON FAN 
EQUIPMENT LOCK MOTOR, LOCK DISCONNECT 
SWITCH IN THE OFF POSITION, DE-ENERGIZE AND 
DISCONNECT ALL POWER SOURCES TO THE MOTOR 
AND TO ACCESSORY DEVICES, AND SECURE FAN 
IMPELLER. 

Bearings and Lubrication 
Selection of the correct fan bearing lubricantand lubrication 
intervals depends on several factors. Extreme high or low 
temperatures and dirty or damp surroundings are all con­
ditions that will create a requirement for more frequent 
lubrication or special lubricants. READ THE BEARING 
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MANUFACTURER'S INSTRUCTIONS TO DETERMINE
 
THE TYPE AND FREQUENCY OF BEARING LUBRICA­

TION REQUIRED.
 

THE MOTOR BEARINGS SHOULD BE LUBRICATED IN
 
ACCORDANCE WITH MOTOR MANUFACTURER'S LU­

BRiCATION INSTRUCTIONS AND RECOMMENDATIONS
 
SHOULD BE FOLLOWED CLOSELY.
 

Bearing failure may be caused by failure to lubricate as
 
often as required, use of an excessive quantity of lubricant
 
or the use of incompatible lubricants. Excessive vibration,
 
especially if the bearing is not rotating, will also cause
 
bearings to fail. Bearings must also be protected from
 
water and moisture to avoid internal corrosion.
 

Bearings are susceptible to damage from exposure to
 
excess shaft heat transfer which may occur when a fan
 
operating at a temperature greater than 200°F (93°C) is
 
shut down without a sufficient period of gradual tempera­

ture reduction. See section (12) of "Operation of Fan
 
Equipment" set forth on page 11 of this manual.
 

Bearing Replacement
 
Replacement of fan bearings should not be required for
 
many years if cared for strictly in accordance with bearing
 
manufacturer's instructions. The procedure used to re­

place fan bearings will vary depending on the type of fan
 
and the type of bearing. It is important that the replacement
 
of bearings be supervised or inspected by personnel
 
experienced in such work and equipment. Trained person­

nel are available from CML Northern and arrangements for
 
such supervision or inspection (at a fee) should be made
 
through your local CML Northern representative or at CML
 
Northern's head office.
 

Variable Inlet Vane
 
Once a year, the variable inlet vane coverplate should be
 
removed and the moving parts re-packed with grease. The
 
lubrication interval should be increased where moisture or
 
particles are present in the airstream.
 

CAUTION: Where automatic control mechanisms are
 
used to operate the variable inlet vane, care should be
 
taken to correctly adjust control mechanism stroke limits as
 
OVERTRAVEL MAY DAMAGE THE VARIABLE INLET
 
VANE OPERATING MECHANISM.
 

Motors
 
DO NOTOPERATE THE MOTOR WITHOUTFIRST READ­

ING THE MOTOR MANUFACTURER'S INSTRUCTIONS.
 
OPERATE THE MOTOR ONLY IN ACCORDANCE WITH
 
THE INSTRUCTIONS.
 

The fundamental principle of electrical maintenance is to
 
KEEP THE MOTOR CLEAN AND DRY. This requires
 
periodic inspection of the motor. The frequency of the
 
inspections depends upon the type of motor, the service
 
and the motor manufacturer's instructions.
 

Periodic checks of voltage, frequency and current of a 
motor while in operation are recommended. Such checks 
ensure the correctness of frequency and voltage applied to 
the motor and yield an indication of the fan load. Compari­
son of this data with previous data will give an indication of 
the fan performance. Any serious deviations should be 
investigated and corrected. 

Spare Parts 
Spare parts may be ordered through your CML Northern 
sales office by providing the following information: 

(1)	 Part name (e.g. impeller, shaft, motor, bear­
ing, etc). 

(2)	 Fan Serial Number from the nameplate. 

(3)	 If possible, the fan shaft diameter or bearing 
size together with the fan class specified on 
the nameplate. 

DUE TO THE SMALL NUMBER OF PARTS REQUIRED, 
SPARE PARTS LISTS ARE NEITHER NECESSARY NOR 
AVAILABLE. 

Vibration 
A vibration analyzer must be used to accurately determine 
the level of fan vibration. Vibration readings should be 
taken by personnel experienced with vibration analysis and 
vibration analysis equipment. Trained personnel are avail­
able from CML Northern, and arrangements for vibration 
analysis (at a fee) may be made through your local CML 
Northern representative or at CML Northern's head office. 

The fan should llil1 be operated unless the vibration 
velocity of the fan is less than 0.20 inches per second. 

If the vibration analyzer being used to measure vibration 
levels will provide only vibration displacement readings 
refer to Figure 5. Figure 5 is a graph used to determine 
whether the vibration velocity of a fan is acceptable or 
unacceptable if the vibration analyser is capable of meas­
uring only the vibration displacement. To utilize Figure 5 
it is necessary to identify the following: 

(1)	 the vibration displacement in mils 
(where 1 mil is equal to 1/1000th of an 
inch). 

(2)	 the vibration frequency in cycles per 
minute (generally taken as the fan speed 
in rpm). 

Find the vibration displacement on the left vertical axis of 
Figure 5, and the vibration frequency on the horizontal axis. 
DO NOT OPERATE THE FAN if the point of intersection of 
these values lies in the region labelled "UNACCEPTABLE". 
All points in the region labelled "UNACCEPTABLE" are 
indicative of vibration velocities exceeding 0.20 inches per 
second and corrective action must be taken to reduce the 
Vibration velocity below this value before the fan is returned 
to normal operation. 

(
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FAN TROUBLE-SHOOTING CHART
 

INSUFFICIENT 
AIR FLOW 

duct elbows near fan inlet or outlet 
restricted fan inlet or outlet 
impeller rotating in wrong direction 

• fan speed lower than design 
system resistance higher than design 
dampers shut 
faulty ductwork 
dirty or clogged filters and/or coils 
inlet or outlet screens clogged 

EXCESSIVE	 system resistance less than design 

AIR FLOW	 fan speed too high 
filters not in place 
registers or grilles not installed 
improper damper adjustment 

EXCESSIVE HORSEPOWER • fan speed higher than design 
DRAW gas density higher than design 

• impeller rotating in wrong direction 
• static pressure less than anticipated 

fan size or type not appropriate for application 

EXCESSIVE
 
VIBRATION
 

accumulated material on impeller
 
worn or corroded impeller
 
bent shaft
 
impeller or sheaves loose on shaft
 
motor out of balance
 
impeller out of balance
 
sheaves eccentric or out of balance
 
bearing or drive misalignment
 
mismatched belts
 
belts too loose or too tight
 
loose or worn bearings
 
loose bearing bolts
 
loose fan mounting bolts
 
weak or resonant foundation
 

• foundation unlevel 
structures not crossbraced 

• fan operating in unstable system condition 

blown fuse INOPERATIVE 
broken belts FAN 
loose sheave 
motor too small 
wrong voltage ( 
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OTHER INSTRUCTIONS and UTERATURE 

FAN EQUIPMENT SERIAL No.	 MAY CONTAIN COMPO· 

'-"	 NENTS MANUFACTURED BY MANUFACTURERS OTHER THAN CML NORTHERN. 

SUCH MANUFACTURERS MAY HAVE FURNISHED INSTRUCTIONS AND/OR OTHER 

LITERATURE CONCERNING THEIR COMPONENT, A LIST OF SUCH INSTRUCTIONS 

AND/OR OTHER LITERATURE FORWARDED WITH FAN EQUIPMENT 

SERIAL No. IS GIVEN BELOW. 

(1) CML NORTHERN BEARING LUBRICATION INSTRUCTIONS: 

LUBRICATION INSTRUCTIONS FOR DOUBLE ROW SPHERICAL ROLLER 
BEARINGS 22500 SERIES SPLIT PILLOW BLOCK. 

LUBRICATION INSTRUCTIONS FOR SERIES 22400 SERIES DOUBLE ROW 
CJ	 SPHERICAL ROLLER BEARINGS.
 

LUBRICATION INSTRUCTIONS FOR 300 SERIES BALL BEARINGS.
 c=J 
LUBRICATION INSTRUCTIONS FOR 200 SERIES BALL BEARINGS. CJ 

(2)	 BEARING MANUFACTURER'S INSTRUCTIONS: 

(YES) (NO ) 

(3)	 MOTOR MANUFACTURER'S INSTRUC1'IONS: 

(YES) (NO ) 

(4)	 COUPLING INSTRUC110NS: 

CML NORTHERN COUPLING INSTRUCTIONS (YES) (NO) 

COUPLING MANUFACTURER'S INSTRUCTIONS (YES ) (NO) 

(5)	 ACTUATOR/CONTROLLER MANUFACTURER'S INSTRUCTIONS: 

(YES) (NO) 

(6) OTHER LITERATURE/INSTRUCTIONS: 
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Model YC-561 

H.D. ROUND ISOLATION DAMPER, 4000 FPM MAX. VEL., 
15" W.G. MAX. DIFF. PRESS., 12" THRU 60" DIA. 

OPTIONAl.. fRAt.£ 

sm.ES ,
A 

lOU 
~D-lT 

O	 .-HCL£ RNGS 
"" Sl£E\€ 

v	 w.. to..ES ".. 
REQUIRED EClUIUY

A SPA.CEO. BOTH fH:ES. 
SEE SCHEDlU: fOR
 

SEcnON A-A fACE VIEW ORIfNTATION. END \!lEW
 

SHOWN WITHFl.OW ENTERING SlOE 
OPTlONAL LEVER AAMSHOWN WITH OPTION"!. NOUNllNG HOLES 

(SHIPPa) LoosE) 

~ 
0At.4PERS ~ OONSlRucrrD PER 
TI£ STNIMRO SP£ClFlCAlIONS 
UN..ESS OTHERWISE SPEClFlED 
ON DH.IPER SCHEDUlE OR 
NOOlFtEO OAWPER SHEET.NAHlJAL OUAD. 

REMARKS 

9 18 1.5 8 10 10 3/16 1 Y 193/4 U 7/16 650 In Ibs torque 

SPECIAL 

SPECIAL 

ACTUATOR: 

FINISH: 
lIC-:;tj1 ST6tIWm S!'£!:([IfATIIlCS 

fRAl€. 8)( I-liZ x 10 ~ RIl.UD S1Ul CIWIEl... THRU Z5' DIN£T£R.to. 2 .. 10 ~ ro.ul SlUL ~I...~. 1HlJ X· IIN£1DI. REV. OE~PTlONto x C )( 3J'16' Tit<. IlDU.£I Sl'al. ~L, ~"" 1H1tU 611" DI_19 

OAT£:SLave. (usn WITH IPTIIIIlAL rRAK::D 
10 Ii"- STco.. _1IMU 36' DIjIIf£1[1L 

AViV PROD. No.:311" TIlt :nm.. 36'. TIAI 60' 1(N£1ER. 

kAK' 3I'11i" 1... 31£n.. V£LXll m AXL[. T..... Z'" I'NICTOl 
114' flu:. SlEEl. VG.lED 10 AXLE. 2.., + TllRlI "" DIMUR. 

AXU. 31..' I IAllCllR ST£E~ fUll I.£)(;TH. T..., 18' IIMI(lER, 
1:,,~~nE~rd:¥-~l~llG~r +~1~ ~"'''1iI~~1CR. 

AG(NT; Air SYStems Enalneeril1Q. Inc.I-liZ' OIN£TER ST((L All lENGTH. -40". THRU 48' DIAM£lER. 
1-3/4' OlN£TER ST((l All lENGTll -48". 1..., 60' DINlE1ER. 

IENUNGS. ICEl.JlIRICMU M.L WITH IEIPllENE D-RJICi STUfrJNli ~ 

stDl'SI IIr .IMCTD't stal PUt. aWV american warming 
KALS, n.u.. ClltCUl4f£JlDlC£ NCIIPIID£ KAL Rcr"It£D 11 " SC..... RING and ventilating

....TCI 10 ntt: kAle. 

rlllla. CK: (I) COAT IIUV SlAlClldlD PRIIl(R. A MESTEK COMPANY 
AC1UArOR, ()(T{NIEI SIIIfT <SEE SCHOlJ.£ fOR OPTI()CS). 

7301 INTERNATIONAL DRIVE HOLlAND. OHIO
tmU 

L ICAX. fDof'. t 1:Kr r. 
2. l..-cll$ IQr. rOR CLCNl A IA usc IN..Y. VC-561 HEAVY DUTY ISOLATlON DAMPER 

ORN. BY DWG. NO. REV. 

DATE VC561 - 710 



american warming awv and ventilating
AMCAMEMBER 

7301 International Drive 
Holland,OH 43528 
Phone: (419) 865-5000 
Fax: (419) 865~1375 

Air Systems Engineering, Inc. 
377 Park Street 
Hackensack, NJ 07601 

Attn: Eric Wilts 

Reference: Low Leak Industrial Dampers 

Dear Eric: 

American Warming & Ventilating is working on modifying our VC-S6-ISO damper for even lower leakage 
rates. While this construction is not available at the moment, we anticipate being able to ship in 
approximately 7-8 weeks. 

The constructions and leakage rates will be as follows: 

Designed for IS" w.g., SOOO FPM velocity, our leakage will be .009 SCFM per inch of 
circumference at IS" w.g. 

Designed for 20" w.g., SOOO FPM velocity, our leakage will be .020 SCFM at per inch of 
circumference at 20" Vi.g. 

Designed for 30" w.g., SOOO FPM velocity, our leakage will be .023 SCFM at per inch of 
circumference at 30" w.g. 

Designed for 40" w.g., SOOO FPM velocity, our leakage will be .027 SCFM at per inch of 
circumference at 40" w.g. . 

The axle diameters will increase accordingly at the higher pressUres and dampers will include reinforcing 
as required for the appropriate pressure. 

If you have any questions or if I can be of further assistance, please feel free to contact me. 

Best regards, 

Therese Atkinson 
Sr.EstilDatornndustrial~oup 

7301 International Drive Holland, OH 43528 Phone: (419) 865-5000 
Fax: (419) 865-1375 

A Mestek. Company 
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I( (12) ;6 DIJI~TER HOLES, l 
"	 l- ­STRADDLING CENTERLINES 

(BOTH FLANGES) ~ ~ 
..-tIN 
rlFACE VIEW END VIEW 

FLOW ENTERING SIDE 

SPECIFICATIONS	 NOTES C:E~< rit~=-if:f~' 
FOP? F/~r;::-~1(~!I.TIOI\··FRAME: 8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH 1. DESIGN CRITERIA:
 

1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS. MAX. DIFF. PRESS.: 10 IN. W.G.
 
MJI...x. TEMPERATURE: 150 DEG. F.
 

BL..ll"DE: 3/16" THK. 304 STAINLESS STEEL FLA~E WITH 10 GAUGE 304 MAX. VELOCITY: 400a FPM
 
STAINLESS STEEL PARALLEL REINFORCING CHANNEL, ALL WELDED ES'I'. WEIGHT: 115 LBS.
 

LAYNE CHRISTENSEN Co. WTDTO p...xLE.	 MAX. LEAKAGE: .009 SCFM PER INCH OF BLADE r; II;'; p.,P.O. No.: 11980701 J 58CIRCJMFERENCE AT 10 IN. W.G. F 'f\ "';~ .~
JI...xLE: I" DIAMETER 304 STAINLESS STEEL, FULL LENGTH.	 AIR SYSTEMS ENG., ::NC. 

P.O. No.: AW04C48 I	 1 I I I2. QUANTITY: (1) ONE DAMPER REC'JIRED AS SHOWN. I REVISION -I DATE 1'/'(.1...0 10k 
STANDARD MANUf"AC'rURII1': roL::!U\N~:; 

BEARINGS: RELUBRICABlE BALL WITH NEOPRENE O-RING STUFFING BOXES.	 AWV PROD. No.: 206~SC 

DRAWING STATUS3. D~~FER WILL BE VERTICALLY MC~~TED WITH HORIZONTAL AIRFLCW. 
UNLESS OTKERNIst ~rECIf"I~u Il!lRELEASED FOR FABRICATIONSEALS: FULL CIRCUMFE?3NCE NEOPRENE SEAL RETAINED BY A SEJI.L RING ONG. DIM&NSIOIIS J\l<F. IN INCHES_ 

o HELD FOR APPROVALBOLTED TO THE BLADE.	 4. GRIND FRJI.ME WELD SMOOTH ON :"SIDE OF FRA.t1E. CAULK SEAL BOLTS. FRACTIONS 
DAS BUILT DRAIi'INGS 

(+ OR -) 3/32 ----- 6" TO 12" 
1+ OF. -) 1/16 ----- UP 1'0 ,:"CAULK O-RING STUFFING BOX - ~_CH LAYER. 

STOPS: 1/2" DIAMETER 304 STAINLESS STEEL PIN. 
(. OK -) 1/8 ----- 12" !0 24" americcn warming

5. ALL WELDING WILL BE PERFORMED IN ACCORDANCE WITH AWV ST~~DARD 1+ OR -) 1/4 ----- ABOvt ::4"
 
(~ OR -J 2 DEG ---- ~y SrEC!FI=~ ~~G~E
 awv and ventilating I:;;:FINISH: MILl,.	 WELD DRAWINGS 110151-STD SE?:ES, UNLESS OTHERWISE SPECIFIED. 

REFERENC:E ----- GlVEN /.:; SH·JP AID. oDIM&SSDNS HAY VARY A MESTEK COMPANY o1+ OR -) 1/16 TRl1& LOCATIO:'; -. AL~ MOUNTING,'\CTU.r..TOR: HEAVY DUTY MANUAL QIJA DP-M1T , 304 STAINLESS STEEL. 6. DAMPER WILL EE CYCLE TESTE0 (3) THREE TIMES UNDER SHOP FLOOR L11
DECIMhLS HOLES 7301 INTERNATIONAL DRIVE HOLLAND, OHIO (T)CONDITIONS. 

DECIMAL	 1 PLACE - (+ Cf. -! .015 I ,00 
2 PLACE - 1+ O!< -) .010(	 7. INLET AND OUTLET DUCTS MUS7 5E CF SUFFICIENT LENGTH TC CONTAIN II 3 PLACE - (+ 0, -) .005 VC-56ISO HEAVY DUTY 

'0 
N 

THE BLADE IN THE FULL OPE~ F8SITION JI~D THE DUCT k~D JUNCTION THIS DRAWING AND TSE ,NfOl'.MTI·::lII j	 ISOLATION DAMPER 10CF THE DAMPER MUST BE SMOOTH AND FREE OF PROTRUSIONS THAT MAY CONTAINED THEREIN IS THE PROPERTY OF 
I'.ESTE)(, INC., AND CANNOT BE REPRODUCEDDA¥~GE THE BLADE EDGE. ~~hoJ641~!~"l>I.ULI ­Q.A. 6 
IN lfHOLE OR IN PART, IIG:>. DELIVERED Oil.H.BY' sJ,.· IDflG.ltio. ~ 3 
TO OTHERS WITHOUT THE f;;IHESS WR!1"!'EN8. TAG: 701458, V-SOl 
PERMISSION OF KES7EK, !NC. DATE:	 5-IB-0~ I 20835004-1 ~~• 
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,I 19i DIAMETER BOLT CIRCLE	 II	 --­
( 

,FLOW:> L 

( HOLES, 

FACE VIEW 
FLOW ENTERING SIDE 

SPECIFICATIONS	 t10TES 

FRAt'1E : 8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH 1. DESIGN CRITERIA:
 
1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS. MAX. DIFF. PRESS.: 30 IN. W.G.
 

MAX. TEMPERATURE: 150 DEG. F.
 
BLADE:	 3/16" THK. 304 STAINLESS STEEL PLATE WITH 10 GAUGE 304 MAX. VELOCITY: 400C ,FPM 

STAINLESS STEEL PARALLEL REINFORCING CHANNEL, ALL WELDED EST. WEIGHT: 115 LBS. 
TO AXLE. MAX. LEAKAGE: .02j SCFM PER INCH OF BLADE 

CIRCUMFERENCE AT 30 IN. W.G. 
AXLE: 1" DIAMETER 304 STAINLESS STEEL, FULL LENGTH. 

2. QUANTITY: (4) FOUR DAMPER P~QUIRED AS SHOWN.
 
BEARINGS: RELUBRICABLE BALL WITH NEOPRENE O-RING STUFFING BOXES.
 

3. DAMPERS WILL BE VERTICALLY MOUNTED WITH HORIZONTAL AIRFLOW. 
SEALS: FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED BY A SEAL RING 

BOLTED TO THE BLADE. 4. GRIND FRAME WELD SMOOTH ON !NSIDE OF FRAME. CAuLK SEAL BOLTS. 
CAULK O-RING STUFFING BOX - EACH LAYER. 

STOPS: 1/2" DIAMETER 304 STAINLESS STEEL PIN. 
;..~~ :;Z:..a:. :::;..:; ~;:::...~ :;Z c~r..£ V~·~-~ . .L,, __ r."" ...... vC\...Jnt."-.r::.. '4.&..&. n rtW'lI \I .;) .Lru... ,u.t'\.I'\.&.J 

FINISH:	 MILL. WELD DRAWINGS f10151-STD SEylES, UNLESS OTHERWISE SPECIFIED. 

ACTUATOR: HEAVY DUTY MANUAL QUADRANT, 304 STA:NLESS STEEL. 6.	 DAMPERS WILL BE CYCLE TESTEr (3) THREE TIMES UNDER SHOP FLOOR 
CONDITIONS. 

(, 7.	 INLET AND OUTLET DUCTS MUST ~E OF SUFFICIENT LENGTH TO CONTAIN 
THE BLADE IN THE FULL OPEN PDSITION AND THE DUCT AND JUNCTION 
OF THE DAMPER MUST BE SMOOTH AND FREE OF PROTRUSIONS THAT MAY 
DAMAGE THE BLADE EDGE. 

8. TAG: 701458, V-611, V-612, V-631 & V-632 • 
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LAYNE CHRISTENSEN Co. WTD	 . \f'~? (\ .11\ r'" 
~ ,,' \~ _.<PP.O. No.:	 11980701458 

~, 

STANDARD HANUFACTURIl/;: TCLERJ..flCES 
UNLESS OTH&RIIISE SPECIFIED 

DIIG. DIMENSIONS ARE !~ INCHES. 

FRAC'I' IO,~ 

1+ OR -J 1/16 --~ ~. 
(. OR -) 3/32 ---- ­ 6" TO _:;" 
, ... OF!' -l II!=! ----­ 1')'" 'r~ it! .. 

AIR SYSTEMS ENG., ~NC. 

P.O. No.: AW04C48 
AWV PROD. No.: 208350 

•• ,	 , american wormina 
\+ OR -) 1/4 ----- ABove: :,,"
 
1+ OR -) 2 DEG ---- ANY SP~:FIE;D A1iGi.E ,-,_\AI Y and
 ventilating 

REFERENCE ----- GlVEJl ;,:: SHOP AID.
 
DIMENSIONS MAY VARY
 A MESTEK COMPANY 

1+ OR -) 1/16 TRUE LOCATIO'; -- ALL MO{lt:TING 
HOLES 7301 INTERNATIONAL DRIVE HOLLAND, OHIO 

~ 
DECIMAL	 1 PLloCE - (. 0,; -! .015
 

2 PLACE - \. Di'. -; .CI0
 
~ PLACE - It 0;; -) .005
 

THIS DRAWING AND THE INFORMATION 
CONTAINED THEREIN IS TEF: PROPF:RT'l OF 
MESTEII. INC •• AND CANNer EE REPRODUCED 
IN W"rlOLE on IN PAP,~, N.JP. c":I.rVERED 
TO OTHERS WITHOm THE F:X?RESS Wil.IT'TEN 
PERMISSION or KESTEK. I;:c. 
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FLOW ENTERING SIDE 

SPECIFICATIONS	 nOTES 
[~ F -;:- j T ; ~.=- i ::-.- ; -',
'-' __ I'" ! l; I L._ l_' 

FRAME: a" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH 1. DESIGN CRITERIA:	 l-';'")~ r-r- r"~·" '11-'( '-,,-fr- (} f'~ r- r\ 'J;,,\ ; ~ /' , r ....)I ": 
1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS. MAX. DIFF. PRESS.: 4(' IN. W.G. 

MAX. TEMPERATURE: 150 DEG. F. 
BLADE:	 3/16" THK. 304 STAINLESS STEEL PLATE WITH 10 GAUGE 304 MAX. VELOCITY: 400C FPM ,


STAINLESS STEEL PARALLEL REINFORCING CHANNEL, ALL WELDED EST. WEIGHT: 115 LBS.
 
TO AXLE. MAX. LEAKAGE: .02~ SCFM PER INCH OF BLADE
 LAYNE CHRISTENSEN Co. WTD 

CIRCUMFERENCE AT 40 IN. H.G. P.O. No.:	 11980701458 
L~. \ F~ t f:,~_~AIR SYSTEMS ENG., XNC.JI.xLE:	 I" DIAMETER 304 STAINLESS STEEL, FULL LENGTH. j: !

P.O. No.: AW04C482. QUANTITY: (4) FOUR DAMPER REQ9IRED AS SHOWN.
 
BEARINGS: RELUBRICABLE BALL WITH NEOPRENE O-RING STUFFING BOXES. AWV PROD. No.: 208350
 REVISION I DATE 

DRAHING STATUS 
UNLESS OTHERNISE SptCIFIED 

STANDARD MlUroFACTURII:G TOLERANCES3. DAMPERS WILL BE VERTICALLY MOUNTED WITH HORIZONTAL AIRFLOW. 
IllIRELEASEO FOR FABRIC-''''IIONSEALS:	 FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED BY A SEAL RING DNG. DIMENSIONS AR£ IN INCIlES. 
OHELD FOR APPROVALBOLTED TO	 THE BLADE. 4. GRIND FRAME WELD SMOOTH ON INSIDE OF FRAME. CAULK SEAL BOLTS. FRACTIONS 

1+ OR -) 1/16 ----- UP TO ," OAS BUILT DRAHINGSCAULK O-RING STUFFING BOX - EACH LAYER. 
(+ OR -) 3/32 .---- 6" TO '2"	 .,STOPS:	 1/2" DIAMETER 304 STAINLESS STEEL PIN. 
1+ OR -) lIB ----- 12" TO 24"	 amencan warmingawv5. ALL WELDING WILL BE PERFORMED IN ACCORDANCE WITH AHV STANDARD C+ OR -) 1/4 ----- ABOVE '4"	 d t'l t· 
1+ OR -) 2 DEG	 ---- ANY SP~CIFIED ANGLE an yen I a IngFINISH:	 HILL. WELD DRAWINGS '10151-STD SEPIES, UNLESS OTHERWISE SPECIFIED. 

REFERENCE ••--- GIVEN ;05 SHOP AID. 
DIMENSIJNS HAY VAAY A MESTEK COMPANY 

1+ OR -) 1/16 TRUE LOCATIO:. -- ALL MOUNTINGACTUATOR:	 HEAVY DUTY ~ANUAL QUADRANT, 304 STAINLESS STEEL. 6. DAMPERS HILL BE CYCLE TESTEr, (3) THREE TIMES UNDER SHOP FLOOR 
DECIHALS	 HOLES 7301 INTERNATIONAL DRIVE HOLLAND, OHIOCONDITIONS. 

DECIMAL 1 PLACE - 1+ c:: -) .015 

2 PLACE - 1+ C;; -) .010 VC 561 SO IJEAVY DUTY" 7. INLET AND OUTLET DUCTS MUST BE: OF SUFFICIENT LENGTH TO CONTAIN 3 PLACE - (+ JIt -1 .005 -"l
(. _ THE BLADE IN THE FULL OPEN I'OSITION AND THE DUCT AND JUNCTION THIS DRAWING AND THE INFORMATION ISOLATION DAMPER
 
- OF THE DAMPER MUST BE SMooTII AND FREE OF PROTRUSIONS THAT MAY CONTAINED THEREIN IS Tilt PROPERTY OF ~ ~ I 

DAMAGE THE BLADE EDGE. MESTER, INC., AND CJ\NNCT BE REPRODUCED r/K ' ~JlfD'!I11>1JL. O.A. ­

IN WHOLE OR IN PART, NCR DELIVERED DRN.BY SJA Iif.lG~ NO. F-v 
8 TAG' 701458 V-601 V-602 ';-62' & "-622 I TO OTHERS WITHOUT TIlE EXF!lESS WR!TTEN ~ 2083-004 3 

• ..", ~.	 .. PERMISSION OF MESTER, ~IC. 01l.E ~-18-04 ::> ­1 ----------------------=------------------ ­
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Isolation Damper Manufacturer's
 
Certificate of Conformance
 



american warrTllng Certificate ofCtJoformance~QWV and ventilating 
WCAIolEMIlER 

Job Name: M.L. Water District TP 

Customer: Layne Christensen Company 
97 Chimney Rock Rd 
Bridgewater NJ 08807 

Representative: Air Systems Engineering, Inc. 

AWV Job No.: 208350 

A WV Mode) No.: VC-S61(SO)-710 

The (9) 18 inch diameter heavy duty rowxl isolation dampers supplied on this project are 
required to meet low leakage resuhs as follows: . 
(J) unit 0.009 SCFMlin ofperirneter at 10 inches ofwater gauge
 

or 0.509 SCFM total
 
(4) units 0.023 SCFMlin ofperi.rn.eter at 30 inches ofwater gauge 

or J.30 I SCFM total 
(4) units 0.027 SCFMlin of perimeter at 40 inches of water gauge 

or ] .526 SCFM total 

'-'" Leakage performance was recorded as follows for 8 pre production unit. '" 
•	 At 20 inches ofwater gauge; Total leakage: 0.0269 SCFM - 5.3% of allowable at 10 inches 

ofwater gauge. 
•	 At 30 inches ofwater gauge; Total leakage: 0.0409 SCFM - 3.1% of allowable 
•	 At 40 inches ofwater gauge; Total leakage: 0.0581 SCFM - 3.8% ofalJowabJe 

The leakage results were significantly below the allowable leakage rates, therefore testing of 
each unit is not required. 

At 40 inches of water gauge. the total leakage ofO.OS81 SCFM is less than the requirement at 10 
inches ofwater gauge. thus testing at J0 inches ofwater gauge is not reqUired. 

Test was perfonned using a pressure decay method for a minimum of 5 minutes in our AMCA 
registered laboratory in Bradner, Ohio. Test was perfonned by Mr. John LockmiHer. Laboratory 
Manager. 

"2-'?'- .:r..,L-- c:...;1.( 

Date 

730llnternotionaJ Drive • Holland. OH 43528 • Phone: (419) 865-5000 • Fax: (419) 865--1375 



Air Sample Probe
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Duct Port Legend, Off-site Groundwater Treatment System, Former Unisys Facility, Great Neck, New York. 

Port Number Nature 

1 Drain 
2 Flow Transmitter 
3 Pressure Transmitter 
4 Temperature Gage 
5 Sample Port 
6 Drain 
7 RHfTemp Transmitter· 
8 RHfTemp Transmitter 
9 
10 Temperature Gage 
11 Sample Port 
12 Pressure Gage 
13 Sample Port 
14 RHfTemp Transmitter 
15 Pressure Gage 
16 Sample Port 
17 Sample Port 
18 Pressure Gage 
19 Temperature Gage 
20 RHfTemp Transmitter 
21 Sample Port 
22 Flow Transmitter 
23 Pressure Gage 
24 Sample Port 
25 Temperature Gage 
26 Sample Port 
27 Pressure Transmitter 
28 Drain 
29 
30 

Instrument Number 

-

FIT 313
 
PIT 313
 
TI313
 

S1
 
-


RHIT501 
RHIT502 

REMOVED 
TI502
 

S3
 
PI 631
 

S4
 
RHIT 621
 

PI 621
 
S5
 
S6
 

PI611
 
TI631
 

RHIT631
 
S7
 

FIT 631
 
PI 633
 

S8/PI641
 
TI641
 

59 
PIT 311 

-

NEW
 
NEW
 

Duct Connection
 

3/4" Female NPT
 
3/4" Female NPT
 
1/4" Female NPT
 
1/2" Female NPT
 

1" Per detail
 
3/4" Female NPT
 
1/4" Female NPT
 
1/4" Female NPT
 

1/2" Female NPT
 
1" Per detail
 

1/4" Female NPT
 
1" Per detail
 

1/4" Female NPT
 
1/4" Female NPT
 

1" Per detail
 
1" Per detail
 

1/4" Female NPT
 
1/2" Female NPT
 
1/4" Female NPT
 

1" Per detail
 
3/4" Female NPT
 
1/4" Female NPT
 

1" Per detail
 
1/2" Female NPT
 

1" Per detail
 
1/4" Female NPT
 
3/4" Female NPT
 
3/4" Female NPT
 
3/4" Female NPT
 

Additional Comments
 

Installed at Bottom of TEE
 
Installed at Top of Duct
 
Installed at Top of Duct
 
Installed at Top of Duct
 
Installed at Top of Duct
 

Installed at Bottom of TEE
 
Installed facing south, 4 feet from top of vertical run
 

Installed at Top of Duct
 

Installed at Top of Duct
 
Installed at Top of Duct
 
Installed at Top of Duct
 

Installed facing east, 2 feet from top of vertical run
 
Installed facing east, 3 feet from top of vertical run
 

Installed facing east, 2.5 feet from top of vertical run
 
Installed at Top of TEE
 
Installed at Top of Duct
 
Installed at Top of Duct
 

Installed at Bottom of Duct
 
Installed at Top of Duct
 
Installed at Top of Duct
 
Installed at Top of Duct
 
Installed at Top of Duct
 

Installed facing south. perpendicular to influent duct, 2 feet from bottom of vertical run
 
Installed facing south, perpendicular to influent duet, 3 feet from bottom of vertical run
 

Installed at Top of Duct
 
Installed at Top of Duct
 

Installed at Bottom of TEE
 
Installed at Top of Duct and Plugged
 
Installed at Top of Duct and Plugged
 

O:'APAOJECT1l.DCIlIlHd M.....'I3roll NIdl'HYOO1227.001S-OU20WDH1gn1!nglr-mg DeoIgn_ POI1I.4.2.04...._' 



Section IV
 
Miscellaneous
 



Packing Cut-Sheets
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PLASTIC JAEGER TRI-PACK~
 

High performance column packin
 

JAEGER PRODUCTS, INC. 
-'lI.r POlYMER PIPING" ",.'F'""", ,; 

FEATURES 
Plastic Jaeger Tri-Packs- is a hollow, 
spherical-shaped packing made of 
injection molded plastic in three 
sizes: 1", 2" and 31/2" diameter. Its 
symmetrical geometry made from a 
unique network of ribs, struts and drip 
rods yields unprecedented perform­
ance. It has high void space. greater 
than packings at comparable size. 
and achieves superior pressure drop 
values, up to 90% reduction, as com· 
pared to other products. The packinq 
has a high ACTIVE surface area, ex-· 
posing all of its surlace area to be fully 
wetted during column operation. The 
perlormance capabilities of plastic 
Jaeger Tn-Packs· have resulted in 
significant savings in hundreds of 
packed column operations. 

BENEFITS 
•	 Highest mass and/or heat transf 

rate 

-	 Extremely low pressure drop 

•	 Free of plugging. fouling. nestir 
and wall channeling 

•	 H ig hest flooding point and lowe 
wetting point 

•	 Even gas and liquid dis:ributio 

•	 No interlocking or meShil 

Used as a mist eliminato 



PLASTIC JAEGER TRI-PACKS 
e 

SPECIFICATIONS 
Materials, Nine standard, injection moldable Sizes, Plastic Jaeger Tri-Packs· packings 
plastics are available: are m<;l.de in three sizes: 

Polypropylene (PP) Kynar- (PVOF) No.'h . 1" Nominal 
Polyethylene (PE> Halar- (ECTFE) 2" Nominal-.........- ­--·....-No.l . 
Polypropylene TopEx (LCP) No.2 . 3Yz" Nominal 

Glass-Filled IPP-G) Tefze" (ETFE) 
Nory" (PPO) Tenon- (PFA) 

Others are available on reQuesl 

PHYSICAL PROPERTIES MASS TRANSFER DATA 

I Type No. ¥, No. 1 No. 2 " Abso
Sys

rption G L" Temp. 
tem (1b1h,..ft2) (lbIhr-ft2) rF) 

' .... Size 1" 2" 3~" 
HCI-H2O 1792 2048 77 

Geometric 
Surface Area 85 48 38 HCI-NaOH 1567 2048 68 

(ft2/ft3) "" 
C~-NaOH 1229 2202 122 

Packing 717 1127 68 
- Factor - 28 -­ " -17 -_.. - ". 12 .. N02·Nla2S+NaOH 

(lifO NH3-~S04 492 1024 68 

Void NH3-H2O 512 1024 68 
Space 90 93 95 

(l!6) NH3,H2O 512 4096 68 

Weight 6.2 4.2 3.3 S~-NaOH 1946 4096 140 
(lbIft3) 

JAEGER TRI-PACKS- Is a Trademark or JAEGER 
PROQUCTS, INC. U.s. Patent No. 4.203,935. Canadian 
Patent No. 1,150.621. Tri-Packs have the Trademark 
'HACKETTEN" in Germany. Further Patents pending. 

Other Trademarks herein: 

Nory~ ••• General Electric Company
 
Kyna'" ••• Pennwall Corporation
 
Hala" ••• Allied Chemical Co.
 
Terze" ••• E.I. DuPont de Nemours & Co., Inc.
 
Tenon- ••• E.l DuPont de Nemours & Co., Inc.
 

HTU - Inche" 
2- & 3'12" 1" 

10.6 7.0 

6.1 IB.8 

9.9. 14.5 

49.2 32 

4.16.0 

8.4 5.6 

3.6S.4 

8.112.0 

HF-H2O 1844 3072 77 6.9 4.6 

CH3COCH:J-H2 O 1700 860 68 15.2 10.2 

H25-NaOH 1229 1331 68 19.4 13.0 

voe G L Temp. HTU - tnches 
Stripping (lb/hr-ft2) (lb/h,..ft2) ("F) 2" 1" 

TCE(ppmrH2 O 479 12264 77 26.9 21.5 

TCElppm/ppbr H 20 690 12494 60 37.6 30.1 

BTX(ppb)-H2 O 722 4998 70 39.2 31.4 

Superior periormancl by design 

JAEGER PRODUCT.5. iNC. 
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1" Plastic Jaeger T....PackS­
2- Super InlaloX- Saddle. (Ceramiq 

2- Inlalo~ Saddles (Poreelain) 

2- Raschig" Ring (Melal) 

2- Pal,. Ring (Plaslic) 

2" Plastic Jaeger Tn-Packs­
,- 8er" Saddles 

K.ga tot' COz ~rptIon In HaCH Solution 

Data 'akan under UIe loUowing conditions: 

a Column Olame'er_._ 24­
• Pac:klng HlIight__

• Gu Rate 
• ~~lnGu__ 

• Liq. Cone:. 

• Uq. Temp. 

1a 
l

500 Ibslhr-It
,,.Ln_an 

~ NaOH 
25,. Carbonation 

75"F 

1,000 4IJOO 5,000 I0,00O 20,000 4<l,OOO 10,000 100,000 

Liquid Loading Rate, L. Ibslhr·,,1 
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Liquid Hold-Up Data of
 
2" & 31/2" Plastic Jaeger Trj·Packs·
 

Uquld Loading Aate 

V 
7.000 IbIIhNtl 

----4 5,000 IbIItll'rtl 

~V 3m01~t1~1 
V

~ 
-- - --_._---- . -- --_..... --."-- ._---- - ..... . _... _._-... .._- V' '2:,000 1baIttt-~ 

~ 

./ 
1,000 lbsIhl'rtl 

~ 

-'. 

0.05	 

• L 

0.0 

"'­-.-- _ - .. :::: 
o.o~ 

"= 

-
0.01 

a 
o	 aoo 1,000 I,Soo 

Gas loading Rate. G. Ib$Jhr-rt2 



Column Packing Comparison
 
Pressure Drop vs Gas Rate
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Gas Loading RaCe, G, Ibs/hr-U2 
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Pressure Drop of 2" Plastic Jaeger Tri-Packs· 
Air-Water System, 1atm, 70°F 

2..:1 

1.4 

1.2 

1.0 
CI 
c 
x 0.8 
u 
III a.
 
'0 0.&
--
0-
:r

N

0.4
" J:: " u
 
E
 0.3
 

J

<2­

o •• _ ...... 

a. 
<d 0.2
 

0
 
0 

lA­
o. 0.14 
a. " 
a. 
0.. 0.10 

o. 
-:;I" 0.08 

.."tIJ 

a." O.OS 

0.04 

0.03 

0.02 

.' 

J 
II ) J 

J / "711 
/1 II,i/ / I 

/ rIJ '1/VI - UQuid- Loading Rate. L 

3.000 IbS/hr-n' 

.J / 'IJ I 7 
10,000 lbsIhr-n'I rt 

V V 
/J J 

15,000 lbS/hr-n' 
J.-- J -j 20,000 I~hr-n'...._.. - -- -_ .. - --- ----~~-_.-

~ I III I 
.._. _. 

L 1/ J -J /~ 
25,000 Ibsthr-n' 

30.000 lbS/hr-n' 

7 [7)
7 

II;r/
7 I 1/ I 

1/
VI / 1/1 . 

/J /j, V 'J 
/

7 j 

//VIV1/ . 

7 V/1/
/ /; 

200	 600 800 lOOO 1600 4000 
1200 2000 

Gas Loading Rate, G. Ibs/hr·rt2 



'-" . 

Flooding Points of Plastic Jaeger Tri-Packs·
 
Air-Water System, 1 atm, 70°F
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Duct Waterstop Drawings
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Ye" THK. SPLICE PL. WELDED TO ~!~ 
ONE HALF OF LID (TYP. 8.S.) 
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'"I : Ii /I	 ROOF STACK
 
Ye' THK. ALUMINUM CONT.
 
WELD ALL SEAMS (TYP.)
 

.. VIEW "A-A" 

..r 
(ROOF STACK) 

I I 

t 
0 
tf) 

.. 

. ­
I 

N 

I	 
Ye"x2' F.B. ALUMINUM18" O.D. I	 "1. 

TA8 CONT. WELDED TOALUMINUM I	 4« 
COLLAR AND LID (TYP. x4)DUCT : I

I

<0 :	 4.f'O(t 
Cl/'ItO ...-l 

J' l~~~1~_J o, ')1 -1....---;,:",,-_­ tf)'(";k­ ..It>. 
N 
~I 
N 

,Ya"X 2' F.B. ALUMINUM 
COLLAR CONT. WELDED 

TO Ye" THK. ALUMINUM LIDELEVATION	 VIEW "B-B" 
(STACK LID) 

INSTALLATION INSTRUCTIONS: 
REV: 1I 'AS-BUILT"	 IDATE: 09!08!04 TITLE: DUCT WATERSTOP AND SUPPORT 

1. ATIACH 'ROOF STACK' TO ROOF ~ ~ .7 CH'NNEY ROCK ROAD	 AT ROOF PENETRATIONS 
AND FLASH ACCORDINGLY. l!!Yie BRIOG"'f'=> ~~;~~	 TREATMENT PlANT MODIFICATIONS

2. INSERT DUCT THROUGH 'ROOF STACK'. 
(732) 469-7966	 GREAT NECK, NEW YORK3. ATIACH 'UD' TO 'ROOF STACK', 

LA YNE CHRISTENSEN CO. • WATER mEA TMENTDIVISION	 70 1458DUCTWORK AND 'UD' SPUCE TABS JOB NUMBER: - SCALE: N. r.s.
WITH S.S. SELF-TAPPING SCREWS. THIS INFORMATION IS THE PROPERTY Of' LAYNE CHRISlENSEN AND IS LOANED 

TO YOU SUBJECT TO RETURN ON DOlAND. ITS CONTENTS ARE CONnDENTW. DRN: PAlO IDATE: 0.1/15/200-1 DRAWING NUMBER I REV.4. SILICONE CALK AT ALL JOINTS. 
AND MUST NOT BE COPIED OR GIVEN TO N(f THIRD PARTIES FOR USE OR	 176 5436 1 

EXAMINATION UNlESS OlliERWISE AGREED TO IN WRmNC BY LAYNE CHRISTENSEN. CHK: IDATE:	 A 
10 - S:\ORAWlNGS\DWGS\loo - Aerotion Equlpment\170 - IVr Stripper Components\176 - Custom Detoils ond Ports\176A5436.dwg - Fri, 1 Oct 2004 - 11:52 
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INSTALL SPONGE RUBBER
 
GASKET MATERIAL BEHIND 

TO MATCH
1YPICAL (4)
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BEND FLASHING UP 4'
 
1fs' THK. ALUMINUM FLASHING COLLAR.
 

PLACES
 

EXIST. QUARTER WINDOW ~~ 
REMOVED FOR INSTALL. 

OF NEW ALUMINUM DUCT 
z 
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NEW 18'
ALUMINUM 00. ~ DUCT 

)8' THK. x 4' F.B. ALUMINUM INSTALLATION INSTRUCTIONS:
 
COLLAR CONT. WELDED TO
 
1fs' THK. ALUMINUM FLASHING 1. INSERT NEW DUCT THROUGH EXIST. QUARTER WINDOW.
 

2.	 ATTACH SPONGE RUBBER GASKET MATERIAL TO BACK OF 
FLASHING ALL AROUND. 

3.	 POSITION DUCT THEN LAG SCREW FLASHING INTO BUILDING 
WALLELEVATION 4.	 ATTACH FLASHING HALVES TO EACH OTHER AT SPLICE 
COLLAR WITH S.S. SElf-TAPPING SCREWS. 

5.	 SEAL ALL JOINTS WITH 'SIKAFLEX' 10. 

REV: 11 'AS-BUILT'	 IDATE: 09/08/04 TTTtE: DUCT WATERSTOPQ ~ .7 CHA"NEY ROCK ROAD AT WINDOW PENETRATION?!tine BRIlG"':::i ~: TREATMENT PLANT MODIFICATIONS 
(732) 489-7988 GREAT NECK, NEW YORK
 

LA YNFCHRISTFNSFNco. -WATFR Tl?FATMFNT'OIVlSION 70 58
 
JOB NUMBER: -14 SCALE: N. r.s. 

1liIS Itf'ORMAllON IS THE PROPERTY OF' LAYNE CHRISTENSEN ANO IS LONe> 
10 YOU SUBJECT 10 RETURN ON 0EM.tMl. AS CONTENTS ARE CONFlDENTW.. DRN: PAID IDATE: OJ/15/200~ DRAWING NUMBER IREV. 
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CERTIFICATE OF
 
AUTHORIZATION
 

This certificate accredits the named company as authorized to use the indicated 
symbol of the American Society of Mechanical Engineers (ASME) for the scope of 
activity shown below in accordance with the applicable rules of the ASME Boiler and 
Pressure Vessel Code. The use of the Code symbol and the authority granted by this 
Certificate of Authorization are subject to the provisions of the agreement set forth in 
the application. Any construction stamped with this symbol shall have been built strictly 
in accordance with the provisions of the ASME Boiler and Pressure Vessel Code. 

.COMPANY:
 
~ LAYNE CHRISTENSEN COMPANY

C1) WATER TREATMENT DIVISION C1)

97 CHIMNEY ROCK ROAD c: BRIDGEWATER, NEW JERS~Y 08807--C)
c: 

W - SCOPE:
ca
 
Co)


MANUFACTURE OF PRESSURE VESSELS AT THE ABOVE LocATION ANDc: FIELD SITES CONTROLLED BY THE ABOVE LOCATIONca 
-5 
C1) 

:E ..... 
o 
~ ..... ­
C1)--Co) 
o en 
c: 

AUTHORIZED: JUNE 24, 2002 ca 
Co) EXPIRES: JUNE 24, 2005 --a­
C1) CERTIFICATE NUMBER: 21,998 

E « 
C1)

.s:: 
CHAIRMAN OF THE BOILER f-
AND PRESSURE VESSEL COMMITTEE 

~
 DIRECTOR. ACCREDITATION AND CERTIFICATION 



THE NATIONAL BOARD
 
OF
 

BOILER & PRESSURE VESSEL INSPECTORS 

Certificate ofAut/1orizatio11 

rf~ 
~f\Bf 

This is to certify that 

Layne Christensen Company 
Water Treatment Division 
97 Chimney Rock Road 
Bridgewater, NJ 08807 

is authorized to apply the rrNB" Ielark and register boilers, pressure 

vessels, or other pressure retaining items with the National Board in 

accordance with its provisions. 

The scope of Authorization is limited to items manufactured in 

accordance with: 

ASME· Stamp(s): U 

ISSUE DATE: June 24, 2002 

EXPIRATION DATE: June 24, 2005 

Executive Director 
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DUCT CONNECTION HARDWARE: 
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Clearwell Pumps 
(P-211, P-225) 
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Bulletin CP·501 

•
 

SUBMERSIBLE 
TURBINE 
PUMPS 

VSP Series 

Christensen Pumps
 
A division of Layne Christensen Company 



\pplications
 
'-'" ';hristensen Pumps combines the hydraulic
 

engineering of turbine pumps matched to
 
the hi-tech design of electric submersible
 
motors. (Two types available)
 

Hermetically Sealed Type ~-2 
AHermetically Sealed Type motor utilizes wind­
ings of standard construction and insulation 
thickness. The windings are encased and 
Hermetically Sealed within the external shell 
casing on the outside and an internal tube or 
liner inside the bore. The Hermetically Sealed 
enclosure eliminates the possibility of water 
leakage into the winding. The liquid medium 
circulates between the rotor and stator 
liner providing lubrication and cooling to :!---4 
the bearings. 

~--5 
Wet Winding Type
 
A Wet Winding Type motor is one in which the
 
motor windings are in direct contact with a
 
liquid medium. The medium is clean, clear
 
water. A pressure balancing system prevents
 
exchange of the motor liquid medium and well
 ......--8 
water due to thermal expansion and contrac­

tion when the motor is operating. The liquid
 
medium fills the inside of the motor and sur-

Ounds both the stator windings and the rotor.
 

A completely waterproof insulation is used on
~'Ie magnet wire used for the stator windings.
 
'--" .he liquid medium inside the motor air gap and 

coils acts as a heat transfer device by circulat­ --9 
ing through' the windings and transferring heat 
to the ' 
external caSing. Dissipation of this heat occurs 10
 
as the well water flows at a required velocity
 
over the external case. As is the case in all
 
submersible type motors, the intemalliquid
 
medium is also used for bearing lubrication.
 

Submersible Options:
 
CHRISTENSEN can provide several options in
 
pump and motor combinations to meet the
 
exacting conditions of your applications: 11---­
• High horsepower. limited well diameters 
• Motor sensing devices 
• Water level indicators 
• Special materials 
• Special voltage motors 

Submersible Accessories: 
• Electrical Panels
 

- V.F.D. Drives
 
• Pitless Adapters 
• Wire
 

-12 to 0000
 
•	 Heat Shrinks
 

Splice Kits
 
• Well Heads~ 

Features 
1 Discharge Pipe 

Property sized for optimum water 
velocities to insure peak hydraulic 
performance. 

2 Discharge Bowl 
Several discharge sizes available 
for NPT or flanged pipe. 

3 Discharge Bearing 
Extra long top protected bronze 
bearing insures positive shaft 
alignment and stabilization for 
extended life. 

4 Intermediate Bowl 
Close grained Class 30 cast 
iron. Water passage glassed for 
maximum effICiency and abrasion 
resistance. 

S	 Impellers 
~ig~ for maximum efficiency 
WIth Wide range hydraulic cover 
age. Precision balanced for 
smooth operation. 

6	 Upthrust Collar 
Designed for extra margin of 
safety against possible momen­
tary upthrust occurring at startup. 

7	 Intermediate Bowl Bearings 
Reliable long life bronze or rubber 
bearing. 

S	 lock Collets 
Accurately machined to insure 
positive locking of pump impeller 
to shaft.. 

9 Pump Shaft 
100.000 PSI high tensile stainless 
steel provides strength and 
excellent corrosion resistance. 
Ground and polished for smooth 
bearing surface. 

10 Suction Inlet 
Contoured for smooth now 
entrance. Protected by an over 
sized stainless steel strainer to 
prevent entrance of damaging 
solids. 

11 Suction Adapter 
Ductile iron provides for 
increased strength and positive 
motor alignment Open area 
permits easy access to 
pumplmotor coupling. 

12 PumplMolor Coupling 
Large stainless steel coupling 
accurately machined for perfect 
alignment balance, and power 
transmission. 

- Submersible Discharge Head 

'-" 
2
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• Hydraulic Perfonnance 
The system requirements can be met with a 
choice of pump sizes and selections for the 
best hydraulic perfcnnance. The choice of 
ptJITl> and motor diameters, voltage and 
speeds for varying hydraulic conditions 
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FLOW (100 U.S. GPM) 

provides additional opportunity to match 
the unit to all the requirements of the sys­
tem.The availability of accessory items, 
cable and controls enables yoo to rely on 
Chrlstensen foc units that provide top 

service. 
Submersibles foc 1800 RPM ttv'ough 14" 

are also available. see coverage chart 
belON 

0.6 0.8 1.0 2.0 

3
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~he LAYNE CHRISTENSEN Network
 

• 
• 

Corporate Headquarters • 1900 Shawnee Mission Parkway • Mission Woods, KS 66205 •
 
For more information, call or write your nearest Christensen Pumps sales office or representative
 

OFFICE LOCATIONS 

Layne Christensen Company Fonditek International Layne-Northern 
"-airbanks, AL 800/510-4069 Boston, MA 8881735-0000 Elkhart, IN 574/266-7346 
"""'everly, NJ 609/877-2700 Lansing, MI 517/323-4931 

'idgewater, NJ 732/469-8720 Layne-Atlantic 
~....utler, PA 724/283-2262 Albany, GA 912/438-8164 Layne-Northwest 

Chandler, AZ 409/895-9404 Lakeland, FL 863/666-2433 Miilwaukee, WI 262/246-4646 
Dracut, MA 978/937-2242 Bloomingdale, GA 912/748-9244 Wausau, WI 715/359-4211 
Fontana, CA 909/390-2833 
Grayson, KY 606/474-6285 Layne Arkansas 
Holbrook, NY 631/218-0749 Stuttgart, AR 870/673-1591 
Irvine, CA 949/955-1122 
Kennewick, WA 509/586-6947 Layne· Central Layne Texas 
Salt Lake City, UT 801/972-3333 Baton Rouge, LA 2251744-4899 Houston, TX 713/466-5001 
Schoharie, NY 518/295-8288 Cleveland, MS 662/843-4075 San Antonio 210/651-3447 

Jackson, MS 601/922-4312 Tyler, TX 903/592-6176 
Tacoma, WA 253/536-1161 Memphis, TN 901/274-2324 
Woodland,CA 530/662-2825 Pensacola,FL 850/432-5101 Layne - Western 

West Monroe, LA 318/396-0678 Aurora,IL 630/897-6941 
ChristensenPumps Beecher, IL 708/946-2244 
Memphis, TN 901/276-6605 Denver, co 3031755-1281 

DesMoines, IA 515/986-3462 
International Directional Services Kansas City, KS 913/321-5000 
Salt Lake City, UT 801/974-1030 Kearney, NE 308/234-1914 

Omaha, NE 402/359-2042 
SI. Louis, MO 636/343-3700 
Wichita, KS 316/264-5365 

Stamm-Scheele 
Rayne, LA 337/334-3126 

• Christensen Pumps 
A division ofLayne Christensen Company 

1212 University Street - Memphis. TN 38108- 901/276-6605 
christensenpumps@laynechristensen.com 



dernphis Tennessee 1 Stage 6x11CLC 
...ayne Holbrook 

~DrrIONAL PUMP COMPONENTS 

r'ollowin8 is a list of the additional components you ordered. 
:~lt factory for any other components or services. . 

Component 

Motor Adapter 
Shroud 

...
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Mernprus .1 ~uu~ ..~ 

Layne Holbrook 1 Stage 6"11CLC 
Pump Data 

AD: 1.63.,-CL-CAW€LL No.-Ll AG: Size: llCLC 

DO 

DH 

1

00 

1 

0R BL 

1-0$0
 

AD 

*
 

TPL. 

Hydraulic Dat. 
Flow (gpm): 
Pump Head (ft): 
TDH(ft); 
Speed (rpm): 
Fluid: 
Temperature (F): 
Viscosity: 
Spec.Grav: 

~'ersion: 2.63P 

"' ­

BL: 28.25 
CAN: N/A 
CD: 
CL: N/A 
COL: 70.0' 
DD: 10.88 

DH: 16.50 
G: 23.50 
H: 21.25 

COL HH: 

600 
22.6 
50.5 
1770 

Water 
60 

1.105 
1 

J: 1.25 
R: 11.50 
MI.: 37.40 
SL: 
TPL: 75.5' 
UG: N/A 
V: 
W: 
X:
 
SD: 15.00
 
Y: 
z: 

T 
0G ._+-- DISC 

J_--....-­
WELL HEAD 

MbceUalleous 
Thrust At Design: 418 
Thrust At Shutoff: SS8 
Min Water Level(in): 300 

Weight 
Pump: 1678 
Motor: 370 
Total: 2048 

Arcadis 

Stages: 
ImpeJIers: 
Bowl: 
BowlShaft: 

LineShaft Mati:
 
LineShaft Type:
 
Column:
 
Column:
 
Bearing Spacing:
 
Section Length:
 
Head:
 
Flange (Disch.):
 

Inlet: 
Lineshaft Coupling: 
Seal: 
Strainer: 
SubBase: 

Motor Data
 
Model: S12931H
 
Make: Hitachi
 
HP: 10
 
RPM: 1800
 
Type: SUB
 
Efficiency: 80.9
 
Frame: 8"
 

Date: 12-08-2003 

Bronze 
Cut Iron 

416SS 1.69" 

NJA 
N/A 
Steel 

6"·Threaded 
N/A 

10 feet 
Heavy Duty 

6" 150# 

N/A 
N/A 
N/A 
N/A 

03/03/2004 WED 11: 30 [TX/RX NO 9385] IaI 006 



~emprns 1 C;UUC~l)"" 
Layne Holbrook 
I Overall Pump ParametenI.and Model: 
I~city, GP:M: 
~ 11 Pump Length, In.: 
pump Type: 
Pump lC-Factor: 

Bowl Data 

Total Bowl Length. In.:
 
Bowl Shaft Dia, In.:
 

ColumB nata 

Column Diameter, In.:
 
Wall Thickness, In:
 

HorsePower nata 

Bowl lIP At Design. Hp.: 

Head nata 

M1umn Loss, Ft.: 

~therD.ta . ..... 
Hydraulic Thrust. Lb.: 
Thrust at ShutotI: Lb.: 
ShutoffLateral, In.: 

1 Stage 6x11CLC 

llCLC 
600 

905.7 
Submersible 

7.9 

28.25 
1.69 

6 
0.280 

9.1 

2.39 

399.0 
557.8 

0.00 

Pump Operating Speed, RPM:
 
Total Dynamic Head, Ft.:
 
ImpeUer Trim. In.:
 
Head Type:
 
Number of Stages:
 
Pumping Level, In.: 

Bowl Diameter, In.: 
Bowl Shaft Limit, lIP: 
Bowl Shaft Material: 

Column Load, Lb.:
 
Column Elongation, In.:
 

Tluust Load Los~ Hp.:
 
Motor HorsePower, Hp.:
 

Head Loss, Ft.: 
Total Loss, Ft.: 

Thrust at Desi~ Lb.:
 
Design NPS~ Ft.:
 
Actual Head above Grade, Ft.:
 

Efficiency Data (Efficiencies estimated not guaranteed) 
Bowl Efficiency: 
Motor Efficiency: 

Component Weights 

Bowl Weight, Lbs.: 
Head Weight. Lbs.: 
Motor Weight. Lbs.: 

Version: 2.63P 

83.60	 Pump Efficiency: 
80.90	 Overall Efficiency: 

KWHIlOOO gallons: 

285 Column Weight,Lbs.: 
202 Can Weight,Lbs.: 
370 Total Pump Weight,Lbs.: 

1770 
50.5 

7.4 
Heavy Duty 

1 
300.0 

11 
376 

416SS 

22.0 
0.00 

0.00 
10 

0.53 
2.92 

418.0 
7.0 

22.58 

78.77 
63.73 

0.25 

1191 
o 

2048 

Arcadia	 Date: 12-08-2003 

03/03/2004 WED 11: 30 [TI/RX NO 9385] III 007 



ist.n.en Pumpa 
nphil Tenn"'''' 
n. Holbrook 

aC=~gpm 
.,. 50ft 

l~ jfe(
T....pereNre: 80 of 
SG: 1 
VtecoeIly. 1.105 cP 
Vapor preaure: 0,2563 pel e 
Attn pr..ure: 1A.7 psi • 

otor: 10 hp 
Speed: 1800 
FraIM: we-' 
Standard: NEMA 
Endo8Ure: sUB 
SIZing criteria: MBlt P~ on Design Curve 

It 

- o.ta PoInt­ 100 
Ftcwr. eoo us gpm 

Head: 5O.5ft 

Eft 83.8% 

Power. 9.1 bhp 

NPSHr. 7ft 

- o-Ign Curve ­

utoff Heed: 68.2 ft 

~ Shutoff dP: 29.5 pel 

Min Flow: ­ US gpm 
BEP: 83.6% fl!f o N 18 

OM3USgpm P 
NOl Pwr. &.81 bhp S 

o 848 USgpm r 
-MoCurve-

Mex Pwr: 12.4 bhp 

G 901 USgpm 

Christllneen PIJlI'Ip8 

CataJog: Ch SubmerWIe 60HZ v.,. 2.03 

Pump: 11CLC (1 &taget) 
Type: Submendble 
Synch speed: 1800 rpm 
Speed: 1770 rpm 
[M: 7.4375 in 
Curve no.: E3142-2 

Pump Not.. for Standerd Siz_: 
Suction 5ize-8" Diacharge 5iz..-6"',8" 

Ver1ical Turbine: 
Bowl a1ze: 11 in 
Max Iaterel: 0.75 in 
Thru. K f8et0r: 7.91b1ft 

Pump Um'" for S1Ilnderd Con.mJction: 
Preuaure: 380 ~ g 
Sphere aile: 0.88 in 

1_••• " _. _e. 

8.03" 
~ ... 

20 ... 

. . .: ,;;.;;.. .-...­~.. 

8 ... _._-- ._-- . .-... ,.. - - - -- _. -... ,._..... ­H 

o .... 10 

'..... '" ._. -.-.e:.. 

.. ' _.­ - 5 

USgpm 400 BOO 1000 

Performance Eveluetion: 

• 

Flow 
US gpm 

720 
600 
480 
360 
2.0 

Speed Heed Pump Power NPSHr 
rpm ft %eff bhp ft 

1nO 4".6 83.5 9.68 7.82 
1nO 50.5 83.45 9.1 7 
1nO 55 80.8 8.24 7 
1nO 58.5 72.2 7.35 7 
Flow RlIt8 18 Out of Ringe 10r this pump 

Motor 

"eft 
Motor 

kW 
Hralyr Coet 

h.Wh 

r 'rbine Pump SeIe<:tion vers 7.18 

'-' 
Arcadlt 

03/03/2004 WED 11:30 [TX/RX NO 9385] ~009 
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Mcmpru:s .1 ~uuc;;.,_ 

Layne Holbrook 

CL r..'tf../.J(;/'L No. '-I 
AD 

t 

TPL 

Hydra.dic nata 
Flow (gpm): 
Pump Head (ft): 
IDH(ft); 
Speed (rpm): 
Fluid: 
Temperature (F): 
Viscosity: 
Spec.Grav: 

_crsion: 2.6:3P 

"-" 

DH 

1

0G 

1 

COL
 

0R BL 

!--05D 

600 
73.1 

101.0 
1770 

Water 
60 

1.]05 
] 

(EO SP ON "H" Be 

,.----0:::-.--..

1 
0G

J .............
 
WELL HEAD 

MIJceD.Deaul 
Thrust At Design: 836 
Thrust At Shutoff: H20 
Min Water Level(m): 300 

Weight 
Pump: 1775 
Motor: 443 
Total: 2218 

Arcadis 

2 Staae 6xllCLC 

AD: 1.63 
AG: 

BL: 38.13 
CAN: N/A 
CD: 
CL: N/A 
COL: 70.0' 
DD: 10.88 

DH: 16.50 
G: 23.50 
H: 21.25 
HH: 
J: 1.2S 
R: 11.50 
ML: 44.09 
SL: 
TPL: 76.9' 
UG: N/A 
V: 
W; 
X: 
SD: 15.00 
Y: 
z: 

HJ" DIA FOUR PLCS 

Pump Data 

Size: 
St.\gcs: 
impeDers: 
Bowl: 
BowlShaft: 

LineSbaft Matt:
 
LineSbaft Type:
 
Column:
 
Colunm:
 
Bearing Spacms:
 
Section Length:
 
Head:
 
Flange (Disch.):
 

Inlet: 
Lineshaft CoupJins: 
Seal: N/A 
Strainer: N/A 
SubBase: N/A 

Motor Data
 
Model: S15931H
 
Make: Hitachi
 
HP: 25
 
RPM: ]800
 
Type: SUB
 
Efficiency: 82.1
 
Frame: 8"
 

Date: 12-08-2003 

llCLC 

Bronze 
Cast Iron 

416S81.69" 

N/A 
N/A 
S'teel 

6" Threaded 
NJA 

10 feet 
Heavy Duty 

6" 150# 

NlA 

03/03/2004 WED 11: 30 [TIIRX NO 9385] ~ 002 
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riBtens.n Pumpe 
,mphle Tennessee 
f"8 Holbrook 

.rch Criteria: 

" 

. 600 US gpm 
: 100 ft 

tllter 
.~oArsture: 80"F 
SG: 1 
V~ 1.105eP . 
Vapor pr...ure: 0.2563,.. II 
Atm preuure: 14.7 pale 

totor. 20 hp 
Speed: 1800 
Frame: -S-' 
Standard: NEMA 
EncloaUr.: SUB 
Stzing attene: MtIX Power on Design Curve 

ft 

200 

o N 
P 
S 
H 
r 

AO • 

80 

8.1~ 

-0..Point­

Row; 600 US gprn 

Heed: 101 ft 

- Deelgn Curva ­

utotf Head: 137 ft 

Shutoff dP: 59.3 ,. 

~ II Row: ­ US gpm 

aEP: a.4.1 % ." 
o 643U5 gpm 

NOL Pwr. 19.6 bhp 
oU6USgpm 

- MIIX Curve ­

MID( Pwr. 24.9 bhp 
0901 USgpm 

USgpm 200 eoo 800 1000 

Performance Evalulltion: 

Flow Speed Head Pump Power NPSHr Motor Motor Hralyr Coat 

USgpm rpm It %err bhp It %elf kW /kWh 

720 1770 89.7 84 19.3 7.82 

600 1770 101 84.1 18.2 7 
480 1770 111 81.1 18.5 7 

360 ,no 118 72.6 1~.7 7 

2~O Flow Rate II Out of Range for thie pump 

"'rblne Pump Selection veI'l7.1. 

'-" 

Arcadia 

03/03/2004 WED 11:30 lTX/RX NO 9385) ~003 

Chrl8tenaen Pumps 

Catalog: Ch SUbmersible 60HZ V8R 203 

pump: 11CLC (2 stages) 
Type: SUbm8f8lble 
Synch speed; 1800 rpm 
Speed: 1nO rpm 
Dia: 7 ..4375 in 
Curve no.: E31A2-2 

Pump NotM for Standard Siz..: 
Suction 52.8" Dilcharge Siz~,8" 

Vertical Turbine: 
Bowl size: 11 in 
Max IlItera\: 0.75 in 
Thrust K factor. 7.9 IbIn. 

Pump Umlla for Stllndard CoMtructlon: 
Pr...ure: 380 pel g 
Sphere ee: 0.88 In 

100 - ~-;"""-=--:"'-=--:-_----J~_7.~375"Elf: U.1" 
Power: 18.2 bhp 120 -~·---~~-4~~ 

NPSHr. 7 ft 
e.G3" 

"; - ..16 

'.- '- ._.. - ..- .. -- .... - -- ...... _...- -' --~. 

e . ~- '--" -...- ...-­

.. . " -.~,. 

o 20'
I 
I 
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\4.trophis Tennessee 
Holbrook 

Overall Pump Paramete" 

eandMOdel: 
city, GPM: 

_ .~ Pump Length, In.: 
Pump Type: 
Pump K-Faetor: 

BowlD.ta 

Total Bowl Length, In.:
 
Bowl shaft Dia, In.:
 

ColUIPB Data
 

Column Diameter, In.:
 
Wall Thickness, In:
 

HorsePower Data
 

Bowl liP At Design. Hp.: 

Head Data 

fIIlumn Lo••, Ft.: 

~ )ther Data 

Hydraulic'ThruSt. Lb.: 
TbJUst at Shutoff. Lb.: 
SbutoffLateral. In.: 

Efficiency Data (Efficiencies estimated not guaranteed) 
Bowl Efficiency: 
Motor Efficiency: 

Componeat Weights 

Bowl Weight, Lbs.; 
Head Weight, Lbs.: 
Motor Weight. Lbs.: 

Venion: 2.63P 

2 Stage 6xllCLC 

llCLC 
600 

922.2 
Submersible 

7.9 

38.13 
1.69 

6 
0.280 

18.2 

2.39 

797.9 
1120.3 

0.00 

Pump Operating Speed, RPM:
 
Tout Dynamic Head, Ft.:
 
ImpeDer Trim, In.:
 
Head Type:
 
Number of Stages:
 
Pumpins Level. In.:
 

Bowl Diameter, In.:
 
Bowl Shaft Limit, HP:
 
Bowl Shaft Material:
 

Column Load, Lb.:
 
Column Elongation. In.:
 

Thrust Load Los~ Hp.:
 
Motor HorsePower. Hp.:
 

Head Loss, Ft.:
 
Total Loss, Ft.:
 

Throst at Design, Lb.:
 
Design NPSH. Ft.:
 
ActUal Head above Grade. Ft.:
 

84.10 
82.10 

Pump Efficiency: 
Overall Efficiency:
KWH/lOOO gallons: 

382 
202 
443 

Column Weight,Lbs.: 
Can Weight,Lbs.: 
Total Pump Weight,Lbs.: 

Arcadis Date: 

03/03/2004 WED 11;30 {TX/RX 

1770 
101.0 

7.4 
Heavy Duty
 

2
 
300.0 

11 
376 

41655 

44.0 
0.00 

0.00 
25 

0.53 
2.92 

835.9 
7.0 

73.08 

81.67 
67.05 

0,47 

1191 
o 

2218 

12"()8-2003 

NO 93851 ~004 



Memphis Tennessee 
Layne Holbrook 2 Stage 6x11CLC 

~DmONAL PUMP COMPONENTS
 

r ~ollowing is a list ofthe additional components you ordered.
 
:l.~Jt factory for any other components or services. .
 

Component 

Motor Adapter 
Shroud 

03/03/2004 WED 11:30 lTX/RX NO 9385] ~005 
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Clearwell No.1 Discharge Control Valve 
(FCV-211 ) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management &. Cansl,ucllon 

~:~m;~;~::g:~~h.1£JlilU.. _ 
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~CM.L EQUIPPED 

BECK ELECTRONIC 

CONTROL DRIVES 

INSTRUCTION MANUAL
 



• 
INTRODUCTION TO THE MANUAL 

This manual contains the information needed The Group 11 drive is a powerful control pack­
to install, operate and maintain Beck Model Group age designed to provide precise position control of
 
11 Electronic Control Drives equipped with the Lo­ dampers, valves, fluid couplings and other devices
 
cal interface version of the Digital Control Module requiring up to 1,800 Ib-ft of drive torque.
 
(DCM-L), manufactured by Harold Beck & Sons,
 
Inc. of Newtown, Pennsylvania.
 

NOTICE: This manual contains infonnation 
that will make installation simple, efficient 
and trOUble-free. Please read and understand 
the appropriate sections in this manual before 
attempting to install or operate your drive. 

The Beck Group 11 fills an industry need for 
a reliable electronic control drive. Exceptionally 
stable and trouble-free, these rotary drives are in 
use throughout the wor1d in valve and damper ap­
plications. 

•
 

Group 22 digital control drives ". 
are designed for accurate, reliable, 
digital control in high torque appli­
cations. The drive is ideal for use 
in large boiler applications, such as 
lO/FO fan dampers. •
 

Group 14 linear drives ... 
are ideally suited for 
globe valves from 1" to 8" 
diameter. Beck's unique 
"Tight-Seater 11l " coupling 
provides positive seating 
of valves. 

2
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STORAGE INFORMATION UNPACKING 
The drive should be stored in its shipping carton Beck drives are packed in standardized card­

in a clean, dry area. board shipping containers. Drives mounted on 
lfit is necessary to store the drive outdoors for valves are strapped to a skid and crated. After 

a long period of time, it should be removed from unpacking, the wooden platform may be used to 
its shipping carton and stored above ground. A transport the drive to the installation site. 
waterproof cover should be securely fastened 
over it. Do not stack drives on top of one another. 
Stored drives should be periodically checked to 
make sure no condensation has formed in the 
control compartments. Damage due to moisture 
while in storage is not covered by warranty. 
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PRODUCT DESCRIPTION _
 

Beck control drives are engineered for precise, 
reliable operation of dampers, quarter-tum valves 
and fluid drives. The cool, stable operation of 
Beck's control motors coupled with the powerful 
gear train provide the tight, responsive control re­
quired by modem control loops to optimize output 
while keeping operating costs low. 

The unique all spur gear construction used in 
the Beck control drive is designed for long term 
durability. Gear modules and motors can be 
interchanged in the field to alter the torque and 
timing as needed if the application requirements 
change. Mechanical stops in the gear train prevent 
overtravel. 

An easy to turn, spoke-free Handwheel is 
incorporated into the design to allow manual op­
eration during installation or power outages. The 
Handwheel can be used to move dampers and 
valves to any position smoothly and easily under 
full load conditions. 

Dampers and valves may also be operated 
at their individual locations with built-in e'lectric 
Handswitches. 

• 
DIGITAl CONTROL MODULE 

(DCM-L) 

The heavy-duty crank arm (if applicable) 
of these control drives can be field-adjusted to 
travel anywhere in the 3600 range. The forged 
rod end fitting may be field-adjusted to any point 
in the cast slot of the crank arm. Special linkage 
arrangements allow total application versatility for 
connection directly on or remote from the driven 
load. 

Beck's DCM-L provides precise drive control 
from either conventional analog orcomputer-based 
control systems. A serial interface is available to 
allow for drive configuration changes, drive infor­
mation reporting and to assist in troubleshooting. 

Beck's CPS-2 Contactless Position Sen­
sor provides accurate position measurement in 
demanding environmental conditions, with no 
contacting or wiping surfaces to wear or intermit­
tently lose contact. The CP5-2 provides infinite 
resolution with linearity error of less than ±1% of 
span over full control drive travel. 

Beckelectronic control drives are designed with 
individual weatherproof endosures to protect the 
main components. The cutaway illustration below 
is intended to provide the user with a basic orien­
tation to the product. 

WIRING TERMiNAl BLOCK 

POSITION SENSING 

DEVICE 

4 



• TYPICAL APPLICATIONS 
Beck control drives are ideally suited for use on 

ball. plug and butterfly valves, as well as dampers 
and fluid drives. When equipped with a sheave 
and multi-tum option (consult your Beck Sales En­
gineer for details), the drive can be used to raise 
and lower a weight-balanced damper. 

DCM-L equipped Beck drives are designed for 
precise position control in modulating applications. 
The drive is best utilized when its full travel is 
employed to achieve its greatest sensitivity and 
resolution, although the driven device may operate 
through a considerably smaller range. Beck drives 
can be configured with special linkage to deliver 
greater torque where needed; so that drive size 
and resultant cost can be minimized. 

Valves can be furnished by Beck as unitized 
assemblies with control drives mounted and tested 
in the factory. Depending on the valve and appli­
cation, valves can be mounted directly or using a 
bracket and linkage. Also, drives may be installed 
in the field with mounting hardware furnished by 
Beck or the customer. Drives for dampers are gen­
erally installed at the site on a mounting platform 
separate from the damper. 

BECK LINKAGE KITS 
Beck hex and pipe linkage kits are available 

for completing the mechanical connection from the 
drive crank arm to the load. Through the use of a 
standardized selection, the linkage can be ordered 
even if the exact length is not determined until the 
drive and driven device are installed. 

All Beck foot-mounted drives are furnished with 
a crank arm and rod end (see pages 8-10 and 15 
for dimensions). All rod ends furnished by Beck 
incorporate bearings to accommodate some lateral 
misalignment. Once the connection is made, link­
age kits can be adjusted ±1 1/2" without removal 
of the crank arm or load lever, making final me­
chanical calibration simple. 

5 



PRODUCT DESCRIPTION _
 

GENERAL SPECIFICATIONS-ALL MODELS 

Input Power 120 V ac single-phase 50 or 60 Hz Allowable Tolerance +10% 
240 V ac single-phase 50 or 60 Hz -15% 

Max. Current and Power 

Model 120 V ac 240 Vac 

11-159, -169 .40 A 48W .20A 48W 
11-209, -269 .65A l8W .33A l8W 
11-309, -369 .65A l8W .33 A l8W 
11-409, -469 3.10A 400W 1.55A 400W 

Operating Conditions 

Communication Interface 

Input Signal Options, with 
Digital Control Module 
(DCM-L) 

• 
Adjustability for Split Range 

Operation 

Deadband 

Minimum Step 

Square Function 

Position Feedback Signal 
for Remote Indication 
(Optional) 

Output Stability 

Unearity 

Hysteresis 

Isolation 

Action on Loss of Power 

Action on Loss of Input 
Signal (Power On) 

-40· to 85·C (-40· to 185·F)
 
oto 99% relative humidity
 

Local pushbutton/LED panel and RS-232 Serial commands. 

4-20mA
 
1-5 Vdc
 

0%: 0.1 V to 4 V dc
 
100%: 0% + 1 V min. to 5 V max.
 

0.6% of span.
 
(Contact the factory if a different value is desired).
 

0.1 % typical. 

Drive output shaft moves proportionally to the square of the input 
signal. This function is factory set if specified at the time of order. 

4-20mA 

0.25% of span from 102 to 132 V ac 
±0.03% of spanl"C for 0 to 50·C, ±O.05% of spanrc for -40° to 85°C 

±1% of span, max. independent error 

0.25% of span at any point 

Max. leakage of 10 IJA at 60 V rrns, 60 Hz from output to ground 

Stays in place 

Drives to any preset position-factory set according to customer 
specifications. 
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GENERAL SPECIFICATIONS-ALL MODELS (cont'd) 

Stall Protection 

Alann Annunciation 

Over-travel Limit Switches 

Auxiliary Switches 

Handswitch 

Handwheel 

Motor 

• Gear Train 

Mechanical Stops 

Enclosure 

If the motor tries to run in one direction for more than 300 seconds, the
 
OCM will shut off power to the motor and an error light will activate in­

dicating a stall. Time to stall indication can be factory configured down
 
to 30 seconds according to specifications at time of order.
 

120 V, 1A max. available at tenninal E (not available on drives config­

ured for 240V operation).
 

Two SPOT (CW and CCW) provide over-travel protection.
 

Up to four 6 A, 120 V ac switches available.
 
Switches are labeled S1 to S4 and are cam-operated, field-adjustable.
 
S1 and S4 are set to operate just before reaching the CCW travel limit
 
S2 and S3 are set to operate just before reaching the CW travel limit.
 

Permits local electrical operation, independent of controller signal.
 
Standard on all units.
 

Provides manual operation without electrical power.
 

120 V ac, single-phase. no-burnout, non-eoasting motor has instant
 
magnetic braking. Requires no contacts or moving parts.
 

High-efficiency, precision-cut, heat-treated alloy steel and ductile iron
 
spur gears. Interchangeable gear modules pennit field change of
 
timing.
 

Prevent overtravel during automatic or manual operation.
 

Precision-machined aluminum alloy castings, painted with
 
corrosion-resistant polyurethane paint, provide a rugged, dust-tight,
 
weatherproof enclosure.
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PRODUCT DESCRIPTION _
 

MODEL 11-159 SPECIFICATIONS 
(All Dimensions in Inches) 

COVER, DIGITAL
 
CONTROL MODULE
 

(AlLOW 4" FOR -;
 
REMOVAl) /
 1" N.P.TCOVER. 

/,
i 
i 

i 
i 

"4112 

_111I2MAX. 

TERMiNAl BLOCK 
EXTERNAL WIRING 

---~ 

"---'-----,~-L 

POIlllER' 
CONNECTION "\. 4 1/4 112" N,P,T. 

, -2 3116 _ CONDUIT, 

HANDSWITCH 

/ CONDUrr. 

\.,,-+-+-..-.. ,/ SIGNAL 
.-- ..-/CONNECTION 

COVER, POSITION 
SENSING DEVICES 

131/2 
11 1/16 

,. 

(AllOW 6' FOR REMOVAL) 

Crank Arm 

HANDWHEEL 

13132DIA. 
(4) HOLES 

j
,--_'+ 

39116 
+ 

6 

WASHERS (2)J.----R---­
WEDGE 

ROD END BOLT 

"------"oJ 

'\.' 
", 

__--.--J 
..........---...
 

--·---·---·-«--.f--»II-+-----.A 

--.......................
L 
ROD END 
LOCKNUT 

ROD ENDADJUSTABlE RADIUS "R" 1 1/2" TO 5 1/8" 

Model 11-159 Linkage Part Numbers & 
Model Information 

Recommended Bolt Torques 

Torque 
Size (in.) (Ib-ft) 

Crank Arm Bolt 1/2-13 75 
Rod End Bolt 1/2-13 35 
Rod End Lock Nut 1/2-13 55 
Cover Bolts 5/16-18 10 
Motor/Gear Module Bolts 1/4-20 6 
Body Bolts 318-16 20 

Crank Arm Assembly 10-3491-05 
Crank Arm 10-3491-02 
Crank Arm Bolt 30-0306-56 
washers (2) 30-0313-03 
Wedge 11-8060-02 
Rod End Bolt 30-0306-56 
Rod End Lock Nut 30-0309-11 
Rod End 12-2840-02 

Dim. -L" (Length) 2.125" 
Dim. G I (Thread) 112-20 X 1-1/8" 

Output Shaft Dia. 3/4" 
Approx. Weight 601bs. 
Max. Overhung Load 7501bs.'-" NOTE: All dimensionS subject to change. 

8 



.f 
i 
i 
i 
/ 

\ 

TERMINAL BLOCK 
EXTERNAL WIRING 

HANDswrrCH ~" 

COVER. POSITION 
SENSING DEViCES 

• MODEL 11-169 SPECIFICATIONS 
(All Dimensions in Inches) 

COVER, DIGITAl 
CONTROL MODULE 

(ALLOW 4" FOR 7 
REMOVAL) ;' 

COVER, I 

(ALlOW 6° FOR REMOVAL) \. 

MOUNTING HOLES\J 
3/8-16 UNG-2B X 518 DEEP 

(4) HOLES EQUAllY SPACED 
ONA5.000DIA. B.C. 

131/4 

HANDWHEEL,

• 415/16\. r 
t 

... 

8114 MAX.
 
(ALLOW 4°
 

FOR REMOVAL) 010 
i 

--...-­
37/8 

f----+-.---.-.. 
i 

o i 

BASIC CONTROL DRIVE 

Model Information 

Approx. Weight 551bs. 
Max. Overhung Load 7501bs. 

NOTE: All dimensions subject to change. 

o 

GEARMODlJI..E/ 
,- MOTOR ASSEMBLY 

7 112 
112- N.P.T 
CONDUIT, 

SIGNAl --\ 
CONNECTION \ 

\ , 

; 

/
; 

! 

l' N.PT / 
CONDUIT, i 

POWER­
CONNECTION 

1
 

47/16 MIN.
 

