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MAXILINETM MBF HE 
The user friendly, cost effective bag filter housing 

for high volume, multiple applications 

and processes. 

• The bag filter housing is designed with a proven swing eye bolt or 

segment clamp closure mechanism. 

• Unique 3 point hold down or bayonet fittings ensure high quality of 

seal between each filter bag and housing body. Special tool 

(supplied) ensures simple, effective operation. 

• A counter balanced spring assisted cover lifter balances the cover 

perfectly giving it a weightless feel. Opening and closing of the 

cover with the "little finger" is a reality. 

• Positive 0 ring sealing offers easy and safe operation. 

• Side inlet and bottom outlet provides easy and full drainage, 

tangential outlet option available to reduce housing height. 

• Available in carbon steel or Type 316 stainless steel for high 

corrosion resistance. 

• Housing volume is optimized to minimize product loss. 

• 6 standard sizes with 4 through to 24 bag housings available 

(size 02). 

Reduces housing height to make bag changing 

easier. No need for ladders, stools or catwalks. 

Positive, 3 point bag hold downs Individual, bag sealing for by pass free filtration. 
F 

Spring assisted cover lifter Quick, easy opening and closing of even the 

largest size covers. 

Eye bolt cover closure Rugged, proven design, easy to use. 
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I i PSI . of GAL' LBS ' I : IN i A B i C D E F 

VMBF0402AB10D4OAlJT11SE 14 2 400 SS I 150 250 69 484 4' i Fa1ged i l' /6.00 20.ooilO·50,22.oo:15.75 68.00 

VMBFOOJ2AB10060AlJT11SE I 6 1 2 • Em SS 1 150 : 250 ' 139 I 6' I Fa1ged I l' 17.25120.00113.00131.50,20.75 rooo 

-~~F=~~O=ui,~~~j·:-t--;"f::-'-~~~-+'~:-~:'r ,245-1 '::--'T='l--;~-l::l~:~f~:r ~~:'r~:~" :::~40 -
MBF0402AB10D4OAlJT11HE 14 I 2 ,400 : SSaCS 1150 1250,69 1380 4'\ Fa1ged I 1" 16.001 2220 1 7.40 124.00;16.00' 68.40 i 
MBFOOJ2AB10060AlJT~~t;;J~ I 2 1 Em : SSaCS 1 150 : 250, 00 1440 6', F1Mged I 1" 17,50119.5019.03124.00116.50168.00 i 
~~~1$1"~"'~~~ , "-+-' _ . ..:.--:!-~--.._ ... 

'I' 1MBF0302AB10030AlJT11HD 1'3 2,230 Issacs 150 '2SO' 40 1255 3' F1Mged 1'I6.ooj22·5016.40118.00 112.75166.00: 

MBF0402AB10D4OAlJT11HD ,4 2:400 'SSaCS 11SO '250 54 1300 4' F1Mged 1'j6.ool2220j7.00124.ooI16.00168.00
1 

MBFOOJ2AB10060AlJT11HD 16 I 2 1 Em SSaCS 11SO 2SO 1 95 1460 6' F1Mged l' 117.001'20.0019.00 126.00 118.SO 1 68.00 
MBF0eD2AB100B0AlJT11HD 8 1 2 ! 1750 SSaCS' 1SO 2SO 140 ! 655 8' F1Mged 1" 825 19.00 10.78 1 30.00 12O.SO i 66.00 

MBF1002AB10100AlJT11HD 110 I 2 12600 SSaCS 1SO 2SO 215 i 1400 10' F1Mged 1'110.oo117.00'13.30136.00124.S0170.00: 

MBF 1202 AB10 100A lJT 11HD 1 12 I 2 2600 SSaCS 1SO 250 245 1 1500 10' F1Mged l' 10.00117.00 13.00 138.00 124.SO I 72.00 i., 

MBF 1402 AB10 100A lJT 11HD '114 2 2600 SSaCS 1SO 250 311 11800 10' F1Mged l' .11.50120.00 11.81142.00 128.00: 76.00 ! 
MBF 1r02AB10 12OAlJT11HD 16 i 2 3500 SSaCS 1SO 250 317 11875 12' F1Mged 1" 111.soI2O.oo 11.81 42.00128.ooj 76.00 

' 
MBF1eD2AB1012OAlJT11HD 118 I 2 !35OO . SSaCS 1SO 2SO; 446 12420 12' F1Mged 1" 112.50122.00 10.69148.00131.00188.00; 

MBF 2002 AB10 140A lJT 11HD 20 I 2 14500 . SSaCS 1SO 2SO 454 12505 14' F1Mged l' 12.50122.00 10.69148.00 I' 31.00 88.00 I 
MBF2202AB1014OAlJT11H,D 122 I 2 ',4500 SSaCS 150 2SO. 570 12730 14' F1Mged l' 12.SOj22.oo 13.44152.00133.00192.001i, 

MJlF2.~~J.Q14OAll.!'11HD 124-1-_2 14500 : SSaCS 1SO 250 I 51!L.l?JlOO 14' ~ l' 22.00 13&52.OOj33:f:0092.00; 
lBF 0101 AB10 020A 1 1 I 1 . 00 SSaCS 150 400 3.5 i 00 2" F1Mged 1/4' 17.70 15.501' 1.93 I ~62 1208 53.501 
lBF 0102 AB10020A : 1 I 2 ! 100 SSaCS 1SO 400 i 725 93 2' Fa1ged 1/4' 17.70131.00 1.93 ' a52 12.08 84.251 

1Ot02.l§1()__()?I!'l__~!~!L,J.J......L 2 '100 SS 1SO 400 i 725 93 2" Tn ~ 1/4' 15.00,32.78 1.93 8.52 12.83 84.25 

SBF 0101 AB10020A 1 '1 00 SS 150 400 I 4.75 84 2' F1Mged 114" 17.70119.50 3.15 &52 &66 54.70 

SBF 0101 AB10 030A 1 1 00 SS 150 400 1 4.75 84 3' AMged 114' 17.701 19.50 3.15 a62 8.66 54.70 

SBF 0102 AB10 020A 1 2 100 SS 150 400: 8.5 102 2' F1Mged 1/4' 17.70 35.00 3.15 a52 a66 85.SO 
1

SBF 0102 AB10 030A i 1 2 100 SS 150 400 8.5 102 3" F1Mged 1/4' 17.70: 35.00 I 3.15 a52 8.66 85.SO 

SBF 0103 1\821 015N 1 3 25 SS 300 225 1 0.5 26 1112" NPT 114'1 na I11.n 2.95 4.SO 3.SO 21.00J 
...Q1'M..AB21 og'i.tL__ 1 4 59 SS 300 22L..Q1----;--l9 NPT 1/4' . 17.87 4. 

TOPUNE I 2 2 100 SSaCS 150 2SO 16 I 240 i 2' F1Mged 114' 17.70,24.50\ 1.93/ a52 37.45 

SlDEUNE 2 2 100 SS 150 250 16 i 300 i 2" F1Mged 1/4' 117.70: 27.SO 3.15 'I a52 130.82 85.SO I 
SlDEUNE I 2 ' 2 100 SS 150 250 17 1 33O! 3" F1Mged 1/4' 117.701 27.50 3.15 8.52 13332 85.SO 

117.7012_sd3.34 7.68,3745 85.50 

TOPUNE 1+1 I 2 360 SSaCS 1SO 250 16 I 230 I 2" F1Mged 1114' 117.70124.50) 1.93 a52 '34.32184.25 

SlDEUNE i 1+1 I 2 . 360 SS 150 250 16 /230 2' F1Mged 114' 17.701 27.50 3.15 a52 27.44. 85.SO 

SlOONE 1+1' 2 I360:, SS 1SO 2SO 17 300 3: Fla-lged 114' 17.70127.00 3.15 a52 29.70 85.SO i 
QW!.J.L..-N 1+. JOO~_t!.Q;; ~' .611..1-'-"'''''-1--''''''''''-1 

PElF 0101 PV/CP10 020AINIS 1 50' PVCICPI/C 1SO 70 3.6 50 2' FlgISktINPT 1/4' 7.871' 13.75 920 6.13 10.00 

PElF0102PVICP10020AlNlS 2 100 iPVCICPI/C 1SO 70 6.5 75tj 1/4' 787 297519202Flg1Skt1NPT 6.13,10.00 
PElF 0101 P010 020A 1 50 PPl 150 70 6.6 55 2' Fa1ged 114' 3.26, 2O.75! 3.38 10.35I8.SO 
PElF 0101 1'010 ~ 1 50 PPl 1SO 70 6.6 51 2' NPT 114' 326120.75 3.38110.35 614 

PElF 0102 1'010 020A 2 100 PPl 1SO 70 9.5 68 2' F1Mged 1/4',3.26 '136.75 3.38, 10.35 aso 

PElF 0102 1'010 ~ 2 100 PPl 1SO 70 9.5 64 2' NPT 1/4' '3.26 36.75 3.38 110.35 6.14 

Pl:!E.Q1Q2 PF07 ~EL-. 2 1.QQ PVDF 1~00. 95 I 100 2' .E!im.E!9. ~261.36.oo 3.88! 10.~ 8.SO , 

FBF0101 AB10020A 1 00 SSaCS 150· 25(;l-~-1 30 2" I F1Mged I' 1 " 17.7;;] 20.7513.3417.68 : 670 I 54.90 I 

FBF0101 AB10~ 1 00 SSaCS 150 250' 4 ! 30 2' NPT 114' 17.70; 19.64! 3.34 , 7.68 !5.37 154.00, 

FBF. 0102AB10020A 2 100 SSaCS 150 250! 7 I 43 2, F1Mged 11/4' :17.70! 36.3113.34 i 7.68 16.70,85.70 I 

.E&E.,Q102 AB10 ~ 2__1..-1.00 SSaCS 1SO 250 7 'I 43 2" I NPT.-+-1!4' 117.7J1L~.19 3.34 7.68J537 I 85.70 I 
EBF 0101 AB10 ~ 1 00 SS 100 2SO 4 25 2': NPT '1/4", na 19.64 i 3.24 i 7.68 i 5.37 i 37.00 ' 

EBF 0102 AB10 ~ 2 100 SS 100 2SO 7 ! 38 2' I NPT I 114' ; na 3519 1 3.24 I 7.68 I 5.37168.00 I 
EBF0103AB10015N ! 3 25 SS 1SO 2SO 0.5 19 1112' NPT 114' na 11.nI2.7814.SOi3.SO 22.451 

EBF 0104 AB10 015N.L~.J __~ 50 ss 1~_,_~~ ~~71 ~~ . .J i NPT 114" na 1:~~:L~~7~J~'~J~'~J.~~!1112" 

• Type number is for stainless steel construction. Change AS to CS for carbon steel... Depending on seal matenal 
1) SS ; AUs1en~ic Stainless Steel SS 316 and CF8M or better 2) Ma>l.imum theoretical flow based on water viscosity, bag specific 
3) Dtmensions for re1erence only and approximate. Exact dimensions for installation purposes available on request. 4) For details, see available product specific data sheet 

o MBF 04 02 - i AC 10 050 1 0 
D DUOLINE VMBF MAXILINE No. of bags Bag Size ! Material Pressure rating Connection Size Connection Type 
M MODULINE MBF MAXILINE 01,02, 01 short 7' I AB SS316 07 100 psi 050 '/2" A ANSI Flange 

TBF TOPLINE 04,08, 02 short 7" 10 150 psi 010 l' N NPT Female ThreadI 
SBF SIDELINE 12,16, 03 short 4" · g~ g:~n Stem 21 300 psi 012 1'/4' R Tri Clamp 
PBF POLYLINE i 20,24 04 short 4" PO Polypropylene 015 1'/2' S Socket 5 I 
FBF FLOWLINE PF PVDF 0202' 
EBF ECOLINE PVPVC Upt0140 14' 
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SECTION A-A 

30.00 [762] I B 
0.0. 

(4) 3/4- OIA BOLT HOLES f--. 
LOCATED /IS SHO~N I 45 >ON 26.13 B.C.O 
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l~ 
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SECTION B-B 

79.50 [2019] 
CLEARENCE 

TO COMPLETELY 
OPEN COVER 

•INLET 

ITEM PART NAME MATERIAL 
1 BODY SA240-3167316L 
2 COVER SA240-316/316L 
3 C-RING BUNA-N 
4 PIN SA193 B7 ZINC PL 
5 SNAP RING STEEL ZINC PL 
6 BASKET RESTRAINER 316 5S 
7 FILTER BAG RETAINER 316 S5 
8 EYE BOLT SA193 87 ZINC PL 
9 HEX NUT SA194 2H ZINC PL 
10 WASHER STEEL ZINC PL 
11 SPRING ASSISTED MECHANISM STAINLESS STEEL 

NOTES: 

1. UNITS ARE TO BE DESIGNED, f'ABRlCAl£D .. "It STAMPED IN 1CCOROANCE 
WI1ll ASI.IE SECT. 't1n,DlV. 1 90tlfR .. PRESSURE VESSEL CODE, 
IN COI.IPLW«:E TO LATEST ADDENDA. 

2. INLET / 0lJ1l.ET FUNGE CONNECTIONS PER ANSI B 16.5. 

3. DESIGN PRESSURE: 1SO PSI (tu.WP) 
DESIGN TENPERAlURE 2SO' F. 
11M - -20' F • ISO PSI. 

4. AU. DlI.IENSIONS ARE IN INCHES / (tAl). 

!S. AU. BOLT HOlES ARE TO STRAllOlE NATURAl CENTERUNES. 

6. NlPROX. WEIGHT (DRV) 6« LB. (191 KG.) 

CERTIF'IED F'OR: 

P.O. NO.: 

REG. NO.: 

QUOTE NO.: 

TAG NO.: 

VESSEL CODE: MBF-0802-AB10-080A-UT-11H&' 
HAYWARD PART NO.: F'3AV0600001 

.. HAY.AID INDU8TIlIAL PIODUCTe. Itt. 

~ 
.....,... 01 lIlImDl Fl.TRAmIl .. w. n.D smDIS[!:[] 100 rNRllOUNT AVENUE. EUlAIlETH. NEW JVlSEY 07207 

~ ... HAIlE WAXIUNE WBF0601HE FILTER VESSEL 
., 8- 150' RF INLET / TANGENTIAL OUTLET 

STAINL£SS STEEL 

HEOBOBTS 

UNAUTHORIZED USE. MANUFACTURE OR ORAWN LF 
REPRODUCTION IN WHOLE OR IN PART IS 1--=""T~'::;""--'L-_..;,j~";';:....JL.... __'="_-..JL-_:::L~:c.::.~ 

EI.£ \PROHIBITED. DRAWING, DESIGN AND SIZE 
GAF and the eM' logo are registered trademarb of eM' ClllONlC ru HAllE: l£0808ItDWG OTHER DISCLOSURES PROPERTY Of' A 
Corporation in the United Stated, and are used under Iicense.lREF. £ell 8864 100'l[ 9/t ~ 1M HAYWARD INDUSTRIAL PRODUCTS, INC. 
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1.General Instructions 

HAYWARD filter bags are carefully con
structed and manufactured. They undergo 
stringent quality controls (according to ISO 
9001) and are thus correspondingly safe to 
use. 

H~ver. the filter may become a source of 
danger if not used or installed properly. 

The operator must evaluate the impact of 
filter failure on the environment within the 
frameworll of his own safety guidelines and 
decide whether additional measures are ne
cessary to ensure operator safety. 

The filter must be operated in a safe man
ner. 

All general rules and regulations for safe 
operation and avoidance of injury must be 
foll~d. 

No work on a filter may be performed without
 
first shutting it down completely and relea

sing the pressure.
 
HAYWARD fillers are to be serviced by
 
authorized personnel only.
 

1. Allgemeine Hinweise 
2. Typische Bauart 
3. Installation, Einbau
 
4.lnbetriebnahme
 
5. Wartung des Fi/tergehauses 
6. Wartung der Federhebers 
7. Technische Daten 
8. Allgemeine Betriebshinweise 

1. Allgemeine Hinweise 

HAYWARD Beutetfilter sind sorgfallig kon
struiert, geferligt und unterliegen einer stren
gen Oualitatskontrolle und sind somit ent
sprechend belriebssicher. 
Von dem Filter kannen jedoch Gefahren 
ausgehen, wenn sie nicht beslimmungsge
mall oder unsachgemaB eingesetzt werden. 
Dar Betreiber muB im Rahmen seines Si· 
cherheitskonzeptes priifen, welche Auswir
kungen aut die Umwelt mit einem Versagen 
des Filters verbunden sein kannen und ob 
zusatzliche SicherheitsmaBnahmen zum 
Personenschulz getroffen werden mussen. 
Die aUgemeinen Vorschriften der Arbeitssi
cherheit und UnfaUverhUtung mussen be
achtet werden. Insbesondere wird aut das 
Gesetz iiber technische Arbeitsmiltel 
(Ger8tesicherheitsgesetz GSG) und die 
Druckbeh8lterveroronung (DruckbehV) hin
gewiesen. 
Eine die Betriebssicherheit beeinWchligen
de Fahrweise des Filters ist zu unterlassen. 
Arbeilen am Filter sind grundsatzfich nur im 
Stillstand und im drucklosen Zustand erIaubt 
und auszutUhren. HAYWARD Filter durfen 
nur von entsprechend eingewiesenem Per
sonal bedient und gewartet werden. 

1. Gemeralites 
2. Description 
3. Installation et montage 
4. Mise en service 
5. Maintenance du filtre . 
6. Maintenance du systeme de 

compensation par ressort 
7. Caracteristiques techniques 
8. Consignes generales 

d'utilisation 

1. Gimeralites 

les filtres a poches HAYWARD sont iltudies 
et construits avec Ie plus grand soin et sont 
soumis a un contrOle de qualit' severe; ils 
sont par consequent d'un fonctionnement 
fiBble. 
Mais cas appareils peuvent, comme toutes
 
les machines, 6tre il rorigine de certains
 
dangers s'i1s ne sont pas mis en oeuvre
 
conformement illeur destination au s'ils Ie
 
sont de maniere inc:orTecte.
 
l'expIoitant doit, dans Ie cadre de sa poli

tique de securite, determiner qUeis risques
 
pour I'environnement peul faire courir une
 
defaiUanee du filtre et sr~ est neeessaire de
 
prendre des mesures de s6curite addition

nelles pour Ia protection du personnel.
 
II convient de respecter Ia reglementation
 
gllOOrale sur Ia silcuritll du travaU at la pro

lection contre les accidents, et notamment
 
eelles concernant Ies equipements de travail
 
et Ies appareils a pression.
 
II ne faut jamais faire fonclionner Ie filtre d'Uo
 
ne maniere lelle qU'elle puisse nuire ala
 
securitll d'exploitation.
 
les travaux sur Ie filtre ne sont autorises et
 
ne doivent 6tre executes que si cet appareil
 
est il I'arrAl et n'est pas sous pression. les
 
filtres HAYWARD ne doivent 6tre exploites
 
et entretenus que par du personnel forme a
 
eet efte!.
 

*FolJow these operating instructions carefully. 
*Die Betriebsanleitung ist zu beachten. 
*Suivez scrupuJeusement Jes instructions du present manuel. 
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2. Typical design 

NJ 

o 
~ 
N 
N 

1. Filter housing 
2. Ud 
3. Udgasket 
4. Locking screw 
5. Spring-aided tid lift 
6. Handle 
7. Bag fixing ring 
8. Fater bag ring 
9. Filter bag 
10. Restrainer basket 
11. Legs 

3. Installation and Adjustment 

Important: 
Before installing the bag filter check that the
 
operating parameters have been mel
 
The specifications on the bag filter label
 
must be checked against operating conditi

ons. Do not exceed the listed operating
 
pressure and temperature.
 
Also make sure that the materials which are
 
going to come into contact with the product
 
are chemically suitable.
 
This applies to the materials used for the
 
filter housing, the gaskets and the filter me

dia.
 
HAYWARD assumes no liabitity for incom

patibilityof materials.
 

•

Installation Instructions:
 
Carefully unpack and check for damage.
 
Remove all enclosed operating instructions,
 
data sheets, illustrations etc., read carefully
 
and set aside for future use.
 
Make sure aU accessories are enclosed.
 
Remove the plastic protective caps from the
 
flanges.
 

r 

2. Typische Bauart 

N' Boq fi.irtq r....q 

RestrQ$ner basket 

Sprin OiMd lid 

... -020-4[ Rro'.2J-OJ-OO aU dimet'lsinl in rnm 

1. FUtergehause 
2. Deckel 
3. Deckeldichtung 
4. VerschluBschraube 
5. Federheber 
6. Handgriff 
7. Beutelandruckring 
8. FUterbeutelring 
9. Filterbeutel 
10. Druckaufnahmekorb 
11. Fii6e 

3. Installation, Einbau 

Wlchtig: 
Vor der Inslallation des Beutelfdters sind un
bedingt die Betriebsbedingungen zu iiber
priifen. Die auf dem KesselschUd des Beu
telfilters angegebenen Betriebsdaten sind 
mit den tatsachlichen Betriebsbedingungen 
zu vergleichen. Der zu!issige Betriebsdruck 
wie auch die zulassige Betriebstemperatur 
diirlen nicht Uberschritten werden. Sorgfiilti
ger Oberpriifung bedarl auch die Eignung 
der verwendeten produktberiihrten Materiali
en hinsichtlich Ihrer chemischen Bestiindig
keil (Werkstoffe fUr FUtergehiiuse, Dichtun
gen und Fiherelemente). 
HAYWARD iibemimmt hinsichtlich der 8g
nung keine Garentien. 

B.lm Installl....n d.s Beut.lfllt.rs 1st auf 
folg.ndes zu acht.n:
 
Sorgfiiltig auspacken und auf eventuellen
 
Transportschaden iiberpriifen. Der Lieferung
 
beiliegende Unter1agen entnehmen, beach

ten und sorgfiiltig aufbewahren. Mitgeliefer

tas Zubehor auf Vot'stiindigkeit iiberpriifen.
 
VerschluBkappen von den Flanschen enlfer

nen.
 

2. Description 

L s 
HOUSIng
 
name late
 

1. Corps de filtre 
2. Couven:le 
3. Joint de couvercle 
4. Fenneture iI boulons I crampons 
5. Ressart de levage 
6. Poignee 
7. Arceau de mainlien de poche 
8. Anneau de poche 
9. Poche fihrante 
10. Panier-support 
11. Pieds 

3. Installation et montage 

Important: 
II faut imp6ralivement contr6ler les conditions 
d'exploilation avant !'installation du fihre ill 
poches. Les caracteristiques de 
fonctionnement indiquees sur la plaque 
signailltique p1acee sur la cuye du filtre doivent 
eire comparees aux conditions d'exploilalion 
rt~elles. II ne faut pas dlIpasser la pression at 
la temperature de fonclionnement autorisees. 
II faut egalement s'assurer que les maillriaux 
en contact avec Ie produh 
(materiaux de la cuve, des joints at de "element 
fihrant) presentent une nbistance chimique 
adequate aux produits traites. HAYWARD ne 
donne aucune garantie de compatibilite. 

Fair. att.ntlon aux points sulvants lors 
d. I'lnstallation du filtr. : 
Dllballer seigneusement Ie marchandise et 
s'assurer de I'absence de deteriorations qui 
seraient survenues pendant Ie trensport. 
Enlever les documents joints i1I'envoi, tenir 
compte des observations qu'its contiennent 
et las conserver soigneusement. S'assurer 
de la presence de tous les accessoires four
nis. 

~ 
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manufaclunlr 01 

Here is a diagram ot a typical filler installati Eine typische und optimale FUterinstallation Le scMma suivant manlre une installation 
on wird hier schematisch gezeigt. de fdlre typique et correctement concue. 

7
 

I I
L__ J 

l I 
I I 
I I 
I I 

1. Inlet 
2. OuUet 
3. Vent 
4. Drain 
5. Pump 
6. Circulation fine 
7. Pressure gauge 

The filter housing in the example given is 
equipped with shut-off devices tor discharge 
and venting. Pressure gauges for measuring 
the differential pressure are installed in the 
in- and outflow lines. 

There should be a re<irculation tine for de
aning the system if this is feasible and sui
table. 

Please note: the parts described above are 
not induded at delivery. 

1. ZUlaut 
2. Fillerablaut 
3. Entliiftung 
4. Entleerung 
5. F6rderpumpe 
6. Kreislautleitung 
7.0ruckmessung 

Oas Gehiiuse im Beispiel ist mit Absperror
ganen im ZlH.Ind Ablaut wie auch fUr die 
Entleerung und Entliiftung versehen. 
Druckmellgeriite zur Erfassung des Oiffe
renzdruckes sind im Zu- und Ablaut instal
liert. 
Eine Kreislautleitung zur Systemreinigung 
soIIte vorhanden sein, soweit dieses fUr den 
Fdtrationsprozell. mOgfich und notwendig ist. 

BiUe beachten Sie: diese beschriebenen 
Armaturen und Rohrteitungsteile gehOren 
nicht zum Lieferumfang. 

1. EnWte 
2. Sortie 
3. Event 
4. Vidange 
5. Pompe 
6. By Pass 
7. Manometre 

Pour utiliser ce type de filtre, Utaut en princi
pe pr{lvoir: 
1 vanne d'srrtllll'entRte et a la sortie 
1 vanne de purge sur Ie couvercle 
1 robinet de vidange II Ia sortie 
1 systeme de contrOle de pression 
et llventuellement un by-pass. 
Ces ll'llmenls ne sont pas foomis avec Ie 
filtre. 

Remarque : la robinetterie et les tuyauteries 
indiqulles sur ce schllma ne font pas partie 
de la foomiture. 
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When instalting take care not to reverse the inlet and ouUel 
The direction of flow is not always marked, but can be detennined 
by noting that the inflow ties above the outflow. The outflow is 
usually at the bottom. 
The inflow for the liquid is inside the bag, since it must flow from 
the inside to the outside. 
1. Vent 2. Inlet 3. OuUet 

Mount the filter system tension-free in the pipe. 

Beirn Einbau ist darauf ZlJ achten, dan Ein- und Austritt nicht
 
vertauscht werden.
 
Die DurchfluBrichtung ist vietfach nicht gekemzeichnet, jedoch
 
daran zu erkennen, dan der Eintritt uber dam Austritlliegl Der
 
Austritt is1 in aller Regel im Boden angeordnel
 
Der Aiissigkeitseintritl erfolgt in den Beutel, denn dieser mun von
 
innen nach auBen durchflossen werden.
 
1.'EnUUttung 2. Eintritt 3. Austritt
 

Der Filterapparat ist spannungsfrei in die Rohr

leitung einzubauen.
 
VeUler ill ne pas confondre entree et sortie lors de !'installation.
 
Le sens d'ecoulement n'est pas toujours indique, mais on Ie re

connan ill ce que I'entree se trouve au-dessus de la sortie. La
 
sorlie est en regie generale places sur Ie fond.
 
Le liquide ill fillrer est introduit ill rinterieur de Ia poche, car celle-ci
 
doil !ltre traverses de l'interieur vers I'exterieur
 
1. Event 2. Entree 3. Sortie 
Le filtre doit etre raccorde aux tuyauteries' sans y 
creer de tensions. 

4. Start-Up 

Since the filter housings are not delivered 
with the filter bags installed, they must be 
installed as follows: 

To open the housing first loosen the eye nuts 
on the top. 
Where segment clamp screws are used the 
appropriate spanner should be used. 
The eye nuts can loosened using a small bar 
Segment damp screws and nuts should be 
loosened enough to allow for them to be 
swung dear of the lid. 

The lid itself is effectively counter-balanced 
by a spring-loaded lever, can be raised ea
sily and remains in any given position upon 
release. Open the lid to the lullest extent 
when changing the filter bags. 
The restrainer baskets ,if not already instal
led. should be positioned in the housing. 
Some models have 0 ring gaskets under the 
holders. Check these lor damage and tight 
fil The filter bag can oaw be inserted into the 
holders and molded flush with the holder lor 
complete support. Remove the label belore 
inserting the bag. Center the collar of the 
bag on the holder rim to achieve a tight seal. 
Once the filter bags have been installed the 
adjustment ring can be replaced ensuring 
that its lugs located in the bayonet catches. 
To do this operation a small tool is supplied. 
To lock the adjustment ring into place tum it 

•
clockWise taking care the tool does not s6p 
off the adjustment ring causing injury. 

r 

4. Inbetriebnahme 

Das Filtergehause ist bei Lielerung nicht mit 
F~terbeuteln ausgerustel Das Gehause ist 
wie lolgt mit F~rbeuteln zu bestucken: 
Zwn Offnen des Behalters mClssen zunachst 
die Behalterflanschschrauben gelost werden. 
Bei Segmentktammerschrauben ist ein ge
eigneter Schlussel ZlJ verwenden. die Ring
muttem auf den Augenschrauben konnen 
mit einer passenden Stange geliist werden. 
Sowohl Segmentklammerschrauben als 
auch Augenschreuben sind soweit zu IOsen, 
dall die Schrauben nach unten weggeklappt 
werden kOMen. Der Deckel selbst ist dUrch 
einen Federheber weitgehend gewichtslos 
ausbalanciert, kann mit wenig Kraftaufwand 
angehoben werden und bleibt in jeder Positi 
on nach dem Loslassen stehen. Zum Filter
beutelwechsel ist dar Deckel ganz zu offnen. 
Die Druc:kaufnahmekorbe sind, soweil noch 
nicht installiert, in das Gehause einzusetzen. 
Bei einigen Konstruktionen sind o-Ring
Dichtungen untar den Druckaufnahmekorben 
vorgesehen. Die Dichtungen sind auf Be
schAdigung und richtigen Sitz in der Nut zu 
uberpnj!en. Die F~terbeutel kiinnen jetzt in 
die einzelnen Druckaufnahmekorbe einge
setzt werden. Das Etiketl ist zuvor zu entfer
nen. Die Beutel soIlten an den Druekauf
nahrnekorb angefonnt werden, urn eine ein
wandfreie Unterstutzung ZlJ gewl1ihrleisten. 
Oer Ring des FUterbeutels mun in der Fuh
rungsnut des Druckaufnahmekorbes tiegen, 
urn eine zuvenassige Abdichtung zu errei
chen. Jetzt kilnnen die Beutelandruckringe 
eingesetzt werden. Durch Drehen mussen 
diese in die Verriegelungen eingerastet 
werden. Zum einlacheren Bedienen steht ein 
gesondertes Werkzeug (Schliissel) zur Ver
fUgung. Am vorderen Teil des ·Schlussels· 

4. Mise en service 

Les filtres ne sont pas munis de leurs po
ches Iors de la Hvraison. 
Le montage des poches s'execute de Ia ma
niere suivante : 
Pour 0IJVriI' Ie corps de filtre, il faut d'abord 
desserrer les boulons du couvercle. Les 
boulons II ceil peuvent!ltre devisses lll'aide 
d'une barre metanique, les crampons avec 
une del correspondante. 
Les crampons ainsi que les bouIons aceil 
doivent !ltre desserrils de Ill(jOO telle qu'U 
soit possible de rabattre les bouIons vers Ie 
bas. 
Le CDUvercle Iui-m!lme est 8quilibr8 pour 
ainsi dire totalement par un systerne de 
compensation par ressol't ; un faible effort 
suffit pour Ie souIever et il reste en place 
dans n'importe quelle position quand on Ie 
relAche. \I laut que Ie couvercle degage 
completement I'ouverture de Ia ewe pour 
que \'on puisse I8IIIplacer Ies poches. 
Metlre dans la ewe du filtre les paniers sup
port si cela n'a pas encore ete lail 
Des logements de joints toriques ont ete 
menages au-dessous des paniers dans cer
tains filtres. S'assurer que les joints sont en 
bon etat et qu'ls sont correctement places 
dans leurs logements. 
On peut a present placer les poches dans 
Ies paniers, apres avoir enleve les etiquet
tes. Appliquer les poches centre Ia paroi des 
paniers pour leur assurer un bon supportage. 
L'anneau de Ia poche dolt porter, bien cen
tre, sur Ie bord du panier. pour obtenir une 
etancheile liable. 
On peut alors metlre en place les etriers des 
poches. II laut laire toumel' ceux-ci pour 
qu"s s'engagent dans Ies encoches de ver
rouillage. Un outil special lacilite I'operation. 

ist ein Aufsatz mit einer Nut."-' 
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Before closing the lid ensure that the seafing 
surfaces along with the gasket are dean and 
damage free. 

Dieser Aufsalz kann auf den Griffsteg der 
Andruckringe geselzt werden und erleichten 
durch den vorhandenen Hebel das Einrie
geln. Der "SchKissel" ist iiber dem Andruck
ring mit eiller Hand niedemJhalten. sonst 
besteht die Gefahr. daB der Schliisset abo 
gleitel (Ver1elzungsgefahr) 
Vor dem SchfieBen des Deckets sind die 
Dichtflachen und Dichtung auf Beschadigung 
und Sauber1<eit zu iiberpriifen. Der richtige 
Sitz der Dichtung muB gewiihr1eistet sein. 

A ravant de cette "clet" 58 trouve un bee 
avec une gorge ; ce bee peut tire place sur 
la barrette des illriers de maintien ; Ie levier 
de routil facilite rencliquetage dans les en
coches de verrouiDage. II taut appuyer la 
"det" sur I'iltrier de maintien avec une main. 
sinon il peut glisser (risque de blessu
re).S'assurer avant de fermer Ie l!:OUVercle 
que Ie joint et les surfaces d'iltanchilitil sont 
propres et en bon iltal II taut que Ie joint 
pone 
parfaitement. 

* Discard damaged gaskets I 
* Beschadigte Dichtungen sind auszutauschen ! 
* Tout joint endommage doit etre remplace I 

To dose the filters reverse the above steps. 
MAXllINE bag filter housings have ·0· ring 
gaskets as standard. however if special con
struction is required by application flat gas
kets are also available. 
If the housing is fitted with ·0· ring gaskets 
then a high turning force is not required on 
the bolts please see the table below. Howe
ver if flat gaskets are used then a greater 
force of is required. Overtightening of the 
bolts should be avoided to prevent damage 
to the bolts and ~d. 

Strict attention must be made to ensure that 
force used to seal the filter is in accordance 
with the data given in the table below, and 
that the bolts are not over lightened. 

Das Schlie6en des Filters erfolgt sinngemaB 
in umgekehner Reihenfolge wie das Otfnen. 
Beutelfiltergehause MBF sind in aller Regel 
mit O-Ringdichtungen versehen. Anwen
dungsbedingt werden jedoch auch Flach
dichtungen verwendeL 
Sofem das Gehliuse mit einer O-Ring
Dichtung ausgeriistet ist, ist es nicht not
wendig die Schrauben mit iiberrniiBig gro6er 
Kraft anzuziehen. Win! das Filter wechsella
slig (pulsierender Druck) betrieben, so sind 
die Schrauben mit dem zuliissigen 
Drehmoment anzuziehen.Bei Flachdichtun
gen sind abhiingig vom Dichtungswerkstoff 
hOhere Krafte zur Vorverforrnung der Dietl
tung notwendig. so daB die Schrauben mit 
hOheren Kriiften angezogen werden miissen. 
Die zuliissigen Drehmomente diirfen dabet 
nicht iiberschritten werden. Bei Verwendung 
von gebriiuchlichen Wer1<zeugen und An
wendung normaler K6rpeOOaft ist ein Ober
schreiten dieser Werte nicht zu befiirchten 
Bei Benutzung von Verliingerungen fUr 
SchlOssel oder Schlagschraubem ist jedoch 
besonderes Augenmer1< darauf ZU richten, 
das die Schrauben nicht uberlastet werden. 
Ein Aufbringen erhOhter SchlieBkriifte in der 
Hauptflanschverbindung dureh iiberrniiBig 
star1<es Anziehen der VerschluBschrauben, 
urn die Flanschverbindung dicht zu bekom
men, is! nicht er1aubL 
Nachfolgend aufgefOhne Anziehdrehmo
mente in Nm sollten an den Schraubverbin
dungen in keinem FaA liberschritten werden. 

La ferrneture du filtre s'opi!re en sens inver
se de rouvenure. 
les corps de filtres MBF sont ilquipils de 
joints toriques. 
En fonction de I'uti~lion, des joints plats 
peuvent egalement 6ire utiUHs pour des 
versions spilciales. De ce fait, iI n'est pas 
neeessaire de forcere sur Ie serrage des 
boulons du couvercle. Dans Ie cas de joints 
plats, et en fonction de la souplesse de 
"etastomere utilise, iI faudra plus au moins 
insister sur Ie serrage des boulons du COlI

vercle pour obtenir une bonne 6tanchilitil. II 
faut veiller ane pas d6passer Ie couple de 
serrage diltermin6 pour une 6tanch6itil Cor
recte. 
Si I'on utilise des outils usuels avec la force 
musculaire norrnale, on ne risque pas de 
dilpasser ce couple de serrage. 
Attention cependant ane pas e_rear de 
couple excessif Iors de I'utilisation d'un tube 
de rallonge. 
Dans Ie cas de I'utilisation d'une cte dyna
mometrique, les couples Nm ci-dessous ne 
doivent pas ttre depass~. (Cette tentation 
est aeviter merne dans Ie cas de dilfauts 
d'iltancheite du couverde). 

metric screw, metrische Schraube, File
laae metriQue 

M16 M20 M24 M30 M36 
Nm Nm Nm Nm Nm 

unoiled, ungeschmiert, non graisse 95 184 315 635 1110 
ailed, ge6lt, huile 88 171 295 590 1030 
MoSz-paste. MoS2-Paste. pate au MoS2 76 148 255 510 885 

•
 
Solid class 5.6 according DIN 267 Fesligkeitsklasse 5.6 nach DIN 267 Classe de sofiditil 5.6 selon DIN 267.
 
For galvanized degreased screws use medi Fur galvanisch verzinkte ungeschmiene Pour des ecrous galvaniSM non graiss6s.
 
um value of oiled screws. Schrauben ist der mitllere Wert wie fUr ge utiliser une valeur de Nm interrnildiaire entre
 

Olte Schrauben anzusetzen. non graisse et huile. 
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0'-w To avoid tension in the lid tighten the screws Urn Verspannung im Apparateflansch Zll Pour l!!viter des tensions au couvercle. Uest 
overcrossing according a certain successiono verhindem, sind die Schrauben gleichmaBig nl!!cessaire de proc:l!Ider au serrage progres

iiber Kreuz in einer bestimmten Reihenfolge sit en croix des boulans du couvercle 
anzuziehen. 

for example: 

zum Beispiel: 

par exemple : 

When using max. allowable torque, procceed 
in several steps as follows: 

1. Step: 50 % of torque 
2. Step: 80 % of torque 
3. Step: max torque 

The filter is now ready for use. Slowly open 
the valve on the inlet The vent valve at this 
stage should be open to ensure there is no 
air lock in the top of the filter housing. This 
should be dosed as soon as the liquid runs 
out. In all cases (whether or not hazardous 
liquids are being filtered) precautions should 
be taken to prevent injury from spraying li
Quid. 
If the filter is not vented any air in the filter 
will mean that that part of the filter bags will 
not be use thereby rendering the fdter ineffI
cient. Generally if air gets into the system 
this should be vented off immediately. Also 
when filtering gaseous the filter should be 
vented at regular periods. 

The outlet valve is now slowly opened. 
Due to the fad that most filter bags on the 
maritet could release some particles when 
fIrSt used. we recommend re-circulation of 
the filtrate. The length of time for re
circulation will depend on the individual pro
dUd and level of filtration. That way released 
partides from newly inserted filter bags will 
be collected and safely removed from filtrate. 

Dans Ie mesure ou Ie couple maximum de 
serrage est utitisl!!, proceder graduellement a 

1er serrage a 50 % du couple maximum 
2eme serrage a 80 % du couple maximum 
3bme serrage a 100 % du couple maximum 

Le filtre est alors p~t a fonctionner et ron 
peut ouvrir lenternent Is vanne sur Is tuyau
terie d'alimentation. II faut Ioujours l!!viter una 
ouverture brutale. car elle pourrait endom
mager aussi bien la cuve du filtre que Ies 
elements filtrants. Ouvrir "l!!vent et Ie refer
mer des qu" en sort du liQuide. Si Ie liQuide 
est dangereux, it faut prendre des mesures 
appropriees pour ne pas exposer Ie person
nel a un risque par une sortie brutale de Ii 
Quide hors du fihre. 
5i "on omet d'ouvrir "event, Use cree un 
matelas d'air dans la ewe qui em~e Ie 
liquide de remptir Is ewe jusqu'en haut et 
rend inactive Ia surface filtrante correspon
dante. Si Ia presence d'air risque de g6ner Ie 
fondionnement du systeme, II taut impl!lrati
vement purger pour evacuer rair. Si Ie Iiqui
de renferme des gaz, Mconvient de purger 
pllriodiQuement. 
On peut aprl!lsent ouvrir lentement Ia vanne 
sur Ia tuyauterie de refoulemenl L'experi 
ence montre que la plupart des poches neu
ves libarent des particules lorsqu'on les met 
en place dans Ie filtre ; Hest recomman<Ul, sl 
la Qualite du fihrat I'exige. de renvoyer Ie fd
trat a"alimentation pendant un braf laps de 
temps. La dun*! de la filtration avec recyda
ge depend du process et doit done ttre de
terminlle cas par cas. Les particules relar
guees au debut par la poche sont aJors ar
rttees sur Ia paroi interne de celle-ci et eli 
minl!les en toute certitude du fdtrat. 

Sofem das volle Orehmoment aufgebracht 
werden soli (nicht immer notwendig, da ab
hangig von der Oichtung und dem Oich
tungswerkstoff) ist wie folgt vorzugehen: 
Die Schrauben sind in mehreren Ourchgan
gen anzuziehen. 

1. Ourchgang: 50 % des max. Orehmomen
tes 
2. Ourchgang: 80 % des max. Orehmomen
tes 
3. Ourchgang: voiles zulassiges Orehmo

ment
 

Oas Filter ist jetzt betriebsfertig, und die Ab
sperrarmatur in der Einlrittsrohrleitung kann 
langsam ge6ffnet werden. Die EntlUftung 
sollte ge6ffnet sein. Sie ist zu schlieRen. so
bald F1iissigkeit auslritl Bei gefahrlichen 
Fliissigkeiten ist durch geeignete MaBnah
men eine Gefahrdung der Bedienungsperso
nals durch herausspritzende Fliissigkeit zu 
verhindern. 
Wird die Entliiftung nicht ge6ffnet. so ent
steht im Gehause ein Luftpolster, welches 
einen Teil im oberen Bereich des Fiherge
hauses frei von Fliissigkeit halt und samit die 
betroffene Filterflache unwiritsam macht. 
StOrt Luft grundslitzlich im System. so ist in 
jedem Fall zu enUiiften. Bei gashaltigen 
Fliissigkeiten ist ggf. periodisch zu enUUften. 
Jetzt kann Iangsam die Absperrung der 
Auslrittsrohrleitung geoffnet werden. 
Oa erfahrungsgemaB die meisten handels
iiblichen Filterbeutel beim Einsetzen in das 
Gehause Partikel freisetzen. ist je nach An
forderung an das FUtrat, eine RiickfUhrung 
des Filtrates (Kreislauffiltration) fUr eine kur
ze Zeit zu empfehlen. Die Dauer der Kreis
lauffiltration ist abhangig vom proze6 und 
daher in der Praxis zu ennitteln. Von den 
FHterbeuteln anfanglich abgelOste Partikel 
werden so auf der Innenseite des Filterbeu
tels wieder angelsgert und sicher aus dem 
Filtrat entfemt. 
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5. Maintenance of the Filter 
Housing 

The filler itself does not need any special 
maintenance with normal use. All parts 
should be regularly checked for corrosion 
and other damage.' 
InstaH a new filter bag at every product 
change or it the bag becomes contaminated. 
Differential pressure (the difference in pres
sure before and after the filler) will reveal it 
contamination has occurred 
HAYWARD recommends changing the filter 
bag at a differential pressure of 1.5 bar, but 
up to a maximum of 3.5 bar is permissible. 

To remove the filter bag release the pressure 
in the housing by opening the pressure relief 
valve. The method for opening and closing 
the housing is described in Section 4. 
Attention should always be given to the gas
kets and sealing surfaces ensuring thaI they 
are dean and undamaged. 
Damaged gaskets should be replaced 

Note: 
HAYWARD joins many gasket manufac
turers in recommending that gaskets be re
placed after a pressurized container is ope
ned. In practice, gaskets are often used 
many times. This may result in a faulty seal 
which in no way indicates a defect in the sy
stem. 

6. Maintenance of the Spring 
Lid Lift 

The spring lid lift worXs mechanically and 
can be adjusted infinitely. Made out of stain
less steel 1.4301, it enables even heavy 
housing lids to be balanced almost 
weightless. The lid will remain open in any 
given position. 

6.1 Maintenance 

The spring tid lift is maintenance free. Spe
cial attention is not required. If any noise is 
heard in the mechanism (squeaking, scrat
ching) remove the dust cover and spray on a 
little oil. 

,. 

5. Wartung des Beutelfilters 

Der Ftller selbst bedart in aller Regel keiner 
besonderen Wartung. AIle Teile sind jedoch 
regelmiill.ig auf Korrosionsschiiden sowie 
andere Beschiidigungen zu iiberpn1ten. 
Die Filterbeutel sind bei Verschmutzung oder 
Produktwechsel auszutauschen. 
Die Verschmutzung eines Filterbeutels ist 
am Differenzdruck (Druckunterschied vor 
und nach dam Filler) erttennUich. 
HAYWARD emptiehlt die Filterbeutel spiite
stens bei einem Differenzdruck von 1,5 bar 
zu wechseln. ZUliissig ist ein Differenzdruck 
von max. 3,5 bar. 
Zum Ausbau der FiIIerbeutel ist das Gehiiu
se durch Oftnen der Entliiftung drucklos ZU 

machen. Das Ottnen und Schliell.en ge
schieht wie unter Inbetriebnahme Pkl 4 ge
schUdert. 
Besonderes Augenmertt ist auf die Dichtflii 
chen und Dichtungen zu richten. Eine Be
schiidigung der Dichtfliichen ist in jedem Fall 
zu vermeiden. Beschiidigte Dichtungen sind 
auszutauschen. 

Hinweis: 
Viele Dichlungshersteller weisen darauf hin,
 
daB nach jedem Ottnen einer druckdichten
 
Verbindung die Dichtungen zu emeuem
 
sind.
 
HAYWARD schlieBt sich dieser Empfehlung
 
an.
 
In der Praxis werden hiiuflQ die Dichlungen
 
vielfach benutzt. Daraus resullierende Un

dichtigkeiten sind kein Zeichen tiir die Fehl

funktion des Systems.
 

6. Wartung der Federhebers 

Der Federheber arbeilet rnechanisch, ist 
stufenlos einslel/bar und aus Werkstoff 
Edelstahl 1.4301 getertigl Mit seiner Hilfe 
kc3nnen selbsl schwere Gehiiusedeckel na
hezu gewichtslos ausbalanciert werden. Der 
Deckel bleibt in jeder Position stehen. 

6.1 Wartung 

Der Federheber ist wartungsfrei, besondere 
Arbeiten sind nicht durchzufiihren. 
Eine Geriiuschentwicklung im Federheber 
(Quietschen, Kratzen) hat keinen Eintlull. auf 
die Funktion des Federhebers, kann aber 
durch Einspriihen eines G1eitmittels vermin· 
der1 werden. 

5. Maintenance du filtre 

Le filtre lui~6me ne ntqUiert ~ment 

aucune maintenance particuli6re. Utaut ce
pendant contrOler ~uli6rement toutes les 
piiK:es pour s'assUAll' qU'elles ne sont pas 
corrod6es au autrement endommagiles. 
Remplacef las poches Ii elIes sont col
malees au sl ron change de produit. Le col
malage d'une poche ae recoman 8 la valeur 
de Ia pression diff6rentielle (ditr6rence de 
pression entre ramont III r8Vlll du filtre). 
HAYWARC recommande Ie I8mplacement 
des poches au plus lard Jorsque Ia pression 
ditrllrentieJle atteint 1,5 b8'. La pression 
diffllrentialle maximaJe autoris8e est de 3,5 
bar. 
Pour enlever Ies poches. iI faut d'abord 
depressuriser Ie fillre en ouvrant Ie rabinet a 
boule de d6pressurisetion. L'ouverture et Ia 
fermeture du fillre s'op6rent comme indique 
a la section 4, "Mise en service". 
Une attention particuliel8 delit ttre portee a 
/'examen des port6es de joints et des joints. 
Veil/er it ne pas endommager Ies portees de 
joints. Un joint d6feclueux devra ttre 
change. 

Observation : 
De nombreux fabricants de joints e:OOseillent
 
de rernplacer Ies joints apris chaque ouver

ture d'un rllcipient SOlIS pression.
 
HAYWARD fait sienne cette recommandati

011.
 

'Dans Ia pratique courante, Ies joints sont
 
souvent reutalislls p1usieurs fois. Les tuiles 
qui en resultent ne sont pas un symptOme 
de mauvais fonclionnement du materiel. 

6. Maintenance du systeme 
de compensation par 
ressort 

Le systilme de compensation par ressort 
travaille mecaniquement. II est reglable en 
continu et fabrique en aeier lnoxydable 
1.4301 (AISI 304). II pennet d'llquilibrer 
presque parfaiternent mllme des couvercles 
lounis. Le couvercIe reste stable en n'im
porte quelle position. 

6.1 Maintenance 

Le systeme de compensation par ressort ne 
demande aucun entrelien, Un'y a pas lieu de 
pratiquer d'interventions. L'apparition de 
bruits dans cet accessoire (grincements, 
raclements) n'est nullement slgne de mau
vais fonclionnement ; on peut r8duire cas 
bruits en pulverisent un lubrifl8llt par des
sous dans Ie systilme de compensation par 
ressort (enlever d'abord Ie capot de protec
tion). 
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6.2 Installation 

The spring lid lift is balanced to the weight of 
the ~d at the factory. Additional fildures, such 
as gauges, can raise the weight of the fid 
and make a re-adjuslment necessary. 

I 

Wf($) 
i 

Remove the dust cover from the lower end of 
the spring lid lift. Seen from below there are 
a total of four hexagonal nuts. Two adjusting 
nuts are secured by seff locking lock nuts 
against loosening or inadvertent removal. 
Loosen the lock nuts. Now the load bearing 
capacity of the spring lift can be adjusted by 
simultaneously turning both adjusting nuts. 
Turning the nut to the right (clockwise) in
creases the tension and thus the lifting ca
pacity. Turning the nut to the left (counter 
clockwise) lessens the tension and the lifting 
capacity. 
After making adjustments secure the lock 
nuts and replace the dust cover. 
The opening and dosing limits of measure
ment A are 200mm (open) and 80rnm (cl0
sed) and must not be exceeded 

Safety Precautions 

The spring lid lift should be protected from
 
corrosive or caustic materials.
 
While the spring lid lift is very safe, for safety
 
reasons no part of the body should be pla

ced under the raised weight while it is mo

ving, just like any other "suspended load".
 
The lid should always be in the fully opened
 
position before changing the filter bag.
 

6.2 Einstellung 

Oer Federheber wird werkseitig mit dam
 
Gewicht des Deckels ausbalanciert.
 
Der Anbau zusiilzlicher Armaturen, MeRge

rale o.a. kann jedoch des Gewicht des Oak·
 
kels ertlOhen und eine Neueinstellung not

wendig machen.
 

Oazu ist die Slaubschutzkappe am unteren 
Ende des Federhebers zu enlfemen. 
Von unten gesehen sind insgesamt zwei 
Gewindeslangen mil Sechskanlmultem zu 
er1lennen. Zwei Verstellmultem sind durch 
selbstsichemde Sechskanlmultem gagen 
VersteUung und Herausdrehen durch Kon
tem gesichert. 
Die Kontermultem mussen gelast werden. 
Jetzt kann durch gleichmiBiges Verdrehen 
beider Verstellmultem die Tragkraft des Fe
dertlebers verandert werden. 
Rechtsdrehen (im Uhrzeigersinn) erhaht die 
Vorspannung und somit die Tragkraft. 
Unksdrehen (gegen den Uhrzeigersinn)
 
vermindert die Vorspannung und somil die
 
Tragkraft.
 
Nach erfolgter Einstellung sind die Konter

multem feslzuziehen.
 
Die Slaubschulzkappe kann aufgesetzl wer

den.
 
Oas Mall. A dart in den Endlagen (Auf- bzw.
 
Zustellung) 200 mm nicht uberschreiten unci
 
80 mm nicht unterschreiten.
 

VorsichtsmaBregeln 

Der Federheber ist gegen aggressive und 
iitzende Staffe zu schulzen. 
Der Federheber ist sehr sicher, jedoch soil 
len aus Sicherheilsgrunden wiihrend der 
Bewegungsphase wie bei allen "schweben
den Lasten" keine K6rperteile unter das an
gehobene Gewicht gebracht werden. 

6.2 Reglage 

Le systeme de compensation par ressort a 
ete equilibre en usine avec Ie poids du cou
verela. Mais Ie montage de robinelterie 
supplemenlaire, d'appareils de mesure, etc. 
paut accroftre Ie poids du couvercle et 
rendre un nouveau reglage neces'saire 

1. Spring-aided lid lift 
2. Adjusting nuts 
3. Lock nuts 
4. Dust cover
 
,.A" View
 

1. Federheber 
2. Verstellmutter 
3. Konlermulter 
4. Slaubschutzkappe
 
,.A" Ansicht
 

1. Systeme de compensation par ressort 
2. Ecrou de reglage 
3. Contre-ecrou
 
4.Capot de protection
 
Schema .A"
 

Enlever d'abord eli cet effetle capot de pro
lection en bas du systeme de compensation. 
On paul voir par dessous deux tiges filetees 
munies d'ecrous. Deux 8crouS de reglage 
sont bIoques par des contre-ilcrous autoblo
quants pour eviter louI dereglage et devissa
ge intempeslifs. Desserrer d'abord las con
tre-ecrous, puis faire toumer egalementles 
deux ecrous de reglage pour modifier Ia 
force portante du systeme de compensation. 
Quand on toome dans Ie sens des aiguiUes 
d'une montre, on augmente Ia lension et 
done Ia force portante. En toumant dans Ie 
sens inverse, on diminue Ia tension et done 
la force portante. Una fcis Ie reglage effec
tue, serrer iii fond les contre-ecrous puis re
meltre Ie capot de protection. La cote A ne 
doit ni depasser 200 mm ni litre inferieure eli 
80 mm dans Jes positions extrllmes (ouvertu
re et farmeture). 

Precautions aprendre 

II faut proteger Ie sysleme de compensation 
par ressort contre louie matiere corrosive. 
Ce disposilif est tres sUr mais - comme pour 
toute "charge suspendue" - II ne faut meltre. 
par securite, aucune partie du corps sous Ie 
poids en mOlNemenl 
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Important: 
Open the lid fully to the upright position 
before removing the spring lid 11ft. 

7. Technical Data 

All information regarding dimensions, techni
cal details, spare parts, materials used will 
be found in the current data sheets and their 
associated illustrations. 

8. General Operating
 
Instructions
 

The filter elements used in the filter bag 
housing are usually made from industrial felt, 
monofilament mesh or "melt blown" micro 
fibers. In addition, filter baskets are also 
used. For technical details please refer to the 
appropriate literature. 
The speed of the flow of the material through 
the filter is a major factor in achieving good, 
yet economic filtering results. The goal, with 
a few exceptions, is to keep the speed of the 
throughput as low as possible. Low pressure 
on the filter enhances separation and increa
ses the service life of the filter unit. thus re
ducing the operating cost of the whole sy
stem. 
At the same time the flow should be as even 
as possible, so that, for example, a centrifu
gal pump is a belter choice as a feed pump 
than a piston~riven one which delivers une
venly. As a rule it is better to avoid uneven 
feed or intennittent operation as much as 
possible to prevent backup-up in the filter 
housing. 
Such conditions could cause the filter bag to 
lift up with pressure changes in the filter 
housing so that it no longer fits snugly in the 
restrainer baskel At worst, this could result 
in II tearing of the filter element. Filter bag lift 
up can be effectively prevented by the use of 
an (optional) bag positioning device. 

Wichtig: 
Der Ausbau des Federhebers dart nur mit 
geoffnetem Deckel erfolgen. (senkrechte 
Stellung des Deckels). 

7. Technische Daten 

Abmessungen, Einzelheiten. Ersatzleile. 
verwendete Werkstoffe usw. ergeben sich 
aus den jeweils gliltigen Daten- und MaR
blaltem sowie gegebenenfalls zugehOrigen 
Zeichnungen. 

8. Allgemeine Betriebs

hinweise
 

Die in Beutelfiltergehausen verwendeten 
Filterelemente sind in aller Regel Filterbeutel 
aus Nadelfilz. Monofilgeweben oder aber 
"melt blown" Mikrofasem. Zusatzlich werden 
auch Si~Orbe verwendet. 
Technische Einzelheilen sind aus den ent
sprechenden Unterlagen zu entnehmen. 

Fur ein wirtschaftliches und gutes Filtrati
onsergebnis spielt neben vielen anderen 
Faktoren die StrOmungsgeschwindigkeit 
durch das F~tenniltel eine herausragende 
Rolle. 
Es ist stets anzuslreben die Slromungsge
schwindigkeil, von Ausnahmen abgesehen, 
50 gering wie miiglich zu hatten. Eine gerin
ge Belastung des FUters erhiiht die Abschei
deleistung, die Standzeil und damil die Qua
lilat des Filtrates wie auch die Wirtschaftlich
keit des gesamten Filtersystems. 
Zudem sollte die Durchstriimung des Filter
miltels 50 gleichmal!.ig wie miiglich erfolgen. 
d.h. als Forderpumpen sind beispielsweise 
Kreiselpumpen den stol!.weise fordernden 
Koibenpumpen o.a. vorzuziehen. Grundsatz
lich ist stol!.weise Forderung oder unterbre
chender Betrieb miiglichst zu venneiden, urn 
ainen Ruckstau im Filtergehause zu vernin
demo 
Diese Belriebsarten haben gegebenenfalls 
zur Folge, daB der Filterbeutel durch Druck
wechsel im Filtergehause "aufschwimmt" 
und nicht mehr ausreichend durch den 
Oruckaufnahmekorb unterstUtzt wird. Die 
Foige kann im ungunsligsten Faile ein Rei
Ben des Filterelements sein. 
Oas "Aufschwimmen des F~terbeutelskann 
u.a. durch den Einsatz eines Beutelnieder
halters (Zubehiir) wirkungsvoll verhindert 
werden. 

Important: 
Le systeme de compensation par ressort 
ne dolt 6.... demon" qu'avec Ia cuve to
talement ouverte (couven:le en position 
verticale) 

7. Caracteristiques 
techniques 

On trouvera les dimensions, Ies ~lails de 
construction, Ia lisle des pieces de re
change, Ia nature des materiaux, etc. dans 
les feuilles de caract8ristiques techniques et 
eventuellement sur Ies plans correspondsnt 
au materiel foomi. 

8. Consignes generales 
d'utilisation 

Les elements IiItrant& des fillres ill poches 
sont generaJement des poches en feutre ai

guillete, en Iissu monofilament au en micro

fibres "melt blown". On utilise egalement des
 
paniers ill tamis.
 
On trouvera tous Ies d8tails techniques dans
 
les documents correspondants.
 
La vitesse de passage ill travers Ie media
 
filtrant joue un rOle extr6mement important
 
dans I'obtention d'une filtration economique
 
et de qualite, parall8lement ill d'aulreS fac

teurs.
 
II faut toujours a'efforcer, sauf cas excep

Iionnels, de maintenir une vitesse de passa

ge aussi faible que possible. Une faible
 
charge du fdlre augmente Ie taux de retenti

on des particules, Ia dUr8e de vie du media
 
et done la qualite du fillrat ainsi que la renta

bUite de toute !'installation de filtration.
 
De plus, Ia vitesse de passage doit eire aus

si rllguliElre que possible; il taut done prefe

rer par exemple. comme pompe d'alimenta

tion, une pompa centrifuge ill une pompe ill
 
piston, qui refoule par ~ups. II faut par
 
principe proscrire toute alimentation 00 tout
 
fonctionnement intennitlent pour 8viter un
 
reflux dans Ia cuve du filtre.
 
En effet, de tela modes de fonctionnement
 
peuvent avoir comme consequence que Ia
 
poche remonte dans Ia cuve du flltre et n'est
 
ptus suffisamment soutenue par Ie panier
 
support. II paut en resulter une d8chirure de
 
la poche dans un cas extrAme.
 
La remontee de Ia poche peut tire efficace

ment emptchee, par exempte, par la miae
 
en place d'une tonne anli-nltour
 
(Iivrable en option).
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Motorized Shut-Off Valves 
(FV-411, FV-421) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Managemenf &. Construction 
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Series ElM Electric Actuators 
For All Sizes of Ball Valves and Butterfly Valves up to 24" 

Features 

• 2 Auxiliary Limit Switches 
• Heater with Thermostat 

Options 

• Positioners 
• Voltage Options 

• NEMA 4/4X Housing 
• Position Indicator 
• Manual Override 
• Self-Locking Gear Train 
• Permanently Lubricated 
• Thermal Overload 

Protection 
• CE and CSA Approved 
• ISO 5211 Mounting Base 

• 3 Phase Motors (On/Off, 
800 in-Ibs and Larger 
Models Only) 

• Feedback Potentiometer 
• Control Stations 

The Best Actuator for Most 
Applications 
EJM Electric Act1Jators have been designed 
to meet the requirements of most applica
tions without the need for extra cost, add-on 
options. These rugged. heavy-duty actua
tors come standard with features that cost 
extra on other actuators. These include two 
extra auxiliary limit switches for end of travel 
indication, heater and thennostat for cold or 
high humidity applications. a self-locking 
gear train to prevent drifting at the end of 
the actuation cycle and a manual override. 
Now, cost-sensitive applications can take 
advantage of an exceptional electric actua
tor with the EJM Series. 

Rugged, Reliable Cost 
Effective Design 
EJM Electric Actuators have been designed 
to endure the most demanding applications 
and provide years of trouble-free service at 
a cost effective price. The heavy duty gear 
drive train is built to withstand stalled condi
tions without gear failure. The NEMA 414X 
aluminum alloy housing is dry powder coat
ed to stand up to harsh environmental con
ditions encountered in many applications. 
Motor bum out is prevented by reliable ther
mal overload protection. These are just a 
few of the features built into every EJM 
Actuator to insure a long, trouble-free ser
vice life. 

Options for Unique 
Applications 
Applications with very special requirements 
can take advantage of the EJM Actuator by 
utilizing a choice of options. Positioners are 
available for throttling or modulating applica
tions as are feedback potentiometers that 
signal the valves position. Several different 
voltage options are available as well as 3
phase motors on 800 in-Ib actuators and 
larger. 
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Technical Information j
Actuator Specifications 
/' Model 

Toroue -Ibs 

EJM2S2T 

150 

T 
r 

EJM3S2T 

300 

EJM8S2T 

800 

I 
I 

EJM13S2T 

1300 

EJM35S2T 

3500 

EJM130S2T '\ 

13300 

Housing Aluminum Alloy, Dry Powder Coated 

Conduit Size - inches 1/2" 

Std, Duty Cycle on/off 25% 

ISO 5211 Mount F03/FOS F07 FlO F14 

Output Shaft .55" Sq FEM, .59" Deep .66" Sq FEM, 1.16" Deep 1.45" Sq FEM, 1.40" Rnd. Keyed 
1.57" DeeD FEM 2.4" DeeD 

Cyde lime 90" seconds 8 T 12 15 I 22 22 46 

Std Motor Voltage 50/60 Hz. 115 VAC, 1 Phase. PSC 

Max Current Amps IQ) 120 VAC .60 1.8 3.6 10.0 

Endosure NEMA4/4X 

Brake Self-Locking Gear Train 

Manual Overide Standard (Handwheel Induded on 600 in Ib Models and Laroerl 

Operation Reversing 

Vlleight-lbs 5 I 20 40 52 

EJM Series Dimensions/Wirin Diagram 
4.25" 

.-

S.ll" :-<> {)...__--l=.

Wiring Diagram
EJM2S2T/EJM3S2T 

-ED£17U a1L1"·- ,J~
9.4" • ldlUU7.87: • 

, 9.2" 
13" 

8.11" I=;:::t::;::::t, .... 10.86" 16.5" 

7.67"S" 

EJM8S2TIEJM13S2T ~jM35S2T 

(Valve Size True Union Ball Valve Three Way Ball Valve\ 

I 1/2" to 2" EJM2S2T EJM2S2T J 
\..2-112" to 6" EJM3S2T EJM8S2T ./ 

Butter Iy aveBall Valve Selection Chart· fI V I 
Valve Size / 

l-1IZ", 2", 3"
 

4",6"
 

8"
 

10", 12"
 

14", to Z4"
 

"Actuator size seledions based on dear water @ 70"E 

Hayward Industrial Products, Inc" 
One Hayward Industrial Drive. Clemmons, NC 27012 
Tel: 1-686-429-4635 (1-888-HAYINDL)" Fax: 1-888-778-8410 
E-mail: industrial@haywardnel.com 
Vlleb Site: htlp:/Iwww.haywardindustrial.com 

S e Iectlon Chart• 
Butterfly Valve ""

EJM3S2T
 

EJM8S2T
 

EJM13S2T
 

EJM3SS2T
 

EJM130S2T
 

PriI*d In U.S.A. 
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Butterfly Valves for Actuation 
1-1/2" to S" PVC Bodies with PVC, PPL or PVDF Disks 
1-1/2" to S" CPVC Bodies with CPVC Disks 
1-1/2" to 24" PPL Bodies with PPL Disks 

Remote Control Valves 
Hayward Modular Series Butterfly Valves. 
designed for actuator mounting. are ideal 
for reliable control of process fluids in a 
piping system. They enable all Hayward 
actuators and accessories to be mounted 
quickly with accurate alignment and proper 
support. They wor1< equally well in both 
on/off and modulating services. 

Advanced Design 
These valves have blowout-proof stainless 
steel stems and a unique liner with a 'V" 
notch retention design that ensures positive 
sealing of the liner to the disk. An integral 
face seal eliminates the need for additional 
flange mounting gaskets. The rock solid, 
integrally molded mounting pad insures that 
the actuator aligns correctly to the valve 
stem and functions reliably. 

No Metal, No Process Media 
Contamination 
Hayward Butterfly Valves for Actuation have 
no metal in contact with the process media. 
They cannot corrode or rust, nor will they 
contaminate sensitive fluids flowing through 
them. 

Never a Problem with Valve 
Corrosion 
Because of the valves' all-plastic construc
tion, they will never rust or corrode - and 

Features Options	 they can survive corrosive environments 
without the need for painting or expensive 

• Viton®, EPDM or Nitrile Seals • Electric Actuators	 epoxy coating. 

• Rated to a Full 150 PSI • Pneumatic Actuators 
• Blowout-Proof Stem • Stem Extensions 
• Wafer Body Design • TItanium Shafts 
• Stainless Steel Shafts • Lug Design Bodies 

• Mounting Kits 
Woo" is trademar1< 01 DuPont Dow Bast""""" 
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Technical InfoTmation
 

Size Body 
Material 

Disc 
Material 

Shaft 
Material 

Uner Operator Pressure 
Rating 

1-112" 108" CPVC CPVC 

316 SSl1 Vrtonilil, EPDM 

or Nitrile 

Electric or 

Pneumatic 

Actualor 

150 PSI 
@70F 

Non·Shock 
1-112"10 8" PVC PVC. PPL or PVDF 

1-1/2"1012 PPL PPL 

14" 10 24" PPL PPL 410 SSl1 See Chart 
Below 

-'.r 

I:
i:. 

Parts Usf,., 1-1/2- to U
Butterfly "-"'- ,.,AcfJuItion 
1. Mounting Kit (Optional) 
2. Disc, PVC, PPl 01" PVDF 
3 Body PVC, PPl on 10" & 1T 
4. liner, VJton, EPOM or Nitrile 

Pans Ust,., 1"- to 24
Butterfly MIIws ,.,AdlYtion 
1. PPl Body 
2. Body liner 
3. PPl Disk 
4. o-Ring Seal 
5. o-Ring Seal 
6. Stainless Steel Shaft 
7. Stem o-Rings (2) 

Selection Chart 

Cv Factors 
/Size Value Size Value"". 

1-112 90 12" 7100 

2" 125 14 7200 

3 280 16 8300 

4 575 18 10900 

6" 1100 20 14100 

8 2500 24" 18500 

'\... 10" 4700 ./ 

Pressure Loss
 
Calculation Formula
 

&p = [g,f 
M> = Pressure Drop 
a =Flow in GPM 

Cv =Flow Coefficient 

sgHAVWARD® 
",. Hayward Industrial Products, Inc. 

One Hayward Industrial Drive, Clemmons, NC 27012 
'-" Tel: 1-888429-4635 (1-888-HAYINDL)' Fax: 1-888-n8-8410 

E-mail: industrial@haywardnet.com 
Web Site: hltp:/Iwww.haywardindustriaJ.com 

F::" G:1; H~ r 
E 

~~~j~;ill~3 10"112" 

<IN.V 
OMTBKT. 

-e----1 

Dimensions - Inches I Millimeters 

Size A B C D E (Lug Thd) F G H J 
Weight 
lib I kg) 

1-112/50 
& 2/63 6.00/152 1.75/44 1.50 /38 6.25/159 .63-11UNC 

.63/ .75 
16! 19 4 

3.88/4.75 
99 j 121 4.38/111 3.40 / 1.5 

3/90 7.75/197 3.12/79 2.00 / 5~ 7.12/181 .63-11UNC .75/19 4 6.00 /152 4.38/111 4.50 /2.0 

4/110 9.25/235 3.94/100 2.19/56 8.19/208 .63-11UNC .75/19 8 7.50/191 4.38/111 7.20/3.3 

6/160 11.25/286 5.81 /148 2.31/59 9.75/248 .75-10UNC .87/22 8 9.50/241 5.75/146 11.2/5.1 

8/225 13.75/349 7.75/197 2.50 /64 10.88/27fi .75-10UNC .87/22 8 11.75/298 5.75/146 16.3/7.4 

10/280 16.00 /406 9.76/248 3.00 /76 10.88/276 .88-9UNC 1.00 /25 12 14.25/362 6.00 /152 37.0/16.8 

12/315 19.00 /483 11.50/292 3.18/81 12.38/314 .88-9UNC 1.00/25 12 17.00/432 6.00 /152 49.0/22.3 

14 20.47 i 520 14.09 i 358 5.20! 132 12.65/321 1.00-8 UNC 1.09! 28 12 18.75 i 475 8.03/204 114 i 52 

16 23.62 i 600 15.691400 6.65 i 170 14.25/362 1.00-8 UNC 1.09! 28 16 21.25! 540 10.83/275 206 f94 

18 25.20! 640 17.75! 450 7.13! 180 14.63/372 1.13-7UNC 1.26 i 32 16 22.75! 578 7.80 /198 225/103 

20 28.00 i 711 19.70 ! 500 7.48! 190 16.25/413 1.13-7UNC 1.26/32 20 25.001635 11.30 /287 254 / 116 

24 32.00 f 813 23.66/600 8.23! 210 18.88/480 1.25-7 UNC 1.38! 35 20 29.50 i 750 13.40/340 350! 160./ 

Operating Temperature/Pressure 
1-1/26

- 126 Butterfly Valves 

Operating Temperature/Pressure 
14" - 24" Butterfly Valves 

Hayward Industrial Products (UK) Ltd. 
Un~ 2, Crowngate. Wyncols Road 
Colchesler. Essex C04 9HZ 
Tel: +44 (0) 1206 854454· Fax: +44 (0) 1206 851240 

MC-4-IlFYACT Rov. 4 Printed in U.S.A 
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Butterfly Shut-Off Valves 
(V-412, V-422) 
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OptionsFeatures 

Butterfly Valves 
1-1/2" to 12" • Bodies - PVC, Corzan® CPVC, PPL 
Disks - PVC, Corzan8 CPVC, PPL, PVDF 

• Rated at 150 PSI 

• Stainless Steel Shaft 

• Fully Supported Flange 
Bolt Holes 

• FulJ Body, V-Notch Liner 

• Blowout-Proof Shaft 

• Viton, EPDM or Nitrile 
Liners 

• Stem Extensions 

• Lug Body Design 

• Gear Operators 

• Electric Actuators 

• Pneumatic Actuators 

• Titanium Shaft 

• 2" Square Operating Nut 

• PVDF Discs 

A Better Butterfly Valve 
Hayward 1-1/2" 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 Extra 
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 perform reli
ably. year after 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 Corrosion 
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. 

CorzanGll CPVC is a trademark of Noveon, Inc. 