, 

TYPICAL VALVE MOUNTING 

Recommended Bolt Torques 

Size Torque 
(in.) (Ib-ft) 

Cover Bolts 5/16-18 10 
Motor / Gear Module Bolts 1/4-20 6 
Body Bolts 3/8-16 20 
Control End Cover Bolts 5/16-18 10 
Coupling Bolts 5/8-18 125 
Mounting Bracket Screws 3/8-16 237 

(Flat Head) 

"May vary per applicatIon. Refer to valve mounting 
specification sheet shipped with your drive. 
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• 
PRODUCr DESCRIPTION _ 

MODEL 11-209 & 11-309 SPECIFICATIONS 
(All Dimensions in Inches) 

COVER. 
TERMINAL BLOCK '
 
EXTERNAL WlR1NG \
 

5 11/16 COVER. 
OIGITAL 
CONTROL r HANDSWITCH
MODULE 

,/ 
COVER. .' 
POSITION 
SENSING '1 

BEl~~ / GEARMOOULE 

DEVICES \ / ASSEMBLY 

• :+----::::.+-~ 
o 

18 
15112 

5518 

!
 

12 1/8 MAX. --+--­
(ALLOW S- FOR REMOVAL) 

CRANK PIN BOLT ~ 

Crank Arm 

"'-ROD END 
ADJUSTABLE RADIUS "R' 

3 1f'Z" TO 8' 

Recommended Bolt Torques 

Size 
(in.) 

Torque (Ib-ft) 

11-209 11-309 

Crank Arm Bolt 5/8-18 240 240 
Crank Pin BollI Stud 3/4-16 300 300 
Crank Pin Bolt 3/4-16 300 300 
Rod End Lock Nut: 

(11-200) 1/2-20 35 -
(11-300) 5/8-18 --­ 65 

Body Bolts 3/8-16 20 20 
Body Bolts 112-13 50 50 
Cover Bolts 5/16-18 10 10 
Motor Bolts 1/4-20 6 6 
Gear Module Bolts 5/16-18 10 10 

CRANK ARM BOLT (2) 

Model 11-209/-309 Linkage Part Numbers & 
Model Information 

Crank Arm Assembly 
Crank Arm 
Crank Arm Bolt (2) 
Clamp Plate 
Crank Pin 1Stud 
Crank Pin Bolt 
Nut Plate 
Rod End Lock Nut 
Rod End 

Dim. -L" (Length)
 
Dim. "r (Thread)
 

Output Shaft Dia. 
Approx. weight 
Max. Overtlung Load 

11-209 

14-7330-26 
14-8008-02 
30-0308-75 
14-9883-01 
14-9920-06 
30-o308~1 

14-9883-02 
30-0309-19 
12-2840-02 

2118" 
1/2-20 X 1 3/16" 5/8-18 X 1 1/2" 

1 1/2" 1 3/4" 
1251bs. 1251bs. 

3,OOOlbs. 4,5001bs. 

112' N.P.T 
CONDUIT, 

SIGNAL 

. 

HANDWHER 

61/2 -7/8 

ALLOW 3" FOR 
REMOVAL 

,-NUT PlATE 

,, 
. 
~ 

/ 

CLAMP PLATE 

'- CRANK PIN 1STUD 

'- ROD END LOCK NUT " 
11-309 

14-8010-34 
14-8008-01 
30-0308-75 
14-9883-01 
14-9920-07 
30-0308-61 
14-9883-02 
30-0309-23 
12-2840-03 

2 112" 

10 NOTE: AD dimensions subject 10 change. 

CONNECTION

..__- NAMEPlATE 

rMOTOR 
I 

!
Hh~"'" ~ 

314 
I 

1-'-:":":::"'1--111/4 MAX. 

1· N.P. T. r6 7132
CONDUIT. 

POWER 
CONNECTION 

,---+--_.~-=t==j:~ 



MODEL 11-269 SPECIFICATIONS 
(All Dimensions in Inches) 

Size Torque 
(in.) (Ib..ft) 

Cover Bolts 5/16-18 10 
Gear Module Bolts 5/16-18 10 
Motor Bolts 1/4-20 6 
Body Bolts 318-16 20 
Body Bolts 112-13 50 
Control End Cover Bolts 5/16-18 10 
Coupling Bolts 5/8-18 125· 
Mounting Bracket Screws 318·16 23· 

(Flat Head) 

Approx. Weight 1151bs. 
Max. Overhung Load 3,OOOlbs. 

COVER, 
TERMINAL BLOCK \ 
EXTERNAL WIRING 

\ 
511/16

COVER. \,
DIGITAL \

'.
 

MODULE ~
 
CONTROL \ 

I 
t i 

C()Vf:R. j 

POSITION BEf:K 
SENSING i 
DEVICES 

\
:. 

i 

••._°'7._.°_ 

17 7/8 

r HANDSWITCH 
,-' 

123/4 

4 . 
II "".:::::::::::::=:!I.J!....'..

fI.... 
: I 

I 
I 

12118 MAX. \ 
(AllOW 6" FOR REMOVAL) : 

I 
I 
I MOUNTING HOLES
L 3~16 UNC-2BX 314 DEEP 

(4) HOLES EQUALLY SPACED 
DNA 5.000 CIA. B.C. 

47/16 

a" MAX. 
(ALLOW 3" FOR 

REMOVAL) /c==::::~=1 

-r----+---r--.-.-.-.-. 

o / 
7 318 + ' '. {GEAR MODULEj -'--.,-,----------1rH: ASSEMBLY 

---:1~r:..:8:....--------::;j1. ,!-1.956~.~~ CIA. 
1.500 ~:g~ CIA. .j I-­

BASIC CONTROL DRIVE 

Model Information 

112" N.P.T. 
CONDUIT.
 

SIGNAl .\
 
CONNECTION \
 

425132 
, 
1 

221/32 

I 

'" N.P.T. /

CONDUIT,./
 

POlMOR
 
CONNECTION
 

-f 
47/16 MIN. 

j~-_I~~ 

TYPICAL VALVE MOUNTING 

Recommended Bolt Torques 

NOTE: NI dimensions sUbject to change. °May vary per applICation. Refer to valve mounting 
specifICation sheet shipped with your drive. 

11 



221132 

.. 25132 

CONDUIT. 
SIGNAl 

PRODUCT, DESCRIPTION _
 

MODEL 11-369 'SPECIFICATIONS 
(All Dimensions in Inches) 

177/8 

/~ HANDSWITCH 

511/16 

i 
i 

BEf:K 
i 
! 

\ 
\ 

\, 
" 

.. 
\ 
\ 

\ 

" 

• 

. 0 

1-+' - . 
1l~==U '" .1'­ '. 1

I I 

COVER, 
DIGITAL 
CONTROL \ 
MODULE \ 

I, 

I 
I 

12 1/8 MAX. I 12 3/4 

COVER. 
TERMINAl. BLOCK 
EXTERNAl VV1RING 

COVER, 
POSITION 
SENSING -. 
DEVICES \

\ 

(ALLOW 6· FOR REMOVAL) ; 
I
 
I
 
I MOUNTING HOLES 
L 112-13 UNC-2B X 314 DEEP 

(4) HOLES EQUALLY SPACED 
ONA5000 DIA B.C. 

a" MAX.
 
(ALLOW 3· FOR
 
REMOVAL)/c-=;;:=~=1 

.....------+-----1-.-.-.-.-.-. 

.. 7/16 

7318 ~ ,

j 21/8 

f 

l 
fGEAR MODULE 

ASSEMBLY 

1.956~~:DIA 

. 

BASIC CONTROL DRIVE 

Model Information 

Approx. Weight 1151bs. 
4,5001bs.Max. Overhung load 

112" N.P.T. 

CONNECTION 

I 
1"N.P.T. / 

CONDUIT, .J 
POWER 

CONNECTION 

o 

o 0 

[0]o 
-::rSION 
DEPENDENT 

ON VALVE SIZE 

DIMENSION 
DEPENDENT 

'-==---=~~ 

ON VALVE SIZE
 

TYPICAL VALVE MOUNTING
 

Recommended Bolt Torques
 

Size Torque 
(in.) (Ib-ft) 

Cover Bolls 5/16-18 10 
Gear Module Bolts 5/16-18 10 
Molar Bolts 1/4-20 6 
Body Bolts 318-16 20 
Body Bolts 1/2·13 50 
Control End Cover Bolts 5/16-18 10 
Coupling Bolts 5/8-18 125­
Mounting Bracket Bolts 112-13 50­

--May vafY pet' application. Refer 10 valve mounting 
NOTE: All dimensionS subject 10 change. specification sheet shipped with your drive. 
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MODEL 11-409 SPECIFICATIONS 
(All Dimensions in Inches) 

COVER. l' N.P.T 1(2" H.P.T. 
TERMINAl BLOCK _ CONDUIT. CONDUIT, 
EXTERNAL WIRING \ POVVER'" i SIGNAL 

" 

\ , CONNECTION / CONNECTION 
COVER. \ !
DIGITAL " .....r"'--r-~ r HANDSWITCH /NAMEPLATE
CONTROL \ i 

J 
J /MODULE \ 

JJIII....."'r-/ GEAR MODULE • • / "MOTOR 
COVER. , / ASSEMBLY ,l
 
POSITION
 .. /

i
 

DEVICES \
 
SENSING . 

21 1/4 R T i 
\. "--I,.....-_-{/ 

~ 18 13/16 

! 
/'8' 61/4 

13116 DIA. "7m_~l~(4) HOlES 
77/8-75/8 .. I 

• 
13518 MAX. • • 141/4-..l 

Crank Arm 

151/4 
CRANK ARM BOLT (4) WASHER (2)

-----R-----t 
/-;7" /\

, / NUTP~TE i i 
tI'F-----;;o-''----, ..... I; " , 

CRANK PIN BOLT (2) .-­
,/ 

ROD END CRANK PIN ,/ ' ...., ROD END 
ADJUSTABLE RADIUS "R' 6' TO 12' LOCKNUT 

Model 11-409 Linkage Part Numbers & 
Model Information 

AllOW 4' FOR REMOVAl 

AllOW 6' FOR REMOVAl 

Crank Arm Assembly 
Recommended Bolt Torques Crank Arm 

Crank Arm Bolt (4) 
Washer (2) 
Crank Pin 
Crank Pin Nut Plate 
Crank Pin Bolt (2) 
Rod End Lock Nut 
Rod End 

Dim. "L" (Length) 
Dim. "r (Thread) 

Output Shaft Dia. 
Approx. Weight 
Max. Overhung Load 

Torque 
Size (in.• (Ib·ft) 

5/8-18Crank Arm Bolts 170 
,314-16 300Crank Pin Bolt 

314-16 120Rod End Lock Nut 
20318-16Body Bolts 

112-13 50Body Bolts 
5/16-18 10Cover Bolts 
3/8-16 16Motor Bolts 
5/16-18 10Gear Module Bolts 

NOTE; All dimensions subjed to change. 

14-8018-02
 
14-8018-01
 
30-0308-07
 
30-0313-27
 
14-9882-01
 
20-2641-01
 
30-0308-03
 
30-0309-24
 
12-2840-04
 

2 7/8"
 
3/4-16 X 1 3/4"
 

23/4"
 
2701bs.
 

9,OOOlbs.
 

13 



PRODUCT. DESCRIPTION
 

COVER.
 
TERMINAL BLOCK "'\
 
EXTERNAL WIRING \
 

• 

211/4 

/ 141f4 

BECK 

13518 MAX. 

\ 
\ 

"' \.0""---.... 
COVER. 
DIGITAl ~ 

CONTROL 
MODULE ~ 

COVER, 
POSITION 

~~~~~ \ Ul.-------1-==--"l
\ 
~ 

(ALLOW 6' FOR REMOVAL) 

• 

_ 

MODEL 11-469 'SPECIFICATIONS 
(All Dimensions in Inches) 

129n6 
NAMEPLATE -\ 

112· H.P.T. 
CONDUIT. 

SIGNAL 
CONNECTION 

t 
4314 

~ + 

! 
219/32 ! 

l·N.P.T. / 
CONOUIT.j 

POV't£R 

\ 

CONNECTION 

I 

\!
I

MOUNTING HOLES 
1:1"	 518-11 UNC-2B X 1.63 DEEP 

14) HOLES EQUAlLY SPACED 

~II I~I 
.::l- _.__. 

ON A 9.750 DIA. B.C. 

HANDVllHEEL ..... 
\ 

" ... 

b
513116 r 

133/8 MAX.
 
(AlLOW 4- FOR
 

REMOVAl)
 

'-'-'-'-'- '-'-'--' 

C 

I 
... 
ll~~ ~II

I"i 
i 
i 
i 3-,-, ­'-1'-- ­• I 

3314 i U rOi 
7 3/4 J \ 

\ 

GEAR\ 
MOOULE~ 

I l1J
I-

ASSEMBLY 
2.750 ~~OlA ...... 

BASIC CONTROL DRIVE 

Model Information 

p c 

.-._.__.- _. .- -.- -_.­'-'--'-' 

I 
~ rb 

ON 
DEPENDENT[O]~I

ON VALVE SIZE 

-l 
Q=J ~"J 

DIMENSION
 
DEPENDENT
 

.-ON VAlVE SIZE­

TYPICAL VALVE MOUNTING 

Recommended Bolt Torques 

Size Torque 
{in.} (Ib·ft} 

Cover Bolts 5/16-18 10 
Gear Module Bolts 5/16-18 10 
Motor Bolts 3/8-16 20 
Body Bolts 3/8-16 20 
Body Bolts 1/2-13 50 
Control End Cover Bolts 5116-16 10 
Coupling Bolts 5/8-11 220­
Mounting Bracket Screws 5/8-11 150­

Approx. Weight 2161bs. 
Max. Overhung Load 9,OOOlbs. 

NOTE: All dimensions subject to change. 
··May vary per applicalion. Refer 10 valve mounting 

specifICation sheet shipped with your drive.
14 



TABLE 1:
 
SUMMARY OF POPULAR1 CONTROL OPTION 9,
 
DCM-L BOARD OPTIONS AND PART NUMBERS
 

DCM-l 
Part Number 

Demand 
Input 

Signal 
Range2 

Contactless 
Position 
Sensor 

Part Number 

External 
Position 

Feedback 
Signal 

Torque 
Sensing 

Auxiliary 
Switch 

Options 

22-5009-35 4-20mA Yes No None 

2 

4 

22-5009-39 4-20mA Yes Yes 

22-5009-45 1-5V de 
20-3400-09 

Yes No 
22-5009-49 1-5 V de Yes Yes 

, Other options are available - consun with a Beck Sales Engineer for details. 

:lBoards of either input signal range are convertible from one range to the other by adding or 
removing a 250 ohm input resistor. 

•'-" 
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•
 
INSTALLATION
 

SAFETY PRECAUTIONS 
WARNING 

Installation and service instructions are for use 
by qualified personnel only. To avoid injury and 
electric shock, do not perform any servicing 
other than that contained in this manual. 

INSTALLATION-MECHANICAL 
Beck drives may be installed in any convenient 

orientation, because the gearing does not require 
an oil bath. Refer to the outline dimension draw­
ings on pages 8-14 for physical dimensions and 
required clearances. 

Installing a Drive with Linkage 
When installing a Beck drive in a location re­

mote from the damper or valve, be sure it is firmly 
bolted to a flat mounting surface that will not yield 
to the stresses created from operating the device. 
A rigid, vibration-free surface will generally prolong 
the life of the drive's components. 

The output shaft of the drive should be paral­
lel to the damper or valve shaft, and the linkage 
should be in a plane perpendicular to that of the 
two shafts. Small misalignments can be tolerated 
if a rod end fitting is used on the driven leversimilar 
to that on the Beck crank arm. The drive's crank 
arm can be positioned at any angle on the shaft. 

Beck drives can be furnished with valves 
mounted as unitized assemblies ready for pipe­
line installation. Beck linkage kits are available 
for convenient field installation (see page 5). 

Installing a Direct-coupled Drive 
CAUTION 

Whenever a control drive is being mounted on 
a valve, it is good practice to remove the valve 
from service and observe these precautions: 
• Know what fluid is in the line. 
• Wear proper protective equipment. 
• Disconnect electrical power. 
• Depressurize the pipeline. 
• Refer to the valve maintenance manual for 

specific instructions. 

Consult the Beck Valve Mounting Specification 
sheet shipped with the drive for instructions. 

Installing a Unitized Valve/Drive 
Assembly on a Pipeline 

Inspect the valve and pipe flanges to ensure 
they are clean. Be certain that other pipelines in 
the area are free from pipe scale or welding slag 
that could damage the gasket surfaces. 

16 
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Carefully lift the assembly and position the 
valve in the pipeline. Install and tighten the 
flange bolts according to the valve and/or gasket 
manufacturer's instructions. 

NOTE: The valve may have undergone tem­
perature variations in shipment. This could 
result In seepage past the stem seals. 'Refer 
to the valve manufacturer's maintenance In­
structions for packing adjustments. 

INSTALLATION-ELECTRICAL
 
NOTE: All Beck drives are shipped from the 
factory ready for installation; no electrical ad­
justments are required before placing them in 
operation. Each drive is set up and calibrated 
to the customer's specifications that were writ ­
ten into the equipment order. 

Two N.P.T. conduit connections are provided 
for power and signal wiring to the drive. The 1/2" 
conduit is provided for signal wiring connections. 
and the 1" conduit is provided for power and aux­
iliary switch connections. A sealant must be used 
on threaded conduit connections to keep moisture 
out. Conduits should be routed from below the 
drive so that condensation and other contaminants 
entering the conduit cannot enter the drive. 

A large, clearly labeled terminal block on the 
top of the drive is enclosed in a separate, gasketed 
metal enclosure. Terminals will accommodate up 
to 12 AWG wiring. See page 4 for location of the 
terminal block. 

CAUTION 

Always close covers immediately after instal­
lation or service to prevent moisture or other 
foreign matter from entering the drive. 

Refer to the wiring diagram furnished with your 
Beck drive for proper AC power and signal con­
nections. It is advisable to provide normal short 
circuit protection on the AC power line. A copy of 
the wiring diagram is shipped with each drive and 
is fastened to the inside of the terminal block cover. 
If there is no wiring diagram available, you may 
obtain a copy from Beck by providing the serial 
number of your drive. 

Your Beck drive has been supplied to match 
the signal source in your control loop. If it does not 
match, a 250 ohm input resistor may be added or 
removed to obtain the proper match. Consult the 
factory for details. 

For maximum safety, the Beck drive body 
should be grounded. Use the grounding terminal 
in the wiring compartment of the drive. 



INSTALLATION SIGNAL WIRING _
 

Each Beck drive is custom built to match the 
control requirements of your system specified at 
the time of order. Typical wiring connections are 
described below. Each drive has a specifIC wir­
ing diagram attached to the inside of the wiring 
terminal cover. 

A drive can be ordered with up to four optional 
auxiliary switches. Wiring connections for these 
are described on page 26. 

Typical Wiring Connections 

N,EUTRAL .--- B 1------..--...-------------------------::::B"'"'lK", 
;;) HANDSWITCH 
...I 

JA 
120VAC
 

LINE
 • 

(+) 

DEMAND -
INPUT 

SIGNAL ---­
(-) z 

a: 
Cl 

3 BlK 

1 BlU 

MOTOR 

. ._----------

s:--------------: 
II::' 

TRAVEL 
LIMITS 

o ,
"----------. 

~: CW 
lCo 

cw 
7 

+ R 

CPS 

m1---'o!lo.>L--_-+--+- -----------.......;....,' 

.--- AA~=--l2 

BB ~B=R=N_-I1 

NOTE: Alarm indication at Terminal E is not available on drives configured for 240V operation. 
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INSTALLATION START-UP
 

LINKAGE REQUIREMENTS
 
(If Applicable)
 

In most applications, the best control will re­
sult when the linkage is adjusted so that the full 
1000 angular travel of the Beck drive output shaft 
is used, even though the valve or damper may 
travel less than 100°. 

The general requirements for a good linkage 
are: 

1.	 It must be rigid enough to carry the link thrust 
without bending or deforming. 

2.	 It must have a built-in means of adjustment so 
that the length of the connecting link can be 
changed a small amount. 

3.	 Rod end bearings, similar to those furnished 
on the Beck crank arm, should be used at both 
ends of the connecting link. This type of device 
permits small angular misalignments and helps 
prevent binding of the linkage. 

4.	 The radius of the Beck crank arm must be cal­
culated so that it will move the valve or damper 
lever through the correct arc as it travels from 
0° to 100°. 

5. The drive and valve I damper shafts must be 
parallel and the linkage should be in a plane 
perpendicular to the shafts. 

The following procedure is recommended to 
couple the linkage between the Beck drive and 
the driven shaft: 

1.	 Position the driven shaft to the full counter­
clockwise (valve or damper closed) position. 

2. Set the driven shaft lever to its predetermined 
starting angle in relation to the driven shaft and 
output shaft centeriine. 

3.	 Remove the rod end from the Beck crank arm. 
Attach to the connecting link. 

4. Adjust the connecting link to the predetermined 
length. 

5.	 Connect the connecting link to the driven lever 
at the predetermined radius. 

6. Loosen the Beck crank arm clamping bolts. 
7.	 Position the drive's output shaft to its full coun­

terclockwise limit. 
8. Set the crank pin on the Beck crank arm to the 

predetermined radius. 
9.	 Swing the crank arm into position to assemble 

the rod end to the crank arm crank pin. 
10. lighten the crank arm clamp bolts to the torque 

recommended on pages 8-10. 
11. lighten the coupling and rod end jam nuts. 
12. Lubricate rod end bearings. 

Carefully move the drive's output shaft to the 
full clockwise (maximum input signal) position. 
Check that no binding occurs between the link­
age, crank arm, driven shaft lever, and surrounding 
obstructions. Also, observe that the driven shaft 
rotates the proper amount. Ensure that the drive 
reaches the clockwise limit and shuts off. ' 

If binding in the linkage occurs due to too much 
travel of the driven lever, reduce the crank arm 
radius on the Beck drive rather than adjusting the 
connecting link length. Return to step 5 and repeat 
adjustments. 

To adjust the linkage length, alter the thread 
engagement in the couplings. The couplings 
have right- and left-hand threads, so it is not nec­
essary to disconnect the ends to make a length 
adjustment. The stud threads must be engaged 
1.2 diameters deep into the rod ends. Make adjust­
ments by altering thread engagement in couplings 
only. Be careful not to expose more than 7- of stud 
between rod end and coupling. 

Do not change limit switch settings to obtain 
desired valve or damper travel. This shortens the 
travel of the feedback device and reduces the 
control resolution, repeatability, accuracy of the 
drive, and available torque. 

For an input control signal change, do not ad­
just the linkage. Refer to the Calibration section 
of this manual. 

Once again, check operation to detennine that 
no binding occurs between linkage and crank arm 
or valve I damper lever arm. Surrounding objects 
must not interfere. 

Link-AssisPM 
The Beck Link-Assist™ computer program 

optimizes the linkage configuration for your load's 
torque characteristics to help you select the min­
imum drive size for your application. Contact your 
Beck Sales Engineer to take advantage of Beck's 
Link-Assist TM program. 
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LINKAGE KITS AVAILABLE 
Standard Beck linkage kits are made to ac­

commodate a wide variation in linkage lengths 
without requiring modification of end fittings. This 
adaptability makes it possible to order the essential 
linkage end connections even though the exact 
linkage length may not be known until the valve I 
damper and drive are mounted in place. 

Each linkage kit includes the essential pipe link­
age end connections, rod end, and all necessary 
hardware. Schedule 40 pipe is not included and 
must be cut to length and threaded in the field (see 
Table 2, below, for instructions to calculate pipe 
length). To simplify installation ofthe pipe link, the 
kit accepts NPT right-hand threads on both ends of 
the pipe. Left-hand threads are internal to the link­
age kit assembly, making final length adjustments 
quick and easy. 

To order pipe linkage kits, first obtain the ap­
proximate overall linkage length "A" in the figure 
below. Select the kit· part number from Table 2, 
below. For lengths beyond those listed in the table, 
contact your Beck sales engineer. 

• ROO EN) SlJPPUED 
1'/ ON BEQ( DRIVE 

r 
UNKAGE 

c ENDo 
u 
P
 
L
 

~ I

G t 

LNKAGE PIPE
lENGTH l..ENGTH""A" 

+c 
o 
~ 
L
 
I
 r
 

UNKAGE~ END 

., 1
 
••.~	 ROO EN) SUPPUEO 

WITH UI'lVtGE KIT 

*NOTE: To calculate length of 
pipe required, subtract "Length of 
2 Linkage Ends" (shown in Table 
2) from Linkage Length "A" shown 
above. 

START-UP INSTRUCTIONS 
After the drive is mounted and its wiring con­

nections are made, it is ready to be tested for 
proper operation. 

NOTE: All Beck drives are shipped from the 
factory ready for installation; no electrical ad­
justments are required before placing them In 
operation. Each drive is set up and calibrated 
to the customers specifications that were writ ­
ten into the equipment order. 

Tum on the power supply. Operate the drive 
with the Handswitch and run it through its full 
stroke, both directions. Observe that the driven 
device travels through its desired stroke. If satis­
factory, set Handswitch to the "AUTO" position. 

Tum on the controller and operate the drive by 
varying the control signal. Check that the damper 
or valve strokes in the proper direction for a change 
in control signal. If it does not, first check for proper 
wiring connections and verify control signal at the 
drive. If the wiring is correct, then change the 
direction of output shaft rotation (see page 32). 

TABLE 2:
 
PIPE LINKAGE KITS
 

LENGlli OF 2 

LINKAGE ENOS 
BECK UNKAGE MIN. PIPE (TOTAl. 
DRIVE LENGTH PIPE NIPPLE BECK PIPE AOJUSllJIENT APPROX. 

MOOEL RANGE "A" SIZE LENGTH ROO END UNKAGEKIT :1:1 112j WEIGHT 
NO. (in.) (In.) fill) THREAD PART NO. (in ) PbS.) 

11-159 22-84 1 1 112 112-20 2G-1730-05 20 112 Ii 
31 ·120 1 112 1314 2G-1740-06 29114 9 

11-209 22 - 45 1 1112 112-20 2G-17JO.05 201/2 5 
31 -84 1 112 1 314 2G-174().()6 29114 9 

33114 - 120 2 2 2G-1750-05 31114 13 
37 - 120 2112 2112 2G-1760-05 34112 22 

11-309 22112-36 1 1112 518-18 2G-1730-06 21 5 
31 112 ­ 72 1 112 1314 2G-174(}'()7 29 314 9 
33 314-96 2 2 2G-1750-06 313/4 13 

37112-120 2112 21/2 2G-176G-06 35 22 

11-409 231/4-34 I 1 112 314-16 2(}. 1730-07 21314 Ii 
32 1/4·48 1 112 1314 2G-174Q-08 30 112 9 
34 112-72 2 2 20-1750-07 32 112 13 

38 114 ­ 120 2112 2112 2G-1760-07 35314 22 
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•
 
OPERATION _
 

HOUSING SELF-LOCKING 
Beck electronic control drives have individual 

cast aluminum compartments for each of the five 
main components: The control motor, wiring 
terminal block, drive train, digital control module, 
and control end. Gasketed covers and sealed 
shafts make the drives ideally suited to outdoor 
and high humidity environments. 

Heavy cast mechanical stops built into the 
housing are designed to prevent accidental over­
travel damage during manual cyding, and ensure 
that proper orientation is maintained between the 
output shaft and the feedback system. 

CONTROL MOTOR 
The Beck control motor is a synchronous in­

ductor motor which operates at a constant speed 
of 72 RPM or 120 RPM in synchronism with the 
line frequency. 

• 
Motors are able to reach full speed within 25 

milliseconds and stop within 20 milliseconds; 
actual starting and stopping times will vary with 
load. 

Beck motors have double grease-sealed bear­
ings and require no maintenance for the life of the 
motor. 

GEAR TRAIN 
The gear train is a four-stage reduction, spur 

gear drive constructed with only heat-treated alloy 
steel and ductile iron gears for durability and long 
life. 

The drive train consists of the control motor 
and Handwheel, reduction gears, main gear, out­
put shaft, and crank arm. The main gear I output 
shaft and third stage gears are common to all units 
of a particular drive model. The second and first 
stage gears are part of the field-interchangeable 
gear module. Different combinations of gear 
modules and drive motors determine the drive's 
output torque and timing. See Table 9, page 40 
for details. 

On all models except the 11-169, the output 
shaft is limited by mechanical stops to 108° of ro­
tation. On model 11-169 drives, the output shaft 
is limited by mechanical stops to 98° of rotation. 
Optional main gear I output shaft assemblies are 
available that permit multi-revolution output rota­
tion. Mechanical stops are not induded on these 
models. Mechanical transmission of output shaft 
position to the control end is provided by a right 
angle gear set driven directly by the output shaft. 

MECHANISM (SLM) 
An integral part of every control motor is the 

self-locking mechanism. This mechanical device 
couples the motor to the gear train and transmits 
full motor torque when rotated in either' direc­
tion. When the motor is de-energized, the SLM 
instantaneously locks and holds the output shaft 
in position. 

HANDWHEEL 
Every Beck control drive is furnished with a 

Handwheel to permit manual operation of the valve 
or damper without electrical power. Its solid con­
struction design includes no spokes or projections, 
and turns at a safe, slow speed. The Handwheel 
is located at the rear of the control motor housing. 
The Handwheel is .coupled directly to the motor 
shaft and rotates when the motor runs. Manual op­
eration of the Handwheel (with electric Handswitch 
in MSTOP· position) turns the motor and the rest of 
the drive train without incorporating a dutch. 

HANDSWITCH 
A local electric Handswitch is provided on Beck 

drives to permit operation at the valve or damper, 
independent ofthe controller. As a safety feature, 
the Handswitch is designed so that the controller 
can operate the drive only when it is in the MAUTO· 
position. The sequence of the Handswitch is: 
MAUTO·, ·STOP·, ·CW", MSTOP·, MCCW". 

In the ·AUTO· position, two contacts are dosed 
and the OCM completes the control circuit. 

In the ·CW" or MCCW" positions, contacts are 
closed to operate the drive independently of the 
controller. 

In the ·STOP· position, all contacts remain 
open. 

SWITCHES 
Two over-travel limit switches and up to four 

optional auxiliary switches are provided on Beck 
drives. Switch cams are clamped onto the con­
trol shaft which rotates in relation to the output 
shaft. Cam position is field-adjustable. Switches 
are rated 6 A, 120 V ac. All auxiliary switch con­
nections are made on the terminal block. 
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'-" INPUT: DIGITAL CONTROL •
MODULE (oeM) 

Beck modulating drives are equipped with a 
precision, digital control module (OCM) designed to 
receive conventional 4-20 rnA or 1-5 V de control 
signals directly-eliminating the need for contact 
protection devices, relays, switches and reversing 
starters. 

The OCM modulates the drive output shaft in 
response to an analog demand input signal and is 
designed to operate continuously in temperatures 
up t~ 185°F. 

The OCM permits two or more Beck drives to 
be operated by a single signal source. See page 
29 for details on split range operation. 

A square function is available to position the 
drive's output shaft proportionally to the square of 
the input signa~specify at the time of order (see 
page 29 for details). 

The OCM also allows direct communication 
with a computer through the use of a serial inter­
face (see page 45). 
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I 
OPERATION _ 

oeM OVERVIEW 
The DCM customer interface panel (pictured 

below) allows the user to easily calibrate the drive 
and troubleshoot conditions. The following infor­
mation provides an overview of the OeM customer 
interface panel features. 

•
 
NOTE: Beck drives are shipped from the fac­
tory set up and calibrated to customer spec­
ifications placed at the time of order and are 
ready for installation. 

Overview LEOs 
The four LEOs, as highlighted below, indicate 

the present state of the drive. Note that when the 
Handswitch is in the CW or CCW position. the FWD 
and REV LEOs represent the drive movement cor­
responding to the Handswitch position. 

FWD 
This LED is lit when the Handswitch is in 
STOP orAUTO, and the drive is receiving a 
Demand signal greater than its position. 

REV 
This LED is lit when the Handswitch is in 
STOP or AUTO, and the drive is receiving a 
Demand signal smaller than its position. 

STATUS 
This LED is lit when additional status is 
available. For details regarding possible 
conditions, see ·Status Indication LEOs· 
on page 23. 

PWR 
This LED is lit when power is applied to the 
drive. 
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Status Indication LEOs 
When the ·STATUS" LED is lit. the applicable 

status indication LED(s) (pictured below) will light 
to reveal the condition(s) as described below. An 
alarm is also available at tenninal E. When the 
condition is corrected, the status will automatically 
reset. Each status LED is described below, with a 
more detailed explanation of the function provided 
on page 24. 

DEMAND
 
Loss of the Demand input signal.
 

POSITION 
The CPS Position signal to the OCM is out 
of the calibrated range limits. The lower 
limit is -5% and the upper limit is 105% of 
the calibrated range. This LED may also 
indicate a CPS or internal wiring failure. 

TORQUE 
This LED indicates that excessive torque 
is present (over 105% of the drive rating). 
This LED is functional only when the drive 
is equipped with optional torque sensing. 

STALL 
The drive is in a stall condition and stall 
protection has been activated. 

TEMP OF. 
Drive's internal temperature is outside of 
rating. 

FB OPEN 
External position Feedback signal is en­
abled, but not wired to an external load or 
the wiring has failed between the drive and 
the monitoring device. 

STOP/LIMIT 
Handswitch is in ·STOP· position or the 
drive is at a limit and is not in balance. 

Status 
Indication 

LEOs 

Pushbutton Controls 
The five pushbuttons (pictured below) on the 

DCM customer interface panel are used for cali­
bration. When pressing a pushbutton, pressure 
should be maintained until the •ACKNOWLEOGEw 
LED lights: this confirms receipt of the pushbut­
ton command. See the Calibration section, be­
ginning on page 25, for further explanation of the 
calibration procedures. Pushbutton functions are 
as follows: 

CALIBRATE 
A safety feature, this button must be 
pressed and held while pressing the 
pushbuttons described below to set the 
Position and Demand signal limits. 

CAUTION 

Pressing the following buttons may change 
calibration and cause the drive to reposition. 

SET POS 100% 
Press to set the desired 100% position for 
drive movement (this will correspond to a 
100% Demand signal). 

SETPOS 0% 
Press to set the desired 0% position for 
drive movement (this will correspond to a 
0% Demand signal). 

SET OEM 100% 
Press to set the Demand input signal that 
corresponds to 100% Demand. 

SET OEM 0% 
Press to set the Demand input signal that 
corresponds to 0% Demand. 

Pushbutton 
Controls 
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OPERATION
 

LOSS OF DEMAND INPUT 
SIGNAL (L.O.S.) 

When the Demand input signal drops to 
approximately 3.2 rnA, the OCM considers the 
Demand input signal to be invalid. OCMs are typ­
ically configured to stop the drive during L.O.S. 
conditions, but may be factory configured to run 
the drive to a predetermined position. Under the 
L.O.S. condition, the ~STATUS' and "DEMAND" 
LEOs will light. When the input signal is cor­
rected, the drive will automatically resume normal 
operation. This function is configurable using the 
OCM serial interface (see page 45). 

POSITION: 
CONTACTLESS POSITION 
SENSOR (CPS) 

The CPS provides the OCM with a continuous 
feedback signal proportional to the position of the 
drive's output shaft. 

• 
The position sensing function of the CPS is 

provided by a ferrite magnetic sensing element. 
An electronic circuit translates the signal from the 
ferrite magnetic sensor into a position signal used 
by the OCM to control the drive. The typical output 
voltage of the CPS ranges from 1.0 V at the CCW 
end of travel, to 5.0 V at the CW end of travel. 
This specific signal is not available for external 
connections. 

TORQUE PROTECTION 
(OPTIONAL) 

OCMs may be equipped with a torque sens­
ing module that will light the "STATUS" and 
"TORQUE" LEOs in the event excessive torque 
is detected. This alarm is normally set to activate 
when torque exceeds 105% of the drive rating. 
Torques above 150% of the drive rating will cause 
the OCM to stop trying to run in the direction of 
the high torque. When the over torque condition 
is corrected, the drive will automatically resume 
normal operation. Torque may be enabled or dis­
abled using the OCM serial interface (see page 
45). 

_ 

STALL PROTECTION AND
 
ANNUNCIATION
 

If the drive output shaft cannot reach a de­
sired position within approximately 300 seconds, 
the OCM shuts off power to the motor and the 
"STATUS" and "STALL" LEOs will light. The stall 
condition timing is factory configurable from 300 
seconds to as low as 30 seconds and is set ac­
cording to the specification at time of order. This 
timing is also configurable using the OCM serial 
interface (see page 45). 

A sensed stall condition is deared by either re­
versing the Demand input signal from the controller 
(such that the drive tries to run in the direction op­
posite the blocked direction) or switching the drive 
power off and on. 

TEMPERATURE 
OCMs are equipped with a temperature sens­

ing circuit. The "STATUS" and "TEMP oF" LEOs 
will light when the drive's ambient temperature 
exceeds the rating of the drive. Specific tem­
perature readings are available using the OCM 
serial interface (see page 45). 

FEEDBACK SIGNAL 
(OPTIONAL) 

A feedback sourcing module may be installed 
in the DCM. This module provides a 4-20 rnA 
analog output signal that represents the drive 
output shaft position in terms of 0-1 00% of fuJI 
rotational travel (configurable via the serial inter­
face, see page 45). This signal can be remotely 
monitored or used by a controller or indicator. 
The "STATUS" and "FB OPEN" LEOs will light 
if the function is enabled and there is no current 
in the loop. The Feedback signal can be factory 
configured as disabled. 

STOP/LIMIT INDICATION 
The "STATUS" and "STOP/LlMlr LEOs will 

light if the Handswitch is in the "STOP" position. 
These LEOs will also light if the drive is at a limit 
and is not in balance. 
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CALIBRATION
 

All Beck drives are shipped completely cali­
brated to the customer's spedfications and are 
ready to be insta lied. If the need arises to change 
the drive calibration, first confirm that the drive is 
installed as specified and operating property before 
proceeding with the change. 

Position reference and demand calibration 
are performed using the OCM customer interface 
panel, but may also be configured using the serial 
interface (see page 45). Calibration of over-travel 
limit and auxiliary switches must be performed us­
ing the procedure beginning on page 26. 

CALIBRATION PRIORITY 

Models 11-159, -209, -309 & -409 
Standard Group 11 drives are equipped with 

fixed, non-adjustable, built-in mechanical stops. 
All output shaft rotation must occur within these 
stops. which are set approximately 1080 apart. 

• 
The over-travel limit switches are used to limit 

the electrical control range of the drive. These 
switches are cam operated and are set slightly 
wider apart then the drive's intended full range 
of electronic operation (typically 1000 The limit ). 

sWitches are positioned to provide an electrical 
overtravel protection (typically 101 0 

). 

If the drive is short-stroked-i.e., the full travel 
rotation from 0-1 00% is reduced to less than the 
standard 1000 rotation (see page 31)---it may be 
desirable to reset the over-travel limit switches 
(see page 26). If the limit switches are not reset, 
Handswitch operation of the drive (CW, CCW) 
will still result in the original full range of travel. 
It is best to calibrate the drive and then set the 
limit switches when short-stroking the drive. The 
switches should be set just outside the calibrated 
range to avoid tripping the switch at the 0% and 
100% positions. 

The auxiliary switches are also cam operated, 
but have no affect on drive and OCM operation. 
Therefore, the auxiliary switches can be adjusted 
at any time without affecting performance or cali­
bration. 

_ 

Models 11-169, -269, -369 & -469 
Standard Group 11 drives are equipped with 

fixed, non-adjustable, built-in mechanical stops. All 
output shaft rotation must occur within these stops, 
which are set approximately 1080 apart; except for 
the 11-169 stops, which are set 980 apart. 

The over-travel limit switches are used to limit 
the electrical control range of the drive. These 
switches are cam operated and are set slightly 
wider apart then the drive's intended full range 
of electronic operation (typically 900 

). The limit 
switches are positioned to provide an electrical 
overtravel protection (typically 91 0 

). 

If the drive is short-stroked-i.e., the full travel 
rotation from 0-100% is reduced to less than the 
standard 900 rotation (see page 31)---it may be 
desirable to reset the over-travel limit switches (see 
page 26). If the limit switches are not reset, Hand­
switch operation of the drive (CW, CCW) will still 
result in the original full range of travel. Because 
the over-travel limit switches define the maximum 
electrical drive range, if they are to be reset, they 
should be adjusted before performing OCM (de­
mand and position) calibration procedures. 

The auxiliary switches are also cam operated, 
but have no affect on drive and OCM operation. 
Therefore, the auxiliary switches can be adjusted 
at any time without affecting performance or cali­
bration. 
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CALIBRATION SWITCHES	 _
 

NOTE: Your Beck drive was shipped from 
the factory ready for installation; no electri­
cal adjustments are required before placing 
it in operation. Each drive is set up and cali­
brated to the specifications that were written 
into the equipment order. 

Under normal operating conditions there is no 
need to recalibrate the control drive. However, if 
the application requirements change or are dif­
ferent than specified on the equipment order, the 
drive should be recalibrated according to the fol­
lowing procedures. 
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Standard Over-travel Limit and 
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SWITCH ADJUSTMENTS 
Control drives are shipped with over-travel 

limit switches factory-set for either 101· or 91· of 
travel unless otherwise specified at time of order. 
Limit switches must be set inside the range of the 
fixed, non-adjustable, built-in mechanical stops 
to prevent stalling of the motor. Limit switches 
can be reset to limit travel of the output shaft to 
any angle down to a minimum of 60·. Auxiliary 
switches are set as shown in the figure at left un­
less otherwise spedfied at time of order. 

NOTE: The over-travel limit switches are 
located next to the drive body. To adjust the 
over-travel limit switches, It is necessary to 
remove the control end cover. 

Switches are operated by cams which are 
clamped onto the control shaft. Setting a switch 
involves loosening the cam, moving the output 
shaft to the desired position, and positioning the 
cam so that it just operates the switch at that point. 
In the following procedure, the use of a continu­
itymeter is recommended to detennine when the 
switch opens or closes. If such a meter is not 
available, it is possible to hear the switch click as 
the contacts open and close. 

CAUTION 

Do not attach the meter or attempt to move the 
switch cams until the drive Is disconnected 
from the line voltage and aUXiliary switches are 
disconnected from external power sources. 

Setting Over-travel limit 
Switches CW and CCW 

This procedure should be used if the factory 
over-travel limit switch settings must be changed 
in the field. It is advisable to operate the drive fully 
in each direction, using the electric Handswitch to 
check switch settings before attempting to change 
them. Follow these instructions if they require ad­
justment: 



1.	 Remove the control end cover and terminal 
block cover (1/2" bolt heads). 

2. Use the electric Handswitch to drive the con­
trol shaft so that the CW switch cam screw is 
accessible. Using a 7/64" hex wrench, loosen 
the screw so that the cam is just snug on the 
shaft (see illustration below). 

3. Move the output shaft clockwise to the desired 
CWlimit. 

4. Tum the Handswitch to the ·STOP" position. 

5. Disconnect power from the drive. 

6. Connect the continuity meter across terminals 
Band U. Rotate the cam until the meter shows 
no continuity (switch contacts open, switch 
clicks). 

7.	 TIghten the cam locking screw to 5 Ib-in 
torque. 

8.	 Disconnect meter and reconnect drive power. 

9. Rotate the drive's output shaft in the CCW 
direction away from the CW travel limit. Note 
the direction of rotation ofthe lobe of the cam. 
The correct cam lobe motion is away from the 
switch lever with the switch lever on the lower 

. part of the cam. If not correct, return to step 2 
and reset the cam to the proper orientation. 

10. Rotate the output shaft again to the desired CW 
travel limit. If the stopping point is reached, the 
switch is properly set. 

11.	 Repeat instructions for setting CCW travel 
limit switch (noting that referenced directions 
of rotation should be opposite of those used for 
CW switch setting). Connect continuity meter 
across terminals Band V. 

12. Replace covers and tighten cover bolts to 10 
Ib-ft torque. 

Setting Auxiliary Switches 
Standard switch settings for drives with 2 or 4 

auxiliary switches are shown on the diagram on 
page 26. The heavy line indicates a dosed circuit. 
Follow these instructions to change the operating 
point of auxiliary switches: 

NOTE: In the following procedure, It is as­
sumed that switch settings are to be adjusted 
so that contacts are open when the desired 
position is achieved. Ifthey are to be adjusted 
to close, it may be necessary to reverse the 
operating mode of the switch by moving the 
wire lead to the other terminal on the switch 
itself. Be sure to disconnect power from the 
switch terminals first. 

1. Remove the control end cover and the terminal 
block cover (1/2" bolt heads). 

2. Use the electric Handswitch to drive the shaft 
so that the switch cam is accessible. Using a 
7/64" hex wrench, loosen the screw so that the 
cam is just snug on the shaft. 

3. Move the output shaft to the desired positio'"!. 

4.	 Tum the Handswitch to the "STOp· position. 

5.	 Disconnect power from the drive and switch 
terminals. 

6. Connect the continuity meter across the ap­
propriate terminals. See the diagram on page 
26 or the drive wiring diagram. Rotate the cam 
to operate the switch. 

7.	 Tighten the cam locking screw to 5 Ib-in 
torque. 

8. Disconnect the meter and reconnect power. 

9. Move the drive's output shaft in the desired 
direction so that the cam lobe moves away from 
the switch lever. If not correct, return to step 2 
and reset the cam to the proper orientation. 

10. Replace covers and tighten cover bolts to 10 
Ib-ft torque. 

Loosening Switch Cam 
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CALIBRATIONDEMAND
 

DCM boards are designed to accept a 4-20 
rnA (or 1-5 V de) analog demand signal. Narrower 
spans within this range can also be accommodated 
for split range operation (see page 29). The input 
comes calibrated from the factory for the full range 
unless otherwise specified by the customer. It is 
not necessary to calibrate the demand input when 
the drive is installed; however. it can be easily ac­
complished using the DCM pushbutton controls (or 
serial interface. see page 45) and a signal source. 
Following this procedure is only necessary to com­
pensate for slight differences between the signal 
source calibration and the DCM factory calibration, 
or' if reduced range calibration is desired for special 
operating scenarios such as split ranging. 

•
 

_ 

Calibration Procedure 
1. Remove the DCM cover (1/2- bolt heads). 

2.	 Ensure the Handswitch is in the ·STOP" po­
sition. This will prevent the drive from reposi­
tioning during this procedure. 

3. Apply the desired 0% Demand input signal to 
the drive (e.g .. 4 mA for 4-20 rnA input). If the 
drive has not been wired, the Demand input 
signal is connected at tenninalsAA(+) and BB 
H as shown in the diagram on page 17. 

4. Press and hold the ·CALIBRATE- pushbutton 
on the DCM customer interface panel, then 
press the "SET DEM 0%- pushbutton until 
the -ACKNOWLEDGE- LED is lit.* 

5.	 Apply the desired 100% Demand input signal 
to the drive (e.g., 20 rnA for 4-20 mA input). 

6. Press and hold the ·CALIBRATE- pushbutton 
on the DCM customer interface panel, then 
press the ·SET DEM 100%- pushbutton until 
the •ACKNOWLEDGE- LED is lit.* 

7. Tum the Handswitch to the "AUTO- position. 
NOTE: The drive may reposition. 

8.	 Run the drive through its full operating range to 
ensure proper response to the Demand input 
signal. 

9. Replace the compartment covers and tighten 
the cover bolts to 10 Ib-ft torque. 

* If the "ACKNOWLEDGE- LED does not light, but 
the "DEMAND" LED does light, the signal is out 
of acceptable range and was not accepted by 
the DCM. This is typically caused by trying to 
set 0% and 100% values too close together (Le., 
less than 4 rnA difference). 
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SPLIT RANGE OPERATION 
In applications where it is necessary (or pref­

erable) to have more than one final control ele~nt 

controlling a single process, two to four Beck dnves 
may be set up to respond to different portions of 
the Demand signal from the control system. The 
most common arrangement involves two drives; 
each operating on different halves of the input 
signal range. For example, if a 4-20 mA control 
signal is used, the first drive would move 1~O% of 
its stroke on a signal range of 4-12 mA, whIle the 
second operates on the 12-20 mA range. 

To set up a split range operation, follow the 
steps listed below (see page 22 for location of 
pushbutton controls). 

1.	 Remove the DCM cover (1/2" bolt heads). 

2.	 Ensure the Handswitch is in the "STOp· po­
sition. This will prevent the drive from reposi­
tioning during this procedure. 

3.	 Apply the desired 0% Demand input signal to 
the drive. (Following the example above, the 
minimum signal for the first drive would be 4 
mAo The second drive's minimum signal would 
be 12 mA). If the drive has not been wired, the 
Demand input signal is connected at terminals 
AA (+) and BB (-) as shown in the diagram on 
page 17. 

4.	 Press and hold the "CALIBRATE" pushbutton 
on the DCM customer interface panel, then 
press the ·SET DEM 0%" pushbutton until 
the "ACKNOWLEDGE" LED is lit.* 

5.	 Apply the desired 100% Demand input signal 
to the drive. (Following the example above, 
the maximum signal for the first drive would be 
12 mA. The second drive's maximum signal 
would be 20 mAl· 

6. Press and hold the "CALIBRATE" pushbutton 
on the DCM customer interface panel, then 
press the "SET DEM 100%" pushbutton until 
the "ACKNOWLEDGE" LED is lil* 

7.	 Repeat this process for the remaining drives 
to be split-ranged. 

8.	 Run the drive through its full operating range to 
ensure proper response to the Demand input 
signal. 

9.	 Replace the DeM cover. Tighten the cover 
bolts to 10 Ib-ft torque. 

* If the "ACKNOWLEDGE" LED does not light, but 
the "DEMAND" LED does Ught, the signal is out 
of acceptable range and was not accepted by 
the DCM. This is typically caused by trying to 
set 0% and 100% values too dose together (Le., 
less than 4 rnA difference). 

SQUARE FUNCTION 
Beck drives can be set up to position the out­

put shaft proportionally to the square of the input 
signal (see table below). This function is factory 
configurable, or may be configured using the DCM 
serial interface (see page 45). 

Square Function 
Input Actual Output 

Signal Standard Output Position 
(% of Span)(rnA) (% of Span) 

4.0 0 0 
10 15.6 
5012.0 25 
7015.2 49 
9018.4 81 
10020.0 100 
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CALIBRATION POSITION _
 

In order to correctly position the drive output 
shaft in response to the Demand input signal, the 
DCM receives a position signal from the drive's po­
sition sensor and compares this actual position to 
the Demand input. This process requires that the 
DCM interprets the position signal appropriately 
for the full range of desired travel. This procedure 
will calibrate the OCM to accept the position signal 
and interpret the appropriate 0-100% range. Note 
that all drives come factory calibrated and there is 
no need to recalibrate unless changes in operation 
are desired. 

It is also possible to calibrate the position signal 
using the DCM serial interface (see page 45). 

SHORT-STROKE OPERATION
 
(Reducing Full Rotation)
 

Typically, it is best to use the full 100° (or 90° for 
quarter-tum valve drives) rotation of the drive in re­
sponse to the 0-100% Demand input signal-this 
allows full flexibility in arranging the drive's torque 
to be distributed for the best mechanical advantage 
relative to the driven load. 

In certain applications. as a last resort, it may 
become necessary to reduce the full rotation of 
the drive. In these applications, the OCM can be 
calibrated to accommodate reduced stroke. The 
minimum full stroke rotation is 60° (although travel 
this short is not recommended-it is ideal to make 
the range as close to 100° (or 90°) as possible 
for the highest position resolution attainable with 
the CPS and to avoid reduction in torque (linkage 
connected drives); if the driven element stroke rota­
tion is less than 100° (where applicable), a linkage 
can be used to allow the driven element to move 
the correct rotation while still allowing the drive to 
rotate 100°). 

Reducing the full rotation is referred to as 
·short-stroking" the drive. This can be accom­
plished by using the OCM customer interlace 
panel or serial interface (see page 45). 

The illustration below represents a Beck drive 
with linkage requiring an 80° full stroke rotation. 
(Please note that the crank arm may be adjusted 
to any start angle orientation). 
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Calibration Procedure 
1.	 Remove the DeM cover (1/2" bolt heads). 

2.	 Position the drive at the desired minimum po­
sition (Le., the desired physical position of the 
drive's output shaft corresponding to the 0% 
Demand input signal). 

3.	 Ensure the Handswitch is in the ·STOP" po­
sition. This will prevent the drive from reposi­
tioning during this procedure. 

4.	 Press and hold the "CALIBRATE" pushbutton 
on the DCM customer interface panel, then 
press the ·SET pas 0%" pushbutton until the 
"ACKNOWLEDGE" LED is lit." 

5.	 Position the drive at the desired maximum po­
sition (Le., the desired physical position of the 
drive's output shaft corresponding to the 100% 
Demand input signal). 

6.	 Ensure the Handswitch is in the ·STOP" po­
sition. This will prevent the drive from reposi­
tioning during this procedure. 

7.	 Press and hold the "CALIBRATE" pushbutton 
on the DCM customer interface panel, then 
press the "SET pas 100%" pushbutton until 
the "ACKNOWLEDGE" LED is lit.· 

8.	 Optional: Adjust the over-travel limit switches 
(see p. 26) just outside the 0% and 100% 
limits. 

9.	 Verify that the drive's 0% and 100% positions 
are correct. If not, repeat this procedure. 

10.	 Replace the compartment cover and tighten 
the cover bolts to 10 Ib-ft torque. 

"If the "ACKNOWLEDGE" LED does not light, but 
the ·POSITION· LED does light, the signal is out 
of acceptable range and was not accepted by the 
DCM. 
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• CALI BRATIONDIREcTloN CHANGE	 _ 

Changing the direction of output shaft rotation DIRECTiON OF OUTPUT SHAFT 
ROTATiON (CW vs. CCW) 

Direction of output shaft rotation is determined 
by observing the end of the output shaft (see illus­
trations below). Direction of rotation is defined as 
the direction of output shaft rotation produced by 
an increasing Demand signal. Unless otherwise 
specified at the time of order, the output shaft is 
factory set to rotate clockwise in response to an 
increasing signal. 

is easily accomplished using the DCM customer 
interface panel (see page 22 for location of push­
button controls) or the serial interface (see page 
45). Follow the steps below. 

1.	 Remove the DCM cover (112* bolt heads). 

2.	 Position the drive at the present 0% position. 

3.	 Press and hold the *CALIBRATE* pushbutton 
on the DCM customer interface panel, then 
press the "SET POS 100%* pushbutton until 
the "ACKNOWLEDGE*LED is Iit.* 

-QR­

2. Position the drive at the present 100% po­
sition. 

3.	 Press and hold the "CALIBRATE* pushbutton 
on the DCM customer interface panel, then 
press the "SET POS 0%* pushbutton until the 
"ACKNOWLEDGE* LED is lit.* 

4.	 Ensure the drive operates as desired. 

5.	 Replace the DCM cover and tighten the cover 
bolts to 10 Ib-ft torque. 

* Ifthe "ACKNOWLEDGE*LEDdoes notlight. but 
the "POSITIOW LED does light, the signal is out 
ofacceptable range and was not accepted by the 
DCM. 

NOTE: When either of the above procedures is 
performed, the POS value (0% or 100%) is auto­
matically sel 
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MAINTENANCE ROUTINE _
 

Beck drives require only a minimum of rou­
tine maintenance. A visual inspection is in order 
to verify that the connection to the final control 
element is intact and operating normally. If vibra­
tion is present, check the electrical terminal con­
nections and other hardware for tightness. 

LUBRICATION 
Periodic lubrication is not required on Beck 

control drives. However, it is recommended that 
during major shutdowns or outages, the drives 
in the most severe applications be inspected to 
detennine the need to relubricate the drive gear 
train. 

If your drive has a linkage, to extend the life of 
the linkage rod ends, they should be included in 
your scheduled lubrication program. 

CAUTION 

If your drive has a linkage, before removing 
the gear module assembly, block the control 
drive crank arm to prevent the crank arm and 
the gear train from moving when the change 
module is removed. 

To inspect the gears, remove the gear mod­
ule assembly on the 11-209/-269, -309/-369 and 
-409/-469. On Model 11-159/-169, the motor 
must be removed to access the gears. Clean the 
gears thoroughly, removing all old lubrication. 

11-409 Gear Module 

Examine the gear teeth, shaft bore, and gear 
shafts for signs of excessive wear, scoring, or 
other damage. If evidence of this damage is 
present, the drive should be returned to the 
factory for a detailed examination of the main 
gear, which requires complete disassembly of 
the drive. See "HOW TO OBTAIN SERVICE" on 
page 55. 

If there is no evidence of damage to the gear­
ing, recoat the teeth and shaft bores of all gears 
with a heavy layer of Fiske Lubriplate GR-132 or 
equivalent (GR-132 is an E.P. grease wtih poly­
mer additives). The ball bearing on the output 
shaft and crown gear shaft have double grease 
seals and require no maintenance for the life 
of the bearings. Inspect all grease seals and 
replace any that show wear. Reassemble the 
drive. 
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MAINTENANCE COMPONENT REPLACEMENT _
 

This section covers replacement of many 
components of the drive. Note that some compo­
nents are not field-repairable. Refer to the drive 
outline dimension drawings on pages 8-14 and 
to the cutaway illustration on page 4 for location 
of components on the drive. 

If it should. ever be necessary to replace the 
output gear, shaft, or output shaft bearings, a ma­
jor overhaul is required and the drive should be 
retumed to the factory. During a major overhaul, 
the factory repair department will update the drive 
to indude all possible engineering improvements. 
See "HOW TO OBTAIN SERVICE" on page 55. 

Gaskets 
During routine service, inspect the cover, mo­

tor,and change gear plate gaskets for wear or 
damage. In order to protect internal components, 
worn or damaged gaskets and O-rings should be 
replaced. 

To remove, scrape all of the old adhesive and 
gasket material from the body housing and cover. 
Cement the new gasket to the drive body using 
a gasket cement such as 3M #847 Rubber and 
Gasket Adhesive, or equivalent. 

Seals 
Wom or damaged output shaft, control end 

shaft, and motor shaft seals should be replaced 
to prevent damage to internal bearings and drive 
train parts. 

To remove the shaft seal, push the blade of a 
small screwdriver along the shaft and under the 
seal lip. CAUTION: The seal is approximately 
1/4" wide. Do not force the screwdriver blade 
beyond the width of the seal; damage to the shaft 
bearing could result. Pry up on the seal and 
force it out of the housing. Clean the shaft and 
housing then press in the replacement seal with 
the dosed side facing outward. 

Bearings 
The Beck control drive oontains ball bearings 

on the output shaft, control end shaft, and motor 
shaft. Bushings and thrust washers are used on 
combination gears. Field replacement of these 
components is not reoommended. 

Motor shaft bushings in the body of the 
11-159/-169 and 11-409/-469 can be replaced. 
TIP: To remove, fill the bushing with a heavy 
grease. Select a drive pin that slip fits into the 
bushing. Insert the pin into the bushing and tap 
with a mallet. This will force the bushing out of 
the body casting. 
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Motor 
The control motor is not field-repairable. 

Disassembly of the motor will result in a loss of 
torque that can only be restored by returning the 
motor to the factory for re-magnetizing. 

CAUTION 

If your drive has a linkage, before removing 
the control motor, block the control drive 
crank ann to prevent the crank ann and the 
gear train from moving when the motor is 
removed. 

To remove the motor, first disconnect the 
motor wires in the terminal oompartment of the 
control drive. In the 11-209/-269, -309/-369, and 
-409/-469 drives, remove the terminal block and 
plate as an assembly. Remove the black wire 
from the terminal post, cut the red motor wire 
near the red-yellow-red butt joint and disoonnect 
the green wire from the motor capacitor. Remove 
the mounting bolts and motor. Carefully slide the 
motor out of the drive body. 

To install the motor, insert the three-wire 
sleeve through the wire hole in the motor m'ount 
and into the terminal compartment. Carefully 
slide the motor into the drive body. Rotate the 
motor shaft, if necessary, to engage the pinion 
with the first combination gear. Install motor 
mounting bolts and torque to recommended 
values. See pages 8-14 for torque values. Re­
connect the motor wires. See the following sec­
tion for reinstalling the terminal plate. 

Motor Resistor and Capacitor 
The motor resistor and capacitor are located 

under the terminals in the terminal compartment. 
To replace a resistor or capacitor, remove the ter­
minal cover. In the 11-209/-269, -309/-369, and 
-409/-469, remove the terminal plate. Remove 
the existing part and transfer the wires one at a 
time to the replacement part. Inspect the terminal 
plate gasket and replace if necessary. To ensure 
a watertight seal between the plate and gasket, 
coat the gasket with a thin film of grease before 
replacing the terminal plate. Torque the screws 
to 3 Ib-ft. 



Limit and Auxiliary Switches 
Complete switch assemblies may be re­

placed. It is not possible to replace individual 
switches. To replace switch assemblies, remove 
the control end cover (1/2" bolt heads) and exten­
sions, if applicable. Remove the screws holding 
the switch assembly to the plate and slide it out to 
the side. 

Transfer the wires one at a time to the re­
placement assembly using the push-on lugs 
provided. Install the replacement assembly and 
note that it rotates around one screw to permit 
an adjustment of the cam-to-switch lever spac­
ing and switch operating point. To set the switch, 
place a .030" shim between the cam and switch 
lever. The switch lever should be on the low or 
minimum radius portion of the cam when setting 
the switches. Position the switch assembly so 
that the switch is just actuated. DO NOT over­
stress the switch lever. Tighten both screws to 10 
Ib-in torque and remove the shim. When prop­
erly adjusted, the switch lever should remain in 
contact with the cam throughout the control drive 
travel. 

Adding Switches 
It is usually possible to add switches to a 

control drive in the field. Remove the control 
end cover (1/2" bolt heads). If the drive has no 
auxiliary switches, it is possible to add up to four 
switches. See Table 4, page 40, for switch as­
sembly part numbers. 

Install wiring onto the switch push-on lugs 
and route the wires into the control drive termi­

nal area. Remove the terminal cover and solder 
wires to the underside of the terminal assembly 
according to the wiring diagram included with the 
new switch assembly. Install the new switch as­
sembly and adjust according to the preceeding 
instructions. 

SLM Friction Surface 
In normal service, the SLM friction surface 

will last for five to ten years. Faster rates of wear 
can occur in any drive operating near its rated 
torque and with a high frequency or continuous 
rate of modulation. The following procedure can 
be used to determine if the wear life remaining on 
the friction surface is sufficient: Tum the Hand­
switch to STOP. Carefully tum the Handwheel 
back and forth. There should be free play before 
the motor pinion turns. If there is free play in the 
Handwheel (up to one tenth of a full Handwheel 
rotation), the SLM has sufficient wear life. If there 
is no free play in the Handwheel, the drive may 
not hold position and the friction surface should 
be replaced. 

If the friction surface needs replacing, order 
the appropriate SLM Friction Kit as shown in Ta­
ble 3, below. More severe damage may require 
the SLM Rebuild Kit, also shown in Table 3. 

The SLM Friction Kit typically consists of fric­
tion material, spring pin, steel shims, control mo­
tor gasket. thrust washer, terminal joints, slip-on 
terminal and instruction sheet. 

The SLM Rebuild Kit typically consists of fric­
tion material, spring, spring pin, thrust washer, 
pinion, steel balls, locking disc, steel shims, con­
trol motor gasket, terminal joints, slip-on terminal 
and instruction sheet. 

Continued 

TABLE 3:
 
SLM PART NUMBERS
 

Motor Part Number SLM Friction Kit SLM Rebuild Kit Instruction Sheet Only 

11-159/-169 
20-2700-20 12-8060-05 12-8060-15 80-0016-05 
20-2701-20 12-8060-05 12-8060-16 80-0016-05 

11-209/-269, -309/-369 
20-2704-21 12-8060-07 12-8060-17 80-0016-07 
20-2705-21 12-8060-07 12-8060-18 80-0016-07 

11-409/-469 
20-2201-21, -22, -23 12-8060-01 12-8060-11 80-0016-01 
20-2201-31, -32, -33 Please contad tadory 12-8060-13 80-0016-02 

for assistance 
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 MAl NTENANCE COMPONENT REPLACEMENT _
 

SLM FRICTION SURFACE (CONT'O)
 

See illustration, below, for component identi­
 OCM Board 
fication. 

STEEL BALLS 

118' SPRING
 

~ PIN
 
, 

~: 

THRUST \ 
BEARING ~
 
OR 1IIIASHER
 

PINION : 

FRICTION 
MATERIAL 

Handswitch 
To replace the Handswitch, remove the ter­

minal cover, and then remove the terminal plate 
(11-209/-269, -309/-369, and -4091-469 only). 
Clip the five wires from the old Handswitch. 
Remove the knob and the nut under the knob to 
remove the switch. Install the new Handswitch 
as shown below. Splice the wires color for color. 

o Inspect the terminal plate gasket and replace if 
necessary. To ensure a watertight seal between 
the plate and the gasket, coat the gasket with 
a thin film of grease before replacing the termi­
nal plate. Torque the screws to 3 Ib-ft. Do not 
over-torque. Replace the terminal cover. Torque 
bolts to 10 Ib-ft. 

SPRING _:
 

LOCKING DISC J
 

NOTE: When the Handswitch is turned fully 
clockwise, "AUTO" should be indicated. 

,-WASHER. ABRE
 
I
 

BUSHING. I ; D-RING
 

THREAD£()7 : ".:':!SEAL--; I TNIllEO WASHERil :' II {(OR lOCK Vo/ASHFR} 

KHOB...,• ! I ,i I.! r~UT""'-,I : II . =-BL"'CI(~i ! I ~; i! ., ytllOW V 
! : • ~ .~r· : , BLUE 

63~~" \~;.o,).: ~'"=ffiJJ~
 
~~~G s'fl'~& 

Vl1RING TERMINALS 
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Field service of the OCM board is not recom­
mended. The factory maintains a stock of re­
placement boards for immediate shipment. To 
replace the OCM board, remove the Digital Con­
trol Module compartment cover (112" bolt heads). 
If applicable. disconnect the torque sensing 
wires from the bottom of the customer interface 
panel by gently pulling on the connector. Loosen 
the four captive screws holding the board to its 
mounting pads. Note the -L- shaped mounting 
bracket on the end of the board. To remove the 
board, pull the mounting bracket away from its 
mating surface with a slight rocking motion. See 
illustration below. 

To install a OCM board, lightly press the board 
connector into its receptacle until the mounting 
bracket is flush with its mounting surface. Tighten 
the four captive screws to 8 Ib-in. If applicable, 
connect the torque sensing wires to the bottom of 
the customer interface panel by gently pressing the 
connector into its receptacle. Replace the com­
partment cover. Torque cover bolts to 10 Ib-ft. 

CPS-2 
Field repair of the CPS-2 assembly is not 

recommended. The factory maintains a stock of 
replacement assemblies for immediate shipment. 
If it is necessary to replace the CPS-2, replace 
both the rotor and stator 1 circuit board assem­
bly. When returning the CPS-2 to the factory 
for service, include the rotor and stator 1 circuit 
board assembly. Do not separate the stator or 
circuit boards from their mounting plates. The 
rotor should be held inside the stator with rub­
ber bands and the hex studs reattached to the 
mounting plate for protection during shipment. 



To remove the CPS·2: 
1.	 Run the control drive to its midpoint of travel
 

with the local Handswitch. (If the standard
 
rotation of 100° has been reduced to 80°, the
 
midpoint of travel is 40°.)
 

2.	 Disconnect 120 V ac power to the drive. Re­

move the terminal, DCM compartment and
 
control end covers (1/2" bolt heads).
 

3. Record the wire colors on the terminal block
 
of the CPS-2 (see illustration at right), then
 
disconnect the wires. The terminals are
 
spring-loaded. To remove a wire, press the
 
tip of a 3/32" screwdriver into the slot at the
 
top of the small lever. Push down to open the
 
spring-loaded contact and release the wire.
 

4. Pull the wires from the transformer (see illus­

tration at right) back through the wire hole in
 
the CPS-2.
 

5. Loosen and	 remove the 3 hex studs that
 
clamp the CP5-2 in place. Ensure that the
 
inboard hex stud is not loosened as the out­

board stud is loosened.
 

6. Slide the CPS-2 stator assembly off the three
 
mounting bolts.
 

7. Note the position	 of the rotor clamp, then
 
loosen the rotor clamp screw and remove the
 
rotor from the shaft.
 ~,.l ,,," 

,	 .­
! ",,-'To install the new CPS·2: 

1. Remove the rotor from the replacement TRANSfORMERt; 
TERMINALSCPS-2 assembly. Slide the rotor, clamp end
 

first, onto the control shaft as close to the
 
mounting plate as possible. Leave the clamp
 oloose. Position the clamp in the same gen­

erallocation as the one removed previously.
 

2. Slide the new CP5-2 assembly over the studs 
and rotor. Replace the hex nuts but do not 
tighten. Carefully slide the rotor back into the 
CP5-2 assembly. Twist the rotor while sliding 
to prevent damage to the assembly. Tighten 
hex nuts to 5 Ib-ft. 

3. Thread the wires through the wire holes in the 
CP5-2 and reconnect them to the transformer 
and terminal block. 

4. Restore 120 V ac power to the drive and con­
nect a meter to the output. 

5. Insert a 0.031" feeler gauge between the rotor 
clamp and stator. Position the clamp 0.031" 
from the stator. 

6. Rotate the rotor (only a	 minor adjustment 
should be necessary) on the control shaft 
until the output voltage measured across TP4 
and TP1 (see illustration at right) reads 50% 
(approx. 3 volts) of the signal span. Tighten 
clamp to 5 Ib-in torque. 

7. Perform a position calibration procedure	 as 
described on page 30. 

CPS-2 Components 

OCM Test Points 
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START
 

.­
Is AC voltage at 
terminals B & C 
between 102 & 

11' V ",.7 

~
 

Connec:l
 
proper


NO
 power.. Is there a jumper LJ1 from terminal A 
to terminal C? YES~ Does drive work 

YES with Handswitch? NO 

Is there 0 volts NO 
across fuse "Fl· 
of the DCM-t.? 

YES 

Is the DCM-L NO 
power LED lit? 

.~ 

YES 

16ltle'STATUS- LEO NO 
on the OCM-llft? 

YES 

Replace 
the 

DCM-L 

Check 
drive 

calibration 

Replace the fuse, Install
see diagram on jumper
p.37 for location 

Go back
 
to
 

start
 

Check SLM for 
wear; rebultl or reo 
place as neoessary 

Is the "DEMAND' NO 
LEO Iii? 

YES 

Check the voltage 
across test points 
TP2 & TP3 (Rll) 

Is the signal 
greater than the ILOS threshold? 

YES 1NO 

Replace Apply 
the correct de-

DCM-L mand signal 

1 
Is the 'DEMAND" 

LED still on? 

YES 

YES 

NO 

Is the ·POSITION" .. 
LEO lit? 

YES 

Check the voltage 
across test POints 

TPl & TP4 

Is the Signal oul­
side the expected 

calibration range by\
I >.5% ohnan?1YES lNO 

RecaJibr<lte Replace 
drive, the 

see p. 24 DCM-L 

1 1
 
liS the 'POSITION" 

LED still on? 

YES 

Consult
 
Factory
 

_ 

Does motorDoes drive 
NONO appear towork properly 

energize?CWl 
YES 1YES 

NO 

Does drive run Does drive 
NOrandomly and/Ol 

CCW? 
work properly 

erratically? 

YES 1YES 

Check for correc:l 
move with Hand-
Does output shaft 

RIC netwolt(, 
switd1 in "STOP"? seep 36 

YES 

NO Is the RIC YES 
networl< correct? 

1 
Replaoe 

faulty 
components 

NO Is the "TORQUE" NO 
LED lit? 

rYES 

Is the torque &en-
sing cable connec· ~ 
led to the ~L? 

~YES
 

Remove 
load tom ~ 
crank aim 

S
 
I

Is the "TORQUE" 
LEO still on? 

Connec:l 
the 

cable 

~
 
Is the ·TORQUE" 1
 

LED stiU on?
 

Correct the 
over-torque 

condition 
~ 

~ 
Replace 

the 
DCM-L 

S 
Is the "TORQUE· -LED still on? 

YES 

, 
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I APPENDIX SPARE PARTS 

RECOMMENDED SPARE PARTS	 HOW TO ORDER SPARE PARTS 

It is recommended that certain replacement Select the needed parts from the spare parts 
parts be stocked for quick availability in the event list given below. Specify the drive's model Jserial 
that service of your Beck control drive is required. number (e.g., 11-308-031891-01-02) given on the 
The types of parts are listed in Table 4, below.	 nameplate to allow the factory to verify the part 

selection. Parts may be ordered by mail, telephone 
or fax, with the confirming order sent to the factory 
(see back cover). 

TABLE 4: RECOMMENDED SPARE PARTS 

DESCRIPTION PART NO. DESCRIPTION PART NO. 

Limit switch assembly 20-3202-10 Motor resistor See Tabfe 5. below 

Auxiliary swilch assembly 
(2 sWitches) 
(4 swilches) 

Gasket set: 
Model 11-159, -169 
Model 11-209. -269 
Model 11-309, -369 
Model 11-409, -469 

Control motor 

20-3202-11 
20-3202-12 

20-3110-01 
20-3110-02 
20-3110-02 
20-3110-03 

See Table 5. below 

Motor capacitor 

OCM Board 

Fuse, 7A, 125V 

CPS-2 

SLM Friction Kit: 

See Tabfe 5. below 

22·5009-xx. See 
Table 1, page 15 

11-1373-01 

20-3400-09 

See Tabfe 3, page 35 

TABLE 5: MOTORS, CAPACITORS AND RESISTORS
 

USED ON 
MODEL NO. 

MOTOR 
PART NO. VOLTAGE HERTZ AMP. 

CAPACITOR 
PART NO. VALUE 

RESISTOR 
PART NO. VALUE 

11-159/-169 

20-2700-20 

20-2701-20 

120 

120 

60 
50 

60 
50 

.17 

.17 

.32 

.32 

14-2840-02 
14-2840-13 

14-2840-11 
14-2840-11 

2 J.lf 
3 J.lf 

4 J.lf 
4 J.lf 

11-5802-03 
11-5802-03 

11-5802-02 
11-5802-02 

5000 
5000 

4750 
4750 

11-209/-269 
and 

11-309/-369 

20-2704-21 

20-2705-21 

120 

120 

60 
50 

60 
50 

.35 

.35 

.56 

.56 

14-2840-16 
14-2840-19 

14-2840-05 
14-2840-06 

5 J.lf 
7 J.lf 

8 J.lf 
10 J.lf 

20-1971-13 
20-1971-13 

20-1971-12 
20-1971-12 

2200 
2200 

1100­
1100­

20-2201-21, -31 120 60 
50 

1.25 
1.25 

14-2840-17 
14-2840-16 
14-2840-17 

15 J.lf 
5 J.lf 
15 J.lf 

20-1971-03 
20-1971-03 

750­
750­

11-409/-469 

20-2201-22, -32 120 60 
50 

2.20 
2.20 

14-2840-15 
14-2840-05 
14-2840-15 

25 J.lf 
8J.lf 

25 J.lf 

20-1971-04 
20-1971-04 

37.50­
37.50­

20-2201-23, -33 120 60 

50 

3.00 

3.00 

14-2840-15 
14-2840-09 
14-2840-15 
14-2840-05 
14-2840-09 

25 J.lf 
6 J.lf 

25 J.lf 
8 J.lf 
6 J.lf 

20-1971-06 

20-1971-10 

180­

240­

-This IS a resistor assembly. . . 
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TABLE 6:
 
DRIVE COMPONENTS FOR MODEL 11-159 I -169
 

ITEM 
NO. 

1 
2 

3 
4 

5 
6 
7 
8 

9 

10 

DESCRIPTION 

Body rear 
Body front 
Output shaft assembly and main gear 
Spring washer 
Ball bearing, output shaft 
Seal, output shaft 

Gear, 3rd combination 

Gear module assembly. see Table 9. 

page 44, for part number 

Control motor, see Table 5, page 40. for 

part number 

Handwheel 

ITEM 
NO. DESCRIPTION 

11 Terminall OCM compartment cover 
12 Gasket, body 
13 Gasket, control motor 
14 Gasket, terminal cover 

Gasket, DCM cover 
Gasket, control end cover 

Control end cover 

Control end cover extension 

Terminal block 

Barrier, insulator, terminal compartment 

15 Index pointer (-159 only) 

16 Bracket (-169 only) 

Note: To ensure exact replacement parts. include all nameplate dala of the Beck drive with the order. 
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21• 
TABLE 7:
 

DRIVE COMPONENTS FOR MODEL 11-209/-269/-309/-369
 

ITEM 

NO. DESCRIPTION 
ITEM 

NO. DESCRIPTION 

1 Body rear 13 Teminall DCM compartment cover 

2 Body front 14 Gasket, body 

3 Output shaft assembly and main gear 15 Gasket, gear module .. Spring washer 16 Gasket, control motor 

5 Ball bearing. output shaft 17 Gasket, OeM & terminal cover 

6 Seal, output shaft 18 Gasket. control end cover 

7 Gear. 3rd combination 19 Control end cover 

8 Pin. 3rd combination gear Control end cover extension 

9 Thrust washer TerminaJ block 

10 Gear module assembly. see Table 9. 
page 44. for part number 

Barrier, insulator, terminal compartment 

Barrier plate 

11 Control motor, see Table 5. page 40, for Gasket. barrier plate 

part number 20 Index (-209/-309 only) 

12 Handwheel 21 Bracket (-269/-369 only)• Note: To ensure exact replacement parts. include ai' nameplate data of tile Beck drive with the order. 
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TABLE 8:
 
DRIVE COMPONENTS FOR MODEL 11-4091 -469
 

ITEM 
NO. 

1 
2 

3 
4 

5 
6 
7 
8 
9 
10 

11 

DESCRIPTION 

Body rear 
Body front 
Output shaft assembly and main gear 

Spring washer 
Ball bearing. output shaft 

Seal, output shaft 

Gear, 3rd combination 
Pin, 3rd combination gear 

Thrust washer 
Gear module assembly, see Table 9, 

page 44, for part number 

Control motor, see Table 5, page 40, for 

part number 

ITEM 
NO. DESCRIPTION 

12 Handwheel 

13 Gasket. control motor 

14 Gasket, body 
15 Gasket. gear module 

16 Gasket, control end cover 

17 Controt end cover 

Control end cover extension 

Terminal block & barrier plate 

Gasket, barrier plate 

OCM & terminal compartment cover 

Gasket, DeM & terminal cover 

Barrier, insulator, terminal compartment 

18 Index (-459 only) 

19 Bracket (-469 only) 

Note: To ensure exad replacement parts, include all nameplate data of the Beck drive with the order. 
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TABLE 9: 
GEARS, TORQUE AND TIMING OPTIONS
 

Drive 
Model 

Number 

Approx. 
Weight 

(Ibs) 

Maximum 
Overhung 

Load 
IIbs) 

Motor Part 
Number 

Motor 
Current@ 
120Vac, 

60Hz" 
Gear Module 

Number 
Torque 
lib-ttl 

Models -159 & 
-X09 

Taming 
(sec 1100") @ 

60 Hr' 

Models-X69 
TIming 

(sec 1911')@ 
60 Hz" 

11-159 60 750 20-270(}-20 .17 14-9733-01 
14-9733-02 

80 
60 

90 
60 

81 
54 

11-169 55 14-9733-03 40 40 36 
14-9733-04 20 20 18 

20-2701-20 .32 14-9733-03 80 40 36 
14-9733-04 40 20 18 
14-9733-05 15 11 10 

11-209 125 3000 2(}-2704-21 .35 14-9730-{)4 
14-9730-05 

125 
175 

40 
60 

36 
54 

11-269 115 14-9730-08 250 75 68 

20-2705-21 .56 14-9730-02 125 20 18 
14-9730-04 250 40 36 

11-309 125 4500 2(}-2704-2" .35 14-9730-09 JOO 100 90 

11-369 115 20-2705-21 .56 14-9730-04 
14-97J(H)5 
14-9730-08 
14-9730-09 

300 
400 
550 
650 

40 
60 
75 

100 

36 
54 
68 
90 

11-409 270 9000 20-2201-21, -31 1.25 14-9732-02 
14-9732-03 
14-9732-04 
14-9732-05 
14-9732-07 

800 
1500 
1000 

350 
550 

60 
100 
75 
24 
40 

54 
90 
68 
22 
36 

11-469 216 

20-2201-22. -32 2.20 14-9732-02 1800 60 54 
14-9732-05 650 24 22 
14-9732-07 1000 40 36 

20-2201-23. -33 3.00 14-9732-02 1800 36 32 
14·9732"07 1000 24 22 

•
 

CAUTION: Use only the motor and gear housing combinations ~sted above. Other combinations may cause internal damage 
to the drive and/or damage to external equipment. 

'50 Hz motor currents do nOI exceed 110°4 of 60 Hz levels. 

·°50 Hz timing = 1.2 x 60 Hz liming. 
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APPENDIX SERIAL COMMANDS-----------­
Communications 

The Beck Digital Control Module (DCM) is 
equipped with a serial interface which allows for 
direct communication with a computer. Using a 
communication cable, connecl the DCM to the 
computer using the DCM's RS-232 (J20) connector 
(see illustration on this page) and the computer's 
COM port. Ensure that the COM port on the com­
puter is active, and that the cable is plugged into 
the proper COM port jf more than one is present 
(e.g., COM1, COM2, etc.). Note that a plug end 
adapter may be necessary for connection to the 
computer's COM port. 

Once connected, communication can be estab­
lished between the OCM and the computer using a 
terminal emulation program, such as HyperTermi­
nal. This method of communication will allow for 
configuration, calibration and verification of drive 
OCM settings without the use of custom software 
applications. 

HyperTerminal Software 
HyperTerminal is the standard ASCII termi­

nal emulalion software provided with Microsoft® 
Windows®. If using HyperTerminal, the following 
instructions will assist in setup. Note that some 
variation to these instructions may be necessary 
depending on the version of HyperTerminal being 
used. 

RS-232 
Connector 

Once the computer has been connected to the 
DCM, access HyperTerminal by clicking first on 
"Start", then "Programs", then "Accessories", then 
"Communications", then "HyperTerminal". 

Double-dick on the "Hypertrm.exe" icon to start 
the program. Once HyperTerminal is running, it is 
necessary to set up a file with the proper settings 
to communicate with the OCM. Proceed as fol­
lows: 

1.	 If prompted to install a modem, answer "no".
 
Proceed to enter a name (e.g., "OCM") and
 
select an icon (any will suffice) in the "Connec­

tion Description" box. Click the "OK" button.
 

2.	 The "Connect to" box should open next. At 
the bottom of the box, set the "Connect using" 
selection to the computer COM port that has 
been connected to the DCM. Click the "OK" 
button. 

3.	 The COM port properties box should open next. 
This is where the communication settings are 
established. The correct settings are: 

a.	 Bits per second = "1200" 
b.	 Data bits = "8" 
c.	 Parity = "none" 
d.	 Stop bits = "1" 
e.	 Flow control = "none" 

4. With the appropriate settings entered from Step	 . 
3, above, click "OK". Communications should 
now be enabled. 

J 

5.	 Press the "Enter" key twice. "Ok" should be 
displayed indicating that HyperTerminal is com­
municating with the DCM. 
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APPENDIX SERIAL COMMANDS	 _
 

Commands and Arguments 
Commands can be used for a variety of func­

tions including changing the operating configuration 
of the drive, verifying operation settings, calibration 
and accessing diagnostic information. There are 
essentially four different types of commands: 

1.	 Dual-purpose commands. These com­
mands can be used to either modify drive 
configuration settings or display the settings 
already set in the drive. In order to set or 
make a change to the settings, the command 
requires an argument (n). If the command is 
used for display purposes only, the argument 
is omitted. Examples of these commands 
include "deadband" and "demlos". 