Viton@ is a trademark of DuPont Dow Elastomers 

1 - 15 



Technical Information 

• Lever Handle Operator Gear Box Operator 

Parts Usf 
Butterfly Valves 
1. Operator (Lever or 

Gear Box) 
2. Disc 
3. Body 
4. Liner 

Dimensions - Inches / Millimeters 

Size A B C D E F 
G H 

J K wt.Lb/KgGearBox Lever GearBox Lever 

1-1/2/5<) 6.00/152 1.75/ 44 1.50 /38 .63/16 4 3.88/99 9.31/238 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 6.251159 7.13/1I!"l 10.50/267 8.00/203 1.88/48 10.5/4.& 

3/90 7.75/197 3.13/80 2.00/51 .75/19 4 6.00/152 9.75/248 6.69/170 7.13/181 10.50 /267 8.00/203 1.88148 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 5.81/14B 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/ :S49 7.75/197 2.50/64 .88/22 8 11.75/298 13.50 /343 10.63/2rO 7.13/181 16.00 /406 8.00/203 1.88/48 23.5/10.7 

10/280 16.00 /4G6 9.76/24B 3.00/76 1.00 /25 12 14.25/362 16.00 /406 NlA 8.09/205 NlA 8.00/203 2.36/59 39.0/17.7 

\l.t/ m 19.00 /483 11.50 /292 3.18/81 1.00 /25 12 17.00 /432 17.50 /445 NlA 8.09/205 NlA 8.00/203 2.36/59 51.0/23.1 

Cv Factors 
/Size Factor 

• DIN me1ric flanges available 

Size FactoA 

1-112" 90 6" 1100 

2" 125 8" 2500 

3" 280 10" 4700 

4" 675 12" 7100 

Pressure Loss 
Calculation Formula 

l\P =[gr 
dP : Pressure Drop 
a " Flow in GPM 

Cv " Flow Coefficient 

Selection Chart 
Size Body 

Material 
Disc 

Material 
Shaft 

Material 
Uner Operator Pressure 

Rating 

·1-1/2" 10 8" CPVC CPVC 

316 SSTL 
Vilon®, EPDM 

or Nitrile 

Lever or 

Gear Box 

150 PSI 

@70F 

Non-Shock 

1-112"108" PVC PVC, PPL, or PVDF 

~-112" to 12" PPL PPL 

.
 
JI'" 

• CPVClCPVC s" gear operaled only 

rQHAVWARD®
 

Operating Temperature/Pressure 
TaOI'&UIT\IlI! 'C: 

:lD 3D 40 50 III "' .. __ '1O_13lI 

"{ .

OFL'~-+-"~::J..4.~~~ 
10 ., ,GO 120 140 MO 1. 2DD IS MO 

TEllPEAAT\IlI! "F 

Hayward Industrial Products, Inc. Hayward Industrial Products (UK) Ltd. 

• 
One Hayward Industrial Drive, Clemmons, NC 27012 
Tel: 1-881l429-4635 (l-888-HAYINDL) • Fax: 1-888·778-8410 

Unit 2, Crowngate. WyncoIIs Road 
Colchester, Essex C04 9HZ 

~ 
E-mail: induslrial@haywardnel.com 
Web Site: http://~.haywanlindustrial.com 

Tel: +44 (0) 1206 854454· Fax: +44 (0) 1206 851240 

MC-I-8FY-I2 Rev. 4 Prinlad in U.SA 
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Water Filter Drain Pump
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Search Iili..'I Advanced Search
 

v . Catalog No. 395 (PDF)
 
Keyword{s)
''''	 All

1__	 Item Details N < Back
 
UserlD
 Pumps & Plumbing > Sump. Effluent and Sewage > Marine-RV Pumps 

Pump,Utility,115 V 
Password	 Portable Utility Pump, Motor Voltage 115 Volts, Motor 

Current 1.4 to 1.7 Amps, Water Flow @ 1 Foot of Head 360 
GPH, Water Flow @ 10 Feet of Head 300 GPH, Water Flow 
@ 20 Feet of Head 270 GPH, Water Flow @ 40 Feet ofmore :::
 
Head 90 GPH, Water Flow@ 30 Feet of Head 198 GPH,
 
Water Flow @ 5 Feet of Head 342 GPH, Cord 6 Feet, 3
 
Conductors, Shut Off 48.3 Feet, Compact, Self Priming
 
Pump with Flexible Impeller, AC/DC Motor
 

Grainger Item: 1P579 Ship Qty (1) : 1 
Price (ea) : $75.10 Sell Qty (WiIl-Gall)l.1l: 1 
Manufacturer: TEEL Usually Ships (1) : Today 
Mfg. Model#: 1P579 Catalog 395 Page: 3107 [3 

TECHNICAL SPECIFICATIONS Qty. 
Compact Self-priming I •• •• •• Item 
Marine-utility Pump 

Price shown may not reftect your price.Log-in above.or click here to register. Volts 115VAC 

Amps 1.4t01.7
NOTES & RESTRICTIONS 

Length (In.) 6518See Catalog 395 Page [3 for application and/or safety information. 
Height (In.) 31/2

OPTIONAL ACCESSORIES 
Width (In.) 4Pump Repair Kit 

Pump Repair Kit, Fits Pump 1P579 and 1P580, For Band C For Marine and General 
Model Impellers, Cam and Gaskets Application Commercial and 

Industrial Applications 
Price (ea): $12.41 Usually Ships (1): Today 

Max. Head (Ft.) 48.3Grainger Itern#: 1R230 

Pump Repair Kit 
Pump Repair Kit, Fits 1P579 and 1P580 Pump, Models D, E 
and F, Proven Pump Models 360 and 365, Impellers, Cam, 
Gasket 

Price (ea): $10.35 Usually Ships (l): Today 
Grainger Itern#: 1R387 

Hose,Water 
Water Hose, Hose Inside Diameter 5/8 Inch x 50 Feet 
Length, Hose Description Weather Master Reinforced Vinyl 
Hose, Maximum Pressure 100 PSI, Water Flow 

Price (ea): $13.04 Usually Ships (l) : Today 
Grainger Item#: 1P648 
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Water Filter Pressure Transmitters 
(PT-401, PT-402) 
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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 rnA output signal. Ranges are available 
from 0-10 through 0-6000 psi. All models are field 
acljustable 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, 3-1/7 digit LED and supplying power to the Series 
634ES Transmitter. 

Model NumIIer 

Series &MES Models and Ranga In PSll"'" 
As Sloeted Min. Range MaJ. Range MuPressure 

634ES-o 
634ES·1 
634E$-2 
634ES-3 
634ES-4 
634ES·5 
634ES-6 
634ES-1 
634ES-a 
634ES·9 

10 (.69) 
30 12.071
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 (1.38) 
40 (2.76) 
60 (4.14) 
120 (8.3) 
250 117.2)
350 24.1) 
600 (41.4) 
1250 (86) 

2500 1172~6000 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) '10-32 x 1/4(6.35) DP HOLES 
EOUAll.Y SPACED ON A 2-1/2 (63.50) B.C. 

5-5116 
(134.94) 

---< 2-1fZ (63.50) 
. TYP 

1/16 (I.59J 
25/32 [19.841 

2-718 \73.03J 

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 mA DC).
 
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VOC.
 

RL max = Vps-12.3\( 
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 A~justments: Protected potentiome

ters, located in auxiliary housing.
 
Pressure Connection: 1/4- female NPT x 1/7 male
 
NPT.
 

PERFORMANCE AT 70°F (21.1 °C)
 
Zero Output: 4 rnA DC.
 
Full Span: 16 rnA 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.SJyr.
 

STANDARD ACCESSORIES
 
(3) uz'" mounting brackets. 
(3) 10-32 x 4'" RH machine screws. 

DWYER INSTRUMENTS, INC. Phone: 219/879-BOOO www.dwyer-inst.com 
p.o. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.comI
 Lit-By Fax: 888/891-4963 
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Page 2 

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. n 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 altemative 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 NPTthreads. 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 114" 
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 rnA must be used to 
power the control loop in which the Series 634ES 
Transmitter is connected. See Rgure B for connection of 
the power supply, transmitter and receiver. 

The range of appropriate receiver load resistanc~ (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 properly, 
but no damage will be done to the transmitter. 
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Specifications - Installation and Operating Instructions 

+ + 

634ES POWER 
PRESSURE SUPPLYRECEIVER lALl 

TRANSMITTER 12-35VDC-- 1/VV'v 
I ISEEFIG.C 
I I 
I I 
I Ieyex 

FIG.B 

Series 634ES Transmitters can be used with receivers 
requiring 1-5 ..at nput 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 S, 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. 

1400 
c lJOO MAXIMUM VALUE (1100 0) 
w 1200 u tlooz 

1000~ 
(J) 900en 
w 800 
a: '\IIAX. =Vps-12.3700a: 20mADCw 600> 
iii 500 1u 400wa: JOO 
...J 

200~ 100~ 50 
0 5 to 13 15 20 25 30 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 rnA. 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 ac;curate 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 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 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 a1d 
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 service~ble 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 FA# 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 

Lit-By Fax: 888/891-4963 



Series 
634ES Adjustable Range Pressure Transminer
 

0.5% Full Span Acclfacy, Ranges to 5000 psi CE 

Weatherproof Pressure Transmitter 
±IJ.25% FS Accuracy, Compatible wiDI Corrosive Materials, 4·20 rnA Outilid 

Mitt"Raqge ialls! (bar) 

Series 
679 

Mil. Raage .iD psi (liar) 

Compensated Temperature Umits: 
20 to 120°F (-6.67 to 48.9°C). 
Pressure Umit: 1.5)( maximum 
pre5SUfe range. 
Thermal Effect: %0.025% F.SfF 
(0.045% F.Sj°C). 
Power Requirements: 10 to 35 VDC 
(2-wire). 
Output Signal: 4 to 20 mAo 

block. 
Process Connection: 1/4- (6.35 mm) 
female NPT )( liZ' (12. 7 mm) male 
NPT. 
Enclosure Rating: Designed to meet 
NEMA4x. 
Mounting Orientation: Not position 
sensitive. 
Weight: 1 Ib, 10.6 oz (754 g). 
Agency Approvals: CEo 

Series 634ES Transmitters sense a single pressure for air, compatible gas or 
liquid and provide 4-20 rnA output signal. Positive pressure can be measured 
within an accuracy of ±O.5% of span. The Series 634ES uses an isolated piezore
sistive pressure sensor to produce a resistance change across a wheatstone 
bridge. Convenient 2-wire operation simplifies installation. Zero and span ad
justments are fully protected inside a rugged die cast aluminum housing with 
durable gray polyurethane finish. Enclosure is designed to meet NEMA 4X re
quirements. 

SPECIFICATIONS 
Service: Compatible, gases & rquids. 
Wetted Materials: Types 316, 316L 
SS. 
Accuracy: %0.5% F.S. 
Stability: ±1% F.S./yr. 
Temperature Umits: 0 to 140°F 
(-17.8 to 60°C). 

Zero & Span Adjustments:
 
Protected potentiometers located in
 
auxiliary housing.
 
Loop Resistance: 1250 ohms OC
 
max.
 
Current Consumption: 38 mA OC
 
max.
 
Electrical Connections: Terminal 

The Series 679 Pressure Transmitter is compatible with a 
wide range of gases and liquids, and is specially designed for 
weatherproof service (NEMA 4/IP56). The Model 679 can measure 
pressures with an accuracy of ±.25%. This model provides a 4-20 
rnA output and is field adjustable. 
STOCKED MODELS in bold 

Overpressure 
100 psi 
150 psi 
300 psi 
500 psi 
1000 psi 
2000 psi 
4~psi 
7500 psi

12,000 psi 

SPECIFICATIONS
 
Service: Corrosive 6quids and
 
gases.
 
Accuracy: ±.25% FS Oncludes
 
non-linearity, hysteresis and non

repeatability).
 
Pressure Limits: see table.
 
Output: 4-20 rnA, 2-wire.
 
Supply Voltage: 9-30 VDC.
 
Loop Resistance: 800 ohms.
 
Zero and Span Adjustment
 
± 15%, non-interactive.
 
Stability. Less than .5% FSI
 
year.
 

Temperature Umits: -40 to
 
260°F (-40 to 125DC) 10 to 90%
 
RH. non-condensing.
 
Compensated Temperature
 
Range: -4 to 176D F (-20 to
 
BODC).
 
Pressure Connection: 1/4

male NPT.
 
Wetted Parts: Corrosive resis

tant 17-4 PH Stainless Steel.
 
Enclosure: Aluminum.
 
Electrical Connections: Two
 
1/2" conduit ports.
 
Weight: 13.4 oz (380 g).
 
Agency Approvals: CEo
 

Dwyer Instruments, IncJP.O. Box 3731Michigan City, IN 46361fPhone 219 879.aOOOlFax 219 872·9057' U.K. Phone (+44) (0\1494-461707' Australia Phone 6124272·2055 98 



I 
~;~~;	 Adjustable Range Pressure CE 

Transmitter 
0.50;. Full Span Accuracy, Ranges to 5000 psi 

Service Manual
 
Cataiog Page
 

Series 634ES Transmitters sense a single 
pressure for air, compatible gas or liquid and provide 
4-20 mA output signal. Positive pressure can be 
measured within an accuracy of ±0.5% of span. The 
Series 634ES uses an isolated piezoresislive 
pressure sensor to produce a resistance change 
across a wheatstone bridge. Convenient 2-wire 
operation simplifies installation. Zero and span 
pdjustments are fully protected inside a rugged die 
cast aluminum housing with durable gray 
polyurethane finish. Enclosure is designed to meet 
NEMA 4X requirements. 

POPULAR MODELS 

,
 

, ~a:nO]l 

Dimensional Enlargement 

SPECIFICATIONS
 
Service: Compatible. gases & liquids.
 
Wetted Materials: Types 316. 316l SS.
 
Accuracy: ±0.5% F.S.
 
Stability: ±1% F.S.Jyr. .
 
Temperature Limits: 20 to 120°F (-6.67 to
 
48.goC).
 
Compensated Temperature Limits: 20 to
 
120· (-6.67 to 48.g°C).
 
Pressure limit: 1.5x maximum pressure
 
range.
 
Thermal Effect: ±0.025% F.SJoF (0.045%
 
F.SJ°C).
 
Power Requirements: 10 to 35 VDC (2 wire).
 
Output Signal: 4 to 20 rnA.
 
Zero and Span Adjustments: Protected
 
potentiometers located in auxiliary housing.
 
Loop Resistance: 1250 ohms DC max.
 
Current Consumption: 38 mA DC max.
 
Electrical Connections: Terminal block.
 
Process Connection: 1/4" (6.35 mm) female
 
NPT x 1/2" (12.7 mm) male NPT.
 
Enclosure Rating: Designed to meet NEMA
 
4x.
 
Mounting Orientation: Not position sensitive.
 
Weight: 1 Ib, 10.6 oz (754 g).
 
Agency Approvals: CEo
 

hnp:J/w\vw.dwyer-inst.comlhtdocs/pressure/qssenes634es.cfm	 2119i2004 
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Bourdon Tube Pressure Gauges 
Forged Brass Case I Copper Alloy Wetted PartsIWIKAll 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 
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 6S'F (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 112" NPT limited to wrench flat area
 
(7/16"-20 SAE thread for Type 213.40S)
 

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 (N EMA 4X II P 65)
 

Window Gasket
 
Buna-N
 

Window
 
Acrylic
 

Liquid Filled
 
213.40-Glycerine99.7%
 

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)
 
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 orfluorocarbon fill 

APM 213.40 
(APM02.06) 



, ..Dimensions: 

-
TYPE/SIZE WEIGHT KEY A· B (1) C D E G H J K L M 

21340 0.66Ibs. 
mm 63 53 37 63 11 63 - 3.5 14 2 85 

2.5" in 2.5 2.09 1.46 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 4.0 315 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 conf}ection, 8 dimension changes to 85mm/3.35in. 

Optional Type 213.405 - 7/16"-20 SAE connection 

. 
J 1GB 
(llll'U1 

A· NOMINAL SIZE'l ......""""....., 
lI<U 

0-. 

CIIlIFr 
211«1521/l' 

l!li-'1/J JIll 

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 2.0 22 

in .08 3.35 2.95 .08 0.87 

T=7/16"-20 SAE connection with hex nut, 
2114052 lIT ""'" Viton o-ring, and zinc-plated steel washer 7/'5~ZO 111). 

THE MEASURE OF 

Total Performance™ 

Ordering Information:
 
State computer part number (if available) / type number / size /
 
range / connection size and location / options required.
 

SpecifiC8tionl given in thiS priC8 lilt rep,...nt the "B'e 01' engineering lit the time of printing. 
MocIifiC8tlonl m-v take piece ancI the apecified meteriall mey change without Prior notice 

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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I M; Propeller 

MODEL MW500 / MZ500 
DESCRIPTION 

Model MW500 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 flowmeters. The model MW500 
is designed for a maximum continuous wori<ing pressure of 
up to 150 psi and is fitted with AWWA Class D flanges. The 
model MZSOO is designed for a continuous wori<ing 
pressure of up to 300 psi and is fitted with ANSI 816.5 
Class 300 flanges. The impeUer and drive assembly are 
easily removed through the top flange connection. The 
meter flow tubes are coated with fusiorr-bonded epoxy for 
maximum corrosion protection, and integral flow 
straightening vanes reduce upstream flow turbulence. As 
with all McCrometer propeller fIowmeters, standard features 
include a magnetically coupled drive, instantaneous 
fIowrate 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 

J
 

CONFIGURATION SHEET
 
MAIN LINE FLOWMETER 

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 fIowrate 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 ~ner. 

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 normally recommended. 

SHOWN: MODEL MW500 

©2002 by McCrometerlPrinted in U.S.A. 
Lit#24517-20 Rev 1.4/8-02 

The McCrometer Propeller 
flowmeter comes with a 
standard instantaneous 
fJowrate indicator and 

straight-reading totalizer. 
An optional electronic 

register is also available. 
Typical face plates. 

APPLICATIONS 

The McCrometer propeller meter is the most widely used 
flowmeter for municipal and wastewater treatment applications 
as weU as agricultural and turf irrigation measurern t. 
Typical applications include: 

• Water and wastewater management 

• Genter pivot systems 

• Sprinkler irrigation systems 

• Drip irrigation systems 

• Golf course and pari< water management 

• Gravity turnouts from underground pipelines 

• Commercial nurseries 

3255 West Stetson Avenue 
Hemet CA 92545-7799 USA 
909-652-6811/ FAX 909-652-3078 
e-mail: info@mccrometer.com 
Web Site: htlp:/IWWW.mccromeler.com 



I 
MAIN UNE FLU WMe1ER MODEL MWSOO I MZSOO 

SPECIFICATIONS 
OPTIONS
 

PERFORMANCE
 
•	 International flange standards available 

ACCURACY: 1.2% of reading guaranteed throughout • Other than standard laying lengths available 

range. • Register extensions available 
RANGE: See dimensions chart below
 
'H'EADLOSS: 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 MOe stainless steel.
 

MAGNETS: (Permanent type) Cast or sintered Alnico
 
BEARING HOUSING: Brass; Stainless Steel optional
 
REGISTER: An instantaneous flowrate indicator and
 

six-<1igit straight-reading totalizer are standard. The 
register is hermetically 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. 

•	 Forward/reverse flow measurement 
•	 All stainless steel construction 
•	 High temperature construction 
•	 "Over Run" bearing assembly for higher-than

normal f10wrates 
•	 Electronic propeller meter available in all sizes of 

this model 
•	 A complete line of flow recording/control 

instrumentation 
•	 Certified calibration test results 

FLOW

frt-q~Gl
 

1 J
 
I--l--I 

McCROMETER reserves the right to change design or specifications without no/ice. 

•,.. 
MW500 

MW50D/MZ5DO DIMENSIONS 

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 1.50 125 1.00 1.00 1.00 

Approx. ShippinQ Weioht-Ibs. 
B inches 
C inches 
0 inches 
H inches 
L inches 
No. of 80"s per Flanoe 

36 36 43 54 115 135 197 325 465 530 744 890 1,293 1450 1650 
3/4 3/4 314 3/4 7/8 7/8 1 1 1 1/8 1 1/8 1 1/4 11/4 13/8 1318 15/8 

43/4 51/2 6 71/2 9112 11 314 14 1/4 17 183/4 21 1/4 22314 25 29 1/2 36 42314 
6 7 71/2 9 11 131/2 16 19 21 231/2 25 27112 32 383/4 46 

113/4 121/4 12112 15 1/4 161/4 181/2 21 3/4 241/4 251/4 28112 291/4 32112 36314 423/4 491/4 
14 16 16 20 22 24 26 28 42 48 54 60 60 60 60 
4 4 4 8 8 8 12 12 12 16 16 20 20 28 32 

MZSOO 
Approx. 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 1 318 13/8 13/8 15/8 

Cinches 5 57/8 65/8 17/8 105/8 13 15 1/4 17 3/4 201/4 22 1/2 243/4 27 32 
o 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 17 191/4 221/2 25 261/4 291/2 323/4 34 38 314 

L inches 20 20 20 24 26 28 30 32 42 48 54 60 60 
No. of Bolts per Flange 8 8 B 8 12 12 16 16 20 20 24 24 24 

Note: F/anges meet ASTM·A-181 specs. Larger flowmeters on speCla/ order. 

REPRESENTED BY: 

3255 West Stetson Avenue 
Hernet CA 92545-7799 USA 
909-652-6811/ FAX 909.052-3078 
e-mail: info@mccromeler.com ©2002 by McCrometerlPrinted in U.S.A. 
Web Site: http://www.mcerometer.com Lit#24517-20 Rev 1.4/8-02 
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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 

III low 
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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" 

the center of the flowstream, the pipe 
must be completely full and the flow of 
the water must not swirl. These basic 
conditions must be met to assure the 
accuracy of the flowmeter. 

Upstream Disturbances 
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 

~ 
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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 have a 
maximum pressure 
tolerance of 150 psi. 
This should ,cover 
most agricultural 
applications. If not, 
meters are available 
with higher pressure 
ratings. 

The pressure loss caused by the meter (headloss) is 
minimal when the pipe and meter are sized properly for 
the flo~. 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, 

head loss is less than one psi. 
Propeller flowmeters have an average accuracy of 

3255 W. 5t"I,...." ;·",c. 
H,>m('t. CA 92545·/7ll<J 

Flowmeter Recommendation 

The M0300 
Saddle Flowmeter 

ask us about details. 

McCROMETER 

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 

flowmeters. 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 andlor 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 1000! 

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. 

Tel 909 652-481 J 
Fax 909 652-3078 Pert Number 24511·12 
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Specification Sheet
 
Model: Description: Document I: 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 flowrate 
• 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 

r----~ 

Anti-Reverse Pulse Output 
O-No 0- None 

I - Yes I - Dry Contact 
2 - Open Collector 

Electrical Characteristics: 

E7000 Model: 4·20 mA Output Dry Contact Open Collector Anti-Reverse 
E7000-000 • 
~n()(l_nn. • • 

C 
-

E7000-002 • • ~ - -~ ..• 

E700o-01U • • 
E7000-011 • • • 
E7000-012 • • • 

4-20 InA Output: 

Operating Temperature: _+,;:.2::.,.5..,:.to::..-+.::.l.::.30=::-::d""egr"':.=e..=es::....=.F _ 
Red 

Black 0 
E7000 

4-20 rnA Output 

+
Supply Voltage: -=:.1,;:.6_--=4..=0_VDC:..=...-=- _ Power Supply 

Temperature Coefficient: -=±.::.I:.:.O~o/c.::.o _ roo --
Unearity: _O--'.l_o/c_o _
 

Accuracy: 0.5% over the entire r-=a::.cng....e'-_
 - Instrumentation'-
Maximum Resistive Load: Supply Voltage Dependent 4-20 rnA Input+

Reverse Voltage Protection: -----=-3:....:00:..::...cV-.::..:M.:.:ax=.:..::im:.:.:.;:UOl=- _ 

Pulse 
Counter 

Pulse 
Counter 

_-.---;=~..,ttr H-------1 + 

• -..-....;;;.::=~~i_---__l + 

D on c: 

Type: __"'--__-'-__---'-' _ 

Rated LAC): 
--------'-~----

Rated Load (0 • -"""'..._'-_--=-_=__ 

Max. Operating Current: --=-...:...:.:-,,~:::- _ 
Max. Switching power: -=-=-"-:'-,==-;:00",;;..:-----

Contact Closure Duration: 
------'---...:_~..."..--

Max. Clicks per Minute: ---=--=-- --"'......~~ 

Type: -.::..::.:...:..:=-=.:::..::.::s~2.. 
Isolation Voltage: -=.::.=..~,r:::.=-------

Collector to Emitter VoItage:~;Z~~~M~ax~im~u~m'-'-'-
Collector Cu 200 rnA Maximum 

Pulse Out~ ration: 20 milliseconds 
Max. s per Minute: 350------------ 

• - Use formula (Supply Voltage - 16) + 0.02 = Maximum Load(Q) 
•• - Totalizer output operates only when power is applied to the 4-20 rnA loop. 

McCromclel reserves 1be right to c:hange the Specification without notice. 

:"_::: '1 X~ AtirIiD 3255 W. Stetson Ave., Hemet, CA 92545-7799 USA - Phone (909) 652-68111 Fax (909) 652-3078 
IVA..UUVJ[,l U' Web Site: hllp:/I www.mccrometer.com e-mail: info@mcaometer.com 

Cl2002 by McCrometer.lnc.JPrinted in USA 
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I. GENERAL INFORMATION 

A. Unpacking and Inspection 

Your E7000 ANALOG TRANSMITIER 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 
indude the following after carefully removing it from the carton (Figure 1). 

CIRCUIT BOARD MAGNET ASSEMBLY 
CONDULET 

ALUMINUM HOUSIN 

Figure 1. £7000 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 2-3/4- Long 5 each
 
10180-00 O-Ring 3-518- 00 1 each
 
10262-00 Gasket Flat 1 each
 

3. Operation & Maintenance Manual 
Page20f 14 
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Figure 2. £7000 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. 

I 
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 perfonning 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 1/2" electrical LL19 condulet attached by a brass 112" close 
nipple. 

The E7000 uses the mechanical rotation of the flexible drive shaft to tum 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 ofMagnets 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 
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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 25rnA 
Maximum Resistive Load =1200 Ohms 
(Power Supply Voltage - 16 VDC)120 rnA 
Example: (40 VDC -16 VDC)120 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 vec Maximum
 
Collector Current: 200 rnA Maximum
 
Maximum Pulses per Minute: 700
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t III. 'NSTALLATION 

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 dockwise 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. 

o 

~ MECHANICAL REG<STER 

o 

Figure 5. Canopy, Register Removal 

, 

Figure 6. Location of The Drive Cable 
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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, 
Figure 7, they should be free ofE7llOO lRAHSMTTER-""+ 

grease, dust, or any other foreign 
Q-RING_ materials. Place the o-ring 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. 

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 clockwise 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) tums and then tighten the Pal nut; this should give you smooth 
operation and be correctly positioned. 

Figure 7. Installation Of The Transmitter 
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2. Canopy Installation 

The canopy can now be installed. Check the 
transmitter housing and the canopy for 
deanliness and dean if needed. Figure 8. SCREW ~ 

o o 
Orient the canopy and lower it carefully over 
the lubricated CHing and seat it firmly onto 
the Transmitter Housing. Again. be careful 

) so that the o-ring on the transmitter housing l 
is not damaged. 

O·RING ~ -----

MECHANICAL REGISTER ~	 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

r--.-----..---'l ring will seal the transmitter and mechanical 
! ! register from environmental contaminants. 
: i 
I , 

~ : 
: ' 

MOUf'fflNG PlATE~ c::======~ 

Figure 8. Canopy Installation 

C. Electrical Specifications 

1. The Electrical Requirements are: 

a. 16-40VDC 
b. 20 mAde minimum per 4-20 rnA loop 

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) 

Page 8 of 14 
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3. Connect the external power and loads to the terminals in the condulet as follows: 

a. Conned the positive (+) lead from the external power supply to the terminal with the REO 
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· 40 VDC

POWER 
SUPPlY 

BlACK 
LCW) 

INSTRUMENT"

BLUE 

RED 

ORAN~ : 

COLLECTOR OPTICALU.Y 
ISOLATED 
0UT1'UT 

RELAY 
OUTPUT CONTACTS 

Figure 10.EJectricaJ Connections 

t b. For quantified pulse output (i.e. 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. OPERAliON 

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. 

@ +DAC TWOPULSE0SENSOR WIRE 
4T020 

COND 

S N 
SENSOR ~ 

~ 
FORWARD
 

DRUM
 
MAGNET 

ANTI-REV 
DIVIDE 

BY ElA~ 
N 

:~ \m: OR 

.~
 OPTO

ISOLATE
 

Figure 11 Block Diagram of the £7000 

The E7000 was designed as a fully functional integrated system depending only on an extemal 
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 E7000 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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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 VDCto 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 E7000 
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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 8060A 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-o0-D42 - Rae 1/50HP DC Motor)
 

A.	 Preparation 

1.	 Refer to Set Up drawing. Figure 13 and connect the equipment accordingly. 
2.	 Calculate the required motor 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 mAdc. 

r--"'-,·•, 
SPEED MECHANICAL ·MOTOR •· 

CONTROLLER LINKAGE r 
L 

TOP OF ) 

TRANSMITTER '------ 
MULTIMETER 24VDC 

- POWER + I -SUPPLY IRE0 lfill)1J 

I BLACK 

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 shall 
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 daim under this Warranty, the claimant is instructed to contact McCrometer, 3255 
West Stetson Ave.• Hemet, Califomia 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 California. 
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OTHER McCROMETER PRODUCTS INCLUDE: 

Propeller Liquid Flowmeters 

VCONE. Differential Pressure Flowmeters 

Wafer-Cone· Differential Pressure Flowmeters 

@ Variable Area Meters 

(JLTR.4 M.4,.. Magnetic Flowmeters 

Electronic Instrumentation for Remote Display and Control 

FOR MORE INFORMATION CONTACT: 

Represented by: 

~ 'lK....f""nr\ll..n::rn:'ll 
~ IVL'Ll'lJ1V1CII:A
 

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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P~ase read all instmctionalliterature carefully and thoroughly before starting. Refer to the final page for the listing of Recommended 
Practices, Liabilities and Warranties. 

IMPlllO-06 

100 Series UEPressure Switch -
UNITED ELECTRIC

Typesjjl001 Hl00K 
CONTROLS(DlfferenUal Pressure) 
Installation and Maintenance 
Instructions 

GENERAL 

it BEFORE INSTAWNG, CHECK THE SENSOR MODEL SELECTED 
, FOR COMPATIBIUTY TO THE PROCESS MEDIA IN CONTACT WIlll 
o THE SENSOR AND WETTED PARTS. 

The H100 and H1OOK 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). 

it PROOF PRESSURE" LIMITS STATED IN THE UTERATURE 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-llp, TESTING). 
CONTINUOUS OPERATION SHOULD NOT EXCEED THE DESIGNATED OVER 
RANGE PRESSURE. 

"Proof Pressure
 

The maximum pressure to which a pressure sensor may be occasionally
 
subjected, which causes no permanent damage (e.g., start-up, teItIllg).
 
The unit may require re-gapping.
 

Part I - Installation 
Toais Needed 

Adjustable Yh'ench 
Screwdriver 

Hammer (for alternate wire knockouts) 

MOUNTING 

it INSTALL UNIT WHERE SHOCK, VIBRATION AND TEMPERATURE 
., FLUCTUATIONS ARE MINiMAl. ORIENT UNIT SO THAT MOIS-
o TURE IS PREVENTED FROM ENTERING THE ENCLOSURE. IF 

UNIT IS BEING INSTALlED WHERE HEAVY CONDENSATION IS EXPECTED, 
VERTICAL MOUNTING (PRESSURE CONNECTION DOWN) IS REQUIRED. DO 
NOT MOUNT IN AMBIENT TEMPERATURES EXCEEDING PUBLISHED LIMITS. 

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 corrtrol be instaled where con
densation is expected, vertical mounting is recommended as a means of 
keeping water awa!j from switch terminals. 
Never use the enclosure for leverage to hand tighten the pressure con
nection. Nways 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

& DISCONNECT ALL SUPPLY CIRCUITS BEFORE WIRING. 

& ELECTRICAL RATINGS STATED IN LITERATURE AND ON 
., NAMEPLATES SHOULD NEVER BE EXCEEDED. OVERLOAD 
o ON A SWITCH CAN CAUSE FAILURE ON THE FIRST CYCLE. 

I.A
 WIRE UNITS ACCORDING TO NATIONAL AND LOCAl.. ELECTRICALill
 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 app6es: 

Manual DPDT 

Reset (Option 1010) 

SPOT SWT1 SWT2 
Common Violet Violet Yelow 

Normally Open Blue Blue Orange 

Normally Oosed Black Black Red 



DIaO'_l 

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 FEAruRE IS CHARAffiRlZED 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 RINCTION OF THE CONTROL 

Hl00 and Hl00K 

Remove pressure switch cover. Loosen Phillips screw adjustment lock. 
Adjust set point by turning S/S" 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. 

Adjustable 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 sv«tch. 

Gapping 

1) Loosen adjustment lock.
 
2) Turn S/S" 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.
 

Approx.Gap 
-------- -- ---- . 

.0085 to .0105" 

.004 to .006" 

.004 to .006" 

.020 to .025" 

.014 to .017" 

.0085 to .0105" 

.0085 to .0105" 

.0085 to .0105" 

.004 to .006" 

.020 to .025" 

Plunger 5a'ew (3116" Hex) ] 
FACTORY 
SET 

Hex Plunger (1/4" Hex) 

Adjustment Screw (518' Hex) 

Models 

171-174 

183-194 

483-494 

358-376 

700-706 

521-525 

531-535 

540-548 

560-567 

15623 

Rats 
2-21/2 

1-1 1/2 

1-1 1/2 

5-6 

3 1/2 - 4 

2-21/2 

2-21/2 

2-2 1/2 

1-1 1/2 

5-6 



6-9/16 

Dimensions 

-
[41.4mm],~---,--_----,\ 

4-7/32 
(107.2mm] 

1-518If 
I 

.-J 

4" WITH COVER t (101.~m) 

I 
I 

112 NPT 
CONDUIT I~) 

'- 

CLEARANCE FOR 
114 [6.35MM] SCREW 

2 MT'G. HOLES 
I
 
I
 

I I I
 
L 1.....J
 

2-314 
(69.9mm] 

Model Inches IIIIIl NPr 

171-174 7.50 190,5 1/2" 
183-186 7.56 192.0 1/2" 

188,189 6.62 168,1 1/2" 

19G-194 6.63 168,4 1/2" 

218-274 6.56 166,6 1/4" 
358-376 7.03 178,6 1/4" 

483-486 7.56 192,0 1/2" 

488,489 6.62 168,1 1/2" 
490-494 6.63 168,4 1/2" 

520-525 8.44 214,4 1/2" 

530-535 8.00 203,2 1/2" 
540-548 8.34 211.8 1/8" 
560-564 6.62 168,1 2" Sanitary fitting 
565-567 6.62 168,1 1 1/2" Sanitary fitting 
610-616 7.00 In,8 1/4" 

680 6.97 ln,O 1/4" 
701-706 6.57 166,9 1/4" 
15623 6.57 166,9 1/4" 

.895 (22.7mm) DIA. 
KNOCK-QUT 2 PLACES 

DImensIoft A 

1~Y 1I2NPT? 
1/2 NPT 

Models 171·174, Models 113-188, Models 188-194.
 
471-474 4Q.488 488-494
 

t~~=1"'N~T
Models 218-378, Models 52.525 Mod.531-535 
61.706,15823 

IMP100-00 



Dimensions 

1-1/2" sanitary Fitting 

IIECOIIIIIENDED JIRACIICES AIID WARNINGS 
l.nt.ed Bodric ConInlIs ~ recommends areIIA considenIian or the IoIoooiJg Iidors wh<n 
~ nl ~ I.E JreSSR nl ~~ IIdDre ~ IlIi!, the IrmIIIiIl nl 
~ ilsIrudia1s pnMded 'IIIIlh lIilmust be read nllllderstood. 
• To llIOi:l dImagi1g proof JreSSR nlllllllirun ~hts sI2d II lilcrallR nllll 

""""'I8tes _ be eeedod. ..... 1J1 swges II the system. ~ or the Inl ~ III 

IlIllIirun ~ is ~ III llIriled bilSis (i.e., sIart-l4lo 1I!sIi1g) bl.t conlif.Joos "'"'"*'" 
_ be resIrided Ill ... dl:si!J*d ~ .... Elo=iloe qdng 0I1lIllIirun ~hts 
add redIce......." Ie.
 

• A~ lIil is """""""'Y b: appicaIions where dalllage II> I pmwy wit add endanger ife. 
1M> « property A,. « low IniI swildI is necessary b: appications where I dangerous nNWy 

con<ition add resaL 
• The a4usIabIe range must be sdeded 50 thaI incaTed, inadYI!rl<l1l « lIIaliOcus seIti1g IllIff
 

range poi1l anot red II an .....re system condition.
 
• Rtllwilwhere shod<, oAntion and amIlioIt t~alIR 1uduaIions.. not damage lIil« aIIod 

operaIicn. CftrI: lIil50 thallIlDistIn doos not ....... the l!Illlos.R Ilia the dedriaI amedion. 

.... ~ !lis erf1y poi1l """*l be se*d 10 JR""'llIIlDistIn.my 
• lhlmust not be akred « modified afttr ~ l:orld I.E • IIIOdIialtion is necessary. 
• MoriIor operation II> obsenIe wming • or possiIlIe damage 10 .... such IS cHI .. set poi1l « 

ldy dspIaJ 0Ied< lIil ~ 

• Pt~ Il1IIintmance and periocic 1eslW1g is ne=sary lcr miaI ""'*"tiorts where damage 
add endanger pn>p<rty« pll"sorneI. 

• For" appIiations, I factory set IN shed! be tested before use. 
• EIedricaI ralin!Js slated .. iteratlre and on ......pale must not be ...-ted. Owrload III I _111 

an ClU5e daInage, ..... on the.51 cyde. Y*e INaccorcing to local and naIionaI ol!dricaI codes, 
using lire size rOCllllllllOllde II insIJIation sn..t 

• Do not IIICUIlIN .. ariienI ....... 0lICeedi1g pilished IniIs.
 

UIlIIm WARRANTY 

SeIer warTlI1ls that the procb:t herelJ1 rudlased is, ~ dohory. free ran deIecIs II IIIlleriII and 
~ and thai ." such procb:t wIich is loon! II> be dIftdioIe It such ~ « maIeriaI 
.. be repai'ed« ~ IJ1 SeIer (Ex....ns. Fac1Ilrto Water-.. Massadusells.IICIJIBMS); pro
llided. '-. Ihalllis WlITanty lplies rrit II> eeppnont loon! to be 50 cWedive 'IIIIlhIt I poriod or 
24 rnanChs InJn the dale or clIre IJ1lhe SeIer. SeIer shaI not be oIigaIed lI1der lIis -..nty lcr 
aIeged deIod5 wIich tion cIsdoses are ckIe to t....,.,ng. nisuse, n9d. ........." storage. and 
It ." case lIhere pndIds are disassernI>Ied IJ1 ~ other than Uhorizl!d SeIer's ~ 

EXlH'T Fa! TIlE UMIlED WAIIWfTY lJ' ItiWR NID REPlXEMENT STATBl N!Ot'E. SEU.fR lJSClAIMS 
AU. WNIlANTlES \llliATSlFIER \WTH I£SPECT TO lliE PROOOCT, INCUIlN6 AU. MUll WAIIWITIES lJ' 
MEROlANTAIIUlY III FmlESS Fa! Nf( FWmO.UR PIJf'OSE. 

UIIIIA110III OF SEU!R'S UAIIIUIY 
Seler's iabity II> Buyor b: IIff loss « dUn, indlU1g iabity Inaned It amedion wiIh O} breach or 
IIff -rftoJ lIhaIslJeo.Ior, ""IJ'e5Sed « ~ fi} I breach or conIracl, fil} I negIgert ad « acts (<< 
negIgert labe II> ad) amnilled IJ1 SeIer, « flV} an ad lcr wIich sIrict 1iabIly" be ~ II> ... 
is Irnitod to the·1rnitod -.rant( or rqllir 1Itd/« roPocenent as 50 slated It 011" -.lIty or procNd. 
In no _ shaI the SeIer be liable lcr ." speOaI, Mod, lIlrlSIlqlIlI1l « other damagos cI a'" II""'" 
oral nallJ'e, rdldng. IIithoullirnitltion. loss or profits« pnxiJc1Ion, « loss « eJIPl'ISI'S cI IIff _ 
ioomd IJ1 the .« IIYf ttird party 

UE-UNITED ELECTRIC 
CONTROLS 

180 Dexter Ave. P.O. Box 9143, WatertOlWl, MA 02472-9143 USA 
617926-1000 Fax 617 926-2568 
_ueonIine.com 

RiSl0000S/04 
1MP1lXl-06 
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Treatment Building Effluent Pressure 
Indicator (PI-403) 
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Bourdon Tube Pressure Gauges 
Forged Brass Case I Copper Alloy Wetted Parts 

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
 
2W and 4" (63 and 100 mm)
 

Accuracy
 
2Y:i" ±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
 
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 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:i"
 
Lower back mount (LBM) 4"
 
1/4" NPT or 1/2" NPT limited to wrench flat area
 
(7/16"-20 SAE thread for Type 213.40S)
 

Bourdon Tube
 
2Y:i" 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 
Weathertight(NEMA4X/IP65) 

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 
Extemally 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 orfluorocarbon fill 

APM 213.40 
(APM02.06) 



-f-l -+----. 

M .. 

-

Dimensions: 

TYPE/SIZE WEIGHT KEY A' B (1) C D E G H J K L M 

213.40 0.66Ibs. 
mm 63 53 37 63 11 63 .. 3.5 14 2 85 

2.5" in 2.5 2.09 1.46 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 1.93 398 .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 

llOB 

'QUIU'II'IOaD A" NOMINAL SIZE'l 
, 

.. .".

"'''1CIltU.-. 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 .08 087 

T=7/16"-20 SAE connection with hex nut, 
!114l1S"'''''2 lIT Viton o-ring, and zinc-plated steel washer7/16--20 fill. 

THE MEASURE OF 

Total Performance~ 

Ordering Intonnation:
 
State computer part number (if available) / type number / size /
 
range / connection size and location / options required.
 

SpeciflClltiona glyen in tt'll. pnce lia' rep,..."t the Nte of engineering at the time of printing. 
ModiflC8lion. mil\' I.... piece end th. _cif'lId melen.l. m.y dlling. without prior noboo 

IWIKAII 
WIKA Instrument Corporation 
1000 Wiegand Boulevard 
Lawrenceville, Georgia 30043-5868 
Tel: 770-513-8200 Fax: 770-338-5118 
http:/twww.wika.com e-mail: info@wika.com 05101 
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Treatment Building Effluent Check Valve 
(V-401 ) 
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AII·Plastic Swing Check Valves 
3", 4"~nd a" - PVC, PPL and Carzan' CPVC
 

Features 

• Viton® or EPDM seals 
• Flanged Connections 
• Two Drain Ports 
• Horizontal or 

Vertical Installation 
• No flange gaskets 

required 
CorzanO' cpve is a It_marl< of NoYeOn. Inc. 
VIIon" is a _ 01 DuPont !low Elastomers 

Options 

• Counterweight for 
Closing Assistance 

• limit	 WI c or 
Position Indication 

• Spring Assist Closure 

Twice The 
Temperature/Pressure 
Rating Of Other Plastic 
Swing Check Valves 
Hayward swing check valves have up to 
twice the temperature/pressure rating of 
other plastic swing check valves...and can 
often replace metal valves in many applica
tions. Compare the temperature/pressure 
rating of Hayward Swing Check Valves to 
others - and see the difference. 

Unique Two-/n-One 
Seat™ Design 
SWing check valves are often used with slur
ries or other liquids that can damage the 
valve seat. A damaged seat in an ordinary 
swing check results in a useless, destroyed 
valve. But not with Hayward Swing Check 
Valves. They feature a unique Two-In-Dne 
Seat ™ design that doubles the valve's ser
vice life. The valve body is constructed from 
two identical halves. If one seat is damaged, 
simply re-position the clapper SO that it 
seats against the other body seat. Then 
reverse the valve in the pipeline. The valve 
is again ready for service. 

Built-In O-Ring Flange Seals 
Hayward SWing Check Valves are furnished 
ready for installation with two built-in O-ring 
flange seals. There is no need to purchase 
additional, expensive flange gaskets. 

Self-Aligning Clapper Seal 
Bubble-tight checking, with a minimum of 
only 3 psi back pressure, is assured with 
Hayward's rugged, self-aligning clapper seal 
design. 

No Corrosion - Ever! 
Because of their all-plastic construction, 
Hayward SWing Check Valves will never 
stick or jam as a result of rust or corrosion. 
And they can survive corrosive environ· 
ments and harsh weather conditions, places 
where a metal check valve has to be paint
ed or epoxy-eoated just to survive. 

2-7 



Technical Information
 
Parts List 
1. Body 5. Seal 

~f 2. SwingArm 6. Drain Plug (2) / 
E 

-
3. Clapper 7. Counter Weight (Optional) ~l~ 

·PVC with PVC valves4. Shaft" 
PVDF with PPL valves1 
CPVC with CPVC valvesI Selection Charto 

1 

Dimensions - Inches I Millimeters 

Sizes Material End Conn. Seals Pressure Rating 

3" and 4" PVC, Glass Viton 225 psi @ 70F 

6" and 8" 
Reinforced PPL 

orCPVC 
Flanged or EPDM 150 psi @ 70F 

Size A B C 0 E 

Inches/Millimeters 

F G H J K Minimum 
Back Pressure 
To Close· PSI 

Weight 
(Ib / kg) 

3/75 3.00/76 ~0.24/260 7.50 /190 3.75/95 5211132 3.90 199 4.91/48 0.625/ M16 4 6.00 /150 3 10/4.5 

( 
A LInn 

6/150 

~ft~'ft' .". '~"'; Q '><; /7'><; A"" ,

5.91/150 ~5.75/400 12.75/323 6.38/162 

.; 7<; /1, 

9251235 

4R1l/1?? Ifi1!i/1<;1; In fi251 M16 

6.47/164 8.30 /210 0.751 M20 

8 

8 

7.50/180 

9.501240 

3 

3 

21/9.5 

47121.4 

8uuu I.IJ( 1 I"''' ,~.~ 
,u.~ 203 '1'-001 JU4 IJ.lIb I 'i!.! 11.:>4/ ,~3 0.751 M20 8 11.75/295 3 IlU I 41.U 

DIN metric flange standard 

Operating Temperature/Pressure 
3" and 4" SWING CHECK VALVE 

• 
_1WE"C 

• 10 tM ..... 

IS 
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 ..
..
 

~
 1\
 
1\
 i' -...
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\
 

c:.oc
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•........ MDte,.BIIZBlMOBII _ • _...... 

6" and S" SWING CHECK VALVE 
_1WE"C 

• • • • • 18 ., • 1GD 110 110 1• ..... -
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GlHAYWARD® 
Hayward Indusbial Products, Inc.
 
One Hayward Industrial Drive, Clemmons, NC 27012
 

• Tel: 1-888-429-4635 (I-888-HAYINDl)" Fax: HI88..n8-8410 
:-mail: indusbial0 haywardnetcom
 

'--'" Neb Site: hllp:l/www.haywardindustrial.com
 

Cv Factors 
Valve Size 

3" 

(. 6" 
0 

Features 

Factor 

328 
C::1A 

1278 J 
..:oq~ 

-:J
 

Pressure Loss 
Calculation Formula 

AP= [.9.rcv 
AP =Pressure drOp
 
a = Flow in GPM
 

Cv = Flow coefficient
 

Rugged Clapper 
Assembly 

Combination ANSI and 
Metric Bolt Pattern 

Hayward Industrial Products (UK) Ltd. 
Unit 2, Crowngate, WyncoIls Road 
Colchester, Essex C04 9HZ 
Tel: +44(0) 1206 854454" Fax +44 (0) 1206 851240 

MC-2-SWCHK Rev.. Printe<lln U.SA 
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Section 5-E
 

Effluent Butterfly Shut-Off Valves 
(V-402, V-701, V-703) 

BBL
ENVIRONMENTAL SERVICES. INC. 
Remedial Management. ConsIrucllor1 
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OptionsFeatures 

~F/~nt'fol
lIII .'--' 

Butterfly Valves 
1-1/2" to 12" • Bodies - PVC, Corzane CPVC, PPL 
Disks - PVC, Corzane CPVC, PPL, PVDF
 

• 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 

• 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 Extra 
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 perform reli
ably,yearafteryea~ 

Easy Retrofit 
Hayward Butterfly Valves can be easily fitted 
into a metal piping system. All valve sizes 
meet industry face-ta-face standards 
allowing simple retrofit. 

No Metal, No Corrosion 
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. 

Corzan~ CPvc is a trademar1<. of Noveon, Inc. 

Viton~ is a trademark of DuPont Dow Elaslomell; 
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Technical Information
 

Lever Handle Operator Gear Box Operator 

Parts Usf 
Butterfly Valves 
1. Operator (Lever or 

Gear Box) 
2. Disc 
3. Body 
4. Liner 

Dimensions - Inches / Millimeters 

Size A B C D E F 
G H 

J K Wt. Lb/KgGear Box Lever Gear Box Lever 

1-112/50 6.00 /152 1.75/ ~4 1.50 / 38 .63/16 4 3.88/99 9.31 /236 6.25/ '59 7.13/181 10.50 /267 8.00 /203 1.88/48 10.5/48 

2/63 6.00 /152 1.75/ ~a 1.50 /38 .75/19 4 4.75/121 9.31/236 6.25/ ,59 7.13/181 10.50 /267 8.00/203 1.88/48 10.5/48 

3/90 7.75/197 3.13/ SO 2.00 /51 .75/19 4 6.00 /152 9.75/248 6.69/170 7.13/181 10.50 /26r 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 /2~1 12.38/314 9.50 /241 7.13/181 14,00 /356 8.00/203 1.88/48 15.4/70 

8/225 13.75/349 7.75/19/ 2.50/64 .88/22 8 11.75/298 13.50 /343 10.63/2rO 7.13/181 16.00 /406 8.00 /203 1.88/48 23.5/10,{ 

10 /280 16.00/4G6 9.76/248 3.00 /7l; 1.00/25 12 14.25/362 16.00 /4G6 NJA 8.09/205 NJA 8.00 /203 2.36/59 39.0/17,7 

2/315 19.00 /483 11.50 /292 3.18 tel 1.00 /25 12 17.00 /432 17.50 /445 N/A 8.09/205 NJA 8.00 /203 2.36/59 51.0/23J/ 

DIN metric flanges available 

Cv Factors 
/Size Factor Size FactoA 

1-1/2" 90 6" 1100 

2" 125 8" 2500 

3" 280 10" 4700 

4" 675 12" 7100 

Pressure Loss 
Calculation Formula 

dP = [g,r 
t.P = Pressure Drop 
Q = Flow in GPM 

Cv = Flow Coefficient 

Selection Chart 

Operating Temperature/Pressure 

1ClllO 

lIOO 

Q. ..~
..,§

500:
.,
0: 

-~z 

-i 
~ 

100 

0 

~~htloo 

;,.yft-it7+-H-,;/...,. 

4;;l~l;444 700 

'if-if'\l-H 30ll 

"'4"""'-'.......4 
120 140 160 160 2QD 220 ~ 210 210 

TEMPERATURE -.: 

Size Body 
Material 

Disc 
Material 

Shaft 
Material 

Uner Operator Pressure 
Rating 

·1-112" to 8" CPVC CPVC I 

316 SSTL 
Viton®, EPDM 

or Nitrile 

Lever or 

Gear Box 

150 PSI 

@70F 

Non-Shock 

1-112" to 8" PVC PVC, PPL, or PVDF 

~-1/2" to 12" PPL PPL 

* CPVC/CPVC a" gear operated only 

sgHAYWARD® 
Hayward Industrial Products, Inc. Hayward Industrial Products (UK) Ltd. 
One Hayward Industrial Drive, Qemmons, NC 27012 Un~ 2, Crowngale, Wyro::iols Road 
Tel: 1.,'l88-429-4635 (l.,'l8B-HAYINDL)· Fax: 1-88B-nB-8410 Colchester, Essex C04 9HZ 
E-mail: industrial@haywardnelcom Tel: +44 (0) 1206 854454 • Fax: +44 (0) 1206 851240 
Web Site: hltp:/Iwww.haywardindustrial.com 
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Discharge Pipeline Air Release Valves 
(V-704, V-705) 

BBL
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Remedial Manall"",..n! III Construction 
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- Series  36 

Combination Air Release and • 
=-::::..::..--------------_.,~------"---,_.-------- 

·qstallation 

e Series 36 Combination Air Valve should be installed at • 
ih points at grade changes within the pipeline. 

'-:".",ount 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 
• ilure. The body and cover shall be concentrically located 

~d of cast iron and the valve internal parts shall be of stainless 
ql or Buna-N4' rubber. 

• 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. 

General Specifications 

Size Inlet/Outlet 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 note) Stainless Steel 
150 psi 
300 psi Internal Parts: 

Stainless Steel or 
Temperature Range Bronze 
Water to 180°F 

Seal: Buna-N- Rubber 
Nole: Specify when operating 
pressure below 10 PSI 

When Ordering, Please Specify 

1. Model Number 

2. Inlet/Outlet Size 

3. Inlet Pressure Rating 

4. Orifice Size 

For improved control of air flow and water
 
surges, this valve can be ordered with optional
 
Arrestor Check accessory installed.
 
See E-AC Data Sheet.
 
Order with suffix nAC".
 

~ .; Combination Air Release and Vacuum Valve shall be 
Series 36 from Cia-Val., Newport Beach, CA, U.S.A. 
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FOR Sa.ECTION AND PlACEMENT 
OF AIR VAlVES 

FLOW.. x 

() COMBINATION 

• AIR & VACUUM 

OAJR RELEASE 

X DRAIN VAlVE 

~x

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 CFS = GPM 
GPM= Gallons per minute 

448.83 
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 :(J calculate the rate of flow in CFS that can occur within the pipeline under gravity flow 
conditions. ' 

Where:	 a = Flow of water in cubic feet per second 
C = Coefficient in ChezY's formula = 110 
S = Slope in feet per foot of lengthQ	 =.00078~· 
o = Inside pipe diameter in inches 

6. If thin wall pipe is being used, theo fit .:oeline collapse due to the formation of vacuum must be considered. The following 
formula may be used to calculate the coil., ::J 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 T)3	 

\ 

P =16,250,000 \0	 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 Co. 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. 

Sample Pipeline Profile 

- .[] ~.DAl\JM UNE 

E·36 Sizing Guide (R-5IOO) OlA-VAr 
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COMBINATION AIR RELEASE AND I\:'.~.'
 
~ VACUUM VALVES ~":
 
~:..:.~=.::=----------------------------

Single body Style 
Model No. 

large Orifice 
Inlet x OUtlet 

Inches 

Small 
OrifICe 

Diameter 
MaxW.P. Height Width Wt. Lbs 

361-CAV564S" 1 Xl 5/64" 300 psi 10 1/2 11 138 . 40 
361-CAV564 1 Xl 5164" 300 psi 10 1/2 11 138 40 
362-CAV332 2X2 3132" 300 psi 13" 14· 71 
364-CAV332 4X4 3132 300 psi 19 181/2" 170 

Series 36
 
1n through 4"
 

"Bronze trim at reduced cost 

5 
iii 4 
0: 
~ 3 
III 
a: 2::;) 
en en 
III 
a: 1 
II. 

0 
0 2 4 

Single body Style ,,:, 
, '. 

Model No. 
l.8Ige OrIfIce 
Inlet • 0UtIel 

Inches 

Small 
0rtfJce 

Diameter 
MaxW.P. Height Width WI. Lbs 

366-CAV038 6x6 318" 150 psi 201/4" 21 225 
366-CAV732.3 6x6 7132 300 psi 201/4 21 225 
368-CAV038 8x8 3/8" 150 psi 231/2" 25 320 

368-CAV732.3 8x8 7/32 300 psi 231/2 25 320 

-'.~ ~t 

-; 5
en 
0:4;3
a: 
~2 
en 
III 1
f o 

Dual body Style 

6 8 10 14 18 22 26 30 40 
FLOW CAPACITY IN CUBIC FEET AIR/SEC. 

Series 36
 
6" through 8"
 

o 25 50 75 100 125 150 200 250 300 350 400 450 500 550 600 650 
FLOW CAPACITY IN CUBIC FEET OF FREE A1R1SEC. 

Series 36 MTP Type 
ManHold DesIgn 
4" through 16" 

Model No. Large orntce Small orntce Inches Weight lb•• 
Inlet/Outlet Inches 

125 250 Inches 125 250 Height Width 125 250 
MTP364134.332 MTP364I34.116.3 4x4 3132 1/16 21 20 125 132 
MTP366134.332 MTP364134.116.3 6x6 3132 1/16 21 20 175 195 
MTP368I34.332 MTP364134.116,3 8x8 3132 1/16 21 20 226 255 

MTP3610134.332 MTP364134.116.3 10 x 10 3132 1/16 21 20 385 425 
MTP3612134.332 MTP364134.116.3 12 x 12 3132 1/16 21 20 580 625 
MTP3614134.332 MTP364I34.116.3 14 x 14 3132 1/16 21 20 685 750 
MTP3616134.332 MTP364134.116.3 16 x 16 3132 1/16 21 20 875 985 

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

:':
,::t .. 

eLA VAl P.O. Box 1325 • Newpo~ Beach, CA 92659~ : Phone: 949-~22-4800• Fax: 949-548-5441 • E-mail: c1aval@cIa-val.com • Website cla-val.com 
- Clcopyright cia-val. 2000 Pnnted III USA SpecificatiOn subjeCt to change wiIhout notice, E-36 (R-5IOO) (R-5IOO 
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Diffusion Well Gate Shut-Off Valves 
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l !!!!!:?,g: 
~ class 150 ductile iron body gate 

Raised Face Flanges. Bolted Bonnet. Non-rising Stem. Solid Wedge. 316 SS Trim 

285 PSI Non-Shock Cold Water, Oil or Gas to
 
-20°F to 100°F or -29°C to 38°C
 
Testing Specification: MSS SP-70
 

MATERIAL LIST 
PART SPECIFICATION 

1. Handwheel Nut Steel ASTM A-307
 
2. Identificalion Plate Aluminum 
3. HandYtfleei Iron ASTM A-126 Class B 
4. Stem Stainless Steel ASTM A-276
 
5. Gland FoIower Nut Steel ASTM A-307
 
6. Gland Follower oUCtie IrOn ASTM A-536
 
7. Gland Follower Bolt Steel ASTM A-307
 
8. Packing Gland stailllesS Stee. ASTMA~27li 
9. Stuffing Box Duclie Iron ASTM A-536
 

10. Packing J!E.Blcli~ecl_ 
11. stuffin9 BolCGaSket Synthelic Fibers 
12. Bonnet 0ucliIe Iron ASTM A-395
 
13. Body bolt Steel ASTM A-307
 
14. Body Gasket Synthelic Fibers 
15. Body Nut Steel ASTM A-307
 
16. 'Seat Ring stainleSS-steel ASTM A-351.cF8M 
17. Wedge Face Ring Stainless Steel ASTM A-351oCF8M 
18. Wedge Ductile Iron ASTM A-395
 
19. Body Ductile Iron ASTM A-395
 
20. Stuffing Box Nut Steel ASTM A-307 (Not Shown) 

• lugI_ be ...-1l..-..1WqUlISI--I'ClA
Position__ialR. 

F~39-33 ftanged 
F-639-33 

flanged-raised face 

DIMENSIONS - WEIGHTS 
Dimensions AAJrox. Nel w.ighlON 

(mm) Size A B C 0 E Lbs. Kg -
in (mm) 

50 2 7 178 11 7 6 'I, 32.0 15
 
65 2'1. 7'1. 191 12'/. 7 7 "I. 43.0 20
 
80 3 8 203 13'/. 8 7'1. '1. 56.0 25
 

100 4 9 229 15'/, 10 9 "I. 88.0 40
 
125 5 10 254 17 10 10 "I. 122.0 55
 
150 6 10'/. 267 19'/. 12 11 157.0 71
 
200 8 11'/. 292 25 14 13'/. 1'/. 271.0 123
 
250 10 13 330 29 16 16 1'/. 429.0 195
 
300 12 14 356 .. 34'1. 18 19 1 1

/. 615.0 280
 
350 14 15 381 40'/, 20 21 1'1. 869.0 395
 
400 16 16 407 45 'I. 22 23'1. 1'1. 1223.0 556
 

FREEZING WEATHER PRECNJTION -~ lD -.g 8 piping
syotem. 9818__be in an open position lD _ complete clnIinege. 

Pooition indicators _e 

For operating pressure, refer to Pressure Temperature Chart 

NIBCO INC. World Headquarters· 1516 Middlebury 51. • Elkhart, IN 46516-4740 U.S.A. 
12 Tel: 1.800.234.0227· Tech services: 1.888.446.4226· Fax: 1.800.234.0557 

International Service· Tel: 1"1.574.295.3221 • fax: 1"1.574.295.3455 
www.nlbc:o,c;om 
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'-" VALVES 2W' AND LARGER - 285 PSI CWP APPLICATION 

Gate Valves	 Valves to be Class 150 and 285 psi CWP, tested in accordance with Manufacturers Standardization 
Society, flanged, botted bonnet, OS&Y or Non-Rising, Ductile Iron body, bronze trimmed, with body and 
bonnet conforming to ASTM A-395 ductile iron. Packing and gaskets to be non-asbestos. 

ACCEPTABLE VALVES: NIBCO F637-31 (OS&Y) or F639-31 (Non-Rising). 

Globe/Angle Valves	 Valves to be Class 150 and 285 psi CWP, tested in accordance with Manufacturers Standardization 
Society, nanged, bolted bonnet, OS&Y, Ductile Iron body, bronze trimmed, with body and bonnet 
conforming to ASTM A-395 Ductile Iron. Packing and gaskets to be non-asbestos. 

ACCEPTABLE VALVES: Straight Globe NIBCO F738-31; Angle Globe NIBCO F838-31. 

Check Valves	 Valves to be Class 150 and 285 psi CWP, shall be swing-type tested in accordance with Manufacturers 
Standardization Society, flanged, bolted bonnet, Ductile Iron body, bronze trimmed, with body and bon
net conforming to ASTM A-395 Ductile tron, non-asbestos gasket. 

ACCEPTABLE VALVES: Swing-type NIBCO F938-31; SWing-type with outside lever and spring/weighl 
NIBCO F938-31-BL&S (BL&W). 

VALVES 2'/2" AND LARGER - HIGH PRESSURE STEAM/HYDROCARBON 

Gate Valves	 Valves to be Class 150 and 285 psi CWP, tested in accordance with Manufacturers Standardization 
Society, flanged, bolted bonnet, OS&Y, Ductile Iron body, 316 SS trimmed, with body and bonnet 
conforming to ASTM A-395 Ductile Iron. Packing and gaskets to be non-asbestos. 

ACCEPTABLE VALVES:	 NIBCO F637-33 (31 Trim - alternative for steam applications). 

Globe/Angle Valves	 Valves to be Class 150 and 285 psi CWP, tested in accordance with Manufacturers Standardization 
Society, nanged, bolted bonnet, OS&Y, Ductile Iron body, bronze trimmed, with body and bonnet 
conforming to ASTM A-395 Ductile Iron. Packing and gaskets to be non-asbestos. 

APPLICABLE VALVES: Straight Globe NIBCO F738-31; Angle Globe NIBCO F838-31 Bronze trim for 
Steam application ONLY. 

Check Valves	 Valves to be Class 150 and 285 psi CWP, shall be swing-type tested in accordance with 
Manufacturers Standardization Society, nanged, bolted bonnet, Ductile Iron body, 316 SS trimmed, 
with body and bonnet conforming to ASTM A-395 Ductile Iron, non-asbestos gasket 

ACCEPTABLE VAlVES: Swing-type NIBCO F938-33; Swing-type with outside lever and 
spring/weight NIBCO F938-33-BL&S (BL&W) (31 Trim - alternative for steam applications). 

GLOSSARY OF TERMS 

Ductility:	 The ability of a material to become permanently deformed - stretched, drawn, or hammered without 
failure while maintaining an appreciable load. 

Tensile strength:	 Measures in force per unit area (Le. pounds per square inch-psi) the ultimate stress that can be with
stood by a material in tension prior to failure. 

Yield strength:	 Measures in force per unit area the stress at which a material will undergo a permanent change in 
shape (plastic deformation) in response to an applied force. 

Elongation:	 Measures by percentage the amount of plastic deformation a material will exhibit in response to a force 
applied in tension. 

, Oxide penetration: The depth of material deterioration or loss displayed along the surface of a metal that is exposed to 
highly corrosive (oxidizing) environment. 

NIBCO INC. World Headquarters' 1516 Middlebury Sl • Elkhart. IN 46516-4740 U.S.A. 
Tel: 1.800.234.0227· Tech Services: 1.888.446.4226' Fax: 1.800.234.0557 

Intemalional Service' Tel: +1.574.295.3221' Fax: +1.574.295.3455 
_.nibco.com 

17 



Section 5-H
 

Diffusion Well Flow Indicators 
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M:Propeller 
---CONFIGURATION-SHEET 

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 B16.5 
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 aU McCrometer propeller fIowmeters, standard features 
include a magnetically coupled drive, instantaneous 
fIowrate 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 appNcations include: 

Water and wastewater management 

• Center pivot systems 

• Sprinkler irrigation systems 

• Drip irrigation systems 

• Golf course and park water management 

• Gravity turnouts from underground pipelines 

• Commercial nurseries 

MAIN LINE FLOWMETER 

register. The MWSOO and MZSOO can be field-serviced 
without the need for factory recalibration. Factory 
lubricated, stainless steel bearings are used to support the 
impeHer 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 1I0wrate 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 Nn of full pipe the length of five 
diameters ahead and one diameter behind the meter is the 
minimum nonnally recommended. 

SHOWN: MODel MW500 

flowmeter comes with a 
standard instantaneous 
fIowrate indicator and 

straight-reading totalizer. 
An optional electronic 

register is also available. 

tIowmeterfor municipal and wastewater treatment applications 
t. 

3255 West Stetson Avenue 
Hemet CA 92545-7799 USA 
909-652.08111 FI\X 909-652·3078 
e-mail: info@mccromeler.com 
Web Site: hltp:llwww.mecrometer.com 

©2002 by McCromelerlPrinled in U.S.A. 
Lit#245 I7·20 Rev 1.4/8-02 



MAIN LINE FLOWMETER MODEL MW500 / MZ500
 

SPECIFICATIONS 
OPTIONS 

PERFORMANCE 

ACCURACY: ±2% of reading guaranteed throughout
 

range.
 
RANGE: See dimensions chart below
 
HEAD'LOSS: 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; Slainless Steel optional
 
REGISTER: An instantaneous f10wrate 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. 

•	 Intemational f1ange-stanaarolfavailable 
•	 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

nonnal f10wrates 
Electronic propeller meter available in all sizes of 
this model 
A complete line of flow recording/control 
instrumentation 
Certified calibration test results 

rFLl-owq~G1
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McCROMETER reserves the right to change design or specifications without notice. 

MWSOO/MZSOO DtMENSIONS 
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 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 
at Max. Flow 

MW500 
36 465 530 74436 43 197 325 890 1,293 1450 165054 115 135Approx. Shiooino Weioht-Ibs. 
3/4 3/4 3/4 1 1/8 1 1/4 1 1/4 13/83/4 7/8 1 1 1 1/8 1 318 1 5/8 7/8B (inches 

43/4 51/2 6 223/4 29 1/2 423/471/2 113/4 141/4 17 183/4 21 1/4 25 3691/2Cinches 
6 7 71/2 231/2 259 11 131/2 16 19 21 271/2 32 363/4 46inches0 

11 3/4 121/4 121/2 151/4 161/4 181/2 241/4 251/4 281/2 291/4 321/2213/4 363/4 423/4 491/4inchesH 
14 16 16 20 26 48 6022 24 26 42 54 60 60 60inchesL 
4 4 4 12 16 166 8 12 12 20 20 28 328No. of Bolts per Flanae 

MZ500 
Approx. Shipping Weioht-Ibs. 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 1 3/8 1318 1518 

Cinches 5 57/8 65/8 77/8 105/8 13 151/4 17 3/4 201/4 221/2 243/4 27 32 

o 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 17 191/4 221/2 25 261/4 291/2 323/4 34 38 3/4 

L inches 20 20 20 24 26 28 30 32 42 48 54 60 60 
No. of Bolts per Fiance 8 8 8 8 12 12 16 16 20 20 24 24 24 

Note: Flanges meet ASTM·A-181 specs. Larger nowmeters on speCIal order. 

REPRESENTED BY: 

, 3255 West Stetson Avenue
 
Hemet CA 92545-7799 USA
 
909-652-6811/ FAX 909-652-3078
 
e-mail: info@mccrometer.com ©2002 by McCrometerlPrinted in U.S.A.
 
Web Site: hltp:/lwww.mcerometer.com	 Lit#24517-20 Rev 1.4/8-02 
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[l IOW meters are becoming mandatory for excessive swirling of the water flow. A centrifugal sand 
agricultural irrig~tion systems in an increasing separator or two elbows in different planes are examples. 
number of counties and states as stricter water Well-developed swirls created by either of these conditions 

management programs are implemented. can travel up to 100 pipe diameters downstream if 
Adding flowmeters to systems designed originally unobstructed. 

without them is not difficult but requires consideration of Since most installations have less than 100 diameters to 
a few important installation guidelines to assure the work with. straightening vanes can be placed just ahead 
accuracy of the device. of the meter. The vanes will break up most swirls and 

Propeller flowmeters are most common in agriculture ensure accurate measurement. Some flowmeters include 
and are the subject of this article. While there are many vanes as a feature. 
technologies available for measuring flow. the propeller Gravity also conditions flow. Mounting the meter 
meter has cost and space advantages. especially when it is vertically to take advantage of gravity flow conditioning 
to be installed in an existing irrigation system. offers some slight advantages. It is important to specify 

Because the measuring element of this type of a the orientation of the meter when ordering. 
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 
conditions must be met to assure the 

I
 
--- accuracy of the flowmeter.
 

Upstream Disturbances 
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 

A 8 inch oominal size meter. 
UPSTREAM: Requires 8" x 5 =40" 
DOWNSTREAM: Requires 8" x 1= 8" 

1nstallation 
Requirements 



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 have a 
maximum pressure 
tolerance of 150 psi. 
This should cover 
most agricultural 
applications. If not, 
meters are available 
with higher pressure 
ratings. 

The 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 

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, flowmeteTS are available that provide totals in 

specific units, i.e. gallons, acre feet, ~ 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 
flowmeters. 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 andlor 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 looo! 

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. 

Flowmeter Recommendation 

The M0300 
Saddle Flowmeter 

ask us about details. 

~ McCROMEIffi
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Fax 909 652-3078
 Part Number 24517-12 
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Installation 
The Series 36 Combination AirVa/Ve should be Installed at 
nigh I=0ints at grade changes within the pipeline. 

Mount the unit in tne vertical position on top of the pipeline 
with an isolation valve installed below each valve in 1M 
.!Vent servicing is required. A vault with adequate venting 
·1d 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 vetve portion shall 
automatically extlaust large quantities of air during th@ lilling 
of the pipeline and automatically allow air 10 reenler the 
pipeline when me internal pressure of the pipeline approaches 
a negative value due 10 column separation. draining or the 

.)eline, or ottler emergency. The air release valve portion 
snail automatically release small amounts of air from the 
pipeline while it is under pressure. 

The inlet and outlet ot the valVe shall have the same cross
section area. The noat shall De guided by a stainless steel 
guide shaft 3nd seat drip light 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 01 all stainleSS steel CD!"LStrUCtion and capable 
of withStanding maximum system surge pressure without 
f .Uf6. The bOdy and cover shall be concentrically located 
and of cast iron and the valve intemal parts s/'lall be 01 stainless 
steel or Buna-N- rubber. 

It
rhe Combination Air Release and vacuum Valve shall be 
Series 36 from CIa-Val.. Newport Beach. CA, U.S.A. 

• 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 mUltip.;r;;~e 

valve that combines the operation of both the MOdel 34 A;r 
Release Valve and Model 35 Air and Vacuum Valve. It functions 
to exhaust large Quanlities of air in the pipeline during the filling 
cycle and to admit air, as necessary. to prevent poter.~ally 

dangerous vacuum from forming when being emptieo either 
intentionally or as a result of pipeline breakage. 

General Specifications 

Si2e InleVOutlet Materials

'v, 2". 3". 4" NPT Body and Cover:
 
3" through 8" Cast Iron ASTM
 
125 lb. flange & ANSI A 126. Class e
 
300 10. "ange & ANS I
 

Float: 
Pressure Ratings (see note) Stainless Steel 
150 psi 
300 psi Intemal Parts: 

Stainless Steel or 
Temperature Range Bron2e 
Water to 1SO~F 

Sear: Buna-W Rubber 
NaIll: SpeciJy when opet3\lng 
pre9ure ~ beloW 10 PSI 

When Ordering, Please Specify 
1. Model Number 

2. InleVOutlet Size 

3. Inlet Pressure Rating 

4. Orifice Size 

For improved conuol of air flow and water 
surges. this valve can be ordered with optional 
Arrestor Ched< accessory Installed. 
See E-AC Data Sheet 
Order with suffix "AC". 

(~
 
ell-VAl 
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PARTS LIST 

16-SERIES l~' 
-Jizing Gu ide eLA-VAl 

Single body Style 

Series 36
 
," through 4" 

Single body Style 

~~~ 

Series 36
 
6" through 8" 

5 
ui 4 
~ 

~ 3 
I&l 
It 2::l 

Large Orilice Smell 
Model No. Inlet.O""et Orifice MaxW.P. Height Width WL Lbs. 

-Die 

1X 1 5/64" 300 psi 10'12" 1113B' 

64 
3132· 300 psi 13" 14" 
3132~ 300 psi 19· 18 1/2" 

-Bronze trim al reduced cost 

2 4 6 8 10 14 '8 22 26 30 40
 
FLOW CAPACITY IN CUBIC FEET AIRISEC. 

. Lat;, 0"IlOO I Small
I Inl.( • OUl1~1 Orifice IMax W.P. I Height Width i•Wt. Lbs 

Dual body Style 

SerIeS 36 MTPType 
ManifOld Oeslgrl 
4· rhrough 16· 

ell 
III
 
w 
r:: 1
 
Q. 

0 
0
 

Model No. ,
 
366-CAV038 I
 

366-CAV732.3 I
 
36S-CAV038 I
 

lnm~ Ol.tne,e, 

6x6 I 3/8" 
6x6 7132·I
 

I
Bxe i 318"
 
366-CAV732.3 I Bxe 7132
I
 

...; 5
 
'"
 ":4 
:z 
;;; 3
 
a:
 
~ 2
 ... 
~ 1
.. 

o 
o 2S 50 75 100 125 150 200 250 300 350 400 450 500 550 600 650 700 7SQ
 

FLOW CAPACITY IN CUBIC FE£T OF FREE AIMEe. 

201/4" 21·I 150 psi
 225
 
I 150 psi
 201/4" 21" 225
 
I' 350 psi 231/2" 25· 320
 
I 350 psi I 231/2" 25"
 , 320 

Model No. 
125 250
 

MTP:;&&r.;.4.332 MTPS~ •.116.3 
MTP366134.:l32 MiP3604f.U.1'6.3 
MTP3eer.>C.~ MTP364.'34.11 6.3 

MTPS610/34.!32 MTP364M.' 16.3 
MTI'Ui 12134.332 MTP'64I34."6.3 
MTP3514f!.4.~ MTP364I304.' \6.3 
MT"3E U;f.KS32 ....TP364~4.' 16.3 

Large Ortfice Small Or11ice Weight Ibs.Inches 
It'lle(/Outlet Inchr5 

It'lrllK Height Width125 250
 125 250
 
,as,ne 2cr414
 3132
 132
2'·

",e 21·6x6 175
 1!IS3132
 2I:r 
~.Z13/"-2 1/16BxB 255
22E 

~1·,/16 20" 3e5 ~253132
'01'0 
1;1612 .. 12
 2cr3/32 560
 625
2" 

21·\il6 6as 750
3132
 20'",. x ,'" 
21 ge587S3132
 1116
 20"1'116 

For sizing assistance. see Sizing gujd~ or reQuest a Cia-Val AIr Valve Slide rule Calculator. 

-
nl" U III P.O. 60x 1325 • Newpon Seed'!, CA S265~2:: • Phone: 90<9-722400 • FlU: 949·5~e·5441 • E·mall: clavel@Cla·val.com • Website c1B-vaI..c.otrl 
.... ' - -. - .,._ •• --••• • A";' ,,_ E.36 (R..sroOI 
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NIBCO www.nibco.com 
A H E ADO f THE FLO W~ 

200 PSI Butterfly Valves 
Ductile Iron Body • Extended Neck • Geometric Drive
 
Molded-in Seat Liner • lug and Wafer Style
 

Sizes Z' through 12"
 

Install between Std. ANSI Class 125/150 Flanges
 

CONFORMS TO MSS-SP67 • MSS-SP25 • API-609
 

MATERIAL LIST
 
PART SPECIFICATION 

1. Stem Stainless Steel ASTM A 582 Type 416 

2. Collar Bushing Brass ASTM B 124 LD2000 
3. Stem Seal EPDM Rubber 

Lug Style
4. Body Seal EPDM Rubber EPDM Liner
 
5, Nameplate Aluminum
 and Aluminum 
6. Upper Bushing Copper CDA 122 --+WD2000 

Bronze Disc 
7. Liner EPDM Rubber Wafer Style 

8. Disc Alum, Brz. ASTM B 148 Alloy 954/955 EPOM liner 

9. lower Bushing Copper CDA 122 and Aluminum
 

10, Body Wafer Ductile Iron ASTM A 536 Bronze Disc
 
11. Body lug Ductile Iron ASTM A 536 

R 

DIMENSIONS - WEIGHTS 
Size G Metal Rubber J I
 

In. I11III. A B C 0 E F Flat H I Sllaare Ola.
 

2 50 2.53 4.00 1.25 5.38 2.88 .38 .312 1.688 1.812 3.25 .500
 

2'h 65 2.90 4.69 1.25 5.88 3.27 .38 .370 1.812 1.938 3.25 .562
 

3 80 3.15 5.12 1.25 6.12 3.40 .38 .370 1.812 1.938 3.25 .562
 

4 100 4.09 6.12 1.25 6.88 4.00 .38 .403 2.062 2.188 3.25 .625 
H
 

5 125 5.13 7.25 1.25 7.38 4.75 .38 .496 2.188 2.312 3.25 .750 I
 

6 150 6.13 8.25 1.25 8.00 5.29 .38 .496 2.188 2.312 3.25 .750
 

8 200 8.13 10.41 1.25 9.25 6.50 .50 .560 2.375 2.500 3.25 .875
 

10 250 10.13 12.52 1.25 10.50 8.00 .50 .686 2.688 2.812 4.75 1.125
 

12 300 12.13 15.00 1.25 12.00 9.25 .50 .748 3.000 3.125 4.75 1.250
 ~e 
Caps_1Stud Data
 

lIIg Wafer
 
Size Welgllt Weight
0 P R I L Waler lIIg M
 

Ia. I11III. B.C. Oia. Ola. 10. Ola. Length Length B.C. Lbs. Ig. Lbs. Ig.
 

2 50 3,25 .437 .437 4 %-llunc 4 1'h 4:Y. 7 3.2 5.5 2.5
 

2'h 65 3.25 .437 .500 4 %-l1unc 4'1. l 'h 5'h 9 4.1 7.5 3.4
 

3 80 3.25 .437 ,500 4 %-l1unc 4'1. 1% 6 9.5 4.3 8 3.6
 

4 100 3.25 .437 .562 8 lVI,l1unc 5 1"i1 7'h 15 6.8 11 5.0
 

5 125 3.25 .437 ,656 8 :y.-l0unc 5'1. 2 8'h 21 9.5 15 6.8
 

6 150 3.25 .437 .656 8 '%-10unc 5'1. 2 9'h 24 10.9 18 8.2
 

8 200 3.25 .437 .781 8 :Y.-l0unc s:v. 2'1. lW. 34 15.4 28 12.7
 

10 250 5.00 .562 1.000 12 7/a-9une 6V. 2V. 14'1. 62 28.1 45.5 20.7
 

12 300 5.00 .562 1.062 12 "iI-9une 6'% 2'h 17 90 40.9 70 31.8
 

For actuated service where a lower torque is required use NIBCO Fig. No, WDlXXX-O or NOT RECOMMENDED 
LDlXXX-O series, sizes 2" thru 12" only. Maximum pressure rating of 100 PSI for wet applica fOR STEAM SERVICE 
tion and 50 PSI for dry application 

II NIBCO INC. WORlO HEAOOUARTERS • 1516 MlOOLEBURY ST • ELKHART. IN 46516-4740 • USA. PH: 1.800.2340227 
TECH SERVICES PH: 1888.446 4226 • FAX 1.888.336 4226 • INTERNATIONAl. OFFICE PH: +1.574.295.3221 • FAX: .1.574.2953455 

www.nibco.com 
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--• ~IBC~L:' '. 4 
DUCTILE IRON 
BUTTERFLY 
VALVES 
tOIWD 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; 

:	 • Molded in Liner (2" - 12") 
• •	 Internal StemIDisc Drivel 
• • Ductile Iron Body 
• • Slreamfined Spherical Disc 
: ~ Upper and LOYIer Bushings 
: • High Strength 416SS Stem 
: ' Extended Neck 

Threaded Double Seal Collar 
Bushing (2" - 12") 

,	 Meets or exceeds require
ments of MSS SP-67. 

•	 United States Coast Guard 
Approval. 

, Suitable for use wilh ANSI 
Class 125 and 150 flanges. 

: ' Pressure rating 200 psi 
(2"-12") and 150 psi (14'-24') 

: •	 Vacuum to 28' mercury 
Bubble light shutoff at full 
pressure 

•	 Wide choice of seal and disc 
combinations to suit 
customer appficalion. 

DIBFV·Ol99 @Copyrigt111999 NIBCO INC. 

LD 100(J.5 
(150 psO 
14"·24" 

lD 2000-3 .
 
(200 psi) ~ ell~
 
2" -12"
 

Prinled in tile U.S.A. 
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LDIWD 2000 SERIES 200 PSI SPECIFICATIONS
 

:LOIWD2000 SERIES Material List 
-

-
~ - - ~ -

~

~ART-~ - -SPECIFICATION 

1. Stern Stainless SIeeI, ASTM A-582 tvoe 416, ASTM A564 Twe 17.4 PH' 
2. Collar Bushino Brass, ASTM 8-124 
3. Stern Seal EPDMRuber 
4. BodvSeal EPDMRubber 
5. Nameplate Aluminum 
6. Upper Bushing Copper CDA 122 
7. liner EPDM Rubbe! BUNA IHBRl, Fluoroelastomer 

A1umirun, Bronze, ASTM 8-148 Alloy 954/955 
8. Oise t Ductile Iron, ASTM A395 (Plated) 

t Stainless Steel, ASTM A743 Grade CFlIM 
9. Lower BushinQ Copper CDA 122 

Ducble Iron, ASTM A-53610. Bodv /Waferl 
Ductile Iron, ASTM A-53611. Bodv llu<Il 

H 
I 

, 

• Optional Stem Material 
t LD 3000 Series only 

LDIWD2000 SERIES Dimensions 
'''.- :~p--'""'~~~~~METAL RUBBER~J~-

> S!ZE 'l'A f BCD < E F Flat -H I SQuare 
2" .312 1.6882.53 4.00 5.38 2.62 .38 1.8121.25 3.25 

2.5" .3704.75 3.12 .38 1.812 1.9382.90 1.25 5.88 3.25 
3" 3.38 .3703.15 .38 1.8125.25 1.25 6.12 1.938 3.25 
4" 4.15 4.00 .38 .4036.75 1.25 2.062 2.188 3.256.88 

.'UI5" "(If;5.15 4757.62 '188 2.3121.25 7.38 3.25 
1'';C 6" 8.m 8.00 5.25 .38 496 2.1886.15 2.312 3.25 '/ 

8" 8.15 10.87 .50 2.3751.25 9.25 6.50 .560 2.500 3.25 
10" 10.15 13.25 10.50 8.00 .50 .686 2.688 2.8121.25 4.75 
12" 12.15 16.00 9.25 .50 .748 3.00012.00 3.125 4.751.25 

LOIWD2000 SERIES "Dimensions 
" .~~~-,~~:~~----.::;;g-~ 

"" • .~~,. __• .,A___ _~_.,.~.~__.~._._. '" Approx. Approx. 
'.sIZE':' - ~: :', '0 .;; ~ :. ~ -;~. K .'~~-~~ ~;;·~.wafef;~~, M NetWt. NetWt. 

,Cia. B. C. , 013. 013. No. Ola..· cungth - , Length - s.c. (Ibs.) (Ibs.) 
2" .500 3.25 .437 .437 4 '/..11unc 4 1'Iz 4'/• 7 6 

2.5" .562 3.25 .437 .500 4 "..11unc 4'/. 1'Iz 5'h 9 8 
3" .562 3.25 .437 .500 4 '/..11 unc 4'/. 1'/. 6 9'Iz 8'!> 
4" .625 3.25 .437 .562 8 '/..11unc 5 1'/. 7'1z 15 12 
5" 750 3.25 .437 .656 8 '/.·10unc 5'/. 2 8'h 19 15 

r' .750 3.256" 
-~ 

2 9'h '24 ...........4;J{ .~ II ·1.. ,uUlK. :J'/' - ._. 18 
li .875 3.25 .431 0 .-WUflC ~ '-'I' _!-'!1.__ ~ :l~-
10" 1.125 5.00 .562 1.000 12 '/..9unc 6'/. 2'1. 14'/. 56'h 45'1> 
12" 1.250 5.00 .562 1.062 12 7/..9unc 6'/. 2'1> 17 87 72 

l 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 



0- Bare Stem 
3- LILock (Std.) 
5-Garop. 

OPERATING 
MECHANISM 

- - ... 

STEM & BUSHING COMBINATIONS 
." 

;'l'-1~PH 
+4J'j;s, 
1-. 3J6 8;5;',. 

";:":":":.::_:"~'::,~.:_:.i; <._~::-.b. i~:. 

SPECIFICATIONS AND TECHNICAL DATA
 

14" 3,837 4.870 
16" 5,003 6685 
18" 6567 8958 
20" 8,540 
24" 13??O 

NOTE:	 Torque data shown is for general service (dean water, amIJienllempefalll'es). For Illlll
lubricating, high temperatules or aggressi¥e media, consuII NIBCO Tectnc:aI SeMce. 
TOIqUe tisted iJr EPDM. When calaJlating torque for Buna or Fluorocarbon, multiply by 1.25 

SAMPLE BUTTERFLY VALVE SPECIFICATION 
line Control Valves 2" and Larger: 
BUTrERFLY 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-<lireclional 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 shaH 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 throttfing 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·), 1IJ1000 (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 
TYPE MATERLIJ.. RATING MATERIAL MATERIAL : stem:);~ 

L-LIIg D- DtIctile IroD L-Achlated O-ErDM O-Alum. BrollU ;il-c4i6 
W- Wafer C-Castlroa I-ISO PSI 1- B....N (Nitn"k) 1- DIIdiIe Ii'll.' '1-416 

2- 200 PSI 2- F1D_laslGmer 2- CmI
 
3- 250 PSI 5-lIlJFM 6- lPDM eDIted
 

4- 300 PSI 7- Polymid Brass or D.I.'
 

G- G"""ed 

. .. . . , .•,-"c;.. ¥ ..... ~ " ••7- B....NCoaled .< : 

Brass or D.I.' 

• 1IIis tty is 0 gWJe only. iI is trJ/ irrJowJed 10 it(er that all oombinotiotu CI/II or wiU be prrx/Iad. 
I. Electro "'ide! Plottd. 1. Groored Dtti only. 

IQBQYt is the rotary eflort required to operate a 
valve. This Iuming force in a Butletfly Valve is 
determined by three factors. (1) Friction of the disc to 
seat br sealing (2) beari~ friction and (3) dynamc 
torque. 

BREAKAWAY TORQUE is the kltal of the torques 
resulting from bearing friction and seaVdisc interler
ence friction at a given pressure differential. This 
value is normaUy the highest required torque to 
operate a valve and is used in sizing actuators. The 
torques listed are valid for water and lubricating ftuids 
at ambient temperature. 

W/WD 2000 SERIES Torque Data 
~~---------

_: -	 SIZE - 4DO PSI 200 PSI 

140 180 
2'h" 100 235 
3" 250 300 

430 
500 760 

6" 795 1035 
8" 1,850 2350 
10" 2.350 2,900 
12" 3,875 5.390 

t.DIWD 1000 SERIES Torque Data 
~--.-------'--------" 

SIZE -' . 75 PSI	 150 PSI 

Nleco INC.. World Headquarters
 
1516 Middlebury St.· Elkhart, IN 46516-4714· U.S.A.
 
Tel: 1.600.234.0227 • Tech Services: 1.686.446.4226
 

International Service· Tel: +1.219.295.3221 • Fax: +1.219.295.3455
 
www.nibco.com 
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OP~RATION oJ: TI-l~ VrJ/W/ MANUAL POW~R lINIT
 

Operation of the Variable Orifice Valve MA1 is quite straight forward and 
easy to understand once you have a grasp of the various component parts 
and their interactive relationship to each other. 

The first component of the valve is a fixed %" thick orifice plate with a 60 
degree conical section that fonns the orifice. The size of the orifice is 
predetennined for each size valve and establishes the maximum flow of 
water that is possible under a particular set of conditions. 

The second component ofthe valve that provides for the linear flow control 
is the piston. The piston is a cylinder with each end shaped like a cone. The 
free end of the piston and its position in relation to the orifice plate 
determines the area available for water to pass through the valve. The 
relationship ofthe orifice and the free conical portion of the piston is one 
that provides an area for water flow, Fig. # 1. By moving the piston in 
relation to the orifice, the area may be decreased or increased. This action is 
accomplished by a hydraulic actuator (hydraulic cylinder or jack type unit) 
that is positioned using hydraulic fluid. 

The third component is the hydraulic actuator. The unit used in the JIjI is a 
double acting cylinder connected to the hydraulic power unit on the surface 
through two small diameter hoses. The piston is attached to the shaft of the 
actuator, the actuator, then is the method of controlling the position of the 
piston and in tum the flow or Q through the valve. The pressure of the 
hydraulic fluid must overcome the friction between the moving parts and the 
friction between the seals and the cylinder or shaft, Fig # 1. 

The last component of the valve is the pipe section that forms the hydraulic 
passageway and as a means ofpositioning the components. The pipe section 
is nonnally installed above the well screen and below the static water level, 
Fig. #2. 

The hydraulic power unit is manually driven pump that is controlled by a 3 
position 4 way locking soleniod valve. The pump provides both the pressure 
and volume ofhydraulic fluid to operate the hydraulic actuator. 



I 
The 3 position 4 way solenoid valve controls, Fig. # 3, the direction of 
movement of the hydraulic actuator by using a hydraulic valve. When the 
switch is moved to the center position the system hydraulically locks. This 
condition is maintained until the next time the hydraulic valve is moved to 
the open or closed position. Once the hydraulic valve is positioned the 
manual pump is operated until you reach the desired flow rate of the VoV. 

The recommended flow meter is a mag meter for maximum accuracy and 
the widest possible range of flow measurement. The meter should indicate 
flow in GPM and a running totalizer. 

When you have set the valve, move the hydraulic valve on the power unit to 
the center or offposition. 

• 

•
 



•
 START-UP
 

At initial start-up and at any subsequent time that the hydraulic hoses have 
been disconnected and reconnected it is necessary to purge air from the 
hydraulic system. 

To purge the air from the system: 
1.	 Install adapter and gauge to the Power Unit. Cap the flare fitting and 

operate the Power Unit to verify the pressure relief valve setting. Setting 
should read 4000 PSI. 

2. Verify that the hydraulic hoses have a positive grade from the well head 
to the power unit. 

• 

3. Cycle the hydraulic pump and hydraulic actuator on the VoV Valve 3-4 
times from one limit to the other limit and let the system set for 10 
minutes (this allows the air to rise to the power unit). When you reach 
the limit of travel of the hydraulic actuator the pressure gage will 
increase to 4000 PSI. This indicates that the pressure relief valve is 
bypassing the hydraulic fluid and the limit of travel has been reached. 
This will normally purge the air from the system and vent the air into the 
hydraulic reservoir.	 . 

4. Return the system to nonnal operational procedure or settings. 

TROUBLESHOOTING 

Field repair of the VoV Valve is not recommended due to the sequence of 
assembly and the cleanliness required during assembly. Factory repair of the 
valve is the preferred and the recommended option. 

When the hydraulic power unit requires repair work, contact a local 
Authorized POWER TEAM Service Center. Due to the complexities of the 
settings and the specialized equipment required to set and service these 
units only qualified hydraulic technicians should service these units. 

The following infonnation is intended to serve as a guide in detennining if a 
problem exists. For repair service, contact the Power Team Service Center 
in your area. 

• 
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•
 

Problem Possible Cause Solution 

Cylinder will not advance 
or retract 

Fluid level low. 

Intake screen clogged. 

Fill reservoir to proper level. 

Clean or replace intake screen. 

Cylinder advances and reacts 
erratically or hammers under 
load. 

Air in system. 

Have unit repaired by a qualified 
technician. 

Remove air by cycling the cylinder 
from one extreme position to the 
other \U1til the cylinder operates 
smoothly. 

External hydraulic leak. Tighten leaky fitting(s). Replace 
damaged hoses and fittings. 

Internal hydraulic leak. Have unit repaired by a qualified 
technician. 

Pump fails to maintain pressure. External hydraulic leak. Tighten leaky fitting(s). Replace 
damaged hoses and fittings. 

Internal hydraulic leak. Have unit repaired by a qualified 
technician. 

Low fluid output. Fluid level low. Fill reservoir to proper level 

Pump component parts are Test to isolate leaks. 
leaking. 

By-pass or relief valve 
malfunction. 

Have power unit repaired by a 
qualified technician. 

Fluid intake screens on piston 
blocks may be clogged. 

Inspect intake screens. Flush all 
Components ofcontamination. 
Replace damaged components. 



4" VARIABLE ORIFICE VALVE, W/BUTTTHREADS
 

8-1.0. MINIMUM 

4- X8TPI BUTT THREADS 
P.O. 4.42624.4379" 

ORIACE PLATE 

VIU.VE IN OPEN POSITION
 

SlRAIGlf1ENING VANE (4Pl.)
 

HYDRAULIC LINES 

7t-~~f-=.-+-+-l---+-..-l WORKING DIA. 
10"+0 RECOMMENDED 

HYDRAUUC ACTUATOR 

/"
4" X8TPI BUTT TIiREADS ti--~tI~ 

P.O. 4.4184-4.4067"
 

VoV Enterprises, Inc. 
208S s. DBIU LANI 
AIWIEDI, Col 82802 FIGURE #1 

(71.) 1138-177. 



RECOMUEIilED FlDtY CON1RQ. PROTOCOl IS 
TO USE THE DYNAMIC WATER lEVEl. TO 
MOIlllATE D£ FlDtY RATE a= D£ VoSMART. 
AtIGH WATER LEVEl wu. MAXBIZE D£ 
ROW CMR ASHORT PERIOO OF TIE A 
LOWER lEVEl. SET11NG wu. MAXIIZE D£ 
VOUJt,£ CMR ARECHMGE SEASQt. 
15-31 PSI WATER ~SHOtl.D BE 
MAHTAIED AT D£ WB.1. HEAD TO 
ElIMINATE WATER tw&tER Nf) KEEP D£ 
A1R·VAOJlII VALVE CLOSED. 
TO MAlNT~ ACCURATE ROW READINGS N6J 
TOTAUZA~ AFISHER PORTER IlIGITAL 
MAGME1ER IS RECOMMENIJED. 

WB.lSCREEN 

STATIC WATER LfVEl. 

DmWIC WATER lfVEl. 
(t.tAXIt.UI VOLlIIE) 

DYNAMIC WATER LfVEl. 
(MAXIMUM ROW) 

MAXIMUM WATER lEVEl. 
ALlOWED (SOlE AGENCES) 

SS O.ll3/l"X ltl" STRAP 2/1 O.c. RECOMMENOED 

FIGURE #2 

AfiWAOJUM VALVE --~ 

VoV INSTALLATION GUIDE 
200SES TO PONER UNIT 

114" D HOSES 

I" MIN. VENT PIPE 

DIFFEREHTlAl. DETERMINED 
BY RECHARGE STRATEGY 

N6J PERMEA8UTY a= 
TIE AQUIFER 

So15 FEEHIIN&tUM 
BB.OW STATIC WATER LEVEl 

STIWN RELEF LOOP 

SEAl. ~ HOSE &WEll PLATE~;;;;;;::;::;;;~f~:::I~~~;;;ss-.IOO' Xltl"STRAP 
2f1 O.C. (BY OTIERS) 



POWER TEAMs 

a &,~	 ----~-, 
• 1t~~~!!JI!'i!'I ~ 
~ - PS9 

Two-Speed 

.¥·~II!!-'-i"Il\~-l";!=!!·!"!!·.~ 
3¥Eyi~ P19 P59F ~W!l~
 

Two-Speed
 Two-Speed .. P300 
Two-Speed 

- ~-: 
.Po~1l 
~ P157D/P159D 

TV/o-Speed 

;/" '\ ~ 

~~&~ 
.~ - ~.... P23 

Single-Speed P157/P159
3,000 psi Two-Speed 

C 

• (/.s. Patent 
\\ ND.3.822.966

~'-III!!Il~-~qd~_I!?~~"""--'-
its P55
 

Single-Speed
 

P460
 
Two-Speed
 

Hydraulic Hand Pumps , . . 
_lO....;,_O_OO--:..ps_i_c...:.ap_a_ci..:ty....;._....;;.~PI9 Two-Speed Pump 

Single or two-speed	 for use with single·acting cylin
ders. All melDI construction.versions available for 
rnDX. handle effort is 90 Ibs.use with single or double 

acting cylinders. P23 Single-Speed Pump 

For use u-ith single-acting cylinUp to 21h gaUon 
ders. Compact pump similar toreservoir capacity. 
P55 ...~lh a relief valve setting of 

All develop up 10 10_000 psi 3000 psi non,vented reservoir. 
iexcept P23j and CDn operale max. handle effurt is 70 lbs. 
horizcnlallyor \'ertically wilh the P55 Single-Speed Pump 
pump in the down position
 
(except 460 series). All pumps For use with single-acting cylin

hllve an internal saiety relief de:-s. Features a finger-tip control
 
valVE. Hydraulic accessories \'alve for instant release or pump

shown on pages 60 thru 70. ing action. All metal conslr~c


tior.. carrying handle and large oilP12 Single-Speed Pump 

•
 
fill port. :':on- ver.ted reservoir.
 

fer use Il.lth single·acting cylin max. hcmdle effort is J40 lbs.
 
ders. Features ~ finger-tip control
 P59 Two-Speed Pump
\.alve for instimt release or pump

ing action. Non·vented reservoir. For use with si.'1gle-ac'Jng cyii.'1

max. handle effort is 80 los.	 ders. features a finger-tip centrol 

valve ror instant release or pump

109 action. All metai construc
tion. carrying handle and large oil 
fill port. :':on-vented reservoir. 
max_ handle effort is 140 lbs. 

P59F 2-Speed Foot Pump 

For use \\oilh singie-acting cylin
ders. features foot or hand operated 
press-to-release "Clive. ,AJunmum 
body iIJ"I(\ lever. steel reservcir. car
r;ing handle and large cillili pert. 
Non·vented reservoir. maximum 
lever effcrt is 120 Ibs. 

P15? & P159 
Two-Speed Pumps 

For use with single-acting cylin
ders.."11 metal construction. car
rying handle and large oil iii! port. 
Non-\'ented reservoir. max. han
dle effort is 130 li:s. . 

PI57D & P159D 
Two-Speed Pumps 

P300 Two-Speed Pump 

For use l.I.ith single-acling cylin· 
ders. Same as P1S9 except it has 
a large I Yi gal. reservoir \Yilh 
sight gauge. 

P300D Two-Speed Pump 

For use Il.ith double-acting cylin
ders. Same as P1590 except it 
has a large I~:', gal. reservoir with 
sight gauge. 

P460 Series 
Two-Speed Pumps 

P460 for use ""ith single-aeung 
cyl. ,0\11 metal construction. carry
ing handle and large 21.· gal. reser· 
\'oir. ft\ax. handle effort is 90 Ibs. 

P460D. same as P460 except ior 
---_.--- use with double-acting cylinders. 

Uses 4-\\iay valve No. 9500. 

For use with dcuble-adil'.g cr1in· 
ders. Same [caMes as P1S7 [, 
PI59 exccp1 P157D [, Pl59D 
have 4-llo'a~' lanoem center valves. 

FIGURE #3
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Valves for Double-Acting Cylinders, Manually Operated 

9506 4-way, 3-position 9500 4-way, 3-position
 
(tandem center) with (tandem center)
 
"posi-check" 

This pump-mounted. manually 
operated valve is designed for use 
\kith double-acting cylinders. It is 
c: detenled 4·y;ay. 3-posilion tan· 
dem center vahle with "advance." 
-hold" and "return" positions. A 
5ubplate i5 provided for pump 
mountin~ or it can be remote 
mountedwith the 9510 subpialI'. 
.~ pressure switch and/or gauge 
may be added. Port size ~ ~. 
NPTf. ,'\aximum operating pres, 
sure is 10.000 psi and max. nov; 
ratE' is 5 gpm. 

.......... rJcubl~· P4600 I '~.-~-.~..", !.'
 - !4.cu!'!G' C)·j 

! 9500 
",' "::TF I 'If-0... 9511 

c..:.m r:1J. '-. L, •~ 'F: ,q 
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i ~';.£f
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.126·X 2· X3" RUBBER PAD 

.5· SS mAP 

POIER UNIT 

TUBI 1f0UlmNC ON DROP 
PIPI, RICOIlIfIHDED • 20' O.C. 

L---3/S-" NIPP\l, 2PL 

3/S X1/. PTR, 2PL 

:160-3 COUPIJR l aGIO-S NIPP\.l, 2Pl 
II."-llc-sr IIAI.I pun-3/S" liP, 2PL 

sIS· 11110 m,·2PL 

NOTE: posmYl SLOP! TO 
POIIR UIfIT 
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J'OJ'Elttuprisa.lnc HYDRAULIC COMPONENTS AT THE VoV VALVE

2061 SDEW LANE 
ANAItI1itol, CA mol·lllll MANUAL POWER UNIT'0' (114) 6l&-1774, FAInt4) 61109161
 

" EIIIIiI: plll@\1M'Ih-c.com
 ~ t 

STRAIII RlUBr CORD 
- 2 RlQ. 
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2063 SDELLA LAN!!
 
ANAHIP.M. CA 92802·3108
 

(714) 638.1774, FAX(714) 631-9363
 
Email: p1I1@vo_lvc.COIII
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HYDRAULIC SCHEMATIC VoV, 
HYDRAULIC POWER UNIT, MANUAL CONTROL 

4·WAY 3POSITION, PUMP 
MOUNTED, TANDEM CENTER, WITH 
ARELIEF VALVE &LOCKING OPTION 

I 

.,. 

1/4"1.0. HOSES TO VoVVALVE 

..a 1> 
HYDRAULIC
 
FLUID FLOW
 

GAUGE &ADAPTER 2PL. 
QUICK DISCONNECT 2PL. 

PUMP WITH 21/2 GALLON 
RESERVOIR. 

I 

mailto:p1I1@vo_lvc.COIII


~ 

Fonn No. 102842 
15PI IPOWER TEAM Operating Instructions for: 

62072 (See P159) 201338-nD (See P12) P157 SERIES 

• 
62087 (See PSS) P12 SERIES P157D SERIES 
64122 (See P5S) P19 SERIES P159 SERIES 
64215 (See P59) P23 SERIES P159D SERIES 
64372 (See P5S) P30F SERIES P300SERIES 
66463 (SeeP59) P55 SERIES P300D SERIES 
64662 (See P157) P59 SERIES P460SERIES 
64663 (See P157) P59F SERIES YU-D1 (See Pi9) 

SINGLE-STAGE AND lWo-STAGE 
.HYDRAULIC HAND PUMP 

Max. Pressure: See Pump Data Plate 

Definition: A hydraulic hand pump delivers hydraulic fluid under pressure by direcUy applied manual effort. 
Note: IUustrations depict general pump configurations. 

1f)!!!!ff.z::fp 

•
 

Sheet No. 1 of 4
Table 1 p ppo ( ) 3/8 

Volume & Pressure Handle or R_1r Product
forU.. Order Volume per Maximum foot Lever 08 U..bIeOB Weight

With No. Stage Stroke Preasure Effort lYpe CaDldtv C_.cItv 
In) cml psI INIr Iba. lIa 1n.1 em' 1n.1 c:mI Ibs. lIa. 

P12 1 0.069 1.1 10000 700 75 34.0 A 12 197 9 148 5.7 2.6 

P19 1 0.305 5 325 22 8.5 3.8 B 24.4 400 20 328 6.6 32 0.091 1.5 10000 700 98.5 44.7 
P23 1 0.160 2.6 3000 200 70 31.8 B 23.8 390 20.3 333 12.0 5.4 

P30F 1 0.216 3.5 325 22 
125 56.7 B 31 508 27 443 10.0 4.52 0.054 0.9 10000 700 

P30FP 1 0.216 3.5 325 22 125 56.7 B 31 508 27 443 10.0 4.5PGJH)ft 0.054 0.9 10000 700 
Single P55 1 0.160 2.6 10000 700 145 65.8 B 55 901 45 738 15.8 7.2 
Acling 

psg 1 0.662 10.8 325 22 901 45 738 17.2Cylinders 2 0.160 2.6 10000 700 145 65.8 8 55 7.8 

(PimP P59F 1 0.550 9.0 325 22 120 54.5 B 55 901 45 738 14.0 6.4 
includes 

2 0.130 2.1 10000 700 

2-WrIf PS9FP ~ 
0.550 9.0 325 22 145 65.8 B 55 901 4S 738 14.0 6.4

Valye) 0.130 2.1 10000 700 

P157 1 0.650 10.7 1400 97 
140 63.5 8 152 2491 137 2245 26.0 11.82 0.160 2.6 10000 700 

P159 1 2.600 42.6 325 22 140 63.5 B 152 2491 137 2245 26.0 11.8
2 0.160 2.6 10000 700 

P300 
1 2.600 42.6 325 22 

140 63.5 C 1.5 gaL 5.71 310 5081 55.3 25.1
2 0.160 2.6 10000 700 

P460 1 7.350 120.5 325 22 90 40.8 D 2.5 gaL 9.51 460 7539 54.9 24.92 0.294 4.6 10000 700 
Double P157D 1 0.650 10.7 1400 97 140 63.5 B 152 2491 137 2245 28.8 13.1 
AcIing 2 0.160 2.6 10000 700 

Cyinders P159D 1 2.600 42.6 325 22 
140 63.5 B 152 2491 137 2245 27.9 12.72 0.160 2.6 10000 700 

(Pump 1 2.600 42.6 325 22 
, 

includes PJOOD 2 0.160 2.6 10000 700 140 63.5 C 1.5 gal. 5.71 310 5081 57.0 25.9 

4-Way 
P460D 

1 7.350 120.5 325 22 
90 40.8 0 2.5 gal 9.51 460 7539 57.9 26.3Valve) 2 0.294 4.6 10000 700 

NPTF 011 rts on all um 5 

Rev. 8 Date: 23 Jan. 2001 
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• SAFETY EXPLANATIONS 
Two safety symbols are used to identify any action or lack of action that can cause personal InJury. Your 
reading and understanding of these safety symbols is very importanL 

A DANGER - Danger is used only when your action or lack of action will cause serious human InJury or 
death. 

A WARNING - Warning is used to describe any action or lack of action where a serious Injury can occur. 

IMPORTANT - Important is used when action or lack of action can cause equipment failure. either Immediate 

or over a long period of time. 

Pictogram Definition 

Do not remove this componenL For service only. Pressure must be released• 

• A WARNING: It is the operator"s responsibility to read and understand the following 
safety statements, 

•	 Only qualified operators should install, operate, adjust, maintain, clean. repair, or 
transport this machinery. 

•	 These components are designed for general use in normal environments. These 
components are not specifically designed for lifting and moving people, agri-food 
machinery, certain types of mobile machinery or special work environments such as: 
explosive, flammable or corrosive. Only the user can decide the suitability of this 
machinery in these conditions or extreme environments. Power Team will supply 
information necessary to help make these decisions. 

•	 Do not use equipment if damaged, altered, or in poor condition. 

•	 All safety decals must be replaced when unreadable. 

These instructions are intended for end-user application needs. Most problems with new eqUipment are caused by 
improper operation or installation. Detailed service repair instructions or parts lists can be obtained from your nearest 
Power Team facility. 

•
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-t'~. aLlIlY III~LI uClions	 Fonn No.102842 

SAFETY PRECAUTIONS
 

A WARNING: To help prevent personal injury, 
•	 Before operating the pump, all hose conneCtions must be tightened with the proper tools. Do not 

overtighten. Connections need only be tightened securely and leak-free. Overtightening may cause 
premature thread failure or high pressure fittings to split at pressures lower than their rated capacities. 

•	 Should a hydraulic hose ever rupture, burst, or need to be disconnected, immediately shut off the pump 
and shift the control valve twice to release all pressure. Never attempt to grasp a leaking hose under 
pressure with your hands. The force of escaping hydraulic fluid could cause serious injury. 

•	 Do not subject the hose to any potential hazard such as fire, extreme heat or cold, sharp siJrfaces, heavy 
impact. Do not allow the hose to kink, twist, curt, or bend so tightly that the fluid flow within the hose Is 
blocked or reduced. Periodically inspect the hose for wear because any of these conditions can damage 
the hose and result in personal injury. 
Do not use the hose to move attached equipment. Stress may damage the hose and cause personal 
injury. 

•	 Hose material and coupler seals must be compatible with the hydraulic fluid used. Hoses also must not 
come in contact with corrosive materials such as creosote-impregnated objects and some paints. 
Consult the manufacturer before painting a hose. Never paint the couplers. Hose deterioration due to 
corrosive materials may result in personal injury. 

•	 All components in the hydraulic system must match the maximum pressure rating of the pump. 

Pump 
•	 Do not exceed the PSI rating noted on the pump nameplate or tamper with internal high pressure relief 

valve. Creating pressure beyond rated capacities may result in personal injury. 
•	 Before adding hydraulic fluid, retract the system to prevent overfilling the pump reservoir. An overfill 

may cause personal injury due to excess reservoir pressure created when cylinders are retracted. 
•	 The load must be under operator control at all times. 
•	 Do not connect pump to hydraulic system powered by another pump. 

t Cylinder 
Do not exceed rated capacities of the cylinders. Excess pressure may result in personal injUry.
 
Do not set poorly-balanced or off-eenter loads on a cylinder. The load may tip and cause personal injury.
 

•	 Stay clear of lifted loads and keep others away. 
•	 Extensions are not recommended for lifting applications. 

SET-UP 
Hydraulic Connections 
IMPORTANT: Seal all hydraulic connections with a high grade, nonhardening thread sealanL Teflon tape may 
also be used to seal hydraulic connections if only one layer of tape is used. Apply the tape carefully, two 
threads back, to prevent it from being pinched by the coupler and broken off inside the pipe end. Any loose 
pieces of tape could travel through the system and obstruct the flow of fluid or cause jamming of precision
fit parts. 
1.	 Clean all areas around the fluid ports of the pump and cylinder. Clean all hose ends. couplers. and union ends. 

Remove thread protectors from the hydraulic fluid outlets, and connect the hose assembly. Couple hose to 
cylinder. 

2.	 The use of a hydraulic pressure or tonnage gauge (not induded) is strongly recommended. Remove the pipe 
plug from the gauge port of the valve, thread the gauge into this port and seal as noted above. 

A WARNING: To help prevent personal injUry, 
•	 The gauge must have the same pressure rating as the pump and cylinder. Personal injury can result if the 

wrong gauge is used. 
•	 Release hydraulic pressure BEFORE removing 

Sheet No. 20f4or tightening hose couplings. 

Rev.S Date: 23 Jan. 2001 



Operating Instructions, Form No. 102842, Back sheet 2 of 4 

OPERATION
 

•
 The P460 can be operated only in the horizontal position. All other hand pumps can be operated in a horizontal
 
position or in a vertical position with head pointing downward.
 
Refer to Tabfe 1 and your pump name plate to determine your style ofpump.
 

IMPORTANT: Figure 1 illustrates
 
the normal drop of handle effort
 
experienced when all (except P59)
 
two-stage pumps shift from
 
low pressure stage to
 
high pressure stage.
 

•
Unloading 
Pressure 

Two-way Valve
 
Pumps with a two-way valve are for uSe with single-ading cylinders.
 
1.	 To extend the cylinder, tum the valve knob counterclockwise to a dosed (seated) position. Note: Hand tight 

onlyl Work the pump handle up and down 10 build pressure. 
2.	 To release pressure. open the valve slowly by turning the knob dockwise to control the load. 
Four-way valve 
Pumps with a three-position, four-way valve are. for use wilh double-acting cylinders. The hose connection for 
extending a cylinder can be made to either port. With the handle in the forward position. the fluid is directed to the top 
fluid porL To maintain (hold) pressure, stop the pumping adion. When the valve handle is in the center position, fluid 
flow is blocked to both ports. 

• A WARNING: The operator should always release the pressure slowly. 

...... 
PREVENTIVE MAINTENANCE 

IMPORTANT: Any repair or servicing that requires dismantling the pump must be perfonned in a dirt-free 
environment by a qualified technician. 

~	 Note: Shaded areas reflect last revision(s) made to this form. 

: Lubrication
 
Apply lubricant regularly to all pivot and rubbing points..
 
Use a good grade of No. 10 motor oil or grease. Do not use dry lubricants.
 

Bleeding Air From the System 
Air can accumulate in the hydraulic system during the initial set~p or after prolonged use, causing the cylinder to 
respond slowly or in an unstable manner. To remove the air: 
1.	 Position the cylinder at a lower level than the pump, and tum the cylinder rod end down. 
2.	 Extend and retrad the cylinder several times without putting a load on the system. Air will be released into the 

pump reservoir. Follow the fluid level instrudions for your reservoir type to release the air from the reservoir and 
top off the fluid supply. 

Bleeding Air From The Pump 
When the pump is first put into use, or after refilling the pump's reservoir it may be necessary to bleed any trapped air 
from the pump. If this is not done the pump will not fundion proper1y (will not build pressure or has very spongy 
operation). 
To bleed air from the pump, tum the pressure conb"ol knob counterdockwise (CCW) and operate the pump handle up 
and down approximately twenty limes. Tum the pressure control knob clockwise (CW) to its fun stop position. The 
pump should now be bled of air and ready to use. 

Pressure
 

Figure 1
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PREVENTIVE MAINTENANCE -CONTINUED 

• Hydraulic Fluid Level 

A WARNING: Cylinder(s) must be fully retracted before checking the fluid level. Release all system
 
pressure before breaking any hydraulic connection in the system.
 
Check the hydraulic fluid level in the reservoir periodically. Use a funnel with a filter to add hydraulic fluid if needed.
 
Refer to Table 1 for your reservoir type. 
For models with Reservoir Type A: Place the pump in a vertical position with the pump head .facing upward. 

Unscrew and remove the pump head from the reservoir. The fluid level within the reservoir should come to the 
fluid level mark indicated on the reservoir body decal. Before replacing the pump head. visuaUy insped the o-ring 
which seals the pump head/reservoir assembly. Replace this o-ring if it is wom or damaged. ReinstaH pump head 
to reservoir and tighten securely. Check for leaks. 

For models with Reservoir Type B: Remove the filler cap. The 
fluid level should come to the bottom edge of the filler hole when 
the pump is level and resting horizontally on its base and the 
cylinders are rebaded (see Figure 2). 

For models with Reservoir Type C: Remove the filler cap. The 
fluid level should be 112 inch (12.7 mm) from the filler hole when 
the pump is level and resting horizontally on its base and the 
cylinders are retraded. 
IMPORTANT: The pump sight gauge indicates the presence of 
hydraulic fluid only. It does not determine correct fluid level. END VIEW 

OFP19For models with Reservoir Type D: Remove the filler cap. The 
PUMPSfluid level should be 1/2 inch (12.7 mm) from the cover plate when 

the pump is level and resting horizontally on its base and the 
cylinders are retraded. 

• Draining And Flushing The Reservoir
 
Drain. dean and replenish the reservoir with high-grade, approved Power Team hydraulic fluid yearly or more often if
 
necessary. The frequency of fluid change will depend upon the general working conditions, severity of use and
 
overall deanliness and care given the pump.
 
IMPORTANT: Clean the exterior of the pump first. After draining and flushing the reservoir, drain and clean
 
the other hydraulic system components (hoses. cylinders, etc.) before connecting them to the pump again.
 
This will help prevent contaminated fluid from entering the pump.
 
Refer to Table 1 for your reservoir type.
 
For models with Reservoir Type A:
 
1. Unthread and separate the pump head from the reservoir. Drain the reservoir of the used hydraulic fluid.
 
2. Flush out reservoir with a small amount of dean hydraulic fluid. Clean the pump intake filter. 

IMPORTANT: Removing the filter from the pump assembly could result in its breakage. Attempt to clean It 
as well as possible with It installed. 

3. Refill the reservoir and reassemble the pump head to the reservoir. Tighten securely. Check fOl" leaks. 
For models with Reservoir Type B & C: 
1. Remove the filler cap. Drain the hydraulic fluid through filler hole. 
2. Remove the nut from the tie rod. Separate the reservoir from the pump body. Clean the reservoir and filter. 

IMPORTANT: Removing the filter from the pump assembly could result in Its breakage. Attempt to clean It 
as well as possible with It Installed. 

3. Reassemble and fill the reservoir with Power Team hydraulic fluid. Replace the filler cap. 
For models with Reservoir Type 0: 
1. Remove the ten saews fastening the reservoir cover to the reservoir, and lift the pump and valve assemblies off. 
2. Drain all hydrau6c fluid and flush reservoir with a small amount of clean hydraulic fluid. 
3. Remove the pump assembly filter, rinse it clean, and reassemble. 

•
 
4. Refill the reservoir with Power Team hydraUlic fluid. Place the pump and
 

valve assembly (with gasket) on the reservoir. and thread the ten screws.
 
Tighten securely and evenly.
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• 
TROUBLESHOOTING GUIDE 

A WARNING: To help prevent personal injury, always release pump pressure and disconnect hoses(s) 
from pump before making repairs. 

Refer to the appropriate pump parts list during trouble-shooting. Repairs must be performed in a dirt-free 
environment by qualified personnel familiar with this equipment 

PROBLEM CAUSE SOLUTION
 

Pump losing pressure 1. System components leaking 1. Repair or replace as necessary 
2. Directional control valve leaks or 2.* Reseal, repair, « replace 

not adjusted property directional control assembly and 
correctly adjust 

3. Fluid leaking past outlet check 3.* Check ftJr dirt. Reseat pump 
seat(s) body andlor replace poppel(s) or 

ball(s) 

Handle rises after each stroke 1. Fluid leaking past outlet check 
seat(s) 

1.* Check for dirt. Reseal pump 
body andlor replace poppet(s) 
or OOIl(s) 

•..... 
Pump not delivering fluid 

Pump does not reach full pressure 

Pump handle can be pushed down 
(slowly) without raising the load 

Pump handle operates with a 
spongy action 

1. low fluid level in reservoir 
2. Intake filter is dirty 
3. Seats worn and not seating 

proper1y 

1. low fluid level in reservoir 
2. System components leaking 
3. Directional control valve leaks or 

not adjusted property 

4. Improper1y adjusted retief valve 
5. Auid leaking past inlet or ouUet 

checks or high pressure piston 
seal damaged 

1. Inlet checks are not seating 

2. Damaged piston assembly or 
piston seals leaking 

1. Air trapped in system 

2. Too much fluid in reservoir 

1. Check fluid level per instructions 
2. Remove reservoir and clean 
3.* Repair seats or replace pump 

body 

1. Check fluid level per instructions 
2. Repair or replace as necessary 
3.* Reseat, repair, or replace 

directional control assembly and 
correctly adjust 

4.* Readjust 
5.* Reseal or repair inlet or outlet 

checks or replace high pressure 
piston seal 

1.* Check for dirt and/or reseat 
valve seats 

2.* Replace piston assembly and/or 
piston seals 

1. Position cylinder lower than 
pump. Extend and return 
cylinder several times. Follow 
bleeding instructions. 

2. Check fluid level per instructions 

Pump handle effort drops 
signIficantly after some pressure 

1. This is normal operation on most 
two-stage hand pumps 

•
has been obtained 

*Power Team recommends these hand pump repairs be performed by an Authorized Hydraulic Service Center. 

~ 
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r------- EC Declaration of Incorporation -------, 
asdefmed by
 

European Communities Directive 89/3921EEC, Annex 11(6)
 

ILA1'/UFACTVR£R'S NAME: ISPX Ipow. TEAM 
MANUFACTURER'SADDRESS:	 2121 West Bridge Street Telephone: 507-455-7100
 

Owatonna, Minnesota 55060 Fax: 507-455-7122
 
USA
 

TTPEOFEQUlPMENT: SINGLE-STAGE and lWO-8TAGE HYDRAULIC HAND PUMP. 

ORDERNUMBERORPARTNUll1IER: P12 Series, P19 Series, P23 Series, P30F Series,
 
P300 & P300D Series, P157 & P157D Series, P159 & P159D Series, P460 Series,
 
P55 Series, P59 & P59F Series.
 
Part numbers which start with the letter 8 0 8 and contain the number listed above.
 

APpucmONOFECCOUNClLDlREC1TYE{S): 89/3921EEC as amended by 91/368/EEC, 93/44JEEC,
 
and 93168/EEC.
 

STANDARD(S) TO WHICHCONFORM1TYlSDECURED: EN292-1 and EN292-2. 

I, the undersigned, hereby declare that the equipment specified above conforms to the above 
European Communities Directive(s) and Sta1Ularri(s). This product is not to be put into 
service until the machine has been declared in conformity with the provisions ofthe 
European Communities Directive(s). 

PUCE: Owatonna, Minnesota .USA 
(SiptoIun) 

Rev. 16 May 2000	 Michael S. 0 'Brien 
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SPX Corporation 
2121 West Bridge S1reet lnlenllJtiollQl Saks: (5()7) 455-7150 
OwatOlUUl" MN 55060 USA Far (507) 455-7122 
Phone: (507) 4S5-71DO , lnternet Address: 
Tech. Services: (BOO) 477-8326 hup:l/www.powerteam.com

Fax: (800) 765-8326 
Order Entry: (800) 541-1418
 

Fax: (800) 288-7031
 

MODEL 0 

Parts List for: 

P460 P460D 
P460 Series P460D Series 

TWO-STAGE HYDRAULIC HAND PUMP
 
GENERAL ASSEMBLY
 

Basic Pump Assembly - See back sheet 1 of 3 

2 
Reservoir Assembly
 
See back sheet 3 of 3
 

Item Part No. 
No. No. Req°d Description 

1 420295 1 Valve (3-way; For P460) 

9500 1 Valve (4-way; For P460D; See Form No. 101913) 
2 309219CE 2 Trade Name Decal 

PARTS INCLUDED BUT NOT SHOWN 
t205724 1 Attention Decal (V1fon Seals) 
-250328 1 Attention Decal (EPR seals) 

253234 1 Decal (Oil Pivot Pins) 

Part numbers marked with a dagger (t) are contained in Viton 
Seal Repair Nit No. 300812. Sheet No. 1 of 3 

Part numbers marked with a bullet (-) are contained in EPR 
Repair Kit No. 300813. Rev. 6 Date: 9 Feb. 2001

Litho in USA 



BASIC PUMP ASSEMBLY 

3 

Section A-A - See sheet 2 of 3 
Section B-B - See back sheet 2 of 3 

1 

I 
1 

~ 
-8

2
 

Item Part No.
 
No. No. Req"d Description
 

1 11390 1 Flex Grip Handle 
2 30708 1 Handle 
3 21278 1 Relief Valve Assembly (See nola below) 
4 420418GY8 1 Cover Plate 

NOTE
 
Standard reliefvalves are set at 10,100110,700 PSI.
 

Relief valves pre-set at special settings are available.
 
Refer to your pump model number or contact Power Team Technical Services.
 



5 

7 
15 

14 
13

12 
11 

SECTION A-A
 

19---4-.-...J... 

~~61~_!!-_~~ 
18 ~ 10 

Item Part No. Item Part No.
 

No. No. Req"d Description No. No. Req"d Description
 

~ 1 250671 4 Saew (5116-24 UHF x3-1/2 Lg.; 10 -t"10378 3 Steel BaD (318 dia.) 
Torque D 240J250 in. Ibs.) 11 '1""211797 1 Spring (5132 OD. X 518 19.) 

~ Note: Torque in inawnents of 12 -t"10375 1 Steel BaD (114 cia.) 
100 in..1bs. 13 0~14586 3 Retaining Ring (Inlemal) 

2 21603 1 Pivot Block 14 -t"'214578 3 Filter (Insert screen 
3 42097881<2 1 End cap with QJpped side in.)
4 01*22143 1 End cap Gasket 15 64202 1 Pump Body
5 °1'*30709 1 Reservoir Gasket 16 -t·250670 2 Retaining Ring
6 °10295 1 O-ring (2-1/2 x 2-1/4 x 118: Nitrile) 17 ·12389 1 Backup Washer 

t19040 1 O-ring (2.1/2 x 2-1/4 x 118; Vdon) -1213987 1 Backup Washer (Assemble wiIh 
-251241 1 O-ring (2-1/2 x2-114 x 118; EPR) canca_ &IIrface towards o-ring.)

7 351952 1 VaiveSaew 18 ·11564 1 O-ring (11/16 X 112 X 3132; URllhane) 
(T0IqUe to 48W5OO in.. Ibs.) 

111445 1 O-ring (11N6 x112 X 3132; VIon)
8 '1""14874 1 Soft Copper Washer 

-19406 1 O-ring (11116 X 112 X 3132; EPR)
(.700 X 112 X 1132) 

19 253372 1 Piston Assembly
9 °t"10444 1 Compression Spring 

20 253234 1 Oil Pivot Pins Decal (3116ID. x 13132 Lg.) 

Part numbers marked with an asterisk (") are contained in Repair Kit No. 300811.
 
Part numbers marked with a dagger (t) are contained in Viton Seal Kit No. 300812.
 

Part numbers marked with a bullet (0) are contained in EPR Seal Kit No. 300813.
 

Sheet No. 2 of 3 
Note: Shaded areas reflect last revision(s) made to this form. 

Rev. 6 Date: 9 Feb. 2001 
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Item Part No. 
No. No. Req'd Description 

1 30701 1 Lever 
2 11032 6 Retaining Ring 
3 21609 3 Clevis Pin 
4 "251728 1 Rod Wiper (NilrIe) 

t 251729 1 Rod Wiper (V"tlDn) 

-251730 1 Rod Wiper (EPR) 

5 10177 6 Machine Screw (114-20 UNC X 314 Lg.) 

6 350302 1 Spacer (Position of hales is to be st the top.) 

7 "t"10378 1 Steel BaD (318 dia) 

8 308430 1 Unloading Valve Fitting 
9 "t"10367 1 Compression Spring (112 0.0. x Z" 19.) 

10 214692 1 Disc 
11 250672 1 Dowel Pin 
12 "~15174 1 Backup Ring (5116 x 3116 X 3164) 

13 "10265 1 D-ring (5116 X 3116 X 1116; Nibile) 

t11437 1 D-ring (5116 X 3116 X 1116; Vlton) 

• 

-17714 1 D-ring (5116 X 3116 X 1116; EPR) 

14 10427 2 Pressure Plug 
15 250658 1 Unloading Valve Piston 
16 13269 1 Reducer Bushing 
17 10475 1 Tube Elbow 
18 305975 1 Valve Saew (T0IqUtl to 48W500 ... lbs.) 

19 350340 1 OilUne 
20 14874 1 Soft Copper washer (.700 X 112 X 1132) 

21 "t"10444 1 Compression Spring (3116 I.D. X 13132lg.) 

~ 22 10430 1 Tube Sleeve (318) 

23 10431 1 Tube Nut (T0l1JU8 to 40150 ft. Ibs.) 

24 21484 1 Spacer 
25 "t*11863 1 Backup Washer (112 X 318 X 1/16) 

26 *10268 1 D-ring (112 X 318 X 1/16; Nitrile) 

t19775 1 D-ring (112 X 318 X 1/16; Viton) 

-17716 1 D-ring (112 X 318 X 1/16; EPR) 

27 20787 1 valve ConnectOf" (Torque to 20130 ft. 1Js.) 

Part numbers marked with an asterisk r) are contained in Repair Kit No. 300811. 
Part numbers marked with a dagger (t) are contained in Vlton seal Kit No. 300812. 

Part numbers marked with a bullet (.) are contained in EPR Seal Kit No. 300813. 

,_ - -". <c 

3 ,",~. 

To ~ 

J:)ra~irJ~ .:~ 

Note: Shaded areas reftect last revision(s) made to this form. 

Sheet No. 3 of 3 
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TWO GALLON RESERVOIR ASSEMBLY 

:..-------@ 

~ 
I 
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• 

Item Part No. Item Part No. 
No. No. Req"d Description No. No. Req"d Description 

1 251689 1 AllerNent cap 6 420484 1 Cover Gasket (Assemble gasket 

2 

3 

4 

"200415 
t18999 

-250157 
24066 

101n 

1 
1 
1 
1 

12 

O-ring (.81 x.62 Nitrile) 

Q-ring (.81 x .62 Vdon) 
Q-ring (.81 x .62 EPR) 

Handle {Apply Pennalex (or squiv.] 
be~ handle and cover plate.) 

Machine Saew 
(114-20 UNC x 314 Lg.) 

7 
8 
9 

10 

400630R9 
307569 
213836 

12126 

1 
2 
4 
4 

(with ~ In contact wfIh 
reservoiI). Apply Permatex (or equiv.] 
between gasket and ClOV'8I' plate.) 

Reservoir 
Support Tube 
SOC. Hd. cap Saew 
Plastic Tube Insert 

5 41810WH2 1 Cover Plate 

Part numbers marked with an asterisk (*) are contained in Repair Kit No. 300811.
 
Part numbers marked with a dagger (t) are contained in Viton Seal Kit No. 300812.
 
Part numbers marked with a bullet (-) are contained in EPR seal Kit No. 300613.
 



Form No. 100623 
Parts List for: 

9500 
9501 
R9500 

VALVE ASSEMBLY
To Parts'4 @ List 

CASE PRESSUIIE: 500 PSI MAX. 
RATED FLOW: 5 GPII 

1 af 2Sheet No. 

- , ........-@ 
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12 I 

2 

~ 7' 
/' 

RATED PRESSURE: 10,GD07' 
Rev. 2 Date: 13 Oct. 1898Litho in USA 



Parts List, Form No. 100623, Back sheet 1 of 2 

• 
Item Part No. Item Pert No. 
No. He. Req·d Description No. No. Req'd DesGription 

1 211811 1 Plastic Knob 14 15911 1 Cap Saew (11WO X118 &.e.; 
2 21639 1 S1ud TcIIqusID8lI8OallaJ 
3 ·'0218 4 ().ring (1Q)( 318 X 1/16; /\ide) 15 211936 1 Decal To=11439 4 ()'{ing (1Q x318 X 1/18; Wan) ~~ ~ ~c:: End Dr01wing 

17716 4 O-ring(1QX3I8X1/16;EPR) 18 11013 4 Cap5a8w(!if1&-1IX1-a...: 
4 61343 1 End Cap ......~ SOQID) ....... 

5 211915 1 Pin ~~~f!j§81;;a~ 
250056 1 Pin (Afler6-1-91) 20 ·,1863 3 Backup W88het(1lZXMX 1111) 

6 ·,5892 1· O-ring (UlS6X 1.720 X.118:HilriIe) 21 21175 3 SprtngCASOX,3oI6X.aaoINC.) 
19097 1 eking (1.9li6 X 1.7210 X .118; V1lIln) 22 10854 4 Cap saew (114-211 UNC X1-310&· LeJ 

212887 1 04ing(1.956X1.720X.118;EPR) Nal8:Whenllllklg . 
7 
8 
9 

11227-1 
11228 
16940 

1 
1 
1 

Thrust Bearing Washer 
Roller Thrust Bearing 
RoB Fin (5I16dla. X1-1IZLg..) 

PE3OSerieI 
Sc;r.- far
ggWheP
Pe324-81) 

anlerf4)12G01-.10 . 
. 

..., 1_ 
1oa& 1 Roll Pin (5111 dill. X 1" LQ.; 

After 1-1-81) 23 1487'2 1 
Sa8ws (pr1IIGIIIdIII--.,...... 

Pipe PIug(11&1PI'Ft 
10 15691 1 Compression Spring 24 2D06D9 1 Dmin Tube 

(11& OD. XSIB LeI.) 25 2148D1 1 Spacer 
11 10375 1 BaI(1H"Dia.) 26 11127 2 PipePlug(3l8"NPTF) 
~~~~;;a~~:l[~~~J.%~'~;'~"" 27 213674 1 Shaft. 5881 /11-1-'''')
~~~~;;u;..:~~1E~~s.,.~~ ." ~~ ...- 
13 61288 1 Valve Body 28 15130 2 Pipe Plug (1111NPlF) 

Part numbers marked with an a6tBriak ee> are contained in Repair Kit No. 300451. 
Note: AIlemate material seals liated for special vatves factory equipped With vlIon or EPR &eaI8. 

9500 & R95C)O 
PUMP MOUNTED MANUAL DETENTED ~ 

3-Position, 4-Way Tandem Center Valve PT 
FUNCTION 
C8naer Position: 

-A- end 8- ports blocked ~
Port to lank 

-A- Posltian: 
Pressure to -A- Port 
"8- Port to tank 

,..Position: 
Pre&&ure 10 -a- Port 
-A- Port to tank 

NOTE: All ports open to tank during
SPECIFICATIONS transition between valve positions. 

9501 
PUMP MOUNTED MANUAL DETENTED 
3-Position, 4-Way Closed center Valve ~
 

PT 

FUNcnON 
Center Position: 

All POI1S blocked 
"A- Position:
 

Pressure to -A· Port
 
-8- Port to lank
 

""8" Position:
 
Pressure to -8" Port
 
-A- Port 10 18nk
 

NOTE: All ports open to lank dUring 
transition between vahle positions. 



Parts List	 Fonn No.100623 

•	 PRESSURE DROP AND FLOW CHARTS 
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Refer to any operating instruetian& included with !his product tor detailed infDnneIIon about opaakln. 
1sSIing, disass&mbly. reeA&mbly, and ~ rnainlBnance. 

hems found in Chis parts list have been cereIUIy tasIed end aelectecL Thendara: U1Ie GIlly genuine 
weplacetDent P8t1SI 

Adcfrtional questions can be diredBd to our Technical seMces oepann.nt. 
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2.11 

.2.12 

~f3 

....... L14
 

2.1:1 

2.16 

2.17 

2.11 

2.19 

3.0 

• 
3.1 

3.3 

3.4 

3.7 

u 

Physical Damage: Care must be tak....... pn>IeCl hose trcm-a•. V\agg~ and
 
cut:inII. wI\ich can QUH premature hose lallure 

Proper End FIlang: See inslNc:Iion 3.21h/Qug1l 3.5 below. These .ecommendations 
""'y be sutmalllialed by testing Ie indusIry standards 5AICh as SAE .1517. 

L.enga,: When _bfrsl>ing a ~. -length. rr10licMl absorpliDn. hose lenglh 
" ...._ due Ie penu.... and _ and mactIine _ranees mllSl be consOcIered. 

SpecalCdOns and Standards: When selec:Iing hose and fiIIj"\ls. govemment. 
industry. and Patlter specilicationS and recommendation' must be ,f'tiewed and 

Iol\owed as applicable. 

Hose CleanUness: HoM c:ompotMllG ....y -Vift_s_. Ca.e must be 

Iaken 11) enSUllO _ !he assen'lbly seIedecI hu an a6e<luate level 01 "leanlineu lot the 

application. 

Fir. Resistant FluIcIs: Some fite n:sisIant lIuids requite !he same hose as peCl'oIeum 

oil Some use a special '-e. while a lew lIuids wil not '<O<IIl< with any hose al aL See 
inslruc:Iions 2.5 _ 1.5. The '""""!I hose may .... _ a -r .-r seMce. In addition. 

all liquids bUt pure water may bUm lielQ/y uncIet eettain c:oncIilions. and -.. pute 

_let leaQge may be hazatdoUs. 

fladiant Heat ....... can be heated 10 _ -.out contacI by weh nearby items 
as hot"""-01_ metal. The ...... heat source ....y __ iniOale a lite. This 
can occur dospiI8 ... pr__of cool ait _nd ... hose. 

WelcIlng and Brulng: WI-. uainu a lord> '" IIIC-.. in dose pR>llimity ID h)'dtaulic 
lines. the hydraulic _ should be ,~ '" shiaIded-. appropiate lite .-isIanl 

materials. Flame '" ~ spall" -.tot bum IhtDugh the hose and possibly igniIe 
escaping fiuid resulting in a calaSlJOphic lailute. Healing 01 plated pans. including hose 

fitti"\lS and aclail\efS. abole 450· F (232" q sud> as durinl! _lcIing. broWnll. 0' 
sokIeting may emil deadly gases. 

Atomic Radiation: AlDmic: radiation alfeds all ma_ used in hose assemblies. 
Sinc:e the Iong~,,"efieClS may be unknown. do hose assemblies 10 

atomic: radiation. 

HOSE AND F1TTING ASSEMBLY AND INSTALLATION INSTRUCTIONS 

P~nstallation 'nspecaon: Priot ID insIalIaIion. a careful examinalion 0I1Ile hose 

must be perf_. AU components must be ehedr.ed '01 CDfTeCl style. size. catalog 
number and \eng.... In addition. 1Ile _ must be _ined lo< c1eanlmess. 
ot>struc:tiDns. bIisIets. =-_ness. 01 any _ wisiI>Ie cIeIeds. 

Hose and FlIIing Assembly. Do _assemble a Part<e, filling 011 a PatU. hose _ is 

"'" specifically _ by PatkM lOt 1IIat filling unless aOllhorizeclIn -..s. by the "hief 

eng"-t of !he appropriate Par1<et dMsion. Do nota_a Patke, IilIing 011 
a_,manula_et's hose or a Patket hose on _etma_e,'sliIIing _ 

(oJ !he clIiet e"\linee, oIlhe apptOPriate Patket dMsion al'PfO'eS the a....mbIy in 
wtiting. _ ru1!he user verifies "'e assembly and the applicalion lIttDugh analysis and 

testing. See instruc:liOll1.4 alleNe. 

The Part.er published insltUClions must be _ "" as..mllling !he lIIlings on \he 

hose. These instruc:lions are prooided in \he PatU, Filling Catalog lOt \he specilic 

Part.et filling being used. 

Relaled AccesSOt1eS: Do not crimp '" swage any Palker hose 01 filling with anything 

bulthe propel listed Part.et swage '" crimp machine and dies and in lICCDIdance will> 
Part... published instruelions. Do "'" crimp". swage .nDlhet manutae:ture(s hose 
fllting will> a Patl<er crimp or swage die unless authorized in writing by !he chief 

engineet '" !he appr-optiale Patke< dMsian. 

Pans: 00 "'" use any Parl<et hose filting pall (inc:lUding but "'" IimiIed ID socket -. 
nipple. '" insen) .-piwith \he """ed Palke, maling patls. in _ with Pa_ 
published ins\tudionS._s aulhorized in writing by"'e chiel engineet 01 \he 

apptDpriate Par1<et diotision. 

ReuublelPe""anent: Do not.- ill\Y ......bIe hose pcoducllhal was blown or 
pulled 011 a hose. Do not reuse a Patket pe,ma_ I\ose filling (lhal is. erimped '" 
_gedj 01 any part__. 

Minimum Bend Radius: Installa\iOll '" a hose at less than the minimum Iist.a bend 
tadius may signific:anlly _ ... '- life. PatlicuIar be g-,., 
pedude atwp berlding at .,.ltose/fiIIinIIju_e. 

lWIstAngIe and art_: Hose _ ..-...- be sudl__..- 01 

machine c:ompotl8IIIS do not procIuce twisting. 

securement: In many applications. ~ "",y be nec:essat)' ID tesltain. pral8Cl. or guide 
\he I\ose ID ...- IInlm damage by unnecessaty llexing. pres....e s"'V". and 
contaCl with DIhet mee:hilnical camponetd5. Ca,. mus1 be laken III ensure such 

,estl3inls cIo Mt inboduee .~-.. 01-.., poinb. 

P,..per Connection of Potts:"-' physical in_'''1ion 0I1Ile hose ,equites a 
eonlldly installed port c:ontIection while e",uring _ no lwi51 0( torque IS transletred 

IDthehose. 

3.10	 Enemll Damage: Pto~r IOs:aua!lOn 1$ not complete INilhout .,...u...... that \ensUe 

ads...~,. 1uftIUng. 1Ia1lenong. ~ ab<asion. !hread .a""'lIe. ". _lie 10 

sea~ 5UI'1iiCeS a'e c:onected or elitnina1ed. See inslNc:Iion 2.10 

3.11 System Checkout: JJI ait enWptnenl_ be _~_the s~mpreuunzed 

... the tnalOITIum system p_e and _lot pr<lpe' I\lnclIon and tr.......... 110m
 
leaks. Petsonnel mIISl slay out of po4IenlialllaZ..- .,eas .... leslInV and IIS"'9 

11.12	 RDUIlng: Hose .-,Id be tOUted in sucll a _ ... ifa__ """Uf. oil mist 

wiD nat come inti> c:ontaCl with hot sUtfaces. _1Iarne. '" spatks. ancllhe chanee c' 

peroonal injuty is minomized. 

4.0	 HOSE AND FIniNG MAlHTEHAHCE INSmUCT1ONS: 

4.1	 e.... will> ptDpt. selection and installabon. hose liIe may be signifoc:anUy reduced
 
wiIIlDuI a CDIII.inuinj; maintenanc:e ~ F__ be _nnined by th.
 

s.-.enty 01111. applicalion and nsk po\eIIIiaI. A maintenance program must be 
established _101_ by the _ and _ include the IoIlowing as a minimum: 

4.2	 V1suallnspection HoselFiUinll: Any tJllhelclllooMng c:ondilioM lequire immediate 
shul-' and replacemenl tJllIIe hose nsembIy:
 

Filling slippage 011 hose.
 

Damage. cut". .btadeclea-etlatrY~ aposecI).
 

Hatd. still. hell QKked. 01 chamlClhose.
 

Ctacked. damaged. '" badly """"'*l fiIIinOs,
 
L...... at IiIIing or in hose.
 

Kinked. CNShed. _ened 01 tNisted hose.

_.soIl.deg-''''__' 

4.3	 V1suallMpecIIon All Other: 'The following _ must be lightened. ,epaired ". 
,eplaced as required:
 

leaking port conditions
 
R__s cIiII build"" 

Clamps. 11-. shieldss 
System _ lew". nuid type and any air enIrapmenl 

4.4	 Functional Tnt: Operate the syslem at .............. opetiI\ing p__ and _ ''''
 

possible ....lIunc:tions and 'reedom from leaks. PersonnelmllSl awoid potential 

hazardous afeas ....ile 1eSting and using. 

4.5	 Replacementlnletva's: Spec;ific: .e~ _ mus1 be c:onaideted ba.... 011
 
previous soNice liIe. gO\'emmenl 0' indUSlry__•'" when la;luf.. could
 

result in unac:ce",",bIe dC7Wlltime. damage. '" ittjuty risk. See in.1nIction 1.2. 

4.6	 Inspecting a Pl'Ksurized ~m:HydtauIic _ is """""'P/iS- by utilizing high. 
pes....e lluids Ie do__ Hoses. 'iltings. and -. aasemblie$ 51 CDftIribuIe ,., doing 
_ by transmlltinlllluicls at high Fluids ...-pr_ can be Clangorous 

and pDlenliaRy lethal and. _elore. __ Qution must be e-.:ised when WOtt<ing 

will> nuicls under pressu,e and handling the __ lranspot!ing !he lluids. From time ,., 

lime. hose assemblies w;n lail. US....1Iy _failuns ...... _ '" some Iotm of 
misappbQlion. abuse. d' simply we.'lf. WIlen hoses fail. gen_y .... high-pres e 
nuids .....de escape in some sort 01 stream _ may or may__,., user. 

Uncle' no circums...nces should !he user aaemp! ,., locate the leal< by 'eeling- will> 
Iheir ~nds '" any _ part of !heir body. Hig/l.pr can and will penetrate 

the sl<in .nd cause seve,. tissue damage and possibly lou of limb. Even seemingly 
minor h)'drawlic nuid inje<;lion injurieS _ be l1eated by a physician with knowtedge 

01 the tiS5ue damaging properties '" h)'draulic: lluicl. 

• al\ose failure oc:<:uts. im~tely shul _ !he equipment and leave the ..... until 

pressUle ","s been completely 'e....sed from \he hose ~y. Simply sI\ulIinll _ 

the h)'dQUlil; pump may '" may not eliminale the pressute in the hose assembly. Many 
limes check_. et<;•• are employed in. systam and Qn cause ptIISSUre ..........in 
in a I\ose assembly even when pumpS '" equipment a",__ling. Tonr holes in 

Ihe hose. c:ommonly known as-"-•• <:an eject .matl, dangetOUSly poweduI but 
"'"tel 10 see streams til h)'draulic lluicl. I may take -..1 minutes '" _ hours"" .... 
p •.....,e ID be reliewed so _the hose anembly may be esamined sately. 

Once the p_SUte ~s _n..-'" zetO.... '- mblymay be Iaken 011 \he 

equipmenland ....mined. h must -rs be ,eplaced if a fa ","10 occulted N_ 
aDempllD patch ". ",pai' a hose assembly _ he. failed. Con_\he __rest Pm., 
dislrib.- '" the a_pRate Pa",., dMsion ..... '- _sembly teplacemenl 
inIonnabon. 

Neve' louch '" examine a lailecl hose assembly _. il is _that \he hose no 

Iong..- contain,. ftuid uncle, _Ute. The I>igh-pr...... fluid is U1temely dangelOUS 
and can cause serious and potentially 'atal injury. 

4.7	 Refrigerant Gases: Special Rre should be taken when WOttUng -. telrigetation 
systems. Sudden escape 01 ~tanl gases Rn caUM blindness lithe esc:apiIlg 
gases C<>nIaet \he eye and can cause I,eezinv ".__e injuries if if .,."._ any 

othe, pDl1lOn 01 !he body. 

Partlex DMslon 
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BEL-RAY 
•	 TOTAL PERFORMANCE 

LUBRICANTS 

. 
PRoDncr rmlBER : (j1~1 

CIIDOCAllWlE : MIXTURE 

DATA SHEET
 
24-HOUR EMERGENCY CONTACT 

FOR ACCIDENTS OR SPILLS 
CHEMTREC 1-800-424-9300 

PRlNT DATE: 10/30/97 
REVISION DATE: 08/24/% 

SEmON. 

BEL-RAY 
P.O. BOX 526 
fARMINGDAlE 

N.J. 07727 
(732)938-2421 

PRoDncr 1'00: BEL-RAY No-TOX AW LUBE 10
 
IDOl RAm, : HEALTH ..... 1 r-H-M-IS----y-4-~-~-----,
 

3- HIGHCBDUCAl fAPUlY : LARGELY MINERA LOn.. FIRE 1 RATING 2 _ MODERATE 

REACTIVITY 0 SCALE I - SUGHT 

o- INSIGNIFICANT 

. 2• COMPONENT INFORMADON 
PROPRJETARY COMBINAnON NOT TESTED AS A WHOLE FOR TOXICITY, THE CHEMICAL IDENT1l1E5 ARE BEING
 

WITHHELD PURSUANT TO THE TRADE SECRET EXEMPTION CONTAINED IN OSHA, 29CFR1910.1200 [1].
 
EXPOSURE LIMITS OF COMPONENTS
 

COMPONENTS OSHA PEL ACGrw TLU ACGrw STEL OlliERS
 

5123 5mg/M3+ 5mg/M3+ 1Omg/M3+
 
5142 5mg/M3+ 5rng/M3+ 10mg/M3+
 

x-RECOMMENDED BY MANUFACTURER
 
+ - AS AN on.. MIST
 
N/E- NONE ESTABLISHED
 

.. --.--.-...--. -'-" ·-·-·--·-----~EmON3;PBm[ALDATA---- ----- .----.. ----- ... --.... -

• ,!UN' POINT : BROAD RANGE IBP> 550 F SPEC. GRAV• : 0.86 
~OR PRESSm : @ 20 C < 0.01 MM HG %V8IATIlE : NIL 

01 DENim : > 10 TIMES THAT OF AIR £VAP. RAll : N/A 
~	 ill S8UBIlJTY: NEGLIGIBLE DOB : ESSENTIALLY NONE 

AP·PEAIlAKCE : WATER WHITE nv : NOT ESfABLISHED 

SEmON 4 • flBE &EXPLOSION BAZARD DATA 
flASH POOO : 430 F	 UP FWI. lMT : 6% 
m. MElIA : WATER FOG, C02, DRY CHEMICAL LOW flAME. IJfJ : 1%
 
SPEt. flBE AGHmG PRot 1: USE AIR SUPPLIED BREATHING APPARATUS FOR ENCLOSED AREAS
 

2:
 
mnAl tm &m. HAl. 1: NONE
 

2: 

.	 -- .- SE£TlON 5 • BEAlm HAZARD DATA . . - - ... 

EFFECfS OF OVER EXPOSURE
 
ROUTE OF ENTRY: INHALAnON: IMPROBABLE SKIN: POSSIBLE INGESTION: POSSIBLE
 

NO ADVERSE EFFEClS KNOWN OR EXPECTED BASED ON TOXICITY, HOWEVER GOOD INDUSTRIAL HYGIENE PRACTICES ARE RECOM
MENDED. 

MEDICAL CONDmONS GENERALLY AGGRAVATED BY EXPOSURE. 

UNDER NORMAL USE MEDICAL CONDmONS GENERALLY ARE NOT AGGRAVATED BY EXPOSURE. 

HEALTH HAZAR 

NO COMPONENT 15 DESCR/lIED AS A CARCINOGEN OR PQTENTlAL CARCINOGEN. 
NOn: ANY PRODUCT CONTAINlNG A SUBSTANa: FOR WHICH OSHA HAS ESTABUSHED 

A PERMlSSIBLE EXPOSURE UMJT <PEL> 15 CONSIDERED TO BE HAZARDOUS. 

IS AN EDIBLE IdIN£RAL OIL TIlAT IS NON-TOXIC HOMVER. If INHAlED INTO THE LUNGS. IT CAN CAUSE LUNG DAMAGE THA T CAN LEAD TO CHEMICAL PNEUMONlA_ 

T
.

5142 IS CONSIDERED A NON-roXIC MATERlAL IT MAY BE A SUGHT EYE IRRITANT. 



SfABLE 
SfRONG OXIDANTS: CONCENTRATED OXYGEN & CHWRINE 

: NON-POLYMERIZING 
SMOKE, C02, COMPOUNDS OF SULFUR, NITROGEN & PHOS. 

SEITION 7 • SPf[W PRonmON PRO£EDDRES 

EMERGENCY FIRST AID PROCEDURES:
 
INHALAnON: - IMPROBABLE IN NORMAL USE. [f OVERCOME BY VAPORS OR OIL MIST REMOVE TO FRESH AIR.
 

INGESTION: - MAYBE IRRITATING TO THE GASTROINTESTINAL mAcr. SEEK MEDICA LHELP TO REMOVE RATHER 
____ -- THA.~ VOMITING, TO AVOID lHE POSSIBIUlY OF LUNG Ef'..'TRY, "''HICH COULD BE HARMFUL 

SKIN : - WWE AWAY EXCESS THEN WASH WJ1l-I50AP ANDWATER.50AKEDCLOTHING SHOULD BE LAUNDERED 
- - - BEFORE RE-USE. 
EYES : - FLUSH WITH WATER UNTIL REMOVED. 

STABDJ1l 
IWtOKPATIBDJ1l 
POLYmlZAnlN 
THERMAL DEtOKPOSmeN 

VENTILAnON PROCEDURE : IF MISf CREATES, DO NOT EXCEED ESfABLISHED TLV 
GLOVES PROTECTION : OIL IMPERVIOUS, IF NEEDED 
EYE PROTECTION : SAFETY GLASSES WITH EYE SHIELDS, IF NEEDED 
OTHER PROTECTION : NONE 

SEmON 8 • SPRl AND LEU PROUDllRES 

CONTAIN AND RECOVER: FOR LARGE SPILLS, VACUUM OR SHOVEL FREE FLUID INTO CONTAINERS 
AND APPLY OIL ABSORBING MATERIALS TO EFFECT COMPLETE CLEAN-UP. 

WASTE DISPOSAL METHOD: INCINERATE IN AN APPROVED SYSTEM OR REMOVE TO A SUPERVISED 
LANDFILL 

'-" 3TORE IN CLOSED CONTAINERS: DO NOT SfORE WITH SfRONG OXIDANTS SUCH AS CONCENfRATED 
OXYGEN AND CHLORINE. 

OTHER PRECAUTIONS:	 "EMPTY" CONTAINERS RETAIN RESIDUE. DO NOT CUT, WELD OR EXPOSE TO 
SPARK OR FLAMES AS THEY MAY EXPLODE. 

. .	 . 

SErTlON 10 • REGUlATORI' INFORMATION 
SARA 311/312; 40 CFR 302: - NONE 

SARA 313; 40 CFR 355 (EXTREMELY HAZARDOUS SUBSTANCES): - NO COMPONENT LISTED 

SARA 313; 40 CFR 372 (SPECIFIC CHEMICAL TOXIC LISTINGS) : - NONE. 

U.S. TSCA INVENTORY: ALL COMPONENTS OF THIS MATERIAL ON THE TSCA INVENTORY. 

DATE LASf PREPARED: 08/24/96 
PREPARED BY THE DEPARTMENT OF REGULATORY AFFAIRS 

• FORMAT REVISED 10/15/98 



motors, gas engines, knives and 
cutter blades which are sold with 
Power Team products are not cov
ered by this warranty. All electric 
motors and gas engines are sepa
rately warranted by their manufac
turer under the conditions stated in 
their separate warranty. 

Service Availability Distributor Network ucts and regards the industrial 
distributor as an important mem

Power team considers the indus ber of Power Team. Our trained 
trial distributor as the vital link in force of factory representatives 
factory-to-customer communi is at the disposal of distributor 
cations and product availability. and customer alike. 
As a marketing-oriented manu
facturer, Power Team is con
stantly seeking out industry's 
needs for work-saving new prod

::;. -. ; 

_A_re.....::.y_o_u_a_c_r_e_at_iv_e_·-_cu_s_t_o_m;..e.;;.r~?~--;..-......;.---~~;t.;;.·.'-~__·~.~ ~.....;;"'. 
. .' .'. 

Ifyou've come up with acr'eati\,enewappficati9iio(po:W~Fteam·~·.·.. 
hydraulics to solve a lmiqueJJroblem~ we:d Iik~tohe~f. agouiit! In fact, 
you could eyen win a$lOOcash award:for your e~trj!,'Ju~t!?eJida .•... 
snapshot ofthe application and a L1r1er~rM~.up q~s~ripi~gjh~problem. 
and your solution using Power Team hydraulics. Each 'erltry-will be 
ackiiowledged and Power Team 

.' ,
willbe,thesole authority in deterrriin

ing prize winners.' ". - . 

.. .. 

Ask for the Power Team Se~dyo~r entry to: . '.. ,. ". 
Idea Book No. PTIB95 PowerTc;a J:Jl . 

See creative ideas for uses A-divisjorlof 5PXCorp; 
2] 2] W~staj-jdgeSt. 

.p.0. Box 993 "',' < 
of Power Team hydraulics. 

Owatonna~MN 55660".0993 {lSA 
Attn: AdvertisingManag~i-.' . 

J"'.~~l ~~~ 
.- ;l1ll.""" - ~ - .. .,.~::!! 

.---=--~ 

MARATHON L1FETIMETN
 

WARRANTY
 
EFFECTIVE 4·)-84
 

All Power Team products and parts 
with the exception noted below, are 
warranted against defects in materi
als and workmanship for the life of 
the product or part. (The life of the 
product or part is defined as that 
point in time when it no longer func
tions due to normal wear.) This war· 
ranty does not cover any product or 
part that has been worn out, 
abused, heated, ground or otherwise 
altered, used for a purpose other 
than that for which it was intended, 
or used in a manner inconsistent 
with any instructions regarding its 
use. Chains, batteries, electric 

r-------------- -. 

POWER. TEAM~ 

Power Team's electronic products are 
warranted against defects in material 
and workmanship for one year. 

To qualify for warranty considera
tion, retum the Power Team prod
uct, freight prepaid, to a Power 
Team authorized repair center or to 
the Power Team factory. If any 
product or part manufactured by 
Power Team is found to be defective 
~y Power Team, in its sole judge
ment, Power Team will, at its 
option, either repair or replace such 
defective product or part and retum 
it via best ground transportation, 
freight prepaid. THIS REMEDY 
SHALL BE THE EXCLUSIVE REME
DY AVAILABLE FOR ANY 
DEFECTS IJ'i THE PRODUCTS OR 
PARTS MANUFACTURED AND 

SOLD BY POWER TEAM OR FOR 
DAMAGES RESULTlNG FROM ANY 
OTHER CAUSE WHATSOEVER, 
INCLUDING WITHOUT LIMITA
TION, POWER TEAM'S NEGLi
GENCE. POWER TEAM SHAU 
NOT, IN ANY EVENT. BE UABLE 
TO ANY BUYER FOR CONSE
QUENTIAL OR INCIDENTAL DAM· 
AGES OF ANY KIND, WHETHER 
FOR DEFECTIVE OR NON
CONFORMING GOODS, NEGLi
GENCE, ON THE BASIS OF 
STRICT liABILITY, OR FOR ANY 
OTHER REASON. 

Power Team's warranty is expressly 
limited to persons who purchase 
Power Team's products or parts for 
the resale or use in the ordinary 
course of the buyer's business. 

THIS WARRANTY IS EXCLUSIVE, 
AND POWER TEAM MAKES NO 
OTHER WARRANTY OF ANY KIND 
WHATSOEVER, EXPRESSED OR 
IMPLIED, WITH RESPECT TO THE 
PRODUCTS MANUFACTURED 
AND SOLD BY IT, WHETHER AS 

_TO MERCHANTABILITY, FITNESS 

FOR A PARTICULAR PURPOSE, OR 
ANY OTHER MATTER. No agent, 
employee or representative of 
Power Team has any authority to 
bind Power Team to any affinnation, 
representation, or WlIrranty con
ceming Power Team products or 
parts, except as slated herein. 

The purpose of this exclusive reme
dy shall be to provide the buyer with 
repair or replacement of products or 
parts manufactured by Power Team 
found to be defective in materials or 
workmanship or negligently manu
factured. This exclusive remedy 
shall not be deemed to have failed 
of its essential purpose so long as 
Power Team is willing and able to 
replace said defective products or 
parts in the prescribed manner. 

Warranty effective 4-)-84
 
Copies of this warranty are available
 

from the factory
 
upon requesl
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EFFECfIVE 111/01. 

WARRANTY ON THE VoVand VoSmart (V-SMART) VALVE (S) IS 1 YEAR FROM THE 
DATE OF RECEIPT OR INSTALLATION (RECEIPT + 6 MONTHS MAXIMUM) OF THE 
UNIT(S) AND COVERS MATERIALS AND WORKMANSHIP. 

This warranty comprises the sole and entire warranty. Seal damage from dirt and debris along with 
damage due to improper handling are specificalJy not covered under this warranty. 

• 
To qualify for warranty consideration, return the Valve to one of OUT designated manufacturing 
facilities, freight prepaid, in an original shipping container. lfthe valve or part thereof: is found to 
be defective by VoV, in OUT sole judgement. VoV will repair or replace such defective item, part or 
valve and return it via best means of transportation., freight prepaid. VoV shallnotbe liable for any 
labor required to repair, remove or replace any product covered by this warranty. This warranty is 
void with respect to any such product which is altered or tampered with by anyone without prior 
consent ofVoV Enterprises, Inc. VoV Industries, Inc. shall not be liable under any circumstances for 
damages caused by accident. misuse or abuse of the product or for failure to folJow installation., 
maintenance or operating instructions. IN NO EVENT SHALL VoV NTERPRISES, INC. BE 
LIABLE FOR CONSEQUENTIAL, INCIDENTAL, INDIRECT, PERSONAL INJURY, 
PROPERTY OR PUNITIVE DAMAGES. To make a claim under this warranty, the buyer must 
notify the factory in writing within ten (10) days of discovery ofany claimed defects of workmanship, 
and ifauthorized by the factory, shall return the product in the same condition as when received by 
the buyer, transportation prepaid, to the factory or to such other location as directed by the factory. If 
said returned product is found by the factory to be defective in workmanship or materials, it shalJ be 
repaired or replaced without charge, pursuant to the terms of this warranty. This warranty excludes 
component parts or appurtenances not manufactured by VoV Enterprises, Inc. 

No agent. employee or representative ofVoV has any authority to bind VoV to any affirmation, 
representation or warranty concerning VoV products or parts except as stated herein. 

This agreement shalI be governed in all respects by the law in the state of incorporation (Nevada). 

WARRANTIES AND PRODUCT LIABD..lTIES ON THE HYDRAULIC COMPONENTS 
AND POWER UNITS ARE PROVIDED THROUGH THEIR RESPECfIVE 
MANUFACTURERS• 

•T MANuFACTURERS'OFNEAR LINEAR FLOWCONTROL DEVICES ,I . . . . . . . . . . . . . . . . . .
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VoV Valve Installation Procedure WI Manual Power Unit	 Revised 2120/01 

To begin with we recommend that you verify that the following items are on or near the jobsite: 

I.	 Control valve(s). Figure # I. See Shop Drawings for details ofspecific size valve. 
2.	 Installation Drawing. Figure #2 
3.	 Power Unit. Figure #3 & #4 
4.	 A pair of hose assemblies (one hose should be 6" longer, identify this hose with a blue 

tie wrap on each end) with metal plugs installed in the SS fittings. The length to run 
from the valve to the Power Unit or wellhead. Figure #5 

5.	 2-Strain Relief Cord Grips for each hose through the well plate. Hubble # SHC-1035:..CR 
or Grainger #5D886. Figure #5. ,...,.- 6. Mineral Oil SAE 10. McMaster-Carr #1499K11 (Gallon container) or 1400KI5 (5 
gallon container) 

7.	 SS Straps with rubber pads for clamping the hoses to the column pipe @ 20' O.c. Figure 
#5 or equal. 

8.	 Recommended Centralizer, at each coupling. By RACI. From PWM, 1-800-517-0395. 
Figure #7. 

9.	 Installation sheave (pulley 2' in Diameter and 2" wide) for hose support during 
installation and to eliminate the possibility ofkinking the hose. 

10.	 Shop drawings. 
11.	 Field crew that has reviewed shop drawings and installation recommendations in 

installing the various valves and components. (Factory supervision of installation is 
available during installation). 

The hoses should be laid in a figure 8 pattern or ifon a spool, have both ends free so that the 
hoses may be flushed and filled with hydraulic fluid (Mineral Oil). 

A.	 Fill Power Unit with Mineral Oil: Figure #4. 
B.	 Install the Power Unit Components. Torque Quick Coupler 2-3 turns past finger tight. 

Figure #5. Before attaching the hoses to this assembly, verify that the cap(s) are tight 



• 
(11 # feet of torque), fill the power unit with mineral oil, pump the power unit and 
verify that the pressure reliefvalve is correctly set at 4000 PSI. 

C.	 Place the V-Smart Valve on its side with wooden blocks with stops on each side of 
the valve and under each end coupling of the valve (this will hold the valve in 
position). 

D.	 Remove one of the caps on the male nc fittings and attach one end of the hose to the 
"B" port. Torque nc fitting to 11-12 FT./LB. 

E.	 Attach a blue tie wrap for color-coding to the male end of the Quick Coupler, the 
female end of the Quick Coupler and both ends of the hose. 

F.	 Remove the plug on the other end of the hose and verify the correct identification 
with the tie wrap. You may need to remove plugs on this end. 

G.	 Pump Power Unit and flush and fill the hose with Mineral Oil, allow at least a quart 
ofoil to waste to flush the fluid used for factory testing. 

K.	 Attach the other end of the hose to the lower fitting of the valve (blue tie wrap). 
L.	 Repeat I through L for the other hose to port "A" with no tie wraps. 
M.	 Loosen the one of fittings at the valve and Pump Power Unit to bleed the air from this 

connection. Repeat this operation with the other fitting. 
N.	 If the valve operates smoothly go to item "0". 
O.	 Position the valve vertically with the hoses above the valve cycle the valve from full 

open to full closed. At the end of the cycle allow the valve to set for 15 minutes. This 
allows the air bubbles to rise above the valve. Leave the valve in the full open 
position to protect the seal surface of the shaft. 

• 
P. Cycle the valve from full open to full closed. Leave the valve in the full open position 

to protect the seal surface on the fixed section. 
Q. Disconnect the Power Unit from the hoses and replace the caps and plugs for now. 
R.	 The valve is ready to install. 
S.	 Connect the valve to the pipe above the check valve using food grade anti-seize 

compound for stainless steel (SAF-T-ESE) McMaster-Carr #1494KI4 or equal. 
T.	 Attach the first section ofpipe above the valve. Use anti-seize compound. 
U.	 Repeat for each joint ofpipe and attach the hose to the pipe with SS straps and 118" 

rubber pads just above each coupling. Figure # 5 or # 6. 
V. Attach the wellhead assembly. 
W. Feed the hoses through the well plate and install the strain relief. 
X. Complete the piping. 
Y. Connect the hoses to the Power Unit or Wellhead Components. 
z.	 When using the wellhead components, bleed the hoses as before then attach the hoses 

to the wellhead components and use the bleed adapters, as you would bleed a brake 
cylinder. 

The Valve installation is complete; the valve may be operated manually to fully close the 
valve. Pump the hand pump and close the valve the pressure gage will read 1000-3000 PSI 
during closing and recharging. When the valve is closed the pressure gage will read --4000 
PSI (pressure relief). This completes the installation. 
Congratulations Yon Have Done A Great Job. 
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ORIFICil PLATE 

3D VIEW OF THE VARIABLE ORIFICE VALVE 
A BYDRAUUC AC'nlATED. UMIWI PLOW CONTROL DBVICIl 

VALVE IN CLOSED PosmON ---,h-----rJl 

BYDRAV1JC UNES"::::"""H-II' 

VALVE IN OPEN POSmOH 

STlWGBTENJNG Y.&HIl (m.) 

HYDRAUUC FLUID I 

HYDRAUUC ACTUATOR 
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FIGURE #1
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VoV INSTALLATION GUIDE 

RECO....ENDED FLOI CONTROL 
PROTOCOL IS TO USE TIlE 
DYNAilIC WATER lEYIL TO 
"ODULATE 11IE FLOI RATE OF 
THE VoV. A HIGH lATER LEVELJ. MIN. VENr 191 
1111 1IAXI..IZE 11IE FLO' OVER A 
SHORT PERIOD OF TOlE. A LOWER 
LEVEL SEmNG IW. VAXUOD: 
THE vown OVER A RECHARGE 
SEASON. 

IIADRlJI WATD JDIL • PIE1' 15-30 JIg lATER PRESSURE 
ALLOID (SOIII ACINCIIS) SHOUW BE IWNTAINED AT m 

lEU. HEAD TO EIJIONA1'E WATER 
HA....ER AND KElP THE 
AIR-VACUUM VALVE CLOSED. 
TO ..AlNTAIN ACCURATE n.o, 
READINGS AND TOTAUZA'I1ONS A 
FISHER PORTER DIGITAL 
IlAG..mR IS RECO....ENDED. 

DYIWOC .Am LIVIL 
-- (1IADIIUIf VOUJD) 

• ,-- $fA1IC .ATD UftL 

IIIalMIRIlDIlD LOCA1IOIl or ••• YALft 

__--1....[ TAIL PIP! AS BCIUIID 10 II1DD IIlTO 1IIJL SCIIIDI 

RU. SCIIIDI 

FIGlTRE#2 



• z~
 
.~ -----~~,.-_w.&~ « ..

"" ~ . . '~157D/P159D 
TWO-Speed 