2.	 Display only commands. These commands 
are used to display diagnostic or operating 
information like present signal values. No 
arguments are required. Examples include 
the "stat" command and the "signals" ,com­
mand. 

• 
3. Set only commands. These commands 

serve only to make a parameter change. 
Typically, they apply to the drive calibration. 
This type of command requires an argu­
ment, but unlike dual-purpose commands, 
they retum an error message when entered 
without an argument. Examples include the 
"demis" and "posis" commands. 

4.	 Execute action commands. These com­
mands serve to reset, enable or disable 
features and do not require an argument. 
Entering these commands produces an 
immediate action. Examples include the 
"revert" and "torqen" command. 

The available commands are listed on page 47 
and each is described in more detail on pages 48 
through 52. The command description explains the 
use or uses of the command, while the argument 
column describes the applicable arguments for 
those commands that require them. In the com­
mand tables, arguments are denoted as n. Note 
that the commands described as "sets and/or dis­
plays" signify dual purpose commands that can 
be used with or without an argument for setting or 
verifying configuration settings. 
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JI--------- ­
SERIAL COMMANDS 

The following is a list of serial commands available through the RS-232 interface. Error cocIes 
associated with these commands are listed on page 53. 

General Configuration Commands (p. 48) 

deadband
 
drvrotation
 
stalltime
 

Reset Factory Settings Commands (p. 48) 

resettrim 
revert 

Demand Signal Commands (p. 49) 

demis
 
demfunc
 
demlos
 
demlosgtp
 

Position & Feedback Signal Commands (p. 50) 

posis
 
fbis
 
iomode
 

Torque Function Commands (p. 51) 

torqis
 
torqO
 
torq100
 
torqdis
 
torqen
 

Diagnostic and Information Commands (p.52) 

signals 
stat 
tempf 
torq 
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APPENDIX SERIAL COMMANDS _t Note: For specific information on the following functions. see the appropn"ate sections of the manual. 

General Configuration Commands 

Command Description Argument n and Information 

deadband n 

drvrotation n 

stalltime n 

Sets and/or displays the drive deadband n = deadband in % x 100 (e.g., the standard 
in % of Demand signal span. deadband is 0.6%, thus n :: "50" (0.6 x 100)). 

Sets and/or displays the direction of drive 
output shaft rotation resulting from an 
increasing Demand signal (as viewed) 
looking into the end of the drive output 
shaft). 

Sets and/or displays the time allowed for 
the drive to reach its Demand target. If 
the drive cannot reach the target in the 
allotted time, a stall condition is initiated. 

Valid n values range from "25" to "500",(0.25% 
to 5% deadband). 

n :: "0" (indicates clockwise rotation); or 
n:: "1" (indicates counterclockwise rotation). 

n =number of line cycles. This number is cal­
culated by mUltiplying the desired stall activa­
tion time in seconds by the line power cycles of 
the drive (50 or 60 HZ). For example, if the de­
sired time to stall activation is 200 seconds and 
the drive operates at 60 Hz, n ="12000" (200 x 
60). TIme to stall is configurable from approx. 
30 seconds ("1800") to 300 seconds ("18000"). 
The default value is "18000" (300 sec.). 

• Reset Factory Settings Commands 

Command Description Argument n and Information 

resettrim n 

revert 

Resets any of the four drive calibration 
trims to the original factory settings. An 
argument is required to select the de­
sired calibration. This will overwrite any 
calibration performed by the user. 
WARNING-Implementing this com­
mand may cause the drive to reposition. 

Resets all the configurable drive features 
back to the factory settings, retuming the 
drive to as-shipped operation. 
WARNING-This overwrites any con­
figuration changes made by the user and 
can cause the drive to reposition and 
function differently. 

n ="0" (Drive position calibration, 
see "posis"); 

n ="1" (Demand signal calibration, 
see "demis"); 

n ="3" (Torque calibration (optional), 
see "torqis", "torqO 0", & "torq 100"); 

n ="32" (Feedback signal calibration, 
see "this"). 

No argument reqUired. 
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'-" Demand Signal Commands 

Command Description Argument n and Information 

demis n 

demfunc n 

demlos n 

demlosgtp n 

Calibrates the DCM's interpretation of 
the analog Demand signal to the drive. 

. and requires an argument indicating the 
signal level in terms of percent of signal 
span. This command also requires the 
application of a signal to. the drive when 
the command is used. This command 
must be applied twice to allow the DeM 
to fit a straight-line function. One entry 
must be for a signal level below 50% of 
span and the second must be for a signal 
level greater than 50% of span. If only 
one end point needs to be changed for 
purposes such as split ranging, this can 
be achieved implementing the command 
only once. 

Sets andJor displays the Demand sig­
nal input characterization function. The 
DCM provides either linear or square 
function characterization. 

Sets and/or displays the Demand signal 
threshold level below which the DCM 
recognizes that the signal is lost. The 
threshold level is described in terms 
of mV for the DCM-L or percentage of 
signal span for the DCM-H. This com­
mand also sets and/or displays the LOS 
(Loss Of Signal) action the drive inititi­
ates when the Demand signal drops 
below the threshold value. The options 
for the LOS action include stay in place 
("sip") or go to a predetermined position 
("gtp~). Note that the command always 
reports both settings. but only sets one 
argument at a time. The command must 
be used twice if both the threshold and 
action need to be set. 

Sets and/or displays the position (in 
terms of a percentage of full drive travel) 
that the drive will run to upon loss of the 
demand signal if the drive is set to "gtp· 
(go to position) (see ·demlos" above). 
This command has no effect when the 
drive is set to "sip· (stay in place). See 
"demlos" command. 

n =the Demand signal level as a percentage 
multiplied by a factor of 100. For example. cali­
brating a drive with a 4-20 rnA Demand signal 
would first require setting the Demand signal to 
a level less than 50% of span (i.e.• less than 12 
rnA, preferably 4 rnA). The demis command 
should then be entered with the argument n 
equal to the percent of the signal span x 100. 
For example. with the Demand signal at 4 mA, 
n is calculated by 0% x 100 = 0; therefore n = 
~o~. If the signal was at some other level below 
50%, such as 8 rnA. the argument n will equal 
25% x 100 or n =~2500~. The demis command 
should then be reapplied with the Demand 
signal now set for a value greater than 50% 
of span (i.e.• greater than 12 mAo preferably 
20 rnA). For example. 20 rnA would be 100% 
x 100, thus n =~10000~; or 16 rnA would be 
75% x 100, thus n =~7500~. 

n =~Iinea~; or 
n =~square". 

n = the threshold value. For drives equipped 
with the DCM-L, this value is in mV and must 
be greater than or equal to O. With a 4-20 rnA 
drive (1-5 Volt Demand signal dropped across 
the board input resistor). the threshold could 
be set between 0 and 1 Volt. For example. if 
0.5 Volts (500 mV) is selected as the thresh­
old. then n ="500~. The default value for n = 
~850" (850 mV). For drives equipped with the 
DCM-H, the threshold value is expressed as a 
percentage of demand signal span, and must 
be a negative number. For example. with a 
4-20 mA drive, and a desired threshold of 3.2 
rnA, which is 5% below the 0% demand (-5%) 
signal value, then n =~-500" (-5 x 100). 

-OR­
n =·sip" or "gtp·, and must be entered sepa­
rately from n. 

n =desired position of the drive when the de­
mand signal is lost. The position is expressed 
as a percentage of full drive travel x 100. For 
example. if the desired position is 50"10 of full 
travel. then n ="5.000" (50 x 100). 

49 



APPENDIX SERIAL COMMANDS _ 
Note: For specific information on the following functions. see the appropriate sections of the manual. 

Position & Feedback Signal Commands 

Command Description Argument nand Infonnation 

•
 

posis n 

fbis n 

iomode n 

Calibrates the DCM interpretation of 
the position reference signal from the 
drive's position sensor (CPS) to the 
DCM. Calibrating this enables the DCM 
to determine the travel limits of the drive. 
This command must be used twice to es­
tablish the drive's travel range (Le., at a 
position less than 50% of travel, and at a 
position greater than 50% of travel). The 
drive must be positioned at a known point 
when entering this command. If only 
one end of travel needs to be modified 
for short stroke operation, then the com­
mand need be applied only once for that 
end of travel. 

Trims the drive's 4-20 mA position Feed­
back signal calibration. Implementing 
this command is normally not necessary, 
since the signal is factory calibrated to 
4-20 mA; however, it allows the user to 
compensate for minor calibration differ­
ences between the signal and the dis­
play instrumentation calibrations. It can 
be applied to either or both ends of the 
signal range, but should only be used if a 
Demand signal calibration has been per­
fonned. This ensures that slight Feed­
back signal display errors are not a result 
of Demand signal calibration errors. The 
recommended way to use this command 
is to apply it at the drive's 0% travel posi­
tion and again at its 100% position. 

Sets the Feedback option for the drive. 
This is a hardware configuration com­
mand that enables/disables the extemal 
position Feedback or is used to configure 
the drive for retrofit into an older, control 
option 7 drive. 

n = the present drive position as a percentage 
of full drive travel x 100. For example, if the 
drive is to be calibrated for 100· of travel, the 
drive should first be positioned at the O· or 0% 
travel position. Once at this position, the "posis" 
command should be executed with n ="0" (0% x 
100). In this example, the position of the drive 
could be anywhere less than 50%, with that 
percentage multiplied by 100. Next, the drive 
should be run to the 100% position (100· away 
in the example above). Once at this position, 
the "posis" command should be executed with 
n ="10,000" (100% x 100). The position of the 
drive could be anywhere greater than 50%, with 
that percentage multiplied by 100. 

n = the measured Feedback signal as a per­
centage of the signal range. For example, if 
the drive is positioned to its 0% position, the 
position Feedback signal should be very close 
to 4 rnA (± 0.06 rnA). However, calibration dif­
ferences between the Feedback signal and the 
measuring/display instruments may result in 
a more sizable difference. For example, as­
sume that the drive is at 0% position, but the 
Feedback displayed is 3.9 rnA. n is calculated 
by first finding the percent signal represented by 
3.9 mAand multiplying by 100. Thatis, -0.1 mA 
(3.9-4.0) divided by 16 rnA (signal span), which 
is -0.635%, multiplied by 100. Therefore, n = 
--63.5. Similarly, the 100% travel point can be 
trimmed by positioning the drive at its 100% p0­

sition and perfonning the same calculation. For 
example, if at 100% the Feedback measured 
is 19.9 rnA instead of the desired 20.0 rnA, 
"fbis" should be implemented with n =99.375% 
({19.9-20.0}+ 16x 100). 

n = the number representing the Feedback 
source: "0" =none (disables extemal position 
feedback), "1" = Feedback (enables external 
position feedback sourced by the DCM), "2" = 
Potentiometer (provides power for feedback pot. 
used in option 7 drives). 
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~ Torque Function Commands (if applicable-torque sensing is an option) 

Command Description Argument n and Information 

torqis n 

torqO 0 

torq100 n 

Calibrates the torque signal in the drive 
based on the application of known loads 
to the drive. This method of calibrating 
torque should only be used if known loads 
can be applied to the drive. This com­
mand must be used'twice to establish the 
torque range (Le., at a percentage less 
than 50%, and at a percentage greater 
than 50%). See "torqO" and "torq100" for 
an altemate method of calibrating torque 
using constant calibration factors. 

Used in conjunction with "torq100 n", 
calibrates the torque signal in the drive 
based on constant calibration factors. 
The "torqO 0" command calibrates 0% 
torque. 

Used in conjunction with ·torqO 0", 
calibrates the torque signal in the drive 
based on constant calibration factors. 
The "torque100 n" comand calibrates 
100% torque. 

n = the percentage of torque applied x 100. 
For example, if the drive is rated for 40 Ib-ft, 
first remove the load from the drive. Execute 
the "torqis" command with n ="0· (0% x 100). 
This lower torque percentage could also be 
any known load resulting in less than 50% 
torque (with the value of n changing accord­
ingly). Next, a known load should be applied 
resulting in the maximum rated torque of the 
drive (in this example, 40 Ib-ft). Execute the 
"torqis" command once again with n =·10,000" 
(100% x 100). This higher torque percent­
age could also be any known load resulting in 
greater than 50% torque. 

When the drive is at 0% torque (no load ap­
plied), "torqO 0" should be executed to set the 
current torque value to 0%. 

n =the calibration factor as noted in the table 
below. The factor used is dependent upon the 
drive model and torque rating of the drive. For 
example, for an 11-159 control drive rated at 
40 Ib-ft of torque, n ="401·. 

TORQUE CALIBRATION FACTORS 

Drive Torque Calibration 
Model Rating (Ib-ft) Factor 

11-159 15 150 
20 200 
40 401 
60 602 
80 803 

11-169 15 80 
20 106 
40 213 
60 318 
80 426 

11-209, -269 125 80 
175 112 
250 160 

Drive 
Model 

Torque 
Rating (Ib-ft) 

Calibration 
Factor 

11-309, -369 300 
400 
550 
650 

192 
257 
353 
417 

11-409, -469 350 
550 
650 
800 

1,000 
1,500 

79 
125 
148 
182 
228 
342 

1,800 411 

torqdis Disables the drive's torque measurement 
(if applicable). 

No argument required. 

torqen Enables the drive's torque measurement 
(if applicable). 

No argument required. 
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APPENDIX SERIAL COMMANDS ---­
Note: For specific information on the following functions, see the appropriate sections of the manual. 

Diagnostic and Information Commands 

Command Description Argument n and Information 

•
 

signals Displays the current value of the Position No argument required. 
signal and the Demand signal. When 
executed, the "signals· command will 
retum the current value of the Position 
signal in millivolts (mV) followed by the 
current value of the Demand signal in 
microamps (IJA). 

stat Displays information on the status of the No argument required. 
drive. Information displayed includes: 

Position (% x 100) 
Demand (% x 100) 
Deadband (% x 100) 
Motor starts, reversals and stalls 
(hexadecimal) 

Total run time (hexadecimal-seconds) 
Overtorques (hexadecimal) 
Maximum Torque (%) 
Alarm codes (none or alarm code) 
Position lOS, Demand lOS and 

Stalled motor, if currently applicable 
Operational mode 
Current drive travel direction or stop 
line power cycles (Hz) 
Demand or Position error, if appli­
cable 

tempf Displays measured temperatures in the No argument required. 
drive. Information is displayed in oF. and 
includes: 

low temperature extreme recorded 
by the DCM 

Current temperature 
High temperature extreme recorded 
by the DCM 

torq Displays torque settings and current No argument required. 
torque measurement. Information dis­
played includes: 

Current torque value (in counts) 
0% torque setting (in counts) 
100% torque setting (in counts) 
Current torque value (percentage) 
Over range alarm if the current torque 

value exceeds the alarm threshold. 

,
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'-'" Command Error Codes 

When an error is encountered using the serial commands, an "ERROR XX" message is returned. The 
table below provides a description of the error codes ("XX"). 

•
 

Code Description 

2 Invalid selection 

3 Value too big 

4· Value too small 

5 Data length error 

6 General error 

9 Process too high 

10 Process too low 

14 Span too small 

32 Busy 

64 Not implemented 

Information 

Displayed when an unknown command 
has been entered. 

Displayed when an entered numeric 
value exceeds expected parameters. 

Displayed when an entered numeric 
value is less than expected parameters. 

Displayed when the wrong number of 
arguments is entered. 

Displayed when a combination of cir­
cumstances prevents a better descrip­
tion of the error. 

Displayed when the entered value ex­
ceeds acceptable parameters when 
calibrating a 0% value. 

Displayed when the entered value is 
less than acceptable parameters when 
calibrating a 100% value. 

Displayed when entered values for a 0% 
point and a 100% point are too dose. 

Displayed when a memory store is re­
quested and another memory store is 
already in process. 

Displayed when an entered command is 
defined, but cannot be implemented. 
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SERVICES _
 

PRODUCT DEMONSTRATIONS 
Each of Beck's Sales Engineers has access 

to a complete set of drive models so that he can 
demonstrate virtually any of their features at your 
location. In order to arrange to see a Beck drive 
in your plant or office, contact Beck's Sales De­
partment. 

SITE SURVEYS 
Beck Sales Engineers are available to dis­

cuss your process control requirements. Often 
a visit to your location is the best way to gain a 
thorough understanding of your needs, in order 
to meet them most accurately and completely. 

Mounting hardware, torque requirements, 
linkage, control signal information, and optional 
equipment can be analyzed most effectively at 
the work site. Beck's analysis at the job site can 
help ensure that specifications are accurate, es­
pecially in the case of complex applications. 

APPLICATION REVIEWS 
By sharing your needs with a Beck Sales 

Engineer you can take advantage of the best ap­
plication advice for the type of control you need. 
This review will yield a better understanding of 
the versatility of Beck drives for your installa­
tions, as well as complete details on options and 
accessories to make the process as effective as 
possible. 

SPECIFICATION WRITING 
Beck provides specification writing assistance 

in order to help you specify and order the right 
drives for your applications. Beck Sales Engi­
neers will work with you to make it easier for you 
to obtain the proper equipment and give you con­
fidence that no details are overlooked. 

HOW TO OBTAIN SERVICE 
Factory repair of drives or subassemblies is 

available for both normal and emergency service. 
To assure prompt processing. contact the fac­
tory to receive a Returned Material Authorization 
(RMA) number. If a repair estimation is desired. 
please send the name and phone number of your 
contact for service authorization. It is helpful to 
include a description of the work desired with the 
shipment or, in the event of a problem. the mal­
function being experienced. 

WARRANTY STATEMENT 

The Seller warrants that the equipment sold hereunder shall conform to Seller's standard specifications. The Seller warrants said 
equipment to be free from defects in materials and wort<manship. This warranty applies to normal recommended use and service for 
one year from the date on which the equipment is shipped. The Seller's obligation under this warranty, and Buyer's exclusive remedy, 
will be the repair or replacement, without charge, at the Seller's factory, of any defective equipment covered by this wananty. In no 
event will the Seller's liability exceed the contract price for the goods claimed to be defective. 

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY OTHER EXPRESS OR IMPLIED WARRANTY, INCLUDING IMPLIED WAR­
RANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND ALL OTHER OBLIGATIONS OR LIABILI­
TIES OF THE SELLER INCLUDING INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES. 

Buyer acknowledges its responsibility under OSHA, related laws and regulations and other safety laws, regulations, standards, 
practices or recommendations which are principalty directed to the use of equipment in its operating environment. Buyer acknowl­
edges that the conditions under which such equipment will be used, its use or combination with, or proximity to, other eqUipment, 
and other circumstances of the operation of such equipment are matters beyond Seller's control. BUYER HEREBY AGREES TO 
INDEMNIFY SELLER AGAINST ALL CLAIMS, DAMAGES, COSTS OR LIABILITIES (INCLUDING, BUT NOT LIMITED TO, ATTOR­
NEYS' FEES AND OTHER LEGAL EXPENSES), WHETHER ON ACCOUNT OF NEGLIGENCE OR OTHERWISE, EXCEPT THOSE 
CLAIMS BASED SOLELY UPON THE NEGLIGENCE OF SEUER AND THOSE CLAIMS ASSERTED BY SELLER'S EMPLOYEES 
WHICH ARISE OUT OF OR RESULT FROM THE OPERATION OR USE OF THE EQUIPMENT BY SELLER'S EMPLOYEES. 

© Copyright 2003 by Harold Beck & Sons, Inc.
 
Beck Control Drives are covered by the following patents: 3,667,578; 4,690,168; and 6.563,412 with other
 
patents pending.
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Seblg Policy L-~S2~ 

J...,,18,2003 

HAROLD BECK & SONS INC
 
Thank you for the opportunity to furnish this price quotation. Orders are subject to tbe following terms and conditions.
 

• 
• 

~ 

: :-: csbrraled delMry on the face o( Ihis ~ .... vafid for 1be periods _cd, 
pro\lided Buyer', order. r...... (or production, and requested deliYay eWe ue all within the da,es 
silo..... on lhc fa<x of this quoubon. Additional cncnclod price prolCClioa is no< avaiIobIo unIcss 
spcci6cally so ....ed on the face o( the qUOlabon. 

Prico arc sut;eet to com:ction (or errors, and arc in acc:ordanc::e with price conlrOlrcgulaIions of 

the U.S. Govc:mmcnt 

Cha.c" ... Qaaatltics ..d Spccilic:adoBS 

Chaniles in quantilics and spccilicalions ""'.....ed or ~vcd by Buyer aher rcccipl o( lhe 
Buyer', order WIll be invcie<d al the price in effect at the time the change is received 

Doli•..,. aad Risk .(Loos 

Shipment shall be FOB SdIcr', factory, NCWlown, PcmsyIvania USA. Buyer hereby grants 10 
Seller • ICCUrity inten:sl in the cquipm:nl pun:IuIscd 10 ICCIII'C payment o( the purdIasc price 
inwia:d '0 1Iu)ocr. Risk o( loss or damage in llWIsit shall be upon Buyer ew:n i( the cqlJipmcnt is 
,hipped FOB place o( dcstinatioo-

Payaamt .... CndIt T.... 

Unless Olhcrwisc specified on the fa<x o( this quotation, Icrm5 o( paymcrII arc IICI casIl 30 days 
Iillm date o( invoice, subject 10 --"val and axninuation o( approval of acdit by lhe ScIIcr. An 
payments arc 10 be mode BI par in U.S. c:unax:y 1l>n>ugb • U.S. bonk 10 the address staled in 

Sdlcr'l invoice. 

I( BI any .ime alicr ..y --"val of credit the financial condirions of the Buyer ,hall be dacrmincd 
or believed by the Seller, in iu sole ju<igrnmt, 10 be or 10 have bc:comc such as not to justifY the 
amrinuation of the above credit Icrm5 by the ScIIcr 10 the 1Iu)ocr. Ic.-ms o( payment shall be or 
become COD or inmedi panial or fu/I ad""""" paymeIlI, or • conDnatioo of the IOrcgoing 
mctIlods. or .. the ScIIcr y thcu or t/leI'CBf\er Iillm Umr: 10 Umr: dcet and specify. 

lWDedia apoa Der...... P''-' 

In the ew:nl of de&ult by Buyer .. making paymr:nt w..... due, the ScIIcr, iu agcms or assigns. is 
authorized 10 take pouessioo and _ the cqW-' &om the Buyer'. premises, or 
elsewhcrc, without dcmmd or other cause or notioc of any kD1, and all rights lOr action of 
lTcspass or other causes arc waived by Buya. Buyer will pay 10 Seller rcasoRBblc charges for its 
use of the equipment and rcimbune Seller (or ill cxpcnscs or repossession. 

I tpPiaC D••es 

Shipping dates arc --"ximate and arc based upon JlIOlI1ll and limely receipt of an ncccssary 
..formalioo from the Buyer. Orders which require ~ p;or 10 rdcasc for JWOduction, or 

'-'" wIIich .... pIaad on hold ..y .ime aficr receipt of onJcr. but p;or to shipment, Ml be ,uIJjcct '0 
IC\'ised dcli""'1 eW... Such deti""'1 dat.. ,haD be the cstimBIed cIdivcry eW.. in effect at the 
Umr: lhe release for JWOduction or _ from hold is rcceiYCd by Seller. 

The Seller ,baD not be IiabIc for dcIayo in deti""'1 or 60iIwe 10 manufacture or deliver due 10: (I) 
causes bcyood its reasonable contro~ (2) acts of God, acts of the Buyer, acts of civil, or military 
authority. priorities, fires. strikes. JIoods, cpicIcrQcs, war. riot. dcIayo .. _ion, (3) 
inabrlity 10 obWn ncccssary labor. matcrials, CO!I1lOflCIltS, or manutilc:turinll facilities. or (4) 
durngcs in specihcations. chrcaions. or design requested by Buyer or agreed 10 by Buyer. In the 
CYCnt of such delay, 1be detivcry daIC shall be cncnclod fOr that Icogth of time IS II'8Y be 
rcasonabIc: ncccssary 10 ~e the delay. 

l...idRC 

The ScIIcr rc:scnocs lbc right '0 a.voMx when orden are ready for ~ aDd ate held past the 
scheduled delivery da'e by Buyer', request, or any other rcuon beyond the Sdlcr', comrol. 
Terms of paymr:nt for invoices issued uncia such ~ wiD be lbc ......... Iho"lh the 
in""icz were prcpucd BI the time of shipment. Buyer will be IiabIc for actual C05lS ofstorage and 
lranSportOlion rcsultinc &om said defc:rnl ofdcIivcry. 

Unless othc:rwisc specified on the face of this quotation, DtaIIation eel maintenance of the 
equipment is the responsibility of the Buyer. 

One instruction manual including installation, mainl_ and parts ..fonnalion is included for 
each Model type in the shipmcrd. Additional copies requested wiJI be shipped scporately unIcss 
otherwise instructed There may be • chorge for n:qucsrcd qoaaraitics that arc Ilqe relative '0 
nurrbcr of unilS shipped. 

Harold Beet Ii. Sons. Inc. (Bcd) w........ dIa. our cqW-, shall conform 10 Bcd'. standard 
,peeihcations. Bcd: warrants said equipment 10 be fRe Iillm defects in ....criaIs and 
worlcmansbip. This WBmlllty applies 10 nonnaI r<COrmlCIded use aDd ,emee lbr three )'<lUI from 
the eWe on which the cquiprncnt is shipped. Iqlropcr mtanabon. nUuse, in¥opcr mainlenance. 
and normal weat eel tear arc no' COYCI'Cd 

Thc Buyer ~ nolifY IIeck of any wamntY issues within 37 months of original shipmcm eWe 
and rdum the goods in question, at Buyer's expense, 10 Beet (or cvaluation. I( the produa fails 
to conform 10 the wuranty, Bcd:'s sole obIig.tion and lbc Buyer', exclusive remedy will be: I) 
tho repair or ropIacemcn~ without dwgc, BI BccI:'s f...OI}'. of any dofeetivc equipment covered 
by this warrantY. or 2) al Beet's option, • IUII refund of the purdwe price. In no cvenI ...11 
Bock'sliabilily exoecd the.......- price for lbc goods cIaimcd 10 be dofcaivc. 

llfIS WARRANlY IS EXPRESSLY IN LIEU OF ANY OlllER EXPRESS OR 
IMPum WAIUtAN1Y. INCLUDING t~trLlED WARRANTIES OF 
MERCHANTA81U1Y AND FJ11'lESS FOR A PARTICULAR PURPOSE. AND ALL 
OTIlER 08UGATIONS OR LIABIUTlES OF 8ECK. In no casc shall IIeck be IiabIc lOr 
..y spc<:iaI, incidcmaJ or consequential c!arnII<> based upon brcadI of w...--y, brcadI of 
contract, JlClligc:nce, 5lrict ton. or any other Icgal theory. Sua. domag.. include, but .. no< 
linWted '0, loss o( profits. loss of ..-.uc. loss of _ o( the ~ or any associated 

cquipmc:n'. cost of capital, cost of ..y ,ubstitule equipment. facilities or service, _imc. 1be 
daim5 o( tM-d panies including cus'omcn and injury '0 propcny 

Buya adrnowlcdgcs iIs responsibilities under OSHA. related laws and rcguIalioos. aod other 
safety laws. regulations. standanls, pr3CIiccs or rceonmcndations that arc principaIJy clirccted '0 
the usc of cquiprncnt in iu opcnting environment. Buyer acItnowlcdB" that the conditions undc.­
which the equipment will be used, its usc or coni>ination will\, or prol<in-ity 10, other equipment, 
and other ciraanstances of the operation of such equipment arc man<n beyond Beck'. control. 
8ayer Ite....y "Crees '0 iIId....ify Bcd< 'C.ialt .u claias, da_ costs .. liIo_ 
(iacludi_c bll1 _t limited Ie, .uoraey's fees .Itd et"e-Ie&•• npaasa" wbc1:1aer _ au...t 
.f _UCC.ec .. etIlcrwisc, oucp••10_ cia.. based ..1cIy upon tIK ~IiCOllec.fBcd< aad 
IMSC dai.. UJn1ed b, Bed's empktyea ...idt .riIe eat ... or rault r..... t"e epentiell 
..me erik cq.......t by Beck', _pIoyecs. 

Authority for relurn of equipment for repair, whether under the ....-y dausc or otherwise, 
...... be oluincd Iillm the Seller a. advance. Equipncnt relumcd for repair ...... be c:arcfuiy 
packed '" as 10 reach the SdIcr', factory without daraall<- Buyer IhaII pay shppins COltS. 

Scnoiec 

Field service '0 be perfonncd at the Buyer's pianl or construction site can be unngcd __ely 
from this quo<alion, unless specifically int:lloclcd 011 the &cc tbcrcof Under such sc:nice 
arrangements. the ScIIer pro"dcs qualified te<:hnicaI pcnonncI '0 provide Iicld _ 
services, field repair and modernization saYiccs, or rc<:micaI ficJd_. 

Dates for such service, and the scope of lbc _ required, ...... be arnngcd for ill acMnce. 
Buyer wiI1 be respo_ for an \nIvd and tiviaa _ of SdIcr', pcnoond. as weIl .. _ 

.ime on the job, an a. accord-.cc with thcu <UmDl ..... 

Unused equipmonl which has _ in""iced 10 Buya within _ year ...y be relumcd for credit, 

if consent is lim obtained Such consent will oat be wu-casonaIlIy withhcld- Consenl for relurn 
will not be given with rcspCCIlO equ~ "'" cum:nrly manufactured by SdIcr BI the .ime of the 
request. Equipment n:lumcd (or credit ..... be eardWly pacItcd $0 as '0 reach the SdIcr', 
factOl}' without damage. Buyer thaII pay aD shiw8>ll cosu. Returns wiJI be ,ubject 10 rcstodciag 
and handling dwgcs. . 

Should the equipment or any intcrcsl .. the equipment suppIicd under this conttaet be translcrred 
10 another party. an the 'erms and conditions of Ihis COlanl:t shaD apply '0 thai other pony. It is 
Buyer', rcsponsibility '0 take such measures as arc ISCCeUU)' to ......", that the tenns .... 
conditions of this contnICI apply 10 such other party. 

C.aeclladoa 

Any onJcr placed with the ScIIer can be cancdcd by the Buyer subjcd 10 pa)'II¥m 0( rceonaIJIc 
cancellation charJcs, which will normally include the following: (.) wort coq>Ictcd; (b) won... 
_ (c) raw materials and purchased parts, • cost 10 SeDa- plus handJing charJles; eel (eI) 
any other expcnsc:s or charges, including engineering and ow:rilcad c:barJCS R:unaJ by Seller up 
to date ofcanccllalion. 

BUY"allteau 

Boryout equipment is any device no' .....tilc:tured by the ScIIcr, but which may be Il1DUIItCId on, 
shipped with, or shipped sep....eIy from lbc Seller', products. Any inc:reue in prioc &om the 
Seller', source of buyout items that is rcccivcd &om Ihc .ime an order is rccoivcd until it is 
shipped, wiD be passed on 10 the Buyc:r in the final invoice of the onIc<. 

Seller mak.. no _ty, express or in1JIied, with n:spcct '0 bayout cquiprncm. 

The Seller', prices do no' include ...... usc, excise, or similu Iucs, or impon cIulies. 
Col15<quenlly. in addition '0 .he p;ee specified herein, the amount o( ooy puent or future ...... 
usc. excise. or other similar tal< or in.,on duty applieablc 10 the Ale or usc of the equ;pn­
hereunder .....1be paid by the Buyer. or in \icII of tbcrcof the Ilu)'cr thaII provide the Seller with • 
tall ex~ioo eatilicate aeceptabIe 10 the taxing authorities. Buyer will indemnify aod hold 
Seller harmless against ..y loss, cxpcnsc. or ~ occasioned by collcctioo of any such tall or 
duty Iillm Seller by any taxing authority. 

CODtnet 

The terms on rJUl and the race side of this quocation will become our enlire contraa-. If Buyer's 
order includes any different or .dditional.erms, our accepunce o(Buyor'1 order and supplemcnts 
thereto is made conditional on Buyer', consent 10 the tams and conditions hereof (which may be 
evidcnud by Buyer', accepllnce 0( delivery of lIle cquipmcn. $Old hereunder). Seller wiJJ oat be 
hound by any differenl or additional Icnns and conditi""" contained in Buyer', order. or in any 
other document d<liYCl'Cd 10 us by Buya, unIcss such lerms aDd conditions arc cxpasly ...... 
10 in writing by the ScJIcr. This COIIUlICI is 10 be consuued accordina to the laws of lbc 
Commonwealth ofPamsylvania 

HAROLD BECK & SONS INC 
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DUCTILE IRON
 lD 1000-5 

(150 pSI)BUTTERFLY 14" -24" 

VALVES 
LDIWD 1000 AND 2000 

For use in Commercial
 
Construction and General
 
Utility Service:
 

• •	 HVAC (Condenser, Chilled 
•	 Water, Hot Water Healing 
• •	 Hot and Cold Domestic
 

Water
 
Compressed Air (BUNA liner)
 

• • Vacuum Service
 
: • End of Line Service
 

(Dead End)
 
• • Modulating Control Services
 

I ~-~~ 
Molded in Liner (2' • 12") : 
Intemal Stem/Disc Drive 

• Ductile Iron Body
 
• • Streamlined Spherical Disc
 
• • Upper and Lower Bushings
 

High Strength 416SS Stem
 
Extended Neck
 
Threaded Double Seal Collar
 
Bushing (2" - 12") 

Meels or exceeds require­

ments of MSS SP-67.
 
United States Coast Guard
 
Approval.
 

• •	 Suitable for use with ANSI
 
Class 125 and 150 flanges.
 

•	 Pressure rating 200 psi
 
(2"·12") and 150 psi (14"-24")
 

•	 Vacuum to 28" mercury 
Bubble tight shutoff at full
 
pressure
 
Wide choice of seat and disc
 

LD 2000-3 

J 
combinations to suit 
customer application. (200 psij 

2" -12" 

Printed in the U.S.A..
DIBFV-Ql99 e COpyright 1999 NtBCO INC. 
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LDIWD 2000 SERIES 200 PSI	 SPECIFICATIONS
 ,
 
LDIWD2000 SERIES Material List 
~ 
, , .. ,,'PAm\., " ,'; SPECIFICATION '. 

1. Stem Stainless Steel, ASTM A-582 tvoe 416 ASTM A564 Type 17.4 PH' 
2. Collar Bushing Brass, ASTM 8-124 
3. Stem Seal EPDM Ruber---_.._- -- ._--_._---'----------_._..._-- ..._-- ---- -."._-- ---- --.- - ---- ­---~------

EPDM Rubber_~._...~Seal 
~--------_. 

5. Nameplate Aluminum	 
. 

6. Uooer Bushing CopperC0A122 
EPDM Rubber, BUNA (NBR), FluoroeJastomer7. liner--_. 

.....~!!J!!,~n.I!I!!,~!OOZe,ASTM 8-148 A11Qy. 954/955. . - ... _.._.. _._----_ ... _--.--_._.­

8. Dise ....J. Dudite Iron, ASTM A395 (Plated) 
t Stainless Steel, ASTM A743 Grade CF8M 

H 9. Lower Bushing CeODel' COA 122 
I 10. Body (Waferl Ductile Iron, ASTM A-536 

11. Body (LUll) Ductile Iron. ASTM A-536 

• Optional Stem Material 
t LD 3000 Series only 

LDIWD2000 SERIES Dimensions 
~~~~~.-·~·~~~·METALRUBBER-J~ 
. ·SIZE~fir A~;~ B -; "C :;.:D :"E' F; Rat, H I Square 

c 1.25 5.38	 2.62 .38 .312 1.688 1.812 3.25 
1.25	 5.88 3.12 .38 .370 1.812 1.938 ~ 

325 

325 
K.L.M 325 
-~'" 4.75

4.75 

5 
2.062 2.188 

2.375 2.500 
2.188 2.312 

~f--=2.=688:.=.....t-~12 
3.000 3.125 

1.25 6.88 4.00 .38 .403 

6' 6.15 8.62 1.25 8.00 525 .38 .496 
8' 8.15 10.87 1.25 9.25 6.50 .50 .560 
10' 10.15 13.25 1.25 10.50 8.00 .50 .686---_._---
12' 12.15 16.00 1.25 12.00 9.25 .50 .748 

LDIWD2000 SERIES Dimensions 
~~~~~-.~--------~-~~~~-----~ 

, " 
: 

,', 
,~_o--,-_· 

Ca screw DatalStud Data 
~ c·R __." .'._=­ __ ', . .,..c '::':" 

. 
-,__ 

< Lug
Approx. 

Wafer
Approx. 

SIZE:' ~ . 0 l.' R; K :. . ~ '!i Wafer', Lug .'. M NetWt. NetWt. 
ola. B. C. Ola. Oia.; No. Ola. Length : Length . B.C. (Ibs.) (lbs.) 

2 500 325 437 437 4 /..11unc 4 1/z 41 7 6 
2.5' .562 3.25 .437 .~ L '/..11unc 4'/• 1'Iz ..... 
~ .:»2 3.25 .. unc 4'/. 1"/. 

( 4' .625 325 .437 .562 8 '/..11unc 5 1'/. J 

" .,~- ."'­
6' '~)50 3.25 .437 .656 8 2'/--10unc 5'/. 

_. 8' .875 ,~ ~~ ~.L 8 2'/,'/.·10unc 5'/.--- ­
10' 1.125 5.00 .562 1.000 12 2'/.'/..9unc 6'/. 
12' 1.250 5.00 .562 1.062 12 2'"'/..9unc 6'/. 

NIBCO INC. World Headquarters· 1516 Middlebury St.· Elkhart, IN 46516-4714 U.SA· Tel: 1.800.234.0227
 
International Service' Tel: +1/219.295.3221 • Fax: +1/219.295.3455
 

www.nibco.com 

5'" 9 8 
" 

u <1« 

7'{, 15 12 , .n 
... . -._­

9'" 24 18 
1~ 

---- ­ -------- ­
35 29._,-_. ,_..'-'-:- ­

~--_..----- ­
14'/, 56'" 45'" 
17 87 72 
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SPECIFICATIONS LD1000 SERIES 150 PSI


• 
1. Bottom Plate 
2. Bolt 

(2 for 14"-20'; 4 for 24') 
3. o-Ring 
4. Bushino 
5. o-Rino (2) 
..§,-~.. _. __.._. 

7. Seat 

8, Oise 

----------_ .. _-_._-_ .. _­
9. Stem 
~Taper PinJ~ 
11. Bushina 
12, Nameplate 
!L_Bus~ __.__ 
14. Key 

Size 16" - 24" 

Steel, ASTM A 108 orade 1035 

Steel, ASTM ~7 

Nitrile fBuna-N lRutmer
 
Bronze, ASTM B 584 arade C83600
 
Nitrile (Buna-N) Rubber
 

__~~.Iron,ASTM A;36______.. ___... 
EPDM Rubbef 
NiIr~e (Buna-N) Rubber 
AJ. Bronze, ASTM B148 NoI C95400 
Duclile Iron, ASTM A 536 arade 65-45-12 (Dlated) 
Stainless Steel ASTM A351 Grade CFSM -_._. 
Stainless Steel, ASTM A 582 Type 416 
Stainless Steel, ASTM A 582 Type 416 
Bronze, ASTM B 584 oracle C83600 
Aluminum 

_J!ronze, ASTM B 584 grade C83600 
Steel, ASTM A 108 grade 1045 

LD1000 SERIES Dimensions . . 
-~--~A"~ '~M1N:---B---"c--.-~-":- .. ­ G H IF 

• 
SIZE . DIA Pipe I.D. DIA' DIA 0 .' E Body Seat DIA 

14 148 14 5 1n 26 n 301 3 13 1244 
16" 

131 130 
jU'" 3.54 '19.2 15.7 2.0215.3 15.2 29.94 1.305 

18' 
3.38 

21.2 16.6 2.0217.3 4.12 1.49617.Y 19.3 31.55 4.29 
20" 23.3 18.921.1 2.53 35.65 5.31 1.63219.4 ~8.9 5.14 
24" ~3 25.7 32.1 22.123.1 2.76 40.20 6.14 1.9945.98 
."", 

LD1000 SERIES Dimensions 
---~-~~~.-_.'0 _.. - ---5" .- LugWt~" 

SIZE D' O' D' <., P O'lao la.· '''_. I la • Dia. Lbs. 
..-.::;

14 4.25 056 12 
16" 

550 
7.75 

.JIll' 
.iJI6 0.81 16 

1-8UNC 
1-8UNC 

1875 
21.25 

121 .. ­
211 

18' 7.75 .J' .... 6.25 0.81 16 1'/..7UNC 22.75 268 
20" ~ 6.25 0.81 20 1'1..7UNC 25.00 444 
24' .......,0.87 8.50 0.87 20 1'/..7UNC 29.50 594 

/'
 

14' XJ50 8.94 

24" XJ3 9 '1 13.78 
16"· 20" XJ80 11.82 

8" 46692 7.88 
10"· 12' 46693 7.88 

•
 

2' • 12" Adapter Bushing Required
 

For other large diameter BFV configurations and sizes, see N150 or LCNlC series.
 

NIBCO INC. World Headquarters· 1516 Middlebury St." Elkhart, IN 46516-4714 U.S.A. • Tel: 1.800.234.0227 
International Service· Tel: +1/219.295.3221 " Fax: +1/219.295.3455 

www.nibco.com 



SPECIFICATIONS AND TECHNICAL DATA
 
IQBQ!.!f is the rotary effort required to operate a 
valve. This turning forte in a Butterfly VaJve is 
determined by three factors. (1) Friction of the disc to 
seat for sealing (2) bearing friction and (3) dynamic 
torque. 

BREAKAWAY TORQUE is the totaf of the torques 
resulting from bearing friction and seat/disc interfer­
ence friction at a given pressure differential. This 
value is normally the highest required torque to 
operate a valve and is used in sizing actuators. The 
torques listed are valid tor water and lubricating fluids 
at ambient temperature. 