~~~.~ ~ 
..- P59F 

~.. 
Two-Speed 

POWE~ TEAM. 

~
 
-~··.~~iiZ 

...... P23 
Single-Speed 

3,000 psi 

O.S_P._ 
rlo.3.822,966 

P55 
Single-Speed 

• Hydraulic Hand Pumps 
.;;l..;;O.:..OOO;;..;..~p.;;.Si;..c.;.;i1;;.:;p..;;i1;..c_it;::'Y';....~~Pl9 Two-Speed Pump 

Single or two-speed For use with single·octing cylin
versions available for 
use with single or double 
acting cylinders. 

Up to 2 ~ gallon 
reservoir capacity. 

All develop up to J0.000 psi 
(excepl P23) and can operate 
horizontally or vertically with the 
pump in the down posilion 
(""cept 460 series). All pumps 
have an internal safety ...lief 
valve. Hydraulic accessories 
shown on pages 60 thru 70. 

P12 Single-Speed Pump 

For use wiIh single-acting cylin
ders. Features a Iinger'tip control 
valve for instant release or pump· 
ing action. Non-vented reselVOlr. 
max. handle eHart is 80 Ibs. 

•
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P157/P159 
Two-Speed $i • 

ders. AD mellli construction, 
max. handle effort is 90 Ibs_ 

P23 Single-Speed Pump 

For use with single·acting cyIin
ders. Compact pump similar 10 
P55 with a ~ief valve oetting of 
3000 psi non-vented reservoir. 
max. handle effort is 70 Ibs. 
P55 Single-Speed Pump 

For use with single-acting cylin· 
ders. Featu.... a finger-tip control 
val~ for instant release or pump
ing action. All metal construe· 

lion. carrying ....ndle and large oil 
fiji port. Non- vented reservoir. 
max. handle effort is J40 lbo. 

P59 Two-Speed Pump 

For use with single-acting cyIin. 
ders_ features a finger-tip control 
valve for inslllnt rdeosc or pump-

FIGURE #3
 

ing action.....11 metal conSlruc
tion. carrying handle and large oil 
fill port. Non-vented reservoir . 
max. handle effort is J40 lbo. 

P59F 2-Speed Foot Pump 

Fa use ..ilh single-acting cy.... 
ders. features foot or hand openJled 
press'lD-release valve. Aluminum 
body and lever. steel reservoir. car· 
rying handle and large oil fill port. 
Non·venled reservoir. maximum 
lever effort is 120 Ibs. 

P157 & PJ59 
Two·Speed Pumps 

For use with single·acting cylin
ders. All metal construction. car
rying handle and large oitlill port. 
Non·vented reservoIr. max. han· 
die effort is 130 Ibs. ----<__ 
P1570 & P1590 
Two-Speed Pumps 

For use with double-acting "lotin· 
ders. Sam~ features lIS Pl57 & 
PI59 exCCJltPI57D & Pl59D 
have 4-,.'a)/ tandem center valves. 

P300 Two-Speed Pump 

For U!Ie with single-acting cylin· 
de\'s. Same as P J59 except it has 
a large llol! gal. reservoir wilh 
sight gauge. 

P300D Two-Speed Pump 

For U!Ie wllh ~1e-ae:tJngcylin
ders. Same as PI 590 except it 
has a large I ~ gal. reservoir wilh 
sight gauge. 

P460 Series 
Two-Speed Pumps 

P460 lor use wiIh single-lICting 
cyl. AU metal construetion_ carry· 
ing hllJ\dle encIlarge 2;6 gal. reser· 
WIir. Max. Iumdle effort IS 90 Ibs. 

P46OD. same as P460 except for 
use with double-acting cylinders. 
Uses 4.way Yaly~ No. 9500. 
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Valves for Double-Acting Cylinders, Manually Operated 

9506 4-way, 3-position 
(tandem center) with 
"posi-check" 

This pump'mounted, manually 
operated valve is designed for use 
with double-acting cylinders, II is 
a detented 4-way, J-positiOn tan
dem =,ter valve with -advance." 
"hold" and "return" positions. A 
subplate is prov;ded lor pump 
mounting Of it can be remote 
mounted with the 9510 subplate. 
A pressure switch and/or gauge 
may be added Port size is :j(;' 
NFTF. Maximwn operating pres· 
sure is 10,000 psi and max. now 
rale is 5 gpm. 

-

DlUJlo 4-...~PI5!lOActing Cy!. 
5ingIe. 2·..,.I}P300 1$!. mpw:AcllnQ Cyl. 

2ncl IO.QOOJ:.I.lDouble- PJOOO .,w.~'JAcllngCy! 

i
i - 2·_y i~yL 

~',AcIlng Cy!. -

9500 4-way, 3-position 
(tandem center) -

I 

152 
cu ., 

Hie 
160 

I~ 

cu II': 

7 3~ 

.294 
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CPo: ., 

.."r<!"TF I 
137
 

cu r.:
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I-- 

54.~I A6C1 I-- 
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JloJl EllttrprlltJ.ll1c HYDRAULIC COMPONENTS AT THE VoV VALVE2061 SDflU LANH
 

ANAHIF.M,CA '2102·11l1l
 MANUAL POWER UNIT.0' (11.16~l.mUAX(7I.) 611·91M) t.. Elllld: paQ@vol'I'Ilve,COIll 

"'- .8ZI"' HOI!. 2 PI. (3/. NPr) 
1 

~'--- ULVI 1'0 PO'ER UNIT HOSES 
I 224S-GI08-H-4C-XXU" (INCHES) 
Il---- HIC-95. 1/4"-3'/" SWIVEL FIliAl! PURl nTnNC, 4 PL 

~ 

HCTI-SS 2 PL nTnNGS 11TH VALVE 

HOSE CONNECTION AT THE VoV VALVE 

(.
 
POWER UNIT30~-3 COUPIJR If 3010-3 N1PPIJ. ZPL 

1/4"-JIC-S'/" IIAIJ P1ARE-3/S" liP, 2PL 
3/8" ....0 'III. 2PL 

3/S X1/4 PTR. ZPL 

,12&·X z" X 3" RUBBER PAil 
.5· SS STRAP 

TUBE 1I0UNTING ON DROP
 
PIPE. RECOIIIIIlNDED • 20' O.C.
 

~ 
,....----------------,1';;1 ~ 

BILL OF MATERIAL FOR I POWER UNIT 0 
I. 2 EA. 3060-3 COUPIlR If 3050-3 NIPPlI (PARKER) ~ 

2.2 lA, H m-ss, 1/4"·IIC-3,/". lUll PURI-3/S" IIPT .. 
3. 2 EA. 3/S 11110 SS TiE ~ 
4. 2 EA. 3/S-" SS NIPI'LE 0 
&.2 IA. S/&-1/4 m SS REDUCER 
I. 2 IA. 1/4" "", 1000 PSI SS CASE, UqUlII nUJD GAUGE 2 
7. AS _ SS STIW' If IUEIIl PAD (BY 0MItS1 trj
8. 2 IA. U4&-OI0I-H-4C-D!X" (INCHESI HosEs 
I, 4 IA. 10856-4-4C, 1/4"·rr S1IYIL PlMAI.IIIC nmNCS 2 

10. 2-1A. 'SRC·I035-CR I!WIlS SI1IA," BUrr ~ 
L- -'IQI 00 

1\.ltIl\m. I~I 

~
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NOTt:: posmVl S\.OPI TO 
POIIR UNIT 

STRAIN REUI' CORII 
CONNECTOR - 2 RIQ. 
HUBBEU OR SWIIS 
,SHe-IOSHR OR EQUAL 

'ELL PLAtt 
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FIGURE #6 



3D VIEW OF THE VARIABLE ORIFICE VALVE 
A HYDRAUUC ACTUATED. UMIAB 1LOW CONTROL DmCB 

VALVE IN CLOSED POSITION 

ORIFICE PUTE 

VALVE IN OPEN POsmON 

snwGIlTINING VAMB (m) 

HYDRAUUC fLUID 1 

HYDRAUUC UNES 

HYDRAUUC ACTUATOR 

.,• 
\
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I t 
I t 
I I
I , 
, I 
I , 
\ I 

~, 1'1 _--------------------- ,II, 
I" ,I,."." " II ........ -41 I r- , I I "I
 .... t 1".1 ",- ,I \.:-.-- I
I I t I I , 
\ ,I I I I
\ ,I I. / 
, II II'YoY Ente-rprises, Inc. , t I II ,"
 

20413 S. DEIU lANE '.... ,I II ....._'
 
,j}l'AJIED(. a 112802 ,U ~_-

(714) 838-1'7'74 



FLOW LINES VARIABLE, ORIFICE VALVE 

L -- J 

A ....... ~ ...... n.w CICIRDCII. ... 
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I 
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I I I I 
I I \. J
J--------)-------rlor

ORIFICE PLATE 

VALVE IN OPEN POSITION 

foY Enterprises. Inc. 
2OlS3 s. DEIU LAIQl 

ANABDII. CA 82802 
~ ('714) a8-1'174 

HYDRAUlJC IJNES 
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RECOMMENDED FLOI CONTROL 
PROTOCOL IS TO USE THE 
DYNAMIC WATER LEVEL TO 
MODUlATE THE FlOW RATE OF 
THE VoSNART. A HIGH WATER 
LEVEL WilL MAXIMIZE THE FLOW 
OVER A SHORT PERIOD OF TINE. 
A WIER LEVEL SElTING WILL 
MAXIMIZE THE VOLUME OVER A 
RECHARGE SEASON. 
15-30 PSI WATER PRESSURE 
SHOULD BE MAINTAINED AT THE 
WEll. HEAD TO ELIMINATE WATER 
HAMMER AND KEEP THE 
AIR-VACUUM VALVE CLOSED. 
TO MAINTAIN ACCURATE FLOW 
READINGS AND TOTAUZATIONS. A 
FISHER PORTER DIGITAL 
MAGMETER IS RECOMMENDED. 

IELL SCREEN 

IlYNAIlIC lATER lEVEL 
(IlAXIIIUII FLO') 

RECOMMENDED LOCAnON OF VoV 

RECOMMENIlED CENTRAUZER ZO' O.C. ABOVE PIPE COUPUNC 

MAXlIlUM lATER LEVEL 
AUOIEIl (SOME AGENCIES] 

( 

2 HOSES TO POWER UNIT 

f IIAG-II£TER 

I 
[:]a 

DYNAMIC lATER LEVEL 
/ (MAXIMUIl YOWIIE) 

~ STATIC lATER LEVEL 

/ SS 0.030·X 1 2- STRAP • 20' O.C. RECOMMENDED 

VaV INSTALLATION GUIDE 

S11WN RnJU LOOP 
..::;:;:;;::;::;::;::::;::;:;:::r-I:.t:::E~~~ SS-.Q30· X 1/2· STRAP 

t;;ll1=U~ ZO' D.C. (BY OTHEIlS) 

AJR/VACUUM VALVE-_ 

DIm:R£NTW. DmRllINED 
BY RECHARGE STRATECY 

AND PERlfEABlUTY OF 
THE AQUIfER 

I 

5-1li FEET IIINIIIUIi 
BELOI STAnc lATER LEVEL 

I 

I- MIN. VENT PIPE 
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~-
, FUNCTION OF COMPONENTS( 

1. THE SOLENOID VALVE IS A 
v" VEnterprises. llle 4-WAY, 3 POSmON VALVE THAT 

2063 SDl:l.LA LANE ALLOWS THE OPERATOR TO STOP
 
ANAIlIEM, r.A 9m2-110ll THE CYUNDER ANYWHERE IN
 

(114) 638-\174, fAX(1lo4) 638-9363 SOLENOID OPERATED, MODULAR, THE CLOSING OR OPENING
F.mQiI: fN1Il~-owoI\Ot.ccm 4.--WAY 3 POSITION, PUMP STROKE AND LOCK IN 

MOUNTED, TANDEM CENTER, lflTH THAT POSITION, THEREBY SETTING 
A REIJEF VALVE & LOCKING OPTION THE DESIRED FLOW RATE OF THE 

--' 
~ 

T 
IP

I 

J 

\ VoSMART VALVE. 
2. mE HYDRAUUC PUMP IS A llC5V 
80 HZ UNIT mAT PROVIDES THE 
POWER AND HYDRAU(JC FLUID TO 

. OPERATE THE SYSTEM. 
J>o 3. THE HYDRAWC POWER UNIT 

SHOULD BE POWERED DOWN BETWEEN 
CHANGING SEn1NGS OF THE VALVE 
OF OVER 30 llINUTES. 

1/4" I.D. HOSES TO VALVE 

115V 60HZ POWERED 
'Y' 

PUMP WITH 2 1/2 GALLON
m<:1 1> RESERVOIR. 
HYDRAUIJC
 
FLUID FLOW
 ~ SPEED CONTROL 2 PL
 

PRESSURE S'flTCH
 
GAUGE It ADAPTER 2 PI..'
 
QUICK DISCONNEct 2 PI.. "
 

HYDRAULIC SCHEMATIC, 
SCADA CONTROL 

z:\.lCADwtn\Vol\BYDRAUUC seuma'l'1C 111-19-01 



"\( VoVEllterpnses.lnc HYDRAUL.· ~ 

~ 
2063 Soau LANE ~ 

ANAHII!M,CA92802·3IOB POWER UNIT AT THE WELL HEAD'0. (114)638-lT14,FAX(714) 638-9363 
.. Emtil: p111@'.'0111Ivc.com _ 

POWER UNIT 

l/e"X 2" X 3" RUBBER PAD 

.5" X 0.030" S8 STRAP 

L 3/H' NIPPLE, • PL 

3/8"!,1/4" n'OueLE TEE, 2PL 

30liO-3 COUPLER & 3010-3 NIPPLE. 2PL - _ 

rlSf-

SPEED CONTROL VALYE 2 PL 
, F 800 S4rv (PARKER) 

1/.·-IIC-37" MALE FLARE-S/S· alP, 2PL 

1/4- PIPE PWG OR 
STRAI~ REUEr CORD PRESSURE 81I1tH. SPDT. NEKA-4 ---I I 
CONNECTOR - 2 REQ. I i 

HUBBELL OR KEUEIIS 
'SHC-1035-CR OR EQUAL 

.'J 1f:LL PlATE 

NOTE: POsmVE SLOPE TO 
POIER UNIT TO BLEED AIR 

AT START-UP 

1 
~~ VALVE TO POIER urm HOSES (BY OTHERS) 
I 22.S-OS08-4-4-4C-XXXX· (IKCHES) 
Il----- 4-IIC-ss, 1/4·-37" SlIVEL FEMALE FLARE mTING. 4 PL (BY OTHERS) 

\ 

HOSE CONNECTION AT THE VoV VALVE 

TUBE MOUNTING ON DROP 
PIPE, RECOMMENDED @ 20' O.C. 

BILL OF MATERIAL FOR 1 porER UNIT 
I. 2 EA. 3050-3 COUPLER i 3050-3 NIPPLE (PARkER) 
2. 2 IA. 4-e m-ss. 1/4"-JIC-37", MALI FLARE-3/a· JlPT 
3. 2 IA. 3/a"II/4" DOl/BLE TEE-SS 
4. 4 EA. 3/a-" SS NIPPLE 
5. I EA. 4-8P-SS 1/4· PIPE PWC-SS 
8. I EA. PRESSURE SIITCH. SSt SPOT. NEMA-4 
7. 2 EA. 1/4" NPT, 5000 PSI SS CASE. UQUIO nUlO GAUGE 
a. 2 EA. SPEED CONTROL VALVE PARKER I F-800-SCTV 
9. AS REQ. SS STRAP " RUBBER PAD (BY OTHERS) 

10. 2 EA. 2245-0606-C-4-4C-XXXX" (INCHES) HOSES (BY OTHERS) 
II. 4 EA. 10655-4-4C. 1/4·-37" SWIVEL FEMAlE lie F1nlffCS 

(BY OTHERS) 
12. 2-EA. , SHC-I03l\-CR kElUMS STRAIN REUBY (BY O11IERS) 

a\.ICAI\m. CQlP-1'OItI '"' ,.,  11/11/11 ._-_....•._ '-- -_ .•._-._.__ ._,---~-------......•.- ..•...__..------



~9SNYQS&WSMM2S&WS&Y( .!WS&WWW9il2i'ii~
 
Vo',' En1:'7s~ft,.. J~c ELECTRICAL SCHEMATIC-3A SCAOA CONTROLt 

MWlIlli. t:A tIJot.J'tt'~'0t1 (1'4) ~-"U. 'Al(P'.' ""-1363 PUMP WITH ELECTRIC HYDRAULIC VALVE
• ~11 "..~,"•. 

WHo:'Bl	 2..NEUTRAl. L1 

12-----r-,--	 M 
I HI tlSv.lll HZ 2 II· 12 

II$\' 

BK.. BR
GROUND. U;;gGIl..;;
 
0NI'lI. r::4'
 
fU
 
8.2&\
 , .,

fl" 

I I I 

_ ......... H3 H2 1M
,:........
 '" ~....---;:J::....---~X2 

•--.oJ{t.~
 
P1
 

MOTORr--d=T:l,O
115V·5OHZT3 

•	 , 12
 
T5
 
T4 ~ 

~ , 
_, -. • 

mIQWH'lttrH THE 
, V1rl.VE(fOf) 

C\£lI'.tItISWf-3A It\Dl ....02 

NOTE: 
~01lJaI)~.nteM~ 
tm'Dl1IQU IlI'OMJ1BDllifIllt 
'IIlfItY'HI ~Wll'E 01101 
IlN)WJITI~, 

--~ 

~ 
'T 

fl\C~ 
_ L. PAM.1El. WNS FOR 

_ .. .  ~ (JlI.C CQN'l'fQ PlO'SCACA 0CJmU 
.. L", OF V~YE) WIlli PlO'SC'JlD" 
_ .-• ptClO POStOOfIl ~ 

(AUJOJlOSI1lON rlDC\lORI 

~ 
--f!L 

JlIClIII*".JOII MD. 
......1WftH --v 

• He.
--1J( 

SOlA 

SOlB 

a IU 

SOlEHOID VALVE 

10 

('~--""l 

: +-.1 I ., 

I -""-LL. 
... 1" .,. -
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POWEll TEAM. 

"Quiet" Pumps 

PE21 Series 
24 volt fl.'mote control 

A 8 

~
 ,. I 
s...·itd1 with 10' cord for 

easy operation 

• Electric/Hydraulic Pumps 
2-speed, high-pressure performance pumps designed 
especially for heavy-duly, extended-cycle operations. 

mCiI overload protection is alsoPE21 serie.s pumps 
provided to prevenl1lvemeating. 

Heavy-duty. portable, extra-quiet Each pump will stilrt and oper· 
aU metal power unit. ate under full load. even jf volt

age is reduced by 10%. RemoteElectrical cont.ols are in confor· 
controls with a 10' cord. "STOP'"mance with NEfI\A 12 standards. 
and ·STARr switeh.:s. and a 

The PE21 ~rie$ pumps are RUN/Off/ JOG switch (manual
designed for continuous duty. valve untts only) i1re just a few
they're equIpped with I hp sin· more Features. A 2~ gallon
gle·phase motoIs (J7.25 rpm) steel reservoir is standard. but 5 
whim are totally enclosed and and 10 gallon capacities lue 
fan·cooled. Other features also available. Each unit comes
Include moisture and dust resis· with a ·posi·check" valve for 
tant ,=onlrols. electriC motor drip positive load holding. and an 
cover with carry handles. and internilll relief valve to limit pres· 
lilting lug. All models have an sure to 10.000 pSI. Also includ· 
electrical "latch' feature to pre· ed is an external relid valve 
vent unintentional restarting of which is adjustable from 1000 to 
the unit following an interruption 10.000 psi. 

.3!Ml9513 4-way, 3·position
 
(tandem center) pilot
 
operated solenoid valve,
 
115 volt, 50 and 60 Hz
 

This 4·wa~'. )·posilion (tandem 
center) solenoid valVE fealures 
"posi-check" wtlich holds the load 
when shifting from the "advance
to "hold" position. This pump. 
mounted valvt' is designed for u~ 

with double·acting C)1inders. A 
gauge may be attac~ if needed. 
PQrt$ize is ~. NPTF. Maximum 
operating pres$Ur~ is 10.000 psi 
and maximum now rate is 5 gpm. 

NOTE: The 9513 is SUItable For
 
use with the PE) 7. PE21. PDO·.
 
PE46. PE55, PE84. PE90. PEl 20.
 
PE200. PE400. PQ60 and
 
PQ 120 series pump~.
 

No. 9513 - 4·way. 3'position 
(tandem center) solenOid valve. 
II:' volt. 50/60 Hz...In electrkdl ~ervice. Plus, ther· No. 9512 - Slime as 9513 except 
lor 24 volt. 50/60 Hz l>yslems 



PUWI:!.l TI:AM. 

. 