LDIWD 2000 SERIES Torque Data 
~~~~=~~----------- " 

SIZE 100 PSI 200 PSI 

rvu 

1,035 
_______2~,350 _ 

_---le-­ -=2=,900=­
5,390 

_ 

LDIWD 1OOO~~RIE_S ToI~:JY~_I?_~~ ~ _ 
SIZE 75 PSI 150 PSI 

14" 
16" 
18" 
20" _._-----­
24" 

4,870 
6,685 
8,958 

______ 11,950 _ 
1 

NOTE: Torque shown is for general service (clean water, ambient tempel3l1.nls). For non­
lui> ting, high temperatures or aggressive media, consult NIBCO Technical Service. 
Torque Iisled for EPDM. When cala,dating torque for Buna or Fluorocarbon, multiply by 1.25 

SAMPLE BUTIERFLY VALVE SPECIFICATION 
Line Control Valves 2" and Larger: 

BUTTERFLY VALVES: Valve shall be full lug or wafer body style. Valves to be manufactured in accordance with MSS SP-67. The valves shall 
be rated at least 200 psi (2" - 12; and 150 psi (14" - 36") bi-directional differential pressure. Body to have 2" extended neck for insulation and to 
be shock resistant ductile iron. Valves to have aluminum bronze disc and molded in or cartridge seat of EPDM rubber. Stem shall be 400 
series stainless steel. Top and bottom stem bushings of dissimilar material are required with a positive stem retention mechanism. Sizes 2" to 6" 
shall be leveroperaled with 10 position throttling plate; sizes 8" and larger shall be gear operated. Lug style valves shall be capable of 
providing bi-directional "Dead End Service" at full pressure without the need for a down stream blind flange. 

ACCEPTABLE VALVES:
 
NIBCO • LD2000 (2"·12·), LD1000 (14· - 24·) and N150235GO (30" - 36").
 

Key to Butterfly Valve Figure Number System* 
L D 200 0 o 

BODY BODY PRESSURE SEAT DISC
 
TYPE MATERIAL RATING MATERIAL MATERIAL
 

~ (iijadileJ?) L-Actuted 
~ C-Cl5tlroa PSI~ISO <H:~nri~E~B~ 

G- Grooved - 00 2- F1aoroelastomer 2- CFBM
 
3- 5- UUFM 6- EPDM Coaled
 
4- 300 PSI 7- Po/)'IDid Bruser D.L'
 

7- Ba••NCoaled 
BrworD.J.' 

• 11ris key is aguide 01.6: il is Iflf inJorded 10 infer lhat 0/1 ctJIJIbillDlions Cl1Il or win be prothiced. 
I. FJedro }&leJ Plated. 1 GrrJqvet/ ord onry. 

OPERATING 
MECHANISM 

~) 
5- Gearop. 

NIBCO INC., World Headquarters
 
1516 Middlebury St.· Elkhart. IN 46516-4714· U.S.A.
 
Tel: 1.800.234.0227 • Tech Services: 1.888.446.4226
 

International Service· Tel: +1.219.295.3221 • Fax: +1.219.295.3455
 
lIIfWW.nibco.com 



Section 3-E
 

Clearwell No.2 Pump Variable 
Frequency Drive (VFD-225) 

BBL

ENVIRONMENTAl SERVICES, INC.
 
Remedial Management ll. Construction
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ALTIVAR- 58 
TRXFamilJ 

ALTIVAR- 58 TRX AC Drives 

The ALTIVAR 58 TRX drive is the next gener­
a tion of the ALTIVAR 58 family ofAG drives. 
Extending the horsepower range to 500 hp, 
this drive builds on the functionality of the 
current product line and meets the most 
demanding commercial and industrial 
applications. 

In addition to offering extended power ratings 
and functionality, the ALTIVAR 58 TRX is 
also "Transparent Ready," so that the drive 
connects directly to an Ethemet·based 
network. This allows the drive, along with the 
appropriate Ethemet option card, to become 
a building block for Schneider Electric's 
Transparent Ready initiative. 

Using a standard Web browser, embedded 
Web pages on the option card allow access 
to real-time information from anywhere 
around the world. This communication 
network provides a flexible, cost-effective 
solution for communicating drive information 
to various layers of an integrated bUilding or 
manufacturing facility. 

The family ofALTIVAR 58 TRX AG drives 
is also available with a variety of operator 
interface options, VO extension cards and 
communication cards. Mounting kits, ventila­
tion and conduit entry options combined with 
Type 1 construction provide flexibility for 
OEMs and users installing AG drives. All 
ALTlVAR 58 TRX drives are also available 
with POWERSUITETM products for easy 
start-up and testing. 

Ratings available for the ALTIVAR 58 TRX 
AG drive include: 

1-500 variable torque (75 hp constant 
torque) 4001460 VAG, three-phase input. 

0.5-30 variable torque (7.5 hp constant 
torque) 2081230 VAG, single-phase input. 

2-50 variable torque (40 hp constant 
torque) 2081230 VAG, three-phase input. 

Key Benefits 
Ease of use 

Selectable macro­
configurations for ease 
of programming. 
POWERSUITETM 
software package 
creates configurations, 
modifies parameters. 
saves, uploads/down­
loads and allows fault 
history viewing on a 
PC or Hewlett 
Packard Jornada. 
Adaptive tuning to 
motor characteristics 
for easy set-up. 

Reliability 

Random switching 
frequency modulation 
reduces motor noise. 
Wide speed range 
meets the needs of 
most applications. 
Produces acceleration 
torque for difficult­
to-start loads. 
Laminated bus 
reduces the 
number of internal 
connections. 
ASICs eliminate 
complicated circuits 
and reduce parts 
count. 

Functionality 

"No load" feature 
provides automatic 
energy savings when 
machine demand 
is low. 

~.	 Quiet motor 
operation is ideal for 
HVAC applications. 
Buill-in RS485 port 
e	 MODBUS~ 

protocol 
.. Multi-drop 

Newest generation 
sensorless vector 
control (Svq 
provides superior 
motor speed and 
torque performance. 

Options 
POWERSUITE 
software available 

.for easy testing and 
.commlss~onlng. 

.. Operator interface, 
developed for quick 
and easy drive 
progrcunrnlng and 
real-time monitoring 
of motor and drive 
performance: 
t Keypad 
~ Remote mount kit 

for keypad 

" PC or Hewlett 
Packard Jornada 

continued 
SQUARE D 
Schneider Electric 



'. Options,.continued, 

.Option cards 
availabJefor 
increased input and 
output capability or 
communications: 

• Analog YO .eard 

&. Digital 110 card 

Details Make a 

•	 GeneraJ purpose Unitelway. Landis 
IJOcard and Staefal 

~	 Communications Siemens PI. 
options: Ethernet. Johnson Controls 

DEVICENET"" . N2. Intemus S. 
LonWorkst;.MODBUS· Plus.
 

MODBUSI
 Profibus DP and 
FIPIO 

Difference - ALTIVAR- 58 TRX AC Drive 

Pt'ripheral 
components available 
to increase application 
performance and 
environmental 
requirements: 

..	 Ventilation kit for 
enclosed mounting 

t	 Dynamic 
brake resistors 

" EMC wiring 
plates 

~ Conduit 
entrance kits 

•	 Mounting kits 

Transparent R_dy design	 Selectable switching Catc:h-..the-ftJ with aUl~tic 

frequency from 0.5 to speeclsean:h
Programmable analog 

16 kHz 
output included Analog and digital 110 extension 

Able to fold back switching cards
Superior open loop motor frequencJ if thermal state 

Faster adaptation to changes inspeed ..... torque is exceeded 
load conditions 

Optional speed feedback 
performance 

Plug-in options Built-in RS485JMODBUS protocolwith tact-neter or encoder 

PlconbOlforaUl~tic EnergJ BCOIMMnJ algorithmGeneral purpose
speed adjustment based on reduces excess magnetizingoption card 
real-time process feedback cwrent 

DC injection. fast stop and 
Eight pre-5et speeds freewheel stop modes 

•
Selection Guide - ALTIVAR- 58 TRX AC Drive 

Part Output Dimensions (In.) Weight 
Number HP kW Current W H D lb. 

ATV58HU09M2ZU (1) .5 0.37 2.3 4.5 8.1 6.6 52081230 Volt ATV58HUl8M2ZU (1) 1 0.75 4.1 4.5 8.1 6.6 5 
50160 Hz	 ATV58HU29M2ZU (2) 2 1.5 7.8 5.9 9.1 7.3 8 

ATV58HU41M2ZU (2) 3 2.2 11.0 5.9 9.1 7.3 8 
ATV58HU72M2ZU (3) 5 4 18.2 6.9 11.3 7.3 15 
ATV58HU90M2ZU (3) 7.5 5.5 24.2 9.1 12.8 8.3 26 
ATV58H012M2ZU (3) 10 7.5 31.0 9.1 12.8 8.3 26 
ATV58HDl6M2XZU (3) 15 11 47 9.6 2Z 11.3 75 
ATV58H023M2XZU (3) 20 15 60 9.6 22 11.3 75 
ATV58H028M2XZU (3) 25 18.5 75 14 26 12.1 126 
ATV58H033M2XZU (3) JO 22 88 14 26 12.1 126 
ATV58H046M2XZU (3) 40 JO 116 14 26 12.1 126 

4001460 Volt	 ATV5BHUl8N-4ZU 1 0.75 2.3 5.9 9.1 7.3 8 
ATV58HU29N4ZU 2 1.5 4.1 5.9 9.1 7.3 850160 Hz 
ATV58HU41N4ZU 3 2.2 5.8 5.9 9.1 7.3 8 
ATV58HU72N4ZU 5 4 10.5 6.9 11.6 7.3 15 
ATV58HlJ9DN4ZU 7.5 5.5 13.0 6.9 11.6 7.3 15 

10 7.5 17.6 9.1 12.8 8.3 26 
15 
20 15 33.0 9.1 16.4 8.3 31 

40. 
ATV58H03JN4XZU 30 22 48.4 9.6 22 11.3 75 
ATV58HD46H4XZU 40 JO 66 9.6 22 n.3 75 
ATV58H054N4XZU 50 37 792 14 26 12.1 126 

ATV58H079N4XZU 75 55 115.5 14 26 12.1 126 

ATV58HC1ON4XZU (4) 125 90 156 14.6 25.2 14.2 1084001460 Volt 
ATV58HC1JN.4XZU (4) 150 110 180 18.9 27.2 15.7 16950160 Hz ATV58HC15N4XZU (4) 200 132 240 18.9 27.2 15.7 169 
ATV58HCl9N4XZU (4) 250 160 302 18.9 27.2 15.7 169 
ATV58HC23N4XZU (4) JOO 200 361 26 37.6 11.3 370 
ATV58HC25N4XZU(4) 350 220 414 26 37.6 17.3 370 
ATV58HC28H4XZU (4) 400 250 477 26 37.6 17.3 370 
ATV58HC31N4XZU (4) 450 280 515 26 37.6 17.3 370 
ATV58HC3JN4XZU (4) 500 315 590 26 37.6 17.3 370 

ATV 

(1) Single phase ~ (2) Single phase or three phase if1Jlll (3) Single or Ihree phase - siogIe phase if1Jlll requires separate line reaaor (4) Variable rorque ramgs 



Specifications - ALTIVARe 58 TRX AC Drive 

Environmental Specifications 

Resistance to vibrationS 

Resistance to stIoCks 
Ambier4 pollution degree 

Max. relative humidity 
Maximum ambiert 
lemperature 

Altitude 
Operalional position 

ATV58H009M2 to U90N4: IP2010pen type comroIIeI5 according to SIandard EN50178 
ATV58HU90M2lo D46M2. ATV58H012N4 to 079N4: Type 1 with condLiI1XlI'Ill!diontil 
ATV58HC10H4X to C33N4X: IPZO on all SlXfaces excejl the boIIom IPOll on the bottom due to the power OlI.leCtioIlS 
According to IEC 60068-2~: 1.5 mm zero to peak from 3 to 13 Hz. 1 go from 1310 200 Hz 
ATV58HCl0H4X to C33N4X: 0.6 go from 10 to 55 Hz 
AccOrding to lEe 60068-2-27: 15 g. 11 ms 
ATV58HU09M2 to D12M2 and ATV58HUl8N4 to D23N4: PoIlUIion degree 2 conforming to IEC 600664-1. EN50718 and NEMA 1C5-1 
ATV58HD16M2 to D46M2 and ATV58HD28N4 to D79N4: Pollution degree 3 according to IEC 600664-1. EN50718 and NEMA ICS-l 
ATV58HC1ON4X to C33N4X: Pollution degree 2 cooforming to IEC 60664-1. EN 50718 and NEMA ICS-l 
Proteelll1e drive controller against dust. corrosive gas and falling liquid 
95% maximum. non-condensing and without dripping according to lEe 60068-2-3. Provide heating system if.lhereis condensation 
Storage: ·25 to >65·C (-13 to +149"f) temperature 
operation: 

Drive controllers ATV58HU09M2 to U72M2 and ATV58HUl8N4 to U90N4:.
 
-10 to +50 "C (+14 to 122 .f) without derating
 
-10 to +60 ·C (+14 to 140 "f) with fan kits and derating at the current 2.2% per ·C above 50 "C
 
Drive controllers ATV58HU90M2to D46M2 and ATV58HD12N4to 079N4:
 
-10 to +4O·C (+14 to 104 of) without derating
 
-10 to +50 °c (+14 to 122 Of) with fan kits and derating at the QJlTent 2.2% per ·C above 40 ·C
 
Drive controllers ATV58HC1ON4X to C33N4X:
 
-10 to +40 °c (+14 to 104 "f) without derating
 
-10 to +50 ·C (+14 to 122 of) with fan kits and deraling at the currert 2.2% per ·C above 40 °C
 

3300 ft (1000 m) maxinun witIWl derating: derate the 0IfJIA current by 1~1~eachadditiooa! 330ft (l~mr. 
Vertical. = or t 10" with power terminals at the bottom 

• ATV58HlJ54N4X, A1V5lIHU72H4X. and A1V58HU90N4Xan be IJ5ed at th5l1!111!Sl VlIiatJle tlJIqUe IlIling In a 40 °c (104 .F) ..... erWtOlllll!f1l 
NOTE: Discobation 01dI1w cantro/IfK pIasIIc pisces will occur It expostK1lD dtect $l1R/iJ1ht. . 

Electrical Specifications 

Input voltage 

Input frequency 
OUtput 'IOIt<Ige 
Galvanic isolation 
OUtput frequency 
Switching frequency 

Speed range 

Speed regulation 

EffICiency 
Displacemerlt power factor 
Motor control algoriUvn 
DC injection braking 
Braking torque 

208 V -15% to 230 V +15% single phase input
 
208 V-15% to 230 V+15% tlI"ee phase input
 
400 V -15% to -460 V +20% three phase input ..
 
50160 Hz • or :t5%
 
Three-phase oulput. maximum wItage equal to input voIlage
 
Galvanic isolation between power and control (inputs. outputs. SUpplies)
 
0.1 to 60 Hz (contigurable 10 500 Hz with ji'ogramming options) 
4 kHz. conrlQll"able with jl'ogramming options 
ATV58HU09M210 D12M2 and ATV58HU18N4 to D23N4: 

0.5 - 1 - 2 - 4 - 8 kHz without derating
 
12 - 16 kHz with derating in steady state
 
12 - 16 kHz without derating and with reduced duty cyde'"
 

ATV58HDl6M2 to D23M2 and ATV58HD28N4 to D46N4: 
0.5 - 1 - 2 - 4 kHz without derating
 
8 - 12 kHz with derating in steady state
 
8 - 12 kHz without derating and with reciJced duty cyde.t.
 

ATV58HD28M2 to 046M2 and ATV58H054N-4 to D79N4: 
0.5 - 1 - 2 kHz ~ derating
 
4 • 8 kHz with derating in steady stale
 
4 - 8 kHz without derating and with reduced duty cycle'"
 

ATV58HC1ON4X to C33N4X: 
0.5 • 1 - 2 kHz without derating 
4 kHz without derating and with reduced duty cyde'"
 
4 kHz with derating of one tip rating in steady state
 

1:100 open loop (for example 0.6 Hz to 60 Hz) 
1:10 open loop for ATV58HC1ON4X to C33N4X 
1% at rated mota speed without adjustments or feedback 
to.l% of rated motor speed with optional analog 110 card and appropriate tachometer feedback 
to.02% of rated motor speed with optional digital I/O card and appropriate encoder feedback 
3% for ATV58HC1ON4X to C33N4X 
97% at full load typical 
98% through speed range 
5ensOr1ess nux vector COOlI'ol with a puJse width modulated (PWM) 0t.lpUt wave form 
Automatically on Slopping as soon as frequency drops below 0.1 Hz for 0.5 seconds 
30% of nominal motor torque without dynamic braking (typical value). Up to 150% with dynamic braking optiOn 

YIIlpll vollage is 460 VAl.: (-10%••15%) on ATV58HU!>4N4XZU tmJtq1 ATVS8HUOZ3N4XZU. I.. vOOage is 400 VAC -15% to 0460 +10% on A1V58HC1ON4X to ATV58HC33N4lt 
A The drM! contrOller an be conf'9I'ed to redoo! switdling frequency If lhe drive lhermal Slate reaches 95%. When lhe drM! lhermal SIale fUUmS to 70%. ll1e swill:Iing frequency nm-ns 

to lhe set value. If lhe Wty cycle (liM! COflInllIe< run time) does l10l exceed 60% (36 second maxinun lor a 60 second cycle) derating is l10l reqWed. 

continued 



Specifications, continued - ALTIVARe 58 TRX AC Drive 

Electrical Specifications, continued 

Transier4 0UlJlUl,anent 

Transient motor torque 

Motor protection 

Electrical isolation 
Available internal supplies 

Analog inputs AI 

Logic illJUS LI 

Analog outputs 

Logic outputs 

Communication 

Codes and standards 

160% d nominal NEC rated iootOranert for 60 seconds '(for constimt ~ ratilgs)'
 
110% d nominaIlTlOOlr anl!llt lor ro seconds (for variable torque ralings)
 
200% d nominallTlOOlr torque (typical value at =or ±10%) for 2 seconds
 
170% of nominal ~ torque,(typical value at =or ±10%) for 60 seconds
 

,PrOlectionagainSt shortc.ircuilS:c; ,
 
between oulpuqmses::_- .
 
between 0UIpLIl phaseS aoo!lourxl­
onoutpiJls d irUmaI supplieS;,
 

ThermaJ P-oteetion ~c~ and DYefanert
 
UndervoIIage and,~fds<;. . "
 
PrOleCtion againsl,~1eiJhase cinpul.operation on the ItneiJf1ase drive contrllDeJs
 
Thermal p-otecIion integrated in the drive controller by continuous calculation d 12l taking motor speed into lICCOUIll­

Motor thermal srate is retained dlmg loss d power
 
Motor thermal JYOtection can be modified wilh a programming option 10 correspond to the type d motor cooJing
 
Protection against motor JRIse Joss
 
Protection by motor thermal sensors with anaJog option card
 
EIectJ1caI1soiationblitweeri~~aJIlIrOI ("InpUls. oUtPuts. supplies)'
 "cO' 

Protected against short<in:uits and overJoads
 
One (+)10 V=or ±1% su~ for the reference polentiometer (1-10 to). maximum CUTer1l 10 rnA
 
One (+)24 V supply (min 20 V. max 30 V) for control inputs. maximum current 200 rnA
 
One analog voItageinplaAI1:1aJgeD-l0 V. irnpedance30iIp ,.>c;
 
One analog anert inp.t A12i:~l}-20mA.~ 

, 
, ...... 

.;'jiri~·~lfJ;:rttIt" 
100 a (reassignable.f9~'" ~i!Y
 

~~..;ft·,..~T;.
fOIl assignable logic iflIMs with impedance 3.5 to. compatible with PlC level 1. standanllEC 60065A-68
 
Maximum Ienglh d shielded cable: 100 m(328 It)
 
Power supply + 24 VOC (minimum 11 VOC. maximum 30 VDC). State 0 if < 5 VOC. state 1 if >11 VOC
 
sampling time: 2 ms maximum
 
Other inputS on option cards
 
AnaJog alTent~, , .
 
Xto YrnA analog output. with Xand Ybeing p-ogr~ from 0 10 20 rnA
 
Maximtm load impedance z 5000' •. "
 c 

Resolution: 0.04 rnA (9 bits) " . 
-Unearity: %0.1 nil • ' 
Ac:axacy: ±o.2mA: 
The anal!J9 ootpIt is updated fM!lY 2ms maxinun 
Other outputs 00 option cards 
Two relay Jogic outputs for Rl (fault relay) and R2 (assignable) 
Form C. 1 N.D.• 1 N.C. contact protected againsl overvoltages (relay Rl). 1 N.O. contact p-otected against overvoJtages 
(relay R2) 
Minimum switching capacity: 10 rnA for 24 VDC
 
Maximum switching capacity: on a resiSliw! load (cos j = 1): 5 A lor 250 VAC or 30 VDC on an inductive load (cos j =
 
0.4 and LlR z 7 ms): 1.5 A for 250 VAC or 30 VDC
 
0tt1er outputs on option cards ,
 
RS 485 mu/Ii-drop serial Inwith sin1JIifled MODBUS· prOIOCOI as part d the standard produCt .'~
 
Transmission speed: 4800. 9600 and 19200 bps. no parily, " ", ,- ::::, "
 
Use: connecting a terminal (option). miaoprocessor card. a PC (option) or romecting one Of'more P1.-<:S
 
UL Listed per UL 508C as incorporating electronic overload prOlection:
 

UL File El64874. CCN NMMS
 
ATV58HU09M2 10 046M2
 
ATV58HUl8N4to 079N4
 
ATV58HC1ON4X to C33N4X
 

CSA Certified to CSA C22.2 No. 14. 
CSA File LR96921. Class 3211 06 
ATV58HU09M2 to 046M2 
ATV58HUl8N410 07004 

CE Marked 
conforms 10 applicable NEMA ICS. NFPA. IEC and ISO 9001 standards 

• MoWr power filling IOOSI be belweeIl 25% minimum. 136% maximlm. mdrNe COIlIroIler filling. 

Visit the SQUARE D Web site 
at www.SquareD.com 

SQUARE D 
OrCler Number 8800sM0101D Schneider Electric 
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Air Stripper Blower 
(B-310) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management a constructian 
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BLOWER SPECIFICATION for BLOM:R TAG: B-310
 
Project No. 70-1458
 

Revision 1 (03/15f2004)
 

1.	 Type: Centrifugal Radial Blaete Pressure Blower rated for 5000 SCFM @ 49" WG Total Pressure 
Drop (-6" WG at Influent, +35" WG Effiuent and 20% Saf:ty Factor) and 55°F 
wi Outlet Damper (Manual Actuator included), Vibration halation Base and 12"-125# Flanged 
Inlet and Outlet. 

2.	 Motor: 75 HP, 3600 RPM, 460V, Rated for 5000 SCFM @49" WG Total. TEFC Inverted Duty. 

3.	 The Blower Blade shall be manufactured of~~ material and tl.erefore capable of handling and 
passing limited amounts of entrained water droplets without adverse impact to the Blower. 

4.	 The Blower shaH be direct drive, radial blade design, single width single inlet configuration. 

6.	 Materials of Construction: The Blower housing and base shall he heavy gauge commercial quality 
carbon steel suitable for temperatures up to 250°F. The housing ar..d wheels shall be continuously 
welded in accordance with ASME Section IX. The wheels shall be: commercial quality carbon steel 
with single thickness blades and have non-overloading horsepower characteristics. The wheel shall be 
mounted to the fan shaft with a split taper bushing. The shafts shall be ground and polished. The fan 
bearings shall be heavy duty, self aligning ball type depending on fan size, motor HP, and 
perfonnance and shall be re-Iubricable for continuous service. TIu,y shall have a minimum LIO life of 
50,000 hours minimum. The Blower shaft shaH be medium carbor. steel (ie 1040-45 SAE) and shall 
not operate above 70% of the first critical speed. Lifting lugs shall be provided for ease of handling 
and installation. The Blower shall be supplied with a weather covc:r which combines guarding of the 
drive as well as protection from the weather, a drain connection, outlet flanges, adjustable motor 
baseplate, intake guard and inlet flange. 

7.	 The Blower assembly shall be dynamically balanced at the factory prior to shipping. The Blower shall 
meet the balance requirements of the Acoustical Society of America, Standard ASA STD2-1975 
(ANSI S2 19-1975) Grade G2.5. The fan performance shall be b~;ed on tests conducted in the 
manufacturer's AMCA certified laboratory, and conducted in accurdance with the latest Revision of 
AMCA Test Codes #210 (Air) and AMCA #300 (Sound). 

8.	 The Blower interior and exterior shall be furnished with a rust-preventative primer only. 

9.	 The Blower shall be equipped with and an Outlet Damper (ManWlI Actuator included) on the effluent 
side to control the air flow rate and shaH be mounted on a Vibration Isolation Base. 

10. The Blower Motor shall be squirrel cage induction type electrical motor of an appropriate horsepower. 
The motor shaU be designed for 460 volt, three phase, 60 Hz service. The motor shall be a TEFC 
motor with a service factor of not less than 1.5. The motor shall be: high efficiency and energy 
conserving design manufactured in accordance with NEMA specifications, NEMA B torque 
requirements, and Class F non-hydroscopic insulation. The Motor shall be manufactured by a 
recognized domestic manufacturer. 

~_p_a_ge_l_0_f_]	 ~_l!w='I1;;;;..~_
 
Layne cbristenseo Company _ 97 Chimney Rock Road _ Brid ~ewater NJ 08807 • Phone: (800) 269-4590 
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Oealgn Future, 

Flanged Inlet and outlet 
Round punched langes 10 fadlitate 

the boiling of dud connections. Inlets 

and outlets are the same lize, and 
match ANSI 1251250 # dr1~lng. 

Radial Blade 
Superior combination of efficienl 

operation and rugged, dependable 

service. 
Bearings 
Heavy duty baN or split pJJIow-bIoc:k 
spherical roller bearings sIZed for a 

generous 8-10 life. 

Shaft 
Tumed ground and polilhed or fuay 
machined 10 dose tolerance. 

Shaft S••I 

Used to reduce leakage ltlrouc;Ih the 
shaft hole In the houslng. 

Heavy Duty 

Structur.1 B••rlng Ped.stal 

Housing 
Rugged heevy gauge ell welded 
~"' houllng wilh lub...ntIaI 
framing sections tor maximum 

rigidity. Standard features include 
nanged Inlel, flanged outlet. shaft seal. 
gaskelt8d Inlet and gaskelled housing 

spHt (where appUcable). 

aalanclng 

Wheel and shaft assembUes are 
dynemlcaQy blll.need to ANSI S2.19­

1989 specifications and are either 

Interference fit or have taper-lock 

bushings on all models. 



Shafts and Bearln~s 

SMits 
Selected lD have .unable strength and operate well below the 

first cr1t1ca1 speed for each maximum class CC1ndltlon. 

Bearing. 
Anti-friction. grease lubricated, roller type split housing, 

manu18etured to Intematlonally adopted standards by 
(X)I1lpanles having woridwide acceptance and support services. 
Bearings .re selected for continuous operallon with e generous 

beartng life. 

Capacities and Pressures 

Catalogued up 10 50,000 CFM. Available II) 100,000 CFM. 
Catalogued up 10 70" •NG. Available to 1.5" WG. 

Temperatures 

High 1.mp.rIIlure Operllang Un" 

AmI~emenl 
Wilhoit 

Coolna Wheel 
'M1tl 

Cooll'CI Wheel 
1 & 8SISW 

4SISW 
9F SISW 

300"F 
150"F 
JOO"F 

BOO"F 
-

850"F 

Arrangements 

Amlni·men' D..llln fan Sin Ranll. 

A/1. 8 & 9 - SISW AlOulgrw 25·75 
AJ4·SISW Designs 6410 & 6420 25-50 
AJ4. SISW Ouign6430 25-tiS 
AJ4. SISW 0 ••lgn64-40 25-60 
AJ4. SISW 0 ••lon6450 25·85 

e ICl e RB) Pressure Blower wheelis 
designed 10 generate high pressure Ina slngle-stage blower. 
Blades ere formed frtJm heavygeuge high strength low eHoy steel, 
stainless steel orother speclel metal CXIOStNctJon. 

The fans are offered In a familyofwheel 
designs wlthovertepplng perfoImence 

ranges. The wheels progress rrcm large 
diameters wI1h narrow blades to smaD 
diameters wI1h wide bledes, so that a 
pertectly sized fan can be suppHed for 

the job. The Impellers are available 
from B5 10 100% of nominal diameter In 
a tilled width housing. 

Performanca for thesll diameters is determined usIng Northern 

BloW81's FanFlnderT1l ::omputerprogram. 

Standard Fan Features 
• Heavy Duty Ball or Spill Pillow Bled< Spherical 

RollerBearings 

" Integral Bearing Pedestal 
• ShaIlSeaI 
" Hnged, flush mounted access door 

, 
" Punched, flange,j Inlet and outlet to match ANSI 1251 

250# drtlllng 

"Continuous welded housing 

3116" thick for lize. 25 to 35 
1/4" thick for lolzes 40 to 70 
318" \hick for lhes 75 end larger 

3 
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CML Northern Blower Inc. 
901 Regent Avenue West «0 NORTHERN Performance Range
WInnipeg, Me, Canada R2C 228 
"~ 204.222.4216 r.:i 204.222.7601BI.DWER@ o www.northemblower.com Standard Conditions 
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FAN SERJAl NO. : Pr~u!Jr: .:...~ --..---- ­
DRAWN: 1.'~9/2004 _ '-.~_ _ . _ _ 

, ,
SAtES OFFICE: - -'.- -_. -_. 

F.O. No.: _..- _ .. ­
CUSTOMER: -- .... _.._­
PROJECT: - .._.._:.-- .._0 "._. '_.. -_..- -­
ENGINEER; 

TAG; =-t: -=~...~- --. ._-- ._-=-- .- -_. -". 
FAN. DESCRIPTION: .Q.•5i9~9.. 644JL§ize 40:.266~_~~W Cen1Tif~-L.. .__... 

SELECTION: ~Qoo CFM. '!~.Jlq9 InYYQ.§P, .•.-!1..38 1lliE.. 

o 2.000 ".000 8.000 8.00(, 10.000 12,000 
Volume Aow· Rate - CFM 

CONOITIONS : Qp'era~!!IL~.074~ Ib/cu.ft, -..JJJ,O f.••_~500~¥ _[6UD_4~_'6t46A'I_. 
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Sound 
Performance 

Fa" SU'laJ No. :Prop.tl39-04.Q01 
Date: January 19. 2004 

901 Rc~ ~V~ W. O Wiflnlpeg. ManiIDb•• IUC 2Z8, 1.1phont; 204 222.A21ti Tel8fu: 20. 222-7101 
CML NGI1hem mo-r Inc. 

CUSTOMER: P.O. NO. 

T-'G : 

PROJECT 

SU!lMl'TTED BY ENGINEER 

6440 Inlet Pressure 2.0 
Width SISW Temperature 70.0 
Percent WIdth 100 % Fan Spe8d 3500 RPM 
Volume Flow Rate 5000 AMude 0 
Pre5:iure "9.000 Inlet Air Oenaill' .075 

Power 61.38 BHP 
Nominal Fan Siz" 40 ·2683 
Wf)eel Dlameler 26.63 in 

Duct Dl8meler 12.000 In 

OesiSJ" 

Sound Data 

Oeuve B.ud 
1 2 3 4 5 6 7 I 

Center Frequency 63 125 250 500 1000 40002000 8000 
Power level dB 98 106 113 109 110 103 96 92 
Pressure Level dB re 20 IJPa 66 94 101 97 98 91 84 80 
at 5.00 feel ~ 
Attenuata, Correction 0 0 00 0 0 0 0 
Pressure Level d8A 61 79 93 94 ~08 92 BS 79 
Total Log Sum dBA 101 

The Sound Powe, level ratings shown are in dlClbels. ref"rred to 10 00'12 watt:;. 

Value5 stlown for Sound Power levels Bre for : 

• Installaliofl Type B: Free inlet, Dueled outlet. Ratings Include the .n.ets 01 lind rellections. 

Tne sound level or ran equipment olJtside Ihe laboratory may vary widely (TOrr those levels :stated abOVe. 

V."ion 200),' 

£2Sl. Sl.S BOS 
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rOR SALES PURPOSES ONLY 

DO NOT USE FOR CONSTRUCTION 
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91' ItCGENT AVD«IC 'lJt1T. VINMIfIlG. *HIlO.A I'll: EZI 

TITLE. 

DE:S[GN 6-440. SIZE: -40, 360D RPM 
CC\I-DB, AB, 75 HI' <365T$ MTR> 

REf' PROP 39-04-001 

MTS 

P-0866 
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Section 3-G
 

Air Stripper Blower Variable Speed Drive 
(VFD-310) 

BBL

ENVIRONMENTAL SERVICES, INC. 

• ZZO'nmRm 7""W'MVR'F'Pi &" ...·m 7 

Remedial Management & Construction 

&"G¥M 
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ALTIVAR- 58 
TRXFamily 

ALTIVARtl 58 TRX AC Drives 

The ALTIVAR 58 TRX drive is the next gener­
ation of the ALTIVAR 58 family ofAC drives. 
Extending the horsepower range to 500 hp, 
this drive builds on the functionality of the 
current product line and meets the most 
demanding commercial and industrial 
applications. 

In addition to offering extended power ratings 
and functionality, the ALTIVAR 58 TRX is 
also "Transparent Ready, " so that the drive 
connects directly to an Ethemet-based 
network. This allows the drive, along with the 
appropriate Ethemet option card, to become 
a building block for Schneider Electric's 
Transparent Ready initiative. 

Using a standard Web browser, embedded 
Web pages on the option card allow access 
to real-time information from anywhere 
around the world. This communication 
network provides a flexible, cost-effective 
solution for communicating drive information 
to various layers of an integrated building or 
manufacturing facility. 

The family of ALTIVAR 58 TRX AC drives 
is also available with a variety of operator 
interface options, VO extension cards and 
communication cards. Mounting kits, ventila­
tion and conduit entry options combined with 
Type 1 construction provide flexibility for 
OEMs and users installing AC drives. All 
ALTIVAR 58 TRX drives are also available 
with POWERSUITETM products for easy 
stan-up and testing. 

Ratings available for the ALTIVAR 58 TRX 
AC drive include: 

1-500 variable torque (75 hp constant 
torque) 400/460 VAC. three~phase input. 

0.5-30 variable torque (7.5 hp constant 
torque) 208/230 VAC, single-phase input. 

2-50 variable torque (40 hp constant 
torque) 208/230 VAC, three-phase input. 

Key Benefits 
Ease of use 

Selectable macro­
configurations for ease 
of programming. 
POWERSUITETM 
software package 
creates configurations. 
modifies parameters, 
saves, uploads/down­
loads and allows fault 
history viewing on a 
PC or Hewlett 
Packard Jornada. 

Adaptive tuning to 
motor characteristics 
for easy set-up. 

Reliability 

Random switching 
frequency modulation 
reduces motor noise. 

Wide speed range 
meets the needs of 
most appUcations. 
Produces acceleration 
torque for difficult­
to-start loads. 
Laminated bus 
reduces the 
number of internal 
connections. 

ASICs eliminate 
complicated circuits 
and reduce parts 
count. 

Functionality 

-No load" feature 
provides automatic 
energy savings when 
machine demand 
is low. 

Quiet motor 
operation is ideal for 
HVAC applications. 
Built-in RS485 port 
> MODBU$<t< 

protocol
 
, Multi-drop
 

Newest generation
 
sensorless vector 
control (SVC) 
provides superior 
motor speed and 
torque performance. 

Options 
POWERSUITE 
software .available..-.- .. ­
for easy testing and 
commissioning. 
Operator interface. 
developed for quick 
and easy drive 
programming and 
real-time monitoring 
of motor and drive 
performance: 

Keypad 

Remote mount kit 
for keypad 

PC or Hewlett 
Packard Jomada 

continued 
SQUARE IJ 
Schneider Electric 
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Options, continued 

Option cards General purpose Unitelway. Landis 

available for 110 card and Staefa! 

Increased Input and Communications Siemens Pl. 

output capability or options: Ethernet. Johnson Comrols 
communications: DEVICENEP'. N2. Interbus S. 

Analog I/O card 

Digital I/O card 

MODBUS~ Plus. 
MODBUS/ 

LonWorks«', 
pronbus DP and 
FIPIO 

Peripheral • Dynamic
components available brake resisto~ 

to increase application • EMC wiring
performance and plates 
environmental 

• Conduit
requirements: entrance kits 

Ventilation kit for 
It Mounting kits 

enclosed mounting 

Details Make a Difference - ALTIVAR- 58 TRX AC Drive 

B. FJ1lfTZIIlIRffBOOfitjUliillil 3' ZD•••am~E	 .,a 
Transparent Ready design	 Selectable switching Cat~ with automatic 

frequency from 0.5 to 

--
!.~._..;, .. 
. "to 

~.:;.-. 

speed search 
Programmable analog 16 kHz
 
output included
 Analog and digital lID extension 

Able to fold back switching cards
 
Superior open loop motor
 frequency if thermal state
 
speed and torque
 Faster Mlaptation to changes in

is exceeded
 
performance
 IoacI conditions 

Optional speed feedback
 
Plug-in options
 Built-in RS485IMODBUS protocol

with tachometer or encoder 

EneI'gJ eCOI-..y algorithmPI control for automatic General purpose

speed adjustment based on
 reduces ••cess magnetiZing

option card
 
real-time process feedback
 cwrent 

DC injection, fast stop and
 
Eight pre-set speeds
 freewheel stop modes 

Selection Guide - ALTIVAR- 58 TRX AC Drive 

Il\IiI!~fi.iIIIJ.m_'j"1	 ••IIIIiI.iIlUf~~~~~"~_"lnI 
Part Output Dimensions (In.) Weight 

Number HP kW Current W H D Ib. 

ATV58HU09M2ZU (1) .5 0.37 2.3 4.5 8.1 6.6 5 ~ 2081230 Volt ATV5BHU18M2lU (1) 1 0.75 4.1 4.5 8.1 6.6 5 
50/60 Hz	 ATV5BHU29M2ZU (2/ 2 1.5 7.8 5.9 9.1 7.3 8 

ATV5BHU41M2ZU (2) 3 22 11.0 5.9 9.1 7.3 8 
ATV5BHU72M2lU (3) 5 4 182 6.9 11.3 ·7.3 15 
ATV5BHU90M2ZU (3/ 7.5 5.5 24.2 9.1 12.8 8.3 26 
ATV5BHD12M2ZU (3) 10 7.5 31.0 9.1 12.8 8.3 26 
ATV5BHD16M2XZU (3) 15 11 47 9.6 22 11.3 75 
ATV58H023M2XZU (3) 20 15 60 9.6 22 11.3 75 
ATV58H028M2XZU (3) 25 18.5 75 14 26 12.1 126 
ATV58H033M2XZU (3) 30 22 88 14 26 12.1 126 
ATV58H046M2XlU (3) 40 30 116 14 26 12.1 126 

400/460 Volt	 ATV5BHU18N4ZU 1 0.75 2.3 5.9 9.1 7.3 8 
ATV58HU29N4ZU 2 1.5 4.1 5.9 9.1 7.3 850160 Hz 
ATV5BHU41N4ZU 3 2.2 5.8 5.9 9.1 7.3 8 
ATV5BHU72N4ZU 5 4 10.5 6.9 11.6 7.3 15 
ATVS8HU9ON4ZU 7.5 5.5 13.0 6.9 11.6 73 15 
ATV58 10 7.5 17.6 9.1 12.8 8.3 26 

BHD16N4ZU 15 
ATV58HD23N4ZU 20 15 33.0 9.1 16.4 8.3 31VFi)-U.l= ~ 40.7 
ATV58H033N4XZU 30 22 48.4 9.6 22 11.3 75 
ATV58HD46N4XZU 40 30 66 9.6 22 11.3 75 
ATV58HD54N4XZU 50 37 79.2 14 26 12.1 126 

ATV5BHD79N4XZU 75 55 115.5 14 26 12.1 126AS j) -;."::-~l~D 
ATV58HC1ON4XZU (4) 125 90 156 14.6 25.2 14.2 108400/460 Volt 
ATV58HC13N4XZU (4) 150 110 180 18.9 272 15.7 169

50160 Hz 

• 
ATV5BHC15N4XZU (4) 200 132 240 18.9 27.2 15.7 169 
ATV58HCl9N4XZU (4) 250 160 302 18.9 27.2 15.7 169 
ATV5BHC23N4XZU (4) 300 200 361 26 37.6 17.3 370 
ATVS8HC25N4XZU (4) 350 220 414 26 37.6 17.3 370 
ATV58HC28N4XZU (4) 400 250 477 26 37.6 173 370 
ATV5BHC31N4XZU (4) 450 280 515 26 37.6 17.3 370 
ATV58HC33N4XZU (4) 500 315 590 26 37.6 17.3 370 

(1) Sillgle phase input (2) Single phase 01 Uuee phase Inpul (3) Single or three phase - single phase ,"put requires separate line reactor (4) Variable lOl'que ratingS

'-' 



Specifications - ALTIVAR· 58 TRX AC Drive
57 IlL __ .Ii._I!III._. "_].__••r- _1.~:;:,~f1dlf~f,iigr.-IIIIJIII E 

Environmental Specifications 

EncJosure type 

Resistance 10 vibrations 

ResistanCe ID shockS 
Ambient pollution degree 

Max. relative humidity 
Maximum ambient 
lemperatlXe 

Altitude 
Operational position 

ATV58HU09M2 ID U9ON4: IP2OIopen type controllers accorling 10 StandlIll EN50178 
ATV58HU9OM2 fo D46M2. ATV58HD12N4 10 D79N4: Type 1with condlit aull!Ction kit 
ATV58HC1ON4X ID C33N4X: IP20 on all surfaces except the bottom IPOO on !he lx1tom due to !he power connections 
According 10 IEC 6006B-2-6: 1.5 mm zero 10 peak from 3 10 13 Hz. 1 gn from 13 to 200 Hz 
ATV58HC1ON4X to C33N4X: 0.6 go from 101055 Hz 
Aceadi!lg fO IEC 60068-2-27: 15 g. 11 ms 
ATV58HU09M21D D12M2 and ATV5BHU18N4 10 D23N4: Pollution degree 2 conforming 10 IEC 600664-1. EN50718 and NEMA ICS-l 
ATV58HD16M210 D46M2 and ATV58HD28N410 D79N4: Pollution degree 3 according ID IEC 600664-1. EN50718 and NEMA ICS-l 
ATV58HC10N4X 10 C33N4X: Pollution degree 2 conforming 10 IEC 60664-1. EN 50718 and NEMA ICS-l 
Protect the drive controller against dust corrosive gas and falling liquid 
95% maximum. non-condensing and without dripping according to IEC 60068-2-3. Provide heating system If there is condensation 
Storage: ·25 fo +65·C (-1310 +149·F) temperatlJ'e 
Operation: 

Drive controllers ATV58HU09M210 U72M2 and ATV58HUl8N41D U90N4:­

-1010 +50 ·C (+ 14 to 122 'F) without derating
 
-10 10 +60 'c (+14 10 140 .F) with fan kits and derating d the anenr 2.2% per ·C above 50 ·C
 
Drive controllers ATV58HU9OM210 D46M2 and ATV58HD12N4 to D79N4:
 
-10 10 +40 ·C (+14 10 104 .f) without derating
 
-10 to +50 ·C (+14 10 122 .f) wilh fan kits and derating of !he anert 2.2% per ·C above 40 ·C
 
Drive controllers ATV58HC1ON4X 10 C33N4X:
 
-10 to +40·C (+1410 104 .F) without derating
 
-10 10 +50 ·C (+ 14 10 122 ·F) with fan kits and derating of the ClI"rert 2.2% per ·C above 40 ·C
 

3300 It (1000 m) maximum without derating; derate the output ClJl'Ild by 1% for each additional 330 It (100 m) 
Vertical. z or ~ 1O· with power terminals al the bottom 

• ATV58HU54N4X. ATVStlHU12N4J<. and ATV58HU9ON4X C31 be used allheiJ highest VlI"iabIe IOfqUe ramg iI a 40 ·C (104 .f) anDenI enviromIera. 
NOTE: DiscoIorBfiOn of drive controllerplastic piBces will occur Hexposed 10 direct sunlight. 

Electrical Specifications 

Input voJtage 

Input frequency 
OUtput voltage 
Galvanic isolation 
OUtput frequency 
Switching frequency 

Speed range 

Speed regulation 

Efficieney 
Displacement power factor 
Molor control algorilhm 
DC if!jeetion braking 
Braking torque 

208 V -15% to 230 V +15% single phase input
 
208 V -15% to 230 V +15% tine phase input
 
400 V -15% 10 460 V +20% three phase input •
 
50160 Hz = or ~5%
 

Three-phase output. maxilJUTl voltage equal 10 input YOItage
 
Galvanic isolation between power and control (inputs. outputs. supprl8S)
 
0.1 1060Hz (conftgurable to 500 Hz with progranming opfioos)
 
4 kHz. conftgurable with programming options
 
ATV58HU09M2 10 D12M2 and ATV58HU18N4 to D23N4:
 

0.5 - 1 - 2 - 4 - 8 kHz without derating
 
12 - 16 kHz with derating in steady state
 
12 • 16 kHz without derating and with reduced duty cycle ...
 

ATV58HDl6M2 10 D23M2 and ATV58HD28N4 10 D46N4: 
0.5 • 1 - 2 • 4 kHz without derating
 
8 - 12 kHz with derating in steady stale
 
8 - 12 kHz without derating and with reduced duty cycleA
 

ATV58HD28M2 10 D46M2 and ATV58HD54N4 10 D79N4: 
0.5 - 1 - 2 kHz without deraling
 
4 - 8 kHz with derating in steady stale
 
4 - 8 kHz without derating and with reduced duty cycle'"
 

ATV58HC1ON4X fo C33N4X: 
0.5 - 1 - 2 kHz without derating
 
4 kHz without derating and with reduced duty cydeA
 
4 kHz with derating of one lip rating in steady Slate
 

1:100 open loop (for example 0.6 Hz to 60 Hz) 
1:10 open loop for ATV58HC1ON4X 10 C33N4X 
1% of rated motor speed without adjustments or leedback 
~0.1 % of raled motor speed with optional analog VO card and appropriate lachometer feedback 
~0.02% 01 rated motor speed with optional digital I/O card and appropriale encoder feedback 
3% for ATV58HC1ON4X 10 C33N4X 
97% at full load typical 
98% through speed range 
sensoness flux vector conlrol wilh a pulse width modulaled (PWM) output wave form 
Automatically on Slopping as soon as Irequency drops below 0.1 Hz for 0.5 seconds 
30% of nominal motor torque withoul dynamic braking (typical value). Up to 150% with dynamic braking option 

"Input vollage is 460 VAC (-10%.•15%) on ATV58HU54N4XlU bough ATV58HUOZ3N4XlU. Input voltage is 400 VAC -15% to 460 .10% on ATV58HC111N4X to ATV58HC33N4X. 
... Tile drive cootrOller can be confJglKed 1D reduce 5Wildling frequency If the drive thermal stale reaches 95%. When the driVl! thermal sta\l! return5 1D 10%. the switching frequency rellmS 

to Ule set valUe. II the cIuty cyde (drIVe conuoller run tUne) does not exceed 60% (36 second maximum 101 a 60 second cycle) derating is not required. 

continued 
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Specifications, continued - ALTIVAR- 58 TRX AC Drive 

8m Ii n 
Electrical Specifications, continued 

Transient 0UlpUl QJlTenl 

Transient motor lorque 

Drive cootroIler protection 

Motor protection 

Electrical isoIatioo 
Available internal supplies 

Analog inputs AI 

Logic inputs LI 

, Analog outpul5 

Logic outputs 

Convnunication 

COOes and standards 

160% of nominal NEC rated fI1WlI' anent for 60 seconds (tor constaIt torcpe ratings)
 
110% of nominal mota ClITl!l1lforiiO seconds (for variable ~ ratilgs)
 
200% of nominal motor torcpe (typical value at =or :110%) for 2 seconds
 
170% of IlOlTIinal motor torque (typical value at =or :110%) for 60 seconds
 
Protection againSI stDt draits:
 

between ouqil phaSes ',' .
 
between ouqu phaSes axIgOl1ld
 
Ol'l 0lJlPW d irUmaI SlWfies
 

Thermal protection agai1st CMlItIeaIing and overcurrent 
Undervoltage and twer\'OItage fds 
Protection against singJe-,m;e qxt operation Ol'l the three-phase aM! controllers '. 
Thermal protection integrated in the drive controller by continuous caIoJlation of 12t, taking motor speed into lICClllIlt­
Motor thermal stale is retained dlmg loss of power 
Motor thermal proteclion can be modified with aprogramming optioo to correspond to the type of motor cooling 
Protection against molor phase loss 
Protection by motor IhermaI sensors with analog option card 
EIeclricaI isoIalionbetween plMl!I' .and control OllpltS. wPuts-Sl4lJlIies) 
Protected against shlrt-drtuits and overloads 
One Hl0 V = or :11% supply for the reference potentiometer (1-10 kil). maximum amn 10 rnA 
One (+)24 Vsupply (min 20 V. max 30 V) for control inputs. maximum anent 200 rnA 
One analog voltage ~A11: range 0-10 V. impedance 30 kn
 
One analog anerl iI1U A1.2: IlIrIQl! 0-20 rnA. impedance 100 n (reassignable to x-y rnA by ~ x and y.

with a defmition ofD.l mA) .•... . . . . •.' .
 
Frequency resolution in analQ!Heferenee: 0.1 Hz for 100 Hz (10 bitS). N:Dsacy" or ~1'" ~;d).5'J(,d the
 
maximum ootptl trequency ". . ." ·0.· • . 

5ampIing time: 4 ms fI1IllinUn 
Other inputs on qDln.ca:ds ~ .. 
Four aSSignable logic qxxs with impedance 3.5 to. compatible with PlC IeYeIl. standard I£C 60065A-68 
MaxirTun Iengltl d shielded cable: 100 m (328 tt) 
Power supply + 24 VOC (miniITun 11 VOC. maximum 30 VDC). State 0 if < 5 VDC. state 1 If >11 VDC 
5ampIing time: 2 ms maximum 
Other inputs on 0J0ln cards 
Analog current 0tJIIlUl 
X to YrnA analog llUlpUl. with X and Ybeing programmable from 0 to 20 rnA 
Maximum load impedance " 5000 
ResoIulion: 0.04 rnA (9 bits) 
Linearity: ~.1 rnZ 
Al:.wracy: ~.2 rnA 
The analog output is ~ every 2ms maximum 
Other 0lJlPW 00 opliorI cards 
Two relay logic outptts for Rl (fault relay) and R2 (assignable) 
Form C. 1 N.D.• 1 N.C. contael protected against overvollJlges (relay Rl). 1 N.D. contact protected against overvoItages 
(relay R2) 
Minimum switching capacity: 10 rnA for 24 VOC
 
Maximum switching capacily: on a resistive load loosj = 1): 5 Afor 250 VAC or 30 VDC Ol'l an induc1ive load (oosj ~
 
0.4 and UR ~ 7 ms): 1.5 Afor 250 VAC or 30 VDC 
Other outputs Ol'l option cards 
RS 485 muIti-drop serial link with Simplified MDDBUS· protocol as part of the standard proWd 
Transmission speed: 4800. ~ and 19200 bps. no parity ... ------ - ­
Use: connecting a terminal (option). miaoprocessor card. a PC (option) or tolV1l!CtiIYJ one or more PlCs 
UL Lisled per UL 508C as incorporating electrOl'lic overload protection: 

UL File El64874. CCN NMMS
 
ATV58HU09M2 to 046M2
 
ATV58HU18N4 to D79N4
 
ATV58HC10N4X to C33N4X
 

CSA Certified to CSA C22.2 No. 14. 
CSA File LR9692l. Class 3211 06 
ATVS8HU09M2 to D46M2
 
ATV58HU18N4 to D79N4
 

CE Mar1led 
Conforms to applicable NEMA ICS. NFPA, IEC and ISO 9001 standards 

• Molar power rating must be be1wee112S% minimum, 136% maxinun. of «me corvoller raling. 

, Visit the SQUARE D Web site
 
at www.SquareD.com
 

SQUARE D 
Order Number 8800sM0101D Schneider Electric C 2002 Sch"-r Eleclric All Rights Rese""'d 



7BV 8>WAfIDS ROAD 
PARS PPAHY, NJ 0705-4 

Phone: 873-227-'1040 Fax: 871-227-o~4" 

Fax 
To: Konrad Kuc - Arcadia G&M From: Joseph Passetti 

Fax: 631-249-7610	 pag••: 3 InclUding cover 

Phone: 631-391-5246	 Date; 111412003 

75 HP Altivar 58 AC Drive cc: Rob Miller - Graybar Hauppauge 

o Urgent [J For ReYlew o Please Commant 0 Please Reply o Please Recyde 

1.	 .._'I~~OWltedenclosure. Standard features are found 
~o=£l1llVleS catalog 1mailed to you. Optional features, not 

price 

Class 8839 S8M AC Enclosed Drive - ~ is a NEMA 12 floor mounted enclo&\U'e. Standard 
feature, are found on page 146 Qfthe Altivar S8 TRX Ae DriVeti catalog. Optional features. Dot 
included in the pricing, are fOllDQ on pages 147 - 162. The S8M package is designed for 

aximum flexibility and includes a wide nmge ofoptions to meet all applications. Weigbts and 
. emians are on page 164. 

~i. fer »,l'QSs " Add $1255.00 ro qQuLtd pti.._ 

Both drive packages are based QD the Altivar 59 TRX drive starting on page 3 of the catalog and have the
 
same cUJT'etJt rating of 96 amps.
 

Please contact me Ifyou have any questions Or would like pricing on any ofthe options.
 

Graybar Electric, CO. standard terms and conditions ofsale apply. 

11/04/2003 TUE 14:33 lTX/RX NO 8258) ~001 



, PARSIPPANY, NJ 07054 
Phone: (973)227-4040 Fax; (973)227-0244 

Bct Name: ARCAO'S 
(Bet Location: MEll-F.:VILLE 
;omer Name: GRAYBAR 

Q2C Number: 18537369 

Quote Number; 1 

Accessories 

Fuses NOT Included 

Overloads NOT IncluQed 

Lamps NOT Included 

Lug Kits NOT Induded 

Ilem Number Quantity Caulog Number I Details Unit Prim Extended Price 

B02-OO oeslgnation: 
883958MRMVWA07 
Class 8839 seM AC E/lCIosed Dr1ve 
CONSISTING OF 
ClaSS 8839 Type ClaM E'lclosed AC Drlve 
Selecl8d for: 
75 Horsepa.yer 
460 VAC motor 
Type 12 Enclosure 
Color - ANSI 49 da~ gray enclosure 
Variable Torque 
Dl$connect means· Circuit bre~ker 

Heavy duW mechanism d/lconnect 
with locj(~tttag..out provisions 
power Cln::ult W: Drive coolroller pacl<age 
- 65 kAlC UL coordinated rating 
Meets UL508C 
inCludes Auto Start relay (115 VC/t col'ltrol) 
ConIrC/ OPtions: 
Keypad Included as standard 
Hand.Qff-Auto seleClCr SWitch 
Speed potentiometer 
Pilot light opUOf1$; 
None 
AuXiliary contacts: 
1 FofTTI C drive OJn conUlet (STDJ 
1 Fo"" C drive tall CCl'Illllct (STD) 
Includes the folloWing standard fea~s; 
Remote fault c:oodltlon l'e$et In AuIO ,node 
with tTansitioo of auto eta" alrI13ct 
Manual Feult OOf'Idition reset In OFF POSilio 
of H-O-A selector switch 
Sefely inter1oc:lclRun peflTllssjve locaUon 
wired to QJatomer termll'\8l strip 
Wire identification markers 
White component moun~ng ptate 
Conduit I<nocltoutl on wall 1TI04nted 8f1ctosure 
Removsble ccnclult ellbY pletes on f\OOr 
mount enclosures 
Delivery scnedule iii besed upon 8n APPROVED 
~l.EASE with acceptance by factory pel1ionnel. 
For large quantities, Please cootact the 
Enclosed Drives Customer 5erVIce g~p for 
conl\lTl'l8C1lead Urnes. 

Sel. v811ilon code: 3S626 

Estimated Ship Days (ATtO); ~O WorkIng Days 

$9,204.63 $9,204.63 

~
 
-'-"~------------------------------
age:.! of 2 PRINTED 11/4f.i!OOJ ":17 At.1 

11/0412003 TUE 14: 33 [TX/RX NO 8258] ~ 003 
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Air Pressure Indicating Transmitters 
(PIT-311, PIT-312) 
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Remedial Monogemenl ll. Construction 
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BULLETIN E-68 

SERIES 605 MAGNEHELlC®
 
DIFFERENTIAL PRESSURE INDICATING TRANSMmER
 

Specifications - Installation and Operating Instructions 

i . 

l~
S!a.D. , 

"""""IHG
OING 

The Dwyer Series 605 MagnehelicC> indicating transmitter simul­ SPECIFICATIONS 
taneously provides local indication on a large, easily read analog 

GENERAL	 PERFORMANCE AT 
scale while also converting that pressure into a standard two-wire, 1oIu....... Pressure: 25 PSIG ROOM TEMPERAlURE 
4-20mAsignal for ranges from 0-0.5 to Q-50"w.c. Positive, negative Media l:lItnpa6ilily: Nt & 1llll1CDlI1lJU5. Zero llIlpIt 4 rnA 

I1llIlCllffllSM gases Fal Scale Spa: 16"'"or differential air and compatible gas pressure can be measured ELECTRICAL Slolic A<anq: :!o 2% Span
with an accuracy of := 2"'" of full scale. The basic mechanical com­ Power SlIpply: 12.3 to 35 VOC. Sp-. & Zenr. AdIUsl3llIe 10 O.OS·;' 
ponel'ltS of the Series 605 Magnehelic4 indicating·transmitterare··· ­ ConlIeCliOnS: "2 SlnW_ block. . ~ 0.5"105p.'1-- .. 

posIti.. and neoatilIO, Ae........: Inlinbsimalsimilar to those used in the popular,time-proven Magneheli~ dif­
ferential pressure gage. However, the Series 605 modelsadd elec­ Outplll Slgul:	 410 20 mA DC. ENVIRONMENTAL 

/Imile,UI38 mAl Opelaliagtrical conditioning and amplification of a resistance change 
......-:	 201O12ll'1'

produced by a silicon strain gage which is cemented to the range Loapllm-:	 oto 1135 ohms (dry 1Iit\ 
spring. This resistance change is the result of the slight flexing I\- ~ V.. • 12.3\1 ~ 

20mA ~ JOtol2ll'1'which results from spring deflection as pressure is applied to the l1lennIl £nan: =1'YoJ!iIl'F 
diaphragm which is directly linked to the spring. Refer to bulletin 
E-50 for additional information on the design, operation and con­ MECHANICAL 

struction of the MagneheliC8' indicating transmitter. 

SERfES 605 MODELS & RANGES 
MODEL NUMBER RANGE INCHES W.e. MINOR DIVS. 

605.Q ()..5 .01 

60S-1 ().1.0 .02 

605-2 ()'2.0 .OS 

r. r1/ i
,-.:J-rl, 

I 
~,... 

605-3 
6OS-6 
605-10(60§g
60 =-­

()'3.0 
()'6.0 

0-10 
0:20 
().30 

.10 

.20 

.20 
:srr--, 
rr--­1. 

1-605-50 
-~.... ~.,- .~ 

().SO 
- 1.. (J"~ 

.... ~- .~": i - • MOOEL NUMBER RANGE, PASCALS MINOR DIVS. 
.. ~ -:d!-- 605-25OPa 0-250 S 

6OS-SOOPa 0-500 10 

MODEL NUMBER RANGE KILO PASCALS MINOR DIVS. 

605-1.5kPa ()'1.S .OS 

Weight 1 lb. 10 oz.warm-up TIme: S-10 MillUles
 
Cllnelll ~ 3B rnA max. IlC
 Spa.' Zero 

AlIi_eats:	 ProIecIed poIenliOm· 
eIer5._mally 
aa;essible. 

~27 NPT IemaIe 

STANDARD ACCESSORIES 

Mounting ring .' 
Snap ring 
(4) 6-32 x 1·114 screws (panel mtg.) 
(3) 6-32 x 5116. screws (surface mtg.) 
(2) Tubing to 118" NPT adapters 
(2) 118" NPT plugs 
Adjustment key 



I 4. MOUt-lTlNG: The Series 605 Transinitter may be either panel 
mounted or surlace mounted. 

INSTALLATION 

1.	 LOCATION: Selecl a location where the temperature of the unit 
will be between 20a F and 12O"F. Distance from the receiver is 
limiled only by lolal looP resistance. See "Electrical Comections: 
l1le tubing feeding pressure to the instrument can be run practically 
any length required bUt long lengths wiN increase response time 
slightty. Avoid surfaces with excessive vibralion. 

2.	 POSmON: All standard models are calibrated with the dia­
phragm vertical and should be used in that position for maxi­
mum accuracy. If your application requires mounting in other 
than a vertical position, be sure to specify this when ordering. 

3.	 PRESSURE CONNECTIONS: For convenience, two sets 
of liB" NPT female ports are available. Plug the unused 
set with pipe plugs provided. Allach tubing from positive 
pressure source to port marked "HI" or from negative 
iVacuumj source :0 port marked "LOW". In eilher case, 
opposite pori must be venled 10 atmosphere. In dusty 
environments, we recommend use of anA-331 Filler Vent 
Plug 10 keep interior of Instrument clean. For differential 
pressures the higher source is connected 10 the "HI" port 
and lower 10 the "LOW" port. . 

1-\'11" LONG • 7IIl WIDE 
FOR TERMINAL SllIIP 

(3) 0/,. DIA. HOLES ~ 
SPACED ON A ""n eM.. BOLT 
CIRCLE FOR SURFIlCE MOUNTING 

A. PANEL MOUNTING: Cut a 40/." or l20mm cia. hole in panel and 
insert Ihe complele unit from the front Slip on the mounting ring and 
install the split snap ring in the groove on the bezel. Seat the mounting 
ring against the snap ring and thread the four saews IhI'Ough the 
tapped holes. TlQhten saews against rear of panel. 

" 
~ 

-'",-­
~ ...----... 

~ I' ---~ 112 DIA. HOlES FOR PRESSURE 
~~ / c:oomECnONS AlOOA MOUNTING 

// I 
3/16 CIA. HOLES / I 
FOR MOUNTING s~ ~, 
TYP. 3 f'LOCES 

B. SURFACE MOUNTING: Drill (3) 3116" dia. holes for mounl· 
ing screws and cut(l) 7/8" x 1-1/8" hole for access to terminal 
strip as shown in hole location drawing. Insert screws from rear 
of panel and Ihread into tapped holes on back 01 transmitter 
case. If rear pressure connections are to be used. make 112" 
dia. holes located as shown in hole location drawing in left 
column. 

5.	 ZEROING: Once gageltransmitter is mounted in its final posi· 
tlon, check to be sure pointer aligns with zero on scale, when 
no pressure is applied and both low and high pressure ports 
are venled to atmosphere. To adjust, tum small slotted screw at 
center-bottom 01 gage lace. Do not move the largerblack knobs 
labeled SPAN and ZERO. These are for use only If a calibration 
check shows the 4-20 mA output signal to need adjuS1ment. 
See page 3 under heading OUTPUT RANGING. 



I ELECTRICAL CONNECTIONS 

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLTAGE 
RATINGS. PERMANENT DAMAGE NOT COVERED BY WAR· 
RANTY WILL RESULT. THIS UNIT IS NOT DESIGNED FOR AC 
VOLTAGE OPERATION. 

Electrical connections to the Series 60S Transmitter are made to 
the two-screw tenninal strip on the rear of the case. Polarity is 
indicated by + and - signs stamped on side. The schematic 
diagram 01 the series 605 transmitter is illustrated in Figure S. 

+ 

(ID§ 

FIG. A 

An external power supply delivering 12.3 to 35 VDC with a minimum 
current capability 01 40 milliamps must be used to power the control 
loop in which the Series 605 transmitter is connected. Reier to Fig. B 
lor connection of the power supply. transmitter and receiver. The range 
of appropriate receiver load resistances (RJ for the power supply volt­
age available is given by the formula and graph in Fig. C. Shielded two 
wire cable is recommended lor oontrol loop wiring and the negative 
side of the loop maybe grounded if desired. Note also that the receiver 
may be connected in eithef the negative or positive side of the loop. 
whichever is most convenient Should polarity 01 the transmitter or 
receiver be inadvertantly reversed. the loop will not function properly 

I 
but no damage wiU be done to the transmitter. 

------- .. -- ------------ ­
NOTE: RECEIVER ....Y BE ... 

SERIES WITH + OR ­
LEG OF CONTROl. LOOP .	 .
 

SERIES_
 

PReSSUAE
 

.........s-

MfTT£R
 

RECEIVER lRJ
 POWER 
SUPPlYr IAAAAAA 
12.~JSYDC - T

v 
1 T ­

sEEAG_Ct I 
I I 

II 
RG-B 6 yx~ 

The maximum length of connecting wire between the trans­
mitter and the receiver is a function of wire size and receiver 
resistance. That pOrtion of the total current loop resistance 
represented by the resistance of the connecting wires them­
selves should not exceed 10% of the receiver resistance. For 
extremely long runs (over 1.000 feetl. it is desirable to select 
receivers with higher resistances in order to keep the size and 
cost of the connecting leads as low as pOssible. In installations 
where the connecting run is no more than 100 leet. connect­
ing lead wire as small as No. 22 Ga. can be used. 

The series 60S transmitters can be used with receivers requiring 
1-5 volt input rather than 4-20 rnA. If the receiver requires a 1-5 
volt input, insert a 250 ohm, 'h watt.resistor in series with the cur­
rent loop but in parallel with the receiver input. Referring to Figure 
S, At. becomes the 250 ohm resistor and points X and Y are con­
nected to the receiver input, point X being positive ( + ) and point 
Y negative ( - ) or ground. The resistor should be connected at the 
panel end 01 the transmitter current loop close to the receiver input 
to take advantage of the immUnit~: of the current loop to eleetrical 
noise picl<up. Most electronic component distributors stock a 249 
r, '/2 watt, :!: 1% tolerance metal film resistor which is adequate for 
this application. 

."".­
,... 

F\ t.IAX. Vw-1Z3I 
_DC ~W.tlEfl~1 

1100 
// 

£ 'IlOO 

C ... 
~ 
lD 

5 -"'" 
~ -iii:.: 

"""'" ..., 

/ 

~ 
0P£Mr_-. 

-
2IJll 

'00 Ai 
to	 12.J .. .. .. ..3D -e 

PCIW'EJit Sl.IPP\.y ~'QGE - VDC 

AG.C 

OUTPUT RANGING 

Each Series 60S Magnehelice indicating transmitter is factory cal­
ibrated to produce 4 rnA at zero scale reading and 20 rnA at full 
scale reading. The following procedure should be used if the pres­
sure versus output signal relationship needs to be checked. 

1. With unit connected to the companion receiver per preceding 
instructions, insert an accurate miUiammeter with a full scale 
reading of approximately 30 rnA in series with the current loop. 

--2~	 Vent-botllpressure poltsto-atmosphere and,.ifnecessaJ:y,-ad­
just pointer zero screw to align pointer with zero on scale. A 
controllable pressure source capable of reaching the full scale 
range should be connected to either high pressure port Plug 
the other high pressure port and vent one or both low pressure 
ports to atmosphere. The instrument must be ranged in the 
same position in which it will be used. Standard factory calibra­
tion and ranging is done with unit vertical. 

3.	 Apply electrical power to the system and check for proper op­
eration by slowly increasing pressure and observing whether 
the loop OJrTent increases aboIo<e the 4 rnA zero pressure reading. 

4. A	 spanner type key is supplied 10 adjust span and zero. This 
helps to reduce unauthorized tampering. Apply pressure until 
pointer aligns with full scale reading and adjust the SPAN knob 
for a 20 rnA reading. 

S.	 Relieve all pressure, allow a few seconds for settling and adjust 
the ZERO knob for a 4 rnA current loop reading. 

6.	 The SPAN and ZERO controls are slightly interactive so steps 
4 & 5 should be repeated a few times until readings of 4 and 20 
rnA are obtained consistently. 

7.	 Remove the milliammeter from the current loop and proceed 
with final installation of the transmitter and receiver. 



•• 
MULTIPLE UNITS WITH COMMON POWER SUPPLY 

.-------, + 
POWER 
SUPPL: 

12.3-35 
VDC 

FIGURE 0 

Several Series 605 transminers can be operated with a single power 
supply as depicted above in Fl9ure D. Be careful to specify a supply 
with sufficient capacity. The minimum current requirement at a 
given voltage can be calculated by multiplying the number ofunits 
x 20 rnA. In the example shown this would be 4 x 20 01' 80 rnA 
minimum. 

MAINTENANCE 

Upon final instanation of the Series 605 Transmitter and the com­
panion receiver, including the A·701 Digital Readout, no routine 
maintenance is required. A periodic check of system calibration 
is recommended. The Series 605 Differential Pressure Transmit­
ter is not field serviceable and should be returned to the factory 
il service is required. The A-701 Digital Readout shoUld be retum· 
ed to the manufacturer Hservice is required. Refer to the A·701 
instruction sheet. 

@Copyright1992 Dwyer Instruments, Inc. Printed In U.S.A. 10/92 FA NO. 01-440559-00 
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Air Stripper Blower Pressure Switch 
(PSL-313) 
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IMPloo.t6 

100Sertes 
Pressure Switch 

T~"JHiOO1 Hl00K 
(Dm;~Pressure) 

UE
• 

UNITED ELECTRIC 

CONTROLS 

Installation and Maintenance 
InstnlctJons 

Please read aU instructional literature carefully and thoroughly befrn'e starting. Refer to the fined page for the listing of Recommended 
Practices, liabilities and Warranties. 

GENERAL 

it BEFORE INSTAlliNG, CHECK THE SENSOR MODEL SELEaED 
, FOR COMPATIBIUTY TO THE PROCESS MEDIA IN CONTAG WIlli 
o THE SENSOR AND WETTED PARTS. 

The H100 and HlOOK differential pressure switches are activated when 
a bellows, diaphragm or piston sensor responds to a pressure change. 
This response, at a pre-determined set point, actuates a single snap­
acting switch, converting the pressure signal into an electrical signal. 
Control set point may be varied by turning the internal adjustment hex. 
(See Adjustment -PART II). 

& PROOF PRESSURE· UMITS STATED IN THE UrERATURE AND ON 
" NAMEPLATES MUST NEVER BE EXCEEDED, EVEN BY SURGES 
o IN THE SYSTEM. OCCASIONAL OPERATION OF UNIT UP TO 

PROOF PRESSURE IS ACCEPTABLE (E.G., START-up, TESTING). 
CONTINUOUS OPERATION SHOULD NOT EXCEED THE DESIGNATED OVER 
RANGE PRESSURE. 

"E'rogf fressylJ! 

The maximum pressUIJ! to which a pressure sensor may be occasionally 
subjected, which causes no permanent damage (e.g., start-up, teItIhg). 
The unit may requilJ! re-gapping. 

Part I - Installation 
Toais Needed 

Adjustable Wrench 
Screwdriver 

Hammer (for alternate wire knockouts) 

MOUNnNG 

it INSTAll UNIT WHERE SHOCK, VIBRATION AND TEMPERATURE 
~ FLUCTUATIONS ARE MINIMAL ORIENT UNIT SO THAT MOIS­

TURE IS PREVENTED FROM ENTERING THE ENCLOSURE. IF 
UNrr IS BEING INSTAllED WHERE HEAVY CONDENSATION IS EXPEGED, 
VERllCAL MOUNTING (PRESSURE CONNECTION DOWN) IS REQlJRED. DO 
NOT MOUNT IN AMBIENT TEMPERATURES EXCEEDING PUBUSHED UMITS. 

Controls may be mounted and operated in any 
position. They may be surface mounted via the two mounting ears on 
either side of the enclosure, or directly to a rigid pipe by using the pres­

sure connection. Low pressure and differential pressure units, models 
520-535, 540-543, 544-548, are also available with an optional 
surface mounting bracket. Should the control be instaled where con­
densation is expected, vertical mounting is recommended as a means of 
keeping water away from switch terminals. 
Never use the enclosure for leverage to hand tighten the pressure con­
nection. fWtays use a wrench to tighten the pressure connection to the 
pipe.To prevent damaging the pressure sensor, use a back-up wrench 
to hold the hex nut in place when surface mounting. 

On models supplied with an external manual reset button, be sure to 
leave sufficient finger space over the reset button for the operator to 
reset the control. See Mounting Diagram. 

WIRING

&
DISCONNEG All SUPPLY aRMS BEFORE WIRING. 

& ELEGRICAL RATINGS STATED IN LITERATURE AND ON 
" NAMEPLATES SHOULD NEVER BE EXCEEDED. OVERLOAD 
o ON A SWITCH CAN CAUSE FAILURE ON THE FIRST CYCLE. 

~ WIRE UNITS ACCORDING TO NATIONAl AND LOCAl.. ELECTRICAl..ill
 CODES. MAXIMUM RECOMMENDED WIRE SIZE IS 14 AWG. 

Remove the two screws retaining the cover and cover gasket. Two 
cast-in knockouts for 1/2" conduit are located on the side and 
back of endosure. These can easily be knocked out by placing the 
blade of a screwdriver in the groove and tapping sharply with a 
hammer. A 1/2" NPT conduit connection is also provided on 
the left hand side of the enclosure. The three switch terminals 
are clearly labeled "common", "normally open" and "normally 
closed"• For switches supplied with leadwires, the following color 
coding applies: 

Manual DPDT 

Reset (Option 1010) 

SPOT SWTl SWI2 

Common Violet Violet Yelow 

Normally Open Blue Blue Orange 

Normally aosed Black Black Red 



Hex Plunger (1/4' Hex) 

A grounding screw and damp (cast in symbol) is provided which meets 
a 35 lb. pun test. Keep the wire as short as possible to prevent inter­
face with the plunger and the adjustable differential switch wheel, if 
applicable. 

Part II . Adjustments 
Tools Needed 

5/8" Open End Wrench 

& SOME MODELS HAVE A TWO-PIECE, ADJUSTABLE 
V PLUNGER. THIS FEATURE IS CHARACTERIZED BY A 3/16" HEX 
o HEAD SCREW INSTALLED IN THE 1/4" HEX PLUNGER. THE 

LENGTH OF THIS ASSEMBLY IS ADJUSTED AT OUR FACTORY AND IS CRITI­
CAL TO THE FUNCTION OF THE CONTROL. 

HI00 and HI00K 

Remove pressure switch cover. Loosen Phillips screw adjustment lock. 
Adjust set point by turning 5/8" hex adjustment screw dockwise (in) to 
raise set point, or counter dockwise (out) to lower set point. Tension on 
adjustment screw can be increased by tightening adjustment lock onto 
it. (See diagram 1). Controls indude uncalibrated reference scales for 
high,low or mid range settings. 

Adlustable Differential Models 

Model 15623 and control types with option code 1519 incorporate 
a snap switch with internal adjustment wheel. Turning this wheel 
raises or lowers the pressure rise set point The faU set point remains 
constant. Consult factory for additional information. 

Manual Reset Button 

Control types with option code 1530 incorporate a snap switch which 
when actuated, remains actuated until the pressure drops sufficiently 
to allow the reset button (located on top of the control) to be manually 
depressed to reset the switch. 

Gapping 

1) Loosen adjustment lock.
 
2) Turn 5/8" hex adjustment screw in, to approximately mid range.
 
This puts a load on the sensor and exposes the plunger flats. Using
 
a 1/4" wrench on the plunger and a 3/16" wrench on the plunger hex
 
screw, tum hex screw out from plunger until switch actuates. If switch
 
is already actuated, tum plunger hex screw in, until switch deactuates.
 
Tum hex screw in from this point. (See chart 1 for Rats and approxi­

mate Gap.)
 
3) Check set point according to Part II Adjustments.
 
4) Connect wires and replace cover securely.
 

Models 

171-174 

183-194 

483-494 

358-376 

700-706 

521-525 

531-535 

540-548 

560-567 

15623 

Rats Approx. Gap 
--- ..-- - --- ---­-_._~-._-

2-21/2 .0085 to .0105" 

1-1 1/2 .004 to .006" 

1-1 1/2 .004 to .006" 

5-6 .020 to .025" 

31/2 - 4 .014 to .017" 

2-21/2 .0085 to .0105" 

2-21/2 .0085 to .0105" 

2-21/2 .0085 to .0105" 

1-1 1/2 .004 to .006" 

5-6 .020 to .025" 

a..rtl 

Plunger Screw (3116' Hex) ] 
FACTORY 
SET 

Adjustment Screw (518' Hex) 

1MP1llO-06 



DImensions 

-
l'-r--~ 

I 
lL- ----!.....,>..--.J 

4-7/32 
[107.2mm] 

fi1-518 
6-9116 [41.4mm] 

1/2 NPT 
CONDUIT 

CLEARANCE FOR 
1/4 [6.35MM] SCREW 

2 MT'G. HOLES 

t 4" WITH COVER 

[101.~] 

,.., 
I~J 

'­

I I I 

L. .L..J 

2-314 
[69.9mm] 

.895 [22.7mm] DIA. 
KNOCK-QUT 2 PlACES 

Dimension A 
Modet Inches 

171-174 7.50 
183-186 7.56 
188,189 6.62 
190-194 6.63 
218-274 6.56 
358-376 7.03 
483-486 7.56 
488,489 6.62 
490-494 6.63 
52()'525 8.44 
53()'535 8.00 
54()'548 8.34 
560-564 6.62 
565-567 6.62 
61()'616 7.00 
680 6.97 
701-706 6.57 
15623 6.57 

..... 

190,5 
192,0 
168,1 
168,4 
166,6 
178,6 
192,0 
168,1 
168,4 
214,4 
203,2 
211,8 
168,1 
168,1 
177,8 
177,0 
166,9 
166,9 

NPT
 
112" 
1/2" 
1/2" 
1/2" 
1/4" 
1/4" 

1/2" 
1/2" 
1/2" 
1/2" 
1/2" 
1/8" 
2" Sanitary fitting 
1 1/2" Sanitary fitting 
1/4" 
1/4" 
1/4" 
1/4" 

l~Y 112NPTT 
112 NPT 

Models 171-174, Models 183-186, MlIlIeIs 1118-194.
 
471-474 483-486 488-494
 

lU_? [.~ 
M'" 2111-376, MIlIWs 520-525 Models 530-535 
610.706,15623 

IMP1Q0.06 



Dimensions 

...... &44-541 

2' Sanitary FIlling 

1-112" Sanitary Fltling 

RECOIIMEIIDED PItACI1CES AND WARNINGS 
lhled EIeclric CcntraIs C~ recanrnends <NelIA cmsiderllion ~ lhe ~ "'dors __ 
~ and ~ I.E pn5U"e and ~ ..... BeIDre ~ a ri, lhe InstIIition and 
I4iir1Ienince iIslrudims prtMdod wilIIlftl must be read and.merstood. 
• To 8lid dimigiIg ri, prod pressre and ......... ~m.s _lib....., and (II
 

~ must ........ be eeeded. ..... ~ 511"gos inlhe systsn. ~ a lheri '4' to
 

.......... ~ is ~(II a"ed bisis (Le., ~ 15ilg) lU corDuJus ~llion
 

must be reslricted 1D'" desigBted ~.-..go. fla:I=ssMe epng .......... ~eknils
 
""*l~ ...........
 

• Abi~ \.lit is necessory b" ippkaIions wh<n dimige 10 • prinrf lftl add endonger life, 
lim or prqJ<ftJ AIi!tt or 1cM.. swiIdI is neas:suy b" ippkaIions where a dinglrous l\I1iWiy 
ClI1ditiCIl ""*l red. 

• The aquslable range mu5I be seleded 50 that incorrect, iIadYertent or malicious sotling at any
 
range poi1I camot resoa in an lIlSiIe SlS!"III cordtion.
 

• nstaIlftl where !1m, oAnIian and ambient tenperaILfe 1uctuiIions.1WJl damage lftl or ailed 
oporllion. ()iat \.lit so thallnDistlwe does IWJl <nI!rlhe endaue via lhe eIedriciI ccnnecIion. 
..... apprcpriaIe. lIis .my poi1I shaUd be sealed to prew:nI maIslIn mry 

• lht mu5l1WJl be bed or IIlOdified all.. sIiprnenl ConslAt I.E ~ modification is necess&r) 

• Monitor operation to ctlsenIe warring sigIs a possible damage to ri, such as _ in 5eI poi1I or 
fa<*1 cIsplay Ched< \.lit inmedialoly 

• Pr~ maintenance ond periocic t.esmg is necessary b" critic;oI awliatiClls where damage 
add endanger prcporty or porserl1Ol. 

• for .. ~ a factory 5eI\.1it shaUd be tested before use. 
• EIedricaI ratings sllded in iter_e and (II ~emust net be toIDleded. Ow!load (II a SIlitch 

can cause damage, ..... on lhe fi'sl qde. like \.lit lICClI"diIg 10 kg( and naIiona/ dedriaI codes, 
using wire size rec:mmended in instaIation sheet. 

• Do IWJl mount uri! in ambienlt""" eaedi1g po.tiished imils. 

UMRm WARIWfTY 

Soler warrants that the proWct .....et, plI'chased is, '4"'" dl!hory. tn.e from deIecIs in IIIIleriaI ond 
~ and that any such proWct wtich is Iculd to be ddeclive in such -m..nstip or _erioI 
• be repaRd or ~~ Soler (&-worlls, Fadllry. Water-., Mas.aduseIts. IlCOTEIt4S); pr0­

vided, ,-, that lIis -.ranty if'Illies rrit 10 ~ Iculd 10 be 50 deIediloe wIhin a period ~ 

24 IIIllI1Ihs from the date ~ marUadlre ~ the Soler. Soler shallWJl be cligated lIlder lIis wwrarty b" 
aIegod deIects wtich examination cisdoses are .... to ~ misuse, nege<t ~ SI<lI'age. and 
in any ase lIhere pnlIiIds we disassentlIed ~ onyone other than Uhorized Soler's ~ 

EXCIPf Fa'I mE lHTED WAItWfTY OF Iti¥.IR AND ItiUW4BIT STAlBl ND/E. SEU.£R lJSCI..AIMS 
AU. WAlfl.\NTES WHATSOEVER V«TH F£SPECT TO THE PROO..CT, IN<l.lDNG AU. t4Pl£Il WAIfWITlES OF 
MEROlANTA8IllIY al FmlESS Fa'I Nft PNmClUR f'IR'OSE. 

UMII'A11OII OF'SEUSl'S UABlUTY 
Seler's iabity to Eluy\!r b" any loss or daim, inducing Mabity ilaITed in comecIion willi 0) breadl 01 
any wwrny__, """,essed or impied, [-1. breoch a concract. [Iii) • negigert act or l<Is (or 
negigert .....e to act) CIlIIIIitted ~ S<Ier, or [IV) .n act b" wtich strict iabIty. be ~ 10 seIfr; 
is Irnited to the ·lnited -.rantf 01 rq>li" and/or replacement as so ....ted In lU -.rny a proclJd. 
In no _ shaI the Soler be IiaIlIe b" any spe<ilI, inlirect, ~ or other damages ~ • Ice ger>­

..a1 nalIre, idDIg, wiIhllJt Iinitltion, loss d profits or pnxlJclion, or loss or eIJ"'I1S"S ~ any natlre 
ilaITed ~ the buyer or any 1Iird ~ 

I.E spedficaIions 5lt1je<t 10 change wiIhllJt notice. 

UE-UNITED ELECTRIC 
CONTROLS 

180 Dexter Ave. P.O. Box 9143. Water1own, MA 02472-9143 USA 
617 926-1000 Fax 617 926-2568 
_ueonIine.com...
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Air Filter Differential Pressure Indicator 
Switches (PDIS-301, PDIS-302, PDIS-303) 
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ENVIRONMENTAL SERVICES, INC. 
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TERMS AND CONDITIONS OF SALE
 

All orders are subject to the terms and conditions contained on the face and the reverse side hereof. No acceptance by the Company of any order from 
~Iyer shall be deemed to be an acceptance of any provision of buyer's order form and the terms and conditions contained herein shall govern. Upon 

ceptance of buyer's order by the Company. the provisions of these terms and conditions shall apply regardless of any different or conflicting 
Ilo....-.. ,..(ovisions an any.order or other communication from buyer and .shall constitute the enure agreement and understanding between buyer and the 
_	 Company. No waiver or modification of said prOVIsions shall be banding upon the Company unless set forth In a wntlng executed by a person duly 

authorized by the Company to execute the same. The provisions of any contract between the Company and buyer shall be interpreted and construed in 
accordance with the laws of the State of Ohio. 

PA YMENT TER MS - Cash in full net thirty (30j days from invoice date. Any invoice payment forty (40j days in arrear is subject to a finance charge 
of I-Ih% per month on the outstanding balance. 

MINIM UM BILLING CHARGE - $50.00 per order or individual blanket order release. 

SHIPPING TERMS - All material is sold F.O.B. Factory. Cleveland. Ohio. 

CLAI MS FOR LOSS OR DA M AGE IN TRANSIT - All shipments are made F.O.B. Factory. Cleveland. Ohio. Title and risk of 1055 shall pass to 
and be borne by the buyer upon delivery of the products to the first carner or shipper. The Company shall not be responsible for any damage to 
products which occur during the shipment. and no such damage shall relieve buyer of any obligation to the Company. The purchaser shall file with the 
transportallOn company for any claim for 1055 or damage In transll. 

CARTAGE --'- "10 charge will be allowed for any cartage at destination. 

PRICES - Meriam cannot be responsible for the accuracy of any prices. discounts or terms shown on customer's orders. Orders will be priced at 
cu:rent applicable prices and terms regardless of what might appear on customer's orders. Also. all orders will be invoiced at prices prevailing at lime of 
shipment if the shipment is deferred or otherwise delayed at the buyer's request beyond six months from the purchase date. 

TAXES - .... 11 prices are for domestic shipments and liability for all taxes. duties. imposts. revenues. excise taxes. licenses or other fees imposed upon 
the production. sale. shipment. or use of the Company's products or services shall be assumed and paid for by buyer. and buyer shall indemnify the 
Company against any such liability. Applicable sales and i or use taxes will be billed by the Company unless suitable exemption certificate is furnished 
by buyer at time of placing order. 

SH IP M E~T - The Company shall attempt to make shipment within the time specified after acceptance of buvers order. Buyer agrces to furnish 
complete shipping instructions to the Company within a reasonable penod of time pnor to the requested delivery date. In no event shall the Company 
be responSible for any delay In or failure to manufacture or deliver arising out of acts ofthe public enemy. fire. flood. or any disaster. labor trouble. not 
or disorder. delay in the supply of materials or any other cause. whether similar or dissimilar. beyond the control ofthe Company. In noevent shall the 
Company be liable for any inCidental or consequential 1055 or damage whatsoever resulting from any delay in or failure to manufacture or deliver. 

CA:-.ICELL\TIO:" A:"D RETl!RNS - Orders may nOl be cancelled without the prior wntten consent of the Company. Products may not be 
returned wllhoutthe pnor wntten consent of the Company. Cancellation and restocking charges will be assessed to the buver ... here applicable. 

SPECIAL ORDERS - Orders for special items not listed in our current catalol!. catalol! items modified to customer's specifications and unusual 
4Uantlties oi standard catalog items made especlallv for an order are accepted on-Iv on a :\ON-C.... "\CELLABLE. 'O"\-RETIJR:"ABLE baSIS. 

FINANCIAL RESPONSIBILITY OF BUYER - If at any time before the shipment the financial responsibility of buyer becomes impaired. or 
....L!.nsatisfactory to the Company. cash payment or satjsfactory security may be required by the Company before shipment. Buyer will cooperate with the 
1(1mpany in complying with any applicable conditional sale or security law and will furnish the Company such other assurances. including finanCing 

atements. as the Company may reasonably request. If Buyer shall fail 10 make payments in accordance with the terms and provisions hereof. Seller. in 
~ dddition to Its other rights and remedies. may at its opllon terminate shipment hereunder or under any other contract with Buyer. In the event of 

bankruptcy or insolvency of buyer. or In the event any proceeding is brought bv or against buyer under any bankruptcy or Insolvency laws. the 
Cumpar.~ sha:l b~ emitlcd tv ~ancel any order .hen oUl,wnding .IlIJ ,hall reeel\ e rca,unaoic anJ propcr cam:cllallon charges. 

ASSIGN M E:"T - No rights or obligations arising under any contract between the Company and buycr may be a"igned or transferred by buyer 
without the prior written consent of the Company. 

TEN DE R -- In the event of failure or refusal of buyer to accepl deliven'. no physical lender of the prod ucts bv the Company shall be necessary. but 
,Hlllcn 'hlliec o( Ii,..: Cumpany " reaJincss .. nJ ... illingness 10 Jcli\cr an~ 4u.. nlll\ oi lhe c4u1pmenl or malerlals "I ,,0' tlmc ,pccd'icd ,hall be e4ulvalent 
to physical tender thereof. 

RECORDS. AUDITS AND PROPRIETARY DATA - Unless otherwise specificallv agreed in writing signed bv an authorized officer of the 
Company. neither buyer nor any representativc of buyer. nor any other person. shall have the nghtto eJlamine or audit the Companv', cost accounts. 
books or records of an\' kind or any matter. or bc entitled to. or have control OHr. any engineering or production prints. draWings. or tcchntcal data 
which Ihe Compan\'. In its sole dl,crellon. may consider to be. in whole or in part. propnetary, 

LABOR STANDARDS - The Company represents and warrants that all products and services will be manufactured or furnished by the Company in 
accordance with all applicable standards. provisions. and stipUlations of the Fair Labor Standards Act of 1938.the Walsh-Healey Act. the Work Hours 
Act. and Section 202 of Executive Order No. 12246 as to non-discrimination in employment. and any amendments thereto. 

WARRAl"TY. DISCLAIMER. AND REMEDIES - Our products are warranted to conform to the applicable description in our catalog and arc 
free from defects in material and workmanship at the date of shipmen\. NO OTHER WARRANTY. WHETHER EXPRESS OR IMPLIED. 
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.SHALL EXIST IN CONNEC­
TION WITH THE SALE OR USE OF SUCH PRODUCTS. All claims under this warrantv must be made in writing and delivered to the Company 
prior to the expiration of one year from the date of shipment from the factory or be barred. Upon receipt of a timely claim. the Com~anyshall inspect 
the part or parts claimed to be defective. and the Company shall repair. or at its option. replace. free of charge. any part or parts whIch the Company 
determines to have been defective at the time of shipment from the factory: provided. however. that if circumstances are such as to preclude the 
remedying of warranted defects by repair or replacement. the Company shall. upon return of the products. refund to buyer any part of the purchase 
price of the products theretofore paid to the Company. Inspection may be performed at the Company's plant. and in such event freight for returmng 
products to the plant for inspection shall be paid by buyer. The foregoing states the sole and exclusive remedy for any breach of warranty or for any 
other claim based on any defect in. or non-performance of. the products. whether based upon contract. warranty or negligence. WITHOUT 
LIMITING THEGENERAlITYOFTHE FOREGOING. THECOMPANY SHALL UNDER NOCIRCUMSTANCES. BE LIABLE FOR ANY 
INCIDENTAL ORCONSEQUENTIAL LOSSOR DAMAGE WHATSOEVER. ARISINGOUTOF.OR IN ANYWAY RELATING TO. ANY 
SUCH BREACH OF WARRANTY OR CLAIMED DEFECT IN. OR NON-PER-FORMANCE OF. THE PRODUCTS. 

ASSISTA NCE - We may. but shall have no obligation to furnish Buyer with recommendations. engineering and technical information and advice 
and other assistance. All such assistance is furnished without charge solelv as an accommodation to buver and we shall have no liability for inaccurate. 
incomplete or faulty recommendations. information. advicc and assistance. whether or not negligent: 

Nleriam Instrument 
[ a SCoUl\D.ercompany:J HJ• 

10920 Madison Avenue • Cleveland, Ohio 44102 
(216)281-1100 • fAX(216)281~228 • R~212526 
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Fragile - UNPACK WITH CARE 

Thank you for buying Meriam products. We appreciate your business. 
We have packed this shipment with care to be certain you receive what 
you ordered in good condition. Carefully remove all packing material 
and thoroughly inspect contents to be positive all items shown on the 
packing list are included and not damaged. Check contents for: 

• Differential Pressure Indicator or Indicating Switch 

• Service Manual 

• Accessories supplied per customer purchase order 

Precaution5: 
If the instrument was ordered for service in a critical medium 
requiring special cleaning (e.g. oxygen) remove the plastic bag 
only under controlled cleanliness conditions. 

Your Meriam instrument was inspected during manufacture and prior to 
shipping. However, an inspection should be performed at tne time of 
unpacking to detect any damage that may have occurred during ship­
ment. If any irregularities are found: 

1.	 Report damage to carrier. 

2.	 Claims to trucking, express, or air carriers are to be filed 
by the customer. 

3.	 Claims to United Parcel Service must be filed by Meriam. 

4.	 Advise Meriam of damage and obtain authorization to 
return for repair or replacement. Do this promptly to assure 
coverage and avoid delay. 

Thank you again for your order. If applied to designed specifications, 
these products will provide you with many years of service. We look 
forward to serving you again. 

• 1 • 



PRINCIPLE OF OPERATION
 
The Meriam Model 1020 Differential Pressure Unit is a 

proven and reliable sensing element. Available in ranges 
~'''m as low as 0-30" H20 to 0-500 PSI. It is especially 

Iptable where size and weight are critical factors. The 
~\:Iht weight and compact differential pressure unit in­

corporates a rupture-proof and leak-proof bellows plus 
other construction features that make it second to none. 
This unit is suitable for activating indicators. recorders. 
transmitters. switches. and contrOllers and is available as 
a separate assembly for that purpose. 

The basic DIP unit consists of a high and a low pres­
sure bellows. both liqUid filled and connected to a center 
plate. The bellows are enclosed in the high and low pres­
sure end housings which in turn are bolted to the center 
plate. When differential pressures are applied to the high 
and low pressure connections. the high pressure bellows 
contracts forcing the fill fluid through the center plate into 
the low pressure bellows causing it to expand. 

The resulting linear motion of the low pressure bel­
lows is converted to a 60 rotary motion of the output shaft 

through a temperature compensated linkage. Overrange 
protection is provided by two opposed valves located on 
this linkage allowing the unit to withstand overranging up 
to the full static pressure rating of the housing without 
damage. The interior of the bellows and center plate are 
completely filled with a clean. non-corrosive. low freeZing 
point liquid. This output shaft is part of a low friction. "0" 
ring sealed sl1aft and bearing assembly which carries the 
rotary motion to the external area of the bellows unit and 
into the instrument case. 

In the Meriam bellows unit all of the fill fluid must 
pass through the Meriam Pulsation Dampening valve in 
the center plate. This valve is field adjustable so that 
the desired dampening effect can be obtained. Because 
of this Meriam design. other types of extemal dampening 
devices are not required on services involving measure­
ment of fluctuating differential pressures. The Meriam 
bellows DIP unit incorporates a special design which 
completely isolates the process fluid from the center plate. 

CONSTRUCTION SPECIFICATIONS
 

MODEL I 1123 1124 1126 1224·1 1224·2 1226·1 1226·2 1124·P·3 • 1124·P·4 1126·P·2 SERIES 1020 

DIAL SIZE 3" 4li" 6" 4Yo" 4Yi'· 6" 6" 4\i" 4Y,,' 6" 
B..ic DIP Unit 
For All Model. 

HOUSING 
MATERIAL 

& 
PRESSURE 
RATING 

BELLOWS 
MATERIAL 

MOUNTING 
I STYLES 

SPECIAL 
FEATURES 

AL.L. MODEL.S PROCESS 
ENDHOUSINGS CENTERPLATE SWP. CONNECTIONS 

Brass Brass 500 or 1000 p.s.1. 1/4" & 1/4" NPT 
Steet Steel or Brass 11000 SWP only) 1000. 1500. 3000 or 60CXl p.S.1. 1/4" & 112" NPT 
316 Stainless Steel 316 SS. Steel or Brass 11000 SWP onlYI 1000. 1500. 3000 or 60CXl p.S.I. 1/4" & 112" NPT 

AL.L. MODEL.S 
Beryllium Copper (30" W.C. Minimum) or 316 Stainle.. St... (50" W.C. Minimum) 

AL.L. MODEL.S (except 11 24P .. 112&P) 
FLUSH PANEL uSIng indicator cas. for mounting - WALL or~" NPT using univer..1 mounting bracket 

PIPE SADDLE or WALL uSIng "H" mounting bracket and 2" U-Bolu - 2" Ell Pipe Stand 

AL.L MODELS 

I 
Ranoe v· anatlons Lo-Toraue Instrument Shaft III Bearing 
27Cf' Pointer Travel. 6° Shah RotatIon Br.ak·Res,stant Acrylic VieWIng W,"oow 
Temper.tur. Campen••tion for Varying Ambients Die-east Aluminum Ca.. With Gasketed Cover 
Built-In Pulsation Dampening (Fi.ld Adjustable, Simple Z.ro. Span and Lineerity Adjuatment 

• AVBliable In ~rass ~on5ttuctlon Onlv 

PERFORMANCE SPECIFICATIONS 

INDICATORS 

Accuracy: 
o to 30" W.C. range 1.50% FS 
oto 50" thru 0 to 500 PSID range 0.75% FS 
Optional!0.50% FSforranges 100"W.C. t050PSID .... 

Consult Factory 
Linearity Within above stated accuracy 

Zero Elevation:
 
Maximum 100% of range
 

Suppression: 
Maximum 15% of range with 2700 pointer travel 

Operating Temperature Limits -60" to +2000 F 

i'ull Scale Displacement: 
, 0 to 30" thru 0 to 130" W.C. range •...•.••.19 Cu. In. 

. ' 0 to 135" W.C. thru 0 to 60 PSIO range .....12 Cu. In. 
'--' 0 to 75 PSIO thru 0 to 500 PSID range .. " .06 Cu. In. 

INDICATING SWITCHES 

Accuracy 

Linearity, 
Suppression & 
Displacement 

Switch Dead Band 

SwitCh Setting 

Switch Type
 

Switch Rating
 

Before activation. :t¥.% of full diff. 
At activation point. :t2% of full diff. 
After activation point. switch 
activated. :t1 'h% of full ditto 

Refer to "Indicators" 

10% of full diff. Maximum 
(7% nominal).
 

Increasing 10 to 100% of differential
 
or 10" of water whichever is greater.
 
Decreasing: 5% or 5" of water 
whichever is greater. 
15% of F.S. minimum 
between set points. 

Snap action SPOT. 

5 amperes at 125 or 250 V.A.C. 
3 amperes inductive or 5 amperes 
re,sistive at 30 V.D.C. 

o
 

•
 

:~ 

1 
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INSTALLATION
 

OPERATING LIMITATIONS 

The One-Year Warranty of the Differential 
Pressure Unit will not apply if the following 
limitations are exceeded: 

Useful Temperature:
 
-60°F. to +200°F.
 

(-35°F. with oil fill)
 

Pressure: Units are capable of line pressures 
up to the SWP stamped on the I. D. Tag 
(located on the bottom of the centerplate) 
without damage. Zero reset or recalibration 
may be required. 

Pulsation: If the meter body is to be sub­
jected to pulsation, make sure the externally 
adjustable pulsation dampener is adjusted 
correctly to prevent damage to the instru­
ment. All instruments are shipped with the 
dampener valve 1/4 turn open. Use a screw­
driver to adjust the dampener valve until 
the proper dampening effect is obtained. 
Approximately 1-1/2 turns is fully open. 
Severe pulsations will affect the accuracy of 
the instrument; when pulsation is severe, the 
installation of a pulsation damping device 
upstream of the meter run is recommended. 

Vibration and Shock: Do not subject instru­
ment to severe mechanical vibration or 
hydraulic shock, unless the unit has been 
specially ordered for such severe operating 
conditions. 

Corrosion: The bellows of the Differential 
Pressure Unit are made either of beryllium 
copper or of type 316L stainless steel. The 
bellows material must be compatible with 
the process medium to be measured. 

LOCATION 

1.	 Locate the indicator's meter body so it will
 
be easily accessible from ground level.
 

2.	 Select a reasonably vibration-free location 
where ambient temperature does not exceed 
operating temperature Iim its. Do not locate 
the instrument near vents or bleed holes 
discharging corrosive vapors or gases. 

3.	 In Liquid Measurement (Figs. 7-9) locate 
the meter body below the primary element 
to permit entrapped air or gas to be vented 
into the flow line. 

For Steam and Gas Measurement (Figs. 2-7) 
place the meter body above the flow line to 
facilitate condensate draining. 

4.	 The distance between the primary device 
and the DPU shall be as short as possible. 
For distances up to 50 feet use 1/4 inch or 
3/8 inch pipe or tubing. For runs 50 to 100 
feet use 1/2 inch pipe or tubing. Distances 
exceeding 100 feet are not recommended. 
The recommended distance limitation does 
not apply if an air-purge system is used. 

MOUNTING: Refer to Pgs. 4 & 5 for dimensions. 

The instrument must be approximately level 
for proper operation. 

Wall Mtg. - Universal Bracket or 2" Pipe 
Saddle. 

Drill four mounting holes on wall to 
match the "H" mounting bracket. 

Secure instrument with b01ts and nuts. 

Pipe Mtg. 

1.	 Universal Bracket: Place a suitable length 
of 3/4 inch threaded pipe into a well­
secured floor or wall flange. Thread in­
strument onto pipe and properly orient 
meter with wrench or bar on meter body 
bracket. 

CAUTION:	 Do not orient by turning or 
grasping the indicator case. 

2.	 Pipe Saddle or Stand: Attach to existing 
2" piping, or to a 2" pipe secured in a 
manner similar to (1.) above by means of 
the "u" bolts or Ell supplied. 

Flush or Panel Mtg. 

1.	 Remove the gauge cover and provide a 
hole in the panel per the mounting di­
mensions. Insert the gauge and install 
washers and retaining nuts on the four 
mounting bolts. 

2.	 Orient the axes of the dial for readability 
and appearance and wrench tighten the 
retaining nuts. Replace the gauge cover 
to complete the installation. 

On Models 1124 and 1224, the washers 
will overhang onto the panel, retaining 
and locking the gauge in place. If holes 
are felt necessary for the retaining bolts 
of Models 1124 and 1224, a more com­
complex cutout may be used in the panel 
(refer to the drawing). This cutout will 
also pass the DPU. 
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MOUNTING DIMENSIONS (Cont.) 
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SADDLE MOUNTING UNIVERSAL MOUNTING SCHEMATIC WIRING DIAGRAMS 

ALL MODELS 

PIPING 
Refer to Figs. 2 through 15 for typical piping piping between the primary device and the
 
arrangements.
 DPU for each 100° F (37.8° C) in excess of 

200°F. 
Certain practices should be followed on all flow 
and liquid level DPU piping: 5.	 Install a valve manifold connecting the DPU 

and the differential pressure source to facili ­
1.	 Locate piping per pg. 3 "location" para. 4. tate operation and checking of the DPU. 

Locate shutoff and bypass valves to be readily 
2.	 Make up all joints using a suitable pipe joint accessible to the operator from the front of 

compound to reduce measurement errors the instrument. The shutoff valve should be 
caused by leaks in the pipe joints. the first valve from the process line or vessel. 

3. Slope all piping at least 1 inch per linear foot 6.	 Steel and Stainless Steel DPU's have two 
to avoid liquid or gas entrapment. pressure connections in each housing, one 

W' and one W' NPT. If necessary, rotate the 
4.	 If process media exceeding 200° F (93° C) is to housings 180 degrees to place the connec­

be measured, provide 2 feet of uninsulated tions in the desired position. 
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INSTRUMENT STARTUP
 

"-' IMPORTANT:	 PRIOR TO PLACING THE 
INSTRUMENT IN SERVICE, 
PERFORM THE FOLLOWING 
OPE RATIONS: 

1.	 Since the bellows may have taken a slight 
"set" due to possible extended periods of 
storage prior to installation, it is advised 
that the first time the DPU is used and prior 
to actual operation, the unit be exercised to 
ensure correct indications. To exercise the 
unit, sequentially apply maximum and mini­
mum differential pressure to the high pres­
sure side for at least ten cycles. 

2.	 Check manifold and piping for leakage by 
opening the block valves, one shutoff valve, 
and the bypass valve to pressurize the instru­
ment. Then close the shutoff valve and by­
pass valve. If pointer travels upscale, leak in 
low pressure piping; pointer travels down­
scale, leak in high pressure piping. 

3. Zero check the instrument. To do this, close 
the block valves and open the bypass valve(s). 
This equalizes the pressure on both sides of 
the instrument. If the instrument does not 
indicate zero, set pointer by holding pointer 
hub with the screwdriver and turning pointer 
to zero reference. 

4.	 Check Calibration: First zero the instrument 
at atmospheric pressure and connect a cali­
bration instrument such as a Meriam 35JA 10 
Portable Manometer to the high pressure 
connection of the meter. The low pressure 
connection is vented to atmosphere. Turn 
meter valves to use flowing gas pressure, or 
use pressure source such as Meriam 961AB2 
aspirator bulb, to apply increasing pressures 
of 20, 50, 80 and 100 percent of full-scale 
differential to the HP housing. Exercise care 
to always approach the desired scale reading 
from the low DIP side; if you overshoot and 
drop back to the reading, your calibration 
will be incorrect. Reverse the procedure, 
bleeding pressure and stopping at the same 
scale readings, now taking care to always 

approach readings from the high D/P side. 
Compare DPU readings with the calibration 
instrument. 

Inconsistent readings may be the result of the 
pointer dragging against the scale plate. To in­
spect for this condition, remove the lens as 
described under "Complete Calibration." The 
end of the pointer should be no closer to the 
scale plate than 1/32 inch throughout its arc of 
travel. If necessary, bend the pointer away from 
the scale by gently pulling on the outer end. 

If indications are within specified tolerances, no 
further calibration is required. 

If instrument readings are outside specified 
tolerances, refer to "Comp/ete Calibration". 

After instrument has been checked to read 
correctly, replace lid and/or glass assembly. 

(	 _______ rl ()W 

_'- 3$.JA'O _'- '.'''.I! _ ....NOOoIET1tll	 ..._ ~SSUOt[ 

IIUUI "SSlWllL.' M ••''''M DPU 

FIG.l Typical Schematic Arrangement 
For Calibration Of Bellows DIP Meter 

CAUTION:	 Although the Meriam DPU is a 
seamless rupture-proof bellows 
type instrument, care should be 
taken not to subject the DPU 
to unnecessary shock or over­
range pressure during startup. 

Make su re block and bypass valves 
are closed when beginning start-up 
pr~cedures. 
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MEorER	 PIPING DIAGRAMS 

FIG.3 

METER BELOW LINE 

STEAM 
HORIZONTAL FLOW 

5 TO 10 PIPE 
DIAMETERS OF 
STRAIGHT PIPE 

STEAM OOWNSTREAM 

HORIZONTAL FLOW METER ABOVE LINE 

CONOENSATE CHAMBERS
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_ _ IWATER SEALl _ --' 

- - - 5 TO 10 PIPE 
10 TO 15 PIPE ~IBY LO DIAMETERS 
DIAMETERS OF STRAIGHT 
~~:TRAIGHT PIPE DOWNSTREAM 

UPSTREAM ~~~~~~1ING 

~ 
_._ .• _ ~~:~g~:RE"T 

, 
\ 

• ZERO 
2700 DIAL ADJUSTMENT 

STEAMIHOT GM 
HORIZONTAL FLOW METER ABOVE LINE 

•I•I· .I I· .I I• • 
~ I 

~ . ;
10 TO 15 PIPE I liT' OR LARGER -' 
DIAMETERS OF • INSU ATED LINES ~ 5 TO 10 PIPE 
STRAIGHT PIPE L... -. ._. -.J DIAMETERS OF 

UPSTREAM ~~~-:'" ~~~:::E~E 

FIG.2 

FIG.4 

Diagrams for typical and special installations are pre­
sented in Figures 2 through 15. The start-up procedure 
for each installation is presented with the respective 
piping diagram. Use the diagram most applicable to 
your specific requirement as a guide. 

STEAM 

<J START-UP 
Recommended for use whenever possible to realize self-draining 
of DPU. If DPU must be located below the primary element, 
see Fig. 3. 

CAUTION:	 Maximum DPU operating temperature is 200°F, 
For higher temperatures, see Fig. 4. 

1.	 Whatever the location of the meter body, make all primary 
element taps at or near top of pipe, 

2.	 Close block valves and vent valves (if used), Open bypass 
valve and shut-off valves. 

3. Slowly and simultaneously	 open block valves, then close 
shut-off valves. Check for leaks (see #2 pg. 6). 

4.	 Slowly and simultaneously open shut-off valves. 

5. Close bypass valve for DiP reading. 

STEAM 
<J START· UP 

Used if DPU must De located below primary eiement. 

NOTE:	 To prevent overheating during instrument blow­
down, monitor the temperature by placing your hand 
on the pipe between the DPU and the vent valves. 

1.	 Close shut-off valves and vent valves (if used). Open by­
pass valve and block valves. 

2.	 Remove side and fill plugs from condensate chambers. 

3.	 Fill piping and meter body chambers with water by pour­
ing into fill port in both condensate chambers to the level 
of the side plugs. Meter chambers and piping must be free 
of bubbles. When instrument and piping are completely 
full, pointer will rest at zero. 

4.	 Install plugs in ports of condensate chambers. 

5.	 Slowly and simultaneously open shut-off valves then close. 
Check for leaks (see .2 pg. 6). 

6.	 Slowly and simultaneously open shut-off valves. 

7.	 Close bypass valve for DIP reading. 

STEAM	 or HOT GASES 
¢ START· UP 

Recommended for use when process temperature exceeds 
2000F. 

See "Piping" .3 pg. 5; then follow steps in Fig. 3. 
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METER PIPING DIAGRAMS (Conte) 

GASES 

START-UP 
¢ Recommended for use whenever possible, as DPU is self-draining. 

NOT recommended when hydrates are present. If hydrates are 
present, or the meter body must be located below the primary 
element, See Fig. 6. 
1.	 Whatever the location of the meter body, make all primary 

element taps at or near the top of the pipe. 
2.	 Open manifold valves and bypass valve, open one block valve 

and one shutoff valve to pressurize meter. 
3.	 Then close block valve and bypass valve and check for leaks 

(see "Instrument Start-up" __ 2, pg. 6). 
4.	 Open bypass valve, open block valves and slowly open both 

shutoff valves simultaneously. 
5. Close bypass valve for DIP reading. 

DAY AIR AND GAS 
HORIZONTAL flOW "'ElIER Al!IOVI: U"'E 

GASES 
START-UP 
Used if hydrates or heavy solids are present. Piping diameter not less ~ 
than 1/2", Drain valves are required. LyI 
~through 5. Follow steps in Fig. 5. 

~ Drain condensate chambers of hydrates at regular intervals. 

CORROSIVE FLUI DS 
START· UP 
When the flowing medium is highly corrosive, contains solids in sus·
 
pension, is highly volatile, or for some other reason would damage
 
the meter body, install liquid or chemical seals to prevent its entering
 
the meter body.
 
In selecting a location for seals: 

Place as close as possible to the primary element to reduce the 
length of piping filled with process fluid.
 
On high temperature applications, locate the seal at least 36"
 
from the primary element shutoff valves to prevent overheating,
 

NOTE:	 When measuring liquids, locate pressure taps at or near
 
BOTTOM of pipe. Diaphragm type seals can be used in
 
place of condensate chambers (eliminate Steps 2 through 6).
 

1. Close shutoff valves; open manifold valves and block valves. 
2. Remove fill and side plugs from seal pots. 
3. Fill seal pots, piping and meter housings with the immiscible seal Q


fluid by pouring into upper fill ports. Meter housings, tubing and
 
seal pots must be filled to seal pot side ports with bUbble-free
 
liquid. Pointer will indicate zero when both high and low pressure
 
chambers are filled equally.
 

4. Install side plugs and close all valves. 
5.	 SlOWly open each shutoff valve alternately until bubble-free pro'
 

cess liquid spills from upper fill port ~skip this step in gas appli·
 

1 cations).
Replace fill plugs.
 

,-", .. Check piping for leaks (see __ 2 pg. 6).
 
8. Open manifold valves and block valves, then SLOWLY open both
 

shutoff valves simultaneously.
 
9. Close bypass valve for DIP reading. 

FIG.6 

, 
CONDENSATE 

wET AI" AHO GAS 
MO.UZQNTAL FL()JW METE" alLOW LINE 

FIG.7 _0r::=::::j SHUT·Off 
vALVI 

COR.....VI GAllS. LlQlRDS "T" LIQUID IlAU 
MO'UZ'ON'AL'LOIlI IUTI" alLOIlI L"l 

~o .. ~ ~~•• 
OUtMlTl1lS D1_flI_' 

~:.""'T ----@- - ::.MGMT 
PI" "" "",,'.'AM _ SEALING FLUIO --.... 00.­

AT EOUAL LEvELl ITlII" 

r --@-- , 

~- -~ 
BLCX" -- - """ ,-- - ­
VALVE .. 1..0 
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METER PIPING DIAGRAMS (Conte) 

3 

1 

•
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. ". .: ~ ..-
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FIG.8 

ZERO 
AO.IUSTMlNT 

LIOUID 
HORIZONTAL FLOW METER BELOW LINE 

FIG. 9 

5 TO 10"'1 
Ot_lTlRSOf 
STRAIGHTPlPI 
OOWNSTRE_ 

ml"DlAl 

• LIQUID 
HORIZONTAL FLOW METER ABOVE LINE 

FIG. 10 

LIQUIDS 
START-UP 
Recommended for use in all liquid flow applications,especially volatile or 
gassy liquids. Make all primary element taps at or near bottom of pipe. 
CAUTION:	 Maximum meter operating temperature is 200"F (93"C). 

For higher temperature media, first see "Piping" .3, 
page 5. With hot or gassy fluids, disconnect meter and 
fill both housings and piping through manifold with 

11 process fluid cooled to below 200·F, then reconnect. 
\-!	 1. Open block valves, bypass valve, and one shutoff valve. 

2.	 Alternately crack drain valves (connected to lower meter body 
pons) until liquid, free of bubbles, spills out both pons. 

3.	 Close both drain valves and shutoff valve. 
4.	 Pointer should indicate zero. If not, and no leaks are detected, the 

housings and/or piping are not completely full of bUbble-free liquid. 
Repeat steps 1 through 4 until pointer remains stationary at zero. 

5.	 Open both block valves and shutoff valves; close bypass valve for 
D/P reading. 

LIQUIDS 
START-UP 
Recommended for use when sediments are present or when meter can­
not be mounted below line. Where sediments are NOT present, make 
primary element taps at or near bottom of pipe. Periodically inspect 
and clean instrument lines. 
NOTE:	 Where process fluid is gassy or system is subject to numerous 

no-flow conditions and meter cannot be mounted below line, 
install automatic air bleed fittings in top meter body pons or 

11	 at high point of instrument lines. 
\-!	 1. Open both block valves, bypass valve, and one shutoff valve. 

2.	 Alternately crack vent valves or loosen plugs from top pons of 
meter body housings until liquid, free of bubbles, spills out of both 
upper meter body pons. 

3.	 Close vent v"lvl!S or rel'lace ::,Iugs and c!c~e ~h'.!!~ff ·:~! ...e. 
4.	 Pointer should indicate zero. If not, and no leaks are detected, the 

housings and/or piping are not completely full of bubble-free liquid. 
Repeat steps 1 through 4 until pointer remains stationary at zero. 

5.	 Open both shutoff valves, close bypass valve for DIP reading. 

PORTABLE METER 
START-UP 
NOTE: Hose pressure and temperature limits: Brass units - 500 psi at 

160" F; Steel and SS - 3000 psi at 200° F. 
CAUTION: Maximum temperature of meter body is 200-F; for higher 

temperatures, see "Piping" .3, page S. 
¢ 1. Place instrument with dial face venical (or horizontal in case of 

1124P-4 only). Open vent valves (1 and 2). Zero pointer as neces­
sary; remove cover and glass (3); turn screw (4) until pointer reads 
zero; replace glass and cover. 

2.	 Close vent valves (1 and 2). Open bypass valve (5). Close block 
valves (6 and 7). 

3.	 Connect high pressure fitting (8) to upstream primary device tap 
and connect low pressure fitting (9) to downstream primary device 
tap using hoses provided. . 

4.	 Open valves at primary device. For gas or steam measurement, go to 
step 7. 

5.	 For liquid measurement, open block valves (6 and 7) and partially 
open vent valves (1 and 2) until all air has been expelled from instru­
ment and hoses. 

6.	 Close vent and block valves, keeping bypass valve open; pointer 
should indicate zero; if not, air is trapped in the system. Repeat 
step (5), opening block valves alternately until all air is removed. 

7.	 Open block valves, close bypass valve; read pressure differential. 
8.	 When through with test, open bypass valve, close valves at primary

device, and remove hoses. 
9.	 Open vent valves and drain instrument hoses. 

·9· 



METER PIPING DIAGRAMS (Cont.) 

~ FIG.11 

"-' 
SHUT.OFF 
VALVE 

BLOCK 
VALVE 

VENT 
VALVE 

HIGH 
PRESSURE 

TANK LEVEL NON·CONDENSING LIQUIDS 
METER LEVEL WITH TANK BOTTOM 

FIG. 12 
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LEG '" 
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vvn 
VALVE 

HIGH 

TANK LEV£L COOL OR VOLATILE LIQUIDS 
METER BELOW TANK WITH REFERENCE LEG 

COOL LIQUIDS
 
START· UP
 

/1 Recommended for use with water. oil. or other media which will not 
....... condense in low pressure piping. For hot (volatile) liquids, See Fig. 12. 

Mount meter body centerline level with lower tank reading pOint. If 
meter is mounted below lower tank reading point, install a reference 
leg per Fig. 9, a bubbler system per Fig. 13, a Meriam 961C4 hand 
pump, or order special DIP and dial range from factory. 

NOTE: Do	 not share fill or vapor return lines with meter piping. 

1.	 Close all valves; open high pressure block valve and crack high 
pressure vent valve. 

2.	 Slowly open bottom (high pressure) shut-off valve. When bubbl. 
free liquid spills from high pressure vent valve, close vent valve. 

3.	 Open low pressure block valve; slowly open top (low pressure) 
shutoff valve. 

4.	 Crack low pressure drain valve to drain any condensation and 
reclose. 

COOL or HOT LIQUIDS
 
START·UP
 
Recommended for use to cancel out the "dead leg" (piping from 
tank bottom to centerline of meter body) when meter is mounted 
below tank. Process medium can be used as reference leg seal fluid if 
it will condense in the leg under all conditions. Otherwise, a non­
miscible seal fluid must be used. 

CAUTION:	 If bypass valve is opened at any time when the tank 
liquid level is below maximum, the reference leg must 
again be filled. 

NOTE: Do not share fill or vapor return lines with meter piping. 

COOL LIQUIDS 

1.	 Partially fill reference leg by opening bottom shutoff valve, both 
block valves and bypass valve. 

2.	 Crack vent valves on meter body housings; close when clear,
 
bubble-free liquid flows out.
 

3.	 Close bypass and block valve on reference leg. 

4.	 Remove plug from side port in 2 inch pipe cross connection used
 

See 
~ 

liquid

.. 

for reference level reservoir, and fill the leg by opening block valve
 
and cracking the bypass valve until bUbble-free liquid spills out.
 

5.	 Close bypass valve. Replace plug in cross. 

6.	 Slowly open upper shutoff valve. 

HOT (VOLATILE) LIQUIDS 

CAUTION:	 Maximum meter operating temperature is 20CfF.
 
"Piping" .3, page 5, before proceeding.
 

1.	 Close shutoff valves; open both block valves, vent valves, and .".
 
pass valve.
 

2.	 Remove plug from top port in 2" pipe cross. Use proces~
 
(cooled to below 200-F) or other suitable seal fluid, and fill be1h
 
high and low pressure meter housings through croSS until it ~-:.
 
out vent valves bubble-free.
 

3.	 Close HP vent valve and bypass valve. Fill reference leg and re~
 
plug.
 

4.	 Crack LP (bottom) shutoff valve until fluid flows bubbl.free
 
LP vent, and reclose. AVOID danger of scalding from hot liquid•.
 

5.	 Slowly open both shutoff valves. 

- 10­
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BLOCK 
VALVE 

B~ 
VALVE 

'--+__ DO NOT INSULATE 
VAPOR GENERATOR 

METER PIPING DIAGRAMS (Cant.) 

-
 FIG.13 

SHUT.()FF 
VALVE 

SPECIFIC GRAVITYfTANK LEVEL COOL LIOUIDS 
METER INSTALLED WITH BUBBLER SYSTEM 

FIG. 14 

SHUT·OFF 
VALVE 

INVERTED 
'1)" GAS 
TRAP 

DRAIN 
VALVE 

HIGH~''LOWPRESSURE PRESSURE 

METER ~ _ PLUG 
BODY 

TANK LEVEL LIOUIFIED GAS 

FIG.15 
SHUT·OFF 
VALVE 

MINIMUM
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INVERTED 
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VALVE TRAP 

~ 
lF~BULARSPIRAL 

VAPOR GENERATOR 'N 
OUTER 113 OF TANK 
INSULATION. KEEP 
DEAD LEG 5 INCHES 
DR LESS BETWEEN 

......	 TANK AND SPIRAL. 

~LOW 
PRESSURE 
PLUG '-=

TANK LEVEL CRYOGENIC LIQUIDS 

COOL (NON-VOLATILE) LIQUIDS 
START-UP

\l NOTE: Do not share fill or vapor return lines with meter piping. 

SPECIFie GRAVITY 
For use to determine specific gravity changes in a process medium. 

1.	 Set bubbler input gas regulator at a pressure slightly higher than 
process vessel pressure. 

2.	 Open shutoff valves and block valves. Close bypass valve. 

3.	 Adjust sight bubblers for equal gas flow to each tube, approxi· 
mately one bubble per second. Continuous bubbling is necessary. 

LIQUID LEVEL 
Recommended for use whenever solids or sludge are present, or when 
meter must be mounted above tank bottom. 

1.	 Delete LP sight flow bubbler (B). 

2.	 On a pressurized tank, pipe the LP meter housing directly to upper 
tank connection. On a vented tank, vent the LP meter housing to 
atmosphere. 

3.	 Follow steps 1 through 3 under "Specific Gravity" above. 

UQUIFIED GASES 
START· UP 
Recommended for use with CO2 , Butane, Propane, Freon, and other 
Iiquified gases warmer than -150°F (-101°CI. Meter may be mounted 
above or below tank. 

Vapor generator is a 12·inch length of 1" to 1·112" diameter pipe; 
::'!oid tr~rc; or r-'t)c~~!S be!'!l.'~~!,"! '.'~~':'r :~~e!";!'!~!" :?r"uj 'tank. ~ ~s!a!! ~ ::·.''?!"~e~ 

"U" gas trap inside tank. Do not insulate piping below lower shutoff 
valve. Do not share fill or vapor return lines with meter piping. 

1.	 Close block valves. 

2.	 Open drain valve and loosen meter housang oraln plugs to remove 
all liquid from system. Replace plugs. 

3.	 Close drain valve and slowly open bottom shutoff valve to allow 
liquid to enter gas generator. 

4.	 Open upper shutoff valve and block valves. 

CRYOGENIC LIQUIDS 
START-UP 
Recommended for use with Oxygen, Nitrogen, and Argon. Meter may 
be mounted above or below tank. Vapor generator is a spiral of 3/8" 
tubing. Install an inverted "u" gas trap inside tank. Do not share fill 
and vapor return lines with meter piping. 

CAUTION:	 Meters designed for use with Oxygen are specially cleaned 
and packaged, and MUST be kept clean. No organic com· 
pounds, oil, grease, dirt, or scale of any kind can be 
tolerated in an oxygen installation. 

1.	 Close block valves. Loosen meter body drain plugs to remove all 
liquid from system. Replace plugs. 

2.	 Slowly open HP (bottom) shutoff valve to allow liquid to flow 
through gas generator. 

3.	 Open LP (top) shutoff valve, and open block valves. 
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FINAL AD.JUSTMENT
 

It is advisable to recheck instrument zero and 
to test the operation of the bypass valve after 
the DPU has been placed in service and fully 
subjected to differential pressure, line pressure, 
and process/ambient temperature. 

CAUTION:	 Never zero check when only one 
block valve is shut. 

Where seal pots are used, it is 
possible to lose or displace some 
of the sealing fluid. In gas flow 
service, a standing wave effect in 
the process line can displace the 
indicator; the displacement could 
be assumed to be an erroneous 
reading. 

1.	 With the meter body subjected to differential 
pressure and in service, observe the position 
of the pointer on the scale and use this read­
ing as a reference for checking the effective­
ness of the bypass valve on the meter body 
piping manifoid. 

Close the H.P. meter body block valve. (Note 
that when checking instrument zero where 
seal pots are involved, the primary element 
shutoff valve i~ used instead of the meter 
body valve on the piping manifold). If the 
pointer moves from the reference position 
towards zero, the bypass valve on the piping 

manifold is leaking and must be replaced. If 
the pointer remains in the reference position, 
the bypass valve is functioning properly. 

2.	 Open the bypass valve on the meter body 
piping manifold. The pointer should go to 
zero on the scale. If the instrument does not 
indicate zero, check for gas or liquid entrap­
ment in the lines or in the DPU (depending 
on the orientation of the piping layout and 
service). If necessary, adjust the pointer by 
holding the pointer hub with a screwdriver 
and turning the pointer to zero reference. 

3.	 Adjustment of the Pulsation Dampener 

CAUTION:	 I\lever try to remove the pulsation 
dampener adjusting screw. Meter 
body fill fluid will be lost. Serious 
injury can result if adjustment 
screw is removed with the meter 
under pressure. 

wnen an Increase in aampening is rt:quired, 0;; 

indicated by a quivering movement of the instru­
ment pointer, turn the damping screw clockwise 
until the pointer just stops its oscillation. Do not 
over-adjust. (See "Operating Limitations - Pul­
sation" pg. 3) Further damping will decrease the 
speed of response and introduce unnecessary 
time lag into the measuring system. Recheck 
instrument zero. 

. 12· 



TROUBLESHOOTING
 

:i<.~,:.'... _ 

uble'fl:occurs, it is recommended that the routine shown below in tabular form be followed: 
-:,d' .-' ".• 

f POSSIBLE SOURCES REMEDYMALFUNCTION 

'":'". ' 

• ., "'~. 
,'6:,' ~,.-'_.,.
~-. -... '., 

..	 . .-' 
" 

~.	 Prtrnarv element 
or differential 

~~",IOUn:e 
.~. . 

.~	 Piping from primary 
element to meter 

, Bellows unit 

Movement mechanism 

Primary element 
P;t::~; !:-:.m pr~l""'j;ajJ' 

element to meter 

Bellows unit 

". 
Movement mechanism 

~:""':' 1: Prlmerv element 

PIping from primary 
. e1.ment to met. 

Bellows unit 
.. .~ i1i"t !'r ... ';':' 

Orifice installed backwards, or oversize.
 

Flow blocked upstream from run.
 

Loss of liquid in reference leg (liquid levell.
 

Density changes in process
 
medium or reference leg.
 

Pressure tap holes plugged.
 

Piping plugged
 

Bypass valve open or leaking.
 

Liquids or gases trapped in piping.
 

Block or shutoff valves closed.
 

Piping leaks, high pressure side.
 

End housings filled up with solids
 
restricting bellows movement.
 

Gas trapped in housing in liquid service or
 
liquid tl1lPped in housing in gas service.
 

High pressure housing gasket leaks.
 

Meter body tampered with.
 

Loose linkage arms or movement.
 

Out of calibration.
 

Corrosion or dirt in mechanism.
 

Pointer loose.
 

Orifice partially restricted or too small. 
:".;ak ill lOW pressure ~i ...llflY . 

Incorrect hook-up for tank level 
indication.
 
Gas trapped in low pressure housing in
 
liquid service or liquid trapped in high
 
pressure housing in gas service.
 
Low-pressure housing gasket leaks.
 
Range spring broken.
 
Meter body tampered with.
 
Loose linkage arms or movement.
 
Out of calibl1ltion.
 

Flow pulsating. 

Liquid trapped in gas piping or 
gas bubble in liquid piping. 

Vapor generator incorrectly installed. 

Reference leg gassy or 
liquid vaporizing. 

Obstructed bellows tl1lvel. 

Gas trapped in high-pressure or 
low-pressure housing. 

Loose range spring. 

Movement dl1lgging or dirty. 

Pointer dragging on sc:ale plate, 

Replece orifice, or install properly.
 

Clean out run or open valve.
 

Refill reference leg.
 

Refill reference 189 with liquid of
 
same density as process medium.
 

Clean out piping.
 

Clean out piping.
 

Close bypass valvelsl or replace.
 

Vent piping.
 

Open block or shutoff valves.
 

Repair leaks.
 

Clean out housing.
 

Vent or dl1lin housing.
 

Replace gasket.
 

Return bellows unit assembly for repairs.
 

Tighten or replace.
 

Recalibrate.
 

Clean or replace.
 

Tighten or replace.
 

Clean out or replace.
 
nepa;r.
 
See "Meter Piping Diagrams"
 
and "Fina' Adjustment".
 
Vent or drain housing.
 

Replace gasket.
 
Replace range spring.
 
Return bellows unit assembly for repair.
 
Repair or replace.
 
Recalibrate.
 

Adjust pulsation dampener.
 

Remove ISee startup instructionsl.
 

Repipe.
 

See piping instructions and diagrams.
 

See "Meter Body Inspactionand Cleaning:'
 

Remove ISee "Meter Piping Diagrams"l.
 

Tighten and adjust ISee "Range Changes").
 

Adjust and clean.
 

Adjust.
 

:: ';: ;:;'~ . ·13· 
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i 
MAINTENANCE

I 
, ­

Periodic inspection and cleaning of the DPU is standard RANGE CHANGES 
recommended practice. Recalibration, unleSs required 

1. There is ample adjustment in the indicator link.. ' because of a defective component or workmanship, isr
i
I and movement for a range change of ± 5% of the luUalso considered a normal maintenance function. 

range of the instrument. 
i	 2. Bellows assemblies with ranges from 0·30 in. w.e.I REMOVING THE 

to 0-139 in. W.C. range cannot be changed in the
METER BODY FROM SERVICE field. (Range springs are internal to the bellows.) 

1. Close the H.P. primary element shutoff valve.	 3. Bellows assemblies available in ranges from 0.140 
2. Open bypass valve in the line between the seals in. W.C. to ().6() PSID may be changed by changing 

(where applicable).	 only the range spring, providing the new range is 
confined between 0·140 in. W.C. and 0-60 PSIO.3. Close the low pressure primary element shutoff valve. 

4. Bellows assemblies available in ranges from Q.614. Close the high pressure meter body shutoff valve on 
PSID to 0·500 PSID may be changed by changing the piping manifold. 
only the range spring, providing the new range is

5. Open the bypass valve on the piping manifold. confined between 0·61 PSIO and 0-500 PSIO. 
6. Close the low pressure meter body shutoff valve on 5. Calibration range of your DPU was carefully set atthe piping manifold. the factory; follow this procedure to maintain the 

original settings while changing the range spring. 
METER BODY INSPECTION Zero the DPU, then remove the lP housing, range 

spring lock nut, and four retaining screws. AND CLEANING TOOLS 
6. Unscrew the old range spring assembly and carefully 

Tool	 Purpose thread the replacement assembly onto the bellows
1.	 Allen wrench, 1/8 in. To remove mounting bracket fitting. OccasionallY pressing the range spring ring
2.	 Small screwdriver Calibration adjustment against its seat on the bellows isolation ring (see
3.	 Medium screwdriver Bezel (case lid) pg. 17 for part identification), thread the spring 
4.	 Allen wrench, 5/64 in. For Model 1123 assembly to where, when the spring ring is against(case lid and dial! 

the bellows ring, the pointer indicates zero. 5.	 Allen wrench, 3/32 in. Calibration adjustment 
6. Allen wrench, 1/4 in. Housing bolts	 7. Rotate the spring assembly to align with screw holes 
7. Soft bristle brush To clean bellows	 in ring, add and tighten spring assembly lock nut, 
o.	 A J-, 4·1/2-, or b·IO. Olal, Calibration and repiace four retaining screws.
 

as applicable with the
 
center cut out. showing 8. Adjust pointer as necessary, and check calibration 
only the numbers and (see _4, pg. 6). 
graduations 

9.	 Manometer or sensitive Calibration
 
test gauge
 

REPLACING BELLOWS 
UNIT ASSEMBLY 

METER BODY INSPECTION 
When removing mounting bracket, do not loosen the fillAND CLEANING 
plug, which is located in the top of the bellows unit 

When instruments are used in services where solids or assembly. If plug is loosened, the bellows fill fluid will be ....semi-solids can accumulate, the meter body housing and lost, and the instrument warranty will be void. To replace ·A

bellows will require periodic inspection and cleaning. the bellows unit assembly: -1 
This can be performed as follows: 1. Remove instrument from service. 

1. Remove meter from service and remove housing 2. Remove indicator lid, glass, pointer and scale plate. bolts. 
3. loosen drive arm screw, and slip drive arm rod off 2. Carefully and slowly remove end housings. If accumu. 

the bearing shaft. lation of material is extensive, removing the housings 
too rapidly can damage bellows convolutions. 4. Remove movement mounting screws, and lift move· 

ment assembly, drive arm, and linkage from the 3. Use a solvent, if possible, to remove accumulations 
indicator case. from between bellows convolutions and end hous­

ings. A soft bristle brush can also be used. 5. Remove the screws securing the case to the meter 
body and remove case from meter body.CAUTION:	 Do not use a sharp instrument between 

the convolutions. 6. Remove end housing bolts and the end housings. 
4.	 After cleaning, check condition of range springs 7. Carefully unpack replacement bellows unit assembly 

and bellows. and O-rings. To reassemble, follow steps 1 through 6 
5.	 Replace end housings (new gaskets are recom. in reverse. 

mended). Lubricate housings bolt threads, and se.:ure 8. After assembly, calibrate the instrument in accord· 
housings. Torque end housing bolts to 60/80 in. Ibs.	 ance with the procedure outlined. 
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MAINTENANCE (Cont.) 

H&mally, to restore an instrument to factory set toler· 
Inces, only a calibration check is required per _ 4 page 6. 

COmplete calibration may be required when the differ· 
.ential range has been changed, or when the meter body 

assembly has been replaced. 

~""calibration check shows an indicator to be out of 
.. 'tOlerance or if a complete calibration is required, remove 

cover glass scale plate and pointer. 

the Model 1123, remove the cover glass, pointer and 
• as follows:
 

;1:: Remove exterior face lid.
 

,2:. Remove cover glass and cover glass gasket.
 
. i-C,carefully remove pointer. 

::i':'4: Using a 5/64 in. Allen wrench, remove scale retain· 
J:lng screws and scale. 

Or Series 1120 and 1220 (4Yo" & 6" only) remove lid, 
. Pointer and scale as follows: 
',:,; Loosen the three lid screws and remove the face lid. 

2. Carefully remove the pointer.
:, \:;.,.. 

'" ···.,03: Use a 3/32 in. Allen wrench to remove dial mount· 
-. Ing screws and scale. 

- r~\?, .~: ..... 

:ihil point, the movement and all calibration adjust­
. ntl will be accessible. 

i. ... ~	 r 

.: Vent low-pressure connection of meter body to 
.~.. atmosphere by removing the pipe plug. .. . 

2.	 Connect standard pressure source to high-pressure
,cJ;Connection. 

>3;:.'AppIYl00 percent of full-scale differential pressure 
,-.{to·high-pressure connection and release, to exercise 
. 'b.ellows. Repeat exercise twice. 

. '. instrument to make sure there is no excessive 
play in pivots, that pivots are free of dirt, and that 

re are no loose screws or nuts. . . ~(.~ 

, Set movement; if movement is not clean, immerse 
~.i ~ clea~ing sc:»lution. Align movement in case by 

oJ::ti(lg ~ lane through top left and bottom right 
, ••'[fIountlng screws (Fig. 16, points 6 and 7) and 
, ing extreme lower edge of brass bushing in-"<:PC (Fig. 16, Point 5) on that imaginary 

.H... r hainpring tension is obtained by 
~9fl!Cting gear sector from pinion (after un­

.' .""m~~movement linkage arm) and unwinding 

._.' Ipring (counterclockwise) approximately 1 
< • ~ I8etOr to pinion and release (pinion 
..kijI,pat.... ~. upper spline of sector). Refasten to 
.~.,;;polnt 3 should be in the center of sector 
. and ,..!~~ 2 should be 1-3/4 - 2" from point 1. 

. rcei'~ .of full'scale differential pressure 
. pressure connection, with the low­

"'....ion left open to atmosphere. A line 
,!!.~;, and 2 should be parallel to a 
.. In1$3 and 4. (See Fig. 16). Alter­

... ~. .point 1 to 2 should be at 90° to a 
.!!!.~to 3. DO NOT change these angles 

v~,are set. 

7.	 Install a calibration scale ring and set the indicating 
pointer at 50% of full scale. 

NOTE:	 Dials graduated for tank curve or flow 
(Le., square-root scale). are furnished 
with dots on the dial at 20%, 50% and 80% 
of full-scale for calibration purposes. 

8.	 Increase pressure to 80% of maximum differential 
pressure. Note if pointer is fast or slow (high or lowl. 

9.	 Decrease pressure to 20%. Note if pointer is fast or 
slow (high or low). 

10. Decrease	 pressure to O. Note if pointer is fast or 
slow (high or low) . 

NOTE:	 At all times that corrections are being 
made, pointer must be reset at 50% of 
range . 

11.	 If fast at 80%, fast at 20% and above zero, adjust 
movement counterclockwise. If slow and below 
zero, rotate movement clockwise. 

12.	 If fast at 80%, slow at 20% and below zero, move 
sector gear linkage (See Fig. 16, Point 2) out. If 
slow at 80%, fast at 20%, and above zero, move 
linkage in. Only very slight movements are required. 

13.	 If indicator reads correctly at 20%, 50%, and 80% 
but above zero, apply more tension on the hair· 
springs, or adjust movement counterclockwise; if 
below zero, decrease tension or adjust clockwise. 
(Disconnect the linkage on Fig. 16 at Point 2, 
rotate the sector gear until clear of the pinion gear; 
then, by rotating the pinion gear slightly, increase 
-:-r r::l,,':~,,2se ~h" ~e~sic:; ::~ !""eded, clockwise to 
Increase and counterclockWIse to decrease (See ~5). 

14. After	 calibration has been completed, remove 
pointer, calibration scale ring, and reassemble case 
parts. When replacing pointer, position it as close as 
possible to zero and make final adjustment with 
zero adjust pointer gear. 

FIG. 16 INDICATOR ASSEMBLIES 
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SWITCH AD.JUSTMENTS
 

NOTE:	 Calibrate the indicator portion of NOTE: "1 ncrease" rotation direction on dial 
Models 1224 and 1226 separately from means the set point will move up scale. 
switches and prior to adjusting switches 
by disconnecting Switch Linkage Arm Only slight turning is needed; full-scale 
(# 34 on Parts List page 20 at Pt. # 32). adjustment equals 1/3 turn. 
After adjusting switches, reconnect 
linkage and check calibration. If the pointer seems to hesitate and 

"jump" excessively at switch activation, 
The switches used in the Meriam switch indi­ check whether the switch arm linkage 
cator are single pole double throw. Multiple Pole block (#36 on page 20) is within 1/2­
Double Throw is available through the use of 3/4" ofthe meter body shaft, and adjust 
externally-mounted relays. The set point of the as necessary. 
individual switch is adjustable over the span of 
the dial from 10% increasing and 5% decreasing 4. Lock switch in place by turning the locking 
(or 10" W.C. and 5" W.C. respectively, 'which­ screw clockwise while holding the adjust­
ever is greater) to 100% scale. That is, switch A ment screw in place. Decrease pressure to 
or B may be set at the high or low end of the zero and then increase pressure slowly and 
scale to open or close on increasing or decreasing observe "make" or "break" point. If the set 
rotation of the pointer. point has changed from the desired set point, 

repeat steps 2, 3, and 4. 
Two circuits can be actuated at the same point 5. It may be necessary to repeat the adjustment 
under different voltage conditions by using an procedure two or three times to obtain a set 
external relay which in turn is activated by point at the exact desired point. However, a 
one switch. The open - closed mode is deter­ precise non-ehanging set point can be achieved 
mined by the external wiring hookup. when the locking screw is adjusted to apply 

slight friction to the adjustment screw. 
The set points of bot!l switches are cdj!.!~ted by 
removing the indicator bezel ring and lens. The 6. Repeat steps 2, 3 and 4 for second switch. 
switch locking screws and adjustment screws are 
located in the lower left hand quadrant of the 7. Replace bezel and lens assembly and return 
dial face. instrument to service. 

1.	 Unlock the switch set point location by turn­
ing the lock screws (slotted shaft) counter­
clockwise; only one-half turn is needed. 
(See Fig. 17). 

2.	 Apply a differential pressure across the DIP 
unit to indicate the desired value at which 
the switch is to be set. 

3.	 Rotate the "Inc." adjustment screw next to 
the locking screw slowly and at the same 
time turn the locking screw clockwise to 
provide a slight friction to the adjustment 
screw. Continue to rotate the Inc. adjust­
ment screw slowly until the circuit responds 
to the "make" or "break" of the switch. 

FIG. 17 SWITCH DIAL FACE 

- 16­



REI!l:AICEMENT PARTS FOR MERIAM MODEL.1020 
~'~BELLOWSDIFFERENTIAL PRESSURE UNIT 

~Ncic,.--, 

« .; PART NO., DIPU SERIAL NO.. RANGE, CONSTRUCTION. SWP. MOUNTING STYLE 

~-!,.;r:-- ~. <­ on. B,.. Boctr s.... Boctr ss Body Monel NACEMNl·75 
"*: ~ _-~bDCRIPTION REQ'D. PART NO. PART NO. MRT NO. MRT NO. PART NO. 

::BIlow UnlI Assy. 1 CONSULT FACTORY - FILE NO. 1020:110 

Spring Assy. 1 CONSULT FACTORY - FILE NO. 1000:413 

C8OOO6-1191IcftW R8nge Aay. 4 ~17 C8OOO6-17 ~17 C8OOO6-119 

A1060-3.....Nut. R8ngeSpring A1~1 A1~2 A1~2 A1060-3 

A5Q862-1 A50862-1 A5OlI62-1 A5Oll62-1 A50862-1 
(STO) 

A50862-2 A50862-2 A50862-2 A5OEl62-2 A50862-2 
(STO) (STO) (STO) 

Tetlon A50862-3 A50862-3 A5OlI62-3 A5OEl62-3 A50862-3 
Ethytene-Propylene A50862~ A50862~ A50862~ A5OEl62~ A5OlI62~ 

Neoprene A50862-5 A50862-5 A50862-5 A5OEl62-5 A50862-5 
(STO) 

EndHouling 2 
. SWP 500BR/1000BR1 

15OQ13OOO STl & SS C-51468-4 e-51468-1 e-51468-2 e-51468-3 e-51468-2 
SWP 6000 5TL & SS e-50645-1 e-50645-2 e-50645-3 e-50645-2 

'7 Bolt End Housing 
SWP 5OOBRI10008R/ 

1500l300O STL & SS 4 A-50863-3 A-50863-3 A-50863-3 A-50863-3 A-51144-2 
(2) 8 (A-50863-2) (A-50863-1) (A-50863-1 ) (A-5OII63-1 ) (A·51144-1) 

SWP 6000 STl & SS 4 A-50710 A-50710 A-5071 0 A-51150 

'8 Plug. End HousIng 
SWP 500 to 6000 

1/4" Hex Head 2 01~1 01~2 01560-4 01560-& 01560-4 
112" SQ. Head 2 0511~ 05118-2 070136-8 07013&-17 070136-6 

9 Mounllng Kit 
Universal (5TO) A50505 A50505 A50505 A50505 A50505 

10 Pipe Saddle A50506 A50506 A50506 A50506 A50506 
Not Shown 
Tank Hardware (Ryan Bracket) A50550 A50550 A50550 A50550 A50550 
Pipe Stand C5062S C50625 C50625 C50625 C50625 

(1) Parts are listed in correct assembly sequence. 

(2) Part numbers in parenthesis are for end hOUSing bolls which boll to center plate. These bolts changed with end housings in 1985-86. 
•Recommended spare parts for two years of operation oer 10 units. Combined with reolacement Darts for Model 1020 CPU (See file no. t02O:46O) 

SUGGESTED ACCESSORIES 

033535-1 /943(;) VaMIs end Piping-Brass 
033535-2/943G) Valvw end Piping-St. 51. 
D33535-3 /943G) Valvw end Piping-Steel 
953 Seal Pot 
951 Orifice Ptate with FJenge 
500 umlner Flow Element 
957 Accutube - Munipqrt Averaging 

Pltot TulSe "
 t
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REPLACEMENT PARTS FOR MERIAM 1100 SERIES 

...~ 
BELLOWS DIP INDICATOR 

WHEN ORDERING:
 
SPECIFY - OTY.• PART NO.. DIPI SERIAL NO.. RANGE. CONSTRUCTION, SWP, MOUNTING STYLE
 

INDEX OTY. 1123 (not Ihown) 1124 1121 
ITEM (1) DESCRIPTION REO'D, PART NO, PART NO, PAATNO. 

1 Bellow DIP Unit 1 REFER TO FILE NO. 1020:460 
2 Indicator case 

Bracket Mounting 1 B2038-2 CSOOO1-1 C5OO46-1 
Flush Panel MountmQ 1 B2038-2 CSOOO1-2 C5OO46-2 

3 Case Mounting Gasket 1 A5OOIl5 A50085 A5OOIl5 
4 Case Mounting Screws 4 A3748-2 CllOOl 2-160 CllOO12-160 
5 IndiClltor Movement 1 B2074 82074 82073 
6 Movement Screws 2 C80002-8 C80002-8 C8QOO2-15 
7 Drive Arm Boss 1 A5041g A50038 A5OO38 
8 Drive Arm Boss Screw 1 ce0012-8 CllOO12-8 CllOO12-8 
9 Drive Arm Rod 1 A50342 A50337 A50045 

10 Drive Arm Screws 2 ce0014-92 CllOO14-92 CllOO14-92 
11 Linkage Block 1 A50037 A50037 M:D137 
12 Movement Linkage Arm 1 A50221 A50220 A50220 
13 Linkage Arm Screws 2 A3304 A3304 A3304 
14 Linkage Arm Spacer 1 A3301 A3301 A3301 
15 Linkage Arm Nut 1 A3302 A3302 A3302 
16 Movement Stop 1 AS1203 A51203 A50479 
1i Stop Movement Screw 1 C80002-13 C80002-13 C80002-13 
18 AlumInum Dial 

Standard - FurnIsh Full Descnptlon CONSULT FACTORY ­ FILE NO. 1100:461 
Special - FurnIsh Futl Descnptlon CONSULT FACTORY ­ FILE NO. 1100:481 

19 Rubber Bumper 1 A51146 A51146 A51146 
'20 Dial Mounting Screws 4 C80012-1 C80012-161 C80012-161 
'21 Aluminum Pointer (STD) 1 A50450-3 A50450-4 A~ 

OPT Red Set-Assy (Incl. Window) 1 B50767 C50768 C50789 
OPT Micrometer Adjustable ~ N/A A51180-6 A51180-6 

22 WindOW Gasket 1 A3094 A50637 A51315 
'23 PleXIglas Window 1 ASOO19 A32'Zl A50671 
24 Screw for FF Mtg 4 N/A C80012-40 C80012-162 
25 Case Cover Bezel 1 A3154-2 B2042-2 B50038 

'26 Cover Screw 3 C8O()()()-4l C8OOOQ-171 C8OO21-3 

(1 ) Parts are listed in correct assembly sequence.
 

'Recommended spare parts lor two years of operation per 10 units. Combined WIth replacement paru for Model 1020 DPU. (See tile no. 1020:460)
 

033535-1 (943G) Valves & Piping-Brasa 
033535-2 (943G) ValYeS & Piping-St. Sl 
033535-3 (943G) ValYeS & Piping-Steel 
953 seal Pot 
951 Orifice Plate with Flange 
500 Laminar Flow Element 
957 AccutublHAultiport Averaging Pitot Tube 
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-

·REPLACEMENT PARTS FOR MERIAM 1200 SERIES 

BELLOWS DIP INDICATING SWITCH 
WHEN ORDERING: 
SPECIFY ­ on.. PART NO., D/PI SERIAL NO., RANGE. CONSTRUCTION, SWP, MOUNTING STYLE. RATINGS 

IiIDU OTY. 12:M 1221 

mM('I) DESCRIPTION REO'D. (2) PAATNO. PAATNO. 

1 Bellow DIP Unit 1 REFER TO FILE NO. 1020:460 
2 IndicalOr Switch Cue 

L BrKIlet Mounting 1 C5OO57-1 C5OO5O-1 
b. Rush Pllne1 Mounting 1 C5OO57-2 C5OO5O-2 
Co Panel MountIng Screws 4 C80012-76 C80012-76 

3 Cue Mounting Gasket 1 A5OO85 A5OO85 
4 Cue Mounting Screws 4 C80012-160 C80012-160 
5 Boll SplIcer 1 A51330-1 A51330-1 
6 Switch AsMmbly 

L Single Switch-Standard 1 850079-2 B50079-2 
b. Single Switc:h-CSA Approved 1 B50079-3 B50079-3 
Co Oouble Switch-Standard 1 8~2 ~ 

d. Oouble Switch-CSA Approved 1 850080-3 ~ 

PARTS INCLUOEO IN ABOVE 
SWITCH ASSEMBUES: 

7. Switch Sub-Pl8ta 1 A3S41-2 A3S41-2 
II. Post Adj. Sw. Plate & Cam Assy. 1 A3610 A3610 
9. Adjustable Switch Plate lor 2 A3S42-1 A3S42-1 

10. Microswitch Mounting Post lor2 A3176 A3176 
11. Microswltch Post Spacer lor 2 A3692 A3692 
12. Insulating Barrier (CSA Units Only) lor 2 A50508 A50508 
13. Micro Switch lor2 A3758 A3758 
14. Swi1ch Holder Plate lor 2 A3167 A3167 
15. Swi1ch Holder Nut 2or4 C80019-1 C80019-1 
16. Roller Arm Assembly 

•. R.H.. Low set Single Sw. 1 A50256 A50256 
b. L.H.. High set, .2 Sw. OPT. A50314 A50314 

17. Retaining Ring-Adj. Switch Plate & Adj. Screw 2or3 A50229 A50229 
18. Switch Plate LOCk Screw 

a. Standard lor 2 A3547-1 A3S47-1 
b. CSA Approved lor 2 A3S47-2 A3S47-2 

19. Threaded Brad lor 2 A3727 A3727 
20. Switch Adjustment Screw 1 or 2 A3735 A3735 
21. Adjustment Screw Spacer lor 2 A3736 A3736 
22. Adjustment Scr. T_ion Spring lor 2 A3576 A3576 
23. Switch Sub-P18ta Mtg. Screw 3 C8OOOO-152 C8OOOO-147 
'24. Switch SUb-Plate Spacer 3 A5OO42 A5OO42 
25. Cam Assemllty 1 A50200 A50200 
26. Cam Screw 1 C80002-1 C80002-1 

27 Wiring Cable-Indicate Lenolh In Fl 
a. Std. Sheathea. Single SWItch 1 850078-1-LG 850078-LG 
b. Std. Sheathed. Oouble Switch 1 85OO78-3-LG 850078-2-LG 
c. separate Leads. CSA Approved 30r6 A51043-LG A51043-LG 

28 Cable Clamp 1 A50515 A50515 
29 Clamp Screw 1 C80002-24 C80002-24 
30 Movement 1 82074 B2073 
31 Movement Screws 2 C80002-8 C80002-15 
32 Dri""Arm Rod 1 A50337 A50045 
33 Drive Arm Boss 1 A50036 A50038 
34 Dri"" Arm Screw-Boss 1 C80012-8 C80012-8 
35 Dri""ArmScr_ 2 C80014-92 C80014-92 
36 Linkage 810cll 2 A5OO37 A5OO37 
37 Adjustable Switch Linkage Arm 1 850878-1 850878-2 
38 Movement Unkage Arm 1 A50220 A50220 
39 Unkage Arm Screw 3 A3304 A3304 
40 Unkage Arm SPKet' 1 A3301 A3301 
41 Linkage Arm Nut 1 A3302 A3302 
42 Movement Stop 1 A51203 A50479 
43 Movement Stop Screw 1 C8OOO2-13 C8OOO2-13 

"44 Aluminum Dlal-Fumish Full Description 1 
L STO.-Indicate Single or DoUble Switch CONSULT FACTORY ­ FILE NO. 1100:461 
b. Special CONSULT FACTORY ­ FILE NO. 1100:110S 

45 Dial Mounting Screws 4 C80012-161 C80012-161 
46 Rubber 8umper 1 A51146 A51146 
47 Polnter-Standard 1 A50450-4 ~ 
47 Pointer-Aed Set Allay. & Window Optional 1 C50768 C50769 
47 Micrometer Adjustable Pointer Optional 1 A51180-6 A511ll(Hl 
48 Window Gasket 1 A50637 A3300 
49 P1elliglaa Window 1 A3227 A50671 
50 Screws for Flush Front Mtg. 4 C80012-40 C80012-162 
51 Cue Cover (Bezel 1 82042-2 B5OO36 
52 Cover Screw 3 C8OO21-3 C8OO21-3 

INDICATOR PARTS NOT INDEXED REFER TO FILE NO. 1100:460 

NOC EapIoaion-Proof Housing, CI. 1. OPT. 
Shown Group 8 - Pipe Panel & Front of Board Mtg. NtA C5O!I3O 

Group D ­ Pipe Mounting NtA 
-Standard cs0016-1 
- CSA Approved C50018-3 
Panel & Front of Board Mtg. 
-Standard C50016-2 
- CSA Approvec:l C5001604 
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SUGGESTED ACCESSORIES 

633535-1 (943G) Valves and Piping-Brass 
633535-2 (943G) Valves and Piping-51. 51. 
B33535-3 (943G) Valves and Piping-Steel 
953 Seal Pot 
951 Oritice Plale WIlh Flange 
500 Laminar Flow Element 
957 Accutube - Multiport Averaging 

Pilot Tube 

-


~(1) Parts are listed in correct assembly aequenal. 

,...,. (2)	 Wllere two Quantities are l151lMl. tile lesser quantity reters 10 single sWllch 
unita ana the greater quantity to dualllWitcn units. 

"RecommendlMl spare parts tor two years Of operatIon (per 10 units). Com­
bine wiln replacement parts for Model 1020 OPU. (see tile 110. 1020:460) 
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MER.AM REPRESENTATIVES 

.' 87 
\01 i 
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01. 

02. 

04. 

05. 

07. 

01. 

10. 

15. 

16. 

17. 

20. 

25.

'-'
 

ALASKA CONTROLS
 
Anchorage, AX
 
907-561-4900
 

*CANADA COMPANY 
Tillea , or; 
911-622-5400 

*AI1I'OHATIC CONTJ.OL TECR 
,;noxvllle, IN 
615-966-0969 

ARID ASSOCIATES
 
Scotudal•• lIZ
 
602-947-4379
 

*BORDEVIEa ERcac SALES 
BoatOD, til. 
617-659-4915 

H. a. IOWUS 'CO.
 
Cl.veland. OB
 
216-221-1442
 

*CAaaIEa-oEHLEl co. 
ChlC8!o. IL 
312-3 9-1200 

*CAIOTEJt. me. 
Uca-Dd. VA 
104-323-0312 

-c. K. COOU ASSOC. 
SaD FraDciaco, Col 
415-145-5110 

*COIrDOL SPICULISTS. IIIe. 
11 NODta, CA 
111-443-3294 

IlAUELL COIn'IDLS CO. 
snacuea. IfY 
3 5-472-1115 

Albany. IfY 
511-419-1012 

*!COIItM'l JIOlI!a 6 
INSTallmlTl
 

LEIIEXA. U.
 
9U-469-1111
 

29. 

32. 

35. 

39. 

45. 

50. 

52. 

53. 

now, INC.
 
HUwauUe, WI
 
414-367-1055
 

*CAIL F. CA.ST CO. 
St. 1.01118, 110 
314-993-2170 

FUlW-TECH, INC.
 
la_on, ~..D
 

301-321-6S65
 

-IVES EQUIPttERT CORP. 
r;iDI of Pruaala. 'A 
215-337-4660 

-KALCOUI D. DIJRCAJI 6 
ASSOC. IRC.
 

Cr1alldo, n
 
305-295-2432
 

~DT-'IlICE, me. 
laton Rolli., ~ 
504-344-0511 

MobUI', AL 
205-666-9200 

Rev Crl.alla, ~ 
504-393-0220 

1Icnaa,	 ~ 

504-161-9297 

Lafay.tta. LA 
311-137-3391 

L.... Char1.a, LA 
311-436-4323 

Konroa.~ 
311-323-4400 

110. Llttl. lock. Aa 
501-371-0909 

*J. AUIIUIl IIDOU CO. 
._ Tork, IfY 
201-440-5600 

~ 6 IlEllLft. IRe. 

54.	 *RATIONAL ENClNEERINC 
IndlanapoUa, IN 
317-251-1132 

56.	 *1'OUHWEST COWROLS 
S.attle. VA 
206-367-2900 

51.	 *BARRETT + COKPAHY 
Atlanta. CA 
404-925.7150 

62.	 -PDJlT IftSTJUIHDfTATIOft 
l\&ffdo, NY 
716-947-4311 

IDcheaUr. rrr 
716-516-7405 

64. -'SA. INC. 
BouetOD, n 
713-1"-0350 

Corpue ehrinl. TX 
512-219-1711 

66. -'lOCUS IRSTam«KTS 
6 COI'nOLS 

Salt Lake Clty. U1' 
101-262-5106 

67 • ... 1:. aEAD 6 CO. 
Idea Prairie, MIt 
612-934-5100 

61.	 ..OSS IQUIPtmrf CO. 
~r. CO 
303-740-9400 

71. -e0lrtlDL TECIIROLOl:IES 
Ilmlnlha. AL 
205-91 -4090 

72.	 -SIIU1I UlsnUMllft' 6 
1QUIPtCElft' 

Detroit. KI 
313-755-3110 

tu.d1_d. KI 
517-496-9250 

71.	 R. S. STOVD CO. 
Marahalltown, lA 
515-753-5557 

Davenport, IA 
319-316-5676 

D.. Holn.a. IA 
515-225-3763 

o.aha. lIZ 
402-339-4210 

79. *SYSTEM SDVICE 
CORP. 

Cbarlott•• Ie 
704-377-3407 

er••nvU1a. SC 
103-244-9194 

17.	 -'RILl' VIClEKY CO. 
Ml1nltOD, TX 
117 -640-4]33 

94. -IIAaDLD A. WOOUtAII 
CO. 

'ltUbvr!hi 'A 
412-922- 4 0 

Clllc1llDaU. OB	 SKITH IlISttmcur CUJU)
26.	 -UClftEDED IIISTaUHEKTS 513-772-1100 IAl'lJ)S

~hl8. I'll erand brle1a. til901-312-7761 616-245- 195 

·21 -	 *STOCKING REPRESENTATIVES 
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Section 3-K
 

Clearwell No.1 Effluent Water Flow Rate 
Indicator (FE/FI-211) 

BBL

ENVIRONMENTAl SERVICES, INC. 
Remedial Management & Conrtrucllon 
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__ _ • BULLETIN F-ao 

~~....SER__'ES_DS-300 FL_OW_SE_NSORS 

~ ~	 Installation and Operating Instructions, 
Row Calculations 

INSPECTION 
Inspect the sensor upon receipt of shipment to be certain 
It Is as ordered and not damaged. " damaged, contact 
carrier. 

1NSTAl..U11ON 
GeneraJ - The sensing ports of the now sensor must be 
c:onecIIy positioll8d for I1'le8lIt.dIIn8 ac:ancy. The nstru­
ment COIllEldions on the 88OSOl' n:ticate correct p0sItion­
ing. The side connection is fer total or high pr8SSUnI and 
should be pointed upstream. The top connection is for 
static or low pr8S&Ure. 

Location - The sensor shWd be installed h the flowing h 
with as much straight run of pipe upstream as possbe 
ThIs wi! provide a flow proIiIe as ideal as possible. A rule d 
thumb is to aJIow lD-15 pipe diameters upetreBm Md 5 
down. The table below lists recon l'l8IIlded up ald down 
piping: 

• PRESSURE AND TEMPERATURE 
MaxinUn 200 psig at 2OO"F. 

UPSTREAM AND DOWNSTREAM DIMENSIONS IN TERMS OF INTERNAL DIAMETER OF PIPE 
"SEE NOTE #1 

MINMJM DIAMETER Of STRAIOKT PIPE 

UPSmEAM COHOmON UPSl'REAM 
DOWNSTREAM 

IH-Pl.ANE OUT OF PlANE 

One Blow or 1iIe 7 9 5 

Two 90" Bends in Same Plane 8 12 5 

Two llO" Brds in [)iIferent Plane 18 24 5 

Allducers or Expend8IS 8 8 5 

AI VaIIoes 24 24 5
"See Note 2 

"Hots .,: VaIue8 8hoWI'I are IllOOI 'Wl181lCJed spacing. in terms cA internal diameter for nonnal industrial metering requinlmenta.. 
For Iaboralory or high lIOCUnICY work, add 25% to values. 

°Note 12: Includes g8\8. globe, plug and other ttwo11Iing valves !hat ani t:rit p8I1iaIIy opened. It v8lYe is to be fully open. 
use vaIue6 for pipe size change. CONTROL VALVES SHOUlD BE LOCATED AF1l:R 1l-IE FLOW SENSOR. 

~ \, . -": '-- ~ _-.: :" r ~ 1 > ~ .' :'~ 1\"" C . ~ 't, ~"I	 . 
> ,( 'I"'·· I ~.~; <";l:(:: ~ • r 



I Page 2 

POSrT1ON	 INSTAlLATION 
Be certain there Is &Ufficient clearance between the fTIOU1I­
lng position and other pipes, waJIs. strucnns. etc. so 1tlat 
the sensor can be inserted througtl the t11CU1ting unit once 
the tnOt.WIMg unit has been Installed onto the pipe. 

Flow Sensors shOUld be positioned to keep ai" out of the 
ins1nment connecIing Iine6 on liquid flows and candensate 
out of the lines on gas flows. The easiest way to asstn this 
is to instal the sensor lnIo the pipe so that ai" wII bleed 
into. or COIlde1lSSte will drain back to. the pipe. 

For uor gas flow: (!)
lnstIIln upper 
cpDW1l d pipe 

• 

1. When using an A-160 ttveck>-Iet. weld It to the pipe 
wall. 11 replacing a OS-200 unit, an A-161 bushing 
C/4·X'/.j wi! be needed. 

2.	 Dr1II tIvough the center of the threckHet Into the pipe. 
with a dnll that Is slightly larger than the flow sensor 
dicmeter. 

3. Install the packing gland using proper pipe sealart. " the 
packing gland is disassembled, noce thai the tapered 
end of the hlrNIe goes Into the fitting body. 

4.	 Insert 1he sensor until it bottoms against the opposite 
wall of the pipe. Ihen withdraw 1/16"' to allow lor thenn8/ 
expMSion. 

5. TlQhten packing gland nut finger tV1l Then tighten the 
nut with a WI1lI'lCh an additional 1'/. turns. Be sure to 
hold the sensor body with a second 'M8llCh to prevent 
the sensor from turning. 

INSTRUMENT CONNECTION 

Connect the side pressure tap to the high pr1ISSI.ft port of 
the MagneheIic (ai' only) or C8p&uheIic gage or 11111 lSi •litti lQ 
instrument and the top COIl JeCtIol, to the low pr1ISSI.ft port. 
See the connection schemrics below. 

Bleed air from instrument piping on liquid lows. Drain any 
COllde lSate from the instrument piping on air and gas JIows. 

Open vaMls to instrument to pface flow metIIr Into aervioe. 
For permanenI installations, a 3-vaNe manifaId Is rec0m­
mended to allow the gage to be zero checked without 
interrupting the flow. The Dwyer A-471 Portable Test Kit 
includes such a device. 

I 
I 
I 
I 

FLOW	 

L 

~8ENSOfl 

BLEEDBLEED 
HL 

PIPE 

L 

WATER FLOW AIR OR GAS FLOW 
DRAIN DRAIN 

L H 

H 

H 

/;;;;;-::'~:~::_--"'--":'" "-"f"--~"""I"-',.- '. 
f	 7/#..</-, J'~., ....-,' < "'-<, .l.. .... ;;.~~ ... '" Y, 

,\..'_/~::-"'~~j-:~"# -': !.~ < .~, . . 
<-~ "~ ~~ ~ 
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SERIES DS-3OO fLOW SENSORS 

r- FLOW CALCULATIONS AND CHARTSIh'~ 

The following i due•• tation cantains tables and equations for
rTT"'I""r-----, 

r 
1'/0' 136.52) 

..---+- 5fl6" /7.9381 

1lOW-

detemining the difIerMtiaJ pr8SSle developed by the os­
300 Flow Sensor for various flow rates of water. steem. air 
or other gases in dfIerent pipe sizes. 

This i due ••1IItion an be used to ptepEWe conversion dwts 
to translate the dilfetet ltial pres5U'e readings being sensed 
into the equivalent flow rate. Where direct I1l8doul of flow is 
reqljred. Uge Ihis information to calculate the lUI flow dif­
ferential pressure in order to specify the exact fangB of 
Dwyer Magnehetic or CapsUleIic gage required. SpecIal 
ranges and caJcuIations ate available for these gages at 
minimal extra cost. See bulletins A-3O and F-41 for addi­
tional information on Magnehelic and CapsOOeIic gages 
and 05-300 flow sensors. 

F« additiOllalllSeflj i Ifomlatloll on making flow cabIlations, 
the following R:l'felet lC8 is recomnl8llded: Crane Yahoe Co. 
"khnicaI Paper No. 410 -Row of Fluids Through VaIYes, 
Attings and Pipe.• tt is available from ClInt VaMt Co., 104 
N. Chicago St.. Joliet, 1l60431. Phone 8151727-2600. Price 
including shipping is $20.00 

• 
Using the appIcpiate differential pIllSSIIe equation from page 4, calculate the differential pressure generated by the sensor 
under normal operating conditions of the system. Check the chart below to determine if tt-. value Is within the rec0m­
mended operating range for the sensor. Note 1ha1 the data in this chart is limited to standard conditions of air at 6O"F (15.a-q 
and 14.7 psis statiC line pressure or water at 7O"F (21.1°C). To determine rtlCOOl1l8llded operatillg ranges for other gases.1iq­
uids and/or operating conditions. consult the factory. 

Note the column on the right side of the chart whiCh defines velocity ranges to avoid. Continuous operation within these can 
result in damage to the now sensor caused by excess vibration. 

Pipe Size 
(Schedule 401 

Row 
Coefficient 

"K" 

Operating Ranges 
Air 0 6O"F & 14.7 peia 

(DIP IncMs we.) 

Operating R.1ges 
Water07O"F 

(DIP Inc:Ms W.CJ 

VeIociIy.... 
Not Reca......1ded 
(Feet per Sec:ondl 

1 
1V. 
1'1.. 

2 
2'1.. 
3 
4 

6 
8 
10 

0.52 
0.58 
0.58 
0.64 
0.62 
0.67 
0.67 

0.71 
0.67 
0.70 

1.1010186 
1.15to157 
0.38 to 115 
0.7510 75 
1.7210 53 
0.3910 35 
02810 34 
0.64 to 11 
0.1010 10 

0.1710 22 

4.0010675 
4.18 to 568 
1.36 10417 
2.72 to 271 
6.22 to 193 
1.4310 127 
1.02 to 123 
2.3110 40 
0.3710 37 

0.6010 79 

146 to 220 
11310170 
9610 144 
7110 108 

5610 85 
42to 64 

2810 43 
15to 23 

9.5 to 15 
6.4 to 10 
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FLDW EQUATIONS	 DIFFERENTIAL PRESSURE EQUATIONS 

1.	 Arrf liqUid 1. Any Uquid 

a (GPM) - 5.668 x K x ()2 x V.6.PISt 6.P (in. WC) • __-..,...........;Q2::,...:.x;..;Sf _::.l.... 

K2 X [)4 x 32.14 
2. Steam Of Any Gas 

2. Steam or Any Gasa (IbIHr) = 359.1 x K x ()2 x vp x.6.P Q2.6..P (in. WC) = 
K2 X [)4 X P x 128.900

3.	 Arrf Gas
 
a (SCFM) = 128.8 x K x ()2 ~ I P x .6.P
 a Any Gas 

Q2 x Ss x (T+460)V (T+46O) xSs .6..P (in. WC) ­
K2 X [)4 X P X 16,590 

TECHNICAL NOTATIONS 

The foUowing notations apply: 

.6..P :; Differential preSSUfe expressed in inches of water column. 
a = FlOW expressed in GPM. SCFM OT PPH as shown in equation.
K _ Flow coefficient - See Values Tabulated on page 3. 
D = Inside dlameler of line size expressed In inches. For square 

& rectangular duets use D- .; ".X Height x Width 
'11" 

• 
P = Static Line pressure (psia) 
T = Temperature in degrees Fahrenheit (pfus 460=°Rankin) 
p = Density of medium in pounds per cubic fool 
Sf.. Sp Gr at flowing conditions 
S5 = Sp Gr at 6()CIF 

SCFM TO ACFM EQUAnON
 

SCFM ~ ACFM x ( 14.7 l~.:SIG) ( 460~' of )
 

ACFM - SCFM x ( 14.7 ,~.7PSIG) ( 460 ; of )
5

~3~rbD~: STD. - ~~~~D~ciJ=TR ACT. x ( 14.7 ~_7pSIG) ( 4605; of ) 

POUNDS PER ACT _ POUNDS PER STD ('4.7 + PSIG) ( 520 )
CUBIC FOOT . CUBIC FOOT • x 14.7 460 + OF 

1 CUBIC FOOT OF AIR - 0.076 POUNDS PER CUBIC FOOT AT 6O"F AND '4.7 PSIA 

'(520 - 460 + 60°) Std. Temp. Rankine 

ClCcIpyrighll996 Dwyer ~. Inc. 





13132 
[10.321 TYPE 

(AIR OR GAS) 

\ ~5 TYP! 
1i9~=2~~~¥£~H..l.~.4-45/ 

:lI4 [19.05J TYP 

PRESSURE CONNECTION 

PRESSURE CONNECTION 

Series 
4000 Capsuhelic® Differential Pressure Gages

Measures pressure, vacuum or differential, suitable for internaillressures to 500 psig. 

1/4 FEMALE NPT LOW 
PRESSURE CONNECTION 

1/4 FEMALE NPT HIGH 

(AlA OR GAS) 

(4) #6-32 X 31819.531 DP 
HOLE ON A 4·11/32 [110.331 

BOLTCIACLE "T'" 
1/4 FEMALE NPT HIGH 

(LIQUID) . 2-19/32J 

1/4 FEMALE NPT LOW [65.861 
PRESSURE CONNECTION 

(LIQUID) 

i 
Capsuhelic· Pressure Gage has a large. easy-to-read 4" (102 mml dial. Dimensions, Series 4000 Capsuhelic8 Pressure Gages. 

MOUNTING OPTIONS AND ACCESSORIES 

Capsuhelic· gages may be flush mounted in a panel or surface Adjustable signal flag - Integral with 
mounted. Hardware is included for either. For flush mounting. a 4'*" plastic gage cover; has external reset 
diameter cutout in panel is required. Where high shock or vibration are screw. May be ordered lactory installed 

problems. order optional A-496 Heavy Duty flush mount bracket. on gage or separately for field installation. 
Specify ASF suffix after model number..Optional A-610 kit provides simple means of attaching gage to 1}i"-2" 

...$14.25horizontal or vertical pipe. Installation is same as Magnehelic' gage 
A-314 bleed fitting - For easier. safershown on page 5. All standard models are calibrated for vertical mount­
purging of trapped air when using gage with

ing. Gages with ranges above 5 in. w.C. can be factory calibrated for hor­ liqUids. Also useful lor draining conden­
izontal or inclined mounting on special order. sate when installed in lower pons. To 

open. simply loosen hex nut. Solid brass. 
.... .6.00 

'Forged brass case - For applications 
involving water or water based liquids. To 
order. add suffix "8" after model number. 
Example: 42058. . .....add 92.50 

'. 
Transparent scale overlays 
Available ,n bright red or green to accent 
critical pressure zones. Specify which 
color and ponion of scale to be covered 
with each. .. . ...add $12.50 net 

A-471 portable kit - Includes plastic 

I i case, mounting bracket, A·309 3-way.·l.~ 
.l manilold valve. (21 A-230 high pressure . \ l,I' 

r.. 
hoses and all necessary fittings. Assem­

Flush mounted Back vieW shows nush Back view for . -.::,.~ ':-~ ~ bly required. Gage not Included $323.00 
in panel. mounting adapters. surface mounting. ..-::....-::_b _..... _) 

The Capsuhelic" gage is designed to give fast, accurate 
indication of differential pressures. The gage may be used as a read­
out device when measuring flowing fluids, pressure drop across fil­
ters, liquid levels in storage tanks and many other applications involv­
ing pressure, vacuum or differential pressure. 
Using the basic design of Dwyer's time-proven Magnehelic'" gage, the 
Capsuhelic" contains a simple, frictionless movement that permits full 
scale readings as low as 0.5 inch water column. The pressure being 
~ured is held within a capsule which is an integral part of the 
~. This containment of the pressure permits the use of the gage on 
~ m pressures of up to 500 psig, even when differentials to be read 

~. .ess than 0.1 inch W.C. .
 
The diaphragm-actuated Capsuhelic" gage requires no filling liquid
 
which might limit its outdoor applications_ Zero and range adjust­

ments are made from outside the gage, and there is no need to disas­

semble the gage in normal service. NOTE: DO NOT Wle with hydro­

gen gaB. Toxic and/or explosive gas may form due to reaction with
 
rare earth magnet.
 

SPECIFICATIONS 
Temperature Limits: 20° to 200°F
 
(_7° to 93°C).
 

Pressure Limits: -20" Hg to 500
 
psig (-68 kPa to 34 bar).
 

Standard Ranges: See facing
 
page.
 
Accuracy: "3% of full scale at
 
70°F (21°C). (2% on 4000S models,
 
'4% on 4200, 4210, 4215, 4220,
 
4300,4400, and 4500).
 
Housing: Die cast aluminum with
 
impregnated hard coating,
 
standard. Optional forged brass
 
housing is required for water or
 
water based fluids. For corrosive
 
gases or liquids and for special
 
diaphragms, contact the factory.
 
Exterior Finish: Dark gray.
 

Connections: 1." female NPT 
high and Low pressure taps, 
duplicated -one pair top for air 
and gas, and one pair bottom for 
liquids. 
Standard Accessories: Two 1." 
NPT plugs for duplicate pressure 
taps, four flush mounting adapters 
with screws and four surface 
mounting screws. 
Dimensions: 5" (127 mm) diame­
ter )( 3~" (78 mm) length. 
Weight 3 Ibs., 3 oz. (1.4 kg) alu­
minum case; 7 Ibs., 13 oz. (3.5 
kg) brass case. 

Owyer Instruments, Inc.IP.O. Box 373/Michigan City. Indiana 46361/Phone 219 879-8000/Fax 219 872-9057 " UK. Phone (01494 )-461707 " Australia Phone (02) 9756-5355 
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Range spring calibration is set by custom 
Top low pressure connection (for Air /)( Gas) camock. Rate adjust and rate adjust Iock~are Bezel provides IIange for f'ush mounting n panel 

comects to chamber on back of diaphragm High~and are 1act0lY set and sealed.
 
pressure all' or gas port (cut away; not shown) <>-ring seal for CXMlr 8SSUeS dust light ntegnty of
 
connects with chamber on front of diaphragm case.
 

through passageways on case. Clear plastic front ~ is higtvy nlSIStant to 

Precision made case IS offered If1 two materials - breakage. Provides u:ostorted Vl6WII'lg of pantElf 
Standard is die cast aJuminum coated inside for and scale.
 
resistance to most OIls and similar fluids. Optional
 

Precision scaJe. screen printed on aIuminun,
forged brass case is recommended when using is acante and easy to read. 
water or water based .Quids. One case size for all
 
pressu-e ranges - can be either su1ace or IIush
 Samarium cobalt magnet I1llUlted at end of I3lge
mounted. 

spring rotates heix wilhOIJl mechanical linkages. 

Silicone rubber diaphragm with integrally molded "Wishbone- assembly prollides mounting for
O-ring is sealed between the case and backplate. helix, helix bearings and pointer shaft.
DiaptTagm motion is restricted to prevent damage
 
due to over-pressure.
 Thin wall magnetic "window" is well braCed and 

of rniroirTun area for maximlm pressure capabitty. 

Jeweled beerings for helix are shock resistant 
Diaphragm support plate of stainless steel mini­ mounted. They prcIIIide WtuaIy friction-free rotation 
mizes position or attitude sensitivity. for helix. RotatiOn is ~ with high viscosity sil­

icone IUd. 
Calibrated range spring is a flat leaf of nickel plat­

ed spring steel. Sman amplitude of motion assures
 Helix is precision ITWlecI from an alloy of high mag­
consistency and long life. It reacts to preSSlKe on netic permeabiity, rTlOIrted in jeweled bearings, 
di8phragm. Live length factory adjusted for calibra­ and rotates to aign with magnetic field of magnet 
tion. and transmit pressure indication to pointElf. 

Zero adiustment lICNW is conveniently located n 
plastic CXMlr, accesslbIe without ret'TlOIIi'lg CXMlr. 

Bottom high pressure connection (for Uquidsj ·0· ring seal provides dust seal. 
comects to chamber in Iront of diaplYagm. Low 
pressure liquid connection (not visible) connects 
with chamber in back of diaphragm ttvough .............
passageways In case. 

Patent Nos. 4,011,759 
4,030,365 

'-"-- SERIES 4000 CAPSUHELICe - MODELS AND RANGES 
Scales re,ading directly in flow, heights, etc., are also available. 

STOCKED MODELS in bold 

Range, 
Inelles 

Model 01 
Number Water 

Range 
Zero 

center 
Model Inches 01 

Price lIumber Walir Price 
Model 

Number 

Range 
MMoI 
Wiler Price 

Model 
Number 

Range, 
CMol 
Waler 

.:, . 

..-cc'~: . 

Prlce· .....• ::;/:>~ .':=~'~ .,' PriCi', ." 

Options 
Add Options as Suffix. Example 4oo1-ASF 
-ASF fAdiustable Sional Flaoi add $14.25 

I B(Brass Case).... .. arl~ S!l7511 \ 
~Ie uverlays - Hec, ureen, Mirrored or 
combination. Specify Locations.....add $12.50 net 

·These ranges available for vertical sca~ position only. 

$2&5•• 
2&5•• 

Zero Center flanges 

4300-1 kPa .5-0- .5 
4300-3 kPa 1.5-0-1.5 

0-15 
0-20 
0-25 
0-40 
0-50 
o-so 
0-100 
0-150 
0-200 
0-250 
0-300 

400Q.15CM 
4DOO-2OCM 
400G-25CM 
4D00-4OCM 
4DOO-5OCM 
480lI-8OCM 
4OllO-180CM 
4llOO-15OCM 
4DOO-20OCM 
400G-25OCM 
400Q.300cM 

$258." 
258." 
258.01\ 
258_10 

Special Purpose 
Ranges 

Scale 110. 4401 
Square Rool 
Speclly Range 

Scale No. 4402 
81anllScaie 
Speclly Ralllle 

·400Q.25MM 0-25 
·400Q.5DMM 0-50 
4l1OO-8OMM 0-80 
400Q.100MM 0-100 

tThese ranges use Sp,ralhelic' movemenl 

Accessories 
A-309 3-way mannold valve $ln.oo 
A-314 Bleed Fitting $6.80 
A-471 ponable Kil... 323.00 
A-496 Rush Mount Bracket 8.70 
A·610 Pipe Mount Kit. 13.75 

·4302. 1-0-1 
·4304 2-0-2 
4318 5-0-5 
4328 10-0-10 
433lI 15-0-15 

Model Range 
Numller PSI 

4201 0-1 
4202 0-2 
4203 0-3 
4204 0-4 
4205 o-s 
4218 0-10 
4215 0-15 
4228 0-20 

t4238S 0-30 
t4248S 0-40 
t4ZliOS D-6O 
t4288S 0-80 
t421l1l1S 0-100 
t42288S 0-200 
142300S 0-300 

0-.50 
0-1.0 
0-2.0 
0-3.0 
0-4.0 
"0-5.0 
0-6.0 
o-a.O 
0-10 
0-15 
0-20 
0-25 
0-30 
0-40 
0-50 
D-6O 
0-80 
0-100 
0-150 
0-200 
0-300 
0-400 
0-500 

'.cooIH\ 
'41101 
'4002 
'4003 
·4004 
'4005 
4006 
4008 
4818 
4815 
4lI2lI 
.cD25 
4030 
4040 
4D5O 
4860 
4080 
4100 
4158 
4200 
4300 
4400 
4500 

Range 
Model Feel 01 

Number Water Price 

4616B 0-16 $3SO.5O 
4635B 0-35 350.50 

\vailable with brass case only 

Dwyer Instruments, Inc./P.O. Box 373/Michigan City. Indiana 46361/Phone 219 879·8000IFax 219872-9057· U.K Phone (01494)-461707 • Australia Phone (02) 9756-5355 9 



BUl L ETI N NO. A·32 
OPE A A T IN GIN S TAli C T IONS an d P A A T 5 LI S T 

CAPSU HELI C® Differential Pressure -Gage 

• 
CAUTION: Use of a line filter (Dwyer 
model A·391 or equivalent) is recom­
mended _to prevent emry of liquid borne 
particles into gage.- Dwyer Instruments can­
not assume responsibility for failure of 
gages due to cJcigging:of internal passages. 

SPECIFICATIONS 
Di~nsions: S" diameter l\ 33/32" length 
Weight: 3 lb.• 3 oz. (Brass-7 lb., 13 oz.) 
Finish: Baked dark gray hammerloid except 

for optional brass case which is uncoated 
Housing: Die cast aluminum with Tenon~ 

impregnated hard coat anodizing. stan­
dard or optional forged brass housing, 
(series 4000B). 

Connections: 14 -NPT high and low pressure 
faps. duplicated - one pair top and one 
pairbonom _ _ 

Accuracv: Plus or minus 3% of fult scale at 
70°F: (2% on 4000S models. 4% {)n 

4215.4220. and 4500). 
Pressure Rating: - 2f1' Hg. to 500 psig. 
Differential Pressure -(Scale) Ranges: W 

W.C~ To 100 psi full scale. 
Ambient Temperature Range: 20° to 

200'F. 
Sefvice: Compatible gases or liquids. For 

water or watCrbased liquids, use only se­
ries 40008 modelswith brass case. DO 
NOT use with hydrQgen g~ Toxic and/ 

-or explosive gas may form due to reo 
action with rare earth magnet. 

Standard gage accessories include two \4 " 
NPT plugs for duplicate. pressure taps 
and four Ousb mounting adapters with 

HI PRESS. 
CONNECTION 

(LIQUID) 

--screws. 

S· 

lJ~~ 
L
 

LOW PRESS. ./
 
CONNECTION
 

(liQUID)
 

(4) 3/16" DtA. HOLES IN PANEl fOR SURfACE 
MOUNTING ON 4-11/32"DLA. CIRCLE. 



Page 2 
CAPSUHELlC® INSTALLAllON 

•
 

1. Select a location free from excessive 
vibration and where the ambient lemperature 
will not exceed 200"F. Sensing lines may be 
run any necessary distance. For example, 
250 foot lines will not affect accuracy but 
will damp the reading slightly. Do noI 
restrict Jines. If pulsating pressures or vibra­
tion cause excessive pointer oscillation, 
consult factory for means of providing 
additional damping. 

2. All standard models are calibrated for 
use with the diaphragm and scale in a ver­
tical position. Special factory calibration 
is necessary for operation in an inclined 
or horizontal position. The exceptionsare 
ranges under 5 in. w.c., (or metric equha­
lents) which can only be calibrated for 
vertical operation. 

3. Su.~~~e Mounting 

Locate 4 mounting holes, 350 from horiz. 
centerline on a 411/32~ dia. circle. Use No. 
6-32 machine screws of appropriate length. 

Be sure to drill '.4 ~ holes for blowout 
protection as shown in the diagram. 

/ \. 

- .. I;' -------­/~.\ """,-""""""",,,;:,. 
f / \ \ i!f,,~;.~..

! 1 '\ ir~"~, 1(' ~\ 
_ .. tE / .1' \ \~'(\~~ I

-~'tv; j / ~~\JJ:I i 
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.... \ ;,/ \ \)/('~; .' 

.--.- - b '\ \,__/' r/ • / 
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4. Flush Mounting 
Provide a 4 13/16" dia. opening in panel. 
Insert gage and secure in place with No. 6-32 

machine screws of appropriate lengtb, with 
mounting lugs finnly secured in place. 

5. To zero the gage after
 
installation
 
Set the indicating pointer exactly on the zero 
mark, using the external zero adjust screw on 
the cover at the bottom. Note that the zero 
check or adjustment can only be made with 
the high and low pressure taps both open to 
atDlOspheR:. 

Caution 
Note location of blowout or vent holes in the 
surface mounting diagram. Do not block 
these holes as their function is to vent 
overpressure failure out the back of the gage 
rather-than blowing- otT the front cover. 

Important Notes: 
Two pairs of high and .low pressure-iaps are 
proVided, one pair on the top and adnplicare 
pair on the bottom. These fittings m;ty be 
utilized according to the type of service for 
which the gage will be used. For gas or vapor 
service the gage should be con~ from 
the. pressure source to the top pressure 
fittings so that any accumulation of conden­
sate may be drained or bled out the bottom 
fittings. For liquid service the pressure 
SQurce should be connected to the bottom 
taps so that any trapped gas may be vented 
out the top fittings. Optional bleed fittings 
may be obtained to replace the standard % 
NPT plugs for installations requiring fre­
quent draining or venting of the gage. Note 
thllt the unused pair of pR:ssure taps must be 
plugged in orderfor the gage to operale. fur 
straight pressure or vacuum applications 
where only one of a pair of high and low 
pressure taps are being utilized, the other tap 
must be open to atmosphere. 

fur portable use or temporary installation use 
'.4 male NPT to male flare fitting and connect 
to pressure source with high pressure hose or 
tubing with flare nut connectors. 

For permanent installation '.4~ OD copper or 
stainless steel tubing is recommended. 

Proper installation of fittings and plugs is 
important. Sparingly apply pipe thread seal­
ant to threads. Excessive amounts can fall 
into pressure passages and cause blockage. 
We rec;ommend Loctite~ 69-31 Hydraulic 
Sealant. Insla1l using torque wrench. Tighten 
only to 20 ftlIbs. Over-tightening can dam­
age case. 
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CAPSUHELlC® MAlNTENANCE 

Note:	 Capsuhelics differential pressure 
gages are high precision instruments 
assembled and calibrated in a modem 
factory. If trained instrument 
mechanics are not available, we rec­
ommend that any instruments requir­
ingrepair be returned to the factory. 

I. No lubrication or periodic servicing is 
required. If the interior is protected from 
dust, din, corrosive gases and fluids, years 
of trouble free service may be expected. 

2. For service requiring a high degree of 
continued accuracy, periodic calibration 
checks are recommended, using the follow­
ing procedure. 

a. As a comparison gage, use a hook 
gage. micromanometer or inclined gage of 
known accuracy. 

b. Connect the Capsuhelic~ gage and test 
gage together with two legs from a •'T" or 
"y" fitting. Connect tubing to the third 
leg and impose the pressure, slowly. 

c. Be cenain no leaks exist in the system 
and provide adequate time for comparison 
gages to 'r~ch equilibrium. since fluid 
drainage and different dynamic charac­
teristics can affect the reading. 

3.	 To re.calibrate: 
Note: Capsuhelic gages in ranges of 30 
PSI and above are not field adjustable and 
must be returned to the factory if recali­
bration is required. 
a. Remove 14 NPT hex plug located on 
top of gage exposing coaxial rate adjust! 
clamp screws. 

b. Insert &/32 bex driver and lurn hex 
screw counterclockwise until resistance is 
felt (approximately four turns). 

c. Adjusl rate by turning coaxial slotted 
screw with a .10 inch diameter jeweler's 
screwdriver. Clockwise rotation of rate 
adjust screw will decrease gage rate and 
counterclockwise rotation will increase 
the pressure rate. 

d. Reclamp system by turning hex screw 
clockwise until firm, taking care not to 
overtighten system. 

e. Replace 14 NPT plug to leak tight 
position. 

f. Check calibration as described in pre­
ceding comments. 

g. Repeat a. through f. until desired 
calibration is reached. 

4.	 Trouble shooting. 
a. Gage sluggish or fails to indicate. 

I. Sensing lines may be plugged or 
leaking. 

2. Pressure ports plugged by particu­
late. 

3. Pointer may be touching scale. 

4. Jewels supporting helix over tight­
ened. 

b. Gage fails to indicate zero properly. 

I. See comments above regarding 
sluggish readings. 

2. Iron particles in strong magnetic 
field between helix and pressure wall. 
If found. they may be removed by 
touching each particle and withdrawing 
it with a small screwdriver. 

3. Magnet shifted and touching inside 
of pressure wall. 

c. Apparent inaccuracy. 

1. See preceding comments. 

2. Improper connections to pick up 
desired pressure differential. For exam­
pie, static pressure connections also 
sensing velocity pressure, pitot tube 
improperly located. etc. 

3. Gage connections leaking. 

d. Consult factory for unusual conditions 
of temperature. pressure, etc., and the 
effect on gage operalion and accuracy. 

. 19Copyright 1989, DWYER INSTRUMENTS. INC. Litho in U.S.A. 4/89 FR-440306-00 
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15---Capsuhelic® Gage 
EXPLODED VIEW 

Series 4000 

1. Case 
2. Back plat. 
3. R.nge spring .ssembly 
4. Cov.rwiltl zero "'juSl·assembly 
5. "0" r,ng ..., 
6. Bezel 
7. Scal. assembly - consists 0(: 

a. Mounting Screws 
b. Bumper pointer stop 
c. SCllle 

8. Wishbone assembly - consists 0/: 
a. Front jewel 
b. locking nut 
c. Pointer 
d. Wishbon. 
e. Mounting screws 

~, 
\ 

\ 
\ 

9. Zero adjust assembly 
a. Adjust sa!'¥' 
b. Foot 
c. Brllcket 

10. Rat. 'djust plug 
II. Connecting link nut 
12. "0" ring 
13. Diaphragm assembly - consists 01: 

a. Washers 
b. linkage ass.mbly.·complet. 
c. Front pial. 
d. Diaphrllgm 
e. Back plate (not shown) . 

14. Case bolts 
15. Mounting .hardware kIt 

a. PIpe plug 11< NPT 
I. Helix assembly b. Mounting lug 
g. Pivots c. Long SCfew5 

h. Rear j...... d. Short scr.ws 

When corresponding with the factory regarding Capsuhelic$ gage problems refer to the 
call out numbers in this view. Be sure to include the model number and range. Field repair 
is not recommended; contaci the factory for repair service. 

Note: The exploded view above depicls only Capsuhelic gages with ranges up 10 20 PSI. 
Higher range gages employ a spirally wound Bourdon lube movement. 
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Bulletin E-69ES 

Series 634ES Pressure Transmitter 

Specifications - Installation and Operating Instructions 

(3) .10-32 I 1/4(6.35) tIP HOlES 
EOUAUY SPACED ON A 2-112 II1SDI B.Co 

--I 2·112(63.50] 
,....-!~-.,......lkTYP 

T 
5-5116 

[134.94] 

tlI6(1.!9) 
25132(19.84) 

The Series 634ES Pressure Transmitter senses a single 
air, compatible gas or liquid pressure and converts it into 
a standard 4-20 rnA output signal. Ranges are available 
from 0-10 through 0-6000 psi. All models are field 
adjustable so any range within these limits can be 
achieved by recalibration using the easily accessible 
span and zero potentiometers. 

Positive pressure can be measured within an accuracy of 
±D.5% of span. The Series 634ES uses an isolated 
piezoresistive pressure sensor to produce a resistance 
change across a wheatstone bridge. The signal is condi­
tioned and converted into a 4-20 rnA output signal. 

For applications requiring direct pressure or percent of 
full span readings, the optional A-701 digital readout 
makes an ideal companion device, providing a bright .6" 
high, 3-112"' digit LED and supplying power to the Series 
634ES Transmitter. 

ModeINunMr 
sertes 634ES IIDd.ls .. Ran,lS In PSI ("rl 

As StocIl.d IIln. Rlnoe Mal. Rut. MuPrawre 

634ES-G 
634ES·l 
634ES.2 
634ES-3 
634E5-4 
634ES-5 
634ES.6 
634ES·7 
634ES-a 
634E5-9 

10 (.69) 
30 (2.071
50 (3.45 
100 (6.9) 
200 (13.8) 
300 (20.7) 
500 (34.5) 
1000 (69) 

2000 (138) 
4000 (276) 

10 (.69) 
20 (1.38) 
40 (2.76) 
60 (4.14) 
100 (6.9) 

250 (17.2) 
350 (24.1) 
600 (41.4) 
1250 (86) 

2500 (172) 

20 (1.381
40 (2.76 
60 (4.14) 
120 (8.3) 
250 (17.2) 
350 (24.1) 
600 (41.4) 
1250 (861 

2500 (172) 
6000 (414) 

30 (2.07) 
60 (4.141
100 (6.9 

200 113.81
400 27.6 
500 (34.5) 
1000 (69) 

2000 (138) 
4000 (276) 
7500 (517) 

PHYSICAL DATA
 
GENERAL
 
Maximum Pressure: See chart on this page.
 
Wetted Parts: 316, 316L Stainless Steel.
 
Housing: Designed to meet NEMA-4X.
 

ELECTRICAL
 
Power Supply: 12.3-35 VDC-2 wire.
 
Output Signal: 4-20 rnA DC (limited at 38 mA DC).
 
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VOC.
 

RL max = Ypl-1L1V 
20 rnA 

Current Consumption: DC: 38 rnA max. 

MATERIALS
 
Housing: Cast aluminum; textured gray polyurethane
 
finish.
 
Pressure Connection: Stainless Steel.
 

MECHANICAL
 
Weight: 1 lb., 12 oz. (.8 kg).
 
Span and Zero Adjustments: Protected potentiome­

ters, located in auxiliary housing.
 
Pressure Connection: 1/4- female NPT x 112'" male
 
NPT. 

PERFORMANCE AT 70°F (21.1°C)
 
Zero Output: 4 mA DC.
 
Full Span: 16 rnA DC.
 
Accuracy: ±D.5% of span.
 
Wann-up Time: 10 minutes.
 
STABIUTY/ENVIRONMENTAL
 
Operating Temperature: 20 to 120"F (- 6.7 to 48.9°C).
 
Thennal Errors: ± 0.02%/"F typical.
 
Stability: 1% F.SJyr.
 

STANDARD ACCESSORIES
 
(3) "z" mounting brackets. 
(3) 10-32 x 4" RH machine screws. 

~---------------------
DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.comI
 
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.s.A. Fax: 219/872-9057 e-mail: InfoOdwyer-lnst.com 

Ut-By Fax: 888/891-4963 
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Series 634ES Pressure Tr~nsmitter
 

Specifications - Installation and Operating Instructions
 

'-'" INSTALLATION 

LOCATION: Select a location where temperature of the 
unit will be between 20°F and 120°F. Distance from the 
receiver is limited only by total loop resistance. See 
"Electrical Connections." The tube feeding the pressure 
to the instrument can be run practically any length 
required, but long lengths will slightly increase response 
time. Avoid surfaces with excessive vibration. 

POSITION: A vertical position is recommended, as all 
stocked models are spanned and zeroed at the factory in 
this position. They can be used at other angles, but final 
spanning and zeroing must be done while transmitter is in 
the alternative position. 

PRESSURE CONNECTIONS: A single pressure connec­

tion is proVided at the bottom of the transmitter housing. 
It has1/4· female NPT and 1/2" male NPT threads. Attach 

positive pressure to this port. 

MOUNTING: The Series 634ES Transmitter can be 
mounted three ways: 

(A) Supported directly by pipe providing pressure. 

(8) Attached to a mounting surface with 10-32 x 1/4" 
machine screws fmcluded). The machine screws are 
installed through the mounting surface into tapped holes 
on back of unit. 

(C) Mounted with .Z" brackets Qncluded). Attach ·Z· 
brackets to tapped holes on back of unit and fasten to 
front of mounting surface. 

ELECTRICAL CONNECTIONS 

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT­
AGE RATINGS. PERMANENT DAMAGE NOT COVERED 
BY WARRANTY WILL RESULT. THIS UNIT IS NOT 
DESIGNED FOR AC VOLTAGE OPERATION. 

Electrical connections to the Series 634ES Transmitter 
are made inside the enclosure. Remove the cover, feed 
stripped and tinned leads through the conduit opening 
and connect to terminal block screws marked + and -. 
See Figure A for locations of teoninal block, span and 
zero adjust potentiometers. See Figure 8 (Pg. 3) for 
schematic diagram. 

RG.A 

An external power supply delivering 12.3 to 35 VDC with 
minimum cunent capability of 40 rnA must be used to 
power the control loop in which the Series 634ES 
Transmitter is connected. See Figure 8 for connection of 
the power supply, transmitter and receiver. 

The range of appropriate receiver load resistance (Ad for 
the power supply voltage available is given by the formu­
la and graph in Figure C on Pg. 3. 

Shielded 2-wire cable is recommended for control loop 
wiring, and the cable shielding may be grounded if ­
desired. Note also that the receiver may be connected in 
either the negative or positive side of the loop, whichever 
is most convenient. 

Should polarity of the transmitter or receiver inadvertent­
ly become reversed, the loop will not function properly, 
but no damage will be done to the transmitter. 
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Series 634ES Pressure Transmitter 

Specifications - Installation and Operating Instructions 

+ . 
&:;CES POWER 

PRESSURE 
ffiANSMITTER -

RECEIVER 11\1 
r --,;,:-;;: A "lVvv -

SUPPLY 
12-3SVOC 

I 
I SEEFlG.C 

I 
I 

I I 

•• •• 

FIG. B 

Series 634ES Transmitters can be used with receivers 
requiring 1-5 volt ilput rather than 4-20 rnA. If the receiver 
requires a 1-5 volt input. insert a 250 ohm, 2 watt resistor 
in series with the current loop but in parallel with the 
receiver input. Referring to Figure B, RL becomes the 250 
ohm resistor and points X and Y are connected to the 
receiver input. point X being positive (+) and point Y neg­
ative (-) or ground. The resistor should be connected at 
the panel end of the transmitter current loop close to the 
receiver input to take advantage of the immunity of the 
current loop to electrical noise pickup. Most electronic 
component distributors stock a 249 n, 2 watt, ± 1% tol­
erance metal film resistor which is adequate for this appli­

cation. 

_ lo4OO.,--------------~ 
~ :: MAXIMUM VALUE (1100 0) 

~ 1100 
i5 1000 
!!! 900 
ffi 800 
~ 700 '\IIAX. ~Vps-12.3 
w 600 20mADC 

~ 500 
:rl 400 
II: JOO 
..J
i5 200 
o 100 
... 50 +-,----,:-1f1+LLL.Lf-1.LUfl-Lll.+J-1.J.l.l-~ 

o 5 10 Il 15 20 25 JO J5 40 

FIG. C 

WIRE LENGTH - The maximum length of wire connect­

ing transmitter and receiver is a function of wire size and 

receiver resistance. Wiring should not contribute more 

than 10% of receiver resistance to total loop resistance. 
For extremely long runs (over 1000 feet) choose receivers 

with higher resistances to minimize size and costs of 
connecting leads. When wiring length is under 100 feet, 

lead wire as small as 22 AWG can be used. 

PRESSURE RANGING - Each Series 634ES Transmitter 
is factory-calibrated to the range given in the model num­
ber chart. However, special calibration is also available. 
If this is the case, the transmitter will be so marked. For 
purposes of clarification in these instructions, range is 
defined as that pressure which, applied to the transmitter, 
produces 20 rnA of current in the loop. Zero pressure is 
aJways assumed to be 4 rnA. If a transmitter pressure 
range other than that supplied is required, follow the re­
ranging procedure described on Pg. 4. 



Bulletin E-69ES 

• 
Page 4 Series 634ES Pressure Transmitter
 

Specifications - Installation and Operating Instructions
 

PRESSURE RE-RANGING PROCEDURE 

1. With the transmitter correctly connected to the com­

panion receiver, an accurate milliameter with a full scale 
reading of approximately 30 rnA should be inserted in 

series with the current loop. A controllable pressure 

source capable of achieving the desired range should be 

connected to the pressure port of the transmitter andteecl 
into an accurate reference pressure gauge or manometer. 
The instrument must be ranged in the same position in 

which it will be used. Vertical mounting is recommended. 

2. Apply electrical power to the system and allow it to 

stabilize for 10 minutes. 

3. With no pressure applied to the transmitter, adjust 

"zero" control so that loop current is 4 rnA. 

4. Apply full range pressure and adjust loop current to 20 

rnA using "span" control. 

5. Relieve pressure and allow transmitter to stabilize for 

two minutes. 

6. Zero and span adjustments may be interactive, so 
repeat steps 3 through 5 until zero and full range pres­
sures consistently produce loop currents of 4 and 20 rnA 
respectively. 

7. Remove the milliameter from the current loop and pro­
ceed with final installation of the transmitter and receiver. 

MULTIPLE RECEIVER INSTALlATION 

An advantage of the standard 4-20 rnA output signal pr0­

vided by the Series 634ES Pressure Transmitter is that 
any number of receivers can be connected in series in the 
current loop. Thus, an A-701 Digital Readout Accessory, 
an analog panel meter, a chart recorder, process control­
ling equipment, or any combination of these devices can 
be operated simultaneously. It is only necessary that 
these devices all be equipped with a standard 4-20 rnA 
input and that proper polarity of the input connections be 
observed when inserting the device in the current loop. If 
any of the receiving devices displays a negative or down­
scale reading, this indicates that the signal input leads are 
reversed. 

MAINTENANCE 

Upon final installation of the Series 634ES Transmitter and 
the companion receiver, including the A-701 Digital 
Readout, no routine maintenance is required. A periodic 
check of system calibration is recommended. The Series 
634ES Pressure Transmitter is not field serviceable and 
should be returned, freight prepaid, to the factory if repair 
is required. The A-701 Digital Readout should be 
returned to the manufacturer if service is needed. Refer ~ 
to the A-701 instruction sheet. 

©Copyright 2002 Dwyer Instruments, Inc. Printed in U.S.A 6102 FRt 01-4405n-04, Rev. 3 
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Careers 

:~~ Adjustable Range Pressure (€ 
Transmitter 
0.5% Full Span Accuracy. Ranges to 5000 psi 

CJi .lG»x UlIUI!iI QP HOlES 
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Dimensional Enlargement 

Series 634ES Transmitters sense a single pressure for SPECIFICATIONS
 
air, compatible gas or liquid and provide 4-20 rnA output Service: Compatible, non-combustible
 
signal. Positive pressure can be measured within an gases & liquids.
 
accuracy of :1:0.5% of span. The Series 634ES uses an Wetted Materials: Types 316, 316l
 
isolated piezoresistive pressure sensor to produce a 55.
 
resistance change across a wheatstone bridge. Convenient Accuracy: :1:0.5% F.S.
 
2-wire operation simplifies installation. Zero and span Stability: :1:1% F.S./yr.
 
adjustments are fully protected inside a rugged die cast Temperature Umits: 20 to 120°F (­

aluminum housing with durable gray polyurethane finish. 6.67 to 48.9°C).
 
Enclosure is designed to meet NEMA 4X requirements. Pressure Limit: 1.5x maximum
 

pressure range. 

Service Manual
 
Catalog Page
 

POPULAR MODELS Thennal Effect: :1:0.025% F.S.rF
 
(0.045% F.s.rC).
 
Power Requirements: 10 to 35 VDC
 
(2 wire).
 
Output Signal: 4 to 20 mAo
 
Zero and Span Adjustments:
 
Protected potentiometers located in
 
auxiliary housing.
 
Loop Resistance: 1250 ohms DC
 
max.
 
Current Consumption: 38 rnA DC
 
max.
 
Electrical Connections: Tenninal
 
block.
 
Process Connection: 1/4" (6.35 mm)
 
female NPT x 112" (12.7 mm) male
 

() /1" I')""" 



NPT.• !634ES-I' 100 II 60 II 120 II II ..__._J Enclosure Rating: Designed to meet 
NEMA4x.3 ~~~~~ 
Mounting Orientation: Not position 
sensitive.
 
Weight: 1 Ib, 10.6 oz (754 g).
 

!634Es-jl2OOlliOoll25olllr:::=J 
4 ~~~~~ 

Agency Approvals: CEo
!634Es-IGOolI25olI35olIlr:::=J 

5 ~~~~~ 
1634ES-lrsooll35olf6OOlllr:::=J 

6 ~~~~~ 
!634ES-111oojf6OOlI125°11lr::=l

7 (69) ~ (86) ~~ 

I634ES-1 2000 1 1250I 2500 1Ir::=l 
8 (138) (86) (172) ~~ 

!634ES-14000 2500 5000 Ilr::=l 
9 (276) (172) (414) ~~ 

*Prices are based in US currency and may change for
 
intemational customers due to and not limited to customs
 
brokerage fees, export packing and documentation, tariffs,
 
duty and taxes.
 
Click the Model Number of the item to add the item to your
 
shopping cart.
 

VIEW YOUR SHOPPING CART 

Home Product Information Free Literature International DistJibution Retail Store About Us careers Contad Us
 
Terms & Conditions of Sale
 

Terms of Access
 

C Copyright 2003 DNyer Instruments. Inc. All rights reserved.
 

http://www.dwyer-inst.com/htdocslpressurelqsseries634es.cfm 911012003 
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Bourdon Tube Pressure Gauges 
Forged Brass Case I Copper Alloy Wetted Parts rWIKAll Industrial Series Liquid Filled • Type 213.40 

Pressure Gauges 

Application
 
Heavy-duty instrument intended for adverse service
 
conditions where pUlsation or vibration exists. Fluid
 
medium which does not clog connection port or corrode
 
copper alloy.
 

Sizes
 
2Y," and 4" (63 and 100 mm)
 

Accuracy
 
2Y," ±1.5% of span
 
4" ±1.0% of span (ASME B40.1 Grade 1A)
 

Ranges (All ranges not stocked)
 
Vacuum I Compound to 30"HG I 0 I 200 PSI
 
Pressure from 10 PSI to 15,000 PSI
 
or other equivalent units of pressure or vacuum
 

Working Range
 
2Y." Steady: 

Fluctuating: 
Short time: 

3/4 of full scale value 
213 of full scale value 
full scale value 

4" Steady: 
Fluctuating: 
Short time: 

Full scale value 
0.9 x full scale value 
1.3 x full scale value 

Operating Temperature 
Ambient: -4"F to 140"F (-20"C to 60°C) - glycerine 

-40°F to 140°F (-40°C to 60"C) - silicone 
Media: max. 140°F (+60°C) - soldered 

max. 212°F (+1 OO°C) - brazed 

Temperature Error
 
Additional error when temperature changes from reference
 
temperature of 6soF (20°C) ±0.4% for every 1soF (10"C)
 
rising or falling. Percentage of span.
 

Standard Features 

Connection
 
Material: copper alloy
 
Lower mount (LM)
 
Center back mount (CBM) 2Y,"
 
Lower back mount (LBM) 4"
 
1/4" NPT or 1/2" NPT limited to wrench flat area
 
(7/16"-20 SAE thread for Type 213.405)
 

Bourdon Tube
 
2Y," Size - Material: Copper alloy
 
30"Hg (Vac) to 1000 PSI - C-type (soldered)
 
1500 PSI to 15,000 PSI - helical type (soldered)
 

4" Size - Material: Copper alloy < 1000PSI
 
316 stainless steel > 1500 PSI 

30"Hg (Vac) to 1000 PSI - C-type (soldered) 
1500 PSI to 15,000 PSI- helical type (brazed) 

Movement 
Copper alloy 

Dial 
White aluminum with stop pin and black and red lettering 

Pointer 
Black aluminum 

Case 
Gold painted forged brass with integral connection and vent 
plug with high gloss brass plated ABS cover ring (2Y,"). Silver 
painted forged brass with integral connection and blow-out 
plug with chrome plated brass cover ring (4"). 

Standard Scales 
2Y,": PSI, PSI/KPA, PSI/BAR 
4"; PSI 

Weather Protection 
Weather tight (NEMA 4X liP 65) 

Window Gasket 
Buna-N 

Window 
Acrylic 

Liquid Filled 
213.40 - Glycerine 99.7% 

Order Options (min. order may apply) 
Front or rear flange 
U-Clamp 
Brass threaded or press-fit restrictor 
Front flange for 4Y," panel cutout for 4" gauge 
Plastic adaptor ring for 2Y," non-metric panel cutout 
Special case colors 
Safety glass window 
Externally adjustable red drag pointer (max. hand) 
Externally adjustable red mark pointer (set pointer) 
Glasswindow 
Special connections, limited to wrench flat area 
Custom dial layout 
DIN standards 
Other pressure scales available: 
Bar, kPa, MPa, Kg/cm 2 and dual scales 

Silicone orfluorocarbon fill 

APM 213.40 
(APM02.06) 
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Dimensions: 

TYPE/SIZE WEIGHT KEY A" B (1) C D E G H J K L M 

213.40 mm 63 53 37 63 11 63 -­ 3.5 14 2 85 
2.5" 0.66Ibs. 

in 2.5 2.09 1.46 2.48 .43 2.48 -. .14 .55 .08 3.35 

213.40 mm 100 80 49 101 13.5 74 30 5 17 2 132 
4" 2.43Ibs. 

in 4.0 3.15 1.93 3.98 .53 2.91 1.18 20 67 .08 5.2 

KEY N 0 P R S T W B8 CC DD EE GG HH JJ MM 
mm 75 79 39 5.5 2 -­ 14 68 72 63 36.5 61 3 50 91 

in 2.95 3.11 1.54 .22 .08 1/4" .55 2.68 2.83 2.48 1.44 2.4 .12 1.97 3.58 
mm 115 122 52.5 5.5 3.5 -­ 22 107 -. 101 48 75.5 5 59 -­
in 4.35 4.80 2.07 .22 .14 112" .87 4.21 -­ 3.98 1.89 2.97 .20 2.32 -­

(1) For 4" gauges with 1/2" NPT conf!ection. B dimension changes to 85mm/335in. 

Optional Type 213.405 - 7/16"-20 SAE connection 

11140S2.ltr """"7!15-JOlIII. 

, 
'l1li3,..." 
5I'JIXJl A· NOMINAL SIZE'l ........' 
CIlCU 

.-.: 
TYPE/SIZE WEIGHT KEY A" B C F G J 

213.40S 
2.5" 0.68Ibs. 

mm 63 55 37 6.2 63 3.5 

in 2.5 2.17 1.46 .25 248 .14 

KEY L M N S W 

mm 2.0 85 75 2.0 22 

in .08 3.35 2.95 .08 0.87 

T=7/16"-20 SAE connection with hex nut, 
Viton o-ring, and zinc-plated steel washer 

THE MEASURE OF 

Total Performance™ 

Ordering Infonnation:
 
State computer part number (if available) / type number / size /
 
range / connection size and location / options required.
 

Spec:ifJeationl gIven in thi' price li.t repre..nt the atate of engine.ring 8t the time of printing. 
Modification. mlly tak. piece end the _cilittd m",ri.,. mlly ..I1IIng. without prior notlC8 

IWIKAII 
WIKA Instrument Corporation 
1000 Wiegand Boulevard 
Lawrenceville, Georgia 30043-5868 
Tel: 770-513-8200 Fax: 770-338-5118 
http://www.wika.com e-mail: info@wika.com 05101 
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Bulletin No.INSTALLATI~'INSTRUCTIONS 

IN·()118 
MERCOlD SERIES "D';,PRESSURE CONTROLS '" Supersedes 0-0118R 

WITH HERMETICALLV SEALED MERCURY SWITCHES a. BOURDON TUBE POWER ELEMENTS Re\'ised 1/86 

(TIN followin" innructions .pply ro MfNCOitJ Pr_rt! Controls pref;xr:d by rht! It!ttrfr "D- t!xCt!pr Stir;., 
"DP" Difftlrent;al Pressure Control£), 

'.. 
WATER11GHT OR EXPLOSION PROOFWl:ATHER.&£SISTANT Prefi:ud byPnfbted b,. DAW.DIlWLDSW. EXPLOSION PROOF DAE. OLE. ORE. DSEGENERAL PURPOSE Pnfbted b,. N3-DAW. N3-Da". N3-uSW Pnfb:ec1 b,. 

DAH.DAHF.DLH.DRH.DSH
DA. DAr, JL. DR. OS. DRF. OSF 

CONTROL NUMBEBB	 ( 

Pan of the control aumber IdeaUfiea the type of coall'ol cue. The 
di..t 1 of 21. 31. 41, 81. 221. 231. 241, 21U. 261., 281. 421.431. 
"1. 621. 531. 541. 681. deaot_ a plaia eaae wi&h bottom connec&­
lOD. 

Tbe d~t 2 of 22. 32. 222. 232. 242. 422. 432. 622. 632. deaotes a 
plaia caae with back cODacelloa 

Tbe dieit 3 of 23. 33. 43. 83. 223. 233. 243. 283. 4D. 433, 44a, 
523. 533. 643. 683. denotes a tlaD.ed cue with boUom eonnecdon. 

Tbe dl.. t 4 of 24. 34. 64. 224. 234. 624. deDolea a fJaaaed cue wiIb 
back coanectioa. 

CIRCUIT SUFnX NUMBERS (SWITCB OPEIlATION) 
~ 

~'lIffill aumber after coatrol Dumber d_o&ea wheth.r cbeu.lt la &cr­
~ 1_ or cloee oa inere... or deere... of pressure. ete. Ell....plea: • 

YOPE DA.21.2 ..ufftll -2 indicates circuit is to OpeD oa sneuure .. 
laere..e. Type DSW-221-3 ..uffix -3 illdicalea eUewt is to cI.... on , 

~	 _e incre_. FOR EXPLANATION OF CIRCUIT NUMBERS 
AND VARIATIONS SEE PAGE". 

LOCATION AND MOUNTING 

Select a location recommeDQed by eqWpmenL manuiacturer. Note: 
Vibntion cauael erratic opentlon of ...,. m-rumeat and ahonena 
ita life. It is imponaat tbat a locatioa be aelected that is reasonably 
free from vibnlioD cauaed b,. reciPrOCa~ or roUltin. lIIachilleQ. 

NOTE:
 
SEIlIES 0-30. 0·230. 00430. 0·630 (I.e.. DA-31·3. etc.) ...... aaed
 
for a"am witll openeiD. ~ea 36 psi or bi.aaer. muat be aiPlooaecl
 
to preYent Uye ateam enteriaa the Bounioa tube. On biD pn~
 

l&cua ia exce. of 100 psi, UM a remote cODaection (aee Wuatftlioa.
 
pace!).
 
SERIES 0-20. D·220. D0420. D-620 (l.e.. DA·21·2. etc.) iaCOI'­

ponte aa orifice .. ataDdlU'Cl ia the bottom atem &0 dampen out
 
...~.. or pulaalioaa.
 

ACCESSORlE.... 

t 3; Pt j:~. 
. I 

MOUNTING 
Remo&e Connection BRACIC£T PI~'" SiphonNo.49-62 (300 psi. No. 42-61 ( 300 psi.)No.49-62HP (to 2600 psi.) No.33·25 

No.42-66-67 (2.000 PSJ.) 

WIRING 

Wire in accordance with local electrical codes or equipment man'
 
ufacturerls instroctions.
 
For aeneral purpose controls use a short piece of BX between the
 
ri&id conduit and the control so that it wW not be subjected to
 
conduit expanlion and contraction. Where control is direcUy con'
 
nected into load circuit it Ihould be connected into hot side of line.


Where ellceaUYC vibntioa occun. ... a remote connecaoa ...d for electrical ratm. aee nameplate aUached to control 1'.... 
mount by meaaa of a moua&u.. bnck.t or aepuable tlaa.eau_ or ,(aYaiiable oa order). Where ........Uoaa. _ water
 
hammer ere preaeat. protect 'be c_trol with a au~e &aall or
 
SDubber. •
 

ADJUSTMENTS 
MOUNT ALL CONTROLS VERTICALLY AND LEVEL HOW TO SET OPERATING POINT 

GENERAL PURPOSE CONTROLS: Pretiaecl b,. letten DA. DAr.
 
DRF. DL. OS. OSF. IDAall coatnal final,. ill a LEVEL POSITION.
 
Do aot mo....t coatrol by twUtlD. tb. c.... _ wreada oa th. >. DOUBLE ADJUSTMENT TYPES·FULLY AUTOMATIC:
 
aquare part of tbe ..... bottom pi... eoDDeetloll. To leYel. ullat acroM
 
tbe two coyer ac:rew8 or cbeck th. 10_ ead of tbe .... opellia. ill Pretbed by DA. OAF. DAE. DAW.
 
coyer to _ tbat tbe COlltnal ia Uaecl ap bori&oDtaIl,.. (Oa coa&rola
 DAH. DAHF • proYidecl with dou­ :eiI~-c 
witb ... openeiD. na.e of 000-8.000 .... be _. tbat the apecial ble adlwotmeala. Adluat tbe upper
 
lealiD. aut (with TeOoa iIIMn) ia tunaed to the UppenDoR tbre8decl
 Polale~ "C" to act tbe HIGH PRES·
 
sectioa of tb. ~.. pr_ eoaaeetloa. Apply e flat 0_-eDd
 SURE POINT for nritch openUoa.
 
wreacb to tbe flat aide of Ibe bOltom _ coaaeedoa wb... Adluat tbe lower Point.r "u" to
 
pipla. the coatrol. Atter It bu beeD IIfttperi,. coDD.decl. b. _ to
 aet lb. LOW PRESSURE OPER. 

ATING POINT. Th. dlffereace be­tlptea tbe aealia. aut in ord.r to aaaue a leakoproof coaaecdoa). 
tweeft the HIGH ...d LOW Pointcnau .eaenal __ cOll&rob lIROYidecl with a flaD... 1II0Uilt by is tbe opera&ia. dl.tferential be­

m._ of tb. dine bolea la flaq. - _ dn.... No.l000B pap ". tweea "on-ofr' nritcb opereUoa. 
Mlalmum dlfteren.... for .acta reoWATERTIGHT OR WEATHER RESISTANT TYPES: Prefla:ecl b,. apectlye ran.e II ahown On pa.e a.leUe.. DAW. DRW. DSW. DLW. Na-DAW. Na-DRW. NI-OSW.
 

N3-DLW: SuppUed wi&ll tlaaaecl c_ bot&olD coaaecCiaD oal,.. for
 
lIW'face m_Ua&. (M. dnwiac No. loeS. P... 4) ...&aII tInaIy III .1.··· SINGLE ADJUSTMENT TYPES·FULLY AUTOMATIC:
 
, LEVEL POSITION. Do not mOUDI coabal b,. twtetlac th. _ ",.
 
UN wreada oa &h. aquue put of eta....... bottom pipe conneclioa. l !":,eti",el! by DS. OSE. DSF. DSH •
 
B. _ pipe conn_oa ia ill a Yeftical poUlioa. Af_ c_.r la, equipped with a sin.e adjwotlDeat. 
pmped,. attadaed witll aUD. plate oa boUom of c_.r, ...._.- " Th. aia-'e pointer on the ..ale Mta
 

~tIle Iowa ead of the ._ opeDiq ill - to - &ba. eoatzol ... ".~ til. pre_re when nritcb opend....
 
! 1JDed UP ".rUed,.. '~,~r.~ 'q...~. Dltter~"" la fb:ad (aol 8d­.. ~.. '7·' ~~). ExUDpia aeUiD.: Type os­

-'.. ,d~. hale. G-6O pm. cil'cuit ope_ 
'--"	 EXPLOSION PROOF TYPES: Pretbed b,. I...... DAB, DARr. - ~ riM. If poiater .. Mt al 

ORB. DSB. DAE. DIlE. DSE: (_ dnW'iap No. 13aO end 1062. CO ...... til. cODtrol will opente to 
P... 4) M_t coatrol le...1 b,. m_ of Ill_au I ecl to OPEN cUeait at 40 psi ...d RE­
coatrol bo...... LiDe UP 1I0DaoDIall,. b,. __dIIlI- left and a.osE CIRCUIT AT THE nXED 
dabt coadW& baa ~. _. DIFFERENTIAL OF 4 PSI. 

: .	 F. tbecl cUlI_tial of .acta .-..• .~. ';.	 81.... Adl"""'··' 
WHEN IN DOUBT AS TO EXCES$IVE VIBIlATlON USE A - Pace ••
 
Il&MOTE CONNEC'l'ION.
 

(Continu~d on ".". twoJ 
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ADJUSTMENTS (CONTINUED) TWO STAGE OPt.teA IIVI'iI ,\ovro llroUL", 

SEMI·AUTOMATIC CONTROL WITH MANUAL RESET 

Prefbed by DR. DRF. DRH. DRE,
 
DRW-.ilb Nffb ·L or aU. Ex....llle:
 
DR-:U-2U. A ulle .diWltmetlt leta
r 'te oPer.tina poiDt lor .utom.tic
 

,»ention. A puah button raet mWlt
 
Je oper.ted manuallY to restore the
 

~ circuit to the orilinal position .fter
 
- - - -autom.tic operation. Example: Type 

DA-21·2L - circuU will open .uto­
m.ticaUy on • Pressure rUe to the 
preuure indic.tecl by the pOiDter on 
the .cale - no m.tter how much the P.-uft drops. the circuit will 
not reeloN until the reaet button is opented. 

Suffb: -L denotes control will operate .utom.tically on .n increaae. 
Suffix -U denote. control will oPerate .utom.tically on • decreaae. 

MANUAL LOCK TYPE RESET CONTROL 

Opentd .utom.tically on • dec:reue 
01 presa,ne with proyision lor manual 
reset when preaaure is below Ht 
point. 
Prelixecl by DL. DLW. DLE. DLR: 
a sinde .diuatment seta the low Preto­
aure oper.tin, paint 01 control .t 
any yalue on scale r.n.e. 
Tbe connol will oper.te .utom.tie­
ally .t the Nt point only on • drop 
01 pre.ure. The lock type le.ture ADJUSTMENT 
permits the circuit to be reset and RESETloeked in poaition when presaures
 
are below eontrol se&tin•.
 

The lock remu... in effect until the pr_un hu risen to • yalue 
abo..e tfle eontrol se&tin&- Lock thea releud and the eircuit is held 
in the reset position due to tbe preuure rise. It will remain in the 
raet poaitio. until-it is ealled on to a&ain operate .utomalically on 
a pr.....re drop to the selected HttiD,. 

TWO.STAGE PRiSSDRE CONTROLS 
SERIES D~ 

~ Type. DA. DAW. DAR. DAI: - with ...fflxd 421••23. 431. 433, 
etc. FoUowed by specification numben 4122. 4123. 4129. 4132. 

This series ineorpO"-- two sinlle pole. ande tbrow. maKnetic 
m.reury switehes. aetu.ted by the same Bourdan tube. The ope..&­

in."polnt 01 e.cb switcb is .diuataWe thru an outaNle aol.iuatment. 

Th.. chan... iD p........e wbleb 0_' .Dd cl.... e.ch _ita .t ... 
rape"'iye settlD. is tb. fbecl differential of the awitc:lt. Th. pre_e 
...._nled by tbe diffe"Dce betw_ the two ad.iWlllDeDt pointen 
is tbe pre-... "sPre.d" betw"D opent:loa of the two switch. 
(He i1Jus&r.tioD~ 

UPPft pOinter "U" indicates tbe openU.. POiDt at the HIGH p.­
sure eU:euit. Lower pOinter "L" indic.tes the oper.Un.. poiDt of the 
LOW pre_re circuit. See switch opentiD, specilicatiDn chart on 
t .... _. 

I 
SWITCH. I 

SWITCH A 

EXAMPLE SETTING: • Type DA-421. SpecifiC.tloD No. U22. 
ranae 0-60 psi. With lower pointer "L" set .t 2li psi••nd upper 
pOinter ..u.. at liO psi" both circuits wiD be cloaed wben the pres' 
aure is 2li psi .nd lower. When preaure riMs to 26 pili. mercury

i. switch .. A" will open its circuit. When pressure ria... to liO psi. 
mercury ""&cit "8" will open its circuit: both switch.. remain open 
.boYe this settin&- The Ibn dlffe..... tial (HMitiYity) of each SWitch 
lor this particular raD,e is 1 psi .nd upOn • droP in pre.ure. 
mueury switch "8" wiIJ dose its circuit .t 49 psi and mercury 
switch M A" will dOH its circuit .t 2li psi. 

TWO~TAGEPRESSURECONTROLS 

SERIES 0400 
RANGES AND DIFFERENTIALS 

Minimum 
FixedAdj. Bourdon p-,..Spreed 

R.nge Working Tube BetwWn Differenti.1 
No. R.... Material Switch Each Switch I 

Operation (Sensitivity I . 

For Ste.m .nd Other Applications: DA431.-oAW-433. DAH-431 

1 1/8·15 psig Br•• 2~ psig >10 psig 

2 0-30 pslg Br... 4" Hg. 1· Hg. V.e. 

3 10· Vee 12 pslg Br... 2~ pslg >10 psig 

3A 1/8-20 psig Br•• 2>i psig >10 psig 

4 1·35 pslg 8r•• 3~ Psig % pslg 

5 2-60 pslg Br... 5 palg % psig 

6 5-100 psig Br•• 7 pslg 1 pslg 

7 5-150 psig Bre.. 10·5/8 pug 1·1/8 pslg 

8 5·200 pslg Br•• 15 pslg 1% pslg 

9 10·300 psig Br•• 25 psig 2 psig 

27 25- V.e 60 pslg Br... 7 psig 1 psi 

For Gener.1 Pressure Applications: DA-421. DAW-423. DAH~21 

55 2·50 pslg 5t... 6 pslg 1% poig 

65 5·100 psig 5te.1 8 pslg 2 psig 

85 10·200 psig 5tee' 10 psig 2 pslg 

95 10-300 pslg 5t... 20 psig 4 psig 

9A5 40-350 psig 5te.' 20 psig 4 pslg 

10S 25-600 psig Steel 40 pslg 7 pslg 

115 50-1000 psig 5t.., 100 pslg 10 pslg 

125 100-1500 psig 5tee' 150 pslg 12 pslg 

135 300·2500 psig Steel 250 psig 20 pslg 

155 500·5000 pslg Steel 600 psig 150 pslg 

255 0·:;0" Val' 60 psig St.... 5 psig 1 psig 

265 30" V.e 75 pslg I Steel 10 pslg :2 psig 

316 S. S. Bourdon Tubes: DA-4C1. DAW-443. DAH-4C1 

26E 30" Hg. V.e 75 3165.s. 12 pslg :2 pslg 
23E 5·75 pslO 3165.s. 12 pslg 2 polO 

6E 10-100 pug 3165.5. 12 pslO :2 pslg 
24E 10-150 pslg 316S.s. 13 puO 3 pslg 

9E 10-300 psig 3165.5. 35 psiO 6 psig 
21E 30-400 pslg 3165.5. 40 pslO 8 pslg 
226 75-800 psig 3165.s. 85 poltl 15 pug 
11E 100-1 000 palg 3185.5. 125 psltl 22 pslO 
13E 200-2500 pslg 316 S.s. 275 pslg 75 pslg 

ELECTRICAL RATINGS D-400 
AC 120V 0.3A. 240V. 0.15A: (24V 0.9A) DC 120V 0.15A. 240V 0.07A FOI 

higher eleevlcal capaeltl.. u.. compatIble reley. (Not evell.ble for 440V "I' 

aPICIFlCATIOfII NO. 411L SWITCH OPIRATING SPICIFICATIONS 
OMctfcUt.......... tMr... In o,de,i... select o.....liOll dui'ed. SlId ..Iio .....Ila, o'specilia·.t....... lu••d
 circuli Ii.. to Ibol," ..mllor .1_1.... UAMPU: T," OA·431·4122.---_ .. 

COIiTAeT POSITIOII 
.... -II'ICIfICATlON NO. 4111. ,....-

mediolo 
Pr_ro 

OFF
ON

Spacilcslioll Hi._Low
Mk.. o. e.re.... ...._1 c..... on Pressure Press." 

............. '.CD••
 Hi·Y", LOYK. 

OFF-4122 ~ ~- ..-­ 111- No. 

"s.. ON
aNClFlCATION NO. 4ta. .,,." 

011 

Oil__.0-,,_ -4J2t .....----_.­ OFF ON 
"A" OFf-4132 ..... g~F....-- .. ­
"An 

OFF 

OFF 

-4121 011--- ­....---- "A' 

oN
OFf 

OFF 

ON

ON 

g~..." ON OFF ----­....- OFF 

srECtflCATION NO.4'" 0- _,_ml.'__
••"....__ c ~__..__ ..... 

2 
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PRESSURE CHART FOR SERIES "D~' MERCOID PRESSURE CONTROLS 

OPERATING RANGES - ADJUSTMENT 2blFFERENTIALS - ELECTRICAL RATINGS 

·153 SP·DT ONE OPENS AS OTHER CLOSES 
~ 

CONTROLS WITH BOURDON TUBE POWER elEMENTS AND MERCURY SWITCH CONTACTS 

ADJUSTABLE FIXED 
DIFFERENTIAL DIFFERENTIAL 

CONTROLS WITH MERCURY SWITCHES DOUBLE ADJUSTMENT SINGLE ADJUSTMENT 
-2 (SP~I OPENS on in~ for setting both 'on' and 'off' openting points Adjusubl. openting point. 

-3 (SP~I CL:OSES on inc:reee ~ximum Oiff.rentilll - full _Ie. Differential fixed 
·153 (SP-oTI One opens _ other d_ Minimum Diff_tial lined beI_. NOT ADJUSTABLE 

ADJUSTABLE SEE CODE A see coDe B SEE CODec 
APPLICATION OPERATING RANGE 

DS-231Bourdon tube material RANGEPSIG NO. DA·31 DA-531 

0-30 Ha Vac 2 2" Ho. 1II Hg. 0.2" Ha. 
10" Ha Vac 12 3 t Dsio 05 mio 2 Ol. 

1/8·15 psig 1 1 psig 0.5 psig 2 oz. 
FOR GASES. STEAM 1/8·20 psig 3A 1 psig 0.5 psig 2 oz. 

OR LIQUIDS 
1·35 psig 1.75 psig 0.75 psig 4 oz. NOT INJURIOUS TO 4 

BRASS BOURDON 25 HgVac 50 27 3.6 psig 2 psig 7 oz. 
TUBES 2-60 psig 5 3 psig 1 psig 6 oz. 

5-100 psig 6 3.75 psig 2 psig 7 oz. 
5·150 psig 7 6 psig 3 psig 8 oz. 
10-200 psia 8 8 psig 3.5 psig 12 oz. 
10·300osio 9 14 psig 6 psig 16 oz. 

DA·21 DA-521 DS·221 

30" Ha Vac 60 255 6 psig 3 psio 12 oz. 
30" Hg Vac 75 265 8 psig 4 psig 12 oz. 

FOR GASES OR 2-60 psig 55 4 psig 2.5 psig 0.5 psig 
~ LIQUIDS 5·100 psig 6S 6 psig 3 psig 0.75 psig

NOT INJURIOUS TO 
10-200 psig 8S 8 psig 4 psig 0.75 psig 

403 STAINLESS STEEL 10-300 psig 9S 14 psig 7 psig 1 psig 
BOURDON TUBES 

40·350 psig 9AS 14 psig 7 psig 1 psig 
25-600 psig 105 25 psig 15 psig 2.5 psig 
50·1000 psig l1S 60 psig 40 psig 10 psig 
100·1500 psig 125 90 psig 50 psig 12 psig 
300-2500 psig 135 150 psig 100 psig 15 psig 
500·5000 psig 15S 450psig 200 psig 150 psig 
800-8000 nsia 16~ 750 osia 400 asia 200 nsia 

DA~1 DA-541 DS·241 

30" Hg Vac 75 26E 7 psjg 3.5 psig 14 oz. 
5·75 psig 23E 3 psig 2 psig 0.4 psig

FOR MEDIUMS to-l00 psig 6E 7 psig 3.5 psig 14 oz.NOT INJURIOUS TO 

316 STAINLESS STEEL 10·150 psig 24E 6 psig 3 psig 0.75 psig 
BOURDON TUBES 10-300 psig 9E 18 psig 5 psig 3 psig 

30-400 psig 21E 30 psig 15 psig 5 psig 
75-800 psig 22E 75 psig 35 psig 12 psig 
100·1000 psig llE 100 psig 45 psig 18 psig 
200-2500 psig 13E 210 pSig 110 psig 50 psig 

-\
CODE CIRC"-!1 ACCAPAcm DCCAPACm HORSEPOWER 

ELECTRiCAL RATINGS 
SUFFIX 120V. 240V. 44OV. 120V. 240V. AC DC 

·..·1' lGA. SA. 3A. 
~f1CIRCUIT 'SUFFIX NOS, A lOA. SA. 3/t·1 . .A. 2A. (i) .A. 2A. III. 

~ ·3 SP-sTtLOSES ON INCREAS£ 
·2 SP·STlOPENS ON INCREA$[ ;-{ I -2,-3 5A;;. 2A NA 2"A. IA. III! 1/10 

C -2,·3 G.3A. USA. NA USA. D.07A. NA: NA 

.. "; ""' ,- -~~ .. 

NOTE:- Differentials listed Ibanlre for SP-ST opeflltion only. Whln controls incOf1l0flltl two mercury switches for doubll throw 
or two poll oplflltion. the differentials are approximat.ly doubi. th~ shown for standard single pol., lingl. throw controls. 

FOR MULTIPLE CIRCUITS SEE PAGE 4. 

ES:.·... . ... 
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EXPLOSION 
PROOF 

PREFIXED 
BY 

DAH 
DAHF 
DRH 
DSH 

DSHF 

,, 
I 

:.._~.~ ...•.. 

• e1t Mia 
\ ....... 

EXPLOSION·PROOF 
Drawinl No.9' 

PREFIXED BY 
DAE. OLE. ORE. 

DSE 

---"K.' - Drawin, No. 1350
l'C'o"1 

II 

13 "D 
- THIt •64 HOLIS \'1' Drlwllll No. l000f '." 

FLANGE FOR SURFACE MOUNTIN. 
GENERAL PURPOSE CONTROLS-eATALOG No. 17-28 

• 
II 

rr-;'~ 

II f 

'I, , .. 

'I" , "" * 1'----- ­ ,~----- ­ ~ 

Dr,winK No. 1062 
W.t.rtight NEMA 2.3," 

PREFIXED BY DAW. DRW. 
DSW, DLW 

t 
is 

.L!~4-l--l--l-
:Ie 1- f'- ~ 

J~ 
Open. 

OPen. 

Clo••• 

Open. 

Clo••• 

Clo••• 

Clo... 

Op.n. 

Clo••• 

CLOSE 
OPENS 

Clo... 

TWO CLOSE 
TWO OPEN 

.,cuit R••pon•• to 
Pres.ur. 
Inc,.... 

On. Clo••••• Other Open. 

On. Clo.eo .. Other Open. 

4P-ST CLOSE (2)9-67 

I 4P·ST OpeN (2)9-67 

ALARM CLOSES 9~1 
SP-ST OPENS 9-51 

SP-DT On. Op.n••• Other Clo.e. 
SP-ST CLOSES 

:lP·DT 

SP·DT On. Clo.es .. Other Op.n. 
ST-ST OPENS 

SP·DT On. Clo..... Other Op.n. 

1 CIRCUIT CLOSES 
2 CIRCUITS OPEN 

Sufflx 
CIRCUITNo. 

~-2 ~ SP·ST 

-3 :c:::> SP-ST .. ~ 
DP·ST 

-5 ~ 3 Pol•• ST 

-28 c:::J SP·ST 

-38 ~ SP·ST 

- ­ - ­
-54 ~ DP·ST 

- ­ - ­
·55 ~ 3 Pol., ST 

- ­ - ­
·103 8 DP·ST 

- ­
·113 B DP·ST 

·127 a DP·ST 

-152 ~ SP-DT 

- ­ - ­
-153 ~ SP-DT 

- ­ - ­
~ 

2 CIRCUITS 
-154 1 CIRCUIT 

- ­ - ­
·155 ~ 

-156 e 
-1&0 ~ 

·705 ~ 
-729 ~ 

-<lO4 ~ 
-815 ~ 
~ 

-816 ~ 
~ 

:=-.-


'-'" 

~ 

PLAIN CASE - BOTTOM CONNECTION 

Dl'lwl", No. 10008 

GENERAL 
PURPOSE 
PREFIXED 

BY' 
OA,OAF
 
DR,DL
 
OS.OSF
 

DRF
 

LOCKING DEVICE CAUTIONS
 
When th~ control hal been .djlUtcd to dcaind range, the locking bar
 
may be mserted between the adjustment screwI with .lot pilling When telti~ a boiler or IYltem. never exceed maximum pressure rating on 
over the projecting lug. By placing. scaling wire between the lock- control ~r It may be seriously damaged. Remove control if higher presturn 
ing bar .nd the hole in the lug protrudilll from acijultmcnt II- \ arc req~d. 
~emblv. adiultmentl cannot be tampered with, ~ not fail to use a siphon on Iteam where raJIIC is '51bL or more. Concrol 
For DAF• .oRF. DSF. DAW. DRW. DSW. adju.ting knob cover may movement mUlt not be oiled. 
be scaled III place with kaling wire through cover bolt hole, For -'Do not o~oad • note dectricaJ rating on nameplate and be lure tala! 

'~ DAM. DSH, Jea1ing wire may pall through locking bar and hole in ~t pauang throuPt .witch it within .pecifie~rating,1_ .h"Uibiab;;OV;-e_aclj_-us_tlng-'-kn-~::H:::E:-:M:':E:R~C::O:I:D"'C:O::R:P':O~R~A:":T:I:O:N:-Or ~4:':2~O~1=:=B:ELM=O~N=T=A:V~E,=.~C:::H=I~C~A=:GO==.==::IL~L=. ~6~064~~1":·:"'·======~ 
628 Davi.ville Aoed, Willow Grove. Penna. 19o90 

~ 
.,. 
".IItCOID" " TIMe -....a D ., eIl6 t " ..W ~1 Ii.... 

C Ar CAlle .".. tee. P.,tI. Un ' u. ¥e "_"Ce. n,I,. S.-;"- s-....-. 0 ......, W )==.,~ ·, A~ 5,Nt 
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c 6 CLA-VAL co. INSTALLATION / OPERATION/ MAI;UENANCl 

PRESSURE SUSTAINING & CHECK VALVE MODEL 51-01 SERIES 

INTRODUCTION 
This manual titled the 51.()1 Series Pressure Sustaining and Check 
Valve contains information for installation, operation and mainte­
nance of the valve and control system. The Clayton 51-01 is an 
automatic valve designed to maintain upstream pressure to close 
limits and prevent reverse flow. It is a hydraulically operated. pilot 
controlled, diaphragm type globe or angle valve. The pilot system 
includes a pressure relief control and auxiliary check valves. 
Operation is completely automatic and pressure setting may be 
changed easily. 
In operation the valve performs two important functions: 

1. Maintains a constant back pressure by relieving excess pres· 
sure downstream. When the inlet pressure tends to be higher 
than the set pressure the valve modulates to maintain the set 
inlet pressure.

2. Positively prevents a return flow when pressure reverses. If 
the pressure reverses the valve closes. 

INSTALLATION 
1. Allow sufficient room around the valve assembly to make 

adjustments and for disassembly. 
2. It is recommended that gate or block valves be installed up­

stream and downstream of the 51-01 to facilitate isolating the 
valve for preventive maintenance. 
NOTE: BEFORE THE VALVE fS INSTALLED. PIPE LINES 
SHOULD BE FLUSHED OF ALL CHIPS. SCALE AND FOREIGN 
MATTER. 

3. Place the valve in the line with flow through the valve in the 
direction indicated on the inlet plate or by flow arrows. Check 
all fittings and hardware for proper makeup and that no app,r· 
ent damage is evident. Be sure main valve cover nuts/bolts~ are tight.( ) 4. Clayton Hytrol Valves operate with maximum efficiency when 
mounted in horizontal piping with the cover UP; however, other 
positions are acceptable. Due to size and weight of cover and 
internal components of six inch and larger. installation with 
the cover up is advisable. This makes periodic inspection of 
internal parts readily accessible: 

OPERATION AND START-UP 
1. Prior to pressurizing the valve assembly make sure Ihe neces­

sary gauges to measure pressure in the system are installed 
as required by the system engineer. A Clayton X101 Valve 
Position Indicator may be installecl in the center cover port to 
provide a visual indication of the valve stem position "during 
start-up adjustment. 
CAUTION: During start-up and test a large volume of water 
may be discharged downstream. Check that the downstream 
venting is adequate to prevent damage to personnel and equip­
ment_ All adjustments in pressure should be made slowly. If 
the main valve closes too fast it may cause surging in up­
stream piping. 

2. If shutoff cocks (isolation valves) are" Installed. open cocks 
(see schematic). 

3. Loosen jam nut on strainer valve assembly and turn adjusting 
stem clockwise until it seats. Turn stem counterclockwise 11. 
to Yz tum and tighten jam nut. 

4. Remove cap on the CRL Pressure Relief Control, loosen jam 
nut and tum adjusting screw clockwise until spring is fully 
compressed. This puts the control in full closed mode and will 
cause the main valve to close when system is pressurized. 

5. Close the downstream block valve and slowly ofen the up­
stream block valve. The main valve should close. I il does nol 
close adjust strainer valve stem another '4 tum counlerclock· 
wise. This controls the main valve closing speed. 

6. Slowly open the downstream gate valve. The main valve should 

~ stay in the closed position. If the valve begins to open. re­
adjust the strainer valve stem in '4 turn increments Clockwise 

( ) to close valve. 
7. Carefully loosen tube fittings at highest points and bleed air 

from system. Carefully loosen the plug at top of cover as­
sembly. or if an Indicator is installed loosen the pipe plug at 
top of Indicator. Bleed air from cover and tighten plug. Tighten 
tube littings. 

8. Turn the CRL	 adjusting screw slowly counterclockwise unt 
you begin to hear a 1I0w through the control. The main valv 
should start to open. If the pressure is below the required relie 
setting refer to the spring chart (DraWing No. 47117) and tur 
the adjusting screw clockwise the number of turns require< 
for the proper setting. Lock the jam nut and replace cove' 
An observation of the pressure relief setting should be mad 
during a usage cycle or artificially induced cycle and the cor 
trois readjusted if required. . 

9. To test the function of the check valve feature be sure that tho 
CK2 Cock located between the main valve outlet and the chec" 
valve is open (see schematic). With flow through the mail 
valve lower the pressure at the valve Inlet and the main valv. 
should go closed. . 

MAINTENANCE 
1. Clayton Valves and Controls require no lubrication or packin{ 

and a minimum of maintenance. However_ a periOdic inspec 
tlon schedule should be established to determine how thl 
fluid handled is affecting the efficiency of the valve assembly 

2. Repair and adjustment procedures of the main valve and con 
trol components are incfuded in separate sections of thl: 
manual. Accessory components are fisted for reference. 

3. Refer to	 the service Suggestions Chan to identify operatlor 
symptoms. 

SERVICE SUGGESTIONS 

SYMPTOM PROeA8LE CAUSE REMEDY 

Open vMs.Isolation valVes etosed in IUbing 
CIlIf1tIOlIines. 
PiIof vaIw: disc warn 0Ul. 

Mail Vi1IVe disc worn out Of smaI 
breaIl in main valve diaphragm. 

Mail vaM: stuck cmed. Mileral 
buildup on S1em. Slim damaged. 
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OPERATI NG DATA 

1.	 PRESSURE RELIEF FEATURE: 
PRESSURE RELIEF CONTROL (3) IS A "NORMALLY CLOSED" CONTROL THAT RESPONDS TO 
MAIN VALVE INLET PRESSURE CHANGES. AN INCREASE IN INLET PRESSURE TENDS TO OPEN 
CONTROL (3) AND A DECREASE IN INLET PRESSURE TENDS TO CLOSE CONTROL (3). THIS 
CAUSES MAIN VALVE COVER PRESSURE TO VARY AND THE MAIN VALVE MODULATES (OPENS 
AND CLOSES) MAINTAINING A RELATIVELY CONSTANT PRESSURE AT THE MAIN VALVE INLET. 
WHEN INLET PRESSURE IS LOWER THAN THE SET POINT OF CONTROL (3). CONTROL (3) 
CLOSES. THIS PRESSURIZES THE MAIN VALVE COVER CHAMBER AND THE MAIN VALVE CLOSES 
PRESSURE RELI EF CONTROL (3) ADJUSTMENT: TURN THE ADJUST ING SCREW CLOCKWI SE TO 
INCREASE THE SETTING.	 I 

1I •	 CLOSING SPEED CONTROL
 
NEEDLE VALVE (2) CONTROLS THE CLOSING SPEED OF THE MAIN VALVE. TURN THE
 
ADJUSTING STEM CLOCKWISE TO HAKE THE MAIN. VALVE CLOSE SLOWER. DO NOT CLOSE
 
VALVE (2) COMPLETELY OR THE MAIN VALVE WILL NOT CLOSE. (SUGGESTED INITIAL
 
SETTING OF NEEDLE VALVE IS 1/4 TO 1/2 TURN OPEN.)
 

I I I CHECK VALVE FEATURE: IWHEN	 OUTLET PRESSURE IS HIGHER THAN INLET PRESSURE, CHECK VALVE (5) OPENS AND 
(4) CLOSES. THIS DIRECTS THE HIGHER OUTLET PRESSURE INTO THE MAIN VALVE COV£~ 

AND THE MAIN VALVE CLOSES. ~ . 
I V. OPTIONAL FEATURE OPERATING DATA:
 

SUFFIX liB" (ISOLATION VALVES)
 
CK2 COCKS (Bl) AND (B2) ARE USED TO ISLOATE THE PILOT SYSTEM FROM THE MAIN
 
LINE PRESSURE. THESE VALVES MUST BE OPEN DURING NORMAL OPERATION.
 

SUFFI X "F" (REMOTE PI LOT SENSI NG)
 
REMOTE SENSING PRESSURE IS OBTAINED FROM A POINT UPSTREAM OF THE MAIN VALVE
 
INLET. (SENSING PRESSURE IS OBTAINED FROM THE MAIN VALVE INLET IF SUFFIX "F"
 
IS NOT SPECIFIED).
 
SUFFIX "H" (ATMOSPHERIC DRAIN)
 
PILOT SYSTEM DRAIN LINE IS DISCHARGED TO ATMOSPHERE. (PILOT SYSTEM DRAIN
 
LINE IS CONNECTED TO THE MAIN VALVE OUTLET BOSS IF SUFFIX "H" IS NOT
 
SPEC IFIED.)
 
SUFF IX "S" ( OPEN It'G SPEED CorlTROL)
 
FLOW CONTROL (S) CONTROLS THE OPENING SPEED OF THE MAIN VALVE. TURN THE
 
ADJUSTING STEM CLOCKWISE TO MAKE THE MAIN VALVE OPEN SLOWER.
 

v.	 CHECK LIST FOR OPERATION: 
[ ) SYSTEM VALVES OPEN UPSTREAM AND DOWNSTREAM. I 
[ ] AIR REMOVED FROM THE MAIN VALVE COVER AND PILOT SYSTEM AT ALL HIGH POINTS. 
[ ] CK2 COCKS (Bl) & (B2) OPEN (OPTIONAL FEATURE). 
[ ] PERIODIC CLEANING OF STRAINER (2) IS RECOMMENDED. 
[ ] NEEDLE VALVE (2) OPEN 1/4 TO 1/2 TURN. 
[ ] REMOTE CONTROL LINE PROPERLY CONNECTED (OPTIONAL FEATURE). 
[ ] CK2 COCK (6) OPEN DURING NORMAL OPERATION. 
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DESCRIPnON 
The Hytrol Valve is the basis .for most Cia-Val Co. Automatic Control Valves. It 
Is a hydraulically operated, dlaphragm-actuated. globe or angle pattern valve. 
This valve consists of three major components, the body, diaphragm assembly 
and cover. The diaphragm assembly Is the only moving part. 

The body contains a seat Insert that forms a tight seal with the body. The dia­
phragm assembly uses a diaphragm of nylon fabric bonded with synthetic 
rubber. A synthetic rubber disc, contained on three and one half sides by a disc 
retainer and disc guide, forms a seal with the valve seat when pressure is 
applied above the diaphragm. The diaphragm assembly fonns a sealed cham­
ber In the upper portion of the valve, separating operating pressure from line 
pressure, 

Model l00·en Model 100-01 
GLOBE	 ANGLE 

INSTALLAnON 

1.	 Before valve Is installed, pipe lines should be flushed of all 
chips, scale and foreign matter. 

2.	 It Is recommended that either gate or block valves be Installed 
on both ends of the Hytrol Valve to facilitate Isolating the valve 
for preventive maintenance and repairs. 

3.	 Place the valve In the line with flow through the .ovalve In the 
direction Indicated on the Inlet name plate or by flow arrows. 

4.	 Allow sufficient room around vatve to make adjustments, and 
for disassembly. 

5.	 CIa-Val Co. Hytrol Valves operate with maximum efficiency 
when mounted In horizontal piping with the cover UP, however, 
other positions are acce·ptable. Due to size and weight of the 
cover and. internal components of 6 Inch and larger valves, 
installation with the cover UPls advisable. This makes periodic 
inspection of Internal parts readily accessible. 

6.	 If a pilot control system Is Installed on the Hytrol Valve, use 
care to prevent damage. If It Is nec:esaary to remove fittings or 
components, be sure they are kept clean and replaced exactly 
as they were. 

7.	 After the valve Is I"stalled and.the system Is first pressurized. 
vent air from the cover chamber and tubing by loosening fit· 
tings at all high points. 

OPERAnGN OPEN-CI DSED8EAVICE 

When equipped with a three-way control valve the Hytrol Valve 
either opens wide or closes tight. 

OUTLET........
 

VAUlEOPEN 

The Hytrol Valve opens fully when there is no pressure In the 
cover chamber above the diaphragm, and there Is at least five psi 
line pressure at the valve Inlet. 

,........
 OUT...,. 

~ VALVE CLOSED 
) The Hytrol Valves close when the line pressure Is directed Into 

the cover chamber above the diaphragm. An Independent operat· 
Ing supply may be used If Its pressure Is equal to, or greater than, 
pressure at the valve Inlet. 

OPERAnON MODULAn_SERVICE 

Modulating action can be obtained by Installing a factory de­
signed control system to tbe basic Hytrol Valve. V"ous types of 
modulating control systems are avaliable to control pressure, flow 
rates and liquid levels. 

VALVE CLOSED	 VAUlEOPEN 

When the modulation control When the modulating control 
closes sufficiently to dlnlCt a opens to a point whent mont 
great enough pressure Into the pressure Is relieved from the 
cover chamber to overcome COYW Chamber than the restric­
opening forces of line pressure, tion can suppty, cover pressUAI 
the main valve closes. Is reduced and the vatve opens. 

VALVE MODULAnNG 

The maIn valve modulates to any degree of opening In response to 
changes In the modulating control. At an equilibrium point the 
main valve opening and cloalng forces hold the valve In balance. 
ThIs balance holds the valve partially open, but Immediately 
responds and readJusts Its position to compensate for any 
changes In the controlling condition. 

FlGUAE2	 FlGUAE3 



TROUBLE SHOOTING	 Usually, there Is a block valve within close proximity 
downstream which can be closed to prevent the high inletThe following trouble-shooting information. deals stdctly ~ith the 
pressure from getting into the downstream piping even though ,.....ytrol Valve". This assumes that everything but the maIn valve 

elf has been completely isolated, I.e. each part of the control the Hytrol valve is permitted to go wide open. Once It is clear 
'--'Istem is hydraulically blocked fro.m the main valve. All t~ouble 

shooting is possible without removing the valve from the line. 

SERVICE SUGGESTIONS 
REMEDY·PROBABLE CAUSE 

Open cocks. 
SYMPTOM 

Closed cocks in control
 
close
 
Fails to 

system, or In main line. 

Lack of coyer chamber Check upstream pres-
pressure. sure, strainer, tubing, 

cocks, needle valves for 
restriction. 

Diaphragm damaged. Replace diaphragm. 
(See note) 

Dlaphrasm assembly Clean and polish stem. 
Inoperat yeo Corrosion or Replace any defective 
excessive scale build up part, damaged, badly 
on valve system. eroded. 

Mechanical obstruction. Remove obstruction. 
Object lodged In valve. 

Womdlac. Replace disc. 

Badly scored seat. Replace seat.
 

Open valves or cocks.
Closed Isolation vaJves
 
open
 
Falls to 

or cocks In pilot system, 
or In main line. 

Insufficient line Check pressure. 
pressure. 

Diaph: assembly Clean and polish stem. 
Inoperat • Corrosion Replace any defective 
on vatve stem. part, damaged, badly

erodec:l. 

•Assuming control system Is functioning property. f ' 

NOTE: The following method will determine If there Is a 
damaged diaphragm without removing the valve cover: Put 
pressure Into the valve and close all control lines to the 
valve cover chamber. loosen a fitting on the valve cover; If 
there Is continuous flow out of the cover chamber through 
this opening, the diaphragm Is da~edi or the diaphragm 
assembly on the atem Is loose. Replacement of the dl. 
phragm or tightening of the stem nut may be needed. Refer 
to the maintenance section fOf' procedure. 

F.......... o'Movement
 

1. Shut off pressure to the control system. On larger valves this 
can be done simply by closing cocks In the control system. On 
the smaller valves without shutoff cocks, It Is necessary t~ shut 
off the main line pressure before disconnecting and blocking 
off the control system. 

CAUTION: Care should be taken when doing the above since 
removal of pressure from the cover chamber while pressure ex­
Ists In the yaM body will permit the valve to open wide. This 
will either pennlt a high flow rate through the valve, or the 
downstream pressure will quickly Increase to a point close to 
or equal to the Inlet pressure. In some cases, this can be very 
"armful. Where this Is the case, and there are no block valves 

~ In the system to protect the downstream piping, It should be 
realized that the valve cannot be serviced under pressure. 
Steps should be taken to remedy this situation before pro­
ceeding any further. 

...... __...... ....... 1.1 -4 D L "'_'..-6 :_
 

\that 8 wide open valve can be tolerated, then the trouble 
shooting can proceed. 

2.	 Disconnect all control lines to the valve cover and leave fit ­

tings In cover open to atmosphere.
 

3.	 With the cover vented to atmosphere and pressure in the valve
 
body, observe the open cover tapping for signs of contlnous
 
flow. If the fluid appears to flow continuously there Is a good
 
reason to believe the diaphragm Is either damaged, or It Is loose
 
on the stem. In either case, this Is sufficient cause to remove
 
the valve cover and investigate the leakage. caution-make
 
sure upstream block valve is closed before coyer Is removed. If
 
there Is no continuous flow, you can be quite certain the dia­

phragm is sound and the diaphragm assembly tight.
 

".	 If the valve has a Cia-Val Co. X101 position Indicator, observe the 
indicator to see that the valve opens wide. MarX the polnt of 
maximum opening. 

5.	 If the valve isn't equipped with an X101 valve position Indicator, 
the trouble shooter should Install one. This Is part of the Indis­
pensable equipment the service man should have. 

6.	 Re-connect enough of the control system to pennIt the ap­
plication of Inlet pressure to the coYer. Open cock or vahe 80 

pressure flows from the Inlet Into the cover. 

7.	 While pressure Is building up In the cover, the valve should CIOM 
smoothly without any hesitations. There Is a hesitation In every 
Hytrol valve closure, however, which can be mistaken for a , 
mechanical bind. The stem will appear to atop moving very 
briefly before going to the clos8d position. This Slight, pause la 
caused by the diaphragm fleXing at a particular point In the '\ 
valve's travel and Is not caused by a mechanical bind. ; 

8. When closed, a marX should be made on the X101 valve position -..J 

Indicator corresponding to the "clOSed" position. The distance 
between the two marks should be approximately .28 x valve 
size. 

EXAMPLE: The stroke on a 4· valve Is.. x .28 or 1.12 Inches 
from full open to full close. 

BTEMTRAVEL 
(fully open to fully closed) 

VALVE SIZE TRAVEL 
INCHES MM INCHES .... 

1 25 0.3 8 
1% 32 0." 10 
1Y1 40 0." 10 
2 50 0.6 15 
2Y1 65 0.7 18 
3 ~ ~ ~ 
4 100 1.1 28 
6 150 1.7 43 
8 200 2.3 57 

10 250 2.8 71 
12 300 3.4 86 
14 350 3.9 100 
16 400 ".5 114 

If the stroke Is different than that calculated, there Is a good 
reason to believe something Is mechanically restricting the atroke 
of the valve at one end of Its travel. tt the flow doesn't stop 
through the valve when In the Indicated "closed" poaltlon, t~ 
obstruction probably Is between the disc and the seat. Jf the flo 
does stop, then the obstruction Is more likely In the cover. )' 
either case, operation of the valve two or three times by altj . 
nately applying and relieving pressure Is a good Idea. Sometim•..../ 
this will serve to dislodge a foreign object from the aeat, or clear 
whatever Is obstructing the valve movement. If thla la not auccess­
ful, then, the cover must be removed, and the obstruction located 
and removed. The stem should also be checked for acale bulld-up. 
Refer to maintenance section for procedure to remove lime 
~---_... ­
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rlllhtBu" 
If the trouble-shooting to this point has disclosed no problems 
relative to freedom of movement or a damaged diaphragm, the 
only other problem of any concern is whether or not the valve 
shuts off light under the conditions of operation. If It does not '--'.
shut off tight, check disc and seat for wear. 

MAINTENANCE 

Preventiv8 M.intenence 

Cia-Val Co. Hytrol Valves require no lUbrication or packing and a 
minimum of maintenance. However, a periodic inspection sched­
ule should be established to determine how the fluid velocity as 
well as the substances occurring In natural waters, such as dis· 
solved minerals, colloidal and suspended particles, are affecting 
the valWl. The effect of these actions or substances must be 
determined by Inspection. 

Dieeuemtily 
Inspection or maintenance can be accomplished without reo 
moving the valve from the line. Shut off all pressure to the valve, 
both line and independent operating pressure when used. 

WARNING Maintenance personnel can be Injured and equipment 
damaged If disassembly is attempted with pressure In the system. 

1. Loosen a tube fitting to remove cover chamber pressure. After 
pressure has released from the valve and cover· chamber, r. 
move the controls and tubing. Obtain a schematic of the 
assembly or note and sketch position of tubing and controls for 
reassembly. 

2. Remove cover nuts Figures 6 through 9 and remove cover. If the 
valve has been in service for any length of time, chances are the 
cover will have to be loosened by driving upward along the edge 
of the cover with a dull cold chisel. See Figure 4. When block 
and tackle or a power holst is to be used to 11ft valve cover, Insert 
proper size eye bolt In place of the center cover plug (1) Figure 
9 PUll cover straight up to keep from damaging the Integral seat 
bearing and stem. 

/ 

Dull Cold Chisel (Angle upward 