SPEClFICATJONS AND DIMENSIONS 

164 •• 

169·· 

2516 

~~~110p? 1,725 65 60 
l-+----+--+--+--+-+----t-+--t---+-+---+-+~+_~ 

!P(;l120 10.000 1 725 73nS· '.' 120
Series psi • 

,. It 

':~1:d 10,~ 1725 
1~~;: psI •	 -

• • Noise level reading (dBA) measured at a 3 foot distance, all sides. • .. For 2· dia. swivel casters, order (4) No. 10494. 
••	 Total weight with oil and 3-way solenoid valve. Subtract 10 Ibs. to t Shipping weight with manual valve, add 141bs. for pump with solenoid 

obtain weight of pump with manual valve. valve. 

c "Quiet" Pumps 
PERFORMANCE 

ORDERING INFORMATIONl 

See current price list for shipping weights. 

Advance 5.7 
Hold gal. 

Return 

Advance 5.7 
Hold gal. 

Return 

[\1<})(. Amp Draw @ Max. dBA @ 
10,000 psi 10,000 psi 

76 

70 

78 

. fSomecP~.rJ'eamin,mps. '. 
'are~~iabJe'~f spec~1 'con~ .... 

.• ft!u.~~.nft.lsf.e}f .•.in;this 
,~~b.'log;~ow~Tea~ca!1. 
~As$~m~te'j9()r(l~r"pumps . 
..,ltbKsPeOalSeaIs.,yollages•. 
valyes.;sellehaIVe$dtings, 

'. etc::~FOryoUrspecial require
.ments.p1ease consult your 
lOcal distributor orlhe Power 
Tearidaetory; 

(115V)-22 amps 
(230V)-11 amps 

(115V)-15 amps 
(230V)-7.5 amps 

(230VHO.5 amps 
(46OV)-5.3 l!lI1lP$ 

590 
cu. in. 

1250 
cu. in. 

1250 
cu. in. 

21/2 
gilL 

Advance 
Hold 

Retum 

3-Way 9599 t 

·bOiabie'··:· PE214 . 4-Way 9506' 
~ I;~~~' 4-Way 9512:PE214S 

.Stn~:·.~ PQ603 3·Way 9520' 
'l\ctlNJ': 

pQ603S 3·WlIY 9599tCylinders: 

i)ouble~ PQ604 4.Way 9506" 
Acting 

4-WllY 9512tCy\iI1ders' ·PQ604S 

Single' PQI203 3·Way 9520' 
:Ad~ 

3-Way 9599tCylinders PQ12035 

Double- . PQ1204 4-Way 9506· 
ACti ,.'
CYI~ PQ1204S 4-Way 9512t 

2hp 
230 Volt 
6OH: 1t 

s9!. phase 

3hp 
460 Voll 
60H: tt 
3-phllse 

• "\anual valve. Pump Is equipped willi RlJN/OffiJOO swItCh lor COI'IIIOI 01 moax.
 

t Sol~ valve. Pump is equipped with. ","""e control swlld'llllilh 10' cord.
 

tt ~..ired It r/ldOr)' lor this wobge. PE21 :series ••,nable: In 230V &DIU or 220V 

~Hz please $pedly ..IICII Ofdcring. EMmple; fill 6OH. wcler PE213'2JO. for 50Hz 

order PE2I3·5Q·220. 

PQ60 series available in 1J5V 6Ottz. III 220V 50Hz. pluM sp«ily "hea oRiering• 

Example: f1ll6OHl OIlier PG603-115. 1111 50Hz OIlIer PQ603.50·220. 

PQ120 series available In 230V 601U or 2201380V SOHIo pluM spedIy who oRiering. 

Example; for 6OH. order PQJ204S·230. for 50Hz onler PQJ204S-SO-220 CIt 

PQJ204S-50·380. 

PQ 120 ""rin 11$0 aYluble in 575V 60HL Consuilibe FaetOf}. 



STATIC lATER 1EYEL 

DYNAMIC lATER LEYEL 
(MAXI..U.. VOW"E) 

DYNA..IC lATER LEYEL 
(1lAXl..U.. FLOI) 

RF.cHARGF. WATf.R flOW 

SS 0.030"X 1 Z· STRAP • 20' O.C. RECO....ENDED 

..AXlMU.. lATER LEYEL 
AUDIED (SO"E AGENCIES) 

~- YELL SCREEN 

/ 

2 HOSES TO POIER UNIT 

~ "AG-"ETER 

RECO....ElCDED CENTRAUZD 20' O.C. ABOy[ PIPE COUPUNC 
-t----~ ..,,}_JL.J.......L.-+-

D1FfEREH11AL DmRJIlNED 
BY RECIIAIlCE STllATECY 
AND PEDEABIUTY Of 

THE AQUIfER 

1/4· ID HOSES 

5-15 FEET IIINI..U.. 
BELOJ STAne JATER LEVEL 

I 

AJR/yACUU" YAJ.YE -----.; 
•• ..nt VENT PIPE 

VoV INSTALLATION GUIDE 
WITH AIR LIFT PUMP FOR BACKFLUSHING WELL 

RECOMMENDED FLOW CONTROL 
PROTOCOL IS TO USE THE 
DYNAMIC lATER LEVEL TO 
MODUlATE THE FLOW RATE OF 
THE VoSMART. A HIGH' lATER 
LEVEL Will MAXIMIZE THE FLOW 
OVER A SHORT PERIOD OF TIME. 
A LOWER LEVEL SF.1iING WIU. 
MAXIMIZE THE VOLUME OVER A 
RECHARGE SEASON. 
15-30 PSI lATER PRESSURE 
SHOULD BE MAINTAINED AT THE 
WEU. HEAD TO EUMINATE lATER 
HAMMER AND KEEP THE 
AIR-VACUUM VALVE CLOSED. 
TO MAINTAIN ACCURATE FLOW 
READ,INGS AND TOTAUZATIONS. A 
FISHER PORTER DIGITAL 
MAGMETER IS RECOMMENDED. 

Ali UNE 
snwN IWJEF LOOP 

SEAL Bt.TIEEN HOS! Ii: lEU. PLATE:..::::;;;;:;:;~;;;;3--t!:t:t;r;~;;;SS-.030- X I/Z- STRAP 
- 20' D.C, (BY OTHERS) 

h>J-L"'-Ll~ 



Section 5-L
 

Diffusion Well Pressure Gauges
 
(PI-711, PI-712, PI-713, PI-721, PI-722,
 

PI-723, PI-731, PI-732, PI-733)
 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management 6. Construction 
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General Service Pressure Gauges 
For information about gauges, see page 490 . 

Type 304 Stainless Steel-Case Gauges- ±2% Mid
Scale Accuracy (Grade B) 
• General service bronze Bourdon pressure tube 
• Connection: 1/4" NPT male brass 
• Lens Material: Polycarbonate 
• Temperature Range: 

Ambient: -400 to + 1500 F 
Process: -400 to +1500 F 

Bottom Connection 

----_._._-
Pressure---_.._-
Range 

30 

p.60 
" 

p..100 

b-160 

• ~200 

P-300 

P-400 

_. 
iFigure Grad. Pressure !Figure Grad. 

---------- .._--_._.- ..._...._._-----_._.. 

:Intervals Mar1l:s Range ilntervals Mar1l:s 
I 

5 0.5 ~OO 1100 10 
10 1 P-1000 1200 10 
20 2 P-1500 

P-2000 
p..3000 

200 20 
20 2 400 20 
40 5 500 50 
50 5 (l-5000 l1000 100 

50 10 

iiil.n;M Please specify pressure range in psi 
from the table above. 

--- - -------------- -----~---_. --. g {) 
_.._-_._ ..._----_._.----_._-- ------_._-_..__._--_. 

- . 
-- Bottom Conn-.-7 -Center-BackCoOll-: 

Dial Face Each Each 

4003K11 $25.04 4003K71 $28.64 

4003K61 35.03 
~ 1{2" 

4003K81 37.9714" 

•
 



Conneclion S'yIes 

Gauges are available in ~\ 
one or more of the three ;, 
styles pictured here. ' 

CJI_-AfGUnling SIyI_ 

Flanged gauges are ~".Ja- ,., em ~' designed to be externally ~ ,'~" ,; ". 
mounted. Panel mount .,' " 
ing gauges are designed 
to fit into a cutout Front Back Panel . Flange Flange Mount 

Gearless Mini ASS-Case Gauges-:t5% Full-Scale Accuracy (Grade DJ 
• No gears or bearings to wear out • Connection: 'I.' NPT male brass or 
• Pressure tube transmits motion directly to pointer 'I.' BSPT (British Standard Pipe Taper) male brass 
• for use as indicators when minimal accuracy is required • Lens Material: Polycarbonate I!!!!a,',," • Miniature design is ideal for tight spaces • Temperature Range: 
• Case: Black ABS thermoplastic Ambient: -40' to +150' f 
• General service beryllium copper Bourdon pressure tube Process: -40' to +150' fe 

r CENTER BACK CONNECnON-, 
NPT BSPT 

Dial Pressure Rgure Graduation Co_don C_rion 
Face Range, psi Intervals, psi Marks, psi Each Each 
"1>2· 0· 60 10 5 38105K31 $8.82 38105K41 $9.82 
2.1>2· 0·100 20 5 ., 38105K32 8.82 38105K42 9.82 
201>2· 0-160 40 ., 10 ., .,. 38105K33.,., 8.82 38105K43.... 9.82 
"1>2· 0-200 40 10 38105K34.... 8.82 38105K44... 9.82 
2"112· ., 0-300 50 ,.. 25 38105K35 8.82 38105K45 9.82 

(;ene-a.ck 
Dial 
Face 

Pressure 
Range, psi 

Figure 
Intervals, psi 

Graduation 
Marks, psi 

Co_lion 
Each 

11k·...... ,0- 60 .•... " ,..... 10 ,.......... ,.,.", , , 5.......................... . 3793Kl1 $9.33 
1'12· 0·100..: 20..................... , ' 2 ., ., .,., 3793K12 ..,... 9.33 
1

'
k',.. .. .. ,0·160 20................. '" "" ,."., 5., 3793K13 9.33 

l'k· 
11h' .. , 

0-2oo.... 
0·300,.. 

20 
50 

,....... 
, 

, 5 
,.. 10.............. 

., 
. 

3793K14 
3793K15 

9.33 
9.33 

l'k· 0·400... ,., , 100 ,. , 20 3793K16 9.33 

Gearless ASS-Case Gauges-:t2% Mid-Scale Accuracy (Grade BJ 
• No gears or bearings to wear out • Lens Material: Polycarbonate 
• Pressure tube transmits motion directly to pointer • Temperature Range: 
• Case: Black ABS thermoplastic Ambient: -40' to +150· f 
• General service beryUium copper Bourdon pressure tube Process: -40' to +150' f 
• Connection: '/0' NPl male black ABS thermoplastic 

McMASTER-CARR 490 
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For infomulion -"out puges, ... p.ge 4'0. 

~ Please specify 
pressure tube pressure range in psi 

• Connection: • Temperature Range: h-om the table above. 
Ambient: -40· to +150· F ...f'l	 Bottom Cenr", BlIck'Ia· NPT male brass	 .• 

• lens Material: polycarbonate Process: -40· to +150· F lJ Co-.:tion Connecri_ 
Dial Pressure Figure Graduation Cen'", Back Conn. Dial Face Each Each 
Face Range. psi InL. psi Marks. psi Each 1'''·.." " " 38501<2* 516.95 3850K3 516.95 
1'/2· 0- 60........... 10........... 2 40565K31 55.27 2'/z·.." " 4053Kl 17.09 4053K8 17.09
1'''· 0- 100 20........... 2 40565K32 5.27 4· 4053K2 33.14 ..053K9 " 33.14
 
1'''· 0- 160 , 20........... 5 40565K33 5,27 • This dial size not offered for 0-10.000 psi pressure range.
 1'" 0- 200 20........... 5 40565K34.......... 5.27

1'''· 300 , 5	 5.270- 50 40565K35.........
 Glycerin-Filled Type 304 Stainless1'''· 0- 700 100 25 ,40565K36 8.97
 
1'''· 0-1200 200 20 40565K37 8.97 Steel-Case Gauges with BSPP Threads

1'''· 0-1500. 500 50 , ,40565K38 14.47 

~1.5% Full-Scale Accuracy (Not Graded)
1'/,· 0-2000 500 100 40565K39 14.47 
1'12· ,0-3000 1000 l00 40565K41 14.47 • Refdlable glycerin-filled gauges dampen 

needle vibration; allow for more accurate1'''· 0-4000 1000 l00 40565K42 14.47 
gauge readings 

• Dual scale reads in bar and psiLow Pressure Type 304 • General service phosphor-bronze 
Bourdon pressure tube Stainless Steel-Case Gauges

• Connection: '/•• BSPP (British Standard Pipe 
~1% Full-Scale Accuracy (Grade 1A) ParalleQ male brass 

• lens Material: Acrylic • Diaphragm accurately measures low pressure 
• General service phosphor-bronze diaphragm 

. .. .Aiallitiltt P..ess~:Ri!Jg~i';;: ,r -:.; .• Connection: 'I•• NPT male brass 
• lens Material: Glass r Pressure Ranpe.., r- Figure Inr. -, r Grad. ltIIarlts .. 

Bar psI Bar psi Bar psi'. ~!,.iIa~" p.i8.ss~"'~n~ 0- 1 " 0- 14 ", 0.2........... 2 0.05 " 0.5

Pressure Figure Grad. Pressure Figure Grad. O· 1.6 0- 20 ".... 0.5........... 5 0.05 0.5

Range Intervals Marks Range Intervals Marks 0- 2.5 0- 35......... 0.5 .."....... 5 0.1 1
 

psi (conI.) 0- 4" 0- 50......... 1.. 10 0.2 " 2
oz./in.z 
0- 10........... 1 0.1
 0- 6 " 0- 80......... 1............... 20 0.2 " 2
 

O· 15........... 1 0.1
 
O· 10... 1.., 0.1 

0- 10" " 0- 140......... 2"............. 20 0.5 5 
0- 30.... 5 0.2 

in. of HZo 
0- 16 O· 200 " 5............... 50 0.5 ." 5 

o· 60 5 .."., 0.5 
0- 10 1.. 0.1 

0- 25 0- 350 "", 5............... 50 " 1 " 10 
0-100 ,10 ", 1 

0- 15 1.. 0.1 
0- 40 0- 500 10,.... 100 2 " ".200- 30 5 """ " 0.2
 

0-160 20 2
 0- 60" " .. ,0- 600 ".. 10 " 200 " 2 200- 60 5 " 0.5 
0-100 ".0-1400 20 " 200 5 50 

0- 3........... 0.5 " 0.02 
0-100 10 1psi 0-160 0-2000 50 500 " 5 50 

0- 5 ' 0.5 " " 0.05 
0-160 20 2 

0-250" 0-3500 ". 50 " 500 , .."".",10 " 100 
0·400." 0-5000 " ", 100 ",.1000 ,,20 200

0-200 20 " 2 

• 
0·600 ,0-8000 ." ..".. 100 " 2000 " 20", " 200 

in oz.lin. 2• psi. or in, of H20 from table above. 

Dial Temp. Range. .....__ ~ Please specify pressure range 

~ Please speCIfy pressure range 0 
,,!:,!!...Dmu·on 

in bar from the table above. Face Scale Ambient. and Process Each n BoUom 
4·,... "..oz.lin.2 ", ..0· to 140· F ".. 4269K71 ,578.92 Dial Tef!IP. Range. 'TJ Connection 

Face Ambient and Process Each::::::.. ::::fnSi;;i'H;O::::g: ~~ ~:g: r:::::::':::::::~:~~~~ :::::::: ~::~~ 2'/2·".." "" 0· to 140· F..". .." .....3548Kll."... ", 521.93 

McMASTER-CARR	 495 

Type 304 Stainless Steel·Case Gauges
~2% Mid-Scale Accuracy (Grade B) , 
• General service bronze Bourdon pressure tube 
• Connection: 'I•• NPT male brass 
• lens Material: polycarbonate 
• Temperature	 Range:

Ambient: -40· to + 150· F 
Process: - 40· to + 150· F 

Ava,lable pressure Ranaes (psi) 
Pressure Figure Grad. Pressure Figure Grad. 
Range Intervals Marks Range Intervals Marks 
0- 30 ,.,.,., 5... 0.5 0- 600.. 100 .... 10 
0- 60 10.................... 1 0-1000.. 200.. 10 
0-100 20.............. 2 0-1500 200... 20 
0-160 20.......... 2 0-2000 400 20 
0-200 40 5 0-3000 500 ,................ 50 
0-300 50 , 5 0-5000 ,1000 100 
0-400 50 10 

~ Please specify rnpressure range in psi 
from the table above. 'T/

Bouom Conn. Cen'er Back Conn. 
Dial Face Each Each 
2'/2· .. ...4003Kll ...... 525.04 4003K71 528.64 
4· , ....... 4003K61..... 35.03 4003K81 37.97 

Gearless Type 304 Stainless Steel
Case Gauges-~2%Mid-Scale 
Accuracy (Not Graded) 
• No gears or bearings to wear out 
• Pressure tube transmits motion directly to pointer 
• General service beryUium copper BourdOn 

Glycerin-Filled Type 304 Stainless 
Steel-Case Gauges
:t1% Mid-Scale Accuracy (Grade A) e .. 
• Refillable glycerin-fdled gauges	 -. 

dampen needle vibration; allow 
for more accurate gauge readings 

• Gauges have a dual scale that 
reads in psi and kPa 

• General service phosphor-bronze 
Bourdon pressure tube e-rter Back 

• Connection:	 Connection 
l'/z· dial: 'Ia· NPT male brass ' 
2'''· dial: '/•• NPT male brass • Temperature Range: 
4· dial: 'I•• NPT male brass Ambient: -5· to +150" F 

• lens Material: PoIycalbonate Process: -5" to +150· F 

, .._i.>c_,ii'.1"'!.~!!!IJ.,.p...si~~~s:,).. ).,:'r,; 
r- Pressure Range, ---, Figure Graduation 
psi kPa Imervals. psi Marks, psi 
0- 15 0- 100 "......... 2 "... 0.2
 
O· 30 0- 200............ 5 """...................... 0.5
 
O· 60 " 0- 400 ".... 10 "........................ 1
 
0- 100 " 0- 700.................. 20 ".................. 2
 
0- 160 " 0- 1.100................. 20 " " "............ 2
 
0- 200 0- 1.400 , 50 ".............. 5
 
O· 300" ".0- 2.000...... 50 " ,,,, 5
 
0- 400 0- 2.800................... 100 " ", 10
 
O· 600 0- 4.000................. 100 " 10
 
0- 1.000 0- 7.000 " 200.................. 20
 
O· 1.500 0-10.000 " ".. 200 " 20 
0- 2.000 0-14.000 " 500 " 50 
0- 3.000" 0-20.000 500 " " " 50 
0- 5.000 0-35.000 "" 1.000 100 
0-10.000 0-70.000 " 2.000 ".................... " 200 

mailto:GelJ~r4lf,~~tJ!tf:il!1lii't~fii@;'.~($}JJigi
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Duct Heater 
(DH-500) 

BBL

ENVIRONMENTAL SERVICES, INC. 
Remedial MOl'lClgement a. ConstructkJn 



I 
-

Model Series 
f~\i

I 

RG, RX, RP, RPV, HRPDl~} 
o ~ 

\ - I /, • J Outdoor Duct Furnaces 
I'~Tlf'\.: "!D ~-(~ 

--,-
INSfALLA1l0NFORMRZ-NAI-QUTDOORDUcr 

Obsoletes Fonn I-RG/RXIRP/HRPDe 
D!REZH0 R Thomas&IJetts I IAPPLIES TO: Insta lIahon/OperatlOnlSen'lce I 

I
 

l
 

Table of Contents 
Page No. 

IDstallation/OperatioD .,--- 1-24 
Check InstallatioD & Start-Up -- 25 
Service/MaintenaDce/ 

Troubleshooting _.----- 26-28 

Index by Page Number 
Air Flow Requirements - 10 
Blower Connections 12 
Burner Air Adjustment ._ 24 
Burner Rack Removal ··•········..····· 26 
Burners 24 
Bypass Duct II 
C~rTyover System .::.......................... 24
 
Check Installation and Stan-Up 2S 
Chlorines 6 
Cleaning Pilot and Main Burners 26 
CleaninE the Heat Exchanger 26 
Clearan~es 6 
Combustion Air Requirements 6 
Condensate Drain 9 
Dimensions 3 
Disconnect Switch IS 
Doct Connections 9 
Optional Doclstat : 20 
Electrical Supply and Connections IS 
Optional Electronic Modululion .... 21 

Fan Control ············•········ 15 
Gas Piping and Pressures 13 

GENERAl ·.···························· I 
HAZARD INTENSITY LEVELS 2 
Installation Colles 2 
Limit Control ······•··········· ..· 15 
MAINTENANCE 26 
Optional Mechanical Modulation .. 21 
Pilot and Ignition Systems 23 
Reversing Air Flow ···············.·. 2 
Rige.ine. and Mounting the Furnace.. 7 
SERVICE 26 
Slart-Up 25 
S\\~tch. Combustion Air 20 
Thermostllt 15 
Troobleshooting 27 
Optional Two·Stage Operation 20 
Uncrating 2 
Valve 20 
Venting 7 

::~;~~st:..:::::::::::::::::::::::::::::::::::::::::::::. ;
 
WIRING DIAGRAMS ··.. ···· 16-19
 

References: 
Replacemenl Parts for Model Series 
RX and RPY. Form 705 
Replllccmcni Pans for Model Series 
RG amI RP. Form 707 

Gas Con\·ersion. Form 70) 

FOR YOUR SAFETY 
Ifyou smell gas: 
1. Open windows. 
2. Don't touch electrical switches. 
3. Extinguish any open flame. 
4. Immediately call your ~as supplier. 

FORYOUR SAFETY 
The use and storage of gasoline or other flammable vapors and liquids 
in open containers in the vicinity ofthis appliance is hazardous. 

WARNING: Gas-fired appliances are not designed for use in hazardous 
atmospheres containing flammable vapors or combustible dust, in 
atmospheres containing chlorinated or halogenated hydrocarbons, or in 
applications with airborne silicone substances. See Hazard Levels, Page 
2. 

WARNING: Improper installation, adjustment, alteration, service, or 
maintenance can cause property damage, injury or death. Read the 
installation, operation, and maintenance instructions thorougbly before 
installing or servicing this equipment. 

GENERAL 
Installation should be done by a qualified agency in accordance with the instructions in this 
manual and in compliance with all codes and requirements ofauthorities having jurisdiction. 
The instructions in this manual apply to the outdoor duct furnace models listed below. 

Model 

Designation 

Characteris tics 

Vent CFM 
Thermal 

Elliciency 

RG Slandard 

78"10 
RX Standard 

HRG High 

HRX High 

CRG 
Gravity 

Standard 

80% 

I 

CRX Standard 

HCRG High 

H£RX High 

C!W Standard 

HRP High 

HRPD Power High 

RP" Standard 

HRPV High 

Model RG 
Series 
Duct 
Furnace 

Model RP 
Series 
Duct 
Furnace 

fuo'm I·OIITIlOOR DUCT, Mfg No. 132210. P:lg~ J 



~ 

,
 

HAZARD INTENSITY LEVELS 
1.	 DANGER: Failure to comply will result in severe 

personal injury or death and/or propert)' damage. 

2.	 WARNING: Failure to comply could result in severe 

personal injury or death and/or property damage. 

3. CAUTION: Failure to comply could result in minor 

personal injury aDd/or property damage. 

1. Installation Codes 
The outdoor duct furnaces covered in this manual are design-cenified
 
by Ihe Canadian Standards Association to ANSI Z83.8 and CSA 2.6 for
 
use with either natural or propane gas. The type of gas tor which the
 
furnace is equipped and the correct firing rate are shown on the rating
 
plate attached to the unit. Electrical characteristics are shown on the
 

unit rating plate.
 
These units must be installed in accordance with local building codes.
 
In the absence of local codes. in the United States. the unit must be
 
installed in accordance with the National Fuel Gas Code (latest edi

tion). A Canadian installation must be in accordance with the CSA
 
B 149.1 and B149.2 Installation Code for Gas Burning Applianccs and
 
Equipment. These codes are available from CSA Information Services,
 
1-800~63-6727. Local authorities having jurisdiction should be con

sulted before installation is made to verify local codes and installation
 
procedure requirements..
 

WARNING: These duct furnaces are not certified 

or approved for use in drying or procesS 

applications. If a duct furnace is to be used in a 

drying or process application, contact the factory 

for application guidelines and manufacturer's 

authorization. Without factory authorization, the 

warranty is void, and the manufacturer disclaims 

any responsibility for the duct furnace and/or the 

application. 

WARNING: To ensure safety, fo))ow lighting 

instructions located on the outlet box cover. See 

Hazard Levels, above. 

2. Warranty 
Refer to limited warranty information on the warranty card in the 
"Ol,\,ller's Em·elope". 

WARRANTY: Warranty is void if•••••• 
a. Furnaces are used in atmospheres containing flammable 

vapors or atmospheres cOlltaillillg chlorillated or haloge
nated hydrocarbolls or any cOlltaminallt (silicone. alu
minium oxide, etc.) that adheres to the spark ignition flame 
sensing probe. 

lJ. Wiring is not in accordance with the diagram furnished 
with the heater. 

c. Ullit is installed without proper c1e:lrllnCeS to combustible 
materials or without proper ventilation and air for combus
tion. (See Paragraphs 6 alld 7.) 

d. Furll3ce air thrDughput is not adjusted within the range 
specified on the rating plate. 

e. Duct fUrlIace is illstalled in a process or dryillg application 
without factory authorization. (Any usc in :1 process or 
dryillg application voids agency cerrilic:lIion.) 

3. Uncrating and Preparation 
This furnace was lest operated and inspected at LJie factOr)' prior to 
crating and was in operating condition. If the fumace has incurred an" 
damage in shipment. document the damage \\;th the transporting agenc;, 
and immediately contact an authorized Reznor distributor. If you.are an 
authorized Distributor. follow the FOB freight policy procedures as 
published by Thomas & Betts for ReZllor products. 

Check the rating plate for the gas specifications and elcetric:lI character
istics of the furnace to be sure that they are compatible with the gas and 
electric supplies at the installation site. Read this booklet and become 
familiar with the installation requirements of your panicular furnace. If 
you do nol have knowledge oflocal requirements, check with the local 
gas company or any other local agencies who mighl have requirements 
concerning this installation. Before beginning, make preparations for 
necessary supplies. tools, and manpowcr. 

Check to see if there are any field-installed options that need to be 
assembled to the furnace prior to installation. 

Option Parts - Some gas control options will have parts either shipped 
loos< with the heater or shipped separately. If your unit is equipped 
with any ofthe gas control options in the table below, be sure these parts 
are a"ailable at the job site. 

Other shipped-separate options could include a g.as shulolT valve. a 
venical "ent terminal. a thernlostaL an optional control. or a disconnect 
switch. 

Applicatioll Option ShiDoed SeDarale ComDODents 
Heating - Gas 
Control Oonoll 

AG7 Thermostat, PIN 48033 

Makeup Air-
Gas COlltrol 
OptiOllS 

AG3, 
AG6, 
AG8,or 
AGl3 

Control Switch, PIN 29054 

AG9 Remote Tempcrature Selector, PIN 48042 
Control Switch. PIN 29054 

AGIS Remote Temperature Selec:Ulr, PIN 115848 
Stage Addet Module, PiN 115849 
Control Switch. PIN 29054 

AGl6 Remote Temperature Selector. PIN 115848 
Stage Addet Module. PiN I 15849 
Remote Display Module, PIN I) 5852 
Control Switch. PIN 29054 

AG39 Remote TemPCI'3ture Selector. PIN I 74849 

4. Instructions for Reversing 
Airflow by Changing Direction 
of Heat Exchanger Air Baffles 

FIGURE 1
Heat 
Exchanger 
Directional 
Air Barnes 

BOllom 8.rn~ Supporr 
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Duct furnaces (for high CFM "H" models. see NOTE below) are 
equipped with directional air baftles between the heater exch;mger tubes. 
Facine the control comparunent ofthc furnace, the standard direction 

I of airflow is from left to right. ~staJlatjons requiring direction of air
flow from riebt to left when facing the cqntrol comparunc:nl will require 
repositioning ofthe directional air baftles 31 the installalion sileo Change 
the position ofbatncs as follows (Sec FIGURE I): 
I) Remove Screws·AN. 
2) Lift each baffle slight I)' and slide lorward removing each individual 

baffle completely from the heat exchanger. 

5. Dimensions 

l 

3) Remove the top baffle suppon. Re-use screws "8" and install the 
top bafile support on the opposite end of the heat exchanger. 

4) Re-instaJlthe bonom baffle suppon and brackets on the opposite 
end ofthe heat exchanger. 

5) Reverse Steps I and 2 - re-installing all of the baffles. 

NOTE: Models with prefL'l. oW are faetol)··built tor high'CFM capa
bility and include only the top baffle support sho\\T1 in F1GURE 1. To 
reverse air now. move the top baffle suppon. The top baffle support 
must always be on the entering air side of the uniL 

form 

FIGURE 2A - DirneDSions, 
Model Series RC 
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Model Seriu RG and CRG Dimensions - inches * 1/8 

Model Size A B C D E F G H 

(H)-RG.CRG 75 33-7/16 28-112 12-112 20-5/16 6 2 3-3132 9 

(H)-RG,CRG 100 33-7/16 28-112 12-112 20-5/16 6 2 1-21132 9 

(H)-RG,CRG 125 33-7/16 28-112 15-1/4 20-5/16 8 2 1-21132 11-112 

(H)-RG.CRG ]50, ] 75 38-15/16 34 20-314 25-13/16 8 2 1·21132 11-112 

(H)-RG,CRG 200,225 44-7/16 39-112 26-1/4 31-5/16 10 3 1-21132 15 

(H)-RG,CRG 250 52-11/16 47-3/4 34-112 39-9/16 10 3 1-2113i2 IS 

(H)-RG 300 52-11/16 47-3/4 34-1/2 39-9/16 12 12 1-21132 29 

(In-eRG 300 52-11/16 47-3/4 34-112 39-9/16 10 3 1-21132 15 

(H)-RG.CRG 350 58-3116 53-1/4 40 45-1/16 12 ]2 1-21132 29 

(H)-RG,CRG 400 63-11/16 58-314 45-112 50-9116 12 12 1-21132 29 

Model Series RG and CRG Dimensions - mm *3 

Model Size A B C D E F G H 

(H)-RG.CRG 75 849 724 318 516 152 51 79 229 

(H)-RG,CRG ]00 849 724 318 516 152 51 42 229 

(H)-RG.CRG 125 849 724 387 516 203 51 42 292 

(H)-RG,CRG ISO. 175 989 864 527 656 203 51 42 292 

(H)-RG,CRG 200.225 1129 1003 667 795 254 76 42 381 

(H)-RG,CRG 250 1338 1213 876 1005 254 76 42 381 

(H)-RG 300 1338 1213 876 1005 305 305 42 737 

(H)-CRG 300 1338 1213 876 1005 254 76 .,., 381"1

(H)-RG.CRG 350 1351 1353 1016 1145 305 305 42 737 

(H)-RG.CRG -l00 1618 1492 1156 1284 305 305 '-12 737 
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Gas Connection (inches) 
Model 

(H}-RG,CRG 
(H)-RG,CRG 
(H)-RG,CRG 
(H)-RG,CRG 
(H}-RG,CRG 

(H)-RG,CRG 
(H}-RG 

(H)-CRG 
(H)-RG,CRG 
(H)-RG,CRG 

Size Natural 
75 1/2 

1/2 
112 

112 
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5. Dimensions (cent'd)
 

FIGUR£2B Model Series RP Dimensions - inches:to JI8/ mm ±3
 

Dimensions,
 
Model Series
 
".~ 

~ 

(H}-RP A B C D (H)-RP A B C D 

125 30-15/16 28-112 15-1/4 20-5/16 J25 786 648 387 516 

J50,175 36-7116 34 20-3/4 25-13116 J50, 175 914 864 527 656 

200,225 41-15116 39·112 26-1/4 31-5116 200,225 1065 1003 667 795 

250 50-3/16 47-3/4 34-112 39-9/16 250 1275 1213 876 1005 

3.Q4) 50-3/16 47-3/4 34-112 39-9/16 300 1275 1213 876 1005 

(350 ) 55-11/16 53-1/4 40 45-1/16 350 1414 1353 1016 1145 

400 61-3/16 58-3/4 45-112 50-9/16 400 1554 1492 1156 1284 

-j 
2+'1/4 
(616) 

I 

Gu Connection (inches) 

(H}-RP Natun] Propane 
125 112° 112" 

150,175 112" I/r 
200,225 112- 1.'2

250 112° I/r 

300 3W 1.'2
350 314- 1f2" 

400 314- I f2" 

Top
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FIGURE 2C - Dimensions, Model Series HRPD
 

Dimensions (inches) Dimensions (mm)
 

Size 
250 

300 

350 

400 

500 

A 

30-15/16 

36-7/16 

36-7/16 

41-15/16 

B C D E Size A B C D E 

28-1/2 

34 

15-1/4 

20-3/4 

20-5/16 

25-13/16 

3-3/32 

1-21/32 

250 

300 
786 

926 

724 

864 

387 

527 

516 

656 

79 

42 

34 20-3/4 25-13/16 1-21/32 . 350 926 864 527 656 42 

39-1/2 26-1/4 31-5/16 1-21/32 400 1065 1003 667 795 42 

50-3/16 47-3/4 34-1/2 39-9/16 1-21/32 500 1275 1213 876 1005 42 

600 50-3/] 6 47-3/4 34-1/2 39-9/16 1-21/32 600 1275 1213 876 1005 42 

700 

800 

55-]]/16 53-1/4 40 45-1/16 1-21/32 700 1414 1353 1016 1145 42 

61-3/16 58-3/4 45-1/2 50-9/16 1-21/32 800 1554 1492 )]56 1284 42 
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FIGURE 2D - Dimensions, Model Series RX 

Model Series RX and CRX Dimensions - inches ± 1/8 
Model Size . ~ B D E F H Model Size A B . D E F 

(H)-RX,CRX 75 489 819 318 356 152 

(H}-RX,CRX 100 489 819 318 356 152 

(H}-RX,CRX U5 559 819 387 425 152 

(H)-RX,CRX 150,175 699 819 527 565 203 

(H)-RX,CRX 200,225 738 895 667 705 254 

(H)-RX,CRX 250 1048 895 876 914 254 

(H)-RX 300 1048 895 876 914 305 

(B)-CRX 300 1048 895 876 914 254 

(H)-RX,CRX 350 1187 895 1016 1054' 305 

(H)-RX,CRX 400 1327 895 1156 1194 305 

H 

229 

229 

292 

292 

381 

381 

737 

381 

737 

737 

(H)-RX,CRX 75 19-1/4 3'2-1/4 12-1/2 14 6 9 

(H)-RX,CRX 100 19-1/4 32-1/4 12-112 15 6 9 

(H)-RX,CRX 125 22 32-1/4 15-1/4 16-3/4 6 '11-112 

(H)-RX,CRX 150,175 27-112 32-1/4 20-3/4 22-1/4 8 11-112 

(H)-RX,CRX 200,225 33 35-1/4 26-1/4 27-3/4 10 15 

(H)-RX,CRX 250 41-1/4 35-1/4 34-112 36 10 15 

(H)-RX 300 41-1/4 35-1/4 34-112 36 12 29 

(H)-CRX 300 41-1/4 35-1/4 34-112 36 10 15 

(H)-RX,CRX 350 46-3/4 35-1/4 40 41-112 12 29 

(H)-RX,CRX 400 52-1/4 35-1/4 45-112 47 12 29 

Gas Connection (inches) 

In. 112 3/4 3/4 3/4 3/4 

1/2 112 112 1/2 112 1/2 

200,225 250300 300 350 400Size 75 100 125 150, 175 

Natural 1/2 112 1/2 1/2 

Propane 1/2 1/2 1/2 112 

J 1 

n GJ 11 
E D 

TopI j 0 lj~ 
~ IT] 

Model Series RX and CRX Dimensions - rnm ±3 

n....1m Vent 
H Cap
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,.., 
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Model Series RPVDimensions - inches ± 1/8 

(H)-RPV ABC D 
125 23 15-1/4 32-1/4 5-112 

150,175 28-1/2 20-3/4 32-1/4 5-112 
200,225 34 26-1/4 35-1/4 8-112 

250 42-1/4 34-112 35-1/4 8-112 

300 42-1/4 34-1/2 35-1/4 8-l/2 

350 47-3/4 40 35-1/4 8-1/2 

400 53-1/4 45-1/2 35-1/4 8-1/2 

Gas Connection (inches) 
(H)-RPV Natul"al Propane 

Model Series RPV Dimensions - (mm:l:3) FlGURE 2E· Dimensions, 
(H)-RPV ABC D Model Series RPV 

125 584 387 819 140 

150,175 724 527 819 140 

200, 225 864 667 895 216 

250 1073 876 895 216 

300 1073 876 (895 216 

350 1213 1016 895 216 

400 1353 1156 895 216 
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6. Clearances 
Clearance to combustibles is defined as 
the minimum distance from the heater to 
a surface or object that is necessary to 
ensure that a surface temperature of9O"F 
above the surrounding ambient tempera

~ rure is not exceeded. 

Clearance is also required to sides of fur

nace for service. 

7. Combustion Air 
Requirements 

FIGURE 3 - Combustion Air
 
Intakes, Power-Vented Mod~
 

FIGURE 4 - Combustion Air Intake 

Hood, Model Series RX only 

Rtquired Clearances 

Sides· Bottom 
Models Top 

Control Opposite 
To To~OD-

Combustibles COIIi>ustibles 

RG, RP, inches 36 Width of furnace plus 6 6 0 0

HRPD Series mm 914 Width of fumace plus 152 152 0 0 

RX& RPV inches 36 Width of furnace plus 6 6 3 0 

Series mm 914 Width of fumace plos 152 152 76 0 
30 ft (9M) radius from center of vent cap \0 obstructions such as ~·ills.

RG & RX Series 
parapets or cupolas. 

• Provide clearance as shown for safety, for combustion air, and for service. 

7A. Combustion Air Requirements for Power-Vented Model 
Series RP, HRPD, and RPV 

The combustion air and flue p.5 .7;:'Qings
Model are carefull)' designed screened .~pc:ling.s
Series RP 

located on the side of each unit :~. abo\'e 
Flu. the control access panel loc:11ioo of the 
Produ<1S flue opening directly above the Jir ict:lJ,;cs 

discourages recirculation of .:c::;:'t:Stion 
CombuslioD products. See nGURE 3.CombustioD 

Mil~~...n••
Products 

-......• Air IDtak. 

-~-

Air I.,,,,,, 

78. Gravity-Vented Model Series RX and RG 
BOlh Model RX and RG Series furnaces have screened combustion air intake hoods in lhe::- .:~~. The 
air intake hood on a Model RG furnace is factory installed. The air intake hood on a Modd R." f.:rnace 
requires field installation. Follow the instructions below to assemble the air intake hood be::......"'\: .l ~todcl 

RX Series heater is installed. 

Field Installation Instructions for Combustion Air Intake Hood for Gra~ity
Vented - Applies to RX, HRX. CRX, HCRX Models Only 
The parts shown in FIGURE 4 may be shipped attached to the inside of one or both fur.:~~ ~c~s 

doors to facilitate crating. and must be removed from the inside ofthe doors and installed Oil :::.: ('UlSide 
as shown in FIGURE 4. The hood is comprised of the parts ShO\\-l1 in FIGURE 4 - (a I irtic: ::,.....-xi f b) 
a screen retainer or shield, (c) screen (Sizes 150....00). 

On Sizes 75, IOOand 125, the screen retainer serves as a shield and no screen is used. Sizes 1:·:· :r..,uugh 
400 use the screen retainer and screen. 

Instructions: 
Door IDoor 

J) Attach (B) screen retainer or shield (inside) (outside) 
with shcctmctal screws (heads 

-
out). 

2) Anach (A) hood at top only with 
sheetmetal screws (don't tighten). 

3) Insen (C) screen under retainer (B) 
and o\'er bOilom Ilange of hood 
(A). 

4) Attach (A) hood at sides with 
sheetmetal screws and tighten top 
sheetmetal screws. 

~Sheetmetal 

Screws 

7C. CHLORINE - All Models 
TI1C presence of chlorine vapors in the combustion air of gas-fired heating equipment ;:;-:::,;~n~ a 
pOlential corrosion hazard. Chlorine will. when exposed to name, precipitate from the :';:·:::F'~und. 

usually freon or degreaser vapors, and go into solution with any condensation that is prese~t :;: ±: heal 
exchanger or associated parts. The result is hydrochloric acid which readily attacks all met:L~ ::;,c::Jding 
300 grade stainless steel. 

Care should be taken to separale Ihese vapors from Ihe combustion process. This may be .i.:-::::-y wise 
loc:llion of the furnace wilh regard to exh:luslcrs or prev:liling wind direction. Rcmern~r. .7:::;.'l"ine is 
hC<lvier lh"n air. This fact should he kept in mind when delermining installation loc:lli,'r::: ':.(::~!:ng 

equipment :lnd building exhausl syslems. 

~ Furm I-OllTUOOR DCCT. rMgr 6 
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Before installing the furnace, check the supporting structure to be used 10 verify that il has sufficient 8. Rigging and 
10ad-carT}'ing capacil)'lo support the weighl oflhe uniL Lifting holes are provided al each of the four 

Mounting comers oflhe mounting support rails. Use spreader bars when lifting 10 prevenl chains or cables from 
damaging the cabinet. Furnaces must be level. ' 

Weights App oximate Net Wei2bt -1m 
Size 75-100 125 150 200 225 300 400175 250 350 

,21160RG 196 242 290 327 354212 242 290 
247 333201 295 295 361RP 217 217 247-

161 247 247 305 308 337 364167 181RX 181 
349 405RPV 193 203 207 271 278 339 368-

Size 250 600 800300 350 400 580 700 
402 666 722434 434 494 590HRPD 590 

Approximate Net Wei2ht - k2 
Size 22575-100 150 175 200 258 300 350 400125 

73 132 132 148RG 89 96 96 110 110 161 
134 13498 98 112 151 16491 112RP -

14073 76 82 112 138 153 165RX 82 112 
RPV 126 16788 92 94 154 158 184123 
Size 400 600 700250 300 350 580 800 

328HRPD 182 196 196 224 268 268 302 

Mounling Models (H) - RG, CRG, RP. HRPD - These furnaces may be placed directly on a slab or 
roof where support is adequale. Support rails provide required clearance from combustibles. 

-'hunting Models (H) - RX. CR.X, RPV· These furnaces require a minimum on" (76mm) clearance 
from the bOllom of the unil to a combustible surface. Available support feet. 
PIN 10680 (four required), or 3" (76mm) field-fabricated supports \\ill provide adequate clearance. 
(See FIGURES SA and SB.) 

r-Fl-G-URE--SA--S-u-p-po-rt-F-ee-..------' FIGURE 5B - Field-Fabricated Supports 

PIN 10680 (4 required) 

9. Venting
 

WARNING: This gravif)'
vented furnace should be 
located on a roof or slab 
with at least 30-foot (9M) 
radius between the center 
of the vent cap and 

t obstructions such as waJls, 
parapets or cupolas. See 
Haz:lrd Lnels, pal!e 2. 

~ \ 
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9A. Venting - Gravity-Vented, Outdoor Models (H)-RX, CRX, RG, 
CRG 

The appropriate size ofgravity venl cap is supplied wilh Ihe filmace. The gravity ,'ent cap requires 
field installation. 

Size (All Models except 
where specified) 

Vent Cap 
Size 

Extension 
Required 

75, 100 6" {I 52nun) 
No125,150,175 8" (203mm) 

200, 225, 250 10" (254mm) 
(H)-CRX, CRG 300 10" (254mm) 

(H)-RX, RG 300 12" (305mm) Yes (packed 
inside cap) 350,400 12" (305mm) 
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with sheetmetaJ screw!;.. /)~~:::......._ 

9A. Venting - Gravity-Vented, Outdoor Models (H)-RX, CRX, RG,9. Venting (cont'd) 

t
 
CRG (conrd)
 

Vent Cap Installation Instructions:
 

IMPORTANT REQUIREMENT 
For proper operation of the gravity vent cap, position the pre-punched 
holes so that the solid side panel of the cap will face tbe control 
compartment access pane] side of the furnace. See FIGURE 68. 

1) Furnaces that do not requ.ire a Vent Cap Extension
 

Sizes 75-250 and high efficiency Size 300, align holes and anach the vent ap to the furnace flue
 
collar with sheetmetal scrcws.
 

2) Furnaces that requ.ire a Vent Cap Extension (packed inside tbe vent cap) - See FIGURES 6A
 
and 68
 

Standard efficiency furnace Size 300 and all Sizes 350 and 400 require:: 12- e:\1lension to raise the
 
vent cap above the top of the furnace.
 

aJ Remove the e"..tension from the inside of the cap.
 

b) Anach the extension to the furnace flue collar

(I)	 With 3/8- centcrline clearance holes at the bonom.
 
"'Tap extension around flue collar on the top of the
 
furnace.
 

(2)Align holes in the extension with holes in the flue collar. 
(3) Secure with No. 10-1/2" sheetmetal screws. 

c) Anach the vent cap to the extension -

(I) Position vent cap into top of extension. 
(2) Align holes and push cap into eX1ension. 
(3) Secure with No. 10-112" sheetmetaJ screws. 

Outdoor, gravity-vented furnaces that are factory-built with Option ZZ 8I'e designed to release tlue Optional4.foot (1.2M) Stack 
gases four feet above the top of the furnace. A field-provided -l-ft (1.2.\11 vent o.,ension must be

Extension for Gravity Vent- installed between thc top of the furnace and the bottom of the "eot cap. iSo: nGURE 6C). 
Model Series RX or RG with Furnaces with Option ZZ (factory-installed restrictor plus field-pro"ided ~ft ;t3cki may be installed 
Option'll. adjacent to fresh air inkt(s) when local code requires that release offlue gases be :Wove an adjacent fresh 

air inlet that is not part of the furnace. 

FIGURE 6C - Optional SUick 
Three gu~' wires, spaced 1200 

Extension applies only to Furnaces apart, fastened to the vent 
with Suffix "z" in the Model No. cap colin and furnace top 
(Ex: RX40G-6Z) 

FIGURE6A

Vent Cap Top 2" ,(51 mm)
 
Extension.
 . --:-:.-,-:- -.e---.-:: ~-::: - ..a.....- -f 
PIN 20524 

····.o ~._._ .. o._··· T i 
. 12" 
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FIGURE6B Yeot Cap 

- Vent Cap 
Installation 

Veot Openiog 

Vent Cap 
Furnace TopE~tension 

Control Companmeot 
Access PaDel 

'-" Jrm I-OllTDOOH over. I'a~c 8 



Size G 

75, 100 12-1/2 (318) 

125 15-1/4 (387) 

150,175 20-3/4 (527) 

200,225 26-1/4 (667) 

250.300 34-1/2 (876) 

350 40(1016) 

-\00 45-1/2 (\ 156) 

Locate power-vented furnaces so that flue discharge is not directed It fresb air inlets.98. Venting - power 

I 
Vented, Outdoor Flue Gas and Combustion 

ModelModel Series (H)~P, Air Openings 
Series RPThese screened openings are located (H)RPV, HRPD 

on the side of the furnace jusl above 
Fluethe control access panel See fiGURE ..~'t-- ProdueuFIGURE 7- Flue Outlet, PoweT 7. The positions of these openings 

Vented Furnaces discourages recirculation ofcombus

tion products and provides for fur
 Combustion 
nace operation in all normal weather Air Int2ke Air Intake~ •conditions. 

Optional Vertical Flue Discharge (Option CC3) 
These power venled furnaces are cenitled with four feet ofvenical pipe attached as shown in FIG
URES 8A and 88. The distance is measured from the top of the unit to the bottom ofthe vent cap. The 
option package includes the 5" vent cap. the adapter assembly and the seal plate. The vent pipe and 
SUppOr1S are field supplied. 

Optional venical vent piping provides compliance with local codes that require either 1G-ft horizontal 
or 4-ft venical clearance between the !lue outlet and fresh air intake of the heating system and/or the 
building. 

FIGURE 8B - Installation oftbe Vent Cap (included in tbeFIGURE 8A -lnstaUation of 
option pkg) and the field-supplied piping and supportsAdapter fOT Optional Vertical 

Flue Discharge
 
(Option CO, PIN 4502])
 

Anach the venter seal ~~; /~~
 
plale and oval adapter
 
assembly with
 
shc:etmetal screws. Use
 -~~;'U'S"IPI... 

I 
venter seal plale as drill
 

O~'al Adapter Assy. PIN 43446
template.
 
PN/103025
 

Onl Adapter ASS)' 

Combuslion Air Intake 

All fumace bottom panels are provided with holes to eliminate condensation. 10. Condensate 
Model Stries R.X - slots in all four comers
 

Drain Model Stries RPV - a 9/16" diameter hole in the comer
 

Model Series RG, Rr, HRPD - holes in all four comers ofeach fumace 

11. Duct
 
Connections
 

FIGURE 9 - Duct Connection
 

Dimensions fOT Horizontal
 

Discharge - inches (mm)
 

I 
Form I-Ol'TDOOR DUCT, !\lfg No. J322 IO. 1':I~e 9 

Flue 
Products 

CombustioD 

Suppon angles for Due pip<. 
Recommended size is 
112·xll2", 20 gauge 

4' 
(J.2M) 

5- dia F1u;e~p~iP~e-=t:""t--:"F::::::=====~ 

5~ dia 
90· Elbow 

18" (457mm) Slr:ligbt Pip< 1 



I 
Requirements and Suggestions for Connecting and Installing Ducts11. Duct 
• Type of Ductwork· The type of duct installation to be used depends in pan on the t}pe ofConnections construction of the roof (whether wood joist. steelbar joist, steel truss. pre..cast concrete) and th~ 

ceiling (hung, flush, etc.). (cont'd) 
, •	 Ductwork Material- Rectangular duct should be constructed ofnot lighter than No. 26 U.S. gauge 

galyanized iron or No. 24 8 & S gauge aluminum. 

• Ductwork Structure - All duct seetioos 24 inches(61 Onun) ory,ider, and over48 inches (1219nunl 

in lengtiJ, should be cross broken on top and bonom and should have standing seams or angle-iron 
braces. Joints should be S and drive strip, or locked. 

• Through Masonry Walls - No warm air duct should come in contact with masonry walls. Insulate 
around all air duct through masonry walls with not less than 112" (I" reconunended) of insulation. 

• Through Unheated Space - Insulate all exposed wann air duetS passing through an unheated 
space wilh 3tleast 112" (I" is recommended) of insulation. 

• Duct Supports - Suspend all duetS securely from building members. Do not suppon ducts from 
unit duct connections. 

• Duct Sizing - Proper sizing of the supply air ductwork is necessary to ensure a satisfactory 
heating installation. The recognized authority for such information is the Air Conditioning Contrac
lors Association. 1228 17th Street N.W., Washington. D.C. 20036. A manual covering duct sizing in 
detail may be purchased directly from them. 

• Removable Panels - The duetS should have removable access panels on both upstream and 
downstream sides ofthe furnace. These openings must be accessible when lhe: furnace is in senice 

CAUflON: Joints where supply 
air ducts attach to the furnace 

must be sealed securely to 

prevent air leakage into 
drafthood or burner rack area. 

Leakage can cause poor 
combustion, pilot problems, 
shonen heat exchanger life and 

and shou Id be a minimum of6" x 10" in size so smoke or rctlectcd light may be observed inside thc 
casing to indicate Ihe presence oflc:aks in the heat exchanger. The: covers for the ope:nings must be 
attached io such a manner as to prevent leakage. Se:e FIGURE 10. 

• Horizontal Discharge Duct Length -A minimum horizontal duct run of24" (610mm) is recom
mended before turns or branches are made: in the duct s),stem to re:duce losses at the furnace outlet 

• Supply Air Duct/Furnace Horizontal Connection - The seal between the furnace and the duct 
must be: mechanical. Duct connection should be made with "U" type flanges on the top and bonom 
orthe connecting duct Slide the duet over the flanges of the heate:r gi,-ing an ainight fit. Proyide "L'" 
type channels for the other side: flanges 10 ensure: tight joints. Use sheermetal screws to fasten d UCI5 

cause poor performance. and "LJ" channels to the furnace flange. See FIGURES) 0 and 11. 

I
 FlGURE 10- Connecting Supply Air Duct to the Furnace	 FlGURE II - "u" Channel 

Duct Connection 
( I ) Flanges on the furnace
 
(heal exchanger) tum out as
 
shown. (2J Shape duct
 
connection as sholYTI -- "u" on
 
top and bottom: "L" on sides.
 ·U· Channel of 
(3) Slide "U" channels over U:hl Gauge i'leial
 

furnace top and bottom flanges
 
making connection. (4) Form
 
"U" channels to seal sides.
 
Drill and lock with
 
sheetmetal screws.
 ~U· Channel 

12. Duct Furnace Air Flow Requirements 
The: duci furnace must be installed on the positive: pressure side orthe lidd supplied hlower. The air throughput musl be within the CFl\I range stated 
on the heater rating plate:. The air distribulion must be even over the entire heat exchanger. Turning vanes should be used in elbows or turns in the air 
iolet to ensure proper air dislributioo (See Paragraph 14). If it is determined that the blower CFM is greater than allowed or desirable, see Paragraph 
13 for instructions on determining the corre:ct size of bypass duct required. To determine temperature rise. the inlet and outlet air lemperatures should 
be measured at points not affeC1ed by heat rndi:JIing from the heat c:xchanger. The chans below show the approve:d temperature rise range with the 
required CFM and the internal pressure drop for each size of unit. 

Models RPIRPV (80% thermal efficient) 

'-" 

Size 125 ISO 175 200 225 250 300 350 400 I 

Temp Rise CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. 

50°F 1840 0.50 2210 0.38 2580 0.52 2945 0.42 3315 0.53 3685 OAO 4420 0.58 5160 0.65 5895 0.67 

60°F 1535 0.33 1840 0.26 2150 0.35 2455 0.28 2765 0.36 3070 0.28 3685 0.39 4300 0.+4 4915 0.45 

70°F 1315 0.25 1580 0.]9 1840 0.26 2105 0.22 2370 0.27 2630 0.23 3160 0.29 3685 0.31 4210 0.32 

80°F 1150 0.21 1380 0.15 1610 0.19 1840 0.17 2070 0.22 2300 0.22 2765 0.25 3225 0.25 3685 0.25 

90°F 1020 0.18 1225 0.12 1430 0.16 1635 0.14 1840 0.17 2045 0.21 2455 0.22 2865 0.23 3275 0.19 
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I 
Modeb HRPIHRPV (80-1_ thennal efficieat, high CFM) 

Sin 125 150 175 200 225 250 JOO 350 400 

Temp Rise CFM P.O. CFM P.O. CFM P.o. CFM P.o. CFM P.O. CFM P.O. CFM P.o. CFM P.o. CFM PD. 

20"F 4605 1.16 5530 0:85 6450 1.19 7370 1.00 8295 1.28 9215 0.90 11060 1.26 12900 1.23 14745 1.23 

30"F 3070 0.33 3685 0.39 4300 0.34 4915 0.45 5530 0.58 6140 0.41 7370 0.57 8600 0.56 9830 0.56 

4O"F 2300 0.28 2765 (1".21 3225 0.29 3685 0.25 4145 OJI 4605 0.22 5530 OJ2 6450 0.31 7370 0.31 

50"F 1840 021 2210 0.15 2580 0.18 2945 0.16 3315 0.21 3685 0.15 4420 0.21 5160 0.19 5895 0.19 

6O"F 1535 0.15 1840 0.12 2150 0.15 2455 0.12 2765 0.15 3070 0.11 3685 0.15 4300 0.14 4915 0.15 

75"F 1225 0.12 1475 0.11 1720 0.12 1965 0.11 2210 0.12 2455 0.08 2945 0.11 3440 0.11 3930 0.11 

Models RGIRX (78-;'.tbe rmal effiaent) 

Size 75 100 125 ISO 175 200 225 250 3tO 3SO 400 

Temp Rise CFM P.O. CFM P.o. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. aM PD. CFM p.o. CFM P.O. 

50"F 1075 0.22 1435 0.41 1795 0.47 2155 0.36 2515 0.49 2875 0.40 3235 0.50 3590 0.38 4310 0.55 5030 0.62 5750 0.64 

6O"F 895 0.14 1195 0.28 1495 0.32 1495 0.25 2095 OJ3 2395 0.27 2695 0.34 2995 0.27 3590 0037 4190 0.42 4790 0.43 

70"F 770 0.09 1025 0.19 1280 0.24 1540 0.18 1795 0.25 2050 0.22 2310 0.26 2565 0.22 3080 0.28 3590 0.30 4105 OJI 

80"F 670 0.06 895 0.14 1120 0.19 1345 0.14 1570 0.18 J795 0.16 2020 0.21 2245 0.21 2695 0.24 3145 0.24 3590 0.24 

9O"F 595 0.04 795 0./0 995 0.17 1195 0.11 1395 0.15 1595 0.13 1795 0.16 1995 0.19 2395 0.21 2795 0.22 3195 0.18 

Models HRGIHRX (78.,,_ thennal effiCient, high CFM) 
100 125 200 225 250 350150 175 300 40075Size 

p.o.P.O.CFM CFM P.O. CFM CFM P.O. CFM P.O. PD. CFMP.O. eFM P.O. CFM P.O. aM CFM P.O.P.O.CFMTemp Rise 
1.033590 4490 J.JO 5390 0.81 6290 7185 0.95 8085 1.22 8985 0.85 10780 1.20 12580 I.J7 143751.13 1.170.58269520"F 
0.472395 2995 0.50 3590 0.37 4190 0.51 4790 0.43 5390 5990 0.39 718.5 0..54 8385 0.530.55 9S85 0.530.27179530"F ' 
0.27J795 2245 0.27 2695 0.19 3145 0.28 0.24 4040 0.30 4490 0.21 S390 0031 6290 0.30 00303590 71850.1513454O"F 

1435 0.15 1795 0.19 2155 0.14 2515 0.17 2875 3235 0.19 0.14 4310 0.19 S030 0.180.15 3590 5750 0.180.11107550"F 
1/95 0.13 1495 41900.14 1795 0.11 2095 0.14 2395 0.11 2695 0.14 2995 0.10 0.14 0.13 4790 0.1435900.0989560°F 

0.11955 1195 16750./ I 1435 0.10 0.11 1915 0.10 2155 0.11 2395 0.07 2875 0.10 3355 0.10 3830 0.100.097soF 715 
°NOTE: Temperaaure!'Se for Models approved 10 CandJal1 Standards IS 20"F-50 F 

Models CRGlCRX (80.,,0 thennal emdent) 

Size 75 100 125 175 225 250 300 350 400 

Temp Rise CFM p.O. CFM P.O. CFM P.O. CFM p.o. CFM P.O. CFM P.O. CFM P.D. CFM p.o. CFM P.O. 

50"F 1110 0.24 /330 0.34 1655 OJ9 2220 0.38 2960 0.41 3330 0.32 4000 0.47 4665 0.5/ 5330 0.53 

6O"F 920 0.15 1105 0.23 1375 0.26 1845 0.26 2460 0.28 2765 0.24 3320 0.32 3875 0.35 4430 0.36 

70"F 752 0.10 945 0.16 1/75 0.22 1575 0.19 2105 0.22 2365 0.20 2840 0.25 3315 0.26 3785 0.26 

80"F 695 0.08 835 0.12 1040 0.18 1395 0.15 1860 0./7 2090 0.20 2510 0.22 2930 0.22 334.5 0.21 

85°F 650 0.08 780 0.12 975 0.17 1305 0.15 1740 0.16 /960 0.20 2350 0.21 2745 0.20 3135 0.18l Models HCRGIHCRX {80% thennal eflicent, high CFM} 

Size 75 100 125 175 225 250 300 350 400 

Temp Rise CFM P.O. CFM P.O. CFM P.D. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. CFM P.O. 

20"F 2775 0.60 3330 0.89 4145 0.92 5555 0.84 7405 1.03 8330 0.74 10000 1.00 11665 1.03 13330 1.03 

30"F, 1875 0.28 2250 0.40 2800 0.41 3750 0.37 5000 0.45 5625 0.33 6750 0.47 7875 0.45 9000 0.45 

40"F 1395 0.16 1670 0.22 2080 0.23 2790 0.21 3720 0.24 4185 0.19 5020 0.27 5860 0.26 6695 0.26 

50°F 1110 0.13 1330 0.15 1655 0.16 2220 0.15 2960 0.16 3330 0.13 4000 0.17 4665 0.16 5330 0.17 

60°F 920 0.11 1105 0.13 1375 0.13 1845 0.13 2460 0.13 2765 0.10 3320 0.13 3875 0.1 I 4430 0.13 

70°F 790 0.10 950 0.11 1185 0.11 1585 0.11 21 IS 0.10 2380 0.08 2855 0.10 3330 0.10 3805 0.09 

° °NOTE: Temperaaure nse for Models approved 10 Canadaan Standards IS 20 F-50 F 

Model HRPO 

SlZI: 250 300 350 400 500 600 700 800 

Temp Rise CFM PO CFM PO CFM PO CFM PO CFM PO CFM PO CFM PO CFM PO 
40"F 4630 1.97 5556 1.45 6481 2.02 7407 1.70 9259 1.53 11111 2.14 12963 2.09 14815 2.09 

50"f 3704 116 4444 0.92 5185 1.29 5926 1.09 7407 0.98 8889 1.37 10370 1.34 11852 1.34 

6O"F 3086 0.88 3704 0.64 432\ 0.90 4938 0.76 6173 0.68 7407 0.95 8642 0.93 9877 0.93 

70"F 2646 0.64 3]75 0.47 3704 0.66 4233 0.56 5291 0.50 6349 0.70 7407 0.68 8466 0.68 

80°F 2315 0.49 2778 0.36 3241 0.51 3704 0.43 4630 0.38 5556 0.54 6481 0.52 7407 0.52 

90°F 2058 0.39 2469 0.29 2881 0.40 3292 OJ4 4115 0.30 4938 0.42 5761 0.41 6584 0.41 

100°F 1852 0.32 2222 0.23 2593 0.32 2963 0.27 3704 0.24 4444 0.34 5185 0.33 5926 0.33 

When the CFM of air throughput is gre.1ter than desirable or permissible for the unit, a bypass duct 13. Constructing 
may be constructed. Follow these instructions to determine th.:: correct size of the bypass dUel. 

Bypass Duct Directions for SiZing Bypass Duct 
I) From the tables in Paragraph 12, find the pressure drop (P.O.) and the allowable CFM lor the 

furnace that is being installed. 

Example: Standard Size RP 150 @ 50°F temperature rise 

P.O..38 

CFf\i 2210 
2) Subtrllct the allowahle eFr-d from the actual CFM of the installation to lktermine how much air 

must be divened through the bypass ducl. 
Form I-Ol'TDOOlt DUCT. :-'Ifg "'0. 132210, PlIge II 



13. Constructing 
Bypass Duct 
(cont'd) 

,	 Directions for Sizing 
Bypass Duct (cont'd) 

Example: Blower CFM 3000 

Allowable CFM -nJJ! 
. Bypass CFM 790 
3) Go to the column in the Bypass CFM Chan that is closest to the pressure drop through the heater.' 

Move down in that column until you find the CFM closest to the answer in Step 2). 

Example: P.O. .40: Bypass CFM 900 
4) Move to thl: left column to find out the required size of the bypass duct. 

Example: Bypass Duct Size is 3" 

Depth of the bypass duct is 18" on both inlet and outlet ends. Bypass duet must be located on side 
opposite controls and 2" from the heat exchanger side panel. 

NOTE: Not all capacities are covered in this chart. Ifyour installation is not covered, the correct size 
may be determined by consulting the factory representative. 

FlGURE 12 - Bypass Duct 
Control Side 

Top View 
of Furnace ~ 

~12';(51Plmminimuml------,/ 

~ Bypass Duct A 

Bypass eFM 
Pressure Drop through the Fumace"A"Width 

0.20 0.30 0.35 0.40 0.45 0.50inches mm 0.10 0.15 0.25 
3" 610 700 780 830 960 101076 490 530 900 
4" 1250870 980 1090630 750 1160 1310 1400102 
5" 16401010 1190 1300 1410 1520 1730 1810127 850 
6" 1290 1480 1650 1800152 1050 1940 2090 2200 2320 
7" 1250 1510 1760 1960 2180 2320 2500 178 2650 2800 
8" 2350 25601490 1810 2100 2760 2940203 3110 3290 
9" 2400 2700 3200 3400 36001700 2100229 2970 3800 
10" 2760 4020 4300254 1920 2350 3090 3650 4550 4800 

14. Duct Furnace Blower Connections 
Proper arrangement ofblower and duct furnace with resp,:clto angle ofapproach ofthe duct connection and the arrangement ofthe discharge opening 
ofthe blower is required. Blowers should be bonom horizontal discharge when coupled to the duct furnace. When a top horizontal discharge blower 
is connected to the duct furnace, be sure that sutlicient kngth ofduct is provided to permit even flow ofair at the end of the duet. Or, baffles may 

I 
b;~:;~\~:n;::;~:~:et:::;e~:j::::I~:~\'::fltO~\~O~:::;::~::se::~::~g:r~ftbeajr-cirCUlatiDgbIOWer.See
 
Hazard Levels, page 2. 

Suggested blo\ur tonnt'Clions for straight through airflo\Y. Un either method 
for good air coverage and emcient operarion. 

FIGURE 13 

Straight 
Through 
Air 

With 
Elbows 
Upor 
Down 

Direct 
Coupling 

i':OTE: "X" should ~ 
beYer b~ k-ss than 112 "Y , 

6" (152mm) 

GOOD 

Slanted Transirion L -l ~ 6" (I52mm) 
24" 

10 ---1 I (610mm) 
minimum 

~ f tJrm J.OtlTUOOH DUCT. Pag r 12 
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I-
With 
EIboM 
Right 
or Left 

POOR	 POORNOTE: Angle ·Zj 
sbould oner bti 
more tb.n lsi 01 CJI	 !

GOOD 

15. Gas Piping and WARNING 
This appliance is equipped for a maximum gas supply pressure of 1/2Pressures 
psi, 3.4 kPa, or 14 inches water column. Supply pressure higher than 1/2 
psi requires installation of an additional service regulator external to 
the unit. 

PRESSURE TESTING SUPPLY PIPING 
Test Pressures Above 1/2 PSI: Disconnect the heater and manual valve from the gas supply line 
which is to be tested. Cap or plug the supply line. 

Test Pressures Below 1/2 PSI: Before testing, close the manual valve on the heater. 

All piping must be in accordance with requirements outlined in the National Fuel Gas Code ANSI!
 
2123.1 a (latest edition) or CSA-B 149.1 and B 149.2 (See Paragraph I). Gas supply piping installation
 
should conform with good practice and with local codes.
 
Duct furnaces for natural gas are oriticed for operation with gas having a heating value gf 1000 (+ or

50) BTUH per cubic ft. If the gas at the installation does not meet this specification. consult the
 
factory for proper oriticing.
 
Pipe joint compounds (pipe dope) shall be resistant to the action of liquefied petroleum gas or
 
any other chemical constituents of the gas being supplied.
 
Install a ground joint union and manual shutoff valve upstream ofthe unit control system, as shown in
 
FIGURE 14. The I/S" plugged tapping in the shutoff valve provides connection for supply line
 
pressure test gauge. The National Fuel Gas Code requires the installation ofa trap \\-ith a minimum 3"
 
drip leg. Local codes may require a minimum drip leg longer than 3" (l)'PicaJly 6").
 

After all connections are made, disconnect the pilot supply at the control valve ,and bleed the system
 
ofair. Reconnect the pilot line and leak-test all connections by brushing on a soap solution.
 

WARi'lING: All components of a gas supply system must be leak tested 
prior to placing equipment in sen-ice. NEVER TEST FOR LEAKS WITH 
AN OPEN FLAME. Failure to comply could result in personal injury, 
property damage or death. 

Gas Connection (Not Gas Supply 
line Size) to Single-Stage Val~ 

(see FlGURES 14-17) 

RX, RG, RP. RPV 75-250 300-400 

HRPD 250-500 600-S00 

Natural Gas In," 3/4" 

Propane Gas 112" I'"'' 

FJGURE14 Minimum]" (25mm) clearance between --J 
Gas heater access panel and elbow or fitting ....~-..,1_. 
Connection 
Requirements 
-All Models	 Install a Jl8·' NPT plug with tap 

ror ttst gauge immediatel)' upstream 
of the gas suppl\' connection . \ 

Installer supplies 
manual shutoff, 
::round unions 
and shaded piping 

Form I-OUTJ>OOlt DlICT. ;\Hg No. 132210. rage 13 
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150 Gas Piping and Pressures (cont'd)
 
FIGURE 15 - Gas Connection Location·, 
Model Series RG, RP, and HRPD{M ultiple 
furnaces require ODe connectioq; see ' 
FIGURE 2C for approximate l0C3tion.) 

~ "~VG~S.P~'
~ Entrance 

~.tJ (1/:.,,>
Condensate ~cr'l}l1lj 
Weep Holes ~ 

Install the gas supply piping so tbat when the union is disconneetrd. tile suppl~' 

pipe will not interfere with tbe removal of the burner rack.. (The burner rack 
slides out of t~ controf side of the furnace.) 

FIGURE 16 - Gas Connection Location
Model Series RPV 

~ 
.Coad.nsale ~ '" h 
Weep Hoi. ~,I L 

Gas Supply Un: "~'... 
'). 
2·1I4" (70mm) 

FIGURE 17 - Gas Coooerooo LOOItion
Model Series RX 

Condensate '" 
bale (ncb corDer) 

" .. 
:1-';'-4" (70mml.. , 

Gas Supply 
Sizing 

I
'-" 

Manifold or Orifice 
Pressure Settings 

WARi~ING:Manifold gas 
pressure must never 
exceed 3.5" w.e. for natural 
gas and 10" w.e. for 
propane gas. 

,
 
'--' orm 1.0l;1'DOOK urcr. I'a~r 14 

Cap"ciry or Piping' Cubic Feel per Hour based 011 0.3" w.e. Pressure Drop
 
SpecifIC Gravily for Naiwal Gas -- 0.6 (Natural Gas - 1000 BTUlCubic Ft)
 

SpecifIC Gravily for Proplllle Gas - 1.6 (Propane Gas - 2SS0 BTUlCubie Ft)
 

Length DiameterofPipe 
of 3/4" 1-1/4"112" 1-1/2" .,"I" -

Pipe Natural Propane PropaneNalUraJ Propane Natural Natural Propane :~8!'-1ral ProDlUIePropane Natural 
,20' 92 730 44SS6 190 116 350 214 1100 671 2:00 ::Si 
,30' 73 :004S IS2 174 S90 360 890 S43 \(~5093 28S 

40' 63 38 130 30S 760 464 1~5079 24S 149 500 ss: 
,50' 409 1_ ;056 34 70 440 268 670 - .~liS 21S 131 

60' 50 lOS 400 244 610 -57.:. 
70' 

31 64 195 119 372 J:O~ 

22646 28 96 370 342 I~O180 110 560 "l '59 -- . ~ 

80' 6().:43 21426 S3090 55 170 104 350 323 9'?0 
90' 40 24 84 320 195 49051 160 98 299 ~:O :6~ 

38100' 23 79 48 30S 186 460ISO 281 S-O I ::192 
44 ~-634 2S0 ~'~O12S' 275 168 41021 72 79130 

,-ISO' 31 2S0 IS3 232 -;:019 64 73 38039 120 -~~ 

17S' 39
200'
 

28 17 225 137 35059 36 110 214 65067 
,26 16 55 34 210 128 320 .195 6:0100 61 ~.-

Note: When sizing supply lines, consider possibilities offut~ txpllrtsion and ina-cased rcquirco::J~_
 

Refer 10 Nalional Fuel Gas Code for additional infonnation on line sizing.
 

Measuring manifold gas pressure cannOl be done unlilthe heater is in operation. It is :ncluded in the 
steps of the "Check-Test-Stan" procedure in Paragraph 28. The following warnings omd instn:etions 
apply. 
For Natural Gas: Manifold gas pressure is regulated by the combination valw to :: .5" w.c. Ink: 
pressure to the ~'alve must be a minimum of 5" w.c. or liS noted on the rating plate :md a maximum 
of 14" w.c. NOTE: Always check the rating plate for minimum gas supply pressure. ~ibirnum 

supply pressure requirements vary based on the size of the burner and the gas cOt:troi option. ~Ios; 

units require a minimum ofSO w.c. of natural gas as stated above, but Sizes'350 and ~)() ·...ith de-,:mmi.: 
modulation require a minimum of6" .......c. natural gas supply pressure. Sizes 300 omd :: 50 '''ith mc.-:bmi
cal modulation require 7" ......c. 
For Propane Gas: Manifold gas pressure is regulated by the combinalion v:lln [0 10" w.c. Inie: 
pressure to the valye must be a minimum of II" w.c. and a maximum of 14" w.c. 

Before anempting to measure or adjust manifold gas pressure, the inlet (supriy! pR".i'sure n:U51 (le 

within the specitied range for lhe gas heing used both when the heater is in operaticn ::...,d on St;lIlc::y. 
Incorrect inlet pressure could cause excessive manifold gas pressure immediatd:. ~'r ~t some future 
time. 

Instructions to Check Manifold Pressure: 
I) With IhemanuaJ valve (on the comhinalion valve) positioned 10 prevent flow Ie me main b::.••ers. 

connect a manometer to the 1/8" pipe outlet pressure tap in the valvc. NOTE: .~ ::l:l.-,Omelcr 'I1t:i,i
tilled gauf!e) is recommended rather than a spring type gauge due to Ihe ditiin:ry ,'imair.::tin:nf 
calibr.ltion ofa spring Iype gauge. 

2) Open the valve and opcrate the heater. Measure Ihe gas pressure to the rr.~i:~.:'llc. ~(';-m;;!I: 

adjustments should not be necessary to the f:lctory preset regulator. 
If adjustment is nccesS<1f)', set pressure to corree[ scuings by turning the regubw~ se:-el\ l~ • .:k..:k
wise) to increase pressure. Tum regulator s.:rrw OUT (counterclockwi~e)10 d~c:e-~~ press\lr~. 

Consult Ihe vah'c manufacturer's Iilerature provided with the furn3ce for more .ie:;ji~.i inforn:..lii~'i\. 



I 
16. Electrical 

Supply and 
Connections 

WARNING: Ifyou turn off 
the power suppl)', turn ofT 
the gas. See Hazard 
Levels, page 2. 

All e:le:ctrical ,...iring and connections, including electrical grounding MUST be: made in accordance "ith 
the: National Electric Code: ANSUNFPA No. 70 (latest edition) or, in Canada. the: Canadian Elecuic:l.1 
Code, Part I·C.SA Standard C22.1. In addition, the installer should be )lwarc: of and in compliance: 
with any local ordinances or gas company requirements that might apply. 
Check the: rating plate: on the: heater for the: supply voltage and currmt requirements. A se:parate: line: 
voltage: supply with fused disconned S\\'itch should be: run dirc:ctly &om the: main electrical panel to 
the: furnace:, making connection to Ie:ads in the: junction box. All cxtemaJ wiring must be: within ap
proved conduit and have: a minimum te:mpel7lture rise: of 6O"c. Conduit from the disconnect switch 
must be: run so as not to inlerfe:re: with the: se:rvice: pane:ls of the furnace. 

If the: heater has field-installed options that require: e:le:drical connc:ctions, consult the: instruction sheet 
and wiring diagram supplied in the option package:. 
Specific wiring diagrams that include: standard and factory-installed options are included with the 
he:ater. Typical wiring diagrams are on pages 1~19. 

CAUTION: If any of tbe original wire as supplied witb tbe appliance must 
be replaced, it must be replaced with wiring material baving a temperature 
rating of at least] OsoC, except for limit control, optional bypass damper 
combustion air safety circuit (Option AG39 or AG40), and sensor lead 
wires wbich must be ISOaC. See Hazard Levels, page 2. 

Disconnect Switch 

Control Thermostat 

CAUTION: Make sure the 
thermostat bas an adequate 
VA rating for tbe total 
requirements. Add coil 
rating of all rela)'s and 
match thermostat rating. 
See Hazard Levels. page 2. 

Control Wiring 

17. Limit Control 

18. Fan Control 

A disconnect switch is a re:quire:d pan of this installation. Switches arc available, as options or parts.
 
or may be purchased locally. Whe:n ordered as an optional component. tbe disconnect switch is
 
shippe:d separately.
 
The: disconne:d ~itch may be: fusible: or non-fusible:. Whe:n providing or replacing fuses in a fusible:
 
disconnect sv.itch, use dual ele:ment time: de:lay fuses and size: to 1.2S times the ma.-umum total input
 
amps as state:d on the: unit I7Iting plate:. Whe:n installing, be: careful that the conduit and switch housing
 
are: c1e:ar of furnace: pane:ls and inspe:ction plates. Allow at least four feet (1.2M) of se:rvice: room
 
between the switch and removable: pane:ls.
 

A the:rmostat is not standard e:quipme:nt but is an installation requirement Use e:ithe:r an optional
 
thermostat available: \\ith the heate:r or a fie:ld-supplied thermostat. Install according to the: the:rmoslat
 
manufacturer's instructions.
 
A 24-\'011 the:rmostat must be: use:d to actuate: low voltage: gas controls. If line: voltage: from the:
 
the:rmostat to the: unit is de:sired., consult the: factory represe:ntative:.
 
Wiring be:twe:e:n the: thermostat and the heater must be: suitable for a te:mperalure rise of60°C. Labele:d
 
thermoslatle:ads are: pro"ide:d in the he:ate:r junction box for connection of thermostat \\iring.
 

Thermoslats should be locate:d five fe:e:t above: the Iloor on an inside w811, nor in the path of warm or
 
cold air curre:nts and not in comers whe:re: air may be pockete:d. Do NOT install a the:rmostat on cold
 
air walls. For specific conne:ction de:tails, re:fer to instructions with the thermostat.
 

Ifmore: than one unit is cycled from one thermostat, se:parately activated relays must be substitute:d at
 
unit thermostat connections.
 

Low vollage: (24 "olt) the:rmostats are: equippe:d with he:at anticipators which level out unit cycling for
 
optimum tempe:rature control. Set anticipator at full load conlrol AMPS.
 

24V Controls - Maximum Amps 
(24V Transformer has 20VA capacity) 

Single:-Stage Valve - .6 Spark Ignition System - .1 Relay Coil- .12 
Two-St:l2e: Valve - .6 Fan Control Heater - .12 
Ma.xitrotSystem - .5 Time Delay Re:lay He:ater - .1 

Field Control Wiring - Len2th and Gauge 

Total Wire Distancc from Minimum Rccorruncnded 
Length Unit to Control Wire: Gauge 

150ft (.l6M) 75ft 123M) Ii 18 g:luge 

250ft (76M) 125ft (38M) #16gauge 

350ft (107M) I i5ft (53M) #14 gauge 

The he:ater is e:quipped with a non-adjusl:lble high limit switch which shuts oft'the g:lS in the: event of 
motor failure:. lack of air due to diny filters. or restrictions at the inlet or outlet of the unil. See 
P:lragraph 28 for limit control check. 

I.	 Bluwer is lield-provitkd. The t':Jn control on the fumace will pro,-ide: the: following: 
{:ll A 45-s.:cond delay of blowa opcr;l\ion 10 prewntthe cJischarge of cold :lifo 

(h) Blower opcr.ttion:l5 long :IS Ihc unit is hoI. 

Furm I-OUTDOOR DliCr. Mrg Nu. 13~110. Pll~r 15 



- --

--

I 
2. The fan control provides additional safety by keeping the blower in operation in the evCllt !hal the18. Fan Control gas valve tails 10 close when the thennostat is satisfied. 

(cant'd) 3. To be sure Ihal the blower can continue to operate, the power supply to the furnace Ml:sr :'\OT 
, be interrupted except when servicing the unit 

'4. If the customer wants the furnace off at night, the gas valve circuit SHOULD BE OPE;\W by:l 
single pole switch wired in series with the thermostat. Some thermostats are provided with this 
feature. Multiple units controlled from a single thermostal are shut off in the same man::e-r. For 
proper operation. be sure ihe fan control wiring is observed. 

The fan CODIrO! contains a buill-in heater to conlrOl delay times. For proper operation, re:;:; to the 
wiring diagram furnished wilh the furnace. 
NOTE: Prior (0 10/03, the fan control was optional. Check the wiring diagram on the furnace. 

TYPICAL WIRING DIAGRAMS 

Gravity-Vented Furnace with Standard Single-Stage Gas Valve, W. D. 106875 _..... 
-.-_.... _.... --......_0iJI .....·--..tl~~rmm: ............- .......
, , -..... 
......w 

t . : 
, .---'- ~:::n- --- .. -: : ...._WI'Ut "'~Il 

Me""" ... Goo. 
_""' .~GA 
• ..., _GoA..~.-:......um...' ,.....u.,u...u..m~ 

t. .j
~ ~":':-a-oo------'-

.........
 -
~~~' ~--_ ... _....I 

... _. __ .~----_ .. _--~"

HanS 

t. THE FOllCJIIINING CONTROlS ARE SuPPLIED'" FC£D«)RFOR FIElD IHSTAt.~... -·="'· 
NONE 
2. THE FOllOWING CONTROlS ARE SuPPLIED AS 0P1'I0NAL EOUPMENT: 

SNi SWITCH AND THE.RUOST"T . 
3. oonED WlRH:iAHD THE FOllOWING CClfrftROlS ARE ~DNfO~
 

B'" OTHERS: 8l.0W£A _LA'"
 
... CAUfIOH: F Nt'( OF tHE ORIGINAl "MRE AS SuP9\.IED WITM THE APPL..IA.'IIC!:
 

MUST 8E REPL.&.CED." MUST BE REP\.AcED WlTtt WIRING MATERIAl. HAVING
 
A TEMPERATURE RATWG OF "T LEAST 10=. DEGREES c .• EXCEPT FOR Bl~
 

VENT SWITCH OR seNSOR lE.AD WlIU. W'JHCH UUST 8E 150 O£G'lE£S C.
 
5. ""E AND BLOWER MOTOR IIRAHCH CIRCUIT WIR£ SIZES StO.I..D 8E Of A s.:::: -: 
PR£~HT VOl'TMiE DROP BEYOf«J fM. PERCENT OF supp\'YUHf \lQLTACE.. 
,. USE _,.. GoA. \'ftAE FOR LINE .&NO UO'TOR WlReHG ON UNIT 
7. USE _" GA. FOR 2" va.T CONTROl. \VI~ ON UNn 
e. \'WHEN PRCNII:»IG OR RfP\....AC..c; fURS IN THE. FUSIBLE DISCONNECT $""''-:; 

USE DUAL ElEMENTS TIME OEU'Y FUSES AI«) SIZE ACCOAOIHG 'TO ,~ 
l-.tES 'THE ....-.x1MUlA T01A&. INPUT ~ 

,. OISCONNECT SMl'CH IS FIELD FURN.:SHEO OR AVAll.A8LE FROM FAC7()R'r .~ ...... :':-0'" 

JL --:::-:::;;-:;-_:_;-;-----R-G-S-E-R-I-E-SA-H-2-0-R-A-H-3-.-A-G'._C_l_'_W_D_II_'_O_6_8_75_R_E_V_#l_2 D_L_E _ 

-, 
'" 

_. __ ._._--------_ .. _-------_ .._--_._-_ .. 

~--------------------~~~ 
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Power-Vented Furnace with Standard Single-Stage Gas Valve, W.O. 106894 

I ..m~=::r"----": 
----- ~:::n- ------, : WlRINGCODE. . BLAQ(.8l( 

-. ., , 
BROWN-8R 

~ : REO-R 
._. •• J ORANGE-O 
• bClXI,.ll.Y' YEU.ow·y 

GREEN·G 
8LUE-BL 
PURPt.£-PR 
WHITE-W _.
" ... 

" 

--------§ 01--.------

OPEAATJHG SEOUENC£ NOTE 
1. SET THERMOSv.T AT LOWEST SEmHG. 

~~E FOLLOWING CONTROLS ARE SUPPLIED BY R£ZHOR fOR FElO .-5TALLATION.2. TURN ON f'OWi;R NlD ....,.UAI. GAS V....IIE TO UNIT. 
3. SET THERMOSTAT AT DESIRED SEnlNG. 2. THE FOLLOWING CONTROLS ARE SUPPUEO AS 0f'TIClIW. fOUFUENT:
(Ai FIRING RATE IS CONTROLLED BY w.c SINGI.E S~AGE THERMOSTAT. THERMOSTAT .
 
lSi BLOWER UOTOR OPERAT£S FROM HEAT OC......GER TEUPEAATURE.
 3. DOnED WIRING AHO THE FOLLOWING ~SARE SUPPlIEO N«J INST....LED 

BY OTHERS: BLOWER RELAY
 
FIAING SEQUENCE: 4. CAUTION: IF ~Y OF THE ORlGlKAl \MRf AS SUPP\.EO WITH THE APPlIANCE
 
1. ON A CAll FOR HEAT BY n£ THERMOSTAT. MUST BE REPL.ACEO.IT MUST BE REPLACED WITH _ING .....TE-. HAWfG
 
'AI THE VENTER UOTOR IS ErERGlZEC AFTER A 15 SECOND (APPROX.)
 A TEMPERAT\JRE RATING OF AT lEAST 10S OEGR£Es Co. EXCEPT fOR
 
TlUEDElAV. SENSOR LEAl) WIRE WHlCH Il.tUST BE 150 OEGR£ES C.
 
2. VENTER flOW SWlTClES FROM ".C. TO N.O. CONTACTS 5. LINE ~D BLOWER IolOTOR BRANCH CIRCUIT _ SIZED 8ItOULD BE OF A SIZE 
ENERGlZ1NG THE P..OT GAS V....VE AND SPARK GAP TO PROOIX:E TO PREVENT VOLTAGE DROP BEYOND flllE PERCENT OF SUPPlY U'lE VOLTAGE. 
A '''OT FLAME ON EACH OPfAATlHG CYCLE. THE SENSlHG PROlif. 6. USE "4 GoA. WIRE FOR LHE WIRING CIt UNIT.PROVES THE PRESENC.E OF THE PILOT fLAME. ANO ENERGIZES THE 7. USE"8 GA. WIRE FOR 24 VOlT CONTROL._ONUNlT.SAfETY SWITCH PORTION OF THE COlImlOL THE SWITCH ACTION e. ON 2C8I23OV. UNITS THE CONTROl TRAHSF.-..:R HAS A DUAL VOlTAGE PRIMARY.
CE-EHERGIZES THe $PARJ< GAP NfO E.-.eRGIZES THE MAIN VAlVE. 

FOR 23lN. UNITS USE BlACK ~ YEUOW LEADS lCAP RED~"l1tE MAIN GAS tGNrTES AND THE UNIT F1AES AT FUll RATE. 
FOR 2Oev. UNITS USE BLACK AND RED LEADS (CAP YElLOW). 3. F THE FLAME IS ExTlHGUlStED DURING BURNER OPERATION THE 
ON US.'"60V. UNITS THE CONTROl TIlANSfORUER ISASINGI.E VOlTAGE PRIMARY.SAfETY SWITCH Q.OSES THE""'" v....ve D RECYClE THE SPARK GAP. 
FOR uS/_v. UNITS lISE BlACK ~D YEUOW LEADS.ON UNIT EQUIPPED wm< G77ONC"LOCXOUT CONTROL. IF P"OT IS 
g. WHEN PROVIDING OR REPLACING FUSES IN TlE FUSIIIl.E DISCONNECT SWITCH

NOT ESTABLISHED W1T>4IN 120 SECQNOS (APPROX.) UNIT lOO<S OUT 
USE DUAL ELEMENTS TIME DELAY FUSES~SIZE oOCCOROING TO 1.2S 

AND tolUST BE RESET BY INT£RRUPTING POWER TO CONTROL CIRCUIT (SEE TIMES THE ,""","~UM TOTA1.INPUT AMPs. 
UGHTING INSTRUCTIONS). 10. DISCONNECT SW1TCH IS FIELD FURNISHED OR AVAIlA8I.E FROU F..cTORY AS AN cn 

FACTORY WIR..G 
FELD CONTROL WIRING 

FIELD WIRING TOTAL WIRE M......UU RECOUUENDED 
~;0 lENGTH WIRE SIZE 

OPTIONAl FACTORY_IHG 150 FEET "8 GA.m
< 

0
Q') 250 FEEl "6 GoA. 

- .. - .. - .. - .. -1- - OPTIONAl. FJIOLO WlRING 350 fEET ... GA.CO 
:;t <0 1.2.4.7.8.10. o~ TERMINAL BlOCK - HEATER COMPARTMENTN 11. 12. F. L1 & l2 

--~ 

-.. .. 

_....... -G.a 

o..~)lllQ.:: 

__co.. 

.- 

-
- 

~----~~~----~.E}-----------------------------------------------------------

RP SERIES AH2 OR AH3·AG1-CL 1 WD # 106894 REV 1:2 MLH 

Form I-OUTDOOR DlICT. Mfg No. 132210. Pagr 17 



TYPICAL WIRING DIAGRAMS (cant'd)
 