~~~~~~~~... as much as possIble) 

-Hammer 

FlGUAE4 

3. Remove the diaphragm and disc assembly from the valve body. 
With smaller valves this can be accomplished by hand, pulling 
straight up on the stem so as not to damage the seat or stem. 
On large valves, an eye bolt of proper size can be Installed In 
the stem and the disc assembly can be then lifted with a block 
and tackle or power holst. 

4. The next Item to remove Is the stem nut. Examine the stem 
threads above the nut for signs of mineral deposits or corrosion 
deposits. If the threads are not clean, use a wire brush to re­
move as much of the residue as possible. Attach a good fitting 
wrench to the nut and give It a sharp "rap" rather than a steady 
pUll. Usually this is sufficient to loosen the nut for further 
removal. On smaller valves where the entire diaphragm assem· 
bly can be removed, holding the stem In a vice equipped with 
soft brass jaws and following the same suggestion outlined 
above for removing the stem nut. 

CAUTION: DO NOT USE A PIPE WRENCH OR VICE WITHOi 
SOFT BRASS JAWS ON THE UPPER OR LOWER END OF n 
VALVE STEM. This practice scan the fine finiSh on the stem, a 
no amount of careful dressing can restore the$tem to tts orIglr 
condition. This will cause the stem to bind In the bearings and t 
valve will not open or close. 

5.	 After the stem nut has been remeMtd, the diaphragm auemt 
breaks down into Its component perts quite easily. Removaf 
the disc from the disc retainer can be a problem If the valve t\; 
been in service for a long time. Using two screwdrivers I 
serted afong the outside edae of the dlac usually will 8 

compllsh Its removal. Cant should be taken to preserve tl 
space waShers partlcut.rty If nO new ones are available " 
ritasaembly. 

6.	 The only part left In the valve Is the seat ring which ordlnari 
does not require removal. If, however, It Is badly worn and r 
placement Is necessary, It can be removed using the followlr 
tools: Seats in valve sizes ~ .. and ~ .. can be removed with a ht 
socket wrench: (Seats In stalnless steel valves sizes ~ .. and ~ 
are Integral seats and cennot be removed.) Seeta In valve slzt 
l' through 6' should be removed with accessory X-109 Se. 
Removing Tool avallable from the fac:tory. Seats In valve silt 
8' and larger are held In place by flat head machine acrewa. 
upon removal of the screws the seat cannot be lifted out. It w 
be necessary to use a piece of angle or channel Iron with. ho 
drilled In the center. Place It acrosa the bOdy so a long stud Ci 
be Inserted through the center hole In the seat and the hole i 
the angle Iron. By tightening a nut an upward force Is exerted c 
the seat. see Figure 5. 

NOTE: Do not 11ft up on the angle Iron.. thismay force the Int, 
gral bearing out of alignment, causing the stem tobinci. 

Angle or Channellron~ 

Nut \ 

FIGURES 

One of the easiest ways to remove lime deposits from the vaIv, 
stem Is to dip It In a 5-percent muriatic acid solution Just Ionl 
enough for the deposit to dissolve. This will remove moat of tho 
common types of deposits. CAUTION: USE EXTREME CARl 
WHEN HANDLING ACID. RINSE PARTS IN WATER BEFORI 
HANDLING. If the deposit Is not removed by acid, then a fine grl 
(400) wet or dry paper can be used with water. If the bulld-up a 
deposits on the valve stem Is a consistent problem, there .n 
stems that ha"e been sleeved with a plastic material called Delrlr 
that have been very successful In eliminating lime deposits tha 
tend to form on the valve stem. These stems are available In ne¥ 
valves and as a replacement part for existing valves. Contact you 
Cla·Val Co. representative for complete details. 



Inspection of PerU 

After a valve has been disassembled, each part should be examin­
ed carefully for signs of wear, corrosion, or .-y other abnormal 