Gravity-Vented Furna.ce with Optional Two-Stage Gas Valve, W. D. 106877 

..
 

~~~]}- .-----, , 
! 

WHITE -W 

.. 

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

WIRING CODE 
BLACK-BK 
BROWN -BR 
RED-R 
ORANGE-O 
YELLOW-Y 
GREEN - G 
BLUE - BL 
PURPLE -FR 

_cc_
 
........
 
" 

..
 
~ 

~-

i~ 

- ~JOJ r·~.. 
i; 
~".
 

OPERATING SEQUENCE 
1. SET CONTROl S'MTCH AT "OFF" poSITION.
2. T\JAH ON POWER NID__ GAS VALliE TO UHIT. 
J. SET CQNTROI. S'MTCH AT -ALITa-posITION. 
(A) FIRING RATE IS CQNTAOllED BY n<E TWO STAGE THERMOSTAT. 
(B) BLOWER IOOTOR oPERATES FROM HEAT EXCHAHGER TEMPERATURE. 
4. S£T CCHTYlOl S'MTCH AT "OFF" poSITION FOR SMUTOOWN. 
'A) FAH CONTROl KEEPS BLOWER uoTOA ON WHIlE UNIT IS HOT. 

FilING SEOUENCE: 
1. ON A CoW. FOR HEAT BY THE LOW STAGE OF THEfWOSTAT 
(AI THE PIlOT GAS \IIOI.YE »m SPARK GN' ARE ENERGIZED TO PROOUCE 
A PIlOT FLAME ON EACH 0PERA1W'IG cYClE. THE SENSING PROBE 
PROVES THE PAESEfICE OF THE PIlOT FLAME AND ENERGIZED THE 
SAF£TY S'MTCH PQRl10N OF THE CQHlROL. Tt'E SWITCH ACT10N 
OE.£NERGIZES THE SPARK GN'NIIO ENERGIZES THE ...... v....VE. 
THE """'GAS lGNfTESNIIO THE UNITF..es AT LOW RATE. 
2. ON A CAU. FOR HEAT BY THE HIGH STAGE OF THERMOSTAT 
THE UNIT FIRES AT FLA.L RATE. 
J. IF THE fv.uE IS EXT1NGUISHEO ~ BURNER OPERATlOH THE 
SAF£TY SWITCH ClOSES THE MAIN VI'l.YE D RECYClES THE SPAAJ< GAP. 
ON UNIT EQUIPPED W1T>I GnONGC.A LOCKOUT COHTAOl.. IF PIlOT IS 
NOT EST-.ISHED WITH.. 120 SEcOHOS 'APPROX.) UNIT LOCKS OUT 
N<O WUSlBE RESET BY 1NTERRUPT1NG POWER TO CONTROl C1ACUIT (SEE 
lIGH1lHG INSTRUCTIONS). 

• • _ •• - 

___ 

.• _ • - - t -

FlCIlIAY WIRING 
fEUl_ 

NOTE
 
~c::;.E FOLLOWING CONTROlS ~ SUPPlIED BY REZNOR FOR FIElC "'5TAU.ATKlN:
 

2. n<E FOllOWING CONTROlS ~ SUPPUED AS OPTIONAL EQUIPYE'/'T:
 
SIW SWlTCH ....O THERUOSTAT
 
J. OOTTED WIRING AND THE FOlJ.OWING CONTAOlSARE SUPP\.:E!) .....D L~STAl.LED
 

BY OTHERS: BLOWER RElAY
 
•. CAUTION: F ANY OF THE 0AIGlNAI. _ AS SUPPl.IED WIll< r",.E ~IA."ICE
 

MUST BE REPlACED. IT OAJST BE REPLACED WITH WIRING ....TER"'l. ,.....VING
 
A TEMPEAAT\lRE AATING OF AT lEAST 105 DEGREES C•• EXCEPT res;.
 
SENSOA lEAD -.;WHICH MUST BE 150 DEGREES C. 
5. LI'lE NfO BLOWER WClTOA IlRAHCH CIRCUIT WIRE SHOULD 6E OF ... SIZE
 
TO PREVENT VOLTAGE DROP IIE\'OND FIVE P£RCENT OF SUPP\.Y lL'le ·.'O..TAGE.
 
&. USE .,. lOA. -.; FOR LINE -.oG ON UICT.
 
7. USE.,. lOA. W1AE FOR 2. VOl.T CONTROL _IN(; ON UNIT. 
t. ON 230V. UNITS THE CONTROl TlIANSFOAMER HAS A DI.W. VOL;~ PRl..........
 
FOOl 7»V. .-TS use -..0< AND \,£UOW lEADS (CAP REDL
 
ON 11_. UNITS TH£ CONTROl. TRANSFORMER IS A SINGlE '/ClT-'QE .....MAA)'
 

FOR 11 S/<liOY. UMTS USE lIlAC!< NfO YellOW L£AOS. .
 
I. WHEH PRQVIOIloIG OR REPl.AC8'lG FUSES IH nE FUSIlll.E llISCo."'~SWITCH
 
USE DUAl ElEMENTS TIME DELAY FUSES AND SIZE ACCOROtHG ;c ,~
 
TIMES THE MAXINUM TOTAl. IHPUT AMPS.
 
'D. OlSCOHHECT SWITCH IS FIEUHURHIStED OR AVAlLAIll.E FRCY F.LCTOAY AS .... OPTICN. 

FELD lOORING	 lOUl_-"~ 

WOGn! WIlf5IZI 4. ;.1.10.11. ooPl1lNAl FACTORY MRINC	 l1.tUU12llO It!T III Go'. 
25GFH"i 11iGA.. 

0f'l1ONAl. FIElD WAHG J5lIFfEl '" CO<

RG SERIES AH2 OR AH3-AG2-Cl7 DWG. #B-106877 REV #2 MLH 
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Power-Vented Furnace with Optional Two-Stage Gas Valve, W. D. 106895 

-
----- O-{[J}- ---------] WIRING CODE 

BLACK-BK 
BROWN·BR----- O-{[J}- ------, ' . ' RED·Rrt:d . ' ORANGE-O 
YEU.OW-Y 
GREEN·G 
BLUE -BL 
PURPLE-PR 
WHITE-W 

.. 
-

l1li -

--:-

---

--, -.... 
E}=-----~~----~·Gt------·---------------------·---------------

'.u -, if 
.1 

z !i 
I~ H 

a:!J.. 

N01"£ 
I. THE FOUOWIHG CONTROlS NI£ ~ BY ~ fOIl FIELD INSTAUATlClNc 
~E . 
2. THE FOUe-tG COHTRQlS NI£ SlA'UEDAS 0f'T1ClHAI.~: 

THERMOSTAT 
J. DOTTED __AHO THE FOU..,.."..c; COHnlOLSAM SU'l'UEDNlD ..sTM.UO 
BY OTHERS: &LOWER. RELAY 
4. CAUTtOH: If AHYOF THE 0RIGNA.l WW':EAS~MTHTHE.Nlf'\..WCE 
NUst BE A£PLACEO.IT MUST BE REPLACED ~ WWUrIG MA18UAL1WtIHG 
A TEMPEAATUfl£ AATING OF AT LEAST 105 DEGREES c.. 0CV'f fOIl 

r:...... IEQUEHCE; SENSOR LEAD WIRE wteCH IoIUST BE 1511 DEGREES C. 
,. QHACAU. ~Ofl NEAT 8YTMflOlll STAQ CW TtfIE"A..tOST.AT 5. LINE AND 8I.0W£R MOTOR BRANCH CIRCUIT _IHQULD IE OF A SIZE 
~1 TN: Yf.NTIEJ' ..alOft IS EI"EAGIZED AF"lEA A 1'5 SECOND ~) TO PREVE.... VOlTAGE DROP IIEYONO FHE I'D'CDn OF SUPPlY ~ YOt.TAGE. 

6. USE.w GA. WIRE FOR L'-' WIRING ON l.I'tIT.~A.OWS"M1'Of SWITCHES 'NOM "'C. TO N.O. CONTACTS 7. FOfl24 VOlTCOHTROl WlMGONUOfi.USE "'GA. _EfER<iIZ"G THE .....OT GAS VALVE /IJII4} S"",,,", GAP to fl'RQC\IC£ 
I. ON 2OtI7JOV. UNITS THE CONTROl T1UrH$FORMERHAS/tI.DiIJM. YCI,.'fAG( ~Y. 

fI'ftOYES THE PRESENCE OF THE ....OT FUoIIlIE NIflJ ENERGIZES THE FOR 23011. uNITS USE 8l.ACK _0 YEllOW LEADS leN' ~
 
SAHTY SWITCH ~ OF 1"I'IE. CCINTfIIOl.. 1'NE SWITCH ACnON FOR "'"". UNITS USE BlACk N<O RED LEADS lC»YaL~
 
O£<E"RG&ZES nc uwac. GJIttII NIflJ EIlIlEAGI%£S THE ....... "tUU.VE. THE ON IISI"'OII. LNTS THE CONTRQ. TRANSFORMER IS A &lNClLE IIQ.TAGE PRIMARY.
 

A. Pll.OT fLAME ON E.ACH o-t:""TIHG CTCll. THE SENSING PR08E 

....... GAS IGNTES AND THE UNIT .lREa AT LO/II RAT(.
 F()IA 115M6O'V. UNfTSUSE aACkNlOY'EU..CM'LEADS. 
3 ONACAU fOR"",T IrT THE t1IGH$TACiE ew: THERIIIOSTA'. THE""" .tR£SA.' f\AJ. 

~. _EN PROYOHG OR REPl.AClNG FUS£S .. TME ~ lIISCONECT SWITCH
:""':-TtE fLAMI. 18 ~D USE DUAL ELEJoENTS TlN£ DELAY FUSES AND SlU IolXORIlING TO 1.2,OUAING J.o&AW'of BuRNER o-'!RA'hQIN THE
s:.n-rr $Vll'TCH a.OKS nof( IIWN \MU..YE AND RECYCLEs THI: sPARK GAP. TIMES THE MAXIMUM TOTAl. -.PUT AW"S.
 
ON UNTlEQ&.IIPPEDWIl'H C77'DNGC-oI LOCKOUT CONTACt........OT IS
 10. OI$CQHNECT SWITCH IS FIELOFURNSHEOORAVALA8I.E FROMF.-etORY ASNt OPT.CN. 
HOT ESTAIIlI5ttEO"",.-...~ SECOHDS4APPROX.)UNIT LOCKS our
 
NCJ MUST H RE_T.., NTE"AIIVPJ~POWaA TO CONTJtOL CIRCUIT
 
(SU LJQtf1'1IIG tNSTRUCTICNS~
 

J.ACTOfI'Y WIRING ...... ......-.
FIELD \WWICO 'O'Ltl. wwu: ........... N.COMIIEfClEO
;0 t. 2. 4.7, I. '0. 11.l.£fIGTN 'MR( sou oQIl'TlCIrW. F~'ORY WIllING 12.13.'. L'" L2 

< 
'!Gf!n .IICio'.. 
2SOFEET .11GA 

m .. ~~ ........ ~. DfI"JJC:JfW.. FIELD '"'ING _RET .,. GA.
 

=t:t: w RP SERIES AH2 OR AH3-AG2-Cl7 WD II 106895 REV 113 MLH 
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The combustion air proving s\\itch. which ensures that proper combustion airflow is available is a19. Combustion Air 
pressure SWilch. The switch is a single-pole, doublc-throw switch, which senses pressure C3U5Cd by


Proving Switch !;he flow ofcombustion air from the venter. To prevent the switch from responding to sudden tempo

rary pressure fluctuations and to provide a prepurge, a small diameter orifice is installed in the outlet'
 

(Power-Vente~') , fining of the pressure switch. 

The electrical circuit ofthis heater is designed to check for proper switch position before each complete 
heat cycle. Only after check,ing the state of the pressure switch, and proving that combustion air is 
present will the gas ignition sequence begin. 

DANGER: Safe operation requires proper venting flow. Never bypass tbe combustion air proving s~itcb 

or attempt to operate the unit witbout the venter running and proper flow in tbe vent system. Hazardous 
condition could result. See Hazard Levels, page 2. 

All furnaces are equipped with a 24,\'olt combination valve which inciudes the automatic elccmc on20. Gas Valve 
olT valve controlled by the room thermostat, the pressure regulator. the safety pilot vah·e. and the 
manual shutoff valve. The standard gas valve allows for single-stage control from a single-stage. ~4-\'01t 

thermostat. 

WARt'lING: Tbe operating valve is tbe prime safety shutoff. AU gas supply lines must be free of dirt or 
scale before connecting the unit to ensure positive closure. See Hazard Levels~ page 2. 

21. Optional 
2-Stage 
Operati<;>n 
Heating Only 

I 
22. Optional 

2-Stage 
Operation 
MakeupAir 
Application 

Optional Ductstat with Capillary 
Tubing (Option AG3) - Either .01' the 
controls illustrated in FJGURE 18 IS used 
with Option AG3. The control is set 10 

70c F and has an adjustable range "ith a 
ti:-ed difterential of2-ll2cF. Due to dif
ferent eFM ,euings and outside air tem
peratures, the average do\\nstream out
let temperature may not match the 
ductstat sellin!! eX:lctlv. After the inslal
lation is complete. ad,;'ust Ihe selpoint of 
the ductsUt to achieve the d~sired a ....er
age outlet air temperarure:. 

Optiollal Ductst:lt with Electron ic Remote Setpoint 
Module 'Options AG15 and ..\G 16) - The lield-inslalled 
sensing probe is field-wired to a remote temperature ~
lector with iI temperature op.:rating range to 130"F. The 
r~mol~ modules and sensing probe are shipped separately 
for field installation. Follow .~he \\"iri~g di~gra~ with the 
unit Jnd the manulaclurer's instructIOns lor wifing and 
install:ltion. There will be one moduk for s.:lecting lem
peralure and on~·stagc adder modul.:. The digital display 
'11oduh: is optional. Se:e FIGl'RE 19_ 

The standard combination control valve is replaced with a two-static combination ltas control "a!ve 
providing for low fire: or high fire: operation controlled by a two-stnge thennostal. First stnge (low ftre) 
is factol)' se:t (not field adjustable). Both high and low stages arc controlled by a Servo regulator, 
maintaining constant gas input under wide variations in gas supply pressure. Sec instructions packed 
with the unit for specilic gas \'alve specifications. wiring. and operating instructions. 

Two-statle makeup air units arc equipped with a two-stage gas valve. but instead ofcontrol from a two
stage room the:rmOstaL the outlet air temperature is monitored and controlled b}' a I'.vo-stage ductstat. 
When the discharge air temperature drops to Ihe setpoinL low fire is energized. If low fire e:umot 
satisfy the ductstat sening. high fire is energized. 
Makeup air applications arc usually adjusted to discharge an outlet air temperature berween 65=F and 
75c F. In all applications. the allowable temperature rise of the fumace in the installation dict;:t~ the 
limits of the ductstat temperature sening. 
Depending on the option selection. the factory-installed sensor is either fidd-connected by c:ipillary 
tubin!! to the unit-mounted ductstat (FIGURE 18) or electrically connected to a remote: d~tronic 

temp;rature: selector (FIGURE 19). The remOle temperature s~lector is available with or without a 
display module. 
See FIGURE 20 for a general location ofthe factory-installed sensor with either the factor)'-mountcd 
or the remote ductstat sde\.1.or option. 

FlGUREJ8
Ductstat Control 
in Option AG3 

,~. 

"'.. ,.-/
Dial has no -  I 
actual tempera 1
ture markings. / 

"8" is approxi f@;"
mately 70°F. i it '1 

r.....,. ..... ~ __z.:;,.o;;.~ ~ , 
~-s. _ 
~ . 
~.. .\.'" 

• IF----  ._

Unit could be eqUipped with either control. 
Both arc factory set at 70c F 

Adjustable: .....: 

on the dial. . . _.~

~ 
~ - ~ 

". . 
. '.-.~ 

CAUTION: Be sure heat! 
cool selector switch is set 
to "heat". 

FlGURE 19- Remote 
Temperature Selector, 
Stage-Adder Module, and 
Optional Display Module 
for Ductstal in 2-Stage 
Makeup Air Control 
Options (Option AG 15 or 
AGI6) 

'-' :urm I-Ol'TDOOR Dl'CT, I'a~r ~tl 
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The mechanical modulation valve regulates the How of gas to the main bumer, depending on the23. Optional 
demands ofthe sensing bulb which is located in the: airstream adjacent to the beat exchanger. Inputs are 

Mechanical varied from 50"A. throu!h 100% offull rate in direct response to the modulating control sensing clement 
and depending on the temperature ofoutside air being forced through the furnace. Outlet air or returnModulation  air temperature can be maintained within a range of 50°F to 10000F (Option AG6) and is adjustable at 
the methanical modulating valve. Yalve manufacturer's spccifieations and opcr.ning instructions forMakeupAir 
mechanical modulating \'8lve may be found in the heater instruction envelope accompanying the

Application furnace. (See FIGURE 20 for a general location ofthe factor:y-installed sensor.) 
Installation NOTE: Sizes 300 and 350 with mechanical modulation require a minimum of7M w.c. 
natural gas supply pressure. 

FIGURE 20 - Duct Temperature 
Sensor Location 

24. Optional 
Electronic· 
Modulation 

I 24A. Electronic 
Modulation between 
50% and 100% 
Firing Rate (Options 
AG7, AG8, AG9) 

248. Computer 
Controlled 
Electronic 
Modulation 
between 50% and 
100% Firing Rate 
(Option AG21) 

I. Remove access panel in duetwon. 
Ret.iniae 

Sheetmew 
adjacent to connol companment

Plate access panel. 
2. Element is retained by spring 

clips. 

Seasor CapillaJ)' 

~~et 

3.	 Round gasket and metal retaining 
plate provide airtight seal for 
capillary and must be removed to 

Seasor Draeket remove the element(NOn:: Bracket
 
may nOl be the
 

same as the one
 
iUustrarcd.)
 

The type and capability of the electronic modutation system depends on the option sekcted. Elec

tronic modulation options are identified by a suffix to the Serial No. printed on the beater rating plate.
 
AG7 is identified as MY-I: AG8 is identitied as MV-3: AG9 is identified as MY-4; AG21 is identified
 
as MY-A; AG39 is identified as J\.lP-l; and AG40 is identified as MP-2.
 
Installation NOTE: Sizes 350 and 400 with electronic modulation require a minimum of 6" W.c.
 
natural gas supply pressure.
 

Depending on the heat requirements as eSlablish~d by the thermistor sensor, the bum~r modulates 
betwccn 100% and 50"/0 firing. The thcrmistor is a resistor that is tcm~turcsensitivc in that as thc 
surrounding temperature changes. the Ohms resistance changes through thethcrmistor. This change is 
monitored by the solid state control center (amplifier) which furnishes v8l)'ing DC current to the 
modulating valve to adjust the gas input. 
Each modulating ~'alve is basically a regulator with electrical means ofraising and lowering the discharge 
pressure. When no DC current is fed to this device:. it Junctions as a gas pressure regulator. supplying 
3.5" W.c. pressure to the main operating valve. 
Refer to the wiring diagram suppli~d with the furnace for proper wiring connections. Electronic 
modulation for heating controll~d by a specially designed room thermostat (600-8S0F) is identified as 
Option AG7. EI«tronic modulmion control systems for makeup air applicutions controlled by a duet 
sensor and temperature selector (55-90Q F) are identified as either Option AG8 or Option AG9. The 
temperature selector sening for Option AG8 is on the amplifier; OptionAG9 has a remote temperature 
sekctor. Both systems are available with an ove:rride thermostat. 

With this option thc furnac.: is equipped with a Ma.'Xitrol A200 signal condi
tioner which operates much the same way as the amplifier above to control the 
regulator valve. The conditioner accepts an input signal ofeither -1-20 milliamps 
or 0-10 "olts from a customer-supplied control device such as a computer. 
With the dip switches on the conditioner in the ·on" positions, the conditioner 

accepts a 4-20 milliamp signal. In the "otr' positions. the conditioner accepts a 0-10\1 signal. The: 
conditionerconvcns the signal to the 0 to 20 volt DC current required to control the modulating valve. 
Temperature selection is through the field-supplied computer software. 

24C. Electronic Modulation between 20-28% and 100% Firing Rate (U.S. Patent 6,109,255), 
Option AG39 - natural gas Model RP only; not available on Size 350 , Depcnding on thc size. furnaces equipped with electronic modulation Option AG39 ha\'c 3 ~O-28% 

turndown ratio. The furnace will ignite 31 any input rate in the 3\'ailable range and will maintain average: 
Ihermal etliciencies equal to or greater than the thermal etliciency at full tire. 
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L~" VtJLlUllCIl 

Electronic 
Modulation 
(cont'd) 

24C. Electronic 
Modulation between 
20-28% and 100% 
Firing Rate (U.S. 
Patent 6,109,255), 
OptionAG39 
(cont'd) 

I''' •.''''''UI.. l'tIDn .llIlCI. ... re»Uf r IU ua~ ':)upply 
Model Turndown Input Range Modulating Vain Pressure Required 
RP 125 20"10 25-125 3.9" W.c. 5" W.c. 

. RP 150 27% 403-150 3.7" W.c. 5" W.c. 

RP 175 23% 40.3-175 3.7" W.c. S"w.c. 

RP200 26% 51.8-200 3.9" W.c. 5" W.c. 

RP225 23% 51.8·225 3.9" W.c. 5" W.c. 

RP2S0 28% ' 69-250 4.0" w.e. 5" W.c. 

RP300 23% 69·300 4.0" W.c. 5· W.c. 

RP 400 25% 100-400 4.4" W.c. 6" W.c. 

The gas train includes a single-stage gas valve. a modulating vah·e. and two gas pressure switches.. nc 
burner rack is e:quipped with one flash carryover and a regulated gas lighter tube system. The: calT;;O\'C: 
lighter nlbe receives its gas supply through the regulator. simultaneously "lth the gas to the burner. 
Control of the system is through a MaxitroillES41 OA arnplilier with a corresponding remote temper-
lure dial (Maxitrol #ES4 JOTP). 

FIGURE21-0ptionAG39 

Manifold Arrangement 

Description of Operation 
of Option AG39 

I 
Combustion Air Pressure 
Switch Setting 

Sensor Location 

Wiring and Service 

urm J.OliTUOOR uver. ragr 22 

Nate: An'aoplIICm ma~' vary slipdy depaKliug 
00 !8S val",,; compoGmlS Ire the same. 

The gas supply (see pre:ssure requirements in the table above) connectS to the single-stage gas val-c. T(I 
compensate for additional pressure loss through the modulating vah·e. the single-stage gas valve :'3;.:l 

custom outlet pre:ssure setting higher than when it is used on a standard gas manifold. The pilot rubin! 
connects to the pilot pon on the single-stage gas val\'e. When the valve receives a call for heat fron:; t::~ 

amplifier and pilot is established. gas !low from the single-stage vallie goes to both the modulating '.~\ c 
and the re~ulaled lighter tube system. \\llen the signal from the amplifier to the modulating "':Uw 
requires Ie:ss-than-high lire operation, the modulating valve functions to lessen the gas flow to ':.':~ 

burner to reduce the input rate to that required to maintain the desired temperature. When thc iI:r:lt 
rate: is reduced enough to decrease the gas pressure to 1.1- w.c., the primary gaspressure S\..itch :.. ti:~ 
manifold activates the gear motor that controls the bypass damper in the venter/combustion ~ 

system. The: bypass damper opens divening some of the incoming air directly into the flue .iu.::. 
reducing airflow through the burner. Safety switches monitor the position of the bypass damper. Wn~:1 

the gas pressure increases above I. I" w.c.. the bypass damper closes, 

This uniquely designed modulation system requires comhustion air pressure settings different frcm 
the standard system. The approximate settings for the combustion air proving s",itch at sea-ie\"e: 
operation arc: 

Sizes with 
AG39&40 
125-225 

250-:100 

Startup Equilibrium Factory 
Cold at FuJI Rate Setting 

-1.3"w.c.±O.2 -1.05"w.c.±O.\ -1.0·w.c.±O.2 

-1.2"w.c.::0.2 -0.95"w.c.±O.I -.7S·w.c.±0.5 

For the convenience of the installer. the duct temperature sensor is factor:' installed in the cabinc:~ leg
 
(See FIGURE 20). Although the sensor has a mixing tube. at this distance from the discharge it d~ n('1
 

receive a true mix. so the temperature read hy the se:nsor will he slightly higher than the actual ~r
 

entering the duclwork. The S)'Stem will provide comfon level heat if the selector is set slightly :,,\\'~r
 

to compensate for this reading. The offset temperature will val)' with the application. If a d:r~;l
 

correlation of these two temperatures is required. move the duct sensor 10 a location in the duc:wof.,
 
:Ibout 10-J2leet (3-3.7M) from the furnace discharge.
 

For wiring, consult the wiring diagram attached to the furnace. All wires in the electrical box conn~;li!:g
 

the modulalion controls must have a temperature rating of 150°C.
 
This is a unique system which includes custom-built components and custom settings. If serv:.::e :~
 

required, follow Ihe: general troubleshllnling guide on page 27 and the speciallrnuhleshouting gui':~ .:.;'.
 
p.:lgc 23.
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Generlillnstructions: For each step. check to en
sure that the ~;ring is not defective and that the 
wiring connections are secure. 

Svmplom • Part I: 
Main burners are inoperative. 
Assumes thal24 volts is a\'ailable 
between Terminal 2 and Terminal 

7. 

Ched<-.shan 

:=.::'~~---=::.< 
-~_. 

24D. Computer Controlled	 With this option the furnace is equipped with a Maxitrol A200 signal conditioner (see 

illustration in Paragraph 248) which accepts an input signal ofeither4-20 milliamps or 0-1 0Electronic Modulation 
volts nom a customer-supplied control device such as a compute;r. Widl dle dip switches on

between 20-28% and the conditioner in the "on- positions, the conditioner accepts a 4-20 milliamp signal. In the 
100% Firing Rate (U.S. "off" positions, the conditioner accepts a 0-1 OV signal. The conditioner converts the signal 

Patent 6,109,255), Option to the 0 to 20 ''Oil DC current required to control the modulating vaIYe. The heater functions 
and is equipped in the same way as described in Paragraph 24C (Option AG39) except thatAG40 - natural gas Model RP 
with computer control the temperalUres are selected through the field-supplied software 

only; not available on Size 350 and there is no temperature selector or duet sensor. 

Troubleshooting Guide for Checking Bypass Combustion Air Damper Safety Circuit on Model RP 
with Option AG39 or Option AG40 

Symptom - Part 2:
 
Steady call for beat - burner cycles.
 
Assumes constant voltaee between Terminals II and 7 and Terminals 2 and 7•
 

........ maNfoId
 
........... 1----------.
 
-CJClInv 

-.... 
and TenNwI 71 

m.nikMd peas is 

NO	 A8~.~:T~s::SedY '>.!>'e":E;SL- ~ 
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25. Pilot and Ignition Systems 
The horizontal pilot is located in the control end of the burner rack and is 
accessible after the control companment panel has been removed. All pilots 
are laIget type with lint-free feature: Pilot g~ pressure should he the same as 
supply line pressure. (See p~~ph. ~ S.) If.required, adjust. the pilot flame 
length to approximately 1-1/4 with pilot adjustment screw In control valve 

body. . 

.......
 
FIGURE 22

Burner Rack
 
witbSpark
 
Pilot
 

lotrrminent Spark Ignition Safety Pilot Systems - There are two types 
of interminent spark pilOts -- one t)'pe shuts off the pilot gas now between 
the cycles and the other not only shuts otT the pilot gas now between cycles 
but also has a lockout device that stops the gas flow to the pilot if the pilot 
fails to light in 120 seconds. This lockout feature requires manual reset by 
interruption of the thermostat circuiL Propane units installed in Canada re
quire the spark ignition system wi~h th: lockout d~vice: .Refer to the ":iring 
diagram supplied with the he~ter '~r pllol s)'stem !dentJllcallOn and wmn~. 

Spark pilot without lockout IS deSIgnated as Opnon AH2; With lockout IS 

Option AH3. 

CAUTION: Due to high voltage on pilot spark wire 
and pilot electrode, do not touch when energized. See 

l 
Hazard Levels, page 2. 

lonition Controller· As part of the intermittent safety pilot systems, the 
i;nition controller provides the high voltage spark to ignile the pilot gas and 
also acts as the flame safety de\·ice. After ignition of the pilot gas, the ignition 
controller electronically senses the pilot flame. A low voltage DC electrical 
silmal is imposed on the separate metal probe in the pilot assembly. The 

"-" m~tal probe is electrically insulated from ground. The pilol flame acts as a 
conduction path to ground completing the DC circuit and proving pilot flame. 
With pilot flame proven. the ignition controller energizes the main gas valve. 
Ifno spark occurs, check the following: 
a) Voltage belween blue and white terminals lnon-Iockout type pilot) and 

Terminals 2 and 5 (lockout type pilot) on the ignition controller should be 
at least 20 volts and no higher than 32 \·olts. Refer to Troubleshooting 
(Paragraph 32) ifno voltage is observed. 

b) Short to ground in the high tension lead and/or ceramic insulator. 
c) Pilot spark gap should be approximately 7/64". 

FIGURE 23 - Maintain spark gap of7/64" 

23/32" nrsl burner 
11B-25mn,) 

TOPVI£II' 

1 
Crn.erline of 

Pilol 
Orifice 

7116"± Jn6~
1 \lInlm±J.(,) 

l'op VifW 
of Burnl'J 

"-" Form I.OllTDOOR DVer. I'~gr 2-4 

NOTE: When checking for spark ",;th the pilot' burner assembly 
removed from the burner rack,. the pilot assembly must be 
grounded to the heater for proper spark. 
If the above conditions are normal and no spark occurs, replace 
the ignition controller. 
If the main gas valve fails to open '''ith a normal full size pilot 
flame established. check for the following: 
a) Voltage between black and brown leads on the main gas valve is 

20 to 32 VAC and there is no main gas flow with the built-in 
manual valve in FULL OPEN position - the main valve is 
defective. 

b) No voltage betv.·een black and brown leads on the main gas 
valve - check for disconnected or shorted Ilame sensor lead or 
flame sensor probe. 

When the above conditions are normal and the main gas flow is 
still off. the ignition controller is probably defective. 

26. Burners and Carryover 
System 

These duct furnaces have indi\'idually formed steel burners with 
accurately die-formed pons to give controlled name stability with
out lifting or flashback with either natural or propane gas. The 
burners are lightweight and faclory mounted in an assembly which 
permits them to be removed as a unit lor inspection or service. 

Natural gas burner racks (except when equipped with electronic 
modulation Option AG39 or AG40; see Paragraphs 24C and D) 
are equipped with two flash carryovers. Propane gas burners are 
equipped with one flash c311yover and a regul81ed gas lighter tube 
system. 
During regular service, check the main burner ports, the carryover 
assemblies, and the orifices for cleanl iness. 

27. Burner Air Adjustment 
Burner air shuners are not normally required on natural gas fur· 
naces. Air shuners are required on propane gas units and may 
require adjustment. 

Before making any adjustments to the air shuners, allow the heater 
to operate for about fifteen minutes with the air shuners open. 
The slotted screw on the end manifold bracket moves the air 
shutters and adjusts all burners simultaneousl~~ Turning the sere"... 
clockwise opens the shuners: counterclod:wise closes the shut
ters. After the furnace has been in operation for 15 minutes, close 
the air shuners observing the flame for yellow-tipping. Open the 
shuners until the yellow disappears. A limited amount ofyellow· 
tipping is permissible for liquelied petroleum gases. Natural gas 
should not display any yellow-tipping. 

When making the adjustmenL close the air shuners no more than 
is necessary to eliminate the problem condition. 

DANGER: Failure to install and/or adjust air 
shutters according to directions could cause 
property damage, personal injury, and or 
death. 



28. Check Installation and Startup 
Check the installation prior to startup: , o Be certain the electrical supply matches voltage rating of the fur

nace. (Refer to the rating plate.) 

o Check all field wiring against the wiring diagram. Be sure that "ire 

gauges areas required for the electrical load. 

o	 Be certain that the el eetricaJ entrances are sealed against the weather. 

o Check. that fuses or circuit breakers are in place and sized correctly. 

o	 Be sure that all condensate drains are open. See Paragraph 10. 

o Chedc clearances from combustibles. Requirements are shO"n in Para

graph 6. 

o Check piping for leaks and proper gas line pressure. Bleed gas lines 
of trapped air. See paragraph IS. 

a) Tum manual shutoff \'alve to off position. 
b) Tum gas supply on. 
c)	 Observe gas meter for movemen~ or 
d) Attach pressure gauge readable to .1" W.c. and after turning gas 

on' for ten secondS. tum gas supply off. No change in pressure 
should occur over a three-minute period. 

e)	 If either c) or d) above indicate a leak. locate leak by brushing 
a soapy solution on all fittings, Bubbles will appear at a leak. 
Repair and repeat tests. 

o Power Vented Models - Check to make sure that flue discharge 

openings are free from obstructions. 

o Gra\'ity Vented Models - Be sure that vent cap is installed properly. 
Ifrequ·ired. vent cap extension must be installed. See Paragraph 9A 

Operating Sequence Gravity-Vented Models
 
I) Set the thermostat switch at its lowest setting.
 
2) Tum on power and main and manual gas \'alves.
 
3) Set thermostat swilCh at desired sening.
 
4) Thermostat calls for heat. The pilot gas valve and spark gap are
 

energized to produce a pilot flame on each operating cycle. The 
sensing probe proves the presence of me pilot Ilame and ener
gizes the safety switch ponion of the control. The switch action 
de~nergizes the spark gap and energizes the main valve. The 
main gas ignites and unit fires at full rate. 

5) If the flame is extinguished during main burner operation, me 
safelY switch closeS me main valve and recycles the spark gap. 
On u'nit cquippcd with a G770NGC-4 controllcr which includ.:s 
lockout, if the pilot is not established within 120 seconds (ap
proximately), the unit locks out and must be reset b~' interrupting 
the power to the control circuit (See Lighting Instructions). 

6) The sensing probe proves the presence of the pilot tlame. 
(a) Dc-energizing the ignitor. 
(b) Energizing the gas valve. 

7) Set the thermostat switch at lowest setting for shutdown. Fan 
control I;eeps the blower on while unit is hoI. 

8) Set the S/W switch at "ON" position (closed) for continuous 
blower oper.Jtion. 

Operating Seguence - Power-Vented Models 
I) Set the thermoslal switch at ilS lowest setting. 
2) Tum on power, main and manual gas valves. 

(a) Firing rate is controlled by the thermostat. 

(b) Blower motor o~rates from heal exchanger temper,tlure. 
3) Set thermostat switch at desired sctting. 
4) Thermostat calls for heat 

(a) The \"enter motor is energized after 15-second (approximate) 

time dela". 
(b) Vente~ flow switches from N.C. 10 N. O. contacts. energizing 
the pilot gas \'al\'e and sparl; gap to produce a pilot name on each 
operating cycle. The sensing probe proves the presence of the 

pilot flame and energizes the safety switch ponion of the control. 
The switch action de-energizes the spark gap ana energizes th,e 
main valve. The main gas ignitcs and the unit fires aI full rate. 

5)	 If the flame is extinguished during main burner operation. th,: 
safety switch closes the main valve and RC)'C1cs the spart. gap. On 
unit equipped with a G770NGC-4 controller wbich includes lock
out contro~ if thc pilot is not established \\-ithiD 1:0 s..-conds 
(approximately), the unit locks out and must be ;esc[ by inter
rupting the power to the control circuit (See Ligilting Instruc· 
tions), 

Startup 
o Tum electric and gas supply on to the furnace. Adj:JSt the thermo

stat or duClStat so that a call for heal exists.. Obscr.·e for complete 
sequencing ofsafety pilot and ignitiolL 

Check installation after startup: 
o With the unit in operation, measure manifold gas pressure. Mani

fold pressure for natural gas should be 3.5~ w.c. a.,d to" w.c. for 
propanc gas. Scc Paragraph IS. 

o Tum the unit offand on, pausing two minutes between each cycle. 
Obscrvc for smooth ignition. On two-stage or modulating burncr 
systems, manipulate temperature adjusunent slowl~.. up and down 
to see ifcontrol is sequencing or modulating propc~~ Raising tem
perature setting drives burner on or to full fire. 

DObserve burner flame at full fire. Natural gas flame ~ould be about 
I-112" in height with blue coloring. Propane gas t~ame should be 
approximately the same length with blue coloring. Yellow tipping 
may appear on propane gas. Ifyellow extends t-cyc-ndl/2 ,0 3/4",' 
adjust air shutters. See Paragraph 27. 

OClose all panels tightly. With the heater OIL check ::mit control by 
completely blocking off distribution nir. The limi• .:omrol should 
open within a few minutes, shutting off the gas 5U~,?iy iO the main 
burners. . 

o Return all instruction forms and warrant)' into:-:nalion to the 
"Owner's Envelope". Keep for future reference. 

DANGER: The gas burner in this gas-fired 
equipment is designed and equipped to provide 
safe, complete combustion. Bowev-er, ,if-the 
installation does not permit the burner to receive 
the proper supply of combustion air, complete 
combustion may not occur. The result is incomplete 
combustion which produces carbon monoxide, a 
poisonous gas that can cause death. Safe operation 
ofindirect-fired gas burning equipment requires a 
properlv operating vent system which vents alJ flue 
products to the outside atmosphere. F~lJRETO 
PROVIDE PROPER VENTING WILL RESULT 
IN A HEALTH HAZARD WIDCR COULD_ 
CAUSE SERIOUS PERSONAL INJURY OR 
DEATH. 
Always comply with the combustion air 
requirements in the instaIlation codes and 
instructions. Combustion air at the burner should 
be regulated only by manufacturer-provided 
equipment. NEVER RESTRICT OR 
OTHERWISE ALTER THE SUPPLY OF 
COMBUSTION AIR TO ANY HEATER 
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SERVICEAND MAIN I t:.NANl,;t JU. Lleanlng t'1I01 ana IVlaln 

WARNING: Ifyou tum ofTthe p~wersupply, turn 
off tbe gas. See Hazard Levels, pa~e 2. 

This unit will opcr.lle with a minimum ofmainten~ce.To ensure long 
life and satisfactory perfonnance, a furnace that IS operaung under 

lnnal conditions should be inspected every four months. If the fur
~'Iace is operating in an area where an unusual amount ofdust or soot or 

other impurities are present in the air, more frequent inspection is
 

recommended.
 
The following procedures should be carried out at least annually (See
 

Paragr.lphs 29-3 I for instructions).
 

o Clean all dirt and grease from the primary and secondary com

bustion air openings. 

o Clean the heat exchanger both internally and externally. 

o Check the pilot burner and main burners for scale, dust, or lint 

accumulation. Clean as needed. 

o Power Vent - Check the flue products outlet; clean if needed. 

Gravity Vent· Check the vent cap or optional vent system; 

replace any parts that do not appear sound. 

o Check the wiring for any damaged wire. Replace damaged 

wiring. (See Paragraph 16 for wiring requirements.) 

CAUTION: Wben cleaning, wearing eye protection 
is recommended.' 

NOTE: Use onl)" factor)'-authorized replacement parts. 

29. Burner Rack Removal 
Instructions 

Tum off the gas supply. J I. 
2.	 Tum off the electric supply. 

3.	 Remove control access side panel. 
Disconnect the pilot tubing and flame sensor lead. 
Mark and disconnect electric valve leads. 

4. 

'-' I. 
Uncouple the union in the gas supply.
 
Remove sheetmetal screws in the top comers of the burner rack
 

6. 
7.
 

assembl\'.
 
8.	 Pull "d';'wer.type" burner rack out of the furnace. 

10 diS:lSSemble the burner rllck: 
I. Remove Carryo\'er System -

NlItural GlIS - remove the flash carryover syStem from the "mani
fold end" of the burncr rack 
NOTE: Natural gas burner racks manutactured prior to 3i95 have a 
li!!hter tube carryover system. Break the lighter tube connection at 
th~ oritice and remov~ the supply tubing, the drip shield and the 

lighter tube. 
Propane Ga5 - break the lighter tube connection at the rcglllalOr and 
remove thc Iightcr tubc orifice supply tubing; remove the retaining 
screws in the drip shield and the shield: remove the retaining screws 
and slide out the lighter lUbe. 

2.	 Pull main burners horizontally away from injection opening and lift 

out. 
3.	 Remove manifold bracket screws and removc manifold. 
4.	 Remove the main burner orifices. 
S.	 Remove screws and lift out pilot burner. 

follow the instructions in Paragr:lph 30 to clean. To re-assemble and 
replacc, rcverse the above procedures being careful not to create any 

Iln$:lJe cond ilions. 

• CAUTION: When cleaning, wearing e)'eprotection 
" ..:i:;:s..:.r~e~c.::o~m.:.:m::.:.:e.:.:n.:d.:.ed;;.';"" _ 
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In the event the pilot flame is shon and/or yellow. check the pilot· 
orifice for blockage caused by lint or dust accumulalion. Re::Jo"'~ the 
pilot orifice and clean with air pressure. DO NOT REA.l\-t THE ORI
FICE. Check and clean the aeration slot in the pilot bumc_ 

'Clean the metal sensing probe and the pilot hood \\ith an ~e::' .:!oth 
and wipe off the ceramic insulator. Check the spark g3J=: ;:pri;: gap 
should be maintained to 7/64". After the pilot is cleaned. biow:my din 
a....lly ....ith compressed air. 
Clean main burners and burner orifices using air pressure. L";"::;JJ air 
nozzle 10 blowout scale and dust accumulation from the t-urn~ pons. 
Alternately blow through the burner ports and the ventur.. t-;.:::. fme 
wire to dislodge any stubborn panicles in the burner pom'. D., nc-t use 
anything that might change the pon size. 

Clean the burner rack canyover systems with air pressure. 

31. Cleaning the Heat Exchanger 
To clean the outer surfaces (circulating air side) of the he:ll ::x~h:!=Iger. 

gain access by removing the inspection panels in the duc:w('r};: .:'1" re
move the ductwork. Depending on '''nether or not the ~",:: :s de
signed for high CFM (Model prefix "W), there may be .:l.irec":onal 
baffles between the heat exchanger tubes. The standard ::Urnac:: has 
baffles between the heat exchanger tubes as ShO\\l1 in nGllU: 24. 
(High CFM furnaces have only the top baffle suppon wh':cb .io.::s not 
need to be removed for cleaning.; To remove the baffles. re:no\;-e the 
screws marked "A" in FIGURE 24. and slide each baffle forward.. Use 
a brush andlor an air hose to remove accumulated dust an.:! ~_"<e de
posits from the heat exchanger tubes and the baftles. Re-in.cu.J the 
baffles by sliding them into the rear slot and replacing the $<.""'reW. 

The inner surfaces (combustion air side) of the heat exch=ger = be 
reached for cleaning with the burner rack removed. (See p~~c. :9.) 
An air hose, an 18-24" long, 1/2" diameter furnace brush I. c~ he:l\:. wire 
with steel wool securelyanached), a flashlight. and a mirror 3.1':: n~ed. 

Furnaces designed to provide high efficiency heating have -\.• sUped 
baftles in the top of each heal exchanger tube. Follow the :n:>tnlcons 
below to remove the "V· baffles when cleaning the inner 5U: ::;.;:e:; ("·ithe 
heat exchanger. 

NOTE: High efficiency furnaces manufactured prior to 3i9: h~\·e ~ -C
prefix in their model designation. All furnaces manufacrurf'd b~in
ning 3/95 are designed for high efficiency and include tbe hrat 
exchanger ..v.. baffles. 

Instructions to Remove Hrat Exchanger ..v.. Barnes: 

Gravity Vent Models (See FIGURE 25) 
I)	 Remove the ends ofthe flue gas collection box. On the .:'Clntn.': side 

of the furnace, remove the block-otT plate to gain ;;.""e:;s t ..."l the 
collection box end. 

2) Sizes 75-175 -- Remove one of the tube baffle retainbl! :m~e:; on 
c:ach inside wall of the eolleci ion box. Each tube baffle ~g2.: ~ one 
screw. 

Sizes 200-400 .- Remove the Ilue diyener. Remo\'e :be $<.-:":\" at 
each end and slide the Ilue divener out of the tiJrnac::. 

3) Pull the "V" baffles out of the heat exchanger. 

Power Vent Modrls 

I)	 Remove the ends ofthe flue gas collection box. On the CClr.tn:- j side 
of the furnace, remove the venter assembly and the Ill::: ol!tl~ duct 
to gain access to the collection box end. 

2)	 Sizes 125-300 -- Remove one of the lUbe baffie retaini..,g :o.."lg:.es on 
each inside wall of the colleclion box. Each tube b:lffie :mg..;e h~5 one 
screw. 

Size 400 -- Remove the: inner batlle frnm the nue wlle":::l'n [-l'\:. On 
the conrrol side, align Ihe inner baffie with Ihe :,,101 in L'-;e ::-oE~':lion 

box edge. Pull the inne:r bat11e unlil it clears Ihe he:.!: e\:~:'=g~r. 



l 
Remove the screw at each end and slide the flue divener out of the furnace. 

3) Pull the "Y" baffles out of the heat exchanger. 

Clean the inner surfaces ofthe heat exchanger from beneath using the brush to "scrub" the tube ",-ails 
to remove any accumulated dust rust and/or soot Clean the "V" lUbes and re-asscmble the heal 
exchanger and the furnace. Check the furnace for proper operation. 

,------:----:-----:---:----,
FlGURE 24 - When deaning outer heat exchanger F1GURE 25 - Remove "Y" Barnes to Clean Inner Surface ofHeat 
surface remove dirt>Ctional air baffles. Remove 
Screws"A" and slide barnes out Clean and 
replace all barnes. NOTE: High CFM furnaces 
("H" Models) do not bave directional air barnes. 

.... .... 

.... .... 
......... 

..... 

Bottom ...... 
Baffle Support 

32. Troubleshooting
 

ElchangerTubes 

Rear Tube Bame 
Bame Holddown PiaIe 

Froal 
Bame 

TROUBLE PROBABlE CAUSE REMEDY 

Venter motor 
~i11 not start 
(power-vented 
system) 

1. No power to the furnace. 
2. No 24-volt power to venter relay. 

3. Venter relay defective. 
4. Defective motor or capacitor. 

t. Tum on power, check supply fuses or circuit breaker. 
2. Tum up thennostat, check control transfonner output. Check for loose or improper 
wire connections. 
3. Replace. 
4. Replace defective pan. 
1. Open manual valve. Pilot will 1. Manual valve not open. 

not light 2. Air in gas line. 2. Bleed gas line. 

(Venter 3. Dirt in pilot orifice. 3. Remove and clean with compressed air or solvent (do not ream). 

operating 4. Gas pressure too high or too low. 4. Adjust supply pressure. (See Para~h 15). 

on polftr- S. Kinked pilot tubing. 5. Rep lace tubing. 

,-enled 6. Pilot valve does not open. 6. If24 volt available at valve, replace valve. 

models) 7. Nospark: 
a) Loose wire connections 
b) Transformer failure. 
e) Incorrect spark gap. 
d) Spark cable shoned to ground. 
e) Spark electrode shorted to ground. 
f) Drafts affect ing p itot. 
g) Ignition control not grounded. 
h) Faulty ignition controller. 

8. Optional lockout device interrupting 
control circuit by above causes. 
9. Faulty combust ion air provine 

7. 
a) Be certain all wires connections are solid. 
b) Be cenain 24 volts is available. 
e) Maintain spark gap at 7/64". 
d) Replace worn or grounded spark cable. 
e) Replace pilot if ceramic spark electrode is cracked or grounded. 
f) Make sure all panels are in place and tightly secured to prevent drafts at pilot. 
g) Make eenain ignition control is grolmded to furnace chassis. 
h) If 24 volt is available to ignition controller and all other causes have been eliminated, 
replace ignition control. 
8. Reset lockout by interrupting control atthennostat. 

9. Rep lace combus t ion air p roviDl~ switch.J (continued on page 28) 
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32. Troubleshooting (cont'd)
 

TROUBlE PROBABI.E CAUSE REMEDY 

Pi lot Iigbts, 1. Manual valve nOt open. 1. Open manual valve. 

maio 2. Main valve not Dpa1lting. 2. 

wive will a) Defective valve. a) If24 volt is measured at valve connections and valve remains closed, replace valve. 

Dot OpeD b) Loose wire connections. 

3. Ignition control does not power 

a) Loose wire connections. 

b) Flame sensor grounded. (Pilot lights 

- spark continues) 

c:) Gas pressure incorrect. 

d) Cracked ceramic at sensor. 

e) Faulty ignition controller. 

In Poor microamo sil!lUll 

b) Check and ti~ten all wiring connections. 

3. 
a) Check and tighten all wiring connections. 

b)Be certain flame sensor lead is not grounded or insulation or ceramic is not cracked. 

Rep lace as required. 

c) Set supply pressure at 5" w.c.to 8" w.c. for natural gas and II" W.e. for propane gas. 

d) Rep lace sensor. 

e) See Paragraph 25. If all checks indicate no other cause, replace ignition controller. 

Do not allernpt to repair the ignition controller. This device has no field replaceable 

pans. 

In Adiust nilot rewlator 

No heat 1. Diny filters in blower system.. 1. Clean or rep lace filters. 

(Heater 2. Incorrect lD/IIlifoId pressure or 2. Check manifold pressure (See Paragraph 15). 

Operatiog) 3. Cycling 00 limit control. 

4. Improper thermostat location or 

S. Belt slip p ing OD blower 

3.check air throughput (See Pat"lIW'IPh 12). 

4. See thermostat manufacturer's instructions. 

S. Adjust belt tension 

Cold air 

On Start-up 

). Fan control improperly wired 

2. DefeCtive fan control. 

1. COlUlect as per wiring diagram. 

2. Replace fan control. 

During 

Operation 

3. Incorrect manifold pressure. 

4. Blower set for too low temperature 

3. Check manifold line pressure (See Paragraph 15). 

4. Slow down blower or increase static pressure. 

FOR SERVICE OR REPAIR, FOLLOW THESE STEPS IN ORDER:
 

Contact the installer. FIRST: 
Name 

Address _~-------------------------------------

Phone 

Contact !he nearest distributor (See Vellow Pages). Ifno listing. 
contact Authorized Factory Representative, 1-800-695-190 I (Press I). 

SECOND: 

TIDRD: Contact: REZNOR·lThomas & Bens Corporation 

150 McKinley Avenue 
Mercer. PA 16137 
Phone: (724) 662-4400 

Model No. - _ 

Unit Serial No. ----- _ 

Date of Installation __---- _ 

(800) 695-1901; www.RezSpec.com 
el003 Thomas &: BellS Corporaliun. All righls resernd. Printed in Ihe U.S.A. 

MANUFACTURER OF GAS, OIL, ELECTRIC HEATING AND VENTILATING SYSTE:'-IS , Thomasmetts 
Tradenlar~ Note: Rc;mor' is registered in the United SI:lles and other euuntries. All Olher 
trademarks an, lhe properlY or their respective org:lOizal;ons. 
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Section 6-8
 

VPGAC Treatment Vessels and 
Treatment Media 

(VG-610, VG-620, VG-630) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management & Constluctlon 
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June 12, 2003 

Konrad Kuc 
Arcadis G&M 
88 Duryea Road 
Melville, NY 11747 

Subject:	 Request for Bid - Vapor Phase Treatment Units 
OU-2 South IRM Groundwater Treatment System 
Former MLWD Site, Great Neck, NY 

Dear Konrad: 

Thank you for considering TIGG Corporation for this request for bid regarding the above sUbject. 
We understand your request and feel that we are uniquely qualified to provide the type of vapor 
phase carbon system to meet your requirements. 

This innovative response has been prepared to specifically address: 

1.	 Minimum desired change out frequency 
2. Non detect standard in primary treatment ECU 
3.	 Lowest possible pressure drop 
4.	 Serviceability 
5.	 Overall cost effectiveness 

Should you decide that a system based primarily on capital cost is more desirable. TIGG 
Corporation would be pleased to provide an alternative quote focusing on airflow and removal 
efficiencies. 

It is our understanding that the system will consist of two vapor phase carbon adsorber units or 
ECUs. ducted in series arrangement but not designed for a rotating leadllag operation. 
Recognizing that the second ECU will rarely be used, we have considered a different sizing and 
capacity for this unit. It is our intent to provide an operating lead ECU that will meet or exceed 
your minimum requirement of change out frequency of 3 months. We are also aware of the need 
to meet a non detect emission standard and will offer a design that addresses this requirement to 
minimize short-circuiting. 

Per your request, we have attached the following information: 

•	 Completed bid form 
•	 Description of change out procedure with statement of confidence to meet allowable 

change out durations 
•	 Applicable information related to carbon specification and equipment preliminary design 

information 
•	 Statement of qualifications 

Equipment 
TIGG Corporation will provide both the primary and secondary ECU and the reqUired transitional 
pieces from the ductwork to the ECUs. 

PrimaryECU 
TIGG is recommending a modified Nixtox NB20 as the primary ECU. The NB20 is approximately 
8'X9'X30' with a 20,000 Ib carbon fill. The inlet will be sized appropriately for the design flow rate. 
The air distribution is a plenum chamber, which will perform ideally for both the normal, and 
design operating conditions. We recommend TIGG 5eC 0612 virgin vapor phase coconut carbon 

Purification Systems & Media 

IGG
 
corporalion 
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for the carbon fill. This coconut carbon is designed for use in vapor phase application, and is 
made from select grades of coconut shell to offer superior hardness and long life. It provides high 
surface area, fine pore structure. high density. and high volume activity. This combination of high 
activity level with a unique selection of transport and adsorption pores accommodates adsorbates 
of varied molecular size. This carbon also contains the high-energy adsorption pores, which are 
vital to attaining ultra high removal of low molecular weight volatile organic compounds. 

NB20 with 20.000100 T1GG 5CC 0612 Virgin Coconut Shell Base Carbon 

CFM 4000 7000 
Velocity 19 ftlmin 33 ftlmin 
Empty Bed Contact Time 11 seconds 6 seconds 
Pressure Drop (dense packed) 4"wc 7"wc 
Carbon Usage Rate (coco) 1251bs/dav 3851bs/dav 
Days of Operation Before 
Breakthrouah 

160 52 

Secondary ECU 
Since the second bed in series is not intended to be used in a lead/lag operation, we are 
recommending a standard TIGG NB15 box adsorber with a 5,000 Ib carbon fill of 4mm coal base 
virgin vapor phase carbon. The 4mm pellet offers a low pressure drop and is a very good all 
purposeThe unit is 8'X9'X22 with appropriately sized inlet and outlet openings. 

NB15 with 5000lbs T1GG 5CP 4mm Virgin Coal Base Carbon 

CFM 4000 7000 
Velocity 24 ftlmin 41 ftlmin 
Empty Bed Contact Time 2.7 seconds 1.5 seconds 
Pressure Drop (dense packed) 1.5"wc 2"wc 
Carbon Usaae Rate (coco) 150 lbs/dav 450lbs/dav 
Days of Operation Before 
Breakthrough" 

33 11 

* ThiS economical option of uSing the NB15 as the secondary ECU offers substantial protection 
in an emergency situation at the normal rate with 33 days of operation before breakthrough. This 
should provide ample time to change out the primary ECU. Under design conditions. you will 
have 11 days before breakthrough. Should you be operating under design conditions, up to an 
additional 2.5 - 3' of carbon can be added to the NB 15, extending the breakthrough period by an 
additional 15 - 20 days. 

The proposed system is designed to operate under both design and normal conditions offering a 
pressure drop through both units at design conditions of approximately 9" w/c. Both units will be 
equipped with appropriate safety railings around the top of the units, surrounding the access 
hatches. Both will be insulated using a spray on seamless foam insulation apprOXimately 3" deep 
offering an R-value of 18. Both units will be supplied with three equally spaced air samples ports 
along the air stream through the media bed. Each unit will be supplied with a TIGG Breakthrough 
Indicator to provide an early warning of imminent contaminant breakthrough. 

Catalog cut and dimension sheets of both the NB20 and NB15 are attached for your reference. 
Final design of the unit with be modified slightly to accommodate the specific requirements of this 
project (Le. inlet and outlet size, sample ports, etc.). Sample ports will be placed on the sidewall 
at equal distances through the height of the carbon bed. Both units will be provided with painted 
safety railings and foam insulation (approximately 3" thick offering an R value of 18). 

Page 2 of 2 



I Bypass/Channeling 
We understand that there is a requirement to meet a non detect emission standard for this 
application. As with all carbon applications. effluent is non detect until breakthrough. However 
we recognize the concern for potential short circuiting or channeling during operation. 
Channeling through a carbon bed occurs as a result of poor design of the air distribution system. 
Channeling can also occur if the carbon along the sidewalls of the adsorber becomes wet from 
condensation. Insulating the vessel will eliminate condensation on the sidewalls. 

The ultimate way to avoid channeling is to design for plug flow through the adsorber vessel 
(ECU). With plug flow, all flow is the same across the total cross sectional area of the bed. In 
order to achieve equal distribution the influent air must approach 0 velocity in the plenum 
chamber to the maximum practical extent. TIGG will provide a transitional piece from the 
recommended 24" duct provided by others to a rectangular inlet on the ECU to reduce the 
velocity to 300 fpm (at 7000 cfm) at the entrance of the ECU. Influent air will enter the ECU's 
plenum chamber and traverse the length and width approaching 0 velocity, which. as stated 
earlier, is ideal for plug flow, creating an equal upward pressure on the carbon bed. 

Additionally, one component of the carbon bed support is a 4" angle installed around the entire 
perimeter of the ECU. This angle will deflect air away from the sidewalls. 

Ductwork to the ECU 
2500 fpm is optimal velocity for air traveling in ductwork. For Design conditions. we recommend 
24" influent ducting. At 7000 cfm, duct velocity will be apprOXimately 2225 fpm. This is optimal 
velocity under design conditions. 

, Temperature and Relative Humidity 
The adsorbed capacity of halogenated hydrocarbons on activated carbon. and thus the carbon 
use rate, is affected by relative humidity much more than for non-halogenated hydrocarbons. This 
is particularly true when the loading on the carbon is below 10 wt%. JlI.s can be seen in the 
accompanying figure for TCE. there is a large reduction in the carbon use rate when going from 
100% - 50% R.H. 

For most hydrocarbons, lowering the relative humidity below 50 wt% doesn't decrease the use 
rate that much. However, the use rate for halogenated hydrocarbons does decrease at lower 
humidity levels. Therefore, it is desirable to have the relative humidity as low as is practical. 

Generally, the manner in which the relative humidity is reduced is by increasing the temperature. 
The lower humidity has a greater effect on lowering the carbon use rate than the higher 
temperature has on increasing the carbon use rate. 

Unfortunately, the correction for relative humidity, used in the available computer programs. does 
not account for this anomaly. ThUS, if the humidity is between 50 and 100%. the use rate can be 
more than that predicted by the computer. Since the RH in this application is <50%. the impact 
on use rate should not be as significant. However. we are proposing enough carbon in service to 
assure desired bed life under normal conditions. 

Installation 
The ECUs will be shipped to the site with the carbon already loaded. Minimal assembly of the will 
be required on site. TIGG Corporation will provide flexible ducting from the primary ECU to the 
secondary ECU. A crane will be reqUired to offload the units and carbon 
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• Media Change Out Procedure 
Both the NB20 and the NB15 come equipped with 24.5")(42.5" access ways on the top of the 
units. The NB20 has 6 and the NB15 has 4. These openings allow for easy access to remove 
the media via vacuum and refilling. Refilling can be accomplished pneumatically or by using a 
boom or crane with super sacks. Our horizontal bed design also provides ease of removal and
 
refilling compared to vertical beds.
 

Although no specific change out schedule or duration has been identified in your request for bid,
 
we are confident that TIGG Corporation can meet any reasonable requirements that may apply.
 

Pricing
 
We have completed and attached the requested pricing form.
 

Alternate 
Our pricing covers the equipment as described preViously in this proposal. Per your request for
 
bid, page 2/5, we have included a smaller secondary ECU in our initial pricing. Should Arcadis
 
elect to have the same size units in both the primary and secondary positions, TIGG Corporation
 
would be pleased to accommodate this request and provide two NB20 units. Upon request, we
 
will provide any additional costs based upon equipment and media needs.
 

Lead Time
 
TIGG Corporation can meet the proposed schedule identified in your request for bid, page 3/5,
 
item #6.
 

Guarantee of Performance
 
As long as Arcadis is guaranteeing the influent compounds and concentrations as they appear on
 
Table 1 of the request for bid, TIGG will guarantee the effluent to be non detect in accordance . 
with the preceding 

Standard Warranty Statement 
TIGG Corporation warrants that the carbon adsorption eqUipment sold hereunder shall be free 
from defects in materials and workmanship for a period of one (1) year from the date of shipment. 
The warranty does not apply to problems associated with normal wear and tear, improper 
maintenance. negligence, misuse, or the failure to operate the system properly. For those items 
provided by, but not directly manufactured by TIGG, the manufacturer's warranty shall apply 
provided warranty coverage exceeds that which is prOVided by TIGG. All other warranties, either 
express or implied, are hereby disclaimed including but no limited to the warranty of 
merchantability and fitness for a particular purpose. There are not warranties made with regard 
to the equipment sold hereunder other than those contained in this paragraph. 

This warranty is limited to the replacement and/or repair by TIGG Corporation of any part, parts or 
material, which in TIGG's determination are defective and does not extend to any other types of 
damage or loss in consequence of such defects. This warranty does not cover any charges by 
the Buyer for replacement of parts, adjustments or repairs, or any other work unless such 
charges shall be assumed or authorized in advance in writing by TIGG Corporation. 

In Conclusion 
All of our equipment is engineered and designed to provide the highest-level quality and long
term performance that you will reqUire for this project. To us, this opportunity represents an 
important technical and commercial endeavor - one that we want to see through to its successful 
implementation and ongoing operation. We are committed to helping Arcadis achieve your 
project goals and objectives, on time and within budget. We are cOnfident that our equipment 
and our professional staff will insure this success. We want to emphasize the importance of your 
business and this project to TIGG Corporation. Arcadis is a key customer for TIGG. As such, 
you will receive high priority in our organization and superior ongoing service. 
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I have attached the complete bid fonn for your review. Also attached for your reference are 
similar project listing. references. specification sheets. drawings, and a features/benefits of the 
NB15 and NB20; specification sheets of the activated carbon, and a Statement of Qualifications. 

At your convenience. we would be pleased to meet with you to further discuss this application 
and to answer any questions you may have. Thank you for considering TIGG Corporation for this 
opportunity. 

sin.cer1~ 

m Keams
 
ir. Sales & Marketing
 ~ 

!f!!P:"..
 

Page 5 of 5 



T,ble 2: Bid Sheet - Emissions Control Units, OU-2 South Groundwater Treatment System 
Former Unisys Site, Great Neck, New York 

Please fill out the following for your proposed ~CUs: 

Primarv Unit Secondary Unit 

ECU INFORMATION 

Model NB20 NB1S 

Dimensions 8'x9'x30 8'x9'x22 

Pressure Drop (in H2O) - -
4.000CFM 4" WL "1.5" WI.. 

1.000CFM 7" WL 2" WL 

ChanQe Out FreQuencv - -
Normal Conditions 160 Davs 33 Davs 

Design Conditions 52 Davs 11 Davs 

CAPITAL COST (5) $101.750 

SHIPPING COST (5) 54.000 

ADDITIONAL COSTS (6) $750/dav + exnenses 

AVAlLA81LTY 6 week lead time 

DELIVER.Y riME 4-5 days 

Please make sure the following are addressed: 

1	 We have indicated that the relative humidity will be 45% at a temperature of 97 degrees farenheit 
Please discuss any benefits associated with changing these parameters. for example to 
either 40% RH or 50% RH. 

2	 Confirm that your units WIll be able to achieve the Non-detect Standard outlined in Table 1. 

3	 Include Specifications (weight. dimensions. inlet, outlet ducts, cut sheets. drawings. etc.) 

We reQuire intermediate sampling ports in the beds to help assess system perlormance. initially 
we anticipate three intennediary sampling ports per bed. Provide a recommendation for these ports. 

4 

Include costs for the initial media loading.5 

Indude any additional costs, like site oversight, etc. 6 

Propose an ECU insulation method and consider installing safety railing around the ECU access hatches. 
Include associated costs. 



Similar Installations 

Midwest Utility, 
Beardstown. IL 

Commonwealth Edison 
Oak Park. IL 

Commonwealth Edison 
Oak Park. IL 

North East Utility 
Saratoga Springs, NY 

Eastern Utility 
Pottsville, PA 

Providence Gas 
Providence, RI 

Remediation Site 
Greenwich, RI 

Edwards Air Force Base 

Shell Oil 
Hobbs. NM 

References 
Earth Tech 
100 W. Broadway 
Suite 240 
Long Beach. CA 
Mr. Karl Eggers 

MTB 
1005 South Lombard Avenue 
Oak Park, IL 60304 
Mr. John Bell 

IGG 
corporation 

Treatment flow rate - 45,000 cfm; system included
 
three TIGG Model NB20 carbon adsorbers operated under
 
vacuum conditions.
 

Treatment flow rate - 80,000 cfm; system included
 
four TIGG Model NB20 carbon adsorbers operated under
 
vacuum conditions.
 

Treatment flow rate - 220,000 cfm; system includes
 
eleven TIGG Model NB20 carbon adsorbers operated under
 
vacuum conditions
 

Treatment flow rate - 18,000 cfm; system included
 
TIGG Model NB20 carbon adsorber with blower, inlet vane
 
damper, motor and combination motor starter, particulate filter.
 
and all associated ductwork.
 

Treatment Flow rate - 25.000 cfm; system included
 
two TIGG Model NB15 carbon adsorbers with blower. inlet vane
 
damper, motor and combination motor starter, particulate filter
 
and associated ductwork.
 

Treatment flow rate - 30,000 cfm; system included
 
two TIGG Model NB20 carbon adsorbers
 

Air stripper off gas - Chlorinated compounds at 7.000
 
CFM. One NB20 box split to form two compartments with
 
10,000 Ibs of Virgin carbon in each adsorber.
 

2- NB 20s with specialty activated carbon for war gases. Blower
 
package, ducting and stack.
 

Waste petroleum site - 40,000 cfm using complete
 
air handling system inclUding 2 - NB20s, Blower package. &
 
ducting.
 

BBe International 
1324 West Marland Street 
Hobbs. NM 
Mr. Cliff Brunson 

Great Lakes Chemical 
PO Box 2200 
West Lafayette. IN 47906 
Mr. David McAllister 

TIGG Corporation respectfully requests that you provide us with notification prior to contacting the 
above references. 

BOO Old Pond Road • Suite 706 • Bridgeville. PA 1 SO 17
 
Phone: 412-2S7-PSBO • www.tigg.com • Fax: 412-2S7-BS20
 

-. . 

Purification Systems & Media 



TIGGNB 15 

Features	 Benefits 

•	 High capacity vapor adsorber 
(8'x 22') 

•	 Large amount of carbon in a single 
vessel (12,000Ibs.) 

•	 ·Durable construction - Most metal 
perCFM 

•	 4 Large access doors (24"x 42'1 

•	 4- drains 
•	 Sample ports 

•	 2 Couplings to accommodate TIGG 
breakthrough detectors 

•	 Slip resistant surface coating and 
ladder 

•	 Properly designed and placed lifting 
lugs 

•	 High solids epoxy lined 
•	 2 - Large (16") inlets and outlets 

•	 Large inlet plenum 

•	 Porous plate bed support 

•	 60 CC4 - 4mm High capacity 
pelleted carbon 

•	 Large outlet collection plenum 

•	 High flow through single vessel 

•	 Longer time on stream before carbon 
change-outs 

•	 Robust construction for long life and 
durability 

•	 Easy carbon removal/replacement, bed 
leveling and interior maintenance 

•	 Optimum condensate removal 
•	 Allow monitor of inlet, outlet and 

movement of adsorption zone through 
carbon bed 

•	 Early warning of pending organic 
breakthrough 

•	 Operator safety 

•	 Allows lifting of adsorber even with 
spent carbon in place 

•	 Corrosion resistance and long life 
•	 Minimal pressure drop means reduced 

fan H.P. and electrical consumption 
•	 Reduces air velocity and allows 

entrained water to drop out 
•	 Avoids bed channeling for optimum 

carbon usage 
•	 Optimizes directional flow charges 
•	 Minimal pressure drop, fan H.P. and 

electrical consumption 
•	 Long bed life and fewer change-outs 
•	 Minimal pressure drop reduces fan H.P. 

and electrical consumption 
•	 Avoids bed channeling for optimum 

carbon usage 
•	 Optimizes directional flow changes 

800 Old Pond Rd. Suite 706 
Bridgeville, PA 15017 
(412)257-9580 
(412)257-8520 (facsimile) ~IGG~corporation	 www.tigg.com 
infonnation@tigg.com 



I TIGGNB 20 
Features Benefits 

'-'" 
• Largest vapor adsorber in the • Highest flow through single vessel 

industry (8'x 30') 

• Largest carbon capacity in a single • Longest time on stream before carbon 
vessel· (20,000 lbs.) change-outs 

• Durable construction - Most metal • Assured durability for long life 
perCFM 

• 6 Large access doors (24"x 42") • Easy carbon removaVreplacement, bed 

.. 4 - drains • 
leveling and interior maintenance 
Optimum condensate removal 

• Sample ports • Allow monitor of inlet, outlet and 
movement ofadsorption zone through 
carbon bed 

• 2 Couplings to accommodate 1100 • Early warning ofpending organic 
breakthrough detectors breakthrough 

• Slip resistant surface coating on top • Operator safety 
ofbox and ladder 

• Robust lifting lugs • Allows lifting of adsorber even with 
spent carbon in place 

~ • High solids epoxy lined • Increased corrosion resistance and long 
life 

......... • 2 - Large (20") inlets and outlets • Minimal pressure drop means reduced 
fan H.P. and electrical consumption 

• Large inlet plenum • Reduces air velocity and allows 
entrained water to drop out 

• Avoids bed channeling for optimum 
carbon usage 

• Optimizes directional flow charges 

• Porous plate bed support • Minimal pressure drop, fan H.P. and 
electrical consumption 

• 60 CC4  4mm High capacity • Long bed life with fewer change-outs 
pelletized carbon • Minimal pressure drop reduces fan H.P. 

and electrical consumption 

• Large outlet collection plenum • Avoids bed channeling for optimum 
carbon usage 

• Optimizes directional flow changes 

800 Old Pond Rd, Suite 706 
Bridgeville, PA 15017.·.c:;; IGG

•tL 
(412)257-9580 
(412)257-8520 (facsimile) 

corporation www.tigg.com 
information@tigg.com 

'
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NIXTOX® BOX NB15 and NB20
 

MODEL 

MAXIMUM 
FLOW 
(CFM) 

MAX 
PRESS 
(PSIG) 

MAX 
TEMP 
(deg F) 

INL.ET I 
OUTlET 

(IN) 

DIMENSIONS 
LXWXH 

(FT) 

STANDARD 
ADSORBENT 

FIll. (LBS) 

SHIPPING WEIGHT 
(EMPTY) 

(LBS) 

NB-15 
NB-20 

15000 
20000 

1 

1 

180 
180 

16/16 

20/20 

22 X8 X9.3 

30 X8 X9.3 

12000 

16000 
9000 
15000 

NOTES: 
1) Do not exceed maximum flow conditions listed.
 
2) Dry virgin activated or reactivated carbon provided as standard adsorbent
 
3) Maximum adsorbent fill is based on a bed density of 291blfe.
 
4) Maximum adsorbent fill can differ based on variable bed density and alternate adsorbents.
 
5) Pressure drop curves are dense packed. Please contact your TIGG sales representative for more specifIC
 

information. 

The NIXTOX Box Series Modular Adsorbers are designed for applications with high flow rates or where more on-line 
adsorbent is required. Model numbers reflect nominal design flow for air and other vapors. The vessels are 
fabricated of carbon steel and provided with a high solids epoxy lining. The vessels are provided with lifting lugs. 
Specifications and properties are subject to change without notice. 

NB20 Pictured on flatbed ready for shipment. 

TIGG NB 20 TIGG NB 15 
Pressure Drop Pressure Dro 

20 

15 -l-----r'--'="-L;==----r' 

Ii 
u ~ 10 +---+---+-~-+---Ij 10 +------+----~f__---_l 

5+---+~~t_-....,..e.-----i 

o 5000 10000 15000 20000 
o 1_ 

Flow- Flow 

800 Old Pond Rd., Suite 706 
Bridgeville, PA 15017 
(412) 257-9580 phone 
(412) 257-8520 fax 
www.tigg.com 
info@tigg.com 

o+-r-..;=;.....-+-~,....,...+_r_.........._r+_,....,....,.........,
 

o +--...=..~~-+-~-_~+____._-~_l 
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24 1/2" X 42 1/2" 

CLAMPED ACCESS DOOR 
NOTES: llGG CORPORAl1ON RESER'v{S THE RIGHT - 8 PLCS. 

TO CHANGE ANY AND All. DIMENSIONS 

.(
AND DESIGNS. 
OVERAlL OUT TO OUT DIMENSIONS AND 
INL£T/OUlLET LOCAllONS ARE FIXED. 

CONTAMINATED AIR SHALL ENTER UNIT 
nlROUGH BOnl INL£TS AND MUST EXIT 
USING BOnl OUTlETS. 

47" 

16" OUTLET 

70~" 

TOP YIEW 

(. 
18" OUTLET 
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SAnJRA110N INDICATOR 
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II iii i ;J 

48~" 

20~" 

47~" 

16" INL£T 

LEFT SIDE 

2114" 

[RONT VIEW 
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iiiiii:iC 
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.-...
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TIGG5CP4mm 
VIRGIN VAPOR PHASE
 

ACTIVATED CARBON PELLETS
 

DESCRIPTION 

TIGG 5CP 0406 is a pelletized activated carbon made from selected grades of 
bituminous coal. The combination, ofa high activity level and selective transport 
and adsorption pores, accommodates adsorbates of varied molecular size. This 
carbon also contains the high energy adsorption pores which are vital to attaining 
ultra high removal oflow molecular weight volatile organic compounds. The 
physical properties provide resistance to breakage and minimal pressure drop. 

TYPICAL PROPERTIES 

u.s Sieve, 90 wt% min 4x6 
CCl4 Number, min 70 
Butane Number, min 27.8 
Iodine Number, mg/g, min 1000 
Apparent Density, (dense packing) 

glee 
Ibs/ft3 

0.48 
30 

Moisture - % max 2 
Hardness No. - % min 97 

TYPICAL APPLICATIONS 
This carbon is ideally suited for use in vapor phase applications, especially steam 
regenerable solvent recovery systems and air/gas purification systems. 

Standard packaging is in 1100 lb saks. 

Wet drained activated carbon adsorbs oxygen from the air. Therefore, when workers need to enter a vessel 
containing wet activated carbon, they should follow confmed spacellow oxygen level procedures. Activated 
carbon dust does not present an explosion hazard. 

•
800 Old Pond Road 
Suite 706 
Bridgeville, PA 15017 
800-925-0011 

. !'t.......
 412-257-9580 phone 
412-257-8520 fax 
www.tigg.com 
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TIGG 5CC 0612 
VIRGIN VAPOR PHASE
 
ACTIVATED CARBON
 

DESCRIPTION 

TIGG 5eC 0408 is a granular activated carbon made from coconut shell. The 
combination ofhigh activity level with a selection of transport and adsorption pores 
that accommodate adsorbates of varied molecular size. This carbon also contains the 
high energy adsorption pores which are vital to attaining ultra high removal of low 
molecular weight volatile organic compounds. 

TYPICAL PROPERTIES 

u.s Sieve, 90 wt% min 6 x 12* 
CC14 Number, min 50 
Iodine Number, mg!g, min 900 
Apparent Density, min 
(dense packing) 

glee 0.41-0.42 
Ibs/ft3 26 

Moisture - % max (as packed) 3 
Hardness No. - otic min 92 

*Sizes also available are 0612 & 0816.. 
TYPICAL APPLICATIONS 
This carbon can be used to: 

• Recover solvents 
• Remove YOC's from air from: 

o Tank vents 
o Air stripper offgas 
o Soil venting 
o Remediation of excavated soil 

Standard packaging is in 1000 pound supersaks. 

Wet drained activated carbon adsorbs oxygen from the air. Therefore, when workers need to enter a vessel 
containing wet activated carbon, they should follow confmed space/low oxygen level procedures. Activated 
carbon dust does not present an explosion hazard. 10/02 

•
 
800 Old Pond Road 
Suite 706 
Bridgeville, PA 15017 
800-925-0011 
412-257-9580 phone 
412-257-8520 fax 
www.tigg.com 
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Arcadis Drawing Index
 

, NB-8 Drawings 

Plan &Elevation (Sales) (NB-B)N04-1002 

Y2- t (. t ,~. .~ ',.' - , tv

(}.. e.... It'~ ~ 
Z!tl,/o'i W:.., 

l+ fIlL c· .,.~ /) 2/;6/C, i ../:) 
-

N04-1003'-'" 
N04-1004 
N04-1005 
N04-1006 
N04-1007 
N04-1008 
N04-1019 

NB-20 Drawings 

N04-1009
 
, N04-1010
 
N04-1011
 
N04-1012
 
N04-1013
 
N04-1014
 
N04-1015
 
N04-1033
 

Detail Drawings 

, N04-1016
 
N04-1017
 
N04-1018
 
N04-1020
 

'-" N04-1036 

Plan &Elevation (NB-8)
 
Internals (NB-8)
 
Internal Plate Details (NB-8)
 
Floor Detail (NB-8)
 
Blast Media Drain (NB-8)
 
Structural Base (NB-8) ,
 
Sample Port Detail (NB-8 Details)
 

Plan & Elevation (Sales) (NB-2D)
 
Plan & Elevation (NB-20)
 
Internals (NB-20)
 
Internal Plate Details (NB-20)
 
Floor Detail (NB-20)
 
Blast Media Drain (NB-20)
 
Structural Base (NB-20)
 
Sample Port Detail (NB-20 Details)
 

Inlet Flange (Details)
 
Outlet Flange (Details)
 
Lift lug Detail (Details)
 
Drain Detail (Details)
 
Sample Probe (Details)
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r:'f'~'1i1~;'31~'''~',,-~·:a:~ @ AOSORBER CENTERLINE. 'vl! .~ "":'til. il'~"''''t.
H~ _ !:~. 111. .-..... 

INSTALL BALANCE OF ANGLES ON 18 1/4" DIU" , ... IJI I INTERNALS
lltSiGH I'" I IeCENTERS FROM CENTERLINE OF BOX. 

Owe. MO,NOTE: ALL INTERIOR ANGLE IS A-36 STEEL DA 1 1 4 N04-10Q4~." ""ANT' 
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.~ 
END PLATE 

711 
T'( 

IIII II 
II .11 II L1l . u 

u 
U u 

. 

( .1----

1/8" GAP 
BETWEEN 
BOTH 

CENTERLINE AND PLA TE 
SIDES 

TOP OF POROUS PLATE 
18" 21" ELEVATION 

PLATE FROM BOX FLOOR 

TOP OF ANGLE SUPPORT 
20" ELEVATION 
FROM BOX FLOOR 

L18)4,,-J 
INTERNAL 

PLA TE DETAIL 
• Nv. N04-1005 

Jll 11 
JB I: 

J911 
BY Ie 

ARCADIS 

OU-2 SOUTH IRM
1 

G: \LOGO\TIGGLOC;;O.G 
PROJ. NO. UVtvI. ~~, flfI•• tvlfI~ 

PllO~CT 

NO. 

2 
J 



(Ie(>e
(1

I C 

'" ~W~~f',. TYP.37f6""V 

~ 16" '" 4" - 23 1/4" ADSORB373 16" V 4" - 31" <FLOOR 

I I II ,~ALL CORNERS 

l~t--I~\--l~~~~L-Lf1 ~, 

I • C 
(VIEW OF SUPPORTS) ~ 16" ~ I 

I· 142"
 
BOX fLOOR
 

FLOOR THICKNESS 
,.... ___________-l( 3/16"

1/8" V 96"

I 
1 

i(LD SYlot8OL$· 
cili'flIALCJ x 3.5 @ 16" O.C. r 1 11 

NO. RElIIslO>lA-55 STEEL 
PROA:CT 

ARCADIS
\ 4" , B" , 3/16" 

STRUCTURAL TUBE 
A-500 STEEL 

OU-2 

MO~ HO. 
P.O, 110. 

SOUTH IRM 

HYOOf227,Oof5:-0002 
l-oj.ou-JI( 

G: \LOGO\ TIGGLOGC 

SECTION C-C 
Ufi!tJ?l.v..~'~~jli;Y:'
S~P.1!;4.m.~(i:~•• » 
ORAIIH 8Y IJi'I 
OESICH 8Y 1'ii""If---- FLOOR DETAI 
CHl<D. Il,nIbAit 1'~i3/04 I·..... N04-1.006 
SCAlf " S 



. ( )8jF==========-( 

96" 

15" 

15" 

I 

I ! I ' 

Ln.J 

I r 
I' 

J 
I 

/ 

15" 

4" TANK FLANGE WITH 
FNPT CONNECnONS 
SUPPLIED WITH PLUG. 
(DROP fORGED) 

15" 

/ 

'I l 

/7 L".-J 
3/16" THICK 2

STEEl PLATE r
A-36 NO. 

PRo.I:CT 

OU- 2 

l: J8 12 
.IILL! me 

BLAST MEDIA 
DRAIN 

. flo. N04-1007 

...",..Ar.,· .::111 . 
.,.~~~ • .r-;r, 
I ":~rJ.e~~".

i1:-' eu.::.I~ fO, 
£03-084-.11( 

ARCADIS 

SOUTH IRM 
1 

G: \LOGO\TIGGLOGO.G 
_M ••,,, NYOO1227.001S.0002 
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1 106>2" 
ALL CORNERS 

~.~35J2"1 I 
- " • I ~ 

I~ 
72" 

96" 
60" H---t----+ 

, L8 I . H"'= 5/6". HOLE THRU. 
. . 8 PLCS.I 

I 
126" 

r----- - --- 142"! 
I 

!
 

I 2 I -":LO S....BOI.
 

I Gt"t""LI 
! o. "t"'$ION 

ARCADIS 
I 
i 

OU-2 SOUTH IRM 
r G: \LOGO\TIGGLOG(i 

P"OJ. ,,0. NYOOl221.0015.0002I 
P.O. NO. [OJ-OU-oJ( 

ill!6e!l{~lJJ.'~SfPi ~ 
STRUCTURAllik:li.......~'
 :r.OIIA.. IV

IT 
lEI 

IB BASE . IBY III

ftt ~ 1-· ... N04-1008 



-~ ( ~~1/2' Ir/PT COUPUN~I - - j SAlAPLE PORT 
(5 PLCS.) 

--f" 

I 
1 TOP OF" CARBON 

, 36" F"ROM CARBON 8m (APPROXllAATE)--
66J2" 

TOTAL FREE BOAR 
FROM CARBON SUPP~RT 

~ I I ~ 

0) I I I 

75.J'4" 

I I 
I J. 

- ""-- . 
-: 

[ -- .... 
NB-8 

0) I I 48" 

39" CARBON 8ED 
21" F"ROlA F"LOOR 

BOX 
FlOOR 

.30" 

J8 

Jb 
.lEI 

BY 

N04-1019 

SAMPLE PORT 
DETAIL 

2 

SCALE 

3 

CHKD. BY 
OATE 

DESIGN BY 
OR AWN BY 

s}f 

GRADE 

~~/"~/~/I7ffffm/ffff~ . r 



11 (.	 cp
ONTAMINATED AIR SHALL ENTER UNIT 24 1/2" x 421/:'	 0 SAfTJY R 

THROUGH THE INLETS AND MUST EXIT CLAMPED ACCESS DOOR 1 1/4". A-53 PIPE CONSTRue 
USING 80TH OUTLETS. 6 PLCS. SHERWIN WILLIAMS SAF'ETY YEll 

18" rlANGED OUTLET DURA-PLATE EPOXY 235 
PROTECTIVE COATINC SYSTEM 

INTERIOR:	 SHERWIN WILLIAMS DURAPlATE 
235(WHITE) OFT 7-14 !AILS. 

EXTERiOR : ANCHOR HIGH SOUDS EPOXY '3950 
TOP COATED WITH '4900 
ANCOTHANE ACRYLIC URETHANE 
(BLACK)DF'T 7-14 MilS. Ja ~ 

~~J;; n 
L 120 1',6" "I" 118%" -.-:-

1

f-- 94"_ 

-r--T' 

TOP VIEW r- 0 SAF'ETY RAIL ACCESS DOOR 
HANDLES SEE DRAWING N04-103.3
 

F'OR SAMPLE PORT
 
SIZE &: ELEVATIONS -,
 r- 97)8" --j 

~ IU?T>" &\11 II pilT, II II II i!J-r 
r-.- "1\	 I\'i' 'Il\ 

rl=t,c;'/
1.36" 

10'" 

L I J LO:J 
48"~ 

I-	 .I L 96"-J'50
FRONT VIEW	 RIGHT SIDELEFT SIDE 

REVISE ItoIL[T 
SAFETy RAIL NOTES 

REIIISE HEIGH.or ItoIUT&' CARBON BED 

JB 
JB 
JB 

NO. 
~EVlSE SAlAI'[[ POR15 

-Il'EVISION 
JB 
BY 

pROLeT 

ARCADIS 
VESSEL STANDARDS OU-2 SOUTH IRM G:\LOGO\TIGGLOGO.( 

'lSSEl MJIlERIAlS : CARBON STEEL A-36 BED \QUME STOIMAX :_640 Fr 1780 FlJ 
PROJ. NO. NYOOI227.0015.0002 

ECU-1,2,3 
IDWG.Nll. N04-1009 

SCALE I NTS 

~IiKO.JIY~ 
~4 

DflAYtN BY ~ 
DeSIGN BY BB 

ADSORBENT OUTlET ASS[MBlY : 24" X42" QAMPEO ACCESS AND 86" X16· BOlTED D~S 

INTERNALS: CARBON STEEL & POl'llTH'cliNE IM~X.{f[R~lltiG TEMP. : 140T 

EXTERIOR PAINT : HIGH I PO I ~ft' - ---
Will THICKNESS : 12 GIIU STD. t'l1A~ • .0. 

flOOR THICKNES~: 3/16" sm. 

I JP.O. NO. E03-064-JI(LINING HIGH SOUDS EPOXY CARBOO FlU : 28.000 LBS l';:'X"l;~i! ~~lJ.&.;'1;:~: •.F.r\t; 
I , I MIIM ILL._~ ll.lMLJJLlL'I.,)·UW LPJ I :v:::\;r;..~-a:'i:t~;: ~;m 

___ • a" .........__..• ""'. _ ........._. Lelia.... 



9 

(fJ!' (-	 ()It
 

NOTE; ALL EXTERIOR SUPPORT 
WELDS TO BE STITCH WELDS 

SEE DRAWING N04-'O" 42}2"FOR SECTION A-A AND SECTION 
8-8. Doo=o 

CLAMP r ."\ 
4 PLACES '2" x 24" 

INLET ADAPTER Ii I I I I if

WI 2" FLANGE , ~ II 24/2
1./" 

SEE ORAWING # 

Dwa. _0. 

L" " ,&I,, , 

ARCADIS
OU-2 SOUTH IRM 

OJ. NO. NVOO1221.OO1S.0002 

I'IIO.LCT 

P.O. NO. (0)-0&4--'1 

Of:S1G11 IV fj 
DIlA.... I" I J8 

CH~. II" ill jz'DA I 1 D. 

!'ff~lf J:~-~~~r.'_to"-1W-"-..Vll .... it 1.....'L 
li;)C.lIl -M, t:~. • •••. 

96" 1-. V_(4 PLCS.)

[L § : r1 
I 360" 18" -I ~ 

FRON T VIEW RELEASED FOR FABRICATION
CONTROLLED

--124/2" I  N04-1016 

PLAN &
ELEVATION
N04-1010 

G: \LOGO\TIGGLOGC 

I ,'!, I I

48" 

DETAIL D 
144~" l	 HOLES TO BE COVERED 

i " I8	 WI CLAMPED ACCESS DOORS
78~" SEE DETAIL 0 

26" 18" ' ~ 
86" X 16"~-~--p-~---~-~-~~~ --, r-F-~11 HOLE THRU LEFT SIDE

: l'O': :0: :10'::1: £' : :'0':I I I I I I I I I I' I I -94",
A	 : I I I I I I I I I I I ': A
 

I I I I I I I - I I I I
L: JJ-~ __ LL__ ULJUL_ JUL._~_1~11~ r~~"
4" x 3" STIFFENERS36"J JL	 96" 

ON THE INSIDEI	 360" ." .1 n r 

TOP VIEW Lr-l 1-96,,-1 
LADDER ACCESS 
ONE SIDE FENERS J"j RIGHT SIDE 

DETAIL E 
SlOE SUPPOR T 

10 GA."I" IIIIr.......	 ~ r J/.· DRAIN 
A-36
 

COpy 
NTS 



3" 

SIDE 

4" )( 3" x 
ANGLE SUPPORT 
(AROUND PERIMETER) 

I 
4", 

Q 

3" x 

o.....~ 5"
TYP. )>--:--1j708""""//"",' -

(. (. (.
 

TYP.) • 1." '> 

WALL 

",-,
I , 

1/4
 

3/8"

4" x 20" TO T~

4" )( 3" )( 3/8" ANGLE OF ANGLESECTION A-ASEE DETAIL 8 

POROUS PLATE 

:JT"T 
----,. 

3M 

DETAIL A 
VH8 TAPE #4952 

1/8" THICK 

AROUND PERIMETER 

JNE 

11%" I 

II 
6" 77~"

I I' " 

-

8 

5 

1/8" GAP 
8ETWEEN CENTER 
AND PLATE 

351%" 
<k. 

SECTION 8-8 

I 11%" 

ANGLE 
S 

-

NOTE: 

NOTE: 

INSTALL ANGLE BACK TO BACK 
@ADSORBER CENTERLINE. 
INSTALL BALANCE OF ANGLES ON 18 1/4" 
CENTERS FROM CENTERLINE OF BOX. 
ALL INTERIOR ANGLE IS A-36 STEEL 

4" )( 3" )( 3/8" 
ANGLE SUPPORT 

i' lB~" : 

4" x 3" )( 3/8" 
ANGLE EVENLY SPACED 
18 1/4" ON CENTER 

DETAIL 8 

N04-1011 

INTERNALS 

«fi[j( 

G: \LOGO\TIGGLOGC 
NYQll'}1'.00,5.0001 

I.~»· -u'*.
ii.'!''i~t.~'t. 

ARCADIS 
QU-2 SOUTH IRM 

[OJ-0&4-JI( 

PlI~eT 

,~:~, '~~t,J{u" I 0-0. MO. 



( 
. 'IF C,,_ 

END PLATE 

r
POROUS PLATE SHO 

11%" 18~" ELEVATED FOR CLAF 
TYP. n\ 4 

~- 18" ·1 

~ 18}4,,---J
 

1/8" GAP 
BETWEEN CENTERLINE 
BOTH SIDES 

TOP OF POROUS 
21" ELEVATION 
FROM BOX· FLOOR 

AND PLA TE 

PLATE 

TOP OF ANGLE SUPPORT 
20" ELEVATION 
FROM BOX FLOOR 

BY It 

J9 J; 
JBTi 

N04-1012 

INTERNAL PLATE 
DETAILS 

r.~.l:~=' ~=I '11'1"',.:::0< .::'A~·
=~%' . \. ·1~·':I~:t,\\ ., ;'••o~l ••'~ 
:li:!Mf.e~\:"''\:lit jt Y~i ~~~. 
;;W,':;;"'lct.~1-""c .-oiI. • _ ... __ ._ I _ 4 

2 

PROJ£CT 

1 
NO. 

ARCADIS 

OU- 2 SOUTH IRM
1 

G: \LOGO\TIGGLOGO.G 
PROJ. NO. Nyoo1227.oo15.oo02 
P.O. NO. E03-0U-.IK 
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I LJCLT 
; 

1\ 
" \ 

c ~ 3/15"1'-. \ 3/16"1'-.TYP.
3/16 v 3(16 

(JI 

c 

1\ II 1\ II II II II II
 

"
 

(. 

" 

I
 
I
 

4" - 23 1/4" ADSORBER (VlEW OF SUPPORTS) ¢v 4 - 31 FLOOR
 
ALL CORNERS 3 16
 

.360" 
BOX FLOOR 

FLOOR THICKNESS 
1/8 v '-' 3/16"96",-

A r 
W£l.1l S'lVtlOl.S JII 1 I I
 I GtHtllAl. I)lUtNSlOMNC Jl 

ORA"" IIY 
DESIGN IY 

IN!. 11[\11 B 
C3 )( 3.5 «» 16" D.C. PlIo.ECl 

A-55 STEEL ARCADIS 
OU-2 SOUTH IRM 

STRUCTURAL TUBE 
~." , 8" , 3/16" 

G: \LOGO\TIGGLOGO 
PROJ. NO. NYllOI227,OOIS-0002A-SOD STEEL 
P.O. NO. EOJ-Oe'-JI( 

~i"!·~tl~~i~i""~ 
g~~ • .I:'~. ~i'i••~"" FLOORSECTION C-C 

J8 
IS DETAILSCHI<D. sy rls 

OM. NO.1 11/0'rolli' N04-1013
Nf'SCA 



n ,n , (11)--• 

360" 

J 20" I --4 20" l-
I I l---lIS" 

+ t 5" 

t + t 
f I 

96" 

I 

IS" 

TJ [' 
15"+ /f

4" TANK F'LANGE WITH3/16" THICK20" F'NPT CONNECllONS 20"STEEL PLATE 
SUPPLIED WITH PLUG. 

DROP F'ORGED) 

, 

i 

2 TANI< FlANGE~ JB 12 
rANK fLANGE J9 11 

NO. -REVISION BY ID, 
PRO.£CT 

ARCADIS 
IOU-Z SOUTH IRM 

PROJ, NO. NYOOI227.0015.0002 ,. G: \LOGO\TIGGLOGO.GI 
P.O. NO £OJ-Oe4-JI( 

..... 1:-......, ...J[J;...... ••• •._,~ .- e... 6'u", .....D it.. 
.... « ,:I.~_=u I' _0,,"1t.' .h 
:mMl_-=·OI-:\il,:.l' '1!\fJi"': .
~W..I.:A.::...I.~..........• .
 BLAST MEDIADRAWN BY I JB 

DESIGN BY I BB DRAIN 
CHI(D. BY I BBIDATE I1/13/04 ~.HO, N04-1014SCALE NTS 

-----------_.......--.... _,... ,,- ..
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-------------------

()tt
 
(,.
(

4S" 4S" 45" 45" 45" 45"f45.2}-4 .. 4S"l 
TYP. 

I'1 
4" x 8" x 3/16" /
 

STRUCTURAL TUBING
 
A-SOO STEEL
 I ·T

72 
"9 ) 80" --------t-------

I ALL CORNERS 3/1." ~L ~ 
8"¢ HOLEI PlCS. 

I
 
344" 

360"360 

.LD SI'UIIll 
I I CI:,.l;RAI. 
NO. I RtIllSlON 

ARCAOIS 
OU-2 SOUTH IRM 

PAOJ. 100. - HYool,27.00IS.000 
p.o. NO. [03-064-JI( 

G: \lOGO\ rlGGlOGC 

,- , «a u.n·,- ":'1." w"'lt,
"f;;~l'!~~~"'·~i~ ..~~. STRUCTURAL~GCi:·!A.~"~~. BASE
ORAWN BY J8 
OES/GN BY BB 
CHI<D. T B.~ lO...... N04-1015m~ 



.. ----(J�� \ 
( ~ (~,. 1/2" rNPT COUPLING~ = SAMPLE PORTI - - 

r 
6~" 

TOTAL FRE~ BOARD 
ABOVE CARBON SUPPORT 

I 
0) I / 

0) I I I 

O} I I 

JJ1'4 

g" 

@r--r 

BOX 
FLOOR 

~///777777777777777777777777777j 

59~" 

CARBON B£D46J2" 
21" FROM FlOOR 

JB3 

i JB 
BY IINO. 

J82 

5)2" 

f ....~ l: ,~..!~r.'- •••••'• 
.... , •• ,. " 01 6 ,..~ ..o ,r..t,.
!::%. ~"'L~:.'-~A .,~;\ ,:..W...MI ~~... ~ .~•. ......U - a.....j,.. ..... 
Ie ~ ~!'!"i :.ye_ 

DESIGN BY JBB
GRADE CHl<D. BY I BB 

DATE 11/1JID4 
SCAlE I NTS 

(3 PLCS.) 

TOP OF CARBON
 
5'" FROM CARBON ~ ~PROXIMATE)
 

I 

---- W 

791'4" 
I--- 167~" 

NB-20
 

SAMPLE PORT 
DETAIL 

. Nu. N04-1033 
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 (. (.'----
I • 28" -I 

U6" 

16"12"+ 

3/16" THICK 
A 36 STEEL 

I. 24" -------1 

I I + 

31' " 
et> /8 

7" [IV~_~I' I 

I t~-

1" J J 
1" 1 -1- 6J-2 " 

INLET
 

2 I. JB 12 
J8 12 
8Y 10 

INLET 
FLANGE 

N04-1016SCALE I NTS 

CHKO. BY IBB 

PRO.£CT 

ARCADIS 
OU'-2 SOUTH 

OAT[ 1'2/"/0) 

DRAVtW BY I JB 

1 

ito. 

DESIGN 8Y 188 

!PROJ. NO. NYOO'227.0015.~:MI G: \LOGO\TIGGLOGO. G 
P.O. NO. E03-0ll.-JK 
~~.P:#,,!9 ~;2 UI'r,.:::: .::".\• ..0' Jc .,.rio,r:ua'M " _0,". 0_ ,,,, 

Sj!!~{-::~"'~~~l.f~::.:1.· 



.. .(te---. .
 (-.
 

B.C. 
22,%"
 

A 3'6 
STEEL 

~, \ I I 14-:-i
 
1 I IL 

18" --I 
0.0. 

FLEVATION 

25"
 

1 1/4"¢ 
BOLT HOLES 
(OTY. 16) 

TOP VIEW 
NO.
 BY 10
 
Piffi:ffi 

ARCADIS 

OU-2 SOUTH IRM, G: \LOGO\TIGGLOGO.G 
PROJ. NO. NY001227.0015.0002 
POND EOJ-O&4-JK ... . 

..... ,.""-, ~..II A~ 

... , ••T'Y " • I., -"JI$ •• 
:f••. 1(.,:~l.~L ,.... l~"'.~\.~ 
uU;·... 
~ . '._' AU I III'!o 

M 
;V:::'~\'W.i;¢i" ......:.11.-... . OUTLET _ 

FLANGE 
• NO. N04-1017 



(.
 

~-1
 
L5}4"J~
 

TOP 

01%" 

2%" , 

TOP OF FRAME'\ 6)8"ill'
--1 J 

17" 

(.
 

FRONT SIDE 

c.
 

~~ 18' 

""~CT 

ARCADIS
 
OU-2 SOUTH IRM
 

G: \LOGO\TIGGLOGO 
PIlOJ. NO. livOOl121.OOIJ. 
P.O. NO. (03-0I.-JI( 

ijlil(~l.;£.~·;~)fi-&:
N.d¥-.&~.tt1Jii!t 'f;';~.") . LIFTING LUG 
DRAWN IY 1.11 I
 
btSitH IV liB
 DETAIL 
CHKD.IVIIIl 

N04-1018ri~l~- ~ I·..···· 
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 ( (,. 

....... 

....... 
-

--- · - · ·-
t --

N04-'020 

DRAIN DETAILS 

G: \LOGO\TIGGLOGO 

--- • 
f  • · f-

t f-
f 

'NO. I IIt"'S'OH 18' 

NB-8 

NB-20 

, I "t"'stOllAIN F"OU 172' roJ/.· I.E 

ARCADIS 
OU- 2 SOUTH IRM 

PII0.f:Cl 

I~=~~» 1~.CP04 \....... 

DRAIN (4 PLCS.) 

r\ 
\ 

V 3/4" COUP
WI PLUG 

/ V ,(2 PLI:S. C 

/ VI 
-e~ ' 

I 

1~"J 

'S,,-J 

LING
 

N 80TH SIDES)
 



---- - ---- -

H I_ 

--e /I VI'V ( TYP. 

E 

c 

SAMPLE PORT X (5) 
I- (4)1116"QlHOLES 

3/8" APART 
TAPER POINT 

(. 

------------------

I ,< -

II 
- --- - --- -'-I f-

II 

DETAIL A 
A 

SEE DElAIL A, 
\ 

_----l----~,,- ~ - - - -.... -- - ----- . --,
( ~---~-------
,[:=:.:.::":.-:~_/r- - - --- -- _. 

! 

. '- NOTE' 

(W
 

___________ 8~..	 "' 

SAMPLE PROBE X (3) 

(.
 

PARTS LIST 
PART DESCRIPTION 

SAMPLE PROBE 
A 1118" C.S. SCH. 40 PIPE 81/2" LONG /T.O.E.) WI TAPERED END AND SAMPI 
B 1112" C.S. PLUG THREADED HOLE THRU AT 7118" OIA. FOR SAMPLe PROBE 

SAMPLE PORT 
C 1112" C.S. COUPLING MERCHANT COUPLtNG 
o IVESSEL SHELL 3118" r-HICI< CARBON STEEL 
E 
F 

11/2" C.S. SCH.4IjPfpe 
1112" C.S. PLUGTHR"EAOE 

3" LONG H.O.E. 
FOR SAMPLE PORTS 

NOTES:	 1. DRILL PLUG FOR PROBE, 
TUBE AND SEAL WELD. 

2. FIVE SAMPLE PORTS REOl 
PER VESSEL, FURNISH (2) PI 
FOR EACH VESSEL. 

3. THREE SAMPLE PROBE RE 
PER VESSEL. 

4. STAMP INDICATOR LINE at 
FOR HOLE ALIGNMENT. 

t \ME l'fI08J; ~UGQijAHllT1n 
; VI 

ARCADIS
 
OU-2 SOUTH IRM
 

G: \LOGO\TIGGLOG 
PROJ. NO. NYOOI227.0015.0/l02 
P.O. NO. £03-08'-'-< 

!l'Nf~~4UI~~j:&-U~ 
~~~~.~~tfL~t~:'~'" 