5. Tighten cover nuts firmly using a cross-over pattern until all 

~~~l , 
conditiQfl.~_u,,"Y,JtJS ag~ I~~ ~o !'!.Place the resilient parts 6. Reoinstall the pilot system and tUbing exactly as It was prior to . 
''':-'lhragm and disc) unless they are free of signs of wear. Any removal. 

which appear doubtfuf should be replaced. 

~E: II a new disc isn't avallabfe, the existing disc can be tumed 
over, exposing the unused surface for contact with the seat. 

Reassembly 

1.	 Reassembly is the reverse of the disassembly procedure. If a 
new disc ("') has been installed, It may require a diHerent 
number of spacer washers (. ) to obtain the right amount of 
"grip" on the disc. When the diaphragm assembly has been 
tightened to a point where the diaphragm cannot be twisted, 
the disc should be compressed very slightly by the disc guide. 
Excessive compression shoufd be avoided. Use just enough 
spacer washers to hold It flnnly. 

2.	 Make sure the stem nut Is made up very tight. Failure to do so 
could allow the diaphragm to pull loose and tear when sub­
jected to pressure. 

3.	 Carefully Install the diaphragm assembly by lowering the stem 
through the seat bearing. Take care not to damage the stem or 
bearing. Line up the diaphragm holes with the stud or bolt holes 
on the body. On larger valves with studs, It may be necessary to 
hold the diaphragm assembly up while stretching the dia­
phragm over the studs. 

4.	 Put spring In place and replace cover. Make sure diaphragm is 
lying smooth under the cover. 

• Refer to Figure 8. 

Test Procedure far V...Assembly	 "­

There are a few simple tests which can be made In the field to
 
make sure the valve has been assembled property.
 

1.	 It is possible to check the diaphragm assembly for freedom of 
. movement by inserting a rod into the threaded hole In the top
 

of the valve stem and lifting the diaphragm assembly manually.
 
The rod should be threaded on one end and have a "r' bar
 
handle of some kind on the other end for easy gripping. The
 
diaphragm assembly should move freely without any signs of
 
sticking or grabbing. Due to the weight of the diaphragm
 
assembly this procedure Is not possible on valves larger than
 
10-. 

2.	 On the larger valves, the same determination can be made by 
carefully Introducing a low pressure (less than five psI) Into the 
valve body with the cover vented. The diaphragm assembly 
should 11ft easily without hesitation, and then settles back 
easily when the pressure Is removed. 

3. To check the valve for drip-tight closure, a line should be con­
nected from the Inlet to the cover, and pressure applied.t the 
Inlet of the valve. If properly assembled, the valve should hold 
tight with as low as ten psi at the Inlet. 

4.	 With the line stili connected from the Inlet to the cover, apply 
full working pressure to the Inlet. Check all around the cover 
for any leaks. Re-tlghten cover nuts If necessary to stop leaks
 
past the diaphragm.
 f 

, 

~ ..........................................................................•....................................
 
3/8- HYTROL 

PARTSUST 

ITEM DESCRIPTION 
1 Machine Screw 
2 Cover 
3- Spring 

4 Diaphragm Washer 
5- Diaphragm 
6- Disc Retainer Assembly 
7 Body Plug (~. NPT) 

8 Body 

-RECOMMENDED SPARE PARTS 

FIGURES 
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1/2- & 3/4- HYTROL
 

FIGURE 7 

OPE",,'" NESSlIIE A 
l1111PT / -

A 

.._
• 

1- HYTROL 

PARTSUST 

ITEM DESCRIPTION 
1 Cover SCrew 
2 Nameplate 
3 Nameplate Screw 

10 Cover 
11· Spring 
13 Stem Nut 
141 Diaphragm Washer 
15· Diaphragm 
16· Disc Retainer Assembly 

19 Disc Guide 
22 Seat 
24 Body PI'!g:.- _ 

25 Body 
26· O-Ring Seat 

·RECOMMENDEDSPARE PARTS 

PARTSUST
 

ITEM DESCRIPTION 
1 Cover Screw 
2 Cover 
3· Spring 
41 Stem Nut 
5 Diaphragm Washer 
6· Diaphragm 
7· Disc Retainer Assembly 
8 Disc Guide &Stem 
9 Body 

10 seat (Stain"" Steel Valves have Integral seat 
11 Nameplate 
12 Body Plug Hex Head 
13· O-Ring, seat (not used with integral seats) 

·RECOMMENDED SPARE PARTS 

. 



1-1/4- thru 18- HYTROL 

rF~ 
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FIGURES 

,

PARTSUST
 

ITEM DESCRIPTION 
1 Center Cover Plug 

2 Cover Plug 

3 Stud Nut 

4 Stud 

5 Cover Bearing 

6 Cover 
7 Stem Nut 

8 Diaphragm Washer 
9- Diaphragm 

10 
11 

Space Washer 
DIsc Guide 

12 Disc Retainer 
13­ Disc 

14 Stem 
15 Steat 
16 Body 

17 Spring 
18 
19­
21 

Cover Bearing Screw (18- only) 
Cover Bearing Gasket (16- only) 
Pipe cap (18- only) 

22 seat Screw (8--16- only) . 

23 ­ O-RIng. Seat 
24 Bolt. Cover Wand smalle" 
25 Plug, Body 
26 Nameplate 
27 SCrew, Dme 

-RECOMMENDED SPARE PARTS 

NO. 100 llYn... VIlIIITlIIIS 
CATALOG 

JIll. OESClIln'1II 

100 IlOIlNL fUll HTTROL IS SHlIWII ~ 
(fUll UNDER THE SOT) 

REVER$[ fLOW H'TROL 
(fLOW OVER THE SElf) ~ 

IJIIIIT SI'IUIlli (ITDl 17 
IIITH HEI" SPII'Illi 
IIITH H'GH TElilf'£RlTUIIE DI&....1GIl 

(25D- f M1:I_1 

10Q1(R 

ll1llf;. 
lOO1Uf 
lOOlCT 

1&- COVER BEI.,NG DETAil 



-- c 0 CLA-VALCO. PARTS LIST 

STRAINER AND NEEDLE VALVE ASSEMBLY X-42N-2 

i -
2~MAX. 

2~MAX. 

)18 "P' 

SIZE STOCK NUMBER 

68372 

ITEM DESCRIPTION ..ATERIAL PART 
NO. 

1 JamNut--H•• $ll.n 6719841 

2 Bonnet S.S. 67910 

3 M~·,"n.--aD~ S~Rub 011713 

4 Stem S.S. 67907 

5 M~' '"na-5tem 5," Rub 011708 

6 Plq-Plpo1/4 

7 Stral_r P1u• 

• "0" Rinc-f"lu. 

9 Scr..n ......1 11373 

10 Body Rd .... 67905 

11 PIuc-PIpo 1/. .ra•• 67660-01 

12 P1uc-PIpo 3/. .rass 67660.03 

• All nameplate data • Description 
.lIem Number 



c 0 CLA-VALCO. INSTALLATION / OPERATION/ MAINTENANCE 

PRESSURE RELIEF CONTROL Mode' CRL 

DESCR IrnON 

Model CRL Pressure Relief Control is i direct-icting, 
spring-loided, diiphrigll type reI ief vilve. It lliy be used 
is i self-contiined vilve or u i pilot control for i Ch­
Yil Hytrol nlve. It opens ind closes within very close 
pressure limits. 

INSTALLATION 

The pressure Relief Control .iY be instilled in iny posi­
tion. The control body (7) hu one inlet ind one outlet 
port with i side pipe plug (24) it uch port. Th'!se plugs 
ire used for control plUlllbing or giuge ipplicitions. The 
inlet in the power unit body (6) is the sensing line port.
A flow irrow is Mirked on the body cisting. 

OPERATION 

The pressure ReI ief Control is nOnDilly held closed by the 
force of the COMPression spring ibove the diiphrigm: control 
pressure is ipplied under the dllphrlgm. 

When the cantrall ing pressure exceeds the spring sett ing. 
The disc is lifted off Its selt, penlitting flow through the 
control. 
When cantrall ing pressure drops below spring setting, the 
spring returns the control to its nOnsilly closed position. 

ADJlISTMENT 

The pressure ReI ief Control tin be Idjusted to provide i 
relief setting It Iny point within the rlnge stlmped on the 
ditl phte. 

Pressure idjustMent is Mlde by turning the Idjust-ent screw 
(9) to vlry the spring pressure on the dilphngtll. Turning 
the acjjustllent screw clockwise increues the pressure re­
quired to open the vilve. Counterclockwise decreiSes the 
pressure required to open the vllve. 

When pressure idjustments ire cOlllplete the jill nut (10) 
should be tightened ind the protective ClP (1) repllced. If 
there is I proble of tilllPering, lock wire holes hive been 
provided in ClP Ind caver. Wire the ClP to cover ind secure 
with Iud seil. 

DISASSEt.lB L \" 

The Pressure Relief Control does not need to be removed frOli 
the line for disissembly. Mike sure thlt pressure shut down 
is accompinied prior to disiSselllbly. If the Pressure ReI ief 
Control is rellOved fram the line for disusellbly be sure to 
use i soft jiwed vise to hold body during work. 

Refer to Pirts List Driwing for ite- nunbers. 

I.	 Remove Clp (1). 1GOsen jl. nut (10) Ind turn Idjust ing
screw counterclockwise until spring tension is relieved. 

2.	 Rellove the eight screws (4) holding the cover (3) Ind 
powerunlt body (6). Hold the cover Ind powerunlt
together Ind plice on I suitlble work surflce. See NOTE 
under REASSEMBLY. 

3.	 Retnove the cover (3) frOll powerunit body (6). The 
spring (12) Ind twa spring guides (11). 

4.	 R~ove nut (13) frGl stem (19) Ind slide off the belle­
ville WiSher (14), the upper dhphragll wUher (15) and 
the dllphrlgtll (16). 

S.	 Pull the stetll (19) with the disc retilner iSsembly (21) 
through the bottom of poweruni t. The lower dhphrigll 
Wisher (17) will slide off of stell top. 

6.	 Re-ove jam nut (23) ind disc retliner isslmbly (21) fra­
stell. Use soft jiwed pliers or vise to hold st... The~ po1i shed surhce of stell !IUS t not be scored or 
scntdled. 

7.	 The sut (22) need not be rl!lllOved unless it is dllliged. 
If relllonl is necessary use proper size socket wrench 
and turn counterclockwise. 
Note: Some lIodels hive in Integral selt In the body (7) 

See PL-CRL on reverse side for PART ITEM Reference 

INSPECTION 

Inspect III plrts for d....ge. or evidence of cross­
threiding. Check dhphrigll Ind disc retiiner iSsellbly for 
telrs, Ibrlsion or,other d....ge. Check III .etll plrts for 
d"lIIige, corrosion, or excessive weir. 

RErAIR AND REPLACEMENT 

Minor nicks Ind scntches INy be polished out using fine 
eeery or crocus cloth. Repllce 111 ·0· rings Ind Iny 
dallaged plrts. 

When ordering rephcetllent Pirts. be sure to specify plrts
list iteM nUBber Ind III nl-e pllte dltl. 

REASSEMBLY 

In generll. relsse.bly Is the reverse of dislssembly,
however, the following steps should be observed: 

I.	 LubriClte the ·0· ring (18) with I-good grlde of wlter­
proof grelse. Dow Corning 44 .edl~ grlde or equll. Use 
greise splringly Ind instill ·0· ring In ~rvnit body 
(6) . 

2.	 Instill stell (19) in powerunit body (6). Use I rotlting 
.otion with .inimum pressure to let st_ pus through
·0· ring.	 . 

3,	 Install ·0· ring (5) It top of st. (19). Phce lower 
dlaphrlglll Wisher (17) on the st_ wlth,the serrlted side 
up. Position dilphrigll (16), upper dhphragll WiSher 
(15), with serntions down. Ind belleville WiSher (14)
with conclve side down. 

4.	 Position powerunit body (6) IS shown on plrts list drlw­
ing (top view). 

5.	 Continue russembly is outlined in disiSse.bly steps I 
through 3. 
Note: Itlll (4) will hive I qulntity of 8 for the 0-75 
Ind 20-200psl design Ind I QUlntity of 4 for the 100­
300psl design. Ite- (25) is used on the l00-300psl
design only. Instill it_ (25). before It. (4) for 
preloid of IteM (12) spring. 

SERVICE SUGGESTIONS 

SYMPTOM PROBABLE CAUSE REMEDY 

MectlanicaIllbstrUdiaft. 
corrasian. scaJe 1luiId-up 
on SlIm. 

Loose diaplngm 
assembly. 

Flits 10 dose. 

Fails III doSe with 
spmg~. 



c 0 CLA-VALCO. PARTS LIST 

PRESSURE AELIEF CONTROL 1/2- • 3/4­ Model CAL 
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SHEET 1 OF 2
mol CLA-VAL co ...__.T ....C ... C .......O ......
~I • CVCL 1 2 3 ,. 

\ 

REGULATOR SPRING COLOR CODING CHART 

CATALDO _. 

DATA 
CMtAWING NO. 

1t7117 
t~(' 

DIST. CODE 027 DU.OIl 

"'·"9/7/63 Ne 
COO.·D. q/q/6l JH 
.-D. q/q/6l 
SCALI: 

HWE 

*THESE FIGURES ARE ONLY APPROXIMATE. FINAL ADJUSTHENTS SHOULD BE 
HADE WITH A PRESSURE GAGE. 

WIRE SIZE CATALOG RANGEWIRE *PSI 
(REF. ) 

SPRING COLOR 
NO PSI PER TURN'NO. MATERIAL 

CDB-7 0-7 .75 
.080 STAINLESSBLUEC"92 STEEl 0-7CRL5 .75DIA. 

ItCRD . 10-40 
CHROHE.120 GREENTV5654 ItVANADIUH CRL5DIA. 5-25 

~­ 12.0STAINLESS CDB-] 10-60.162"'" NATURAL324470 STEELDIA.u CRD 20-80 10.5L&J 

:z 12.010-60CRL5i!­ 14.5CDB-7 20-80(,-, HUSIC.162 
) DIA. YELLOW WIRE CRDTV5695 30-110 .13.0 

20-80 14.5CRL5 
0.... ~~c CDB-7 50-150 29.5 a ~ 

~ C1124 CAD HUSIC.207~ CRD 50-150 30~ kr PLATE WIREDIA. 
.. c:z: CRL5 50-150 29.5• a::I~ 

4465-180CDB-7 
MUSIC

@
.2250 REDTV6515u CRDWIRE 90-200DIA. 47

""'.. ...... 
44CRL5 65-1800 •- ~a: 

0 u~ CHROMEu CRD18 14.530-300L&I 0~ CAD PLATE VANADIUM44591.225x.350a: ~ 

Z a::I
 
0
 

~ 
~' Cl CRO 9.015-75uiii 71884 RED CHROME CRL.115x.218 0-]5 8.5""':> ..J 

L&I 0 CRD10AVANADIUM 7.215-75c:z:a: u. 
u.rX 

z 
0 :;; -= 
II' Z•- Cl:> CRD 27.030-3000""' ..Ja: ~ CHROME CRL 20-200 28.0GREEN.188x.225 ]1885< 

t- VANADIUM CRD10A 22.430-300""'LIJ < 
II' ~ U 

~ 8l-""' 
< 

:;) 0 
Q. ''nb ...... II ... __ ", CU·YAL co... _ .................. II ..,............ Ie It _
 ....... ......., ......... ....", eN ...
c:z: S 
:;) ....., _ ....... IIl8C ... _ ............. =._ .. __..... _................ ......, .. Ifi...... 1Io allJ __ Ie __ ..
 .., .--.......
 

lie... ..-tIM. willloolt prior wrt........... ., CU:Y l co. ",. .,....., II IOIMln.II ClGlIfNooIItI.llr .... 1ft ..... ...., III ... _1-.. ., .., .eleria' .. ,..
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oa.wlNG NO. 

47117 
GESION Q 17 If.. ':l 

G"AWN Q IQ If...., 

c""·o. n In Ie. .., 
A~~·D ... 

5CAL£ 

COLOR WIRE CATALOG PSI PSI 
MATERIAL NO. RANGE 

CAD PLATE CHR. VAN. CRL-4A 30-300 10.0 
CRD-22 

CAD PLATE STEEL C'RA-! B 200-450 17.0 
CRL-4A 100-450 

0-35 
302 S5 CRL-4 0-23 .82 

CAD PLATE CHR. VAN . CRL-4 5-85 4. 1 

..iIIIl..,
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~ 

..
..
..
 
Q 

> 
II 

J 
c 
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,J) .
 
) 
ij.
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SHEET 2 OF 2 

PER 

C7549 
J 

C8575 

ED :I o I<ATALOG NO. 

,.. iCLA-VAL CO ...__.T ....C ... CA..'4°....'..
' • CVCL 1 2 3 DATA 

01 ST. CODE 027 ~,. 

REGULATOR SPRING COLOR CODING CHART HWE ..... 
I 

*THESE FIGURES ARE ONLY APPROXIMATE. FINAL ADJUSTMENT 
SHOULD BE HADE WITH A PRESSURE GAGE. 

WIRE SIZE SPRING NO. COLOR WIRE CATALOG RANGE *PSI 
(REF) MATERIAL NO PSI PER TURN 

CRD 1.9-6.5 .61 

. 080 DIA. 82575 ST . STEEL CRD10A 1.9-6.5 .49 

CRD 2-30 3.0 
.116DIA. 81594 ST. STEEL 

CRD10A 2-30 2.4 

.225X.295 82813 CAD PLT CHROME 
VANADIUM CRL 100-300 18.0 

, 

SPRING NO. COLOR WIRE CATALOG RANGE *FEETWIRE SIZE 
(REF.) MATERIAL NO. FEET PER TURN 

.080 DIA. C492 BLUE ST. STEEL CRD2 4.5-15 .82 

. 120 DIA . TV5654 GREEN CHR. VAN. CRD2 10-70 7.00 

. 162 DIA. TV5695 YELLOW .tWS . WIRE CRD2 50-1]0 26.00 

.688 81617 EPOXY A1515160 CDs-4 5-100 1.68COAT 
EPOXY

.875 81618 A1515160 CDS-4 50-225 5.8COAT 

WIRE SPRING NO. TURN 
SIZE 

.312 DIA. ~1C;C;4 

.44 X .219 48211 

. 148 

. 207 
."T.......... I. lilt "...., ., cu.·VAl co...... _ eM ..,.. ... tIlefwf. I' ...,.................. Ie " .... _. DM'-7 ............. ...., .......
 
...." _ .....IIIM IMt .... - ....11 - ...... .,;........... _ ....., .... IOIIIt&d ........ 4IilCl-.l I••'" __ .. _ .... ..., ...-. -. • 
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92667 
DES'O" 

CSC 
CATALOG NO. 

CLA-VA,L co. .....~.......c... c .......O ...... 

~ !.,

CSC SWING CHECK VALVE 
CH 

DE --

f 
8 

NPT 

INLET 
~ c 

A-----­

" 

PIPE SIZE 
H.P.T • A B C 

1/4 2-1/8 1-5/8 1/2 

3/8 2-1/8 1-5/8 1/2 

1/2 2-7/16 1-11/16 5/8 

3/4 2-15/16 1-7/8 3/4 

1 3-3/16 2-3/32 15/16 
~1 
o·01 
I&I!a:; 
Zl 
0' 
~I>, , 
1&1, ,a:! 

II 
C 
,,; 
:i Iz 

! 
, I 1 
~ ! 

I 

,. ~ .. 
~ ''TIllI ,..,.,., " CU-YAL co - " - ~ ...., .. • 

....., _ .....-. lIlet lIoa _ Nt .,.. - I• ..., - lit .., ,.".... ...,... ·• :01 ....................... ".. ---' " CLA·YAL co. TlIia Is - .., Nt lIoa _ '" .., .
a

......... .ell flnisIlM .. CLA·YAL co ..c ..--•• ~ Is .
 
_ 4 _--'_ .. _ .. _ .. , ""., -..... _ QA·YAL CO."· i!" ,!' ....:....-_-------­
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C 6 CLA-VALCO. PARTS LIST . 

SHUTOFF COCKS CK SERIES 

4 

CAT. NO. CI<2 CAT. NO. CI<! CAT. NO. CI<4 

(2 WAY) (3 WAY) (4 WAY) 

z 

1.-_--3
l-_-3 

• 

1ft.._. ..ec:.,PTtON 

1 Nut 
2 Wash., 
3 Plug .. Stop Pin 
5 Body 

• All Mmepl.'. csa.. • O-Crtp'lOn 

• Item Number 



.85°1 

W' - 18 NPT 

- ----­ --------------Fl-oWCONT-ROI;­-I 
co CLA-VALCO. PARTS LIST 

---CV-o/a· . -

ITEM DESCRIPTION QUAN. 

2 NUT, JAM 1 

3 SEAT 1 

4 GASKET 1 

5 DISC 1 

6 SPRING 1 

7 RING, RETAINING 1 

8 STEM 1 

9 O-RING 1 

10 HOUSING 1 

FREE FLOW 

WITH DISC OPEN 
FOR "FREE FLOW" 

I,
 
ADJUSTING STEM
 
(TURN CLOCKWISE TO
 
INCREASE RESTRICTION)
 

FREE FLOW 

MAX. 

~ 111 

2.12 

I 1.84 

L~I 

CLA-VAL CO. CLA-VAL CANADA LTD. CLA-VALSA 
• - . • - .••••.•. " _ • D ..._ ,,_••_. "'__..... 
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Wiring Diagram 

The signal from the position sensing mechanism is converted 
to a two-wire 4 to 20 mA current output. The voltage compli­
ance range is 12.5 to 40 VOC (12.5 is transmitter voltage con­
sumption). The required, but not sUpplied. maximum load 
resistance can be calculated using the following formula: 

Vsupply - 12.5 
RL Max.= 

.020 

Current Output 

+ 

+ 12.5 to 

L---M ~ 40 VDe 

Meter 

Resistive Output (Optional) 
A variable wIlage signal using terminals A.a and C is available with lhe 
resistive outpul option. 

A B C• 

'v,,-,UL..1... Alii\, 

Valve Position Transmitter
 
• Accurately Monitors Valve Position 

• Weather-Sealed and Explosion-Proof 

• Used on 131 Electronic Control Valves 

• Easy Field Adjustments 

• Compact and Rugged Construction 

The CIa-Val Model X117C Valve Position Transmitter is an accu­
rate monitor of valve position. Through an industry standard 4­
20 rnA output, the X117C delivers the IeIIeI of accuracy required 
for computer-guided control valve systems (SCADA type). The 
electronic components are enclosed in a rugged, sealed aJu. 
minum housing. The assembly is mounted externally on the 
cover of the Cia-Val main valve. An extension of the valve stem 
projects outside of the cover at the center boss and is mechan­
ically linked to the electronic components. As the valve stem 
rises and lowers, the X117C provides an output signal in direct 
proportion to the valve's position. 1lle X117C Is available with 
optional switches for additional signal fooctions as Model 
X117CLS. 

Typical Installation 

The X1 17C Valve Position Transmitter can be used to transmit 
valve position to the optional 131Ve-1 .Electronic Valve Controller. 

~ - - -> To Remote Telemelfyl
 
I SCAOA System
 

I'3'~" I 131VC-1
Eledronic
 
Valve Controller
 

4-2OmA Signal loop 

• 

X117C Valve 
PosItion Transml\ler 

t-!i' 
ClA-VAf 
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8',10',12'&14" Sizes Only 

3/4·14 NPT -B­
(Conduit 

NPTConnection) Valve
 
Cover
 

Valve 
Cover Bearing Stem 

16',20" & 24" Sizes Only 

1 1/4- 6- Sizes Only 

Pilot System Dimensions (In Inches) 

VALVE SIZE 1W&1W 2' 2W 4' 6' S' 10' 12' 14" 16" 20'C8llllJ 24'~ 24' 

A (MAX.) 10.19 7.16 7.16 7.34 7.00 6.69 6.91 9.88 9.09 9.16 10.78 10.78 10.78 19.12 

BNPT .25 .50 .50 .50 .75 .75 1.00 1.00 125 1.50 2.00 2.00 2.00 1.00 

Specifications 

5 Valve Sizes Class I, Groups C and 0
 
-1/4" thru 24" Class II, Groups E. F and G
 

• 
,ssure Rating Output 

~,oo psi Max. Current: 4-20 rnA 
Span: Adjustable trom 15" to 900 of angular 

Temperature rotation 
_130 to 185' F Null: 4mA poshian may be set at any angular 

position
Materials 

Cast aluminum housing Optional
 
Steel bracket Resistive Output:
 
Brass adapter 500 ohms :I: 10% in center (tree position)
 
Stainless steel stem
 975 ohms max. at 105'
 
Buna-N- synthetic rubber seals
 rotation dockwise (CW)
 
Other materials available
 25 ohms min. at 1050 rotation CCW 
as extra cost option 2 wans power at 70" C/105° Fat tull scale. 

Switches: 
Electrical 2 SPOT 

Housing, weather sealed and explosion ULlCSA rating
 
proot to NEMA Standards:
 15 amps,120, 240 or 480 VAC
 

1,3, 'I, 7.9. and 13 .5 amp 125 VDC
 
UL Usted: 25 amp 250 VOC
 

Class I, Groups CandO.
 
Class II, Groups E, F and G
 

CSA Certified:
 

When Ordering: 
Please Specify •
1. For New Valves - At time of 

order specify: 

"With X117C Installed". 

2.	 For Retrofitting Existing Valves 
specify: all nameplate data of 
valve to which X117C will be 
installed. 

3.	 Current or resistive output. 

4.	 Add LS to model number tor 

optional limit switches, ie: 

X117CLS. 

5.	 When Vertically Installed. 

,,-,~A-VA[ 

CLA-VAL 
PO Box 1325 Newport Beach CA92659-0325
 

Phone: 949-722-4800· Fax: 949-548-5441
 
CLA·VA.... CI>.NADA. LTD. CU.·VAL S~. 
4687 Christie Drive . Chemin des Mesanges , 
Beamsvifle. Ontario CH-'032 RomaneV 
Canada LOR 184 lausanne. Switzerland 
PhOne: 905-563-'1963 Phone: 41·21-643-15-55 
Fax: 905-563-'1040 Fax: 4'·21-643-15·50 

t-.... 117C (R-8IOO) 
cCOfl'YAI:jHT Cl,A.VAl:PODO P.-...cIIft USJ. __10 . www.cla.val.com 

Represented By: 

• 
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Clearwell No.1 Water Discharge Check 
Valve (V-211) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management' Construction 

• • N .... 



NIBCO	 W'IM'.nibco.com 
A H E AD {) f THE flO W"	 Revision 4/26:02 , Class 125/250 Iron Body Silent Check Valves
 

Flanged • Globe Style • Renewable Seat and Disc • Spring Actuated 

Class 125, 200 PSI/13.8 Bar Non-Shock Cold Working Pressure 
Class 250, 400 PSI/27.6 Bar Non-Shock Cold Working Pressure 
Maximum Temperature to 2000 F/93° C· 

CONFORMS TO MIL-V-18436F
 
FM APPROVED
 

MATERIAL LIST 
PART SPECIFICATION 

1. Body Cast Iron ASTM A 48 Class 35 

2. Seat Bronze ASTM B584 Alloy C836OllIB) 

2a. Seat Buna-N Bonded to Bronze (Wj 

3. Disc Bronze ASTM B584 Alloy C83600 

4. Spring	 Stainless Steel Type 302 ASTM A 313 

5.	 Bushing 6· and smaller ASTM B16 
8· and larger ASTM B584 C83600 

q-910, 125 lb. ~:as:::> 
-960, 250 lb. as 

Flanged 

6. Set Screws	 Stainless Steel Type 304 ASTM A 276 

FLOW 

DlMENSIONS-WEIGHTS-OUANTlTIES 
Dimensions 

Size A F-910 F-960 
lao IIIIIL Ia. IIIIIL IJJs. Kg. 1JJs. Kg. 
2'h 65 5.50 140 24 11 24 11 

6 150 9.75 248 71 32 103 47 

8 2011 12.50 318 123 56 179 81
 

10 250 13.50 343 183 83 253 115 F-910-B or F·960-B
 

12 300 14.25 362 306 139 401 182
 Fig x Fig Fig xFig 

14 350 15.75 400 410 1116 511 232
 

16 400 17.63 448 501 227 697 316
 

18 450 18.75 476 725 329 960 435
 

20 500 20.63 524 890 404 1180 535 FLOW
 

24 600 24.00 610 1220 553
 

30 750 29.25 743 2000 907
 

36 900 45.00 1143 4425 20117 x
 
• Not ...i..........i.....
 

NOTE: F-tto ...... 10 125111. f1M.. iii_a... 
F-1lilI ••H III 2511 f1M•• d"ai-. 

A Weier Slyle Beallft, V ee. H _led .. IIIe dowlI __ .ide 

01 ... F-tlO Zlh"-lr .iDI. widlolrt _ 01 ....ee.... edapt.... 

31& $aliII.... 5tH' Tn. _1I.1e - e-SlIIt Facto,.,.
 

USE THIS VAIYE ONLY WITH RAJ FACE RANGE AND RIll FACE GASIlET.
 

WARNING: 1. Se.tHd 01 nlve _ •• AlIted 10 .....Hrd lI.t 
lac.._, Be.... fl IMIt .ee.,....I•. 

Z. TN III •• _d a _ ••1....
 
1 VeI_ to reciproceti ir
 

F-91G-W or F-960-Wc...-. 
4.....115 pipe .i_,. minim.1ft dow _ from Fig xFig Fig xFig
 

,emp dilC""" .r .'.owa III .woid flow t.lIC•.

Flow ilI ~ H ....ired ito __c..... 

NOTE: On ..... disc , ale•••1...... ill-lito• 
..ri.. laHed. swieg dlli.. witlllewer .ed w.i", or ...... • For det.il.d op...ti.. Press.........r to Pr...... T•..,...torl Cllert OR .... 101.
_.,ri.g. 

II NI8CO INC. WORlD HfAOOUARlfRS • 1516 MIOOI.fBURY ST. • ElXHART. IN 46516-4140 • USA • PIt 1.800.234.0221 
lfCH SERVICES PH: 1.888446.4226 • FAlt 1.800.234.0557 • INTERNATIONAl. OFACE PH: +1.51(.295.3221 • FAX: +1.514.295.3455 

www.nibco.com 
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Clearwell Water Level Sensors 
(LE/LIT-211, LE/LIT-221) 
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ENVIRONMENTAl SERVICES, INC. 
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GENERAL INFORMATION 

IMPORTANT 

First and foremost it is essential that this manual be read and understood before 
installation and start up of the HydroRanger. 

-Applications- provides a general description of the common applications found in 
industry and Dlustrates them with examples. It is suggested that you refer to the 
sub-section which most suits your application. The prograrrvning of the HydroRanger 
can be optimized by refening to Parameter Desaiption or Appendices \ Alphabetical 
Parameter Listing. 

THE HYDRORANGER 

The HydroRanger is a multi-purpose Uquid level monitoring system consisting 
of a HydroRanger in a GSA type 4 enclosure, a programmer and an 
ultrasonic transducer. 

The HydroRanger emits an ultrasonic pulse via the transducer. The echo is reflected 
from the material and received by the transducer. The echo is processed by the 
HydroRanger and the time at which the ultrasonic pulse hits the level or target is 
extracted and compared to the time at which it was sent. The time differential is then 
converted into distance, material level, volume, flow or differential level as a basis for 
display, relay control, analog output and totaUing. 

As well as simple level measurement, the HydroRanger was designed to handle 
specific applications such as: pumped volume totalUng. differential level and open 
channel flow measurement. 

• 
PL-444 1-1 
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SPECIFICATIONS 

HYDRORANGER 

Power: 

Fuse: 

Range: 

Accuracy: 

Resolution: 

Memory: 

Display: 

Operating Temperature: 

Outputs: transducer drive: 

analog: 

relays: 

• 100111512001230 V ±15%. stab seleclive
 
.50160 Hz, 15 VA
 
• optional:	 • 12 V de model. 10 to 18 V de
 

.24 V de model. 18 to 36 V de
 

• 1/4 amp MOL SIo-BIo or equivalent 

.0.3 to 15 m (1 to 50 tt) 

• 0.25% of range or 6 mm (0.24;. whichever is greater 

• 0.1 % of range or 2 mm (O.OSR), whichever is greater 

• EEPROM (non-volatile) no back~p battery required 

• Uquid Crystal Display of 4 digits. 18mm (0.7j high 

• - 20 to 6O"C (- 5 to 140 "F) 

•	 41 KHz, 400 V peak pulses of 1 msec 
max duration at a max 
repetition rate of 300 msec 

.0-20or4-20mA 

• max loading:	 » 350 ohms. return to ground 
• 750 ohms. return to -12 V 

• resolution: 0.1% of range 

• optional rnA isolator 

• 5 multipurpose relays (for alarms, pump control•.•.) 

• 1 Form "CW SPOT contact per relay, rated 5 A at 
220 V ae non-inductive 

• adjustable deadband 

All relays are certified for use In equipment where the short
 
circuit capacity of the circuits In which they are connected Is
 

limited by fuses haVing ratings not exceeding the rating of the relays.
 

Enclosure 

Weight 

Pl.-444 

• CSA endosure type 4 (simUar to NEMA 4) 
•	 160 nun Wx 250 mmH x82 mm 0 

(6.3" W x 9.5"1-1 x3.2"0) 

• poIycarbonate 

• 1.8 kg (41b) 

2-1 



PROGRAMMER 

Enclosure: 

Operating Temperature: 

Power: 

TRANSDUCER 

» general purpose 
»67 nun Wx 100 mm Hx 25mm 0 

(2.6" W x 4- H x 1- D) 
» ASS plastic 

»- 20 to 50 -C (- 5 to 122"F) 

» 9 V battery (style - ANSIINEDA 1604) 

Refer to associated Transducer manual. 

TEMPERATURE SENSOR 

Refer to associated Temperature Sensor manual. 

CURRENT OUTPUT ISOLATOR (Optional, refer to PL-293) 

Model:
 

Input
 

Output: 

Isolation:
 

Common Mode Rejection
 

CABLING 

Optional: 

Temperature Sensor: 

Pl-444 

» L1s-1 loop isolator 

» 4 - 20 rnA de (from HyclroRanger) 

» 4 - 20 rnA de into 600 ohm max 

» 300 V ae continuous 

» 100 dB at 60Hz 

» RG-62MJ coax 

» max distance to electronics: 365 m (1200 ft) 

» must be Nn in grounded metal conduit 

» Belden 8760. 2 wire shielded 

» max distance to electronics: 365 m (1200 It) 

» can be Nn with transducer cable 

• 
2-2 
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INSTALLATION 

HYDRORANGER 

The HydroRanger should be mounted in an area that is within the unit's ambient 
temperature range, and is suitable for CSA type 4 enclosures and poIycarbonate 
material. The front cover should be accessible for programming and viewing. 

It is advisable to keep the HydroRanger away from high voltage or aJrrent runs, 
contactors and SCR control drives. 

Do not mount the HydroRanger In direct sunlight 
without the use of a sun shield. 

OUTLINE AND MOUNTING 

160nm==J1 1;= 91nm~(3.8")(6.31 lei ~ 

~1~~.:;n. (6~) ~~_~_I I 

228nm 
(9") 

0000..... -_ .. 
0000 

.... - ---
00E1G-, _. -.-. 
EJEI@8- - -
mrn~B 

.-.. 
240nm 

0$ $ n ~: .----.. 
(9.51 

JII'llI"II1II1 

'1'= ,::====:::--== p 

enclosure • polycaltIon818=~'l
mounting holes cusIianB" maunIIng 

(--.eel under lei saew 
•.3 nm (0.17") dia. 

.plBces 

Milltronics reconvnends using a punch for making holes in enclosure. 

Pl-444 3-1 



CIRCUIT BOARD LAYOUr 

optional isolator daughter board 

•
 

motherboard 

18 II> 36 V de operation 
24 V de model 

PL-444 3-2 
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INTERCONNECTION 

All wiring must be done In conjunction with approved conduit,
 
boxes and fittings and to procedures In accordance
 

with all governing regulations.
 

Note : - - - - indicates aJstomer wiring in all diagrams. 

INSTALLING THE TRANSDUCER 

a.fllcWlring 

RELAYSr~-' 
B W S 
l H H 
K T L 

~71J .... , 
L.J	 . If1ieId 

II 

•• 
Dlfferentilll Level- s-Jc Wiring 

r~-' I_~ RElAYS RELAY" 
B W S 
L H H H H 
K T L o L 

T 0 

InInsducer

'1 
refer to transducer manual 
for wiring details 

PL-444	 3-3 
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SELECTING TEMPERATURE SOURCE 

Integral Sensor (transducer) T5-3 or Program 

baMt-S' 
bo8nlll" 

• CURRENT OUTPUT 

mA Output· GROUNDED 
(-*lIIJonaI'" bak IIIfIrlng) 

Nofe: 1B1-2 is Dem8Iy 

CDtIf>8dIId "'-at 
grnund 1B1-28. 

to QJstomer's equipmenl 
maximum loading 350 0 

mA Output. FLOA nNG 
(addiIionB/ '" bIBle "*ing) 

rnA output wiring into floating input ONLY. 
750 0 max. 00 Not Groundl 

PL-444 3-4 



CURRENT OUTPUT ISOlATOR 

If the isolator has not been factory installed. mount it on the upper left hand comer of 
the motherboard using the two long machine saews provided. The input terminals of 
the isolator are then connected to the rnoIherboard output terminals,TB-1, using 
twisted pair maximum 16 gauge wire. 

Proper shielding and grounding are required in order to minimize noise levels that 
could otherwise affed weak receiver signals by introducing false echoes. 

The isolator enclosure is grounded by the mounting bolts to the motherboard. ThIs 
can be checked with an otvnmeter if a poor connection is suspected. 

The Isolator output wiring must be a shielded twisted pair. The shield must be 
Intact up to the Isolator and the shield grounded at the Isolator mounting ac:rew 

only. Do not ground shield at any other point as this will void Isolation. 

mA Output - OptionallsQlatJon 
(additionaIlD basic wiring) 

Customer Wired 

• 
RaJte aUpul wiring 

cable in separ8Ie 

c:oncl<jt, enIemg 

enclalIure 8S.-8S 

possible ID iIdaIor. 

~-.gas short 

as~Donot 

roulB cable along 

terminal board. 

PL-444 

,;0:1---­
I -~---
I :!:~~, 
I ~II: 
L_~I: 

I I
 
oplianaI I I
 

Lis-' I I
 

~ stWeId InI8cI up ID oulpullllrminBls. 
Groond slWId 81 saew ONlY! 

TBIP-,r I s 
B W H 
L H L 
K T 0 

iscIItDr I I L. - ...J J TBlI I ...J 

I I 

isdaled 4 • 20 mA oulpUI wimg no 6000 max 

Factory ~red 

isolated 4 • 20 mA 0Ulpul wimg no 600 0 max 
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SYNCHRONIZATION 

In applications where more than one HydroRanger. up to a maximum of 8, are going 
to be used or where their transducers will be sharing a common conduit, 
synchronization is required. When synchronized. no HydroRanger(s) will transmit 
within 180 msec of the prior one(s). 

To synchronize HydroRanger's. interconnect the SYNC terminals TB1-4 of all 
motherboards and ensure that there is a common hydro ground interoonnecting 
all units. 

To synchronize HydroRanger's and MulliRangers, interconnect the SYNC terminal 
TB1-4 of the HydroRanger to the SYNC terminal TB1-9 of the MulliRanger. 

To synchronize more than 8 HydroRangers or HydroRangers with othet" Milltronics 
ultrasonic level detection models (e.g. MicroRanger. AirRanger. etc...) consult 
Milltronics or your distributor. 

Synchronization of2 to 8 HydroRanger's 
(acklitional to basic wiring} 

TBI TBI 
'Tali"
 

rnA r InA
/Ii r NOi.1T?iJT I 
Ci..!T"F""",iT

8 ¥V ­I I :.. 2

• 
10 next HydroRanger 

HydroRanger #1 HydroRanger #2 

SynchronlzlltJon of2 to 8 MultJRlIIIIger I HydroRanger's 
(lIddltlonal tD Nsk wiring) 

TBI TBI 

r "TEMP., flELAY 1 
, S 

E! H 
L 
D 

MulitRanger Plus MulliRanger 

All units to be synchronized must be 
interconnected by a common hydro ground. 

PL-444 3-6 



POWER CONNECTIONS 

ac Volage Selection 

The HydroRanger accepts 100, 115, 
200 or 230 V ae per jumper 'J9' (board B) 
selection or 10 to 36 V de. 

scPowet' 12VdcModei 24 V de Model 

select voltage via J9 1010 18Vdc 18lD36Vdc 
on boardB 

PL-444 3-7 



PROGRAMMER 

In order to program !he HydroRanger, a programmer ( which has a magnetic back 
plate) must be placed into the front cover recess on the HydroRanger. Be sure to 
keep it away from objects such as floppy disks that are susceptible to damage from 
magnetic fields. 

• 
A programmer need not be ordered with each unit. 

Check your order If you think that the programmer Is missing. 

• 
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START UP 

GENERAL 

The HydroRanger has two modes of operation: Run and Program (Cal). When the 
unit is powered up. after instaUaoon procedures have been oompleted, it is factory set 
10 start up in the run mode, 10 deted the distance from the transducer face to the 
target in meters. This is the normal mode of operation. which can be programmed to 
display level. volume, totals or flow readings and yield corresponding mA output and 
relay closures for aJanns, pump controls. etc. 

The program mode is selected by pressing the Run/Cal key. This mode will enable 
the user to program the HydroRanger to suit his preference and to the particular 
application to which the HydroRanger is being applied. 

The first step when programming Is to reset all parameters to their 
factory setting by using the master reset P-99 

After having entered all required parameters. the HydroRanger can be made to 
simulate its operation within the particular application giving display, relay operation 
and analog output. Refer to parameters P-76 through P-78. 

• 
When programming has been oompleted. the HydroRanger can be put into normal 
operation by pressing the Run/Gal key. 

PL-444 4-1 



PROGRAMMER KEYPAD
 

All entries are made via the programmer keypad.
 

Run Mode 

Press the associated key to view. 

, > 

..... , .,,,-?,~; >~ 

HTOT 

LTOT 

• 

HEAD 

FLOW 

mA 

TEMP 

RATE 

CONF 

HRS1 

HRS2 

HRS3 

HRS4 

HRS5 

READ 

RUN 
CAL 

D1ST 

PL-444 4-2 

- high total; P-2 =4 or 5 (P-55) 
- PT 1; press to view level at OLD 

transducer #1 P-2 =3 

-low total; P-2 =4 or 5 (P-54) 
- PT 2: press to view level at OLD 

transducer #2, P-2 =3 

head reading, P-2 =5 

flow rate, P-2 =5 

mAoutput 

temperature (P-65) 

rate of level change (P-70) 

echo confidence (P-80) 

pump 1 service hours (P-24) 

pump 2 service hours (P-25) 

pump 3 service hours (P-26) 

pump 4 service hours (P-27) 

pump 5 service hours (P-28) 

reading (P-76) 

initiates access into 
program mode 

press to view distance (P-78) 



Program Mode 

OJ to 0 numeric entry 

01 
8J 
(3 

(!] 

~ 

8 
IiJ 

r!J 

@1 

8 

Pl-444 4-3 

decimal point entry 

negative entry 

dear cflsplay 

completes access 
into program mode 

enter run mode 

press to make 
a measurement 

inaements display to 
show the next parameter 

decrements display to 
show the preceeding parameter 

alternates display to show either 
the parameter number or 
parameter value 

enters display as contents of 
selected parameter 



LEGEND
 

Press the associated key on programmer: ~
 

Display shown on HydroRanger: fBD'U:?"
 

Display appears tor a short time:
 

Programmer key: 8 

PARAMETER ENTRY 

Initial start up 

All entries are made via the programmer keypad. All programmers are
 
interchangeable, thus any programmer can be used in conjunction with any
 
HydroRanger.
 

::~~ =.t[:::Pirc:~:e~~:::" ~n~:ncereading~~;:~~er
e.g. I::GS'~1 will appear. This is a space or distance reading of up to
 
approximately 12 m.
 

It IffllitiJ ~ is alternately displayed, an open or short ciraJited transducer
 
connection is being indicated.
 

It ft<:JiEi,l is displayed rather than a continuous numeric reading the actual rnaterial 
distance may be beyond 12 m. Proceed with the programming and If (jjif] 
persists, consult Troubleshooting guide. 

To enter Program mode 

~ 
~ 

~ 
The user may now program the HydroRanger starting at parameter P-1. 

To direct access a parameter:
 

The display should have a ' P- •and the number of the aJrrently selected parameter.
 

Current parameter selection 

e.g. select 
Select desired parameter. parameter P-20 
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To set a parameter. 

access desired parameter e.g. P-20 

display parameter value e.g. 0 

select new option e.g. 5 

new value is entered and displayed e.g. 5 

To reset a parameter to its factory value: 

[p-dm e.g. reset P-20 

display parameter value C3J 

display will go blank 

r---"""'iil factory setting of parameter is entered 

• 
.. n'----J:!.J 

and displayed 

After a minute and a half, the content (f1splay will revert to the parameter number if 
the keypad is not used further. Press ~ again if it is desired to return to a display 
of the content l::JI 

To access the next parameter. 

~number 
displayed 

IP;'-2:0) 

IP"2:1 

parame.... content 
displayed 

[,"itiWfiI e.g. value of P-20 

J.P···· .. ~·:f,,: .._~_,.i 

'"".:-1-6;:.1 

scroll ahead to P-21 

value of P-21 

To access the previous parameter. 

~ 

Jp.~;l?3f 

I;.· :·-31 

e.g. value of P-21 

scroll back to P-20 

value of P-20 
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COMMON DISPLAY MESSAGES 

trn~1J 1'41,(,,',), cable loss of echot....n:ul. "'U,1: 

have entered 
program mode 

dear all parameters 
- return factory setting 

overflow 

loss of echo~f' 
~ 

percent 

parameter number 

have entered 
run mode 

no value 

invalid request 

PL444 4-6 

,. messages CAbL and LOE wiH alternately 
flash, incfating open or short circuited 
transducer connection 

,. appears after pressing
 
-RUNICAL- key
 

,. P-99 

,. reading is larger than display capabilities 

,. displayed in run mode to indicate
 
loss of echo
 

,. appears when programming units of 
measurement in percent 

,. indicates which parameter is 
being displayed 

,. appears after pressing 
-RUNICAL- key 

,. contents of parameter empty or 
no reading display 

,. application does not yield requested 
reading option or spare parameter 

• 



FUNCTIONAL 

TRANSCEIVER 

The HydroRanger transceiver will transmit via the transducer. a set of long and/or 
short pulses per measurement The number and duration of the pulses is dependent 
upon P-88. 

A short pulse has a maximum measurement range of 2 m (6.6 ft) from the transducer 
face. 

A long pulse has a measurement range of 2 m (6.6 ft) from the transducer face out to 
its maximum setting (P-3. empty distance to transducer plus P-87. range extension). 

DAMPING AND PROCESS RATE 

The HydroRanger provides damping to oontrol the maximum rate of change of the 
displayed material level. volume or flow rate and of the rnA output signal. As most 
relay functions respond to the dampened level reading, they indirectly fan under the 
oontrol of the damping function. Damping may be set within the range of 0.001 to 
9999 in units selected per minute (eg. if P-1 =3 and P-68 =15. then the fill damping 
rate is 15 flImin). P-68 is set to provide damping specifically for filling conditions while 
P-69 is set to provide damping specificaUy for emptying oonditions. 

The required damping may be estimated by filling and emptying the vessel at its 
normal rate. The rate of material level change can be viewed via the process rate 
display parameter. P-70 or by pressing 7' while in the run mode. The value of P-68 
and P-69 should be equal to or greater than the rates of level change encountered in 
P-70. The process rate averaging parameter P-71 selects the method of averaging 
used to determine the process rate display, however it has no bearing on the 
damping function. 

Damping is often used to slow down the rate of response of the display especiaUy 
where Dquid surfaces are in agitation or material falls into the sound path during filling. 

When in the program mode. the damping is automatically overridden to give fast 
response when "MEAS" is pressed. In the run mode. the response can be further 
increased by turning the fuzz filter (P-72) and agitator discriminator (P-73) off 
- ONLY if they are not required. 

If the transducer aiming is being adjusted while in the run mode. it is suggested that 
damping be at its factory setting of 10 to start The damping can later be changed to 
suit prevailing conditions. 

Upon a loss of echo condition and after the fatl-safe timer (P-75) expires. the display 
will go to fail-safe high at the fill damping rate if P-74 = 1 or to fail-safe low at the 
empty damping rate If P-74 = 2. 
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TEMPERATURE COMPENSAnON 

In order to provide compensation for unifonn temperature variances of the sound 
medium, temperature compensation is provided. Temperature compensation consists 
of on board ciraJitry in the HydroRanger and the integal (transducer) temperature 
sensor. The integral temperature sensor uses the transducer's wiring and input 
terminals (TB1 ·8/9) to interface with the on board ciraJitry. 

Note: board'S' jumper 'J2' must be set 10 TRANS'. 

Optionally, the altemate TS-3 Temperature Sensor can be used 10 provide a
 
temperature input, rather than by using the integral temperature sensor.
 

In order 10 do this:
 

» set board 'B' jumper 'J2' to TSlP65'
 

» optional TS-3 Temperature Sensor must be connected to TB1 - 5J6I7
 

If the temperature of the sound medium is 10 remain constant, compensation may be 
programmed into the HydroRanger instead of using the remote sensor input by one of 
the following methods: 

1.	 »set board '8' jumper 'J2' to TS/P65' 

» insure that the temperature sensor input TB1 - 5/6 is left open/unconnected 

» select P-65 

» enter temperature in "C 

2	 » set board 'S' jumper 'J2' to 'TSlP65' 

»insure that the temperature sensor input TB1 - 5/6 is left open/unconnected 

- select P-61 

- perfonn an empty calibration 

The following temperature functions (in "C) can be viewed: 

P-65 air temperature » present temperature at sensor 

or 

» programmed temperature, if sensor not used 

P-66 max. air temperature » highest temperature encountered during operation 

P-67 min. air temperture »Iowest temperature encountered during operation 

SOUND VELOCITY 

The HydroRanger can be calibrated for transducer operation in homogeneous 
vapours with sound velocities other than that of air. 

The basis is to physically measure the level (measuring tape or sight glass) and enter 
this value via P-61. The HydroRanger then calculates the sound velocity by 
comparing the entered physical measurement to its own ultrasonic measurement 
(empty calibration, P-61). 
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P-63, velocity at 20 "C can be used to enter the known velocity at 20 "C of sound in a 
partia.llar gas or vapour to view the resultant velocity of a sound velocity 
compensation, normalized to 20 "C. 

P-64, velocity at P-65, can be used to enter the known velocity of sound in a partia.Jlar 
gas or vapour, or to view the resultant velocity of a sound velocity compensation, at 
the temperature of P-65. 

Refer to Appendices/Sound Velocities, for typical sound velocities in various gases 
and vapours. 

BLANKING 

Near blanking (P-5) is used to ignore the zone in front of the transducer where ringing 
or other false echo is at a level with the processing of the true echo. 

true echo 
(level) faJseecho 

typical receiver signal 

end of 0 
transmit P-5 IeYeI far end 

~ near blanking ~ blanking

--/ .--/---­
" I I 'IIr 1"_P<Yd__..':-'~I- - _1 _- -­

P-3 range extension (P-81) 
_ as%P-3 

range 

typical processed signal 

Ringing is the inherent nature of the transducer mass to continue vibrating after the 
transmit pulse has ceased. The amount of ringing varies with the type of transducer 
used and decays to acceptable levels in the order of milliseconds. Excessive cold and 
overtightening of the transducer mounting wiD ina'ease the ring time such that it may 
appear as an echo during the receive cycle. This is usually indicated by an incorrect 
high level reading. This condition may be verified with the use of an oscilloscope and 
may be overcome by ina-easing the near blanking (refer to Troubleshooting). 

Far end blanking is a design function that ignores the zone below the zero or empty 
level where false echoes may appear at levels that Interfere with the processing of 
true echo. 

In applications where the zero level is above the bottom of the vessel and it is desired 
to monitor the zone below the normaJ zero, range extension (P-87) may be used to 
extend the range into the far end blanking. Range extension is entered as a percent of 
P-3. As range extension reduces the protection afforded by the far end blanking, It 
should be used judiciously. Avoid excessive range extension as this may reduce the 
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measurement's refiability and accuracy. If it is found that false echoes are appearing 
ahead ofthe blanking zone, P-87 should be reduced accordingly. 

Blanking is automatically corrected for sound velocity change where temperature 
and velocity compensation is used, keeping the blanking at the distance at which it 
was entered. 

AGITATOR DISCRIMINAnON 

In applications where there is an agitator operating in the vessel, the blades may 
interfere with level readings when the material level is lower than the blades. In such a 
case, the agitator discriminator (P-73) can be turned on (factory setting). 

With the agitator tumed on, the reading win not change unless the echo is closer for at 
least 5 consecutive measuremenls nor will it change unless the echo is farther for at 
least 2 consecutive measuremenls. 

This feature allows the HydroRanger to remain locked on the true echo, even if there 
are occasional false echoes due to the agitator blades, electrical noise or aosstalk 
from other ultrasonic units. 

Agitator disaimination, however. slows down the HydroRanger's speed of response. 
Therefore, if fast response is requillld, especiaUy when aiming the transducer while in 
the run mode, and there is no agitator involved, the disaiminator should be turned off. 

Agitator discrimination will not work if the blades 8I'e 

stationary and In the transducer's beam path. 

RELAYS 

General 

Five onboard multi-purpose relays are provided on the HydroRanger. Each relay may 
be independenUy assigned to one function and has a corresponding status LED, 
visible through the front cover. 

The relay functions fan under three modes of operation : 

» alann: alarm ON =LED ON =relay coil de-energized 

» pump: pump ON =LED ON =relay coil energized 

» miscellaneous: contact closed =LED ON =relay coil energized 

Complete programming of each relay requires two steps. Refer to the Relay 
Programming Chart Relays. 

1 - select a relay function 

2 • enter relay ON/OFF setpoints for function options 1-6 and 8-10. 

OR 

- set control parameters for function options 7,11,12.13 and 14. 
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Function 

Alann 

level: - in high alann, the function goes on when the level rises 
to the ON selpoint and goes off when the level lowers to 
the OFF selpoinl In low alann, the function goes on 
when the level lowers to the ON setpoint and goes off 
when the level rises to the OFF setpoinl 

in bounds: - the relay will be in alarm if the level is inside the zone 
between the setpoints. 

out of bounds: - the relay will be in alarm if the level is outside the 
zone between the setpoints. 

differential: - the high alann function goes on when differential 
level increases to the ON selpoint and goes off when the 
differential level decreases to OFF setpoinl The low alann 
function goes on when the differential level deaeases 
to the ON setpoint and goes off when the differential level 
increases to the OFF setpoinl 

rate of change: - in fdling alann, the function goes on when the rate of fining 
ina-eases to the ON setpoint and goes offwhen the rate of filing 
drops to the OFF setpoinl In emptying alann. the function goes 
on when the rate of emptying inaeases to the ON setpoint and 
goes OFF when the rate of emptying drops to the OFF selpoinl 
For emptying alann, the setpoints must be entered as 
negative values. 

temperature: - in high alann, the function goes on when the temperature rises to 
the ON selpoint and goes off when the temperature lowers to the 
OFF selpoint. In low alarm. the function goes on when the 
temperature lowers to the ON setpoint and goes off when the 
temperature rises to the OFF setpoinl 

loss of echo : - the function goes on when the fail-safe timer expires. The function 
goes OFF when a valid echo is received (fail-safe timer is reset). 
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Pump 

level : •	 in pump down. the function goes on when the level rises 
to the ON setpoint and goes olf when the level lowers to the 
OFF setpoinl In pump up, the function goes on when 
the level lowers to the ON setpoint and goes off when the 
level rises to the OFF setpoinl 

sequential: - refer to Appfications\Pump Control. Select function option B. 9 or 10 
and press - to saoII through the loss of echo detauhs. 
For option 9, pressing -- will also saoII through the cumulative, 
ratio or dUlylback-up mode of pump up operation. 

differential: - the pump down function goes on when differential
 
level inaeases to the ON setpoint and goes off when the
 
differential level decreases to OFF setpoint. The pump up
 
function goes on when the differential level deaeases
 
to the ON setpoint and goes off when the differential level
 
increases to the OFF setpoinl
 

LCD display 

loss of echo default --- _ 

En =energized, pump ON after P·75 expires 
dE;; de-energized, pump OFF after P-75 expires 
Ho· hold prior relay status after P·75 expires 

sequential loop. optional to function 9
 
blank =cumulative
 
.=dutylback-up
 
A=ratio
 

function ---------------------' 
8 =level, fixed roster 
9;; level, sequential 
10 =differential 

e.g.	 dE: '9 = dutyJback up sequential pumping 
de-energize under loss of echo 
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Miscellaneous 

totalizer and samplers : - refer to Application Pump Totalizer and OCM . Relays 
are normaUy de-energized, contact closure is 
approximately 200 mSec duration. 

scanner : - this function is specific to relay 5 and the OLD mode of operation. 
The transducer hot is wired to the CXII1lmon tenninal of the relay 
so that when switched, the transceiver may altemately access 
transducer #1 and #2. 

Refer to Applications \ Differential Level Application. 

Setpoint • ON I OFF 

If the ON selpoint is higher than the OFF setpoint, the relay operates as : 

" high alann 
" pump down control 
" high differential alarm 

If the ON setpoint is lower than the OFF setpoint, the relay operates as : 

" lowaJann 
" pump up control 
" low differential alann 

The ON and OFF setpoints can not be the same on an individual relay but may be 
CXII1lmon to other relays. The dead band or hysteresis is the difference between the 
ON and OFF setpoints. For in and out of bounds level alanns, the hysteresis is set 
±2 % of span from either boundary. 

The setpoints for alarm functions 1 - 4 and pump functions 8 - 10 are always entered 
in the P-1 units of measurement selected (but not %). The setpoints are measured 
from the bottom up, referenced to zero or empty except for the differential functions, 
4 and 10. There the setpoints represent the absolute differential between levels, 
regardless of the level with respect to zero. 

Relay status • non run modes 

When the fail-safe timer expires, pump control relays respond as previously 
desaibed. However, alann relays will respond in the following manner. 

FAIL-sAFE MODE RELAY STATUS 

P-74 high alann lowalann 

fail-safe high on off 

faU-safe low off on 

fail-safe hold hold hold 

Upon entering the program mode, all pump control relays will be turned OFF. A1ann 
relays will hold their prior status, but will respond to measurements take when -MEAS­
is pressed. 
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Simulation 

Parameters P-76 through P-78 can be used to simulate relay operation in the program 
mode. Pump relays wiD be held OFF during simulation, however their oorresponding 
LED's wiD respond. Remote totaflZer and flow sampler relay operation do not apply to 
simulation.. Refer to Parameter Desaiption. 

If the relay status can affect plant operation or personnel safety,
 
It Is advisable to override the relay functions or disconnect the relay
 

wiring during calibration or simulation
 

Keep power disconnected at main breaker
 
when HydroRanger cover Is opened.
 

Relay Function Vs Mode of Operation 

It should be noted that some relay functions can not be used in certain modes 
of operation. The following table shows the vaJid functions for the five modes 
of operation. 

Function Mode of Operation 

Marl 

(P2 =1) 

Space 

(P2 =2) 

OLD 

(P2 = 3) 

Pump Vol. 

(P2 = 4) 

OCM 
(P2 =5) 

0 off off off off off 

1 level level level level level 

2 in bounds in bounds off in bounds in bounds 

3 aut of 
bounds 

aut of 
bounds 

off aut of 
bounds 

aut of 
bounds 

4 off off differential 
level 

off off 

5 rate rate off rate rate 

6 temp. temp. temp. temp. temp. 

7 L.O.E. L.O.E. L.O.E. L.O.E. L.O.E. 

8 pump pump pump pump pump 

9 sequential sequential off sequential sequential 

10 off off pump on 
differential 

off off 

11 off off off totalizer totalizer 

12 off off off flow 
sampler 

flow 
sampler 

13 time 
sampler 

time 
sampler 

time 
sampler 

time 
sampler 

time 
sampler 

14 off off scanner off off 
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RELAY PROGRAM CHART 

(.
 

ReilY 1 ReilY 2 ReilY 3 ReilY 4 Rellv 5
Fctn SelpolntlReilY Function Fctn Setpolntl Fctn Setpolntl Fctn Setpolnt. Fctn Setpolntl Unitsp·e ON OFF P·11 ON OFF P·i4 ON OFF P·i7 ON OFF P·20 ON OFF

Alerm : Level 1 P-9 P-10 1 P-12 P·13 1 P-1S P·16 1 P·18 P-19 1 P·20 P-21 P-1
In boundl 2 2 · · 2 · · 2 · · · 2 · · · · Out of boundl 3 · 3 · · 3 · · 3· 3 · ·· · · DlfferenOal 4 · · 4 · · 4 " · 4 · · · 

Rete of Chen"e 15 
4

·· · · 15 · · 15 · · S · 15 · · P-1/min· Tempereture 6 6 · · 6 · · 6· · 6 · · 'C· · LOll of Echo 7 let P·7S 7 sel P-7S 7 set P-7S 7 sel P-7S 7 set P·7S n/a
Pump: LevelEn: 8' P-9 P·10 6· P·12 P·13 8· P·1S P·16 8· P·18 P·19 8· P-21 P-22 P-1 

8· ·dE: 8· 8· " · 8· · · 8· · ·· ·· · 8· · ·Ho: 8· · · 8· · 8· · · 8· · ·· · 9·Sequential [ En: 9· · · 9· · ·· · 9· · · 9· · · · 
CUIl'Ulotlw dE: 9· 9· · · 9· · · 9· · · 9· · ·· · · ,9· · ·Ho: 9· · 9· 9· · 9' · ·· ·· · 

9· 9· · · 9· · · 9· · 9· · ·[En:' · · ·· 
duly I bodtup dE:' 9· · · 9· · · 9· · · 9· · · 9· · · · 

9· · ·Ho:' 9· 9· · 9· · · 9· · ·· · · · 
9· 9· · · 9· · · 9· · ·[En:A · · 9· · · · 

rotIo dE:A 9· · · 9· · · 9· · · 9· · · 9· · · · 
Ho:A 9· 9· 9· · · 9· · · 9· · ·· · · · · 

10· · ·Differential En: 10· · · 10· · · 10· 10· ·· ·· · 
10· · · 10· · ·dE: 10· · · 10· · · 10· · · · 
10· 10·Ho: 10· 10· 10· · ·· ·· · · · ·· · 

Milcelleneoul : 
Totalizer 11 set P·S6 11 sel P·S6 11 sel P-S6 vol.P·43 

Flow Sampler 
11 sel P·S6 11 sel P·S6 

12 set P-!57 & 12 set P·S7 & volume12 set P·S7& 12 sel P-S7 & 12 sel P-S7 & 
P·58P·58 P·58 P·S8 P·S8 

nme Sampler 13 set P-!59 13 set P·!59 hr 
Scanner 

13 sel P·S9 13 sel P-S9 13 sel P·S9 
nla nla nla nla nla nla nlanla nla 14 sel P-2 

... Prell ~ to select LOE default ( En, dE & Ho ) and sequenllal opllon ( cumulallve. dUty I backup or rello ). 



ANALOG OUTPUT 

The HydroRanger can be programmed to provide analog output (P-6) of 0 or 
4 - 20 rnA. proportional or inverse span. 

The 4 and 20 rnA levels can be trimmed slightly via P-97 and P-98 respectively 
to compensate for any offset between the HydroRanger and the 
eustorne(s equipment 

The analog output feature can be turned OFF by setting P-6=O. The output and 
alternate displays(5 &P-92) will immediately drop to 0 rnA after a new measurement 
is processed. The output will remain disabled during simulation (P-76,77. & 78) 
However, the test routine of P- 92 and the trim parameters will remain active. 
If P-60 = O. then the analog output wiD return to its programmed output after a new 
measurement is processed. 

If the analog output must be isolated. the optional L1s-1 rnA isolator must be mounted 
on the motherboard and wired. When using the isolator, the load adjust can be done 
via P-97 and 98 rather than via the load adjust potentiometer. 

The analog output responds in the following manner : 

MODES 

P2 = 1 P2=2 P2=3 P2 =1 P2=4 P2=5 
LEVEL SPACE OLD IvOLUME PUMP OCM 

TOTAL 

A responds material material - differential volume - level -head1 
N to level distance (if P-32 = 1) (if P-34 = 0) (if P-50 = 1) 
A -level on - volume - flaw 
L xda1 (if P-34 ~O) (If P-50 =2) 
0 Clf P-32 = 2) 
G if P-6 = 1 fuD empty maximum full fuU at max. 

0 
U 
T 

or 2, reads 
20 rnA 
when 

differential 
or level 

head 
or flaw 

P ifP-6 =3 empty fuU 0 empty empty atO 
U or 4, reads differential head 

20 rnA or level or flaw 
when 

• 
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APPLICATIONS 

This section highlights the most common applications for which the HydroRanger can 
be applied. Other applications not listed here may be similar to those 6sted or a 
combination thereof. 

When programming, refer to the application which is most similar to yours. A practical 
example has been given to further expand on the progranvning features. As the 
example may not cover all facets of the particular app6cation, the user should become 
familiar with the parameters avaUable. Refer to Parameter Description or Appendices 
\ Alphabetical Parameters Listing. 

For ease of reference and programming. parameters have been organized into 
groups relating to their function or application. 

P-o seQJrily 

P-1 to P-7 general 

P-8 to P-22 relays 

P-23 to P-33 pump control 

P-34 to P-39 volume and display conversion 

P-40 to P-50 OeM 

P-51 to P-59 OCM and pump totalizer
~ -'-' P-60to P-67 custom calibration 

P-68to P-75 filters 

P-76 to P-78 measurement and display 

P-79 to P-88 echo processing and analysis 

P-89to P-98 testing 

P-99 master reset 

The minimum distance from the transducer face to the target Is limited by the 
minimum near blanking value, P-5, of 30 em ( 1 ft). 
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SIMPLE LEVEL
 
APPLICATION PARAMETERS
 

RelaysGeneral 

P·1 units 

P·2 mode 

P·3 emptydlst 

P-4 spin 

P·5 near blank 

P·6 mAout 

P·7 decimal 

P·8 

P·9 

P·10 

P·11 

P·12 

P·13 

P·14 

P·15 

P·18 

P·17 

P·18 

P·19 

P·20 

P·21 

P·22 

P-# 

p-# 

p-# 

1 functIon 

10n 

1 off 

2 function 

20n 

2 off 

3 function 

3 on 

30ft 

4 function 

40n 

40ft 

5 function 

5 on 

501f 

required parameters 

optional parameters 

parameters not required 

Pump Control Vol. & OJsp. 
Conversion 

P·40 

OCM 

primary 

Totalizer 

P·51 OeM sim. 

Custom 

P·60 full P·68 

Filter 

fill damp P·23 aubmers. P·34 tank 

P·24 1 hI'S. P·35 dim. A P·41 time P·52 factor P·61 emply P-69 empty damp 

P-25 2 hrs. P·36 dim. L P·42 Bxpon. P·53 decimal P-62 offaet P·70 rale dlap. 

P·26 3 hrs. P·37 convert P·43 f1l/medim. P·54 low tot. P·63 vel. 20'C P·71 rale avg. 

P·27 4 hrs. P·38 dlap. offsel P·44 spere P·55 high 101. P·64 vel. P·65 P·72 fuzz filter 

P·20 5 hrs. 

P·29 run·on 

P·30 run·on 

P·31 spara 

P·32 OLD mA out 

P·33 lolallng 

P·39 dlap.opl'n P·45 

P·46 

P-47 

P·48 

P·49 

P·50 

max. heed 

max. flnw 

flUlo zero 

cutoff 

decimal 

mAnul 

P·56 remola lor. 

p·57 floW sarnp. 

P'SA flow sarnp. 

P·59 lima sarnp. 

P·65 temp. 

P·66 mAx.lemp 

P·67 min.lemp 

P-73 

P·74 

P-75 

agltalor 

f-a mode 

f-a timer 
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SIMPLE LEVEL APPUCAnON 

The most common application of a Milltronics ultrasonic level measuring system is for 
simple level monitoring, whereby the material level or space measurement is 
displayed. This may or may not include aJanns and rnA output. 

When in the program mode, alann relays hold their contact state. However, they will 
respond to measurements taken when "MEAS" is pressed. 

Simple Level Example 

The application is to obtain a level measurement and corresponding 4-20 rnA output 
of a 30 ft high vessel. The transducer face is level to the top of the vessel, the empty 
level wiY be at 0 ft (bottom) and the fullevel win be at 28 ft from the bottom (span). 
A high alarm is required at 4 ft from the top ( 26 ft from the bottom ) and a low aJann is 
required at 5 ft from the bottom. The maximum emptying rate is 1 ft I min, a rate 
greater than this should set an alann. In the event of a loss of echo, the HydroRanger 
is to go into fail-safe hold after 2 minutes. 

select: 

P-1 enter option "3", units in feet 

advance to: 

P-2 enter option "1", material level 

P-3 enter "30", empty distance to transducer 

P-4 enter "28", span 

P-5 enter ".984", blanking distance. ( use factory setting ) 

P43 enter option 7, 4 - 20 rnA output 

P-7 enter ·2", display max 2 digits after decimal 

p-a enter option "1", relay 1 - alann function 

P-9 enter "26", relay 1 - alann ON ( 30' - 4' =26') 

P-10 enter "25.5", relay 1 - alann OFF deadband =0.5', arbitrary setting 

P-11 enter option "1", relay 2 - alann function 

P-12 enter "5", relay 2 - alann ON 

P-13 enter "5.5", relay 2 - alann OFF 

P-14 enter option"5·, relay 3 - rate of change func:lion 

P-15 enter "-1", relay 3 - alarm ON 9 '-' denotes emptying 

P-16 enter"- 0.9", relay 3 - alann OFF 

P-37 enter "1", convert display ( x1 ) 

P-68 enter "1", maximum fill damping 1 ft I min 

P439 enter "1", maximum empty damping 1 ft I min 

P-74 enter option "3", fail-safe hold 

P-75 enter 7, fail-safe timer - 2 min. 

~ to re-enter run mode
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PUMP CONTROL
 
APPLICATION PARAMETERS
 

General 

P·1 unhl 

P·2 mode 

P·3 empty dill 

P·4 Ipan 

P·5 near blank 

P·6 mAout 

P·7 decimal 

p·e 
P·9 

P·10 

P·11 

P·12 
P·13 
P·14 

P·15 

P·16 

P·17 

P·18 

P·19 

P-20 

P·21 

P·22 

P-# 

p.# 

p-# 

Relays Pump Control 

1 function P·23 8ubmers. 

10n P·24 1 hrs.
 

10"
 P·25 2 hrs.
 
2 function
 P·26 3 hrs.
 

2 on
 P·27 4 hrs.
 

2011
 P·28 5 hrs.
 

3 function
 P·29 run-on
 

30n
 P·30 run-on
 

3011
 P·31 spare
 

4 function
 P·32 OLD rnA out 

40n P·33 totaling
 

4011
 

5 function
 

5 on
 

501f
 

required parameters 

optional parameters 

parameters not required 

Vol. & Dlsp.
 
Conversion
 

P·34 tank 

P·35 r.1i1ll.A 

P·36 c1im.L 

P·37 convert 

P·36 dlsp. otrlel 

P·39 dllp.opt'n 

P·40
 

P·41
 
P.42 

P-43 

P·44 
P·45 
P·46 

P·47 

P-48 

P·49 

P-SO 

OCM 

primary 

time 
expon. 
ftumedim. 

~pare 

max. head 
max. flow 

auto zero 

cutoff 

decimal 

mAout 

Totalizer 

P·51 OeM sim 

P·52 factor 

P·53 decimal 

P·54 lowlo!. 

P·55 high 101. 

P-56 ramota tot. 

P·57 f1owsamp. 

P-58 flow lamp. 

P·59 time samp. 

P·60 

P·61 

P·62 
P·63 

P·64 
P·65 
P·66 
P-67 

Custom 

full 

empty 

oIfIel 
vel. 20'C 

vel. P·65 
temp. 
max. lamp 

mln.lemp 

P·68 

P·69 

P·70 
P·71 

P·72 
P·73 
P-74 

P·75 

Filter 

fill damp 
empty damp 

rele dllp. 
rale avg. 

fuzz filter 
agitator 

f·s mode 
f·s IImer 
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PUMP CONTROL APPUCATIONS 

The basic difference between a simple level application and a pump control
 
application is that the relays assigned to pump functions are normaNy in a
 

dlHlnergized state and are energized when pumping is required.
 

The HydroRanger can be programmed to control up to 5 pumps. Each may be
 
configured in one of the following ways.
 

1.	 Fixed roster: (P-8,11,14,17& 20 =8) 

selected pump relays 1-5 always operate in ~unction with their 
. respective relay setpoints. Le. relay 1's operation is always subject to 
relay 1's setpoints (P-9 & P-1 0). Any combination of the selected pumps 
can be operating at a time. 

2.	 Sequential loop: (P-8.11,14,17& 20 =9) 

cumulative	 selected pump relays 1 - 5 sequentially rotate through the 
associated relay setpoints changing pump I setpoint 
assignment each time the lead pump is turned off. 
The lead pump is defined as the pump responding to the 
first ON setpoint. 

duty I back-up	 similar to the cumulative sequential loop except that only 
one of the pumps designated as duty/back-up can be on 
at a time. This feature is useful in older instaDations 
where the discharge main cannot tolerate excessive 
pressure. If the lead pump, through wear or blockage, 
cannot keep up with the inflow, the next pump in 
sequence wiD come on and the lead pump WIll be turned 
off. The ON selpoints are generaHy in close proximity, 
but the OFF setpoints must be common for aU pumps 
on the loop. 

Sequential operation can be programmed as either
 
cumulative or dutylback-up, but not both. The
 
HydroRanger will take the last mode entered
 

as the common choice for all sequenced relays.
 

3.	 Assignment of a pump I relay contact to a setpoint parameter is done by 
ratio of the logged service hours. When the service of a pump is required, 

the pump with the Ieasl amount of service hours ( P\C-24 to 28 ) with 
respect to the set ratio ( P\A - 24 to 28 )is started. When a pump is to be 
taken out of service. the pump with the least amount of service 
hours is stopped. 
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e.g. relays 1, 2 and 3 control three pumps by service ratio. It is required that 

pump 1 operate 60% of the time, pump 2 operate 10% of the time and 

pump 3 operate 3O%of the time. 

,. set the relay function : P-8, 11, 14 =dE : A9 

,. set the relay setpoints : P-9/10. 12113, 15/16 

,. set the P-24, 25, 26 ratios : A-24 =60 
A-25 = 10 

A-26= 30 

Relays assigned to pump control operation are software set that no two pumps can 

start up within .10 seconds of each other, a power faHure or retum to the run mode. 

When in the program mode, pump relays will be held dlHlnergized (OFF). In the 

event of a loss of echo condition, the pump relays can be individually 

programmed to be: 

,. dlHlnergized (dE)
 

,. energized (En)
 
,. hold (Ho)
 

when the fail-safe timer P-75 expires. Refer to ApplicationslRelays. 

In applications where flooding is possible, a submersible transducer should be used. 
The submersible transducer's air cavity insures that a high level reading will be 

maintained rather than a Joss of echo condition when the liquid level reaches the 

transducer. When using a submersible transducer, set P-23. 

When relays are assigned a pump function, parameters P-24 through P-2S are used 

to log the respective service hours and number of pump starts for pump relays 

1 - 5. These parameters may also be viewed wtvle in the run mode by pressing the 

appropriate programmer keys. The initial pressing of the key causes the display to 
shoW the service hours. Holding the key in for at least five seconds causes the 

number of starts to be displayed. Each register may be reset to 0 by pressing ·CLR" 

and then ·ENTER· or preset by entering a partiaJlar value. 

The preset value is immediately stored in memory. however subsequent values are 

only stored every 4 hours. Thus, after a power failure, the registers will display the 

last value stored. The registers will automatically reset to 0.000 after reaching a value 
of 9.999. 
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Pump Control Example 

The application is to control the level in a wet well 3 meters deep. It is required that : 

,. the level is displayed in meters 

,. to start/stop two constant speed pumps: start pump 1 at 1 m level 

start pump 2 at 2 m level 

stop both pumps at 0.5 m level 

,. the two pumps operate on a aJrnulative sequential loop, de-energized 

under loss of echo 

,. low alarm is set at 0.4 m to protect the two pumps from cavitating 

,.. the transducer is mounted 3.4 meters from the bottom of the wet well 

II the span of level in the wen is 3 m 

,. maximum fill rate is 1m I min, maximum draw rate is 0.2 m J min 

» in the event of loss of echo, go into fail-safe low after 30 seconds to 

protect pumps 

II the transducer is the submersible type as there is a possibility of flooding 

".
 select :
 

P-1 enter option -1-, units in meters 
~f 

advance to: 

P-2 enter option -1-, material level 

P-3 enter -3.3-, empty distance to transducer 

P-4 enter-3-, span 

P-5	 enter-.300-, blanking distance, ( use factory setting ) 

P-7	 enter~-, display max 2 digits after decimal 

P-8	 enter option -dE 9- relay 1 - pump function 
(press "9" and 
then -.- until -dE g-
is displayed) 

P-9	 enter -1-, relay 1 - pump ON 

P-10	 enter-.S-, relay 1 - pump OFF 

P-11	 enter option -dE g- relay 2 - pump function 
(press "9- and 
then -.- until -dE g-
is displayed) 
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P-12 enter "2", relay 2 - pump ON 

P-13 enter ".5", relay2-pumpOFF 

P·14 enter option "1", relay3-alarmfunction 

P-15 enter ".4", relay 3 - alarm ON 

P·16 enter ".45", relay 3 - alarm OFF 
deadband = 0.05 m, artIitrary setting 

P-23 enter option "1", using submersible transducer 

P-37 

P-68 

enter "1", 

enter "1", 

convert display ( x1 ) 

fiD damping 1 m I min 

P-69 enter" .2", empty damping 0.2 m I min 

P-74 enter option "2", fail-safe low to protect pumps 

P-75 enter ".5", fail-safe timer 
at a maximum draw rate of 0.2 m I min, this 
would protect pumps. If a loss of echo occurred 
at 0.5 m, after 30 sec the level would equal 
that of acceptable low level alarm and the 
pump would shut off. 

~ to re-enter run mode 

Pump Run-On 

Pump run-on is a special feature designed to allow the pump assigned, temporarily 
(sequential loop) or permanently ( fixed roster), to the lowest OFF setpoint to 
continue pumping after it has reached that OFF setpoint. The duration of run-on is set 
by P-30. Only one run-on duration is allowed per interval. The interval is the time 
period set by P-29 which begins upon return to the run mode or resumption of power. 
No run-on is allowed during the first interval. 

Caution: extended pump run-on can lead 
to cavitation, causing aIr lock or pump damage 
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Conditions of use : »	 Do not use rurKll1 feature during pump-up operation as 
an overflow condition may occur. Set P-29 and 30 to O. 

»	 Select the loss of echo default "dE" to protect pumps 

from cavitating in the event of loss of echo 

» The rurH>n interval must be greater that the rurH>n duration. 

e.g. P-29 =24 and P-30 =15 

After 24 hours from going into the run mode, the HydroRanger 

enters the second rurKlll interval allowing only one pump rurH>n 

cycle of 15 seconds. at the first time the lead pump turns off. If the 
lead pump turns off a second time dUring that 24 hour intervaJ, no 

run-on will occur. After the 24 hour interval has elapsed, whether a 
pump run-on has occurred or not, the next run-on interval will begin, 

allowing one run-on cycle. 
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General 

P·1 unltl 

P·2 mode 

P·3 emptydllt 

P-4 Ipan 

P·5 near blank 

P-6 mAoul 

P-7 decimal 

P·8 
p.1I 

P·10 

P·11 

P-12 

P·13 

P·14 

P-15 

P-18 

P·17 

P-18 

P-19 

P·20 

P·21 

P·22 

P·fII 

p.# 

p-# 

Relays Pump Control 

1 function P·23 submers. 

10n P·24 1 hrs. 

10ft P·25 2 hrs. 

2 function P-26 3 hrs. 

2an P·27 4 hrs. 

2 off P·28 5 hrs. 

3 function P·29 run-on 

3 on P·30 run-on 

3 off P·31 sparo 

4 functlon P-32 OLD mA out 

4 on P·33 totaling 

4 Off 

5 function 

Son 

5 off 

required parameters 

opllonal parameters 

parameters not required 

PUMP TOTALIZER
 
APPLICATION PARAMETERS
 

Vol. & DJsp. OCM 
Conversion 

P-34 tank p-40 primary 

P·35 dim. A P-41 lime 

P-36 dlm.L P-42 expon. 

P·37 convert P·43 f1umecfim. 

P-38 dlsp. offset P-44 spare 

P-39 dlsp.opt'n P-45 max. head 

P·46 max. flew 

P·47 Iluto zero 

P·48 culoff 

P-49 decimal 

P-50 mAoul 

Totalizer 

P·51 oeM sim. 

P·52 faclor 

P-53 decimal 

P·54 low tot. 

P-55 high tot. 

P-56 remote tot. 

P-57 f1owsamp. 

P·58 f1owsamp. 

P·59 time samp. 

P·60 

P-61 

P-62 

P·63 
P-84 
P-65 

P·66 

P·67 

Custom 

full 

empty 

offset 

vel. 20'C 
vel. P-6S 
lemp. 

max. tamp 

min. lamp 

(.
 

Filter 

P·68 fill damp 

P·69 empty damp 

P·70 rate dlsp. 

P-71 rata avg. 

P-72 fuzz lllter 

P-73 agitator 

P·74 faa mode 

P·75 faa timer 
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PUMP TOTALIZER APPLICATION 

This type of application is an extension of the pump oontrol application, accessed by 

setting P- 2 = 4. Unlike a pump application in which the mode of the measurement 

(P-2) can be of material or space, the pump volume totalizer mode is a measurement 

of the liquid volume pumped with reference to the material level. 

The material level must be oonverted to volume using volume oonversion parameters 

P-34, 35 and 36 and J or oonvert display P-37. The HydroRanger in pump-down, will 
record the volume being pumped out. Alternately, the HydroRanger wiD record the 

volume pumped in if the pump setpoints are set for pump-up. 

When the pump(s) is OFF, the HydroRanger estimates the volume of the inflow or 

discharge by reoording the rate at which the liquid level changes. When the pump(s) 
is operating, the estimated inflow or discharge volume may be added (P-33 =1) to the 
pumped volume total, as in batch processing. 

When the pump(s) stops, the pumped volume of the previous pump cyde is added to 
the total volume pumped in the 8 digit totalizer. 

The totalizer oontents are stored in RAM and will be lost in the event of a power 

failure. However, after every 1 hour of continuous operation, the totalizer contents are 
stored in the EEPROM. Thus, after a power failure, the totalizer will be loaded with 
the last value stored. 

In the event of a loss of echo, the tolaizer will oontinue being inaemented by the 
lIowrate established from the last valid echo. The totalizer win stop being inaemented 
and hold its last updated value when in the program mode or if the fail-safe timer 

expires rLOE" is displayed"). Once the totalizer has been filled (99999999), it wiD 

automatically reset itself to zero and resume totalling. 

The HydroRanger can be programmed (P-39) to normally display one of the 
following readings : 

» enter option "0", hold last reading selecled in run mode 

» enter option "1", high total: 4 highest digits of the 8 digit totalizer 

» enter option "2", low total: 4 lowest digits of the 8 digit totalizer 

» enter option "5", level 

It must be noted that onty half of the totalizer dIgits 
can be accessed or viewed at one time. 

PL-444 6-11 



e.g. high total low total 

P-54 P-55 

8 digit total 1325 4679 

If it is wished to momentarily view an alternate reading while in the run mode and 

P-39 ~ 0, press the desired programmer key ( 'HEAD' and 'FLOW are not applicable 

to the pumped volume totalling ) 

e.g. 

cw normal display is high total. P-39 =1 

,!3lf5o(" 
low total is momentarily displayed 

normal display of the 
high total returns 

If P-39 =0, alternate reading cannot be momentarily displayed. Pressing the desired 
key will change the display and hold It there until the next alternate reading is seJected. 

In the program mode, the high and low totals can be viewed or preset to any value by 

P-54 and P-55 respectively. 

The pumped volume readings ( high and low total ) may be scaled down by factors of 

10 ( P-52 ) to slow down the totalizer's rate of fill, and its decimal point ( P-53 ) 
positioned for the resolution required. If it is desired to change the scaling factor or 
decimal point location after totaUing has begun, record the high and low totals and 

reset the totalizer to zero. 

Further to alarm and pump functions, relays may be programmed to act as a 

momentary contact closure for a remote totaflzer, flow sampler or time sampler ( refer 
to Applications \ Relays). The duration of a momentary contact dosure is 200 rnsec 

for which the corresponding relay status LED will flash. As a remote totalizer relay, 
the contact is closed each time the displayed total is increased by the amount entered 
into P-56. As a flow sampler relay, the contact is closed each time the volume of 
liquid, as set by P-57 and P-58, is pumped. As a time sampler relay, the contact is 
dosed at the rate of the time period entered into P-59. 

The rnA output responds to the liquid reading only ( level, if P-34 = 0 or volume if 
P-34 .. 0). In the event of fail-safe due to loss of echo, the rnA output will respond as 
programmed by P-6 and P-74, but the totalized volume will hold its last reading. 
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Pump Totalizer Example 

Further to the Pump Control Example it is required that the volume pumped be 

totalized. A daily flow total of 1,200 cubic meters is expected and a contact dosure is 

required every 10 cu. m. The fuU level of the weD is equal to 42 w.m. The follO'tNing 

parameters should be set. 

select: 

P-2 enter option -4-, volume totalizer 

P-17 enter option -11-, relay 4-remote totalizer contact 

P-33 enter option -1-, estimated inflow volume is added to 
pumped volume 

P-37 enter-14", convert display, x14 (42/3 = 14 ) 

P-39 enter option "2". display low total 

P-52 enter -1-, totalizer convert display, totalized volume wi. 
read as tens of wbic meters or 1 count per 
10 wbic metres. 

P-53 enter option "0-, totarlZer decimal point no decimal digits or 
resolution equals 100% of a count 

P-54 press -CLR­

enter -0-, totalizer preset value. arbitrarily chosen 

P-55 press -CLR­
enter -0-, totalizer preset value. arbitrarUy chosen 

P-56 enter -1-, totalizer contact control-closure every 10 w. m 

~ to re-enter run mode.
~ 
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Genenll 

P·1 unitt 

P·2 mode 

P·3 empty dlst. 

P" spen 

P-5 neer blenk 

P·6 mAoul 

P·7 decimal 

Relays 

P-8 1 function 
p.g 100 

P·10 1 off 

P·11 2 function 

P·12 2 on 

P·13 2 off 

P·14 3 function 

P·15 3 on 

P·16 3eff 

P·17 4 funcllon 

P·18 4 on 

P·19 4 off 

P·20 5 function 

P·21 50n 

P·22 5 off 

P-# required parameters 

P-# optional parameters 

p-# parameters not required 

VOLUME
 
APPLICATION PARAMETERS
 

Pump Control Vol. & Disp. 
Conversion 

OCM 

P·40 primary 

Totalizer 

P·51 oeM sim.P·23 aubmers. P·34 lank 

p·24 1 hrs. P·35 dim. A P·41 time P·52 fector 

P·25 2 hrs. P·36 dim. L P·42 expon. P·53 decimal 

P·26 3 hrs. P-37 convert P·43 flumedil11. P·54 low 101. 

P·27 4 hra. P·38 dlsp. offsel P·44 spare P-55 high 101. 

P·28 5 hrs. 

P·29 run-on 

P·30 run-on 

p·31 spare 

P·32 OLD mAouI 

P·33 Iotaling 

P·39 dlsp.opl'n P·45 mAX. head 

P-46 mAX. now 

P·47 auto zero 

P·48 culoff 

P·49 decimal 

P·50 mAoul 

P·56 remolelol. 

P-57 now semp. 

P·58 nowsemp. 

P-59 lime samp. 

Custom 

P·80 full 

P·61 empty 

P·62 offsel 

P-63 vel. 20·C 
P·84 vel. P·65 
P·65 lemp. 

P·6S max. temp 

P·S7 min. temp 

Filter 

P·66 filldemp 

P·69 emptydemp 

P·70 rele dlsp. 

P·71 rele evg. 

P·72 fuzz nller 

P·73 egllelor 

P-74 f·s mode 

P·75 f·s limer 



VOLUME APPLICAliON 

In addition to simple liquid level and pump applications. volume conversions can be 
included in the programming. 

Common Tank Shapes 

Volume conversion is provided for 8 common tank shapes, ( P-34). Dimensions are 
entered using P-4 and 36. Volume is displayed as 0-100% and may be converted to 
volume units using P-37. 

P-4, span, must be equal to the 100% (full) level of tank. 

Volume Example 

The application is to measure the volume of glue in a horizontal tank with 
parabolic ends. The tank manufacturer's specifications state that the volume 
is 40.6 albic metres. 

I I-- 1m 

transducer ~ 

---­ L=5m-----l 

I 

05f 
P-4=3m 

(must equal height of tank) 

"":-----_-----.v__L 

manhole 

The maximum fin I draw rate is 0.35 al. m I min. In the event of a loss of echo, the 
HydroRanger is to go into fail-safe high after 30 sec. 

select: 

P-1 enter option "1", units in meters 

advance to: 

P-2 enter option "1", material level 

P-3 enter "3.5", empty distance to transducer 

P-4 enter "3", span ( inside diameter of tank) 

P-5 enter ".300", near blanking distance, ( use factory setting ) 

P-7 enter "1", display maximum 1 digit after decimal 

P-34 enter option ..,., tank shape for VOlumetric conversion 
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P-35 enter-.75",	 tank dimension A 

P-36 enter-5-,	 tank dimension L 

P-37 enter".406",	 convert display, x.406 (automatically shows the 
levels in %). As 100% fuU =40.6 aJbic metres, 
a conversion factor of .406 must be entered. 

actual volume =conversion factor 

percentage 

P-68 enter "10", fill damping 10 mlmin 

40.6 cu. m =116 min total fill time 

0.35 cu. m I min 

3m =0.025 m I min average fin rate 

116 min 

However, because of the tank's shape, the top 

and bottom levels wiD fill faster than the middle 
section. Therefore the actual P-68 value should 
be greater than the average value. Typically, the 
factory set damping of "10" can be used. 

•	 
P-69 enter "10", empty clamping-same as fill damping rate 

P-74 enter "1",	 fail-safe high 

P-75 enter ".5",	 fail-safe timer, 30 sec.'-" 

~ to re-enter run mode~ 

Custom Design Tanks 

Where the tank design does not match one of the eight common tank shapes, P-34 
may be programmed for level versus volume characteriZation. 

Characterization is achieved by entering the level ( H parameters) and corresponding 
volume ( F parameters) for the elevations where there is a change in the tank profile. 
Where curves are Involved, the more breakpoints that are defined, the more 
accurate will be the volume of measurement A maximum of eleven breakpoints can 
be defined. 

Level data is entered in the linear units selected ( P-1 ) and volume data is entered 
in the tank desired volumetric units. Both of these are rererenced to the bottom of 
the tank. 
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Custom Des/gn Tanks Example 'A' 

The application is to measure the IeYeI of liquid in a custom designed lank. The tank 
manufacturer specifies the foIlaNing level versus volume data. 

158.9 m3 @6 m - .--­ .L......I --., 

58.42 m 3 @4m ­ It---------~ 1p, 
P-4 6.5m

29.12 m3 @ 3 m ­ 't-----{ 

4m3 @1m - '<-----i 

6m 

-­'-"" 

select: 

P-1 

advance to: 

enter option -1-, units /n metres 

P-2 enter option -1-, material level 

P-3 enter-6.S-, empty distance to transducer 

P-4 enter-6-, span 

P-S enter -.5· near blanking distance 

P-34 enter option "9­ universal level vs volume 

press display will show 

~ H-1 

~ 
l!J8 0.000 

(ill 
OJ8 

H-2 

1.000 

(then) .. --.. 

PL-444 6-17 

"
 '-"
 



•
"'-" 
press display wr71 show 

(then)Ii) H-3 

me 3.000 

H-4 (then)liJ 
08 4.000 

H-5 (then)liJ 
08 6.000 

~ F-5 (then) 

~ F-5 

m F -1 

~ 
0.000ml8 

(then)(i] F-2 

08 4.000 
.-
'-" 

F-3 (then)rill 
29.12[J l!J011TI[J 8 
F-4 (then)rill 

58.42l!J[J000 8 
F-5 (then)liJ 

1TI01(!J(!J[)J 8 158.9 

19 F-5 

(3 P-34 

~ to re-enter run mode 
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Compensation 

In many volume applications, the ambient atmosphere is other than air or at a 

temperature other than 20 ·C. Refer to Functional \ Temperature or \ Sound Velocity, 

for details on compensating for such cira.llnstances. 

If it is noted that the HydroRanger reading is consistently off by a constant amount as 

compared to the physical reading, this may be compensated for by P-62. This tank 
measurement offset might occur when P-3 or P-4 does not exadty match the tank 
dimensions referenced for volume ronversion. If the cause of the offset appears 

below the relay setpoints, the setpoint parameters may need to be reset as these wlR 

have shifted accordingly. 

Custom Design Tanks Example 'B' 

Further to the Volume Example or the Custom Design Tank Example 'A', the liquid is 

a glue giving off formaldehyd~vapour. Velocity compensation will be required. 

As the next two steps Involve physical measurements, for 
convenience sake, P-60 can be done before P-61. 

select: 

P-62 (optional to P-60)	 record present offset for reference 

P-60 (optional)	 with the tank as full as permissible, without 
going into the blanking zone, press "MEAS". 

The HydroRanger will take a measurement 
and display the level. Press -meas- at least 5 

times and insure that a stable reading is 
being obtained. 

Enter the -physical measurement-. 

The HydroRanger will now cab.llate the 
measurement offset to be used in future level 
measurements. The offset reading will be 
automaticany entered into P-62 and can now 
beviewec:l. 

P-63 reax'd present sound veloc:ity for reference 
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P-61	 with the tank as empty as permissible and filled with its normal 
vapour and at its normal temperature press "MEAS". 
The HydroRanger will take a measurement and display the level 
in the units selected. regardless that percent, volume or ronvert 
display are used. Press "MEAS" at least 5 times and insure that a 
stable reading is being obtained. 

Enter the "physical measurement". The HydroRanger wi. now 
calaJ1ate the rorrect sound velocity to be used in future level 
measurements.The new sound velocity win automatically be entered 
into P-63 and P-64. and can now be viewed. 

~ to re-enter run mode. 
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DIFFERENTIAL LEVEL
 
APPLICATION PARAMETERS
 

General 

P·i units 

P·2 mode 

P·3 emptydlsl 

P-4 spIn 

P·5 near blank 

P-6 mAout 

P-7 declmel 

P-8 

P-9 

P·10 

P·11 

P·12 

P·13 

P·14 

P-15 

P·18 

P·17 

P·18 

P·19 

P·20 
P-21 

P-22 

P-# 

p-# 

p.# 

RellYI Pump Control 

1 function P·23 Bubmar&. 

10n P·24 1 hrs. 

1of1 P-25 2 hrs. 

2 function P·26 3 hrs. 

2 on P-27 4 hrs. 

2of1 P·28 5 hrs. 

3 function P·29 run-on 

3 on P·30 run-on 

3of1 P·31 splJre 

4 function P·32 OLD mA out 

4 on P-33 totaling 

40lf 

5 function 

5 on 

50lf 

required parameters 

optional parameters 

parameters not required 

Vol. & Dllp. 
.Converllon 

P·34 lank 

P·35 dim. A 

P·36 dim.l. 

P·37 convert 

P·36 disp. offset 

P-39 dlsp. opt'n 

p·40 

P-41 

P-42 

P-43 

p·44 

P-45 

P·46 

P-47 

P-4B 

P·49 

P·50 

OCM 

primary 

time " 

expon. 

flume dim. 

spara 

nlAX. head 

mAX. now 

fJutO zero 

Guloff 

decimal 

rnA Ollt 

Totalizer 

P·51 OeM sim. 

P·52 factor 

P-53 decimal 

P-M low lot. 

P.. 55 high tot. 

P·56 remola tol. 

P-57 now samp. 

P-5B flow smllp. 

P·59 time samp. 

P·50 

P-61 

P·62 

P-63 

P-64 

P·65 

P·55 

P·67 

CUltom 

full 

empty 

offset 

vel. 20'C 

vel. P-S5 

temp. 

mAX. lamp 

min. temp 

(.
 

Filter 

P-68 flildamp 

P-89 empty damp 

P·70 rate dlsp. 

P·71 rate avg. 

P·72 fuzz filter 

P·73 agitator 

P-74 f-s mode 

P·75 f-s IImer 



•
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DIFFERENTIAL LEVEL APPLICAnON 

This type of application monitors the difference between two liquid levels, hence two 
transducers are required. The HydroRanger monitors the two levels, calculates the 
difference and displays the differential as the reading. The following parameters 
should be left at their factory setting: 

It volume conversion (P-34)
 

It display conversion (p-37)
 

It offset (P~2)
 

It velocity compensation (P-63)
 

It temperature compensation (P-65)
 

In the run mode, the reading display wiD show the absolute difference between the
 
levels, hence there are no negative readings. The level at transducer 1 or 2 may be
 
viewed individuaHy by pressing "PT1" or"PT2" respectively.
 

When programming as a differential level detector 

It P-2, mode: option 3 must be selected for OLD operation 

It P-3. empty distance to transducer: represents the lowest or 

common level 

It P-4, span: represents differential level corresponding to the 20 rnA value 

It P-6. rna output: select range 

It P-20, function: option 14 must be selected for relay 5to 

operate as scanner 

It P-32, rnA output: may be dedicated to oorrespond to differential or 

level under transducer #1 

On alarm and pump relay functions with setpoints referenced to zero, the setpoints 
are common to both levels. The in bounds, out of bounds, rate of change and 
sequential relay functions are not allowed. 

In the event that the echo on either transducer is lost: 

It If set for fail-safe high: the differential reading will display the maximum 
dlfferentiallevel(P- 4) 

It if set for fail-safe low: the differential reading wiD display zero 

It If set for fail-safe hold: the display will hold Its present reading after the 

fail-safe timer has expired 
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------- --- -

In order to use the HydroRanger as a differential level detector TB-1 must be wired as 
in Installation \ Installing the Transducer and both transducers must be installed at the 
same level. 

I ~~ ~,i -t /~- - ~. ­
..-L ---

~ 

..........
 --.-=-. ­ A 

I~ - ---
~ 

~ 1 
A = transducers must be at the same elevation ( P-3 ). 

B = maximum differential ( Span, P-4 ) 

C = transducer should be mounted at least 0.3 m above 
the highest liquid level and 0.3 m away from the wan 
for every 3 miST-25 or 6 miST-50 of measuremenl 

Differential Level Example 

The application is to monitor the differential level aaoss a sewage bar saeen. When 
a differential level of greater than 12" is obtained, it is required that a rake be started. 
If the water level on either side rises above 20", a high level alarm is required. 

The height from the oommon ( low ) level to the transducer face is 4 ft . A 4 - 20 rnA 
output corresponding to the differential is required, and the 20 rnA has been arbitrarily 
set to correspond to a 24" differential ( span). In the event of a loss of echo, the 
HydroRanger should go into a fail-safe high after 5 minutes. 

select: 

P-1 enter option "4", units in inches 

P-2 enter option "3", differential level 

P-3 enter "48", empty distance to transducer 

P-4 enter "24", span 

P-5 enter ·11.81·, blanking distance. ( use factory setting ) 

P-6 enter option "24·, 4 - 20 rnA output 

P-7 enter·1·, display max 1 digit after decimal 

P-8 enter option ·4·, relay 1 - differential alarm 

P-9 enter ·12", relay 1 - rake on 

This would be used only to initiate 
the rake control drcuitry. 
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P-10 enter~. relay 1 - reset this value can be arbitrarily set 

P-11 enter option -1-, relay 2 - alann function 

P-12 enter-2o-, relay 2 - alann ON 

P-13 enter -19-, relay 2 - alann OFF 

P-20 enter option -14-, relay 5 - scanner 

P-32 enter option -.1-. rnA output on differential 

P-68 enter ~93.7", fill damping 393.7 in I min. Normally this level 

would rise aver a period of days or weeks. 
therefore damping requirements would be fairty 

slow. Typically. the factory set damping of 32.81 
can be used. 

P-69 enter ~93.7". empty damping - same as fill damping 

P-74 enter option -1. fail-safe high 

P-75 enter -5-, fail-safe timer 

~ to re-enter nin mode 
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OPEN CHANNEL MEASUREMENT
 
APPLICATION PARAMETERS
 

General Relays Pump Control Vol. & Olsp. 
Conversion 

P-40 

OCM 

prlmery 

Totalizer 

P-51 OeM sim. 

Custom 

P·60 fullP·1 units P·8 1 function P·23 submera. P·34 lank 

P·2 mode p.g 10n P·24 1 hra. p·35 c1im.A P-41 time P·52 factor P·61 empty 

P·3 emptydlst. P·10 1 off P·25 2 hra, P·36 dim. L ·P·42 expon. P·53 decImal P·62 offset 

OP-4 spen P·11 2 functIon p.2t\ 3 hrs. P.:\7 C',onvert ·P·43 numedlm. P·54 fowtot. P-63 vel, 20'C 

P·5 near blank P·12 20n P·27 4 hrs. P·38 dlsp. offset p.44 spare P·55 high tot. p·64 vel. P-S5 

p·e mAout P·13 2 off P·28 5 hrs, P·39 dlsp.opt'n OP·45 me•• heed P·56 remote tot. P·65 lemp. 

P·7 decimal P·14 3 function 

P·15 3 on 

P·16 3 off 

P·17 4 function 

P·18 4 on 

P·19 4 off 
P-20 5 function 

P·21 5 on 

P·22 5 off 

P·29 run-on 

P·30 run-on 

P-31 spare 
p.J2 OLD mA out 

P-33 totaling 

P-46 

P-47 

P-48 

P-49 
p.SO 

me•• flow 

auto zero 

cutoff 
decimal 

mAout 

P·57 flow samp. 

P·58 ftowsamp. 

P·S9 tlmesamp. 

P·66 max. lamp 

P-67 mln,lemp 

P-# required parameters 

p.# optional parameters 

P·II parameters not required 

either parameter, depending on P-40 

o same 

Filter 

P·68 fliidamp 

P-69 empty damp 

P·70 rate dlsp. 

P·71 rate avg. 

P·72 fuzz filter 

P·73 agitator 

P·74 f-s mode 

P·75 f·s timer 



OCM APPLICATION 

This application is specific to monitoring the f10wrate in one of the four following
 
categories of primary measuring devices. Refer to the respective drawings at the end
 
of this section for weir and flume ouUines and transducer location.
 

Single Exponential,	 these are IIumes and weirs that can be characterized 

by a single exponential term ( P-40 = 1) i.e. Q = K HX
• 

where: Q =flow 
K =constant 

H =head 
x =exponent, characteristic to the primary 

measuring device (flume or weir) 

Examples: 

Primary measuring device	 exponent 

Suppressed ~ngular. CipoUetti weir. or Venturi flume 1.50 

Parshall Rume, or Leopold Lagco	 1.55 

V-notch weir	 2.50 

etc •••••• 

Refer to manufacturer's specifications for the exact exponenL 
The exponents listed above are for reference only. 

Palmer-Bowlus flumes:	 typically those manufactured by Plastl-Fab
 
or Warminster Fiberglass ( P-40 =2 )
 

H-f1umes:	 excluding HS and HL sizes, as developed by the U.S. 
Department of Agriculture, Soli Conservation ( P-40=3 ) 

Other:	 these are primary measuring devices that do not fit the 
first three categories ( P-40 =4 ) 

As most OCM applications are outdoors. the use of a temperature sensor is strongly 
recommended for optimum accuracy. Refer to Functional \ Temperature. 
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Flow readings are calculated by the HydroRanger as a function of the head under the 
transducer, instaHed upstream from the primary measuring device (P-4W). The flows 
are then acaJmulated in the arbitrary volume units chosen per the time units of P-41 
in an 8 digit totalizer. In the event of a loss of echo, the totalizer will mntinue being 
incremented by the fIowrate established from the last varlCl echo. The totalizer will stop 
being incremented arid hold its last updated value when in the program mode or if the 
fail-safe timer expires ( "LOE" is displayed ). 

The totalizer contents are stored in RAM arid will be lost in the event of a power 
failure. However, after every 1 hour of continuous operation, the totalizer contents are 
stored in the EEPROM. Thus, after a power failure, the totalizer will be loaded with 
the last value stored. Once the totalizer has been filled ( 99999999 ) It will 
automaticaDy reset itself to zero and resume totalling. 

The MulitRanger Plus can be programmed ( P-39 ) to normaRy display one of the 
following readings.: 

It enter option "0", hold last reading selected in run mode 

It enter option "1", high total: 4 highest digits of the 8 digit totalizer 

It enter option "2", low total: 4 lowest digits of the 8 digit totalizer 

It enter option "3", head 

It enter option "4", JIow 

It must be noted that only half of the totalizer digits 
can be accessed or viewed at one time. 

e.g. high total low total 

P-54 P-55 

Bdigit total 1325 4769 

To momentarily view an alternate reading while in run mode arid P-39 '" O. press the 
desired programmer key ( "READ" is not applicable to OCM ). 

e.g. 

normal display is high total, P-39 = 1 

low total is momentarily displayed 

normal display of the 
high total returns 

If P-39 = 0, alternate readings cannot be momentarily displayed. Pressing the desired 
key will change the display arid hold it there until the next alternate reading is selected. 
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In the program mode, the high and low totals can be viewed or preset to any value by 
P-54 and P-55 respectively. 

The flow readings (high and low total) may be scaled down by factors of 10 (P-52) 

to slow down the totalizer's rate of fill and its decimal point ( P-53 ) positioned for the 
resolution required. To change the scaling factor or decimal point location after 

totaling has begun, record the high and low totals and reset the totalizer to zero. 

The HydroRanger can be programmed to ignore low head, i.e. Ilows for heads less 
than that set in P-48 will not be accumulated in the totalizer. The low head aJtotf Is 
measured in % of maximum head ( P-45 ). 

Further to alarm and pump functions, relays may be programmed to act as a 

momentary contact closure for a remote totalizer, flow sampler or time sampler ( refer 

to Application \ Relays ). The duration of a momentary contact dosure is 200 msec for 
which the corresponding relay status LED wiD flash. As a remote totalizer relay, the 
contact is closed each time the displayed total is increased by the amount entered into 

P-56. As a flow sampler relay, the contact is closed each time the volume of liquid as 

set by P-57 and P-58 is pumped. As a lime sampler relay, the contact is closed at the 

rate of the lime period. 

The rnA output responds to the head or flow ( P-50). In the event of fail-safe due to 
loss of echo, the rnA output will respond as programmed by P-6 and P-74. 

When programming the HydroRanger for the OCM function, the empty distance to 

transducer ( P-3 ) may be considered and entered as the distance from the transducer 
face to the 0 head or no flow reference level. If this measurement is not easily 

obtained, P-3 can be estimated and corrected via P-47. This is referred to as the Auto 

Zero cafibration and requires the HydroRanger to compare a physical measurement ( 

from wall gauge, dipstick or stilling weD) to the ultrasonic measurement via P-47. 

Refer to OCM Auto Zero Example. 

It should also be noted that when operating in the OeM function: percent display, 

volume conversion ( P-34 ) and convert display ( P-37 ) are inoperative. Empty 

calibration (P-61 ) must be dear, i.e. 4 hyphens in the display. 
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An important consideration in OCM applications is that many primary measuring 

devices have the potential of running dry. In such cases, it must be insured that the 

range extension ( P-87 ) is suflident so that the floor of the channel or of the 

converging section of the flume can be read. Otherwise. false readings may be 

obtained indicating flow. 

transducer 

(	 P-87 = ...!L X 110 

Tt
P-3 P-3 

range

% range d bottom of weir notch. 
extension depth ohead 

P-87 1 
1- .10% 

~ channel bollom 
margin 

OCM Example 

g" Parshall Flume 

Q =1.98 H t.53 

where Q =flow rate, MGD ( million gallons per day ), 

H =head, teet 

» max flow rate - Q max	 4.112 MGD
 
4.112,000 gal. I day
 

» max head - H max = 1.61 

» transducer is mounted 3 It above the zero now level 

» max flow rate display =	 4,112 
i.e. one count 1000 gal. 
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select: 

P-1 enter option "3-, units in feet 

P-2 enter option -5", OCM 

P-3 enter~-, zero level distance to transducer 

P-4 enter-1.61-, max head 

P-5 enter -1-, near blanking distance, minimum allowable 

P-39 enter option -4-, display f10wrate in units per day 

P-40 enter option -1-, primary measuring device - exponential 

P-41 enter option -4-, fIowrate time units - per day 

P-42 enter -1.53" exponent from manufacturer's specs. 

for g- Parshall Aume 

P-46 enter -4112", max flow in thousand gall day 

P-49 enter option ~-, fIowrate decimal point display max 3 digits 

", 

after decimal 

P-52 enter option -0-, totalizer convert display total is divided by 1 before 

being displayed or 1 count per thousand gaDons. 

P-53 enter option "2", totalizer decimal point display 2 digits after 

decimal or resolution equals 11100th of a oounl 

P-68 enter "32.81-, IiII damping 32.81 ft I min. As the head would 
fluctuate over a period of hours, damping 
requirements would be fairly low. Typically, the
 

'-" factOl}' set damping of 32.81 can be used.
 

P-69 enter -32.81-, empty damping - same as fill damping 

~ to RHlnter run mode 

oeM Auto Zero Example 

Further to OCM Example, the following is required ; 

It	 alarm at 10% overfIaN (approx. = 1.8 ft) and 0 head 

It	 in the event of loss of echo, the HydroRanger is to go into 
low alarm after 45 sec. 

It	 head to read to 1 decimal place 

It	 sampler contact every day 

It	 head under -1- ( 40 thousand gall day) not be totaUzed 

It	 4 - 20 mA output to respond to flow 
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select : 

P-3 enter "3.33" estimated empty OlStance to transducer 

P-6 enter option "2", 4 to 20 rnA 

P-7 enter option "1",	 decimal location for head display 

max 1 digit after decimal 

P-8 enter option "1", relay 1 - alarm function
 

P-9 enter option"1.S", relay 1 - alarm ON
 

P-10 enter "1.5", relay 1 - alarm OFF
 

P-11 enter option "1", relay 2 - alarm function
 

P-12 enter "0", relay 2 - alarm ON
 

P-13 enter ".3", relay 2 - alarm OFF
 

P-14 enter option "13", relay 3 - time sampler contact
 

P-47 Auto Zero
 

Press (3 and then 8 4 hypherlS must appear in the display. 

Press 13 at least 5 times to insure that the HydroRanger will 
obtain a stable ultrasonic measurement The resultant reading will 
be the apparent head with respect to the estimated P- 3 =3.33 ft . 
Enter "physical head measurement", over the displayed value 
previously obtained. This is the true head measurement from wall 
gauge, dipstick or stilling well, taken at the same time as the 
ultrasonic measurement and representing the same head . 
measurement point as seen by the transducer. The physical head 
measurement must not be in the near blanking zone. An offset value, 
which is the apparent head minus the true head, is automatically 
calculated and entered into P-62. P-62 can only be deared by P-47. 

P-4S enter "5.2",	 low head cutoff is 5.2% of P-45 flow for head 
below "1" ( 40 thousand gal./ day) 
will not be totalized 

1" = 0.052 = 5.2% 
12"/ ft x 1.61 ft 

P-50 enter option "2", rnA output responds to flow 

P-59 enter "1", time sampler control dosure once every hour 

P-74 enter option "2", fail-safe low 

P-75 enter option -.75", fail-safe timer, 45 sec. 

~ to re-enter run mode ~ 
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Single Exponential, P-40 = 1 

Weirs 

transducer * 

* The lrBnsduoer must be above the 
maximum head by a11east the 

blanking value, P-5. 

• Applicable Weir Profiles 

v - notch or suppressed cipolleti or sutroor 
triangular rectangular trapezoidal . proportional 

Non-ApplJc:able Weir Profiles 

contracted compound Poebing approximate 
rectangular exponential 

Flows through these weirs may be measured using the 
universal head vs flow characterization, P-40 =4. 
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Single Exponential P-40 = 1 ( confd ) 
FLUMES 

Parshall Flume 

• 

front	 side 

It sized by throat width 

» set on solid foundation 
» general free flow equation is a = K H" where: Q = flow rate 

K = constant 

H = head 
x =exponent 

• 
It For rated flows under free flow conditions, the head is measured 

at 2 I 3 the length of the converging section from the beginning 

of the throat section. 

It	 Position the transducer -such that It is centered over the flow at a 
minimum head. 

KhafagJ Venturi 

plan 

V transducer.. 

It	 for rated flows under free flow conditions, the head is measured 15 an 
( 6- ) upstream from the beginning of the converging section. 

It	 position the transducer such that it is centered over the flow at a 

minimum height of 30 an ( 1T ) above the maximum head. 
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Single Exponential, P·40 =1 (cont'd) 
FLUMES (conrd) 

Leopold Lagco (as manufactured by Leopold Co., Inc.) 

tIvoat 

o 
-l 

front 

» designed to be installed directly into pipelines and manholes 

» Leopold Lagoo may be classed as a rectangle Palmer-Bowlus flume 

» sized by pipe ( sewer) diameter 

» for rated flows under free flow conditions. the head is measured at a 

converging 

point upstream referenced to the beginning of the converging section. 

Refer to the following table: 

Flume Size Point of Measurement 
(pipe dia. in inches) an inches 

4 -12 2.5 1 

15 3.2 1 '1. 
1 3, •4.418 

21 5.1 2 

24 6.4 2 '12 

30 7.6 3 

42 8.9 3 '12 
10.2 448 
11.454 4 '12 
12.760 5 
14.066 5 '12 
15.272 6 

» general free now equation is a =K HI<. where: a = now rate 
K = constant 
H = head 
x=exponent 

» position the transducer such that it is centered over the flow at a 

minimum height of 30 an ( 12- ) above the maximum head. 
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Single Exponential, P-40 =1 ( conrd ) 
FLUMES ( cont'd ) 

Cutthroat Flume 

It similar to Parshall ftume 
except that the floor is flat 
bottomed and ttvoat has no 
virtual length 

It refer to manufacturer's 
specifications for flow 

plan 
equation and point of head 
measurement. 

Flow through the following flumes may be measured using the 
universal head vs flow characterization, P-40 =4. 

Trapezoidal Flume 

It	 similar to Parshall flume 
except that the floor is 
flat bottomed and waYs 
are sloped. 

isometric 

Dual Range ( nested) Parshall Flume 

It	 two flumes, a 
larger on top of 
the smaller, in 
order to handle 
a larger range 
ofllows. 

plan	 front 
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Palmer-Bowlus Flume, P-40 = 2
 

( typically those manufactured by Wanninster Fiberglass or PlasMab )
 

J	
Q 

plan	 transducero I 2. point of 

side 

measurement 

front 

»	 sized by pipe diameter, D. Enter value ( in units of P·1 ) into P-43. 

»	 flume relief is trapezoidal 

»	 designed to instan directly into pipelines and manholes 

»	 head is referenced to bottom of the ltIroat not to bottom of pipes 

»	 for rated lIews under free flow conditions. the head is measured at a 

distance of 0 I 2 upstream from the beginning of ltIe converging section 

»	 position the transducer such that It is centered over the flow at a 
minimum height 30 an ( 12- ) above Ihe maximum head 

PL-444	 6-37 



•
 

plan 

H Flumes, P-40 = 3 

( as developed by the U.S.Department of Agriculture, Soil Conservation Service ) 

transducer 

.,...,...,....~~~~--=-7 _I 

y-~
 
pointaf 

measUAll1ll!nt .&. 

'"	 IiII

"'~ ~ 

[\\ ///JJ~//~/J
 
front	 side 

It sized by max depth of flume, D. Enter value ( in units of P-1 ) into P-43. 
It approach is preferably rectangular, matching width and depth for 

distance 3 to 5 times the depth of the flume 
It flow range 100 : 1 
It may be installed in channels under partial submergence 

( ratio of downstream level to head ). 

Typically:	 It 1% error @ 30% submergence 
It 3% error @ 50% submergence 

It	 for rated !lows under free flow oonditions, the head is measured at a 

point downstream for the flume entrance. 

Point of ....easurementFlume Size 

10ft ) an inches 
1 3,.0.5 5 
2 3,.0.75 7 
3 3,.1.0 9 

141.5 5'12 
2.0 18 7 ',. 

92.5 23 
10 3,.3.0 28 

4.5 41 16 ',. 

It 

It 

H flumes come with a flat or sloping floor. 
The same flow table can be used as error is less than 1%. 

position the transducer such that it is centered over the flow at a 

minimum height of 30 em ( 12" ) above the maximum head. 
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Other, p- 40 =4 

Where the primary measuring device does not fit one of the ttvee other categories, 
P-40 may be programmed for one or two head versus flow characterizations: 

It P-40 =4 : aJrVed
 
It P-40 =5 : linear
 

Seled the charaderization which most closely fits the flow charaderistics of the 
primary measuring e1emenl 

linear 

F 
I curved 
o 
w 

t7 
lf/ 

I-? 
1/ '/ 

,/V 
~:;.-

I..--" 1.0-" ::;;­

~~ 

'l' 
.....~ 

~ 

f/ 

Head 

Characterization is achieved by entering the head ( H parameter) and conesponding 
flow ( F parameter) either from ernperical measurement or from the manufacture(s 
specification. The more breakpoints that are defined. the more accurate wiH be the 
flow measuremenl Breakpoints should be concentrated in areas exhibiting the higher 
degrees of non linear flow. A maximum of eleven breakpoints can be defined. 

Head data is entered in the linear units selected ( P-1 ) and flow data is entered in the 
desired units of fIowrate. 

Other Flumes Example 

The application is to measure the flow aaoss a 4 ft rectangular weir with end 
contractions. The flow is characterized by the follolNing formula: 

cfs =3.33 ( L-Q.2H ) H1.5 

where: cfs = flow in cu ft I sec 
L = length of crest 
H = head 

PL-444 6-39 



........
•

select : 

P-1 

advance to: 

enter option "3", units in feet 

P-2 

P-3 

P-4 

P-S 

P-39 

P-40 

enter option "5", 

enter "4-, 

enter "3", 

enter -1", 

enter option "4", 

enter option "4", 

OCM 

empty distance to transducer 

span 

near blanking distance 

display f10wrate 

universal head vs flow 

press display will show 

~ H -1 

~ 
l!J8 0.000 

jil 
'-' 

Ii] 

GJmS 
liJ 

808 

H-2 

0.300 

H-3 

0.600 

(then) 

(then) 

---­

---­

'" .. .. 
li] 

0808 
H -10 

2.700 

(then) --_.. 

Ii) 
me 

H - 11 

3.000 

(then) ---­

~ 
§] 

OJ 
13 

F - 11 

F -11 

F -1 

(then) -_.. ­

•~ 
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"
 '-'
 

?A
 
'-" 

press 

0e 
IiJ 

001lTI008 
(iJ 

I!lJ 010 0 CD 8 
..
 ..
 ..
 

Ii)l
 
0lJJ(!Jmm 8
 

Ii)l 
o (!] (!J lTI 0 8l 

@ 
(3 

display will show 

0.000 

F-2 (then) --- ­

2.156 

F - 3 (then) - - - ­

6.005 

F - 10 (then) - - - ­

51.12
 

F - 11 (then) - - - ­


58.83 

F -11
 

P-40
 

P-41 enter option "1", fIowrate time units per sec
 

P-46 enter "58.83", maximum fIowrate in aJ ft / sec
 

P-49 enter option "3", 1I0wrate decimal point display max
 

3 digits after decimal 

P-52 enter option -0". totalizer convert display is divided by 1 before 

being displayed or 1 count per thousand aJ ft 

P-53 enter option "2", totalizer decimal point display 2 digits after 

decimal or resolution equals 1/100th of a count 

~ to re-enter run mode 
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APPLICATIONS WITH STANDPIPES 

In many liquid applications, access to the vessel must be made via a standpipe. In 
such cases, Milltronics can provide flange mounted transducers that win readily mate 
to the standpipe. 

The maximum standpipe length that can be used without additional near blanking 
( P-5 not greater than 0.3 m ) is 200 mm ( 8"). For greater standpipe lengths, up to 
30" long, near blanking must be extended to 150 mm ( 6" ) beyond the end of the pipe. 

The preferred dimension when selecting a standpipe arrangement is a 100 mm (4") 
diameter pipe, 300 mm ( 12") long. Near blanking would be set at 460 mm ( 18"). 

Standpipe Example 

Refening to Volume Application \ Volume Example, if the transducer were mounted to 
a 150 mm diameter flanged standpipe 0.5 m long, instead of a 1 m diameter manhole, 
the following will be required : 

select: . 

P-5 enter ".65", near blanking 

0.50 m ( standpipe length ) 

+0.15 m ( blanking past pipe ) 

0.65 total blanking distance 

~ to re-enter run mode. 

•
 

PL444 6-42 



PARAMETER DESCRIPTION 

( F ) indicates the parameter's factory setting, where applicable. 
For reference only, factory set values 
may change with software revisions. 

( V ) indicates that parameter can be viewed only, not entered. 

P-O seaJrity 

This parameter can be used to lock out the progranvner such that the 
content of parameters P-1 through p-gg can not be changed. This 
however does not prevent the parameters from being selected and 
viewed. The programmer is locked out if the content of P-O is of any 
value other than 1954. P-O can only be direct accessed. 

content	 = 1954, programmer functional (F) 
'1' 1954. programmer locked out 
= -1, pumps active during simulation 

P-1 units of calibration and display 

enter:	 1 =meters (F) 1 • =calibrate in meters, display in % 
2 =centimeters 2 •= calibrate in centimeters. display in % 
3 = feet 3 • = carlbrate in feet, display in % 
4 = inches 4 • =calibrate in inches, display in % 

For % display, entry must be made as #. 
and will be displayed as • # P • 

e.g.	 Press mand then ~ ,the display will show - 3 P -. 

P-2 mode of measurement 

enter.	 1 =material level 
2=space(F) 
3 = differential level 
4 = volume totalizer ( pump totalizer) 
5 = OCM ( open channel measurement ) 

P-3 empty distance to transducer 

enter desired amount ( F = 10.00 m ) 

PL-444	 7-1 



P-4 span 

,. distance between fuB ( high ) and empty ( low ) levels 

,. maximum level c:flfferentiaJ if OLD ( P-2 =3 ) is selected 

,. maximum head if OCM ( P-2 =5 ) is selected 

enter desired amount ( F = 10.00 m ) 

P-5 near blanking 

normally leave at fadory setting. However for blanking extension, entry 

must be slightly larger than distance to end of standpipe or far side of 

obstrudion. Blanking should not extend aU the way into span level. 

Some margin of material span should be allowed to avoid loss of echo. 

enter distance required. in units as set in P-1 ( F =0.300 m ) 

P-6 milliamp output 

enter: 0 = off 

1 = Oto 20 rnA 

2=4t020rnA 

3 = 20toO rnA 

4=20t04rnA 

P-7 decimal point location 

Sets the maximum number of digits after the decimal. The number of 

digits after the decimal will automatically reduce to avoid display overflow. 

enter. 0 =no digits after decimal 

1 =one digit after decimal 

2 = two digits after decimal ( F ) 

3 =three digits after decimal 

P-8 relay 1 function 

Refer to Functional \ Relays. 

enter desired option ( F =0 ) 

P-9/10 relay 1· ON / OFF setpoints 

enter level in units as seleded in P-1 or·C ( F = - - - -) 
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P-11 relay 2 function
 

Refer to Functional \ Relays.
 

enter desired option ( F = 0 )
 

P-12/13 relay 2 - ON I OFF setpoints 

enter level in units as selected in P-1 or"C ( F =- - - - ) 

P-14 relay 3 function
 

Refer to Functional \ Relays.
 

enter desired option ( F = 0 )
 

P-15/16 relay 3 - ON I OFF setpoints 

enter level in units as selected in P-1 or"C ( F = - - - - ) 

P-17 relay 4 function 

Refer to Function \ Relays. 

enter desired option ( F = 0 ) 

P-18/19 relay 4 - ON I OFF setpoints 

enter level in units as selected in P-1 or"C (F =----) 

P-20 relay 5 function 

Refer to Functional \ Relays. 

enter desired option ( F = 0 ) 

P-21 122 relay 5 - ON I OFF selpoints 

enter level in units as selected in P-1 or"C ( F =- - - - ) 
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Parameters P-23 through P·33 are used specifically for pump applications.
 

Refer to Applications \ Pump Control Applications.
 

P-23 submersible transducer 

enter: 0 =normal ST- series transducer ( F ) 
1 = submersible transducer 

P-24 relay 1 pump log • 

P-25 relay 2 pump log • 

P-26 relay 3 pump log • 

P-27 relay 4 pump log • 

P-28 relay 5 pump log • 

* These parameters are divided Into three levels of subparameters: 

» • service hours· log 
» • pump starts· log 
» • ratio· setpolnt 

Access is made by scrolling through the levels. 

press display will show 

IP;;' 2lil initial access (service hours) 

rC~'2qJ • pump starts· 

fA-2 '"II • ratio • setpoints 

fP ~ Ell{I . service hours • 

PL-444 7-4 



press display will show 

To view the service hours 

!fL';'2,~1 at the 'P' parameter 

I ;~3."J e.g. 1.234 hours of service 
(F = 0.000) 

To view the number of starts 

If- eql at the 'C' parameter 

[ S~ :1 e.g. 321 pump starts ( F = 0 ) 

To view the ratio setpoint 

at the 'A' parameter 

[:Innnlcu·uu factory setting 

To reset or preset the " service hours " or " pump starts" log 

[{J-,':t',\t) e.g." service hours " selected 

e.g. 1,234 hours 

e.g. reset to zero 

e.g. 0" service hours " 

To set the service " ratio " 

fFli" i':~d " ratio " setpoint 

12n,nn' e.g. 20u·uu 

e.g. 15 

l,snnl1. .t.IU " ratio " setpoint is now 15 
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P-29 pump run-on interval 

the cycflCal period in hours. in which a pump run-on duration may 

ocaJr. The initial interval begins upon return to the run mode or 

resumption of power to the HydroRanger. Subsequent intervals 

begin at the end of the previous interval. Intervals end after the time 

entered has expired or when the power or run mode is interrupted. 

enter interval in hours ( F =­ - - - ) 

P-30 pump rufH)fl duration 

the amount of lime which the lead pump wiN continue pumping 

after it has reached its OFF setpoint 

enter duration in seconds ( F = 0 ) 

P-31 spare 

P-32 OLO milliamp output 

when operating on the OLD mode. the milliamp output can be set to 
correspond either to the differential or to the level under transducer #1 

enter: 1 =cfrfferential ( F ) 

2 =level 

P-33 inflow I discharge totaling 

refer to Applications \ Pump Totalizer Application 

enter: 1 = estimated inflow or discharge volume as added 
to the pumped volume total ( F ) 

2 =estimated inflow or discharge volume is omitted 
from the pumped volume total. 
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Parameters P-34 through P-39 are used for volume and display conversion. 

P-34 tank shape for volumetric conversion 

enter. 0 =non volume - linear level measurement ( F ) 

= flat bottom 

2 =conicor 
pyramidic bottom 

3 =paraboflC bottom 

ar 

4 =half sphere bottom m­, 
'-" 

5 = flat slope bottom e:FIt 

6 =horizontal cylinder. 
flat ends 01 

7 =horizontal cylinder, 
parabolic ends P40­~ 

8 =sphere 91
(cont'd) 
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9 = custom tank design * 
( refer to Applications \ Volume Application ) 

" This option is divided into two levels of subparameters: 

H - # where: H =level coordinate 

F - # F =volume coordinate 
# =breakpoint 1 to 11 

A£cess is made by scrolling through the levels. 

press display will show 

{p,;..Blil 

c:=m 
1..·.sI 

~ 

IH~{J 

(EIJ 

[H:::'r J 

Setting of the sUbparameters is done in the same way 
as with the 'p' parameters. 

To exit the * H • and * F * subparameters: 

l1:f~;:;' 1 select any 'H' or 'F' parameter 

[R".3!l1 return to 'P' parameters 

If P-34 .. O. reading will be in percent of fuB volume. For 
volumetric reading. set conversion factoring by using P-37. 

P-35 tank dimension "A' 

the height of the bottom section of tank shapes 2. 3, 4. 5 or 
the length of one end section in tank shape 7. 
( not required for other tank shapes ) 

enter * dimension A *, in units selected per P-1 ( F = 0000) 
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P-36 tank dimension 't' 

horizontal length of tank shape exduding parabolic ends 

( not required for other tank shapes ). 

enter· dimension L", in units selected per P-1 (F ~ 0.0 0 0) 

P-37 convert display 

parameter value is the fador by which the measurement is to be 
multiplied by before being displayed. Range is 0.001 to 9999. 
enter desired factor ( F ~ 1 ) 

P-38 display offset 

this value is added to material space, volume or ullage measurement 
before being displayed ( P-39, P-76 or· •• key). The rnA output and 

alarms are not affected by the offset. The display offset is entered in 
the units programmed. subject to P-1, P-34 and P·37. 
enter offset required ( F ~ 0.000 ) 

P-39 display reading options 

enter: 0 ~ hold last alternate reading selected ( F ) l!J 
1 ~ high total: 4 highest digits of the 8 digit totalizer en 

( pumped volume and OCM only ) 

=point 1: OLD level I transducer #1 

2 ~ low total: 4 lowest digits of the 8 digit totalizer I!J 
( pumped volume and OCM only) 

=point 2: OLD level I transducer #2 

3 =head (OCM only) 0 
4 =flaw rate ( OCM only) GJ 
5 =reading level, space, differential, volume or uUage ~ 

In the run mode. the programmer keys illustrated can be pressed 
to view alternate readings. The display wiD return to the reading 
option selected ( except option 0 ) after momentarily displaying 

alternate reading. 
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Parameters P-40 through P-SO used specifically for
 
OeM applications. Refer to Applications.
 

P40 primary measuring device 

enter option:	 1 =exponential ( F ) 

2 = Palmer-Bowlus 
3 = H-f1ume 
4 = universal head vs flow - aJrve • 

5 = universal head vs flow - linear· 

• these options are divided into 2 levels of subparameters: 

H - # where: H = level roordinate 

F - # F =flow roordinate 
# = breakpoint 1 to 11 

Access is made by saoIIing through the levels. 

press display will show 

[P-:~31 

L>':JJ 

1~''iJ 

(.• "HI 

ItkLI 

IF:';::l~l 

[N,,:,>;\'I 

Setting of the sUbparameters is done in the same way 
as with the •P • parameters. 

To exit the' H' and' F • subparameters 

Iff -'::) select any • H •or' F' parameter 

8 IP - liD) return to •P 0 parameters 
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P-41 flow rate time units 

enter option: 1 = per second 
2 = per minute 

3 =per hour 
4=perday(F) 

P-42 OeM exponent 

exponent for primary measuring devices. P-40 = 1 where Q ::: K H Jl 

Obtain from manufacturer's specifications. 

enter· exponent· ( F = 1.550 ) 

P-43 flume dimension (P-40 = 2 or 3 ) 

enter' 0 " lIume size in units of P-1 ( F = 1.000 ) 

P-40=2 
I P-40=3 

~ 
'-'" I[\1l 

Palmer Bowlus 
HAume 

o =pipe or sewer dia. 

P-44 spare 

P-45 maximum head 

this is the head corresponding to the max flow rate. This parameter 
is identical to P-4. span. A change to either parameter will 
simuhaneously change the other. ( F ::: 10.00 ) 

P-46 maximum flow rate 

this is the flow rate which occurs at maximum head and determines 
the rnA output span ( refer to Functions \ Analog Output ). 
Obtain from manufacturer's specifications. 

enter· maximum flow rate·, volume units are arbitrary (F = 1000) 
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p-47 Auto zero 

this parameter aUows automatic zero calibration for the empty 
distance to transducer parameter ( P-3 ) when the physical 

measurement is not obtainable. 

P-3 is the estimated empty distance to the transducer face 

with the transducer aimed at the proper portion of the crest in the 
open channel and at a height of at least 1 ft above maximum head. 

Press 8 at least five times and untB a stable reading is obtained 

on the display. The reading, regardless of the height of the 

transducer, will be the apparent head with respect to the estimated 

empty distance, P-3. Enter the actual physical measurement of head 

at a point beneath the transducer. 

Press 8, the HydroRanger will then calculate the oorrect 

zero reference level. The offset will be automatically entered into P~2. 

P-48 oeM low head cutoff 

• 
flows for head below this level will not be totalled. Unit of cutoff is 

percent of maximum head (P-45) 

enter "percentage required" (F=5.000) 

P-49 OCM decimal point 

sets the maximum number of digits after the decimal for display of. 
flow rate ( P-39 =4). The number of digits after the decimal will 

automatically reduce to avoid display overflow. 

enter: 0 = no digits after decimal 

1 = one digit after decimal 

2 =two digits after decimal ( F ) 
3 =three digits after decimal 

P-SO OCM rnA output 

refer to Functional \ Analog Output 

enter: 1 = rnA responds to head ( F ) 

2 =rnA responds to flow 
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P-51 

P-52 

P-53 

P-54 

PL-444 

OCM simulation
 
F-;'il
 

press	 l:::JI , display will show previous flow 

enter head in units programmed, display will show head 

press	 8. display will show corresponding now 

Parameters P·52 through P-59 are used specifically for OCM 
and pump totalizer applications. Refer to Applications. 

totalizer display factor 

totalizer display of flow or volume pumped is factored by a power of 
10 to determine the count per flow. The factor is selected as follows: 

enter:	 - 3 =multiply by 1000
 

-2 =100
 
-1 =10
 

o =divide by 1 ( F )
 

1 =10
 
2 =100
 

3 =1,000
 
4 =10,000
 

5 =100,000
 

6 = 1;000,000
 
7 = 10,000,000
 

e.g. present flow rate is 450 gall sec 

if P-52 =O. totafazer is inaemented at a rate of 1 count per gallon 

if P-52 = 3, totalizer is inaemented at a rate of 1 count 

per thousand gallons 

totalizer decimal point location 

sets the number of digits after the deemal point for the low total 

only. The decimal point will not f10al 

enter:	 0 =no digit after deemal
 
1 =one digit after deemal
 
2 = two digits after deemal ( F )
 
3 = three digits after decimal
 

low total 

this parameter will display the 4 lowest digits of the 8 digit totalizer 

used in pump totalizer or OCM application. The parameter will also 

aUow the display to be reset to any value. ( F = 00.00 ) 
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P-55 high total 

the parameter will display the 4 highest digits of the 8 digit totalizer 

used in pump totalizer or OCM applications. The parameter will 

also allow the display to be reset to any value. (F = 0000 ) 

P-56 remote totalizer contact control. 

a momentary closure of the remote totalizer contact occurs 
once each time the entered flow or pumped volume has passed. 

enter option:	 - 3 = 0.001
 

-2 = 0.01
 

- 1 = 0.1
 

o = 1( F) 
1 = 10 

2 = 100 
3 = 1,000 

4 =10,000 

5 = 100,000 

6 = 1,000,000 
7 = 10,000,000 

P-57 
& 

P-58 

flow sampler control 

a momentary closure of the flow sampler contact occurs once each 

time a volume of y x 10", as defined by P-57 (x) and P-58 (y), 
flows or is pumped. 

enter P-57 (x) =base 10 exponent, - 3 to 7 ( F =0 ) 

enter P-58 (y) =mantissa, 0.001 to 9999 ( F =1.000 ) 

e.g. if P-57 = 3 and P-58 = 5, then a sampler contact closure will 
occur each time 5 x 103 = 5000 units of volume has passed 

P-59 time sampler control 

a momentary closure of the time sampler contact occurs each 
time the entered amount of time in hours has elapsed ( F = - - - - ) 
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Parameters P-60 through P-67 are used to achieve 
specialized or custom calibration. 

P-60 fun calibration 

this provides a measurement offset compensation on a full tank. 

A measurement offset might oa;ur when parameters 3 and 4 

do not exactly match the tank dimensions referenced for 

volume conversion. ( F = - - - - ) 

Fill tank as much a permissible. but without going 

into the blanking zone. 

Press l3. the HydroRanger will take a measurement and 

display the space or level ( P-2 ) in the linear units chosen ( P-1 ) 

regardless if percent, volume or convert display is used. Press 8 
at least 5 times and insure that a stable reading is being obtained. 

Enter the actual space or level ( P-2 ). 

Press 8. the HydroRanger will now calculate the correct 

measurement offset to be used in future measurements 

and automatically enter it into P-62. 

P-61 empty calibration 

this provides sound velocity compensation on an empty tank. This is 

required on a volume application where the atmosphere in the tank 

is other than air or the atmospheric temperature is constant but other 
than 20 "C and no temperature sensor is being used. ( F =----) 

Empty tank is much as permissible. Leave filled with nannal vapour 

and at normal operating temperature. 

Press 13. the HydroRanger win take a measurement and 

display the space or level (P-2) in the linear units chosen (P-1) 

regardless If percent. volume or convert display is used. Press 8 
at least 5 times and insure that a stable reading is being obtained. 

Enter the actual space or level ( P-2 ). 

Press 8. the HydroRanger will now calculate in correct 

sound velocity to be used in future measurements and automatically 

enters it into P-63 and P-64. 
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P-62 measurement offset 

this displays the measurement offset used in conjunction with a tuB 
tank calibration, P-60. or an offset value may be entered directly. 

The offset is added to the ultrasonic measurement such that its effect 

will be carried through the reading ( P-39. P-76 or ~ ), rnA 
output and relay setpoints. (F = 0.000 ) 

P-63 sound velocity at 20 "C 

can be used to enter the known velocity, at 20 "C. of sound in a 

particular gas or vapour or to view the resultant veIoclty of an 
empty calibration ( P-61 ). normalized to 20 "C. ( F = 344.1 ) 

the units of velocity are assumed to be: 

meter! sec 

feet! sec 

if P-1 = 1 (meters). 2 ( centimeters ) 

if P-1 = 3 ( feet), 4 ( inches) 

P-64 velocity at P-65 

can be used to enter the known velodty. at the temperature of P- 65. 
of sound in a particular gas or vapour or to view the resultant velocity 
of an empty calibration. at the temperature of P- 65. ( F =344.1 ) 

the units of velocity are assumed to be: 

meters ! sec 
feet! sec 

if P-1 =1 (meters), 2 ( centimeters ) 

if P-1 = 3 (feet). 4 (inches) 

P-65 air temperature in ·C. as measured by temperature sensor or programmed 
transducer operating temperature, if sensor is not used. enter temperature 
required in "C ( F =20 ·C ) 

P-66 maximum air temperature in "C 

records maximum air temperature measured by temperature sensor. 

Press 8 then 8 to reset ( F =- 99 "C ) 

P-67 minimum air temperature in "C 

records the minimum air temperature measured by temperature sensor. 

Press 8 then 8 to reset ( F = 150 "C ) 
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Parameters In P-68 through P·75 are used to stabilize the reading.
 
These are general purpose parameters, suitable for all applications.
 

P-68 fill damping 

is the maximum rate at which the clSpiay reading and analog output 
will change under filling conditions. The damping rate is meaSlnd 
in P-1 units per minute and has a range 01 0.001 to 9999. Thus the 
smaller the number entered. the greater the damping. 

enter desired amount ( F = 10.00 m I min ). 

In pump up applications, for safe operation it is suggested that the 
damping value allow for level changes at the pumps maximum 

operating capacity, rather than the process design value. 

P~9 empty damping 

is the maximum rate at which the display reading and analog output 
will change under emptying conditions. The damping rate is 

measured in P-1 units per minute and has a range of 0.001 to 9999. 

Thus the smaller the number entered, the greater the damping. 

enter desired amount ( F = 10.00 m I min ). 

In pump down applications, for safe operation it is suggested that the 
damping value anow for level changes at the pumps maximum 

operating capacity. rather than !he process design value. 

P-70 process rate display ( V ) 

display the rate of fiNing ( + ) or emptying ( - ) in P-1 units I minute 

P-71 process rate filter 

controls the response of the rate display 

enter option: 0 =continually averaged rate 
1 =update rate every minute or 50 mm ( F ) 
2 =update rate every 5 minutes or 100 mm 
3 =update rate every 10 minutes or 300 mm 

99 =programmable· 
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• this option is divided Into two levels of subparameters: 

.8-71: time in seconds 

• 0-71: distance in linear units as set in P-1 

Access is made by scrolling through the levels. 

press display will show 

19 
01]] 
8 
@1 

I', .~;.lJJ 

IRq) 

~ 

rc ;,;, ", 'I:J .• ,~. 

~ 

@1 

Setting the 5ubparameters is done the same 
way as with the • P • parameters. 

P-72 fuzz filter 

the fuzz filter is designed to keep the display constant when minor 
changes on the surface of the liquid ( ripples ), electrical noise or air 
movements in the vessel occur. 

enter: 0 =off 
1=on{F) 

P·73 agitator disaimination 

enter: 0 =off 
1=on{F) 
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P-74 fail-safe mode 

in the event of a loss of echo, the HydroRanger wiA flash • LOE • 

and go into one of the following fail-safe modes after the timer 

( P-75 ) expires 

enter. 1 =high 

2 = low 
3 =hold last entry (F) 

P-75 fail-safe timer 

the amount of time delay before going into fail-safe mode enter 
• desired amount of time ., in minutes ( F = 15.00 ) 

e.g. for 30 sec. time delay, enter· 0.5· 

Parameter P-76 through P-78 are used for measurement and simulation. 

DISPLAY: 

select desired parameter 

P-76, 77 or 78	 press ~,the display wiU show the reading of the last 

ultrasonic measurement 

press E3 to update ultrasonic measurement 

SIMULATION: 

select desired parameter 

P-76, 77 or 78	 press 8 ,the display will show the simulated rise and 

faU of the material level 

The simulation wiD raise and lower the material level through the 
calibrated span, P-4, at a rate of 1% of the span per second. On the 
OLD application, one side ( relay I LED 5 ON ) is kept at a constant 
level, while the other side ( relay I LED 5 OFF ) is varied. The OLD 
simulation win alternate every 6 seconds. 
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Pressing Ii) during simulation causes the apparent level to 

rise. Holding in liJ .inaeases the rate of filling. Pressing I!J 
causes the level to faU. Holding in I!lI .inaeases the rate of 

emptying. During simulation, relay LEO's, alarm relays and rnA output 

are all enabled to allow fuR response of the HydroRanger. Pump 

relays are maintained in a de-energized state throughout simulation 

( unless P-o = - 1 ), however the corresponding relay LED's wiD 

respond. Relay LED's for pumps will not be illuminated within 1 

second, simulating the 10 second start delay under actual operation. 

As damping, fuzz filtering and agitator disaimination are not required, 

they are turned off. 

;0 end simulation program, press 13 twice. 

P-76 reading 

this is one of the optional displays selected in the display options 

parameter, P-39. It can also be obtained by pressing ~ . 
This reading incorporates both the measurement and display offsets. 

MODE READING 

(P-2 ) (linear, %, volume) 

material material 

space space 

OLD differential 

volume total material 

OeM head 

P-77 material level 

this is the actual material level referenced to zero or empty 
level in m. an, ft or in. 

P-78 space or distance 

this is the actual distance from the transduceT face to the material 
level in m, an, ft. or in. 
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Parameters P-79 through P-88 are used for 
echo processing and analysis. 

P-79 scope displays 

i:l' '''~(';DLCD Display 7' 11tt:~'t' 

window ---'1=_TVT--I II 

select any combination of scope displays 

o=scope display off ( display' _ • )( F = ) 
1 =scope display on ( display' U • n, C or p' ) 

e.g. to display the QJrve and the profile on the oscilloscope: 

press ~ • enter· 0110 • 

press 8 .display will show LnLJ 

P-80 echo confidence ( V ) 

a measure of echo reliability. Press l3 to make an ultrasonic 
measurement and the updated echo confidence will be displayed. 
This feature is useful when aiming the transducer. 

LCD display r~~~[?~·~·;l'.;~··J 
1 

short pulse 1 

long pulse 

display: 

e.g. short pulse confidence of '11' /Iong pulse 
confidence of '2' (dB) 

e.g. short pulse confidence of '19' / no long 
pulses transmitted 

pulses transmitted, but no echo 
(check for faulty transducer or wiring) 

[H..' ...':- -I submersible transducer submerged ( P-23 =1 ) . 
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P-B1 confidence threshold for short measurement 

minimum echo confidence for echoes within 1 meter of transducer. 

If echoes are beyond 1 meter or have a confidence under the 
threshold level, the short measurement will be ignored and the long 

measurements will become valid. 

Enter threshold. (F = 10) 

Typical usage; if transducer were picking up sman unwanted echoes 

from dose in, ina-ease threshold to a value above that of the echo 
confidence ( P-80 ) so that close in echoes are no longer detected. 

P-82 confidence threshold for long measurement 

minimum echo confidence for long measurements. If no echo 
confidences meet this threshold, a loss of echo condition will prevail. 

Enter threshold. ( F =5 ) 

Typical usage; during filling of vessel, material intersects beam path. 
Instead of displaying wrong level, inaeasing threshold to a value 

above that of the echo confidence ( P-80 ) will force the 
HydroRanger into fail-safe. 

P-83 echo strength ( v ) 

displays the absolute strength of the selected echo 
in dB above 1 uV rms 

P-84 noise 

average and peak ambient noise, in dB above 1 uV rms 

Ambient noise includes acoustical and electrical noise being picked 
up by the transducer I receiver cirQJit when the transmit I receive 
cycles have been disabled during the program mode. 

LCD display L.--2") 
average --"1 I 

peak-----------­
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P-85 echo processing algorithms for long pulses 
( for short pulses, a fixed algorithm is autornaticaUy selected ) 

enter: 1 =best echo of first and largest ( F ) 

2 = first echo 
3 =largest echo 

P-86 TVT curve 

enter: 1 =standard ( F ) 

2 = flat 

P-87 range extension 

used to extend the measurement range into the far end blanking. 

In applications where the zero level does not correspond to the 

bottom of the, vessel and it is desired to monitor this zone, the far end 
blanking may need to be reduced. This is aa:omplished by entering a 

range extension value as the percentage of P-3 which equals the 

extra distance required. If it found that false echoes are appearing 

ahead of the far end blanking zone, the range extension should be 

deaeased by reducing the factory set value of 20%. 

enter, as percent of P-3, distance below 0 not blanked ( F =20 ) 

P-88 number of transmit pulses 

lhis parameter is used to select the number and duration of the 
pulses to be transmitted per measurement. 

enter: 1 =one short pulse only • 

2 =one long pulse only ­

3 =t1oVO long pulses and one short pulse 

4 =one short pulse if target is within 1 m, or 
one short pulse and two long pulses if target 
isbeyond1m(F) 

• CAbL LOE message inactive 

- submergence detection inactive 
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Parameters P-89 through P-98 aAl used for testing. 

P-89 software revision number ( V ) 

p-go memory test M 

press 8	 the display wiD show 

• PASS' »memory test passed 

• 1 • » RAM faHure 

•2 • » EPROM failure 

•3 ' » EEPROM faHure 

P-91 LCD, LED and relay test ( V ) 

This test will cause the Allays to change state. 
Be sure to lock out all applicable alanns, 

pumps and machinery befoAl pressing· Enter· 

press 8	 »LCO characters should flash sequentially 

» all relays should tum on and off sequentiaUy 
» aA LED's should flash sequentiaRy 

» press any key to slop 

P-92 rnA output test 

used to display the last rnA output (in the RUN mode, press 5 ) 

A test value may be entered with the keypad or obtained by pressing

8 .The value displayed is transmitted via TB1. Upon returning 

to the RUN mode, the parameter value will assume the actual rnA 

output level. (F = 0.000 ) 

P-93 temperature sensor resistance in K ohms M 

P-94 transmitter test ( V ) 

press 8 .the transmitter will fire at a regular rate and the
 

transmit neon LI will flash correspondingly.
 

Press any other key to stop. ( F =----)
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P-95 programmer test M 

press 8 .then press each key from left to right starting with 
the top row. The display wiN acknowledge each key pressed: 

Key Displlly Key Display 

., HIITI c::I:J l!J ~ 

[)1 CLJ l3 CID'Of:' ", 

[L] (3 1:2-101 
[LJCDJ l!I 0:0 

lTI ~ §l CILJ 

01 CD 8 CI£D. .. .. " 

0 CLJ liJ !fIr :J 

I]J CCJ liJ CILI"'.1 

(!j CLJ 0 OLJ 
II],U " IPJ'I:S'S10 8 

if any key is pushed out of sequence or malfunctions, 
the display will show • FAIL '. Press (!)l to return to 
the parameter mode. 

P-96 watchdog reset test M 

press 8 ,hyphens will flash for 5 seconds or less and then 
the HydroRanger goes into the run mode. Should the test faH, 
the HydroRanger will not go back into the run mode. 

P-97 trim for 4 rnA 

when this parameter is selected, the rnA output goes to 4 rnA. 

This display however, will show a typical value of 200. The value 

can be inaeased or deaeased by pressing (!)l or 8 respectively, 

or by entering a value. This will proportionally change the rnA 

output value so that remote equipment will read 4 rnA. This parameter 

is not reset by P-99. 
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e.g. select P-97 

press 

P-98 trim for 20 rnA 

display will show 

l'ethJI 
I 2o,z1 

meter win show 

1< '.aft :}.A 

k,fI.q·~ 

Ic·'i3.···~ 

When this parameter is selected, the rnA output goes to 20 mAo The 

display however, will show a typical value of 3490. The value can be 

increased or decreased by pressing G)l or l3 respectively or by 

entering a value. This will proportionally change the rnA output value 

so that remote equipment will read 20 mA. This parameter is 

not reset by P-99. 

• 
e.g. select P-98 

press display will show meter will show 

!P,:,.;qBJ 
l"3'ii':7'l.' I13t;{qnl l£!t2JM 

ICHIB81 

P-99 master reset 

used to reset ALl parameters to their factory setting. 

press display will show 

All parameters have now been retumed to their factory settings• 

• 

•
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TROUBLESHOOTING 

GENERAL 

There are a few adjustments for echo processing and they should be used judiciously. 

Transducer location and aiming are the most impottant factors affecting the 

reliability of the HydroRanger. Refer to the associated transducer manual. 

OSCillOSCOPE
 

An oscilloscope can be used to view the transmit, receive and processed echo signals.
 

Connect as follows: 

oscilloscope location description 

probe J1.RCVR.board A amplified receiver signal 

J2.SCOPE.board A processed echo 

TB1-8.board B raw transmit/receive signal 

external trigger J3.SYNC.board A oscilloscope synchronization 

ground J4,COM.board A ground 

The transmit and receive signals are best viewed while in the run mode or with P-94, 

transmitter test, set to fire automatically in the program mode. 

To view the processed echo. P-79 must be set for the desired display. If the 

PROGRAM mode is exited for more than 10 minutes, P-79 will have to be reset to 

view the displays on the oscilloscope. 

The processed echo can be viewed and updated by pressing 8 . This must be 

done while in the program mode. but can be done while viewing any parameter. For 

example. echo analysis parameters 79 - 84 or echo processing parameters 85 - 87 

can be viewed or changed while monitoring results on both the HydroRanger display 

and on the oscilloscope. 
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The processed echo display ( P-79 ) can be made to show not only the processed
 
echo profile. but also the:
 

•	 echo mar1cer 

•	 window 

• TVT QJrve or auxiliary window 

Typical scope settings for viewing the processed echo are: 

•	 gain-1v/d 

•	 sweep - 1 msec I div 

The following are restricted to transmission In air at 20 "C. 

•	 to obtain a time measurement of the processed echo. the sweep lime must 
be multiplied by a fador of 10 

•	 to obtain a lime measurement of the transmit or receive signal. use the 
adual sweep selling 

•	 to obtain a distance measurement of either of the above types of echoes. 
divide the respedive lime measurement by 1.8 msec I it or 5.9 msec I m 

Typical Scope Display 

( far end blanking ) echo markerecho profile 

TVTcurve 

(nearblanking) 

Scope Display LCD display ( P-79 ) 

Window u 
Mar1cer	 n 
Curve-TVT c 
Profile	 P 
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TROUBLESHOOTING GUIDE 

The following is a list of operating symptoms, their probable causes and the actions to 
resolve them. 

SYMPTOM CAUSE ACTION 

loss of Echo ( LOE ) 

display will flash open drcuit check transducer wiring • 
CAbL I LOE, neon L1 will 
flash but no pulsing is felt 
on the transducer face 

defective transducer check maximum 
temperature P-66 against 
transducer rating • 

try a substitute 

display will flash short drcuit check transducer wiring • 
CAbL I LOE, neon L1 
remains off and no 
pulsing is felt on the 
transducer face 

defective transducer or check maximum temp. 
drcuit board P-66 against transducer 

rating • 

try a substitute 

display will flash LOE, 
neon L1 will ftash, pulsing 
is felt on transducer face 

level or target is out of 
range. Under optimum 
conditions maximum range 
is 15 m plus 20% of P-3 

check transducer 
specifications • 

check calibration 
parameters 

application too steamy. 
Under these conditions 
range may be adversely 
affected 

try using a longer range 
transducer 

if condition occurs only incease faR-safe timer, 
during filling. the P-75 
transducer face may be 
covered. Shipping dean 
cardboard or material 
build-up on transducer face move transducer to better 

location • 

mount in standpipe • 

• refer to associated transducer manual 

PL-444 8-3 



SYMPTOM CAUSE ACTION 

•.• continued transducer location 
or aiming : 
- poor installation 
- moved by material or 

vibration 
• ftanging not level 

re-locate or re-aim 
transducer for maximum 
echo confidence, P-8O • 

transducer malfunction check P-6S, 66 &67 
- temperature too high or 

low inspect 
- physical damage 
- excessive foam on use foam deflector or 

liQUid face slillingweD 

Reading does not change, HydroRanger processing relocate transducer • 
but the level does wrong echo, 

i.e. vessel waD, structural check echoes with 
member. stationary agitator oscilloscope 

transducer ringing, reading 
high level 

inaease blanking, P-S 

check echoes with 
oscilloscope 

raise short measurement 
confidence threshold. P-81 

Measurement is measurement offset refer to P-6O &62 
consistently off by a and the volume 
constant amount application example 

Reading error 
progressively worsens with 
distance 

temperature 
compensation 

sound velocity 
compensation 

insure that 'J2' is properly 
set. refer to Installation \ 
Selecting Temperature 
Sensor 

P-61 &63, and the volume 
appUcation example 

Screen blank, loss of power check power wiring. 
neon L1 not flashing jumpers and fuse. 

• refer to associated transducer manual 

PL-444 8-4 



SYMPTOM CAUSE ACTION 

HydroRanger will not programmer improperly refer to instaAation 
respond to programmer positioned 

infrared window 
obstructed 

programmer battery low 

dean 

test programmer P-95 

Reading erratic echo confidence weak 

liquid surface agitated 

malerial fdling 

electrical noise 

agitator blades 

refer to P-85, 86 87 & 88 

increase damping, 
P-68 &69, 
tum on fuzz filter P-72 

relocate transducer· 

inaease damping, 
P-68&69 

check P-84 under 
quiescent conditions. noise 
should be under 15 dB 

transducer cable must be 
in grounded metal conduit 
and cable grounded only 
at T8-1· 

increase damping, 
P-68&69 

setP-73 to 1 

Reading 'EEEE' reading to large re-calibrate. 

i.e. P-3. 4. 37, 52 & 53 

Reading response slow damping to high 

agitator on 

fuzz filter on 

ina-ease P-68 & 69 

tum affP-73 

tum offP-72 

Reads correctly but detecting close range echo inaease blanking 
occasionaUy reads high or ringing 
when vessel is not fun inaease short 

measurement threshold. 
P-81 

transducer mounting • 

High level reading lower material is within near deaease blanking limit 
than material level blanking zone ( P-5 ). 

Echo multiple being level 
processed 

material high 

• refer to associated transducer manual 

• 
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MAINTENANCE 

The HydroRanger requires no maintenance, however a program of periodic checks 
would be beneficial. 

The enclosure and ciraJit boards should be cleaned if necessary, but only when the 
power is disconnected at the main breaker and using a vacuum cleaner and a dean, 
dry paint brush. Check all electrical contacts for corrosion and arcing. 

If the HydroRanger is mounted in a dusty or oily environment, make sure that the 
programmer and front cover are kept dean, oIheIwise it may impede the infrared 
signal transmission required for programming. 

It is also a goOd idea to periodically check the face of the transducer. It should be free 
of material build-up, corrosion or deformation. 

• 

• 
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SOUND VELOCn"IES 

GASES (0 "C) mlsec fllsec 

air. dry 331 1086
 

ammonia 415 1362
 

argon 308 1010
 

cartJon dioxide 259 850
 

carbon monoxide 338 1109
 

chlorine 206 676
 

deuterium 890 2920
 

ethane (10°C) 308 1010
 

ethylene 317 1040
 

helium 965 3166
 

hydrogen 1284 4213
 

hydrogen bromide 200 656
 

hydrogen chloride 206 676
 

hydrogen iodide 157 515
 

hydrogen sulfide 289 948
 

illuminating (coal gas) 453 1486
~ methane 430 1411
 

neon 435 1427
'--" 
nitric oxide (10 "C) 324 1063
 

nitrogen 334 1096
 

nitrous oxide 263 863
 

oxygen 316 1037
 

sulfur dioxide 213 699
 

VAPOURS (STee) 

acetone 230 755
 

benzene 202 663
 

carbon tetrachloride 145 476
 

chloroform 171 561
 

ethanol 269 883
 

ethyl ether 206 676
 

methanol 335 1099
 

water vapour (134 'C) 494 1621
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Aeration: 

~amangle: 

Blanking: 

Crest 

EEPROM: 

EPROM: 

Flume: 

Free flow: 

Gauge well:• 
Head:
 

LCD:
 

Max head:
 

Measurement:
 

Nappe:
 

OCM:
 

Primary measuring device:
 

Ringing:
 

Secondary measuring device:
 

PL-444 

GLOSSARY 

air gap between nappe and weir. 

angle between the opposing one-ha/f power
 

limits (-3 dB) of the sound beam
 

zone in which received echoes are ignored.
 

the edge ( sharp-aested weir ) or surface
 

( broad aested weir ) over which the flow passes.
 

electrically erasable programmable read only memory.
 

erasable programmable read only memory.
 

a 3 part hydraulic structure, consisting of converging.
 
throat and cfrverging sections, to constrict the flow 
through the throat, thereby inaeasing the head in the 
~vergingsection. The change in head is 
proportional to the change in flow. 

downstream liquid level is low enough or the 
discharge flow is fast enough. so as not to 

impede flow through the flume or weir. 

same as stilling weD. 

liquid level above zero (static) reference level. 

liquid aystal display. 

head at maximum flow rate.
 

each time a lransmit pulse or set number
 

of pulses is sent to the transducer.
 

the jet of liquid leaving the weir aest 

open channel measurement 

hydraulic structure of an open channel 
for measuring liquid flow. e.g. weirs and flumes. 

the inherent nature of the transducer to continue 
vibrating after the transmit pulse has ceased. 

any instrument for measuring the head or flOlN 

related to the primary measuring device. 
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Stilling weD: 

SubaiticaJ flow: 

Submerged flow: 

UUage: 

Weir: 

• 

PL-444 

a well separate from but aO}8Cent Co the primary 
measuring device and interconnected by a smaU 
duct to provide an ideal point of head measurement 

same as submerged flow. 

when the downstream level rises or the discharge 

flow is so slow that it impedes the free flow of liquid 
through the primary measuring device. 

the remaining spatial volume of a vessel 
or the volume required to fiB a vessel. 

a dam with or without flow notch 8a'OSS an open 

channel to produce a crest in the liquid upstream. 
The head of the crest is proportional to the flow. 
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ALPHABETICAL PARAMETER LISTING
 

, ,PARAMETER PARAMETER 

agitator disaimination P-73 pump 5, haurs P-28
 

air: temperature P-65 pump, run-on, duration P-30
 

air temperature. maximum P~ pump, run-on, interval P-29
 

air temperature. minimum P~7 range extension P~7
 

algOrilhms P~ me display P-70
 

analog ooIput P~ rate filler P-71
 

analog output, OlD P-32 I1IIay 1, function P~
 

analog output, oeM P-50 I1IIay 2. function P-11
 

analog output, trim. 4 mA P-97 I1IIay 3. function P-14
 

analog output, trim. 20 mA P-98 I1IIay 4. function P-17
 

auto zero ( OCM ) P47 relay 5. function P-20
 

blanking P-5 relay 1, setpoint, off P-10
 

confidence P-80 relay 2, setpoint, off P-13
 

confidence lIveshold. short P~1 relay 3, setpoint, off P-16
 

confidence threshold, long P~2 relay 4, selpoin\, off P-19
 

convert display P-37 relay 5, seIpOint, off P-22
 

convert display. totalizer P-52 relay 1, selpoint, on P-9
 

damping, empty P~ I1IIay 2, seIpOin\, on P-12
 

damping. fill P-68 I1IIay 3, seIpOin\, on P-15
 
decimal point P-7 I1IIay 4, setpoinI, on P-18
 
decimal point, OCM P49 relay 5. setpoint, on P-21
 

decimal point, totalizer P-53 relay, flow sampler. exponent P-57
 

display reading options P-39 relay, flow sampler. mantissa P-58
 

echo stnInglh P-83 11IIay. time sampler P-59
 

empty calibration P~1 remoIetolaJizer P-56
~ empty distance P-3 RlSet P-99
 
exponent (OCM) P42 scope displays P-79
'-' 
taU-safe P-74 seaKity P-O 
tail-safe limer P-75 simulation, distance P-78
 

flume dimension P43 simulation. maleriallevel p-n 
full ca6bration P~ simulation, OCM P-51
 

fuzz filter P-72 simulation, reacflllll P-76
 

high total P-55 sofIwaIe version P~ 

infIoW/dischalge tolaJting ( pump ) P-33 sound veIocily at 20 "C P-63
 

loW head cutoff ( OCM ) P48 sound velocity at air temperature P~ 

loW total P-54 span P4 

maximum flow late P-46 tank dimension A P-35
 

maximum head P45 tank dimension L P-36
 

measurement, distance P-78 lank shape P-34
 
measurement, material level p-n lest, analog output P-92
 
measurement, reading P-76 test, programmer P-95
 

mode of measurement P-2 test, mem<lI)' P-90
 

noise P~ test, temperature sensor P-93
 
number of transmit pulses P-68 test. transmitter P-94
 
otrset. display P-38 test, watchdog reset P-96
 
oIfse\, measurement P~2 test, LCD, LED and relay P-91
 
primary measuring device P-40 transducer, submersible P-23
 
pump 1. haurs P-24 TVT curve P~6 

pump 2. hours P-25 units P-1
 

pump 3. haurs P-26 units, flow late time P41 

pump 4. hours P-27
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Clearwell Water Level Alarm Instruments 
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Liauid level Control 
l~lc4 Serie~ 

Single Probe 
..... .._~ .. ..,.,
~

-"
 '''-.- ' ....
 
,- '.,. 

~ V{'-q 

~10;.­....:tti~; -V"R"'t'­

_A_ .•• 

• Single Probe Level Control 101' Conduaive Liquids 
• Adjustable Of Fixed 5ensing up 10 250Kn 
• F. 01' DnIin Operation Available 
• 24. 120, 01' 230 V AC Models are Available 
• Isolated AC vollage on Ihe Probes
 
.4 A Resistive SPOT Isolated Contacts
 

Ordering Table
 
X
 

~ 
Input
 

2 - 24 VAC A - Drain LL.
~ ~-120~ B - Fill "Itt 
'-b - .I:.1U V AC 

lLC44A1A Fixed - llC46B5F50 

ASS 

Description
 
The UC4 combines resistance sensing circuiUy with
 
solid state timing to provide single probe level
 --_...._.~ 

~ :rna intenance, On adjustable units. the sensitivity
 
adjustment allows aceuate level sensing wtlie ignoring
 
foam~ agents and "oating debris, Transformer
 ~ 45~_. ·~O~isolat 12 V AC is provided at the probe to prevent
 
electrolysis. A trickle current of less than 1 mA
 
determines the presence or absence of liquid between
 : 1 8 ... ---. .
the probe and common. The llC4Sel'ies can be
 
used with many types of low voltage (resistance
 
changing) transducers to perform other control
 
functions like temperature limit control. photo timit
 L-....; V
control, condensation sensing. and ice sensing. 

Relay contacts:~ar~ !solated. 
intemal cormections. 

Operation
 
Drain (pump Down Mode): When the tiquid level
 Connect common to conductive 'tank. Additional 
rises and touches the probe. a fIXed time delay begins. probe is necessary for non-conductive 
This time delay prevents rapid cycting of the output insulated tanks. 
relay and its load. At the end of the time de:!' the 
output relay energizes and remains energiz unti P = Probe C =Probe Common 
the tiquid level faits below the probe. The output relay 
then de-energizes and remains de.-gued until the 
liquid again touches the probe. Fill (Pump Up Mode): 

below the probe. a fIXed time delay begins. This time 
delay prevents rapid ~Iing of the output relay and 
its lOad. At the end of• Approvals: 'M (ij CE energizes and remains energized until the liquid level 
rises and touches the probe. 
de-energizes and remains de-energized until the liquid 

X X level again falls below the probe. 

~me Delay ~ense 
(Seconds) 

~ev;!nce-Specify fixed delay -AdJu~
 
(1 ... 60) secs. in - r J
 
1 s increments Specify fixed
 

resistance 
(1 ... 250) 
in 1K a 
increments 

"0 

ON/OFF (Single leveQ Resistance sensor
 
with built-in time delall to nrevent ranid Clldinn
 (60.7),LI~I12 V AC at nrobe terminals 

Facto'" fixed or ad'ustable to 250K a L-
Adjustable - guaranteed range 1-,;1.78-1 

Factnrv fixed +1-10% (45.2) 

24 120 or 230 V AC
 
24 VAC
 -15% ... +20% 

120 & 230VAC -20% ... +10%
 
50 ... 60 Hz
 

Electromechanical relall
 
Isolated sinole Dole double throw SPD contacts
 
4 A resistive at 240 V AC' 1110 hn at 240 V AC
 

IEEE C62.41-1991 level A
 
~ 1500 V RMS between innut outnut & nrobe
 

Pluo-in socket
 
8-Pin nlun-in
 

2.91 x 2.39 x 1.78 in. 173.9 x 60.7 x 45.2 mml 

Accessories-20'C ....60·C
 
-40'C '" .80·C
 
- 60z 170n\
 

o~PanelmomtlUl 
PIN: eZl 

f. Level probe'JI''JIf; PIN: UP-24 

.~ 

~ 
E_wtil 
a>nWTIOl1 c:onnection 
PIN: WCC-1138-1 

See accessory page at the end of this section. 

p 

C U\/ 'f 

IHH \:: 

~ 

Dashed lines are 

or 

V = Voltage 

When the liquid level falls 

time delay. the output relay 

The output relay then 

. . 

.~~ 
I-- 2.91 (73.9) :::!l 

Inches (Milimeters) 

"L-r 

IOCtal 
a.pinsocket 
PIN: NOS-8 

=~~~ 
~ 

Eleclrode 
PIN: wee-" 18 

llC4 
Series 

~ 

Example PIN: 

Technical Data 
Control 
T~pe 

Sense Voltaae 
Sense Resistance 
Sense Resistance Tolerance 

Inout 
Voltace 
Tolerance 

FrecuencII 
OutDut 
Tvoe 
Form 
Ratino 
Protection 
Surae 
Isolation Voltaoe 
Mechanical 
Mountinn 
Termination 
Packa(]e 
Environmental 
OnF!ratino Temoerature 
Storace Temnerature 
Weioht 

I 

332 ABB Inc.· Sales Information 1-888-385-1221 • Technical Assistance 1-8oo-377-SSAC (7722) • _.SS8C.com 



BIW Controls 
, Electrode HolderS/Ele~odes
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Clearwell No.2 Discharge Butterfly Shut­
Off Valve (V-225) 
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OptionsFeatures 

fifI ~". , 
... F/~C0'j01 

Butterfly Valves 
1-1/2" to 12" • Bodies - PVC, Corzan8 CPVC, PPL 
Disks - PVC, Corzan8 

" Rated at 150 PSI 

" Stainless Steel Shaft· 

" Fully Supported Flange 
Bolt Holes 

" Full Body, V-Notch Liner 

" Blowout-Proof Shaft 

" Viton, EPDM or Nitrile 
Liners 

CPVC, PPL, PVDF 

" Stem Extensions 

" Lug Body Design 

" Gear Operators 

" Electric Actuators 

" Pneumatic Actuators 

" Titanium Shaft 

" 2" Square Operating Nut 

"PVDF Discs 

A Better Butterfly Valve 
Hayward 1-112" through 12" all-Plastic 
Butterfly Valves are rated at a full 150 psi. 
Unlike other plastic butterfly valves. 
Hayward valves are constructed from a one 
piece body that incorporates fully supported 
flanged bolt holes to prevent stressing of the 
mating pipe flanges. Their heavy duty con­
struction stands up to the most demanding 
applications. The rock solid integral mount­
ing pad insures that the valve operator will 
function reliably - whichever operator is 
used, lever handle, gear box or actuator. 

Extra Features, No EJdra 
Cost 
Hayward Butterfly Valves feature a blowout­
proof stainless steel stem and a unique. full 
body liner that has a V-notch retention 
design. This assures positive sealing of the 
liner to the valve body. An integrally molded 
face seal provides positive sealing against 
the mating flange without the need for addi­
tional gaskets. And the lever handle has a 
built in lockout feature. 

Better Sealing 
Other plastic butterfly valves have only a 
thin o-ring on the disk to seal the valve, but 
Hayward valves feature a full body liner 
seal. This means that the process media 
never contacts the valve body. And you can 
count on the full liner seal to perfonn reli­
ably, year atter year. 

Easy Retrofit 
Hayward Butterfly Valves can be easily fitted 
into a metal piping system. All valve sizes 
meet indUStry face-to-face standards ­
allowing simple retrofit. 

No Metal, No Co"osion 
These valves have no metal in contact with 
the process media. They cannot corrode or 
rust - nor will they contaminate sensitive 
fluids flOWing through them. 

Corzanl8> cpvc is a trademar1< 01 Noveon. Inc. 

Viton@ is a trademar1< of DuPont Dow Elastomers 

1 - 15 



Technical Information
 

Lever Handle Operator Gear Box Operator 

Parts Usf 
Butterfly Valves 
1. Operator (Lever or 

GearBox) 
2. Disc 
3. Body 
4. Liner 

Dimensions - Inches / Millimeters 
G H 

Size A B C D E F GearBox Lever GearBox Lever J K Wt..lb/Kg 

1-112/50 6.00/152 1.75/44 1.50 /3B .63/16 4 3.88/99 9.31/236 6.25/159 7.13/181 10.50 /267 8.00/203 1.88/48 10.5/4.8 

2/63 6.00/152 1.75/44 1.50/38 .75/19 4 4.75/121 9.31/236 6.25/159 7.13/181 10.50 /267 8.00/203 1.88/48 10.5/4.8 

3/90 7.75/197 3.13/80 2.00 /51 .75/19 4 6.00 /152 9.75/248 6.69/ HO 7.13/181 10.50 /267 8.00/203 1.88/48 11.6/5.3 

4/110 9.25/235 3.94/100 2.19/56 .75/19 8 7.50/191 10.19/259 7.94/202 7.13/181 12.00 /305 8.00/203 1.88/48 14.3/6.5 

6/160 11.25/286 5.81/148 2.31/59 .88/22 8 9.50 /241 ·12.38/314 9.50 /241 7.13/181 14.00 /356 8.00/203 1.88/48 15.417.0 ... 8/225 13.75/349 7.75/ i97 2.50/64 .88/22 8 11.75/298 13.50 /343 10.63/270 7.13/181 16.00/406 8.00/203 1.88/48 23.5/10.7 

10/280 16.00 /406 9.76/248 3.00 /76 1.00/25 12 14.25/362 16.00 /406 NlA 8.09/205 N1A 8.00/203 2.36/59 39.0/17.7 

\t.t/ 315 19.00 /483 11.50 /292 3.18/81 1.00 /25 12 17.00 /432 17.50 / 4<15 NlA 8.09/205 N1A 8.00/203 2.36/59 51.0/23.1 

Size Body Disc Shaft Uner Operator Pressure 
Material Material Material Rating 

*1-112" to 8* CPVC CPVC 

316 SSTL 
Vrton®. EPDM 

or Nitrile 

Lever or 

Gear Box 

150 PSI 

@70F 

Non-Shock 

,... 1-1/2" to 8* PVC PVC. PPL. or PVDF 

~-112* to 12" PPL PPL 

* CPVClCPVC 8* gear operated only 

mHAYWARD®
 

DIN mebic flanges available 

Cv Factors 
(Size Factor Size Faclo~ 

1-112" 90 6" 1100 
II 

2" 125 8* 2500 

3" 280 10* 4700 1 
4* 675 12* 7100./ 

Selection Chart 

Pressure Loss 
Calculation Formula 

&P = [gJ2 
t.P = Pressure Drop 
Q = Flow in GPM 

Cv =Flow Coefficient 

Operating Temperature/Pressure 
1BIPERAlUW"C

":1000"'."'111 •• '. __ 
.Sl 

'" 
oIII III _''''001111 • _ 0 

"-TUIlE"I' 

• 
~ 

~ 

Hayward Industrial ProdUcts, Inc. 
One Hayward Industrial Drive. Oemmons. NC 27012 
Tel; 1-883-429-4635 (l-888-HAYINDL) • Fax: 1-888-778-8410 
E-mail: induslrial@haywardnel.com 
Web Site: hltp:/Iwww.haywardinduslrial.com 

Hayward Industrial Products (UK) ltd. 
Unit 2. Crowngate. WyncoIs Road 
CotchesIer. Essex C04 9HZ 
Tel: +44 (0) 1206 854454 • Fax: +44 (0) 1206 851240 

MC-1-8FY-12 Rev.. Printed in U.SA 

1 - 16 



Section 3-T
 

Air Stripper Butterfly Shut-Off Valves 
(V-1 through V-17) 

BBL

ENVIRONMENTAl SERVICES, INC.
 
Remedial Managemenl a CONIructlon
 



M&H Style145001& 1450 
• AWWA Class 150B Butterfly Valves 

'-' • Suggested Specifications: 3" - 54" 
• Consult Factory for valves 60" - 120" 

A.GENERAL 

All butterfly valves shall be of the rubber-seated tight-closing 
type. They shall meet or exceed AWWA standard C504, 
Latest edition. All valves shall be M&H 4500/1450 butterfly 
valves, or approved equal. Written approval must be given 
prior to bid. 

Both ends shall be AWWA C111 mechanical joint or per 
flanged ANSI 816.1 (or as otherwise noted on plans and 
specs) per AWWA Standard C111. 

B. VALVE SHAFT 

Valve shafts shall be 18-8 Type 304 stainless steel Each 
valve shaft shall be of a one piece design for valves 12" and 
smaller and a two piece design for valves 14" and larger. 
Valve shafts shall have a minimum diameter extending 
through the valve bearings and into the valve disc as speci­
fied in AWWA C504, Table 3. As well, all valve shafts must 
meet or exceed the minimum connection torque requirement 
set forth in AWWA C504, Section 4.5.3.2. 

C. VALVE BODY AND DISC 

For valve sizes 3" - 16", valve body and disc shall be high 
strength cast iron to ASTM A126. Class 8 or high strength 
ductile iron to ASTM A536 with ASTM A276 Type 304 stainless 
steel body seats. 

Valves 18" and larger, Valve body shall be of high strength 
ductile iron to ASTM A536. Grade 65-45-12 with ASTM A276 
Type 304 stainless steel body seat. Valve disc shall be high 
strength cast iron to ASTM A126. Class B. 

D. VALVE SEAT 

Rubber valve seats shall be a full-Circle 360-degree seat not 
penetrated by the valve shaft. Valve seat may be Buna-N or 
Buna-S for cold water applications and EPDM for air and high 
temperature applications. 

The valve seat will be attached to the valve disc by ASTM 
A276 Type 304 stainless steel self-locking fasteners. The 
valve seat must be easily field adjustable and replaceable 
Without any special tools or lengthy curing time. 

E. SHAFT SEALS 

Valve shaft seals shall be of the O-ring type and utilize the 
same elastomer as specified for the valve seats and for the 
intended service. Valves using self-compensating split V-type 
packing will not be accepted. All valve shaft seals must be 
easily field replaceable. 

F. VALVE OPERATOR 

Valve operators shall be of the traveling nut type. sealed, gas­
keted and lubricated for underground or in-plant service. 
Operator shall be capable of withstanding an overload input 
torque of 450 ft-Ibs. at full-open or full-closed POSition without 
damage to the valve operator. Operators for valves 14" and 
larger must have a 304 stainless steel external stop limiting 
device and travel adjustment. The travel adjustments must 
be able to be operated without removing the valve from the 
line or removing the actuator cover. No internal travel adjust­
ment devices will be acceptable. All valve actuators must be 
sized per AWWA C504, Latest edition torque requirements. 
Certification of proof of design and torque requirements shall 
be submitted to the owner during shipment. 

Handcrank, Handwheel or Chainwheel -All manual opera­
tors for service other than underground shall have a position 
indicator and shall be totally enclosed and permanently lubri­
cated. In any event, a maximum pull of 80 Ibs. on the crank 
or wheel shall produce full C50A Table 1 output torque 
throughout entire travel. Operators shall be of the "Traveling­
Nut" type. 

Cylinder - Cylinder operator shall be of the base mounted 
configuration. Cylinder barrel shall be of molybdenum-disul­
fide lined glass fiber reinforced epoxy tubing, to provide a cor­
rosion-free, self-lubricated high strength barrel. Rod seal 
shall be of urethane, molybdenum-disulfide filled, to provide 
a self-lubricated. long life seal. 

G. COATINGS 

The valve interior and exterior surfaces shall be coated in 
accordance with the latest revisions of AWWA C504 and 
must be NSF 61 certified. 



MATERIAL 
CAST IRON ASTt.l A-126 CLASS B WITH STN STL SEAT1 BODY. VALVE 

304 STAINLESS STEEL 
BODY SEAT -----.-1­
304 STAINLESS STEEL 
CLAMP RING VULCANIZED 
TO SEAT 11 

SECTION A-A 

ITEt.l DESCRIPTION 

2 VANE CAST IRON ASTt.l A-48 CLASS 40 

3 COVER. END CAST IRON. A-126. CLASS B 

4 SEAT RING. VANE BUNA oS' WITH 304 STAINLESS STEEL INSERT 
5 SHAfT TYPE 304 STN. STL. ASTt.l A-276 
6 O-RING. BODY BUNA "N" 

7 BEARING, BODY EPOXY FIBERGLASS WITH TEFLON LINER 

6 STUD STEEL. ASTt.l A-307. ELCTRO ZINC PLATED 
9 NUT. HEAVY HEX STEEl, ASTt.l A-563. GRADE A, ELCTRO ZINC PLATED 

10 SOCKET SCREW. FLAT HEAD HEX STAINLESS STEEL. 16-6 
11 CAPSCREW. HEX 
12 CAPSCREW. HEX 
13 CARTRIDGE SEAL 
14 THRUST DISK 
15 "0" RING CARTRIDGE. INSIDE 

STAINLESS STEEL. 16-6 WITH NYLOK INSERT 
STEEl, ASTt.l A-307. ELCTRO ZINC PLATED 
UHt.lW POLYEHTYLENE 
ACETEL 
BUNA "N" 

16 "0" RING CARTRIDGE. OUTSIDE BUNA "N" 

17 GROOVED PIN 393 STAINLESS STEEL 
16 O-RING. GROOVED PIN BUNA-N 

M&H VALVE COMPANY 
ANN ISTON ,ALABAMA 

A DIVISION OF MCWANE INC. 

OWN: TRIJ 

DATE: 7/1/05 

DWG. NO. 

BFE-15-45A 
llIS DRAWING NlD ALL "~l1DN 15 DUR PROPERlY NlD SIWJ. NOr BE USED. COPIED. OR R£PRODUCED WITHOUT -m:N CONSDlT. ll[5Ql NlD 1NYDI1lDN ~ RESEIMJ). 



304 STAINLESS STEEL 
BODY SEAT -------I~==~ 

304 STAINLESS STEEL 
CLAMP RING VULCANIZED 
TO SEAT 

SECTION A-A 

ITEM # DESCRIPTION 
BODY, VALVE 

VANE
 
COVER. END
 

4
 

2
 

SEAT RING, VANE 
SHAFT, OPERATOR
 

6
 
5
 

SHAFT. THRUST
 
7
 BUSHING
 
8
 STUD 
9
 NUT, HEX
 

10
 TORQUE PLUG. SHAFT
 
11
 CAPSCREW. HEX
 
12
 BOLT. HEX HEAD
 
13
 O-RING, END COVER
 
14
 SHAFT SEAL
 
15
 SEAL RING
 
16
 THRUST COLLAR
 
17
 ROLL PIN 

OWN: 

M&H VALVE COMPANY DATE: 
ANNISTON.ALABAMA 

MATERIAL
 
CAST IRON, A-126. CLASS B WITH 304 STAINLESS STEEL SEAT
 
CAST IRON, A-48, CLASS 40
 
CAST IRON, A-126. CLASS B
 
BUNA "N" WITH 304 STAINLESS STEEL INSERT
 

304 STAINLESS STEEL, ASTM A-276
 
304 STAINLESS STEEL. ASTM A-276
 
REINFORCED TEFLON
 
STEEL, ASTM A-307, ELCTRO ZINC PLATED
 
STEEL, ASTM A-307. GRADE A, ELCTRO ZINC PLATED
 
304 STAINLESS STEEL, ASTM A-276
 
STAINLESS STEEL, 18-8 WITH NYLOK INSERT
 
STEEL. ASTM A-307, GRADE 8. ELCTRO ZINC PLATED
 
BUNA "N"
 

BUNA "s"
 
STEEL. C-1018
 
BEARING BRONZE. ASTM 8-144, ALLOY 38
 
STAINLESS STEEL, A.I.S.1. 420
 

TRIJ 14" TH RU 24" STYLE 4500
 
7/1/05 CLASS 150 BUTIERFLY VALVE
 

DWG. NO. SUB-ASSEMBLY / MATERIAL LIST
A DIVISION OF MCWANE INC. 

BFE-15-45B FLANGED ENDS 
THIS _ NlD AU. llF01DMTlDH IS DUR PROPERTY N«l SHALL NOT II: 115m. COPIED. DR REPRODUCED WIIIlOUT ~ CllNSOIT. DESIGH NlD _ RIGHT$ RES£RVEI). 



R 

f----G---l 

K 

J/2 
J 

AA=NO. OF TAPPED HOLES EACH FLANGE 
AB=SIZE OF TAPPED HOLES 
S=DEPTH OF TAPPED HOLES 

VAlVE OPERATOR D E F G H K L t.l N
SIZE MODEL 

3- & 4­ 65 2 15/16 3 9/16 3 7 16 7 1/2 734 3 7/16 214 1 3/8 16 1/2 
6­ 150 2 15/16 3 9/16 3 7 16 7 1/2 734 3 7/16 214 1 3/8 16 1/2 
8­ 250 3 3 11 16 4 1 16 14 878 4 1/2 2 3 8 2 24 

10- & 12' 510 3 3/16 412 5 7 16 14 10 3 16 6 1/8 234 3 36 
14-,16-,18- & 20" 1250 4 1/16 534 8 3/8 18 12 1/2 7 7/8 314 4 48 

24" 2200 4 1/16 614 10 3/8 18 14 1/2 10 3/4 3 7 8 6 72 

VAlVE A B C J P Q R S AA AS WEIGHT
SIZE 
3­ 4 5 7/16 6 5 4 5/B 9 15/16 4 5 B-l1 75 
4" 4 5 7/16 7 1/2 5 8 5 8 9 15/16 4 5 8-11 75 
6' 5 6 1/2 9 1/2 5 8 3 4 11 1 4 3 4-10 95 
B" 6 7 9/16 11 3/4 6 8 :5 4 13 1/2 1 1/8 4 3 4-10 140 
10" 734 9 5/8 14 1/4 8 12 7 8 16 1 3/16 - - 237 
12­ 912 11 3 B 17 B 12 7/B 19 1 1/4 - - 300 
14­ 10 7 16 12 15 16 18 3/4 8 12 1 21 1 3/8 4 1-8 485 
16­ 12 3 16 14 11 16 21 1/4 8 16 1 23 1/2 1 7/16 4 1-8 570 
18­ 13 5 16 15 13 16 22 3/4 8 16 1 1/8 25 1 9/16 4 1 1/8-7 735 
20' 14 7/8 17 3 8 25 8 20 1 1/8 27 1/2 1 11/16 4 1 1/8-7 860 
24' 17 19/32 20 1 8 29 1/2 8 20 1 1/4 32 1 7/8 4 1 1/4-7 1165 

NOTE 1: FLOW MAY BE IN EITHER DIRECTION 
NOTE 2: VAlVE SHAFT WILL MEET OR EXCEED REOUIREMENTS OF SHAFT TABLE PER AWWA STANDARD C-504 FOR APPLICABLE CLASS. 
NOTE 3: REFERENCE AWWA C-504 FLANGES & DRILLING (A.N.S.1. 125) 
NOTE 4: -N' = NUMBER OF TURNS TO CLOSE 
NOTE 5: "P­ = NUMBER OF BOLTS ON EACH FLANGE 
NOTE 6: '0" = DIAMETER OF BOLTS 
NOTE 7: OPERATED BY 2" AWWA OPERATING / WRENCH NUT 

M&H VALVE COMPANY 
ANNISTON ,ALABAMA 

A DIVISION OF MCWANE INC. 

OWN: TRIJ 3" THRU 24" STYLE 4500 
DATE: 7/1/05 CLASS 150 BUTIERFLY VALVE 
f-------IPOSITION INDICATOR 

DWG. NO. HANDWHEEL OPERATOR 
BFE-15-45E FLANGED ENDS 

THIS DRAWING AND ALL INF'DRII"T1DN IS OUR PROPERlY AND SHALl. NOT BE USED, COPl£D. DR Rf:PltDDUCEI) lII1llOlIT WRITTIN CONSEHT. DESIGN AND IMJlllDN RIGHTS RES£JM:D. 



Section 3-U
 

Building Flood Switches 
(LS-210A, LS-201 B) 
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Electrical Dati 
Standard reed switches in GEMS level switch units 
are hermetically-sealed, magnetically actuated, make­
and-break type. Switches are SPST or SPOT and are Typical Wiring Diagrams 
rated in Volt-Amps (VA). (Circuit Condition Dry) 

SPST. Nonn.11y Open or Closed
 

tics of GEMS level switches. CAUTION: Contact pro­

See the chart below for maximum load characteris­

Li 

• Not U.l. Recognized •• limited to 50.000 operations 

-_.-. .. ---
VA Volts AmpsAC Amps DC 

0-50 .2 .13
10 

General Use 
120 .08 N.A. 

100 N.A. .10 

0-30 .4 .3 
20 

120 .17 .13 
Pilot Duty 

240 .08 .08 

0-50 0.5 0.5 
50 

120 .4 .4 
General Use 

240 .2 .2 

120 .S·· N.A. 
100· 

240 .4 N.A.	 

Red
tection is required for transient or high In-rush cur­


Red
rent. Refer to GEMS Bulletin #133702 or call your 
.-,.." --_ ..._

.
SPST. WIth Thennostat Option

Black 

Red 
_...., Green~ 

mIT Orange• 
YeRow 

or 
COM IN.O. White 

Q:N.C. Red 
Black 

• Thermostat switches open or close 
when Imblenttemperlture reaches 
specified setpolnt. Thermostat units 
not CE approved. 

(€
 This product is suitable for Class I and Class IIlpplications only, per the requirements of standard
 
EN60730 and any additional specific requirements for I plrtlcular Ippllcation or medium being sensed. 
Class I compliance of metal bodied units reqUires a ground connection between the metal body and the 
earthing system of the Installation. Class I compliance of plastic bodied units In contact with a 
conductive medium requires that the medium be effectively elrthed so IS to provide In elrthed barrier 
between the unit and accessible areas. For Class III compliance, a supply at safety extra-low voitage 

(SELV) must be provided. Please consuit the Factory for compliance Information on specific part 

numbers. 

Important Polntsl 
Product must be m.int.in.d .nd In.t.lI.d In .trlct .ccor· cere In Ih. prop.r ••Iectlon of m.t.ri.l. of con.truction; p.r ­

d.nc. with th. N.tion.1 EI.ctricel Cod••nd GEMS product tlcul.rly welled m.l.ri.I•. 
c.talog .nd instruction bull.tin. F.i1ur.to ob••rve this w.m- life expect.ncy of .wilch cont.cls v.ri•• with .ppilce­
ing could r.sult in ••riou. Injuri•• or d.m.glS. tlon.. Con',ct GEMS If lif. cycl. t••tlng i. r.qulr.d. 

An .ppropri.t•••plo.ion-proof .nclo.ur. or intrinslcelly Amblentt.mp.relur. ch.ng.s do .ff.ctswitch ••t poinl•. 
sef. interf.ce d.vic. mu.t b. u••d for h.z.rdou••r•••ppll- .ince th••p.ciflc gr.vity of • liquid cen v.ry with l.mper. ­
c.tions involving such lhing••• (but nollimited to) ignil.bl. tur•. 
milltur••, combu.tibl. du.l .nd f1.mm.bl. m.t.rl.I.. l.v.lswitch•• h.v. been d••lgned to r••I•••hock .nd 

Pr.s.ur••nd t.mper.lUr. IImit.tion••hown on individu.1 vtbnltlon; howev.r,shock end vibr.tlon should he minimlz.d. 
cat.log p.gs. end drewing. for Ih••p.cifi.d '.v.1 switch.. liqUid medii cont.lning perlicul.t••ndlor d.bri••hould 
must not b•••ce.ded. Th••• pr•••ure••nd t.mp.r.tur.. be fIIt.red to ensure proper oper.tlon of GEMS product•. 
t.k. into consid.r.lion po••ibl••y.t.m surge pr......sIt.m- EI.ctr1cel .ntrl•••nd mounting point. m.y r.qulr. IIq­
p.ralur•••nd th.ir fr.qu.nci.s. uidlv.por •••lIng if locel.d in .n .nclo.ed t.nk. 

S.lectlon of m.t.rl.l. for compellbllily with th. m.dl. I. lev.1 switch.. mu.' not b. fI.1d r.p.lred. 
aiticelto Ih.III••nd oper81lon of GEMS I.vel .witch••. T.k. Phy.al d.meged .u.lllined by th. product m.y rend.r 

it un••rvlce.bl•. 

(	 ( 
Sing'le-Station Level Switches 

Instruction Bulletin No. 72947 ~sors 

--:-7
 
I 

Series Mounting 
i 
IitEX Size 

I 

Float 
Diameter 

~lLS-1700.J 1/8" NPT 1/2" 
1" 

(Slosh Shield Version 

1-13/32") 
LS-1700TFP 1/8" NPT 1/2" 1-1/8" 

LS-17S0·· 1/8" NPT 

I 

1/2" 

1-1/2" 

(Slosh Shield Version 

1-13/16") 
LS-17S5·· 1/8" NPT 1/2" 1-1/~'" 
LS-1800·· 1/8" NPT 1/2" 1-1/4" 
LS·1850·· 1/2" NPT 3/4" Wrench Flat 3-1/2" 
LS·1900·· 1/4" NPT S/8" 1-7/8" 

LS-1900TFP 1/4" NPT 21/32" 2-1/8" 
LS-19S0·· 1/4" NPT S/8" 2-1/16" 

LS-1973S· 1/4" NPT S/8" 1-1/2" 
1/8" NPT 1/2" 1" 

3/8" - 16 Str. Thd. 1/2" 1" 

LS-3· 
1/8" NPT 1/2" 

1/2" 

1-1/4" 

(Slosh Shield Version) 

1-1/8" (P/N 76707) 1/8" NPT 

1/8" NPT 1/2" 3/4" {PIN 201S40} 
LS-30· 1/4" NPT S/8" 1-7/8" 

LS-38760·· 1/4" NPT 9/16" Wrench Flat 1-7/8" 

LS-74780· 1/4" NPT S/8" 1-1/2" 

LS-77700·· 1/8" NPT 1/2" 1" 

3/8" - 24 Str. Thd. 3/4" 1-1/2" 
TH 800-A··· 

Level Temp 
1/4" NPT S/8" 1-1/4" 

• Plastics	 •• Alloys 

G.,... Sen._Inc. 
One CowIH Roed 
P1e1nrile. CT •••	 Specialty Switches: Please use caution when handling these units, 

as shock rnay damage the thermostat temperature setting.PIN 72947 
Thprmn~t:'lt"nltc; nnt rl= "nn~n,,,,'"Rev. V ~~.... :"'';:0... 
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Installation( 
A standard NPT female boss in tank top, bot­
tom or side is all that is required. Units operate 
in any attitude - from the vertical to a 30· incli­
nation - with lead wires up or down. Standard 
IPS pipe extends units to any intermediate level 
in the tank. (Figure 1) 
Moisture Protection: When moisture exists in 
conduit and extension pipes, the potential for 
this moisture to "wick" down the wire leads and 
into the switch assembly exists. Should this 
happen, the switch will appear to be closed due 
to a high resistance path through the moisture. 
The following suggestions may help to prevent 
this from happening: 
1. Pitch conduit away from the level switch when 
possible, so that condensation will drip away 
from the level switch assembly. 
(Figure 2) 
2. When a vertical run of extension pipe is used
 
to extend a level switch down from the top of
 
the tank, a non-conductive silicone oil should
 
be used to fill the vertical run. Alternatively, an
 
appropriate potting may be used to fill the verti­

cal run to occupy the space in which condensa­

tion will normally form. (Figure 3)
 
CAUTION
 
Most of GEMS level products incorporate a pot­

ting cap or are fully potted. Due to the bonding
 
characteristics of the potting to the wire leads,
 
there is no way of assuring a water-tight seal at
 
the potting joint. Our potting cap will resist mois­

ture to some degree, but the precautions men­

tioned above should be used to assure mois­

ture doesn't enter the switch and cause a short.
 

• Figure 1 • 

; r#1 
~ ~ 

• 
Max. 

- Figure 2­

Conduit 

Silicone 
Oil 

• Figure 3· 

r------------------,
Consult your GEMS representative for more 

ILsuggestions on how to lessen the effects of moisture. 
~ 

Thread Treatment 
1. Sealing: When threading metal threads into a metal coupling, pipe sealant or 
Teflon· tape is recommended. Due to potential compatibility problems, when 
sealing plastic threaded units, a compatible pipe sealant such as No More Leaks™ 

from Permatex· is recommended. 
2. Tightening: When threading a plastic level switch into a metal coupling, the 
installer should use a suitable wrench and tighten the threads one to one and one­
half additional turns past hand-tight. Over-torquing of the threads will result in 
damage to the plastic mounting plug. 

( 
3. The Effect of Thread Engagement on Actuation Points 
The length of mounting threads engaged at installation is important in calculating 
switch actuation points and the actua/length of stem extending into the tank. Use 
the chart below to find the thread engagement length (T) for a given NPT size. 
Factor the dimension into any calculation of switch actuation levels (L) and overall 

length (Lo)' 

1/8"NPT 1/4" 1/2" 1-1/4" 2"3/4" 1" 3" 

.27" .39" .53" .71".68".55" .76" 1.20"T Dim. 

• See Examples Below ­

Definition of Variables Used in Examples Below 

A =Mounting Length 
T = Thread Engagement 
P =Distance from coupling (bung) top to inside surface of tank or bracket 

Lo=Overall length from bottom of mounting 
L =Switch actuation level as measured from inside surface of tank or 

bracket to fluid surface 

L = Switch actuation level, nominal, as measured from bottom of1
 
mounting (based on a liquid specific gravity of 1.0)
 

114· NPT 

Internally Mounted LS-1900 
(Standard Length) 

LS-1900 Series internally mounted
 
through a 114" NPT hole. To
 

Actualcalculate "L" dimension: Tank 
L = L1 + (A-T) Intrusion
 

L =1-3/16" + (21132" - .39")
 
L =1.46"
 

118· NPT 

Internally Mounted LS·1700/1750 __L 
(Standard Length) 

--t-T
LS-1700/1750 internally mounted
 
through a 118" NPT hole. To
 

Actualcalculate "L" dimension: 
Tank 

L = L
1 

+ (A-T) Intrusion 

L = .63" + (.56" - .27") 
L =.92" 

No More Leaks is a trademark of Permatexe Industrial Corp., a subsidiary 
~_rl __ I~'_.... ......... , . ~-- - -­

L 