VESSEL	 SAMPLE PCOR'MlBY~ 
OESJCN BY GJK 
CHKll. BY I Bl 

-\ ~L12/02 

:»t,;ALr..~ 
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48''C 

l I~ 

©© o"i ,,

NO. 
PROJECT 

ARCADIS 
OU-2 SOUTH 
PROJ. NO. ~1227.~ 

P.O. NO. EOJ-084-JI( 
r:,~....P:t.,.~. ~::t 15I~ .~1l ~t.. 
..orlc -;;e.r.uI'JkClt ,... T".f:u .'tt,.... 
:~~:~if~:.'1t .~~;: ~si:a~". 

BY I OAT( 

'corporatlon 

TRUCK 
HEIGHT 

N04-1039 

~
 

-_I 

J 
10Z' 

.(- (. 

~~ +--

~ 

~ 
t:; 

l......-

•--
•10-
•10- •

I--
•I--

(.
 

• TRAilER DECK HE.IGHT WILL VARY 
rRQM TRUCK TO TRUCK. 
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48' -1 

-~c;:a! 

' • 
~ ~ 
'

•~ 102• 
~ • 

r 
10- •II t 
~ 

~ @@ 
l 

4 3".39" 

mJ. 
PRo.£CT 

ARCADIS 
OU- 2 SOUTH 
PROJ. NO, NYO01227.0015.0002 
P.O. NO. £OJ-064-JI( 
r;'f-f:t:f"3' ~:j[J51'1.N.:.,," .n-.~ 
!~::~'L;,:~~~·,~nl\:-.:.V__"'IB , WIlt yo 1E.ltL •.

•• e ~ ...,.~ .,.. 

BY rO~T( 

f':'t"IIGG~":r11 ...' . 
.'corporallo n 

TRUCK 
HEIGHT 

N04-1040• TRAILER DECK HEIGHT WILL VARY 
mOM TRUCK TO TRUCK. 
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Nlj-LU Access Door Hold down Clamps
 

QUICK ACTING HOLD DOWN CLAMPS 

Best for drill presses and shop machines of every type.
 
For holding where thickness and surface are not exact from
 

part to part.
 
Uses: Drill Press/Assembly
 

Molds/Furniture/Planners/Vertical Turrets/
 
Mills/Woodworking/Plastic Tooling/Fixtures of all types.
 

;1 Q~ick Aciing Clamps 

Uj! - PIN 11 Size.-J 

!1 ~l__JL 3" F -J 

:[ 411-2 -'LJ:£!_~ 
II 423 II 6" F 

;1 423-1 ![ 6" FT ! 

Deep Throat Jaw Opening Clamps I 3-Jaw Clamp
 
Universal No-Mar Clamps I Poly Jaw No-Mar Clamps
 

OUick Acting Hold Down Clamps I Round Handle Clamps
 
Stainless Steel Clamps I Standard "T" Handle Clamps
 

Return to Kant-Twist Top Page 
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Architectural Coatings 

Ancothane Acrylic Urethane «Back to Data Sheets 
#4900 Series 

Product Profile:
 

General Description:
 
A low V.O.c. Acrylic Urethane finish (two component) providing very high gloss
 
with excellent physical properties such as abrasion and chemical resistance,
 
flexibility and weatherability.
 

Common Usage:
 
This product is targeted for applications such as bridges, storage tank exteriors, fann
 
and shop equipment, and heavy machinery.
 

Color: White, Clear and to meet standard
 

Finish: High Gloss
 

Actintor Required: Anchor #4906 Activator
 

Coating Svstems:
 

Primer Coats:
 
Primer will be detennined by service environment and job specifications. Consult
 
your Anchor representative for specific job recommendations.
 

Surface Preparation: 

New Work: For best perfonnance on steel, the surface should be blasted to SSPC
SP6 or SSPC-SPJ 0, including the removal of all mill scale. Prior to blasting, remove 
all flux and scab from welding and grind smooth all rough weld seams and sharp 
edges. Remove any grease, oil, or dirt with solvent (SSPC-SP1) or chemical cleaner 
before blasting. The surface should be coated within 24 hours after blasting. Apply 
over properly primed surface as detailed by applicable specifications. 
Old Work: Substrate must be clean, dry and thoroughly degreased in accordance with 
SSPC-SPJ standards. All damaged areas should be repaired and existing paint should 
be in good condition. This coating may be applied over most old coatings in sound 
condition. Check the existing paint by applying on a trial patch and observe overnight 
for lifting, softening, or wrinkling. If this occurs, the existing paint must be removed 
or a compatible bamer primer must be applied first. Glossy surfaces should be 
sanded or brush blasted for best perfonnance. 

Technical Data: 
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Drying Time: 

Temperature 
To 
Touch 

To 
Recoat 

Full Cure 

75 F /55% 
R.H. 4 bours 8 hours 7 Days 

(Accelerator Available, CC- 150 . 
40zJ gal) 

Architertural and lndustrial Maintenance Category: lndustrial Maintenance 
Coatings 

Maximum A])owable V.O.C.: 3.8lbs.lgal. (450 gil) 

Actual V.O.c.: 2.9 lbsJga1. (348 gil) when mixed with activator -varies by color 

Theoretical Coverage:
 
915 sq. ft./ ganon @ I mil dry, assuming no application losses. Coverage will vary
 
depending on the color, application technique, porosity and design of the substrate.
 

Packaging: A 1 gallon kit consisting of a I gallon container of urethane partially
 
filled to acconunodate a 1quart container of activator. When mixed, it yields 1 gallon.
 
The 5 gallon kit consists ofa 5 gallon container of urethane, partially filled to
 
accommodate a I gallon container of activator. When mixed, it yields 5 ga]Jons.
 

Storage Temperature:
 

Minimum 20 F Maximum Il0F
 

Chemical Resistance: 

Alkalis: Exce]Jent 

Acids: Very Good 

Water: Excellent 

Solvents: Excellent 

Salt: Excellent 

Immersion: Not recommended 

Heat Resistance: 350 F Intermittent, 250 F Continuous (Dry) 

Health & Safety:
 
Refer to the front of this manual, the product label itself, and your Anchor
 
representative concerning a Material Safety Data Sheet for complete infonnation on
 
this product.
 

Mix Ratio: Four parts Urethane to one part #4906 Activator.
 

Pot Life: 2 Hours @ 77 F (Keep cool and agitated)
 

Application: 

Coverage Rates Per Coat: 

Dry Mils Wet Mils Sq.Ft.lGaJ. 

Suggested: 1.5 2.6 6]0 

Minimum: 1.0 1.8 915 

Maximum: 2.0 3.5 457 



Minimum 50F
 

The surface should be dry and the relative humidity should be no greater than 60%
 

•
 Application Equipment: 

Airless Spray 

Pressure: 1200·2200 psi 

Tip: .0 11 "-.015" 

Conventional Spray 

Air Pressure: 60-80 psi 

Fluid Pressure: 10-20 psi 

Use pressure pot with dual regulators,. 

.Air Hose: 3/81.0. hose 

Spray Gun: Use a .070" tip, appropriate air cap and oiVwater seperator. 

Brush: High Quality Pure China Bristle. 

Roller: Short nap mohair roller with Phenolic Core. 

Cleanup: Use Anchor #T-3M MIBK solvent. 

Application Considerations: 
This product is moisture sensitive. Do not apply when the surface temperature is 
within 10 F ofthe dew point or when freeze, rain, or dew is forecast within 72 hOUTS. 
Apply first coat as a mist or tack coat prior to subsequent finish coats as specified by 
job requirements. 

Limited "'arraoty: 
The technical data on this label or on other data is true and accurate to the best of our 
knowledge. We guarantee our products to confonn to ANCHOR PAINT MFG. CO. 
quality control standards. Due to misuse in handling, storage, application and 
workmanship or variables such as weather or surface integrity that are beyond our 
control, Anchor Paint does not authorize any representative to make any warranty or 
merchantability of fitness of this product. Any liability whatsoever of Anchor Paint Mfg. 
Co. to the buyer or user of this product is limited to the purchaser's cost of the product 
itself. 

«Back to Data Sheets 
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Epoxy Hi-Build «Back to Data Sheets 
#3900 Series 

Product Profile: 

General Description: 
This material is a high-solids polyamide cure epoxy coating that provides room 
temperature cured finishes. Polyamide cured epoxies combine outstanding resistance 
to solvents, tap water, and most fonns of shock and abrasion. 

Common Usage:
 
Excellent adhesion and flexibility are obtained over ferrous and non-ferrous metals
 
and "green" or dry concrete flOOTS. If desired or warranted by the service
 
environment, can be topcoated with Ancothane #4900 polyurethane.
 

Color: White, Standard, and Custom COIOTS. 

Finish: High Gloss 

Activator Required: Yes, #3906 

Coating Systems: 

Primer Coats: 
For maximum protection, use Anchor #3900 Hi-Buid Epoxy primer. Consult your 
Anchor representative for specific job recommendations. 

Surface Preparation: 

Old Work: Prior to application, ensure that the substrate is free afany contaminants 
according to SSPC-SP1. AU damaged ares should be repaired and existing paint 
should be in good condition. Test existing paint for lifting and ifpresent, it must be 
removed or application ofa bamer primer must be used. New Work: For best 
performance on steel, the surface should be blasted to a minimum SSPC-SP10, 
including the removal of all miIJ scale. Prior to blasting, remove a)) flux and scab 
from the welding and grind smooth all rough weld seams and shalJl edges. Remove 
any grease, oil or din with solvent or chemical cleaner before blasting. The surface 
should be coated immediately after blasting. Concrete Floors: Old concrete floors 
must be tested for lifting and old paint removed ifnot resistant to epoxy. The surface 
must be cleaned of all din, oils, or other contaminants with a non-soapy detergent; 
thoroughly rinsed and dried. New floors must be cured. All floors then must be 
etched with 3% solution of Muriatic Acid, then thoroughly rinsed and dried. 

rchitecturol Cootings 
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Recommended Thickness: 2 mils dry per coat minimum. 2-4 coats recommended. 

•
Drying Time: 

Temperature To Touch To Recoat 

75 F 155% R.H. 3 Hours Within 48 Hours 

Cooler temperatures and higher humidity will require a longer cure time. However, 
very rapid cures can be obtained by force drying or baking the epoxy. 

Architectural and Industrial Maintenance Categorv: Industrial Maintenance 
Coatings 

• Maximum Allowable V.G.C.: 3.8 Ibs.lgal. (450 gil) 

",.. 



Conventional Spray 

Air Pressure: 75-100 psi 

I Fluid Pressure: 10·20 psi 

Brush: Recommended for small areas only. Use a high quality natural china 
bristle brush. 

Roller. Use 3/8" or 1/2" synthetic nap roller covers 

Cleanup: Clean equipment thoroughly before and immediately after using Anchor 
#3905. 

Application Considerations: 
This product can be applied by brush, roller or spray equipment. The cure time is 
directly affected by the substrate temperature. The coating will not cure where the 
substrate is below 50 F; at 70 F the cure time is approximately 7 days. Avoid 
applications where the relative humidity is above 85%. Apply in wet coats to avoid 
dusting. When spraying, use a cross hatch method, overlapping each pass 50%. On a 
derusted surface, the application of a dry film thickness of at least 2.0 mils is 
recommended. 

I 

Limited Warranty: 
The technical data on this label or on other data is true and accurate to the best ofour 
knowledge. We guarantee our products to confonn to ANCHOR PAINT MFG. CO. 
quality control standards. Due to misuse in handling, storage, application and 
workmanship or variables such as weather or surface integrity that are beyond our 
control, Anchor Paint does not authorize any representative to make any warranty or 
merchantability of fitness of this product. Any liability whatsoever of Anchor Paint Mfg. 
Co. to the buyer or user of this product is limited to the purchaser's cost of the product 
itself. 

«Back to Data Sheets 
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DURA-PLATE® 235and 
MULTI-PURPOSE EPOXY Marine 

PART A B67-235 SERIES COLORS 

Coatings PARTS B67V235 HARDENER 

INDUSTRIAL 
&MARlNE	 PRODUCT INFORMATION Revised 12103 
COAnNGS 

•• - .<. .,:". 

PRODUCT DESCRIPTION ReCOMMENDED USES 

Dura-Plate 235 Multi-Purpose Epoxy is a modified epoxy 
phenalkamine, for~ulat~d spec~cally.for immersion and at
mospheric service In manne and mdustnal environments. Dura
Plate 235 provides exceptional performance in corrosive envi
ronment, and can be applied at temperatures as low as O-F. 
•	 Self-priming 

Suitable for use in USDA inspected facilities 
•	 Low temperature application 

Surface tolerant - damp surfaces 
Provides salt water and fresh water immersion resistance 
Cures at temperatures as low as O"F 
Approved as a primer under Mll-P-23236. Type IV, Class 
2 Grade B 

For use over prepared steet and masonlY surfaces. 
•	 Sah water and fresh water immersion resistance 
•	 Ballast tanks 
•	 Offshore and marine structures 
•	 Bilges and wet void areas 

Above- and below- water, hull areas 
•	 Decks and superstructures 
•	 Fabricalion and new construction 
• Water and waste water tanks 
•	 Acceptable for use with cathodic protection systems. 
• Water and waste water treatment facilities 
Note: Not for immersion service when tinted. 

PERFORMANCECHARACTERlS11CSPRODUCT CHARACTERISTICS .. 

F"mish: 

Color. 

t
 
Volume Solids:
 

Ultra White
 
Weight Solids:
 

Ultra White
 
voe (EPA Method 24): 

Mix Ratio: 

Semi·Gloss 

Buff, Black, Haze Gray, Red Oxide, 
Mill White, and a wide r~nge of col
ors available 

6S% ± 2%, mixed 

79% ± 2%, mixed 

Unreduced: 272 gil; 2.3 Ib/gal 
Reduced 10%: 327 gil; 2.721b1gal 

4:1 by volume 

Recommended Spreading Rate per coat: 
Wet mils: 6.0 - 12.0 
OIY milS: 4.0 - 8.0 
Coverage: 136 - 272 sq ItIgal approximate 

NOTE: 8nJsharolapPicatiOnmay~nUtiplewatstoad1ieYemaxiTun 
Iih1tncknessandunilomitYofappearance. 

Drying Schedule @6.0 mils wet @ 50'}'_ RH: 
@O"F 

To toudl: 18 hOUrs 
To handle: 36 hours 
To reroat 
minimum: 36 haurs 

minutes 
maximum 6 months 
Cure to service: 30 days 

Pot Ute: 16 hOUrs 
Sweat-in-time: 1 holJ' 

@ 4O"F @ n-F @120-F 
3% hours 2 hours 20 minutes 
12 hours 3% hours 40 minutes 

12 hours 3302 hours 40 

6 months 6 months 6 months 
14 days 7 days 3 days 
S hours 4 hours 1 hour 
30 mins 15 minutes 5 minutes 

If maximum recoat time is exceeded. abrade surface before recoating. 
Drying time is temperature, humidity and film thickness dependent 

She" life: 36 months, unopened 
Store indoors at40"F 10 100°F 

Flash Point: 116°F PMCC 

Reducer/Clean Up: Reducer R7K104 

System Tested: (unless otherwise indicated)
 
Substrate: Steel
 
Surface Preparation: SSPC-SP10
 
2 cts. Dura-Plate 235 @ 5.0 mils dftIct
 

Abrasion Resistance: 
Method: ASTM 04060, CS17 wheel, 1000 cycles, 1 kg load 
Result: 65 mg loss ' 
Adhesion: 
Method: ASTM 04541 
Result: 850 psi 
Direct tmpact Resistance: 
Method: ASTM 02794 
Result 10 in Ib 
Dry Heat Resistance: 
Method: ASTM 02485 
Result: 250"F 
Moisture Condensation Resistance: 
Method: ASTM 04585, 100"F. 2000 hours 
Result: Rating 10 per ASTM 0610 for rusting 

Rating 10 per ASTM 0714 for blistering 
Pencil Hardness: 
Method: ASTM 03363 
Result: H 

IMMERSION
 
(Ambient temperature)
 
•	 Salt Water Recommended 
•	 Fresh Water Recommended 
• Ballast Tank Mix	 Recommended 

Epo)(}' coatings maydarkenor yellow foIIc:MIing appication and curing. 

4.67	 continued on back 
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DURA·PLATE® 235and 
MULTI-PURPOSE EPOXYMarine 

PART A 867·235 SERIES COLORS 

Coatings PART B 867V235 HARDENER 

INDUSTRIAl 
6 MARINE PRODUCT INFORMATION 
COATINGS 

SURFACE PREPARA11ON;RECOMMENDED SYSTEMS 

Steel, immersion or atmospheric service: 
2 cts. Dura-Plate 235 @ 4.0· 8.0 mils dfUct 

Steel, immersion service: 
1 ct. Dura-Plate 235 @ 4.0 • 8.0 mils dft 
1-2 cts. Dura-Plate UHS @ 10.0· 12.0 mils dftJd 

Steel, immersion service: 
1 ct. . Dura-Plate 235 @ 4.0 - 8.0 mils dft 
1-2 cts. TarGuard Coal Tar Epoxy @ 8.0 - 16.0 mils dfUct 

Steel, immersion service: 
2 cts. Dura-Plate 235 @ 4.0 • 8.0 mils dft 
2 cts. SeaGuard Anti-Foulant 

(refer to respective data pages for coverage) 

Steel, atmospheric service: 
1 ct. Dura-Plate 235 @ 4.0 - 8.0 mils dft 
1-2 cts. Maeropoxy 646 @5.0 - 10.0 mils dfUct 

Steel, atmospheric service: 
1 ct. Zinc-Clad " HS @ 3.0 - 5.0 mils dft 
1-2 cts. Dura-Plate 235 @ 4.0 - 8.0 mils dftJd 

Steel, atmospheric service: 
1 d. Zinc-Clad IV @ 3.0 - 5.0 mils dft 
1-2 cts. Dura-Plate 235 @ 4.0 - 8.0 mils dftJd 

Steel, atmospheric service: 
1 ct. Corothane I-GalvaPac Zinc Primer 

@ 3.0 - 4.0 mils dft 
1-2 Cis. Dura-Plate 235 @ 4.0 • 8.0 mils dftlct 

Steel, atmospheric service: 
1 ct. Dura-Plate 235 @ 4.0 - 8.0 mils dft 
1.2 cis. Aerolon 218 HS @ 3.0 • 6.0 mils dftJct 
or Hi-Solids polyurethane @ 3.0 - 5.0 mils dftJct 

Concrete/Masonry, Immersion service: 
1 ct.	 Kem Cati-Coat HS Epoxy Filler/Sealer 

@ 10 - 20 mils dftJct, as required to till voids and 
provide a continuous substrate 

2 cts.	 Dura-Plate 235 @ 4.0 - 8.0 mils dfUd 

Galvanized, atmospheric service: 
1 ct. Dura-Plate 235@ 4.0 - 8.0 mils dft 

The systems listed above are representative of the product's 
use. Other systems may be appropriate. 

Surface must be clean, dry, and in sound condition. Remove
 
all oil, dust, grease, dirt, loose rust, and other foreign material
 
to ensure good adhesion.
 
Refer to product Application Bulletin for detailed surface prepa

ration information.
 
Minimum recommended surface preparation:
 
Iron & Steel: 

Atmospheric: SSPC-SP2 or SSPC-SP121NACE 
No.5, WJ·3ISC-2 

Immersion: SSPC-SP10,2 mil profile or SSPC
SP-121NACE No.5, WJ.21SC-2 

Concrete & Masonry: 
Atmospheric: SSPC-SP131NACE 6 
Immersion: SSPC-SP131NACE 6-4.3.1 or 4.3.2 

Galvanized, atmospheric: SSPC-SP1 

Tint with 844 Colorants only. Mill White tints at 150%. Ultra
deep Base tints at 100%. Five minutes minimum mixing on a 
mechanical shaker is required for complete mixing of color. 

Note: Not for immersion service when tinted. 

'_ ApPUCAT10N CONDITIONS' 

Temperature: O"F minimum, 120-F maximum 
(air and surface) 
At least 5"F above dew point 

Material should be at least 40"F for optimal performance; 

Relative humidity: 85% maximum 

Refer to product Application Bulletin for detailed application 
information. 

ORDERING INFORMATION . 

Packaging: 
Part A: 1 gallon and 

4 gallons in a 5 gallon container 
Part B: 1 Quart and 1 gallon 

Weight per gallon: 11.3 ± 0.2 tb, mixed 
may vary with color 

SAFETYPRECAunONS .' 

Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-Williams representative 
for additional technical data and instructions. 

~ 
~__ 

L---------,T:;:he;-:s;j,Ia;t.le;;;m;;;e;;jnts:<;;;m;;ad:;;e:t:h;;er;;e:;;:;in:-;;a;;;re;"jb~a:;;se;;;d;::o:::n";;ou::;r;-;re;:se;::::ar~ch;-a:::;n;:;d;;::/or::-;;:th:::e::re::-se:':a::rc::::h:-:o:i",:::ot:::::he::':rs:>:be::;:lie::::.e=d;:to:"'ibe:::-:a:::ecu::::::ra::'te::".---------J 
No guarantee o'theit accuracy ili made however. and such statements may be changed without notice. 

www.shet.win-wi.iams.com 
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4.67AIndustrial 
DURA-PLATE® 235and 

MULTI-PURPOSE EPOXY Marine 
PART A 867·235 SERIES COlORS 

PART B 867V235 HARDENERCoatings 
APPLICATION BULLETIN Revised 12103 

INDUSTRIAL 
& MARINE 
COATINGS 

ApPUCATION CONDmONSSURFACE PREPARATION 

Temperature: O°F minimum, 12Q°F maximumGeneral Surface Preparation 
Surlace must be dean, dry, and in sound condition. Remove al oil. dust. 
grease. dirt, loose rust. and other toreign malerial to ensure good adhe

sion. 
Iron & Steel, Immersion Service: 
Remove an 011 and grease trom surlace by Solvent Cleaning per SSPC
SP1. Minimum surface preparation is Near White Metal Blast Cleaning 
per SSPC·SP10 or SSPC-SP121NACE No.5. For SSPC-SP10. blasl 
dean an surfaces using a sharp. angular abrasive tor optimum surface 
profile (2 mils). For SSPC-SP12JNACE No.5, aD surfaces to be coated 
shaD be cleaned in accordance with WJ-2ISC-2 standards. Pre-exisling 
profile should be approximately 2 mils. Ught rust bloom is allowed. Re
move all weld spatler and round al sharp edges by grinding 10 a minimum 
1/4" radius. Prime any bare steel the same day as ~ is deaned. 
Iron & Steel. Atmospheric Serviee: 
Minimum surface preparation is Hand Tool Clean per SSPC-SP2 or SSPC
SP12JNACE No.5. For surlaces prepared by SSPC-SP2, filSt remove 
all oil and grease from surface by Solvent Cleaning per SSPC-SP1. For 
betler performance, use Commercial Blast Cleaning per SSPC-SP6, blast 
clean all surfaces using a sharp, angular abrasive tor optimum surface 
profile (2 mils). for sUrfa~s prepared by SSPC-SP121NACE No.5, all 
surfaces shan be deaned In accordance with WJ-3ISC-2. Pre-existing 
profile should be appro"imately 2 mils. Prime any bare steel1he same day 
as it is deaned.
 
Galvanized Steel
 
Allow to weather a minimum of sO< months prior to coaling. Solvent Clean
 
per SSPC-SPl (rewmmended solvent is VM&P Naphlha). When weath

ering is not possible. or the surface has been treated with chromates or
 
silicates. first Solvent Clean per SSPC-SPl and apply a test palch. AItaN
 
paint to dry at least one week ~Iore testing adhesion. If adhesion is poor,
 
brush blasting per SSPC-SP7 15 necessary 10 remove these treatments.
 
Rusty galvanizing requires a minimum of Hand Tool Cleaning per SSPC

SP2, prime the area the same da~ as cleaned.
 
ConcreteJMasonry, Atmosphenc Service:
 
New
 
For surface preparalion. refer 10 SSPC·SP13JNACE 6. Surface must be
 
clean, dry. sound, and offer sufficient profile 10 achieve adequate adhe

sion. Minimum substrate cure is 28 days at 75·F. Remove 8H term release
 
agents, curing compounds, salls, efllorescence,lait811Ce. and other for

eign matter by sandblasting. sholblasling, mechanical scarifICation. or
 
suitable chemica' means. Refer 10 ASTM 04260. Rinse thoroughly to
 
achieve a final pH between 6.0 and 10.0. Allow to dry thoroughly prior to
 
coaling.
 
Old
 
Surface preparation is done in much the same manner as new concrete;
 
howevef, if !he concrete is contaminated with oils. grease, chemicals, etc..
 
they must be removed by c:leaning with a strong detergent Refer to ASTM
 
04258. Form release agents, haIOenelS, etc. must be removed by sand

btasting. shotblasting. mechanical scarification. or suitable chemical
 
means. It surface deterioralioo presents an unacceptably rough surface,
 
Kem C8ti-Coat HS Epoxy FRier/Sealer is recommended to patch and re

surface damaged concrete.
 
ConcreteJMasonry.lmmersion Service:
 
For surface preparation, reler to SSPC-SP131NACE 6, Section 4.3.1 or
 

4.32. 
Always follow the industry standards listed below:
 
ASTM ()4258 Standard Practice tor Cleaning Conaete.
 
ASTM 04259 Standard Practice lor Abrading Conaete.
 
ASTM 004260 Standard Practice tor Etching Conaele.
 
ASTM F 1869 Standllrd lest Method for Measuring Moisture Vapor
 
Emission Rate of Concrete.
 
SSPC-SP131NACE 6 Surface PreparatiOO ot Conaete
 

(air and surface) 
At least 5°F above dew point 

Material should be at least 40°F for optimal perfonnance. 

Relative humidity: 85% maximum· 

ApPUCATIONEWPMEHT. 

The following is a guide. Changes in pressures and tip sizes 
may be needed for proper spray charaderistics. Always purge 
spray equipment before use with listed reducer. Any reduction 
must be compatible with the eXisting environmental and a~ 

plication conditions. 

Reducer/Clean Up Reducer R7K104 

AirleSS Spray 
Unit 30:1 Pump 
Pressure .•..........._ 2400 • 2800 psi 
Hose 1/4- - 3/8" 10 
TIp 015- - .019
Filter 60 mesh 
Reduction As needed, up to 10% by volume 

Conventional Spray 
Gun DeVilbiss MBC-510 
Fluid Tip E 
Air Nozzle 704 
Atomization Pressure " 60-65 psi 
Fluid Pressure 5-15 psi 
Reduction As needed, up to 10% by volume 

Brush 
Brush Natural Bristle 
Reduction Not recommended 

Roller 
Cover 3/8" woven with phenolic core 
Reduction Not recommended 

If specific application equipment is listed above, equivalent 
equipment may be substituted. 

Epoxy 4.67A continued on back 
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DURA·PLATE@ 235and 
MULTI·PURPOSE EPOXY Marine 

PART A B67-235 SERIES COlORS 

Coatings PART B B67V235 HARDENER 

INDUSTRIAL 
& MARINE APPLICATION BULLETIN 
COAnNGS 

PERFORMANCE TIPS' .ApPLICATION PROCEDURES 

Stripe coat crevices, welds, and sharp angles to prevent earlySurface preparation must be completed as indicated. 

Mix contents of each component thoroughly using power agi
tation. Make certain no pigment remains on the bottom of the 
can. Then combine 4 parts by volume of Part A with 1 part by 
volume of Part B. Thoroughly agitate the mixture with power 
agitation. Allow the material to sweat-in as indicated prior to 
application. Re-stir before using. 

If reducer: solvent is used, add only after both components 
have been thoroughly mixed, after sweat-in. 

Apply paint to the recommended film thickness and spreading 
rate as indicated betow: 

Recommended Spreading Rate per coat: 
Wet mils: 6.0 - 12.0 
Dry mils: 4.0 - 8.0 
Coverage: 136 - 272 sq fUgal approximate 

NOTE: Brvsh or roll application may require multiple coats to achieve 
maximum lim thickneSS and urifolmityof appearance. 

Drying Schedule @ 6.0 mils wet @ 50% RH: 
@ O-F 

To tooeh: 18 hoUrS 
To handle: 36 hoUrS 

To reroat: 
minimum: 36 hoUrS 

maximum 6 months 
Cure to service: 30 days 

16 hoUrs .Pot Life: 
Sweat-in-time: 1 hour 

@ 4O-F @ 77"F @1WF 
3}1, hours 2 hours 20 minutes 
12 hours 3% hours 40 minutes 

12 hours 3% hours 40 miraJles 
6 months 6 months 6 months 
14 days 7 days 3 days 
8 hours 4 hours 1 hol.r 
30 mins 15 minutes 5 minutes 

failure in these areas. 

When using spray application, use a 50% overlap with eactl 
pass of the gun to avoid holidays, bare areas, and pinholes. If 
necessary, cross spray at a rightangle 

Spreading rates are calculated on volume solids and do not 
indude an application loss factor due to surface profile, rough
ness or porosity of the surface, skiD and tectlnlque of the ap
plicator, method of application, various surface irregularities, 
material lost during mixing, spillage, overthinning, climatic con
ditions, and excessive film build. 

Excessive reduction of material can affect film bUild, appear
ance, and adhesion. 

00 not mix previously catalyzed material with new. 

00 not apply the material beyond recommended pot life. 

In order to avoid blockage of spray equipment, clean equip
menl before use or before periods of extended downtime with 
Reducer R7K104. 

Prior to immersion service, test coating with appropriate holi
day detection equipment. Set charge in accordance with 
manufacturer's recommendation. 

Not recommended for immersion service when tinted. 

Refer to Product Information sheet for additional performance 
characteristics and properties. 

If maximum recoal lime is exceeded, abrade surface before recoating. 
Drying time is lemperature, hUmkfllyand film thickness dependent. 

Application of coating abOve maximum or below minimum rec
ommended spreading rate may adversely affect coating per
formance. 

CL~ Up INSTRUCTIONS SAFETYP~ECAUTIONS, • ..". 

Clean spills and spatters immediately with Reducer R7K104. 
Clean lools immediately after use with Reducer R7K104. Fol
low manufadurer's safety recommendations when using any 

solvent. 

Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-Williams representative 
for additional technical data and instructions. 

The Slalemenls maoe herein are !lased on our research and/or Ihe research 01 olhers believed 10 be accurate. 
No gJarantee 01 their accuracy is made however, and such slalemenls may be changed without noIiee. 

www.sherWin-wiBiams.com 
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VHB-Tapes 
Imagine your world without rivets, screws and welding 

,. Revised 

'-" 



Kol\'ehcvE: 



For over 20 years, 3MTN VHBnt Tape has been making a name 

for itself among design and manufacturing engineers. Look at 

the nine photos (at left) and you'll see where we've been. 

Now imagine where you can go in a world without rivets, 

screw, and welding. 

Your designs would be sleeker, seamless. Major equipment 

could be eliminated, labor and materials could cost less. 

And the finished product, overa)], could be lighter, quieter and 

more efficient. 

Best of an, you would be freed from the restraints of working 

with mechanical fasteners. You could design projects the way 

you want. You could join dissimilar materials and set new 

standards for strength and aesthetics. 

Impossible? 

Hardly. You can dream it, design it and produce it - just the 

~ way you want - by replacing your mechanical fasteners with 

'-' VHB tape. 

Flexible, durable, versatile and strong. VHB tape will allow 

you to conceive the projects you care about ... and achieve the 

results you've dreamed about. 



For over 20 years, design and manufacturing engineers have used 3M™ VHB™ 

t Tape. Some of their results are fearured bere and on the following paMes. Review 

them, then call us at 800-362-3550. We'liialk with you, one-on-one, about 

applying VHB tape 10 your next project. 

VHB tape. It's going 10 change the way you work. 

3MnlVHBTM Tape anrilm'n: 

• Fast, easy assembly 

• No drilling, riveting, welding, screw fastening or clean-up 

• Eliminates grinding and refinishing 

• Damps vibration and noise 

• Absorbs impact 

• Joins dissimilar materials 

• Compensates for differential thermal expansion or contractions 

• Light~r, less expensive materials 

• 
• Uniform thicknesS
 

.. DiC-CUtling available
 

• Resists plasticizer migration 

, • No investment in major equipment 

• Minimal application lTliining 

IS 

A' ChicBgo O'IUre IntemBliOl1llI AiTpOf1, 
9,600 Ibs. 01 minor 8R secured 10 fIw 
ceiling using VHB tape in place of 
'radltio"., ,..,_.VHB tape is s,rong, 
s'urdyand~ 

,.
This bulldin, In SL Pe,ensbu,.". Florida, 
has deco~thIecopper cladding attached 
wi,h VHB lape. The lape withstands heat 
and mois'ure. 

Alter hundreds 01 Ihousands 01 miles 
01 jarring and bouncing. seams sealed 
with VHS lape remain -securely locked in 
place. VHB 'ape absorbs shock, fa,igue 
and vibra'ion. 

,
 



------

Look better and lasl IOllger 

AtuMIN""'fRAMf 

Y><e TAPE

~ AlUI"UNl..Jlr,.O 

txTt:R'OIi 
P"NH 

VHB tape damps vibralions and 
noise producing ~ quieter ride. 

WELDED STEfl FRAME 

'JtiS IN'£

~ AlUII,jIINl}t.4 
[)<TERlOR 
""NEl 

Metal surfaces are separated 
reducing the potential lor 
galvanic corrosion. 

"'TC"""NEl. 

YHIl TAPf 

EX"J'ERtOA P!'NEl. 

~ VHe TAPE 

EXTERIOR PtUEL 

Traditional fasteners get in the way when 

you add graphic film to any mode of 

rransponation. Only by eliminatin~ 

rivets, screws and welding and anaching 

stiffeners to panels using 3MTM VHBn, 

Tape can your trailers, trucks, buses 

and trains become seamless. 

Further, every hole drilled into a 

vehicle for a screw or rivet provides a 

leak potenlial. VHB tape eliminates the 

holes - and therefore the problem 

while creating a moisture seal. 

Commercial vehicles, which constantly 

battle the elements, become truly 

weather resistant. 

~t-----HAT~
 

1Yl-Y~!-::---- \/He TAI'I
P1--EXTERIORPAHEI. 



Sheldahl F/e)( Circuits withstand 
process heat and benefit tram low 
outgassing properties. 

~_._.' flUClACln 

~:~: 

Create a rugged lind resistant seal 

Lens bonds to housing providing a
 
weather-tight seal in this fish finder.
 

Today, electronic products are smaller, 

more powerful and more porUlble tban . 

ever before. Engineers in tbis industry 

need materials tbat are rugged, durable 

and lightweight. 3MTM VHBTM Tape 

rises to the occasion. 

Not only does VHB tape bond, seal 

and absorb shock, it is also easy to 

apply, ligblweight, and can be die..cut 

to fit even the smallest, most unusual 

shapes. Engineers say these attributes, 

along with a UL 746C listing, make 

VHB tape ideal for a wide range of 

electronic products. 

23 

flE>lIBlE 
CONTAOlPAC 
VMS lA,PE 

~~HOVS'~~ 
Precisely die-cut. VHB lape 
bonds and seals the parts in this 
underwater camera case. 



;bOMJed to glass 
'701' differential 

",?,exPansion. 

Architectural panels bond to 
frames eliminating all visible 
fasteners. 

- SuSP£ND£O 
r......."" 

Miio:!:iiiill!ll!!"---- YHS T~ 

,- , MIRROA£O P.....",El ~ 
This ceWng seamlessiy holds
 
9,600 Ibs. of mirrored panels at
 
Chicago O'Hare Jnlernstional
 
Airport.
 

cov.ss 

MUUK>N 

~ VH9TAPE 

OECOAAT,V[ CLADDING 

Decorative copper cladding 
adheres to window syslem 
creating B unique appearance. 

Indoors and out, 3MTM VHBTlol 

Tape withstands even the toughest 

environmental elements. For 20 years, 

VHB tape has achieved amazing 

results in buildings and construction 

projects. Durable and strong, VHB tape 

fastens smoothly - keeping surfaces 

distortion free. 

VHB tape also provides an excellent 

seal against moisture. Not only call 

it join dissimilar materia Is and resist 

differing coefficients of thermal 

expansion, VHB tape also forms a 

barrier preventing galvanic corrosion 

between different metals. 

Quick and easy to apply, using lighter, 

thinner materials, VHB tape saves time 

and labor costs. 



,
 

•
 

a.J"b·..... 

Produce s/eekel; cleaner signs 

When signs are built with 3MTM VHB'"" 

Tape, surfaces are clean and sleek, free of 

rivets or bollS fOT greater graphical 

impact. Lighter, easier-to-handle material 

can also be used without worry about 

pull-through or dimpling- providing 

greater flexibility for fresh, aesthetically 

pleasing signs. 

And because VHB tape seals against 

the environment while compensating 

for different co-efficients of thermal 

expansion, your signs will be 

so-onger, more resilient. B~~,~.~:~.. 

Sign lace easily mounts 10 
e~trusions saving time and 
providing a smooth, clean linish. 

f
-aus 

~:= 
II-NAn~ 

A polycarbonate overlay adheres 
10 a polyvinyl material cruting 
vandal-proof train signs for 
Globe Transportation Graphics. 

. .... ' - --.;: 

longer than before. 

Aluminum face joins LEI)" 
providing bonding and $", 
in one easy step. 
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VHB tape, instead of stitching 
on sails, distributes stress and 
withstands harsh environmental 
conditions. 

'Hl 

\MB lAPE ~ fL£.XIBU. OlJRAUSU. 
PROTECTIVE POLYM(R 

Keel Shield'" Hull Protectors use 
VHB tape which resists botll salt 
and freshwater. 

VHB tape bonds panel stiffeners 
to preprinted metal cabinetry. 
Using tape doesn't damage the 
finish the way mechanical 
fasteners can and it eliminates 
the need to refinish. 

Until now, your projects may have been 

restricted by the limiullions of traditional 

~. fasteners. But, proven in the marketplace 

<.for over 20 years, 3MTM VHBTlol Tape 

gives you the freedom to create projects 

~' the way you know they should be. 

Injects you care about and achieve the 

suits you've dreamed about, consider 

'eattributes of VHB tape. 

.:roduces long-lasting strength 

istributes stress
 

""'reates an invisible bond
 

Jpins dissimilar materials
 

_,·r.-Allows thinner, lighter materials 

• Eliminates pull-through, dimpling, 

rivet heads and weld distonions 

• Compensates for differential
 

thermal expansion
 

• Seals against the environment 

• Resists UV light 

• Damps vibration and noise 

• Reduces labor and material costs 

For more infonnation on VHB tape, 

call 800-362-3550, or visit our Web 

site at www.3M.com/adhesives. 



UnerTypn: Relallve Aelhealon: 
" _ 3 mil 54. [)en$ified IU8/l Paper C - 2 mil PtlIyeSIef FUm E - • mit 56. PoIycoalell Krall Paper HSE - HigII Surlace Energy 
B - 5 mil Clear PoIyelhylene nm o - 5 mil Reel PoIyelt1'flene Am F - • mil Green PoIyelhylene Film lSE - Low Surtac:e Energy 

"cldllloNlI product intormallon or .ales ...Islance: 1-IlOO-362-3550. 

~•



Jl\lJ;lJ'1 ,. t1D"~·- J.JVUl.I.'- '-uu ..... , .......~"- ..., .......... u .......
 

Tapes and Adhesives Transfer Tapes 

To requesl additional producl inlormalion Of 10 arrange tor sales assistance, caD toa free 1-800-362·3550For Additional 
or visil www.3M.comiadhesives. Address correspondence to: 3M Industrial Adhesives and Tapes Division, Information 
Building 21-1W-10, 900 Bush Avenue,'SI. Paul. MN 55106. Our lax number is 651·733-9175. In Canaela. 
call: 1-800-364-3577_ln Puerto Rico, caD 1-787-750-3000. In Mexico, call: 52-7o-o-HlO. 

The statements and technical inlormation conlained herein are based on tests and e1ata which 3M believesImportant Notice 
to be reliable, bUlthe accuracy Of completeness 01 such statements and technical information is not 
guaranteed. User is responsible tor delermining whether a specific 3M'" VHB"" Tape is fil for a particular 
purpose and suilable tor user's method 01 applicalion. 

3M warrants tor 24 months Irom the date 01 manulacture lhat 3M'" VHBTM Tape will be lree 01 delects inLimited Warranty 
material and manuladure. 3M MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. This Umiled Warranty does not cover damage resulting from the use Of inability 
to use 3M'" VHBT.. Tape due to misuse, workmanship in application, or application or storage not in 
accordance with 3M recommended procedures. 

Limitation of 
Rf'medies and 
Liability 

" the 3M'" VHB'" Tape is proved to be deleetive within the warranty period slated above, THE EXCLUSIVE 
REMEDY. AT 3M'S OPTION, SHAU BE TO REFUND THE PURCHASE PRICE OF OR TO REPAIR OR 
REPLACE THE DEFECTIVE 3MT.. VHBT" TAPE. 3M shatl not otherwise be liable tor loss or damages. 
whether direct, indired. specia~ incidental or consequential, regaldtess 01 the Iegat theory asserted, 
including, but not limited to, contract, negligence. warranty or strict liability. 

3M	 3M and VHB are Inldemart<s of 3M Company. 
AU of the olher llildemarks are trademarks of 
their respedive owners. 

Jndustrial Business 
Jndustrial Adhesiws and Tapes Division	 Printed in U.S.A. 13103) 

MCS 0351026
3M Cmler, Building 21-IW·IO, 900 Bush Avenue Recycled paper
 
St. Paul, MN SSJ06 J()DA, post-consumer C 3M 2003 7o-0709-383~
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POROUS POLY UND RDRAJN PLATE 

Since 1969 GenPore has bee'n an innovator in th field of porous plastics. In 1984 GenPore
 
developed Porous Poly Underdrain PlatS and began manufacturing U1is plate as a
 
replacement for the Alumina -oxide used in vario s water treatment facilities. Porous Poly
 
Underdrain plates are used in both fresh and wast water treat.-nent filters.
 

Porous Poly is made of black ultra-violet resistant igh Densitr' Polyethyfene resin and has a
 
pore size in the range of 400-500 microns. It is m de from a non-toxic resin that meets all the
 

. FDA specifications for food contact. In addition, tle resin ha.s been listed by NSF for use in
 
potable wa1er treatment systems. 

Porous Poly offers the following benefits over cera ic plates: . 

Lightweight 1/3 the weight of cerami plates 
Loog..Leogtbs.: Available in lengths up t 16 feet 
Impact Resistant: Plates are tough and re llient. They withstand ft:lugh handling and 

will not crack, shatter, or deform on impact 
Easy Im;tallatiOD: Plates can be fieid fitted by trimming with hand saws. Fewer . e joints are required beca se of long ie"gths. Excellent bonding to 

,I'" installation adhesives 

........f!.QPerti.es of paroW' Poly
 

p[Qpe~ Yalu~ 

Weight- 1" thick plate 3lbs. I ft2 

Bulk Density 38 - 40 Ibs I tt3 

Pore Size 400 - 500 micron 

Pore Volume 40% - 55% 

Break point at 70 F 700 Ibs I linear foot ( line load on 5.75" 
wide span) 

(continued) 

• . . 
''--./ "......,.

066~~L£019 'ON Xij~ 3~OdN3!) 90:51 (~~ OO-S2-83~•~O(GO 'd 
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•
~ies of EQrous PQI~ (continued)
 

~ 
property 

Mod ulu5 of Rupture at 70 F 

Deflection Under Load at 70 F 

ChemIcal Resistance at < 70 F 

perfonnance Charactedstjca 

~haracterjstic ' 

Air Permeability at 1" water column 

Sand Retention 

Water Permeability - 1n Porous Poly 
Underdrain Plate 

NOTICE: The informstion contained he~in is based upon d::it 
gusl"rmty or wenanty whh ff1&pec/ to 8CCIJ~ or oompletene 
responsib.1ny of the lIser to ~erify $.IJnsb,7ity of the material for 
not to be taken as 8 license to operate under or B f9C0mmend 

10/98 

066~~l£019 'ON X~3EO/EO 'd 

1700lbS 

3/32" median deflection at SOO,lbs'/ 
linear foot'"( line load on 5.75" wide 
span) 

Unaffected by aU nennal concentrations 
of waste water treatment chemical. 

Value: 

100 SCFM +25% I ft2 

Retains sand > 0.45 mm in diameter 

Gravity Flow 
Flow Rate Head Loss 
(GaUmin.lft2) (Inches of H20) 

4 1/2" 
5 3/4'· 

Backwash Flow 
Flow Rate Head Loss 
(Gal./min.lft2) (Inches of H20) 

10 1" 
15 43/4" 
20 5 3/4" 

believed to De thoroughly raliaO/e. but no 
;:5 implied a'~l1 no Jiability is assumed. It 13 me 
eir particular liStS or purp<J:ie. This publication i& 
rion to jnfrin(j(~ on ElI'Iy 6xistin9 pacent. 

3~OdN3D 90:Sl I~j OO-SG-83~ 
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,. AIR FLOW versus PRE SURE DROP CHARTS 
'-" . 

.Introduction 
"The flow charts presented here were generated by ndueting flow tests on porous plastic discs ranging 
from 1/8" to 1/2" thick. 20112 lQQ micron average p re size. and 40 to 50% void volume. An increase in. 

"- void volume will result in a higher flow at the same pressure and average pore size. Back presswe :mci-
flow rates are essentially proportional. to material t ckness. Th,::se flow chans ~ouJd only be used as a 
guide. a~ other facto~s such as surface fWsh and por size distn1mtion, can affect pennability. The values 
on the outside ofth~ chart~ ~e in English units, whc cas the inside values are metric. 

....... ~. ..... .
 

"HIGH AIR FLO~.~VS. LOW AIR FLOWVS. 
PRESSURE--'k" thick material PRESSURE-lAs- thick material 

SCR-I 
~ ~ 

" "87.!120 
1CCA4 
eoJOl 
10 ..1& ~ 

olO.ol 
10 43Jl 

20'" 
Ii 

-~ 
.10 1.l15 em' 

,. PSI • _10 12 
/'iJ.l 

~ .2 ... • .. UI l'$I 

DetcllT'jne pre.ssure drop through 1/8" thick 20 rnicr material ~t a flow of 5 SCFM!IN2: Using graph 
in Figure 1, read" down ll".tt side to S. then across the 20 micron curve. -and down to 8 PSI. To 
determine the pressure drop for 3/8" material under th same" flow conditions use the fonowing equ~t.ion: 

. .. '. 

Required Thickness - X PSI value of original = PSI ofReQUired 
Original Thickness Thic ess Thickness 

. - 3/8" ...:...• liS" - 8 = 24 PSI 

Legend PSl~ pounds per square inch ,;U- --:- microns 

SCFMl1N2- standard cubic fC~l of air per mi ute GPMrool2- BaUons per minute per square inch 
pet square inch of material " of materia] 

KO/CM2.-ldloJra~per square centirneter LPMlO~2-lit~n~.r minute per square 
centimcler 

NOT/CE: The infol7Tlstion contained herein is based upo data believe'd to be throughly reliable, but no guaranty 
or warranty with to respect to accuracy or campleten 5S is fmpli&d and no liability is assumed. It Is the 
responsibility or the user to verify $uitabl7lty o( the materia (or their particular use or purpose. 

02/]8/2004 WED 15:05 (TI/RX NO 9248] ~004_ 
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POROUS POLY 
PRODUCT DATA SHEET 

Porous Poly is a free-sintered material which produces porous products with excellent 
filtration efficiency of fine sohd particulates ombined with exceptional fJowability of 
Iiquid~ 'and gases:' By controlling the pa ide size distribution snd the sintering 
proce~s, Porou~ Poly is manufactur-ed wit an interconnected cell sln.,Jdure and:'a 
specific pore, s,ize'range. 

The fie,e sintering process is performed by he ting the resin without pressure, until the 
surfaCe of the particles soften and bond teget er with ~urrbunding particles. ' Since the 
resin 'does not melt, the particles of Porous P iy retain ,their original shape end physical 
properties. Selection of resin bulk densit 'and particle size distribution, plus a 
controHed molding cycle determines the parts hySiCal strength and poro,sity. ,Although 
th.e polyethylene resin Is naturally hydroph ,bic, parts can be made hydrophilic by 
treating the resin with either silica, ethylene glycol, or glycerin prior to sintering. ,A 
unique treatment is 'also available to produce a material that is "self-sealing.It It stops 
the ,flow of aqueous' solutions wheri the s lution rJ:lBkes contad with the treated 
material. ThiS "self-sealing" characteristic is employed to pro<;iuce a non-mechanical 
sh~t-off valve, allowing the passage of air, but n~t the aqueous soluti?n.. 

, ' 

Since porous products are produced with touous patt1s. rather than through tioles, 
much smaller particles than the pore diamet r size' ca'n be filtered out. In addition, 
filtration efficiencies of 99.8 % can be achieve with filter cartridges removing 2micron 
particies' with '90ly 1 mbar ( -0.40" water ) pr~s.. re drop. ' 

. . . .' .	 . . . 

TYPICAL 'APPLICAtiONS,	 ,KEY BENEFITS 

'Bubblers	 Chemically resistant to most ~cids. 

Water Filters	 bases. solveRts and hydrocarbons. 
Scent Reser:Y0irs 
Air" Filters ,.	 Excellent c."'Jrrosion resistance 
Blood Serum Filters ' 
Mufflers	 High purity --- FDNUSDA approved 
liquid M<:Jrker Tips	 resins 
Wicks 

Elastic behavior--not britHe like 
ceramics 

• 
Easily machined with metal working 
tools', 

02/18/2004 WED 15:05 ITI/RI NO 9248] ~005 



I 
POROUS POLY PRODUCT ATA SHEET .( page 2 ) 

• PROPERTIES OF POROUS POLY (measure,... 
propert~ 

Pore size 

Void Volume 

Density 

. Tensile strength 

. Coefficient of .Iinear 
thermal expansion 

Service temp. (Max.) 

(Min.) 

Micrometers 

.% 

grams/liter 

psi 

inchlinchl 0 

at 73°F) 

Value 

10-90 

25-60 

580-600 

450 minimum 

7.2 X 10-5 

Continuous: 194 (90) 
Non-Stressed: 212 (100) 
Intermittent: 240 (116) 

ContinuoU8: :-269 (-425) 

,. The physical strength of porous plastics are Ie s than their solid counterparts, however, 
standard ASTM tests can still be used to dev lop physical strength data for a porous 
part. Two ASTM test methods are used to d fine the pore structure of a porous part. 
ASTM E128, Bubble Point, is a non-destruct ve test and only defines the upper and 
lower limits of the pore size range. The Mer ury Porsimeter Test, ASTM e6S9, is a 
destructive test that infuses mercury into t 
pressure and measuring the volume of mere 
This test produces sign"ificantly more data, 
determined and a graph showing the pore si 

e sample by incrementally increasing 
ry injected at each pressure increment 
as the vclume of each pore size is 

distribution is printed. GPC uses the 
mercury porsimeter to characterize the resin blend necessary to produce a specific 
pore SIze and void volume. . 

FABRICATION TECHNIQUES 

Porous Poly can be machined using either me al or wood cutting tools and equipment.' 
Sharp tools and increased tool clearance are necessary for adequate chip and heat 
removal. It is recommended that stellite and/o carbide tipped cutting tools be used as 
they give cleaner cuts and extend tool life. e best sL'rf'ace finish is produced with 
higher cutting speeds but requires the use 0 coolant to remove heat buildup. Air 
cooling is usually adequate but water cooling ay be necElssary. 

• 
02118/2004 WED 15:05 ITl/RI NO 9248] 1aI006 
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~•
FABRICATiON TECHNIQUES (continued) 

Porous Poly can be welded by butt fusion or h t-gas welding. Butt fusion welding must 
be performed at low pressures using heated PTFE coated tools. Welding seals the 
pore structure producing a solid surface. P rous Poly can also be bonded together 
using adhesives. Two part epoxy systems p netrate the open pore structure of the 

. material and bond to the matting component. 

MATERIAL AVAILABILITY 

Two standard size sheets (36"x48" and 56' 6") are available in thickness' ranging 
from 1/16" to 1". Many rod and tubular bar siz s are available without a looling charge. 
Special sizes and complex' parts can be to led and molded to a meet customers' 
requirements. 

•c NOTICE: The informstion contained herein ls based u n data believed to be thoroughly reliable, but. no 
guaranty or WBff8nty with respect to accuracy or comple ness is impU.,d and no Dability Is essumed. It is 
me responsibilitY of the user to verify suitability of the m er1sl for their particular use or purpose. 

4/96 
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Section 6-C
 

PPZ Treatment Vessels and Treatment 
Media (PP-640, PP-650) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management &. Construction 

n &17"'" • n 



Operating and Maintenance Manual for~B-i!f NB-20 Vapor 
Phase Units 

1.0 GENERAL 

Standard adsorbent is virgin granular or pelleted vapor phase coal based activated carbon 
and is normally installed prior to shipment. These units are designed to operate in the upflow 
mode. If the inlet organic contaminant concentrations exceed 500 ppm and the flow is less 
than 50 ftlmin, significant heat of adsorption may be generated. Prewetting the adsorbent with 
water is recommended in these cases, in order to minimize the chance of ignition. 

In all cases of a combustible source of air or gases, a suitable bi-directional detonation 
flame arrestor should be installed between the source and the adsorber. TIGG premounts 
arrestors as ordered; otherwise, carefully observe instructions included with your own arrestor. 

If media other than carbon is to be used, contact a TIGG representative for any 
procedural changes. 

2.0 SAFETY CONCERNS 

WARNING: Wet drained activated carbon preferentially removes oxygen from air. In 
closed or partially closed containers, the oxygen concentration can reach dangerously 
low levels. Therefore, procedures related to entering low-oxygen spaces should be 
followed by workers that must enter a vessel containing wet carbon. 

Activated carbon can react with oxidizing/easily-oxidized substances such as ozone, 
concentrated oxygen, halogens, ketones etc. to liberate heat in additon to that which is normal 
for physical adsorption. Regular activated carbon is not recommended with these materials, 
especially in intermittent use application. 

If it is used in these applications contact a TIGG representative to discuss the necessary 
precautions to prevent temperature excursions. In this application TIGG SAFE carbon should 
be used. 

3.0 UNLOADING & STARTUP PROCEDURES 

3.1 Receiving 

When a unit is delivered to the site, it should be checked thoroughly to ensure all required 
items have been received and the equipment is free of any shipping damage prior to signing 
the bill of lading. 

3.2 Rigging 

All equipment will arrive at the job site via truck. The units will arrive either with or without 
activated carbon, depending on the customer's request. 

The unit should be carefully removed from the truck in a horizontal position by either a forklift 
or an overhead crane. If a crane is used it is advisable to use a properly sized spreader beam 
and lifting cables. 

Following are weights of the units. 



UNIT Empty Wt. Filled Wt. 

NB -15 9000 21000 

NB-20 15000 31000 

Once the adsorber has been removed from the truck, it should be placed on a stable, level 
surface and oriented to complement the piping and blower arrangement. Four wheels are 
installed on the units to allow on site movement by a tow motor along a solid ground surface. 

3.3 Ducting and Peripheral Equipment 

Supply and discharge duct for the units, if provided, is usually installed by others. External 
ductwork should be connected to the units using flexible connectors and clamps. The 
ductwork should be properly supported to prevent excessive loading on the ad sorber. 

A packing list is included with the shipment. 

Go To Top Of Page 

~OSTARTUPPROCEDURES 

4.1	 Filling the unit with Fresh Carbon 

Fresh carbon will arrive on one truck in 1000-1100 pound super sacks. Upon arrival of the 
truck, the following steps should be taken: 

1.	 Remove the top hatches by loosening four clamps on each hatch and placing each 
hatch to the side. 

2.	 Inspect the interior of the adsorber to make sure the grating and screen are not
 
damaged and that no holes are present.
 

3.	 Install the Breakthrough Detector into the %" FNPT fitting on top of the adsorber. if 
one was supplied. Remove the tape covering the diffusion ports on each end. The 
colored granules will change from violet to a brown color when organics(s) or other 
oxidizable substance reach the ports - signaling that about 70% of the carbon bed is 
exhausted for that compound. A low humidity level is required in the air or gas being 
monitored for the oxidation to occur. A sliding shield, to prevent light from prematurely 
changing the indicator color, is moved to view the granules. 

4.	 Prepare to load through an end hatch. 
5.	 Suspend a super sack above the hatch and lower it as close to one side of the hatch as 

possible. 
6.	 Untie the outer bag exposing the inner chute. Untie the inner chute while clasping the 

inner chute. Remain holding the chute and carefully lower the chute through the hatch. 
Unclasp the chute and allow the carbon to discharge from the sack. When the bag is 
empty shake it and invert the chute into the bag. If at any time you wish to stop the flow 
of carbon simply re-grasp the chute up high and cinch. Re-tie the bag. 

7.	 Continue to load super sacks through the hatch until carbon is within 1-2 feet of the 
opening (approximately (2) super sacks. The carbon will have formed a cone shaped 
pile which could have an angle of repose between 20 and 30 degrees. Push the carbon 
toward the sides and ends of the adsorber and then level it. 

8.	 Repeat steps 5 through 7 for the remaining hatches. 
9.	 Level the carbon throughout the entire bed by using a steel or aluminum straight head 

rake and push/pull the carbon toward and away from the sides of the ad sorber until the 
bed of carbon is level. Be careful to not damage the high solids epoxy liner while 
raking the carbon. 



4.2 Removing Spent Carbon 

Spent carbon can be removed by using a vacuum source, generally supplied by a vac-truck.
 
__ Upon arrival of the truck, the following steps should be taken.
 

1.	 Open the hatches and the end door. 
2.	 The vacuum source is generally connected by a hose to a section of plastic pipe, which 

is inserted into one of the top openings on the adsorber. Any metal fittings should be 
protected from touching the plenum and sides of the adsorber in order to prevent 
damage. 

3.	 Move the pipe around as the carbon level is lowered. The adsorber may require entry 
to remove any residual amounts of spent carbon. Follow appropriate OSHA 
confined space entry procedures to prevent worker injury. 

4.	 Thoroughly inspect the interior lining and plenum material for damage once all of the 
carbon has been removed. 

5.	 If the interior lining is undamaged and the plenum material intact, the adsorber can be 
filled in accordance with Section 4.1. 

5.0 GENERAL PROCESS DESCRIPTION 

5.1	 Mode of Operation 

The adsorber utilizes a horizontal bed of granular vapor phase activated carbon. Influent vapor 
enters through two duct fittings located on one end of the adsorber. 

The vapors are then distributed throughout an open area in the bottom of the adsorber. 
Influent vapors flow upward through the carbon bed and into the headspace of the adsorber 

__ and then into a discharge duct(s). 

5.2 Excessive Moisture Accumulation 

If excessive moisture is present in process vapors, liquid may accumulate within the open 
bottom portion of the adsorber. Drain plugs are located at the four corners of the adsorber 
floor. The drain plugs can be removed from the bottom side of the adsorber. 

Note - removal of a drain plug may expose personnel to untreated process vapor and 
may result in spillage of contaminated liquid. Use appropriate protection. 

Go To Top Of Page 

6.0 TROUBLESHOOTING 

This section is intended to identify some of the more common problems which may be 
encountered during the operation of a vapor phase carbon system. The following discussion is 
not intended to be all-inclusive since situations and circumstances will vary with each 
individual system by virtue of design, operating philosophy etc. Therefore, this section should 
only be considered as a guideline for troubleshooting. 

6.1	 General 

The problems which arise generally fall under the following categories: 

'-"" • High pressure drop 
• Poor adsorption and inefficient carbon usage 



6.2 High Pressure Drop 

High pressure drop can usually be caused by: 

•	 Excessive moisture accumulation in the plenum and/or 
•	 Blinding of the plenum by particulates 

6.2.1 Excessive Moisture Accumulation 

As discussed in Section 5.2, if excessive moisture is present in process vapors, liquid may 
accumulate within the bottom portion of the unit. This accumulation may restrict or completely 
block portions of the inlet duct connection and the open space beneath the carbon support. 

Either restriction or blockage will increase inlet velocities and pressure drop through the unit. 
This condition may be avoided by periodically draining the inlet lines and drains on the unit. 

6.2.2 Blinding the Plenum 

The plenum is constructed of black porous polyethylene support medium attached to angle 
bracing every 18". The porous polyethylene looks like pelleted carbon bonded together. The 
porous polyethylene not only supports the carbon., but also provides uniform distribution of the 
vapor. 

If the influent vapor contains an excessive amount of particulates, the particulates may build 
up on the underside of the screen, causing a restriction of the open area and an increase in 
the pressure drop. If excessive blinding occurs within the unit, an upstream filter may have to 
be installed to remove the particulates prior to the adsorption unit. 

~ 6.2.3 Poor Adsorption and Inefficient Carbon Usage 

Poor adsorption and/or inefficient carbon usage may be caused by the following: 

•	 Channeling - level the bed 
•	 Carbon saturation - change the carbon 
•	 Premature increase in the effluent concentration - check the influent concentration 
•	 Change in types of contaminants in the influent - compare influent analyses with 

original 
•	 Presence of non-adsorbable organics in effluent -compare influent analyses with 

original 

7.0 MAINTENANCE 

These units are designed to require minimum maintenance. The following items should be 
inspected and maintained as noted: 

•	 Internal inspection of the lining and polyethylene plate should be performed each time 
the carbon is removed. 

•	 Inspect all attachment hardware for damage 
•	 Check for moisture accumulation by removing drain plugs at least every 2-3 months. 
•	 Check inlet pressure periodically to insure proper operation. 
•	 Inspect process connections periodically for signs of wear and/or leakage. 

For reorders, replacement adsorbents or further technical information please contact 



TIGG Corporation, 1-800-925-0011 



Activated Carbon Box Adsorbers 

~ NIXTOX@ NB15 AND NB20 
Vapor phase activated carbon adsorption systems for air purification 

NIXTOX box series modular activated carbon box 
adsorbers are designed for environmental remediation 
and air purification applications with high flow rates. 
These activated carbon box adsorbers are 
manufactured of carbon steel providing a high solids 
epoxy lining which can withstand the work load of 
environmental remediation applications. These 
activated carbon box adsorbers feature a specially 
constructed plenum chamber which permits even flow distribution and thus efficient utilization 
of the Cl.cli-,{at~cic;a[IlQ~. These adsorbers are provided with lifting lugs. Model numbers 
reflect the maximum flow for air and other vapors in environmental remediation applications. 
Specifications and properties are subject to change without notice. NB15 Pictured. 

BOX NOM FLOW MAX MAX INLET / DIMENSIONS STANDARD VESSEL 
ADSORBER (CFM) PRESS TEMP OUTLET LxWxH ADSORBENT FILL WEIGHT 

MODEL (PSIG) (deg F) (IN) (FEET) (LBS) (LBS) 
PDF FILES' 

MAX ADSORBENT 
FILL (LBS) 

NB-15 15000 180 16/16 22 X 8 X 9.3 12000/15000 9000 
NB·20 20000 180 20/20 30 X 8 X 9.3 16000/20000 15000 

'INDICATES PDF FILE FOR DOWNLOAD'-" 

NOTES: 

1.	 Nominal flow may be conservative. Desired contact time may allow higher or lower flow 
rates. 

2.	 Dry virgin activated or reactivated carbon provided as standard adsorbent. 
3.	 Adsorbent fill is based on a bed density of 27 Iblft3 
4.	 Adsorbent fill can differ based on variable bed density and alternate adsorbents. 
5.	 Pressure drop curves are based on a dense packed activated carbon bed. Please
 

contact your TIGG sales representative for more specific information.
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LINING : HIGH SOLIDS EPOXY 
EXTERIOR PAINT : HIGH SOLIDS EPOXY 
WALL THICKNESS : 12 GAUGE SID. 
FLOOR THICKNESS : 3/16" STD. 
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CARBON TYPE : nGG 5CC 0612 VAPOR PHASE
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05 DM;r\FO 5. 1022ADSORBENT OUTLET ASSEMBLY : 24" X 42" CLAMPED ACCESS AND 86' X16" BOLTED DOORS 



--------( (
 

24 1/2" X 42 1/2" ~ 18" FLANGED OUTLET 
CLAMPED ACCESS DOOR 

4 PLCS 1
 
\
 

-~~]~[ \\
I! 
~ - \ -

\ 
~ BREAKTHROUGH 

L132" INDICA TOR FI TTING 

r--- 98~" ---  TOP VIEW 
I------ 94" --- 

'SAFETY RAIL \ 

-
liFTING LUGS I 

96"

1_cgj 
15/2"• 

48"~ "----- LADDER~2~" I.INLET 264" 

FRONT VIEWLEFT SIDE 

VESSEL STANDARDS 
VESSEL MATERIALS : CARBON STEEL A 36 
LINING : HIGH SOLIDS EPOXY 
EXTERIOR PAINT : HIGH SOLIDS EPOXY 
WALL THICKNESS ; 12 GAUGE STD. 
FLOOR THICKNESS : 3/16" STD. 
INTERNALS : CARBON STEEL & POLYETHYLENE 

BED VOLUME STD/MAX : 413 FT' 517 FT' 
CARBON FILL ; 12 000 LBS 
SHIP WI. EMPTYIMAUILL : 9000 LBS 121 000 LBS 
CARBON TYPE : T1GG 5CC 0612 VAPOR PHASE 
MAX. OPERATING PRESSURE : 40"H 0 
MAX. OPERATING TEMP. : 140'F 

• SAFETY RAIL
1 1/4"0 A-53 PIPE CONSTRUCTION 
SHERWIN WILliAMS SAFETY YELLOW 
DURA-PLATE EPOXY 235 

--

r I-

-

-- N139Ys" ---

Lt - 102" 

- 1- II~ 

'\ L 96,,-J 

RIGHT SIDE 

2 MUvt. LA JUI:.~ ANll ~AIL JB 0/2B/0 
1 ~I:.MUvt. 66 X 16 A(;(;I:.SS WA ON Ll:.f 1 Slllt:. JB 10/3/0~ 

NO. ,VISIUN BY DATE 
PROJECT 

BBL ~ 

WTIGGPROJ. NO. E05 061 JK 
P.o. NO. 
~'l.i:;..rS:l ~~g g~:P.N ...':..':JrI. .::-''::1..1 c::orporotion
NOT .11: .......OOUCc:O IN _OLA: 0II1II IN 

Ei:=~~!:~~~'":~~f~~~~~. 
;:;-;:~~~"'~"'~ ..~O"'Nrl.O .U• .JlECT TO 

DRAWN BY JB NB-15DESIGN BY BB 
CHKD. By BB 
DATE 9 26 05 ID""~05 1022 PZZ 1 1"[2
SCALE NTSADSORBENT OUTLET ASSEMBLY : 24" X42" CLAMPED ACCESS AND 86" X16" BOLTED DOORS 



Hydrosil HS-600
 
Spectrum HS-600 is the most effective solution for odor and corrosion control 

available. 
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Specifications on Spectrum
 
HS-600
 

Hydrosil vigorously controls the production process. Data is reviewed and maintained on each 
batch as it is being produced through and including the moisture content of the HS-600 being 

delivered to our customer. 

HS-600 Specifications 

The potassium permanganate impregnated media shall have no less than 3.6 pounds of potassium 
permanganate per cubic foot a bulk density of no less than 60 pounds per cubic foot, a moisture content of 12
15% by weight and shall not dust. The media shall have an irregular particle size of 4 x 8 mesh. 

The performance characteristics of the air filtration media shall meet or exceed a service life of no less than 72 
hours for breakthrough of hydrogen sulfide at the following test conditions: 

Media Bed Volume 76.00 cubic centimeters 

Bed Configuration 2.54 cm (id) x 15.00 

Flow Rate 3000 (+/- 100) ml/minute 

I Relative Humidity 170% 

Challenge Gas Hydrogen sulfide 

Challenge Gas Concentration 10 (+/- 0.25) PPM 



Competitive Information
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Hydrosil HS-600 Compared to Potassium Hydroxide Impregnated Carbon 

I 
Hydrosil HS-600 

Potassium Hydroxide Impregnated 
Carbon 

IActive Ingredient KMn04 KOH 

ISubstrate Zeolite Activated Carbon 

ICation Exchange Capacity Yes No 

IDusting Insignificant Moderate 

IAttrition Insignificant Moderate 

IHardness of Substrate Hard Soft 

IErosion in Air Stream Insignificant Low 

IParticle Size 1/8" to 1/4" 1/16" to 1/4" 

IFlammability No Yes 

IBulk Density 60#'s/ft3 32 #'s/ft3 

1% of Active Ingredient 6.0% 50% 

#'s of Active Ingredient 
(1.0 cubic foot) 3.6 #'s (Mn04/KOH/Mn02) 1.6 #'s ( -/KOH/-) 

IMoisture Content 12t015% Not less than 12% 

IDisposal Cost Same Same I 
Ipossible Combustion During Startup None Yes I 
ICoior Indicator When Spent Yes No I 

*Chemically KMn04 produces three ingredients: Mn04, KOH, and Mn02 

HS-600 Provides a significantly longer service life than potassium 
impregnated carbon. 

•	 Hydrosil HS-600 has 3.6 pounds of active ingredient as compared to 1.6 pounds of active ingredient (32 pounds per cubic 
foot times 5.0%). Mathematically, the service life of HS-600 is 125% longer. 

HS-600 is effective on a broader spectrum of gaseous pollutants 

•	 Potassium permangante used in the Hydrosil HS-600 production process chemically produces 
manganese dioxide (Mn02) and manganese tetraoxide (Mn04), in addition to potassium 
hydroxide (KOH). Manganese dioxide/tetraoxide is effective in removing sulfur dioxide, 
nitrogen dioxide, chlorine dioxide and mercaptans. These chemicals are not present in 
potassium hydroxide impregnated carbon. Typically corrosive pollution in a plant 
environment is caused by a broad group of chemicals, and potassium hydroxide impregnated 
carbon is too focused to handle this broad spectrum. 



HS·600 does not support combustion. 

• Potassium hydroxide impregnated carbon will support combustion. 

HS·600 provides a visual indicator when the media is spent. 

•	 The manganese dioxide/tetraoxide produces a purple color, which evolves to a dull brown as 
the media is spent. Testing is the only reliable way of knowing the remaining productive 
service life of the media. Visual indications are useful in prioritizing the need to test. 
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BULLETIN E-68 

SERIES 605 MAGNEHEUC®
 
DIFFERENTIAL PRESSURE INDICATING TRANSMITTER
 

Specifications - Installation and Operating Instructions 

J 

The Dwyer Series 605 Magneheljc4l' indicating transmitter simul
taneously provides local indication on a large. easily read analog 
scale while also converting that pressure into a standard Iwo-wire, 
4-20 rnA signal forranges from 0-0.5 to 0-50"w.c. Positive, negative 
or rflfferential air and compatible gas pressure can be measured 
with an accuracy of :!:2"k of full scale. The basic mechanical com
panents of the Series 605Mag~indicatingtransmitler·are···- 
similar to those used in the popular, ·time-proven Magneheli~ dif
ferential pressure gage. However, the Series 605 models add elec
trical conditioning and amplification of a resistance change 
produced by a siliron strain gage which is cemented to the range 
spring. This resistance change is the result of the slight flexing 
which results from spring defleclion as pressure is applied to the 
diaphragm which is directly Inked to the spring. Refer to bulletin 
E-SO for additional infonnation on the design. operation and con
struction of the Magnehel~indicating transmitter. 

SERIES 605 MODELS & RANGES 
MODEL NUMBER RANGE INCHES W.e. MINOR D1VS. 

6OS-<l 0-.5 .01 
605-1 0-1.0 .02 
605-2 0-2.0 .05 
605-3 0-3.0 .10 
605-6 0-6.0 .20 
605-10 

@5-2O 
605=30 

0-10 
0:20 
0-30 

.20::::-;,
1. 

605-50 0-50 1.u--, 

MODEL NUMBER RANGE,PASCALS MINOR DIVS. 

605-25OPa 0-250 5 
605-5OOPa 0-500 10 

MODEL NUMBER RANGE KILO PASCALS MINOR DIVS. 

605-1.SkPa o-1.S .OS 

SPECJFICATIONS 

~ERAlPresslft:	 25 PSIG ~~~~RE 
Media te.....ilily:	 Air & ooocombuslible. Zen IIlIIpII: 4 rnA 

ELECllUCAL	 t1OIlCOl'fosive gases :. ~;;tS9tns.:.s::. 
Power SlIppIy: 12.3 III 35 VllC. Spa I laD: AdjusIabIe 10 0.0>% 

'COMecIIIaS:" .~.. "'2 satlr1l!lmi1allllocl<.'~ Q.5~.~. 
pos/lM and negaIM IleAIIIiaa: InIini!silNl 

0uIpuI Signat	 4" 20 rno\ DC ENVIRONMENTAL
 
(limiledol38mAj ~
 

Laop ~	 0 to 1135 oIlms 

f\..... ' 12.3V ~ 
30 to 12O'F 

ves n.::=20mA 
'" 1%J5l)'f 

MECHANICAL 
Weight	 1 II. 10 oz.WamHIP lime: f>.10 MimJles
 

CiImIlr Consumpliaft: 38 rnA max. DC
 
Spa I Z""'adi-- Proledtd potenliom.em, _maIIy 

IlXIlSSilIe. 

IH7 NPr IIlmaIe 

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 1/8" NPT adapters 
(2) 118" NPT plUgs 
Adjustment key 



INSTALLATION 

1.	 LOCATION: Select a location where the temperature of the unit 
will be between 20°F and 12O"F. Distance from the receiver is 
limited only by total loop resistance. See "Eleclrical Connections: 
The tubing feeding pressure to the instrument can be run practically 
any length required bUt long lengths will increase response lime 
slightly. Avoid surfaces with excessive vibration. 

2.	 POSITION: All standard models are calibrated with the dia
phragm vertical and should be used in that position lor maxi
mum accuracy. It 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 1is' NPT female ports are available, Plug the unused 
set with pipe plugs provided. Allach tubing Irom positive 
pressure source to POrt marked "HI" or from negative 
(Vacuum; source to port marked "lOW". In either case, 
opposite port must be vented to atmosphere. In' dusty 
environments. we recommend use of anA·331 Filter Vent 
Plug to keep interior of instrument clean For differential 
pressures the higher source IS connected to the "HI" port 
and lower to the "lOW" POrt. 

4. MOUNTING: The Series 605 Transmitter may be either panel 
mounted or surface mounted. 

A. PANEL MOUNTING: Cut a 4~." ()( 120mm 00. hole in panel and 
insert the complete 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 screws through the 
tapped holes. TJghten screws against rear of panel. 

"_~ 1IZ OIA. HOl.ES FOR PIlESSURE 
I" CONNECflONS ANllIOR MOUNTING

~/ 
; 

/ 
""6 DIA, HOLES / 
FOR MOUNTIOIG SCREWS
 
TYP. 3 PI..ACES
 

B. SURFACE MOUNTING: OriU (3) 3116" dia. holes f()(mount
ing screws and cut (1) 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 thread into tapped holes on back of 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
tion. check to be sure pointer artgns with zero on scale, when 
no pressure is apprled and bolfl low and high pressure ports 
are vented to atmosphere. To adjust, tum small slotted screw at 
center-bottom 01 gage face. Do not move the larger black knobs 
labeled SPAN and ZERO. These are for use only if a calibration 
check shows the 4-20 rnA output signal to need adjustment. 
See page 3 under heading OUTPUT RANGING. 



•• 
,	 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 605 Transmitter are made to 
the two-saew terminal strip on the rear of the case. Polarity is 
indicated by + and - signs stamped on side. The schematic 
diagram of the Series 605 transmitter is illustrated in Figure B. 

+ -

(]De 
FIG. A 

An extemal power supply delivering 12.3 to 35 VDC with a minimum 
current capabirrty 01 40 milliamps must be used to power the control 
loop in which the Series 605 transmitter is connected. Refer to Fig. B 
lor connection of the power supply, lransmitter and receiver. The range 
01 appropriate receiver load resistances (RJ lor the power supply volt· 
age available is given by the lormula and graph in Fig. C. Shielded two 
wire cable is recommended for control loop wiring and the negative 
side of the loop 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 01 the transmitter or 
receiver be inadYertanUy reversed, the loop will notlunction proper1y 
but no damage will be done to the transmitter. 

NOT£; RECEIVER ....y BE '" 
SERIES WITH + OR 
UG OF CONTIlOt. LOOP 

SERlESOlI5
 

PRESSURE
 

.........s
IMTl'ER
 

+	 +
 

RECEIIIER (RJ f'OWEl' 
Sl.I'PI>'f A. A A 
11.3-31SVOC - y I J -

SEEFlQC I 
I I 
1 
I
 

FlG.B
x~ 

The ma;ximum 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 feet). 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 feet, connect
ing lead wire as small as No. 22 Ga. can be used. 

The Series 605 transmitters can be used with receivers requiring 
1-5 vot! input rather than 4-20 rnA. It the receiver requires a 1-5 
volt input, insert a 250 ohm. Y2 wattresistor in series with the cur
rent loop but in paraDel with the receiver input. Referring to Figure 
B, R.. 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 dose to the receiver inPut 
to take advantage of the immunit:· of the current loop to electrical 
noiSe pickup. Most electronic component distributors stock a 249 
r, '12 watt, :!: 1% tolerance metal film resistor which is adequate for 
this application. 
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OUTPUT RANGING 

Each Series 605 Magnehel;ce indicating transmitter is factory cal
ibratedto 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 recei\Ier per preceding 
instructions, insert an accurate miUiammeter with a full scale 
reading of approximately 30 rnA in series with the current loop. 

.. -2.	 Vent-bothill'-essur.e por1s.m-atmo&phere andrifnecessary.-ad- . 
just pointer zero screw to align pointer with zero on scale. A 
controllable pressure source capable of reaching the fun 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 wiH be used. Standard factory calibra
tion and ranging is done with unit vertical. 

3.	 Apply electrical power to the system and check tor proper 0p
eration by slowly ina-easing pressure and observing whether 
the loop current increases aboYe the 4 rnA zero presstJ'e reading. 

4.	 A spanner type key is supplied to adjust span and zero. This 
helps to reduce unauthorized tampering. Apply pressure until 
pointer aligns with fuJI scale reading and adjust the SPAN knob 
for a 20 rnA reading. 

5.	 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 

r---...,+ 
POWER
 
SUPPL:
 

12.3-35
 
VDC
 

FIGURE 0 

Several Series 605 transmitters can be operated with a single power 
supply as depicted aboVe in FIQure 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 of units 
x 20 rnA. In Ihe example shown this would be 4 x 20 or 80 rnA 
minimum. 

MAINTENANCE 

Upon final installation 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 syslem calibration 
is recommended. The Series 605 Differenlial Pressure Transmit
ter is not field serviceable and should be returned to the factory 
if service is required. The A·701 Digital Readout should be return· 
ed to the manufacturer if service is required. Refer to !he A·701 
instruction sheet. 

©Copyright 1992 Dwyer Instruments, Inc. Printed in U.S.A. 10192 FR NO. 01-440559-00 
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• Section A Introduction and ·Installation 

Introduction 

Your Master-Touch flowmeter includes a flow sensing element, temperature sensing elemeht, bridge 
amplifier/signal output board, microprocessor circuit board, transmitter enclosure, and probe support 
or flow section. Depending upon your requirements, these individual pieces may be integrated into 
one assembly or you may have a flow transmitter with remote electronics. In either configuration, 
the microprocessor converts the nonlinear input signal received from the flow transmitter to linear 
0-5 VDC & 4-20 rnA output signals. RS232 and RS485 communication protocols support the use of 
EPlCommunicator (EPICom) for monitoring and control. 

Unpacking Your Instrument 

• 

Your Master-Touch thermal mass flowmeter is a precision piece of electronic flow instrumentation. 
Although these flowmeters are rugged, they should be inspected upon delivery to assure that no 
damage has taken place during transit. If upon inspection it is found that damage has occurred, 
notify the carrier immediately and place a claim for damaged goods. The shipping container or crate 
should be handled with care and carefully opened to avoid possible damage to the contents. After the 
container is opened the contents should be carefully removed and the individual pieces checked 
against the packing list. Should you discover a discrepancy, contact EPI shipping department right 
away. The last verification is to check that the equipment and calibration range match your 
purchase order specifications. If you find that a mismatch has taken place, contact the EPI sales 
department immediately. 

Installation And Mounting 

Effects ofReynolds Number in Closed Conduits 

Reynolds Number (RD) defines whether laminar flow or turbulent flow are causing the flow profUe 
within the flow conduit. Laminar flow has a RD of <2000 with a parabolic flow profile, while 
turbulent flow has a RD of >4000 with a more uniform (squared up) face velocity. The RD's between 
2000 and 4000 are in the transition region allowing a change in profile from laminar to a turbulent 
face velocity profile. Turbulent flow profile is not the same as turbulence or swirl within the flow 
conduit. Changing Reynolds Numbers are caused by changing flow rates within the flow conduit. 

Installation of Thermal Dispersion Gas Mass Flowmeters 

Optimum installation requires sufficient straight run to allow a uniform, non·swirling, fully
developed flow profile within the flow conduit. It is best to avoid installations which are immediately 
downstream of bends, abrupt cross-sectional area increases or decreases, fans, louvers, or other 
equipment installed in the line. These situations can cause non·uniform flow profiles and swirl which 
can result in signal errors. Problematic flow profiles require flow conditioning to improve meter 
performance. Consult the factory for additional information. 

Our insertion flowmeters are now calibrated for point·of·average-flow (.243r) positioning in the 
process line with a fully-developed flow profUe. You may need to make minor adjustments in the 
sensor position or utilize the C·Factor of the Master·Touch software for the most accurate flow 
readings due to a non·uniform flow profile in your process line. The design of our probe assembly is 
such that the active part of the flow sensor is always. 75" from the bottom of the sensor's protective 
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Instruction Manual Master-Touch™ Flowmeters 

• window. Please take into account the location of the active part of the sensing element when 
installing the flowmeter. 

I For additional information see the Probe Insertion Guidelines located in Section H. 

The temperature parameters for the transmitter are listed in the specification section of this 
manual. Acceptable limits for the gas temperature and the environmental temperature limits to 
which the transmitter electronics may be subjected are provided. 

The flowmeter must be installed at a location where the gas is dry
 
or above the dew point temperature. Installations which allow large
 
droplets of water to condense out and come in contact with the
 
sensing element must be avoided. EPI has developed a strategy
 
which is usually successful in minimizing or eliminating this affect.
 
For installations where the formation of condensing water droplets
 
in a horizontal process line is unavoidable, the flowmeter should be
 
mounted at an angle of 30°-45° from the vertical. This will allow
 
any droplets which collect on the inner pipe wall and run down
 
probe assembly to drop off before they come into contact with the
 
sensor.
 

Installation of the Master-Touch flowmeter is accomplished by one 
of the following two methods: 

Inline style flowmeters require plumbing the flowmeter in series 
with the flow conduit by threading, flanging, welding or by fitting in 
place with the use of tube fittings on sizes up to one inch O.D. 
Various end configurations are available for the inline style 
flowmeters and will determine the exact process of installation. The 
standard end configuration is MNPT (male national pipe thread) 
threaded ends for flow sections up to 3"; flow sections of 3" and 
larger are assembled with the appropriate size of ANSI 150lb Class 
flanges. Other end styles are optional. 

Insertion style flowmeters require the probe support to be inserted t t
through the flow conduit. The probe support can be held in place by MNPT Connections 
a pipe nipple threaded to the user's flow conduit with a connecting 
pipe coupling threaded between the flowmeter probe and pipe nipple. Nipple length must be sized to 
allow the probe to be inserted to the proper depth in the process flow stream. 

Alternately, the flowmeter is installed by the use of the proper size 
bored through tube fitting. The tube fitting is provided by the user 
or purchased as an option from EPI. Installing the tube fitting 
consists of preparing the flow conduit to accept the fitting by first 
drilling a clearance hole for the transmitter probe assembly, welding 
it in place, or threading it into the proper size half coupling which Compression
has been welded to the flow conduit. Fitting 

The maximum pressure for insertion style flowmeters is stated in Half Coupling 
the General Specifications section of this manual. To reduce the 
possibility of personal injury when servicing the flowmeter, each size 
is rated such that the maximum force applied to the transmitter is 
approximately 25 pounds. Caution should be exercised if considering 
applying higher pressures, and AT HIGHER PRESSURES, A 
HOLDING DEVICE MAY BE REQUIRED TO PREVENT THE TRANSMITTER FROM BEING 
PROJECTED OUT OF THE PROCESS LINE WHEN REMOVING OR. REPLACING THE 
TRANSMITI'ER ASSEMBLY. 
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Master-TouchTItf Flowmeters Instruction Manual 

Power Requirements 

Power requirements for Master·Touch flowmeters with the "·DC24" option are user supplied 18 to 24 
Volts DC @ 250 mA. All wiring and conduits shall be installed per the National Electrical Code 
requirements as appropriate for the application. 

Power requirements for Master·Touch flowmeters with the "-AC115" option are 115 VAC 50/60 Hz 
standard, or 220 VAC 50/60 Hz with the "-AC230" option. If conduit is used to enclose the power 
input line, it should be suitable for the application, electrically conductive, and connected within the 
enclosure to the earth ground. Our recommendation on wire size is 18 Ga. stranded for all AC 
wiring. 

Transmitter power requirements are met with the power provided by the signal processor assembly. 
Ten feet of two wire connection cable is provided with the flowmeter assembly. If more cable is 
required, the 10' length should be replaced with a two wire twisted or shielded cable. The wire 
should be sized for no more than 5 Ohms resistance across the loop and not less than 22 AWG. The 
transmitter is independent of cable length and won't suffer any signal degradation with length 
changes. 

1If replacing the wire connection cable, seal wiring access ports as appropriate (3/4"1 
NPT) to maintain the transmitter enclosure rating (if required per N.E.C.). 

Signal Interface 

• 
The microprocessor provides both 0-5 Volts DC and 4-20 mA flow output signals. Voltage signals 
should not be sent over long distances due to small currents causing voltage drops across the wire 
pair. If the voltage is to be sent over a distance (for example 50 feet), the wire AWG should be sized 
to reduce the voltage drop to acceptable levels. Knowing your load impedance is the only way this 
calculation may be achieved. Our 4-20 mA signal is provided to prevent this sort of signal loss. 
Current loops are normally not susceptible to noise and are not affected by voltage drops around the 
loop. However, it is important when using a current loop not to exceed the level of load resistance 
that the current loop may drive. Our current loop will drive a load Oead plus load resistance) of 500 
ohms. When the 4-20mA current loop output is not to be used, jumper around the loop at the output 
signal connections (see below). 

RS232 and RS485 connections are also available for direct communication via the appropriate 
version of the EPICommunicator software. 

The Master·Touch Series has been tested and approved as CE Compliant. 

Jumper on 4-20mA Out & Ground 
when using 0-5 VDC Output ONLY 

TB3-1 & TB1·1 --.. TB1-5 & TB1~ 
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Section G General Specifications
 

Linear signal output 

Accuracy including linearity (Ref.: 21°C): 

Repeatability 

Sensor response time (ceramic) 

Sensor response time (stainless) 

Signal response time 

Turn down ratio 

Electronics temperature range 

Gas temperature range 

Gas temperature effect 

Gas pressure effect 

Pressure rating maximum (See note below): 

MPSeries 
In-line flowmeters 
Insertion O.D. .500 

.750 
1.000 

MPINH Series 
In·line flowmeters 
Insertion O.D. .500 

.750 
1.000 

Transmitter power requirements 

RAM Back-up 

Flow transmitter enclosure 

Wetted materials:
 

MPSeries
 
In-line & Insertion
 

MPINH Series
 
In-line & Insertion
 
Standard temperature & pressure (STP)
 

NIST traceable calibration
 

Insertion probe PSI is rated to limit applied force at probe to a 
pounds. Above the listed pressure, a restraining device is required to eliminate the 
potential of the probe being forced out of the line during installation or removal 
under pressure. 

0-5 VDC & 4-20 rnA
 

± (1% of Reading + (.5% + .02o/oI°C of Full Scale))
 

± 0.2% of Full Scale
 

100 ms typical
 

1 second
 

Set to one second
 

100:1 minimum
 

0-50°C (32-122°F)
 
Consult factory for extended range. 
0-200°C (32-392°F) 
Consult factory for extended range. 

.02% 1°C 

Negligible over ±20% of absolute calibration pressure 

500 PSI Std., >500 special 
125 PSI Std., >125 special 
55 PSI Std., >55 special 
30 PSI Std., >30 special (See note below) 

250 PSI Std., >250 special 
125 PSI Std., >125 special 
55 PSI Std., >55 special 
30 PSI Std., >30 special (See note below) 

5 Watts or less 

Lithium Battery 

NEMA 4,Class 1, Div 1, 
Groups B, C, & D, Std. 

3168S, including sensor 

3168S, including sensor 

70° F & 29.92" Hg 
(Air .075 lblcubic foot) 

Standard 

maximum of 25 1 
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Instruction Manual	 Master-Touch™ Flowmeters 

til Specification Notice 

~	 Specifications contained herein are subject to change without notice, EPI cannot guarantee the 
applicability or suitability of our products in all situations since it is impossible to anticipate or 
control every condition under which our products and specifications may be used. 

Service Work 

In the event that service work is required or calibration and recertification is required, call the 
factory and a return materials authorization (RMA) number will be issued for each job. All units sent 
in for service work shall include a RMA, work instructions and be shipped prepaid. On receipt of 
your flow instrumentation, we will inspect the equipment and give a price quotation for service work 
to be performed, if not already given. 

Storage 

Equipment and instrumentation shall be stored in an environmentally controlled storage shelter or 
warehouse when not in use. All openings shall be sealed off to prevent foreign materials from 
entering the instrumentation. 

Limited Warranty 

Eldridge Products, Inc. (EPI) warrants its products to be free from defects in materials and 
workmanship for one year from the date offactory shipment. If there is a defect, the purchaser must 
notify EPI of the defect within the warranty period. Upon receipt of the defective product, EPI will 
either repair or replace the defective product at its sole option and at no cost to the purchaser. EPI 
MAKES NO OTHER WARRANTY, EXPRESS OR IMPLIED, AS TO THE PRODUCTS. EPI MAKES 
NO WARRANTY THAT THE GOODS SOLD TO ANY PURCHASER ARE FIT FOR ANY 
PARTICULAR PURPOSE. FURTHERMORE, EPI MAKES NO WARRANTY OF 
MERCHANTABILITY WITH RESPECT TO ANY PRODUCTS SOLD TO ANY PURCHASERS. 
There are no other warranties that extend beyond the description on any brochure or price quote. 

Limited Acceptance 

Acceptance of any offer is limited to its terms. Acceptances or confirmations that state additional or 
differing terms from this price quote shall be operative as acceptances, but all additional or differing 
terms shall be deemed material alterations within the meaning of Commercial Code Section 
2207(2)(b), and notice of objection to them pursuant to Commercial Code Section 2207(2)(c) is hereby 
given. The laws of the State of California govern this contract and venue is Monterey County. Risk of 
loss passes F.O.B. EPI factory. Payment due in full in US Dollars within credit terms granted from 
factory shipment. Additional fees shall include interest on unpaid balances that are outstanding for 
more than granted credit terms, plus all collection costs and attorneys' fees incurred in collecting any 
outstanding balance. Any and all additional or differing terms do not become part of the contract 
between EPI and any purchaser. 

The terms of any offer are expressly limited to the terms detailed in any product brochure or price 
quote. Any modification to any of the terms of this offer must be in writing and must be signed by an 
officer of EPI. 
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Section H Guidelines and Product Drawings • 
Probe Insertion Guidelines 

The following chart presents the CoFactor adjustments for insertion style Master-Touch flowmeters. 
To use the information properly, insert the probe assembly to the correct position in the process line 
according to "Pipe OD to Probe End" guidelines, and enter the CoFactor corresponding to probe OD 
and pipe size into the microprocessor settings (Menu 811-C-Factor). The CoFactor can be entered 
into the settings before or after insertion into the process line. 

The calculation for the probe insertion depth (pipe OD to probe 
end) includes the point-of-average-flow, the 1.3" slot in the 
protective sensor window, and the wall thickness of each nominal 

pipe size, as well as a further adjustment on smaller line sizes to ----------_-t-_ pProiPbet~OEDnd 
be sure that the slot is fully inserted through the pipe wall. The C-
Factor corrects the blockage effect created by inserting the probe 
assembly into the pipe to the depth listed. 

The information below assumes a well-developed flow profJ.1e in the 
process line. The actual flow profile may not conform to this 
standardized profile. Therefore, a further adjustment to the 
position or CoFactor may be required to improve the overall 
accuracy of the flowmeter readings. If an additional adjustment is necessary, the C-Factors below 
must be multiplied by the second correction to calculate the revised CoFactor. For example, if an 
adjustment of 0.975 must be made to the listed CoFactor for a %" probe in a 4" line (0.868), the 
revised CoFactor is 0.975 x 0.868 =0.8463. 

! ! I iI I' Menu 811 - C-Factor
Sch 40 . Inside . Wall ,Cross- iPipe 00 to /----.-----,-----,--------l 

Nominal I"Diameter Thickness Isectional IProbe End 1/2" 00 3/4"00 1" 00 3/S" 00 
Pipe Size. (inches) (inches) I Area (If) (inches) Probe Probe Probe PS1 

, 
2" 2.067 l 0.154 1 0.0233 ' 1.6 0.858 I 0.856 0.854 ! 0.550 

2.5" I 2.469 ! 0.203 j 0.0332 ! 1.6 0.795 / 0.793 I 0.792 I 0.567 
0.0513 I 1.63.0683" 0.216 0.813 0.811 0.810 0.590 

4.026 0.2374" 0.0884 1.7 0.868 0.866 0.864 0.762 

6.0656" 0.280 0.2006 1.8 0.978 0.976 0.974 1.000 

8" 1 7.981 1.0000.322 0.3474 2.1 1.000 I 1.000 1.000 
10" I 10.020 0.365 ! 0.5476 j 2.4 1.000 1.000 1.000 1.000 

12" , 12.000 ! 0.375 ; 0.7854 2.6i 1.000 1.000 1.000 1.000 
14" I 13.250 1.0000.375 j 0.9575 I 2.8 1.000 1.000 1.000 
16" 15.250 0.375 3.0 1.0001.2684 1.000 1.000 1.000 

18" 17.250 0.375 1.6230 3.2 1.000 1.000 1.000 1.000 
20" 19.250 0.375 2.0211 1.000 1.0003.5 1.000 1.000 

24" I 23.250 0.375 2.9483 , 4.0 1.000 1.000 1.000 1.000 
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ELDRIDGE PRODUCTS, INC. 
2700 Garden Road, Building A . Fax 831/648-7780 
Monterey, California 93940 Telephone 831/648-7777 

Email sales@epiflow.com 
Internet www.epiflow.com 

Series 8800MP 

Master-Touch™ Series 8800MP flowmeters are insertion style instruments with all electronics mounted 
integrally on the sensor probe assembly. All input power and signal output connections are accessible through 
the double-sided enclosure. A variety of installation options are available, including ball valve retractor 
assemblies, tube to pipe compression fittings, and probe mounted flanges. Input power is supplied to the remote 
electronics. Consult factory for details. 
This Series is CE-approved, with CSA and CENELEC approval pending. 

Specifications 

•

Linear signal output , 0-5 VDC & 4-20 rnA 

Signal Interface RS232 & RS485 

Accuracy, including linearity (Ref.: 21°C) ±[1 % of Reading + (.5% + .02%/"C of Full Scale)] 

Repeatability ±0.2% of Full Scale 

Sensor response time 1 second 

Tum down ratio 100:1 minimum 

Electronics temperature range 0°-50°C (32°-122°F), extended temperature optional 

Gas temperature range· -40 o-200°C (-40°-392°F), extended range available 

Gas pressure effect Negligible over ± 20% of absolute calibration pressure 

Pressure rating maximum 500 PSI Std., > 500 PSI special 

Input power requirement.. 24VDC @ 250rnA 
115 VAC 50/60 Hz optional 
230 VAC 50/60 Hz optional 

Flow Transmitter power requirements 5 watts maximum 

Flow Transmitter enclosure NEMA 4, Class 1, Div 1, Groups S, C, & D, Std. 

Wetted materials 316 Stainless Steel (Hastelloy and Monel optional) 

Standard temperature & pressure (STP) 70a F & 29.92" Hg (Air .075 Ib./cubic foot) 

NIST traceable calibration Standard 

·SSM option required for 100°-200°C (212°-392°F) 

Specs8800MP.doc 

GAS MASS FLOW MEASUREMENT & CONTROL INSTRUMENTATION 
"We work as hard as our meters" 
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• Series8000-SJDOM P 

Series 8200M P 

• 
Ser:ies 8600-8700M P 

seci=s 8800M P 

Master-Touch™ Series 800G-8100MP
 
Inline t10wmeters with remote electronics. for hazardous locations.
 

Model Pipe 00" xL" MaxSCFM 
8036MP-SSS-133 1/4 x 6 3.50 
8049MP-SSS-133 3/8 x 6 6.00 
8059MP-SS5-133 1/2 x 7 13.0 
8069MP-SSS-133 3/4 x 7 60.0 
8089MP-SS5-133 1x8 90.0 
8110MP-SSS-133 1'!4x10 150 
8112MP-SSS-133 1%x 15 200 
8116MP-SSS-133 2x20 350 
8120MP-SSS-133 2%x25 500 
8124MP-SSS-133 3 x30 750 
8132MP-SSS-133 4 x40 1350 

Master-Touch™ Series 8200MP 
Insertion f10wmeters with remote electronics, for hazardous locations. 

Model Probe 00" x L" 
8240MP-SSS-133 1/2 x :s36 
8260MP-SSS-133 3/4 x :S60 
8280MP-SSS-133 1 x:S84 

Master-Touch™ Series 8600-8700MP 
lnline t10wmeters with integral electronics. for hazardous locations. 

Model Pipe 00" x L" MaxSCFM 
8636MP-SSS-133 1/4 x 6 3.50 
8649MP-SSS-133 3/8x6 6.00 
8659MP-SS5-133 1/2 x 7 13.0 
8669MP-SSS-133 3/4 x 7 60.0 
8689MP-SSS-133 1x8 90.0 
8710MP-SSS-133 1'!4x 10 150 
8712MP-SSS-133 1%x 15 200 
8716MP-SSS-133 2x20 350 
8720MP-SS5-133 2%x25 500 
8724MP-SS5-133 3x 30 750 
8732MP-SSS-133 4x40 1350 

Master-Touch™ Series 8800MP 
Insertion f10wmeters with integral electronics, for hazardous locations. 

Model Probe 00" x L" 
8840MP-SS5-133 1/2 x ::;36 
8860MP-SSS-133 3/4 x :S60 
8880MP-SSS-133 1 x:S84 

Notes: 
1)	 Maximum SCFM based on 15,000 SFPM. Air SCFM can be doubled to 

maximum of 1350 SCFM. 
2)	 Maximum Operating Pressure =500 PSIG 
3)	 Flow sections 3" and larger include ANSI 150# Class flanges as standard 

end configuration. 
4)	 Standard probe lengths available in 6" increments from 6" to 24" and 12" 

increments from 24" to maximum. BVRs require up to 12" of additional 
probe length. 

5)	 Specify 24VDC, 115VAC or 230VAC input power 

Eldridge Products, Inc.	 MP Series Information 



•
 Eldridge Products, Inc.
 

The 85 page instruction manual can be found at:
 

http://www.epiflow.coml80201101v39G15I.pdf 
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Series 8000MPINH
 
Master-Touch™
 

Mass Flowmeters
 

Master-Touch™ (FAT)TM
 
Flow Averaging Tubes
 

Mass Flowmeters
 

Series 8000-8200
 
Mass Flowmeters
 

Series 8600-8800
 
Mass Flowmeters
 

Series 9000MP Multipoint
 
Mass Flowmeters
 

Series 7000-7200
 
Mass Flow Switches
 

EPICommunicator
 

Master-Touch™ Microprocessor-based Thermal Mass Flowmeters 

Eldridge Products, Inc. (EPl) released the Master-Touch™ Family of microprocessor-based thennal mass flowmeters 
in 1997. The powerful Master-Touch offers a broad range of new capabilities, without sacrificing the basic design 
elements that have earned EPI worldwide recognition for accurate and reliable thermal mass flow instrumentation _ 
and all of these beneficial features are included in every Master-Touch flowmeter at no additional cost. 

The Master-Touch thermal mass flow meter has an explosion-proof, double-sided NEMA 4 
t~-::~--;;~-~ 

11~_n..") enclosure which gives you convenient access to all power supply input and sensor signal output t, . 
\'J~'!l,I" connections. Your installation requirements can be easily accommodated by your choice of in

'.( \\' ,';;; line or insertion models with 115VAC, 230VAC, or 24VDC configurations, and with either 
.-':: :,. ,), ~'-'- . 
,' ..'\ ..'. ',.; , ~". ',' 

integral or remote displays (as shown throughout this page). The Master-Touch™ thennal mass 
., . \. -",,- .'\ .; .. ,','~ \'" flow meter is CE compliant '~', 

Utilizing the same proven bridge circuitry as EPTs well known meters, the Master-Touch 
thermal mass flowmeters add a powerful microprocessor that provides five major systems to enhance performance: 

1. Analog-to-Digital Converter to acquire data generated from sensors. 

2. Curve Linearizer to transform nonlinear to linear voltages. 

3. Digital-to-Analog Converter to generate output voltage from sensor data. •.. 
4. Voltage Tracking to perform real-time processing of input and output signals. 

S. EEPROM to store and maintain user configurable variables. 

Every Master-Touch thermal mass flowmeter supports up to Four Separate Meter Ranges that can 
include independent calibration data for different gases, flow ranges, pressures, etc. The meter ranges 
can be selected "on the fly" through the keypad, a PC, your DCS, or by extemal switching. 

The Master-Touch thermal mass flow meter provides Continuous Curve Fitting as the 
microprocessor uses a polynomial curve fit to linearize data into a continuous linear output with 12
bit precision (4096 increments). The flowmeter variables may be viewed or modified, yet data 

http://www.epiflow.com/mastertouch.html 2/4/2004 
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continues to be proce~i:>-.;_out interruptIOn. 

In addition to monitoring the flow rate and accumulated total flow, Continuous Tracking and 
Timestamping of high and low flow rates is included in the Run and Status Modes of the PC display 
and the in the Status Menu of the LCD display. These values can be easily reset as necessary. 

------'-_._----_.._--_ ...._._--------.._-----_._,~-- .._----_.__."-"--_.._--_._------------_._.~-~_._._~_._----

The user can choose from a variety of Engineering Units while the flowmeter is in operation. All 
flow rate, accumulated total, alarm, and timestamp information is automaticalIy converted into the 
new units. 

" 

I 
,_l' 

User Input and Control of the field-adjustable, smart transmitter is available by using the four button touch keypad or 
via RS232 and RS485 I/O communications using EPICommunicator software. 

The menuing system features six operational modes: 

The Run Mode displays the flow rate and total flow along with the selected calibration range. There 
is also a symbol for the status of the relay contact closures. NOTE: You must be in the Run Modefor 
the meter to function normally. 

The Meter Mode provides easy access to change the engineering units, to select the bias factor, to 
offset zero, to change the pipe cross-sectional area for insertion meters, etc. 

The Utility Mode supports such functions as changing the filtering to smooth out pulsation or unwanted flow noise and 
selecting up to four pre-calibrated ranges. Each of these ranges (or meters) can contain its own unique full-scale range 
or gas mix. 

The Status Mode presents information about the current status of the metering operations: the 
active meter range (1-4), the engineering units selected, whether in nonnal or linear curve 
mode (the linear mode is only used for trouble-shooting metering problems), and tracking 
status. When tumed on, the tracking status provides the user with the ability to freeze or 
restore totalizer and current readings, update the HI/LO timestamp values, zero the totalizer, 
and record new timestamp. 

The Alarm Mode is utilized for flow alarms, batch counting, or timer functions. Two I-amp 
relays can be configured for any combination of alarms. 

htto://www.epiflow.com/rnastertollch.htrnl 2/412004 
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The Factory Mode is reserved for factory configuration and variables. 

The following is a sample of the 100 *Meter* Menu infonnation displayed on a PC tenninal when connected to the 
Master-Touch thennal mass flowmeter via EPICommunicator (EPICom) software: 

~Isampkm~ 

UNIVERSAL FLOW DATA_HETER v3.9D 
(c)1998, Eldt1dqe Ptoducts Inc. 

Set1al' 97110403 

STATUS: Hetet,l, Ttack ON, Cutve Hod~, SCFH Units 

CUt tent, 
ALARMS: Act Evt-Evl, 

R~lay'l Oft On, 
Evl-404 Ev2-403, 

R~1ay'2 Otf On 
Ev3-40S Ev4-403 

500 "Run Mode lt 800 ltYactoty" 

100 1tMeter" 
101-SCFH 
105
109-SFPM 
113
117-SLPM 
121-RG/H 
125-NHPS 
129
l40-rScale 
160-Re~et! 

300 *Status" 
400 "Alatlls lt 

102-SCFH 
106
110-SFPS 
114
118-SCCR 
l22-KG/H 
l26-NHPM 
130

103-LB/M 
107
111
llS
119-NCHH 
123-KG/S 
127-NHPH 
131

104-LB/H 
108
112
116
120-NCMM 
124
126
132

Enter Selection > 

~ 

The following is a sample of the Run Mode information displayed on a PC terminal when connected to the Master
Touch thermal mass flow meter via EPICom software: 

http://www.epiflow.com/mastertouch.html 2/4/2004 
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I 
UNIVERSAL fLOY"DATA_METER v3.9D I 

(c)l998, Eldridge Products Inc. 
\Setial' 97110403 

STATUS: Keter'l, Track ON, Curve Mode, SCTK Unit! I 
Cuttent, Relay.l Oft On, Relay,2 Ott On 

ALARMS: Act Evt-Evl, Evl-404 EvZ-403, [v3-405 Ev4-403 

Real-Ti»e Readout 

5 - Statt/Stop Tracking 
R - Retre~h Display 

C - (Cleat) Totalizer 09/01/98 02: 34: 21PK 
L - (Reset) Lo - 0 at 09/01/98 02:36:35PPI 
H - (Reset) Hi - 488.4005 at 09/04/98 09:04:19AM 

Press ~pace ber to return 

Rate Total High Low 
4.6640 SCTH 36633.95214 SCT 488.4005 o Rl-. R2-. 

The following is sample of the Run Mode infonnation displayed on the LCD display of the Master-Touch thermal mass 
flowmeter: 

1'~ 50.81325 SCFM 
54760.1238 SCF 

http://www.epiflow.com/mastertollch.htrnl 2/4/2004 
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MASTER-TOUCHTM THERMAL MASS FLOWMETERS 

Series 800D-8100MP Series 8200MP Serlos 860G-8700MP Series 8800MP 

6
1.~J ~T;==;=t 

I 
j, 

j 
! 

Click on a picture below for larger, printable image.
 
For best printing, select Landscape in Page Setup menu.
 

Click your browser's "Back" button to return to this page.
 

ttp://www.epiflow.comlmastertouch.html 2/4/2004 
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Inline, Remote Electronics Specs8000-8100MP.llil!
 
Insertion, Remote Electronics S.pecs8200MP.pdf
 

Inline, Integral Electronics Specs8600-8700MP.pdf
 
Insertion, Integral Electronics Specs8800MP.pdf
 

Instruction Manual
 
Model Numbering
 

SPECIFICATION NOTICE 

The specifications presented are subject to change without notice. EPI cannot guarantee the applicability or suitability of our products in all 
situations, since it is impossible to anticipate or control every condition under which our products and specifications may be used. 

-~-------'-"---"----'-'--~------'------""---~----'-'._._._-------_..__..__.. ~._--_._ _._.---------~------_ _..._ _ 
LIMITED WARRANTY 

Eldridge Products, Inc. (EPI) warrants its products to be free from defects in materials and workmanship for one year from the date of factory 
shipment. If there is a defect, the purchaser must notify EPI of the defect within the warranty period. Upon receipt of the defective product, EPI 
will either repair or replace the defective product or refund the purchase price at its sole option. EPI MAKES NO OTHER WARRANTY, 
EXPRESS OR IMPLIED, AS TO THE PRODUCTS. EPI MAKES NO WARRANTY THAT THE GOODS SOLD TO ANY PURCHASER 
ARE FIT FOR ANY PARTICULAR PURPOSE. FURTHERMORE, EPI MAKES NO WARRANTY OF MERCHANTABILITY WITH 
RESPECT TO ANY PRODUCTS SOLD TO ANY PURCHASERS. There are no other warranties that extend beyond the description on any 
brochure or price quote. 

Top ofpage 

EPI Home Page 

© Copyright 2003 by Eldridge Pr~ducts, Inc. All Rights Reserved 

http://www.epiflow.comlmastertouch.html 2/4/2004 
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Ameritro~ Inc.
 
Manufacturer of Industrial Instrumentation 

ELECTRONIC FLOW SWITCHES
 

Features Applications 

Low Flow Shut Down of PumpsNo Moving Parts 

Flow IndicationNerification 
Slurries 

Pump or Valve Seal Leakage 
Can Detect Increase or Decrease 
of Flow 

Operates in Liquids, Gases and 

Bearing Lubrication Flow Sensor 

HVAC Flow Monitor 316L Stainless Steel Sensor 

Safety Shower Flow Switch 
Industrial OEM and End Users 

FM Series 

Lowest Cost, Designed for 

The FM series is designed to provide an The electronics feature a SPDTrelay switch output 
extremely reliable flow switch at a very cost with options for power inputof120VAC, 24VDC or 
effective price. This series replaces the stan VAC, or 240 VAC. Calibration is easily performed 
dard explosion proof enclosure utilized in our by adjusting a potentiometer on the circuit board. 
FX series with a general purpose enclosure. 

The principle ofoperation measures a tempera
Temperatureture differential between a heated and a reference 
Sensor #2 

temperature sensor (see figure I). The differential 
varies as flow across the sensorchanges. This allows Heater 

the flow switch to detect the increase or decrease 
of flow in virtually all liquids, gases and slurries. Temperature ~ ~=== 
Flow ranges are shown on the back ofthis brochure Sensor #1 ~ 'f:; 
in the set-point range chart. A conversion chart is 
also provided to convert volume flow to velocity. Temperature Differential = Temperature 

Sensor #1 Minus Temperature Sensor #2 

Part Number/Order Entry Specification 

~ -~ -GiUU Probe Length 

Process 
FM Connection 

Power Input 

3/4"MNPT 10 
! 

I 

i 

7 15 10 

I"MNPT II 01010 
12 VDC (1O.8-18VDC) B 

117 VAC (90-135 VAC) C 

24 VDC or VAC (+1- 10%) D 

2QO-240VAC E 

0 1 1.2"PROBE 

0 2 1.8" PROBE 

SPECIAL PROBE LENGTH, 
SPECIFY LENGTH IN INCHES 



Flow Switch Set-Point Range
 

WATER!
 
AQUEOUS
 

HYDROCARBON 

AIR/GAS 

VELOCITY o .05 .1 .5 1.0 5 10 50 100 
FPS (Feet Per 

• SET-POINT RANGE SET-POINT RANGE • NORMALSecond) •STANDARD OPTION S FLOW 

Conversion Table 
Volumetric (GPM or CFM) to Velocity (Feet per Second - FPS) 

Line Size
 
Liquid
 
Multiplier
 
Air
 
Multiplier
 

Line Size 
Liquid 
Multiplier 

~ Air 
Multiplier 

Examples: 

1) 100 CFM in 3" Line = 100 x .325 =32.5 FPS 

2) 10 GPM in 3" Line = 10 x .0434 = .434 FPS 

lIB" 1/4" 31B" 1/2" 3/4" I" 1.25" 1.5" 2" 2.5" 3" 3.5" 4" 5" 6" 

5.65 3.08 1.68 1.06 .602 .371 .215 .158 .096 .067 .0434 .0325 .0252 .0160 .0lll 

42.19 23.06 12.57 7.91 4.50 2.78 1.61 U8 .716 .502 .325 .243 .188 .120 

8" 10" 12" 14" 16" 18" 20" 24" 
.0064 .00407 .00287 .00237 .00182 .00143 .00ll5 .000798 

.0480 .0304 .0209 .0177 .0136 .0107 .00863 .00597 

Specifications 
Sensor Head Electronics 
Material of Housing: Powder Coated General Purpose 
Construction: 316L Stainless Steel Standard Temperature: -50 to 150F (-46 to 65C) 
Operating Power Input: 90-135 VAC, 50/60 Hz, 4 Watts 
Temperature: -50 to 250F (-46 to 121C) Option 24 VDCNAC, 200-240VAC 

Relay Output: SPDT 2 Amps Resistive 
Operating 
Pressure: Vacuum to 4000 PSIG (275 Bar) Electrical 
Response Tune: From 3 Seconds Connection: I" FNPT 
Repeatability +1- 0.5% ofRange at Constant Conditions Shipping 
Process Weight: 41bs 
Connection: 3/4" MNPT, I" MNPT 
Probe Length: 1.8", 1.2"; Option Customer Specified 

500
 

Ameri1ro1, InC. 
1185L Park Center Drive 1-800-910-6689 
Vista CA 92081 

Visit our website at 
760-727-7273 Phone 

www.ameritrol.com Rev. 605760-727-7151 Fax 

.083 
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INSTALLAnON
 

AND
 

OPERAnON MANUAL
 

FMSERIES 

FLOW SWITCH 

11850 Park Center Dr. Vista CA 92081 760-727-7273 

1-800-910-6689 
1-760-727-7151 Fax 



INSTALLATION 

Install the FM Flow Switch into the process line so that the "flat" on the instrument pipe 
nipple is parallel to the flow. Although flow direction is not critical, it is recommended 
that in extremely low flow rate applications, the direction of the single tube on the sensor 
be upstream of the dual tubes. Note that the FM series does not have the weather proof 
enclosure that.our FX series offers. 

For mounting threaded units to process lines, it is recommended that: 

A half-coupling, thread-a-Iet or the like be used. It is ideal for probes to extend into the 
line being monitored. 

If a pipe Tee is used, it is recommended that the leg used to mount the flow switch be the 
same as the instrument size (l" MNPT typical). The standard length flow switch sensor 
(1.8" long) will fit in a 1-112" X 1-1/2" XI" or larger Tee. 

For mounting flanged units, bolt holes will straddle the process line. Probe length ("U") 
is specified as the distance from the face of the flange to the center of the pipe being 
monitored. 

For liquid service, fill the process line to that the probe is surrounded by liquid. 

See attached drawing for wiring details. 

CALIBRATION 

Power the instrument and allow 1 minute for the sensor head to reach equilibrium. 

Remove the housing cover observing the safety precautions associated with the area in 
which the unit is mounted. 

TO DETECT A DECREASE IN FLOW (FACTORY DEFAULT): 

It is assumed that the user will have the relay energized at flow and will alarm (relay de
energize) on loss or decrease of flow. Please refer to attached wiring diagram for relay 
energization programming. 

Flow product in the process line to the normal/expected rate for 1 minute. 

Adjust the potentiometer (R15 on the wiring diagram) on the circuit board until the red 
LED changes state, as follows: 



If the LED is on: Tum the potentiometer clockwise.
 
If the LED is off: Tum the potentiometer counterclockwise.
 

Typical backlash for the potentiometer is 1/8 tum.
 

Once the red LED on/off location is determined, tum the potentiometer in the LED "on"
 
direction (counterclockwise), as follows:
 

2 tums 

TO DETECT INCREASE IN FLOW: 

It is assumed that the user will have the relay energized at no flow and will alarm (relay 
de-energize) on increase offlow. Please refer to attached wiring diagram for relay 
energization programming. The relay energization switch will need to be changed from 
the factory default. 

Flow product in the process line to the normal condition for I minute. If zero flow rate is 
normal/expected, omit this step. 

Adjust the potentiometer (R15 on the wiring diagram) on the circuit board until the red 
LED changes state, as follows: 

If the LED is on: Turn the potentiometer counterclockwise. 
If the LED is off: Tum the potentiometer clockwise. 

Typical backlash for the potentiometer is 1/8 turn. 

Once the red LED on/off location is detennined, turn the potentiometer in the LED "on" 
direction (clockwise), as follows: 

Air flow switch: 4 turns 
Organicslhydrocarbons flow switch: 2 turns 
Water flow switch: 1 tum 



Wiring From 
Sensor 

Power Input 

Challis 

Line/+ 

Neu/· 

TB2 

Q> Q> Q> Q> Q>l o ~ 

~1~ 
o 2 
~ o 3 

o 4 
[ 
I 

rQ> (/) Q>I 

I(/) Q> Q> 

V-
- ----

5 

4
 

3
 

2 

1 

LED,Red 

Program Switcb 

R15 Set Point Adjustment j \~ 

d,LJ.~_1 
Tenninal Number (TB2) I( ~ 1 2 3 4 5 

Integral Red Red Blk GmVel 
Electronics 
Remote Electronics White -Slue Yel Blk Gm 
TVDeJ Cable Drain 

Application Settings 

<Sswitcb ~ Program SwildJ 

Liquid Flow Switch On On )actory Default 
Off On 

~IAir Flow Switch Off 00 o 2 
o 3 

Liquid Level Switch Off 00 o 4 
Temperature Swltc Off Off 

~ Relay Energization Settings 
PrlIfram Switcb 

I~o I~actory DefaultFlow SWitc~ ..Energized at Flow 

Energized at No '"lOW IOlJlOn I 
Program Switcb 

Level Switch Energized when Wet 10010ffi Factory Default 
Energized when Dry IOfrloo I 

Program Switcb 

Temperature Switch Energized below Set poin~oo 10ffl Factory Default 

Energized above set Poin~Ofrl 001 

Ameritrol, Inc 
1185L Park Center Dr. Vilta CA 92081 760-727·7151 800-910-6689 

Till. Flow Switch 
Wiring Diagram, SPOT Relay Output, MSeries Board 

Siu Drowl by Orawine No. Rn 

A RAL 2010 2 
Stal. Da•• Sberl 

2/01 I of I 

Relay Output 

NlC 

l:Omm 

HIO 

) ) )
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Dimensions mm (in) 
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.-"_ ...di1 

Thermocouple Heads 

$23 
Die Cast 
Burnished NB2-o 

26 
Aluminum 

NB2 NB2·2 
28NB2-4 

92.. (3%) .. 
NB3-o $25 

Aluminum NB3 NB3·2 28 
NB3-4 30 

Aluminum NB4	 NB4-0 $23 
NB4-4 28 

NB5-0 $23Cast NBS NB5·2 26Iron NB5-4 28 

NB6-o $23 
Aluminum NB6 NB6·2 26 

NB6-4 28 

$23 
26 
28 

NB1-o 
NB1·2 
NB1-4 

Cast 
Iron 

NB1 Cast Iron 

r 
,..,. co 

'E 
~ 

76 
(3) 

NB2 
Burnished Die Cast Aluminum 

92
 
(3%)
 

110 -I(45,46)
.. 

,..,. NB3 
Aluminum 

lI)CO
C7l!i 

1 
NBS 
Cast Iron 

r 
82 ~I(3.2) Ceramic 

CH·83 

NB6 iJDeep Base , ' . 
Ceramic 
CH-84

B-7 



ALL MODELS AVAILABLE FOR FAST DELIVERY!
 

o=no tel1Tlinal block 
2 =single element 
4 =duplex element 

max. 14 gage wire 

o=no tel1Tlinal block 
2 =single element 
4 =duplex element 

max. 14 gage wire 

o=no tel1Tlinal block 
2 =single element 
4 =duplex element 

max. 14 gage wire 

o=no tel1Tlinal block 
2 =single element 
4 =duplex element 
max. 14 gage wire 

o=no tel1Tlinal block 
2 =single element 
4 =duplex element ...... 
max. 14 a e wire 

o=no tel1Tlinal block 
2 =single element 
4 =duplex element 

max. 14 gage wire 

22 
23 
24 

5 
6 

6X; 

8 
9Y. 
9% 

2X; 
3l1l 
3Y. 

56 
57 
58 

8% 
97

10V. 

WNPT
 

WNPT
 
Standard
 

WNPT
 

M10 x1 
works With 
~"NPT 

W'NPT 

X;" NPT 

X;" NPT 

WNPT 
w/compression 
flltin8 tor ~. to 
.,• .0. wire 

WNPT 

M15 x .75 
w/oompression 

filting 

WNPT 
w/compression 

fitting 

WNPT 
w/compresslon 

filtlng 

• Rugged construction 
• Screw cover with
 

inside thread
 
• Moisture and dust resistant 
• Ideal for outdoor use 
• Standard Size 

• Small and Lightweight 
• Good corrosion resistance 
• Gasketed, weather resistant 
• Bumished finish 
• Safety chain on cover 
• Medium Size 

• Hinge top 
• Lightweight Aluminum 
• Standard Size 

• Metric 
• Miniature size 
• Good corrosion resistance 
• Utilizes miniature barrier
 

strip connector (optional)
 

• Rugged cast iron 
• High temperature painted 

finish 
• Safety chain on cover 
• Standard Size 

• Deep Base 
• Lightweight Aluminum 
• Standard Size 

Ordering Examples: 1.} NB1-0 is a cast iron head with no terminal block. $23. 
2.} NB6·2 is a deep base aluminum head with a 2·terminal terminal block 
(for one thermocouple element), $26. 

Bakelite 
CH-77 

Bakelite 
CH-76 

Bakelite 
CH-78 

B-8 

To Order (specify ModelNo.)': 
Mod"l N.o, Price Terminals, Wt. g (oz) 

CH·49 $4 2 =single 43 (1 X;) 

CH-50 6 4 =duplex 57 (2) 

Ceramic Blocks with 
Brass Terminals ~ 
for Type NBN, ~ 
NB3, NBG, . 
NB1,andNBB --) :. 
Connection ~ 'IJL. 
Heads for Max. fM1 ~~ 
14 Gage Wire 

·To.Oi"der (SPeCifyM&ielNo;J'j,~::0 
Model No." Price,. Terml"'18 WL.g;;{oz). 
CH-73 $3 2 =single 35 (1 ~) 

CH-74 5 4 = duplex 50 (13A) 
'For NBt Heads, add suffix "-NSf" to 
model number; no additional charge. 

CH-84 4 

CH-83 $4 

Model·N<t PrIce -,Territlrui'" ,Wt.it:{oz) 
CH-47 $6 2 = single 85 (3) 

CH-48 8 4 =duplex 128 (4'1.,) 

Terminal Blocks for 
Connection Heads 
(Order Separately 
or included with heads 
with ·2 or -4 suffixes) 

Ceramic Block with 
Nickel Plated Brass 
Terminals for NB2 
Head. For Gage 14 
Wire Maximum 

CH-76 4 

CHon 4 

CH-78 4 

Ceramic 
Blocks 
with Brass 
Terminals for 
Type NSA, 
NSB, NSC & 
NBS Connection 
Heads for Max. 
8 Gage Wire 

'These are alternatives. not standard with 
-2 or ·4 suffixes on thermocouple heads 

All shown smaller than actual Blze. 



11~ Thermocouple Heads
 

$23 
26 
28 

NB7-o 
NB7·2 
NB7-4 

NB7Aluminum 

NB8-o $23 
Aluminum NBS NB8-2 26 

NB8-4 28 

Dimensions mm (in) 

/~ 
--,-----1/-\-

If"J+',
,(~~~!'. 

Glass NB9-o $23 
Reinforced NB9 NB9·2 26 
Nylon NB9-4 28 

NB10-o $23 
Bakelite NB10 NB10·2 26 

NB10-4 28 

NB11-o $23 
Aluminum NB11 NB11-2 26 

NB11-4 28 

NB12-o $23 
Aluminum NB12 NB12-2 26 

NB12-4 28 

Cast NEPA NEPA-o $85 
Aluminum NEPA-2 88 
Body and NEPA-4 91 
Cap 

NEPB-o $85 
NEPB NEPB-2 88 

NEPB-4 91 

NSA-o $22 
NSA NSA·2 25 

NSA·4 27 

NSB-o $22 
NSB NSB-2 25 

NSB·4 27 

NSC-O $22 
87 NSC NSC-2 25 

(3.4) NSC-4 27 

~ 

r 
93 

(3.7) 

NB7 Flip Top 

r 
86

'-" (3.4) 

NB8 Domed Top 

r 
(3.4) 

'-' 
NB9 Glass Reinforced Nylon 

NB10 Miniature Bakelite 

(:'~f--v 
'/ ,~ 
,,;,,' J{~ 
". .";) 

r . "

66.5 
~ 

(2.6) '""'''I 

NB11 Miniature Aluminum 

NB12 Low Profile 

B-9 

87 



max. 14 gage wire 

o= no terminal block 
2 =single element 
4 = duplex element 

80/. 
90/. 

100/. 
W' NPT ~" NPT 

• Lightweight Aluminum 
construction 

• Flip Top 
• Moisture and dust resistant 
• Ideal for outdoor use 
• Standard size 

o=no terminal block 
2 = single element 
4 = duplex element 

max. 14 gage wire 

8 
9 

10 
t;" NPT WNPT 

w/compresslon 
titling 

• Small and Lightweight 
• Domed Top 
• Gasketed, weather resistant 
• Secure screw thread 
• Safety chain on cover 
• Medium size 

o=no terminal block 
2 = single element 
4 = duplex element 

5 
6 
7 

WNPT W NPT 

w/compression
fitling 

• Very lightweight construction 
• Safety chain on cover 
• Good corrosion resistance 
• Standard size 

max. 14 gage wire 

o=no terminal block 
2 =single element 
4 =duplex element 

2 '-' 
3);; 
4 '-' 

t;" NPT WNPT 
• Ultra lightweight 

construction 
• Safety chain on cover 
• High temperature plastic 

max. 14 gage wire • Miniature size 

o= no terminal block • Miniature size WNPT2 =single element WNPT • IP 67 Sealed 
4 =duplex element • Safety chain on cover 

titling 
w/compression 

• Lightweight construction 
• Miniature size 

max. 14 a e wire 

• Low profile0= no terminal block 9% • Salety chain on cover 
~" NPT2 = single element 10% WNPT • Lightweight construction 

4 =duplex element 11 % • Standard size 
max. 14 gage wire 

',4" NPT ',4" NPT
 
2 = single element
 
0= no terminal block 16~ 

17% 
4 = duplex element 18%
 
max. 14 gage wire
 

~" NPT
 
o=no terminal block 21 ~
 
2 =single element
 

WNPT 

22Y< 
4 = duplex element 23%
 
max. 14 gage wire
 

o= no terminal block 42 WNPT '4" NPT • Rugged construction 
2 =single element 46 • Screw cover with inside
 
4 = duplex element 48 thread
 

ax
i-m___._8--'g::..a....,g'-e_w_i_re_-t-_--+ --t- ---1 • Moisture and dust resistant 
o=no terminal block 40 '4" NPT '4" NPT • Ideal for outdoor use 
2 = single element 44 • Standard OMEGA~ 
4 = duplex element 46 heavy duty head 
max. 8 gage wire I • Cover equipped with safety 

i----"'---'''-----+----j-----t-------...1 chain (readily removed 
o= no terminal block 36 1" NPT 'A" NPT without tools) 
2 = single element 40 • Standard size 
4 = duplex element 42 
max. 8 gage wire 

"Note: The use of explosion resistant heads does not imply that a 
complete assembly is either explosion proof or intrinsically safe. It is the 
user's responsibility to detennine suitability of materials for an installation. 

r
 

I 
92 

1·10 Units Net 101 and Up, 
11-24 Units 5% Consult Sales 
25·100 Units .. 10% 

....., ,,-' "NEMA 4X (IP66) -?' 
Rated Heads Available;-" 

Please consult our . 
.Technical Quotations ..., 

Department . '. .-........
 

Ordering Examples: 1.} NB10-0 is a Bakelite head with no terminal block, $23.
 
2.} NB7-4 is a flip-top aluminum head with a 4-terminal terminal block
 
(for two thermocouple element), $28.
 

8-10 



Thermocouple Heads
 
108 

~~======~;;:;--(4~) 

133 
~------(5~) ----.. 

NEp·T Cast Iron 
with Aluminum Cap 
Explosion Resistant 

89 
(3~) 

111 

I 
I'" 
NBG 
Bakelite Glass Fiber 

76 
(3) 

~ 117 ---lI~ 

(45.11) 

I

102 

(I) 

-!----' 

HEPTX
 
Feraloye
 

Dimensions mm (in) 

Iron Alloy 

r~ 

NBB 
Die Cast 
Aluminum 

,.. ". ····.. ;DlscountSl:hedule:fC >'W; 

1-10 Units Net 101 and Up, 
11-24 Units 5% Consult Sales 
25-100 Units .. 10% 

:~t.OO",.(speeIfiModet Neil 
~lf~)j~'i~ ~~~. ::N:::/ :art: 

$19 
Nylon 

NBN-o 
NBN-2 22 
NBN-4 

NBN 
24 

Bakelite
 
Glass
 $19 
Fiber 

NBG-o 
NBG-2 22 
NBG-4 

NBG 
24 

NBB-o $23 
Die Cast NBB 26 
Aluminum 

NBB·2 
NBB-4 29 

$25
 
Cast
 

NBS-oNBS 
NBS NBS-2 29 

31Aluminum NBS-4 

Cast Iron
 
with
 NEP-T $75
 
Aluminum
 

NEP-TO 
NEP-T2 n 

Cap NEP-T4 79 

$27
 
Aluminum NXT
 

NXT-o 
NXT-2 30 
NXT-4 32 

HEp·TX-o $80
 
Iron Alloy
 
Fernloy'" 

HEP-TX-2HEP-TX 83 
HEP-TX-4 85 
HEP-TX70 85 

Note: Barrier strips are utilized when more 
than four connections are required. e.g.: 
dual element 3-wire RTD. 
Transmitter may be mounted in most heads. 
Transmitter may not be mounted in NB4 and 
only the smallest transmitters can fit the NB2 
head by special order. 
Check transmitter dimensions identified by 
individual product specifications as well as 
the internal dimensions for the head gIVen 
in Section Z. 
Ordering Example: NEP-T4, cast iron 
thermocouple head with Aluminum cap. $79. 



Bi-Metal Thermometers for 
Head & Well Assemblies 

See Page E·27 for Additional Models 

.,. " 

~~'$r14 
. '. " \~ 

Shown 
smaller 
than 

~ Head Can Be Tilt 
Adjusted Through 
a Full 900 

1/ 

• Noncombustible 
• Heat proof 
• Acid resistant 
• Alkali resistant 

• Easy access to terminal block 
• Suitable for use in ambient 

temperatures t0121 °C (250 0 )OF 
• Moisture and dust-resistant 
• Ideal for chemical plant use 
• Excellent corrosion resistance 
• Very light weight 
• Standard size 

1,2"NPT1,2"NPT 

3 
4 1,2" NPT 
5 

6 
7 
8 

0= no terminal block 
2 = single element 
4 = duplex element 

max. 14 gage wire 

o= no terminal block 
2 = single element 
4 = duplex element 

• Good corrosion resistance 
~ Dampened for Minimum0= no terminal block 15 • Lightweight


2 = single element
 Pointer Vibration and 1,2"NPT 1,2"NPT18 • Cover. equipped with safety
 
4 = duplex element
 Maximum Heat Transfer 20 chain,easily removed 

• Moisture and dust-resistant ~ Accuracy - 1% of Rangemax. 8 gage wire 
• Standard size 

~ Use of Thermowellis 
Recommended for 

• Explosion resistant head' Pressure Applications
• Rated for 

~ Overrange Protection Class I, Group C, 0
 
0= no terminal block
 50% Up to 500°F
 
2 = single element
 

Class II, Groups E, F, G75 
Class III1,2"NPT 1,2"NPT76 

~ Thermowells Accept: • Screw cover with inside thread 4 = duplex element 76 
• Moisture and dust resistant Models A, B, G, H, L, Rand S
• Ideal for outdoor use 
• Utilizes barrier strip max. 14 gage wire 

connector (optional) 
Ceramic Fiber Insulated 

• Tall cover with Hinge top Thermocouple Elements 0= no terminal block 11 • Ideal for big transmitters 
121,42 = single element ~"NPT ~"NPT • Utilizes barrier strip for Head & Well Assemblies 

4 = duplex element 12 3A connector (optional)
 
max. 14 gage wire
 I~• Medium size	 Standard 12" Long 

Thermocouple Elements 
• Explosion resistant head t- .~~! ~ Insulation Temperature for 2-wire transmitter' 0= no terminal block 62 
• Rated for: Class I, . " II	 Rating Up to 2200°F 

2 = single element 64 1" NPT 1" NPT Div 1&2, Groups C, 0 I ~ Available In Type K, 4 = duplex element 64 Class II, Div 1 70 = for mounting , i. E and J CalibrationsGroups E, F, G, Class III 
3A" NPTTX70 Transmitter 66 • Moisture/dust-resistant 

• Utilizes barrier strip 
max. 14 gage wire connector (optional) 

~~/'Note: The use of explosion resistant heads does not imply that a 
complete asse'!!b!y is either explosion proof or intrin~ically safe. It is the ,. Series /,ituser's responsibility to deterrmne SUitability of matenals for an installation. 

~;::::::;:;:~::;;:r::;:;::;:::::::::;::;;:;r.:;:;;:;;;;~::;;;;;:::;::::::::;;:::;:::;;:::::;:::;:;::;:;::;:::::;:;;::::;:;::~,.,..--.-~---".... ,' . .. /p' 

. ,.'~~l$1 6 
!~;!t~,~tJ!'~l;~~~;r!HB~~~i~~.~~~·~i~t /1 B•• "n' 

14 XC-14-K-12 $17 $3 XC-14·E·12 $17 $3 XC-14-J-12 $17 $3 / 

20 XC·20·K·12 16 2 XC·20·E·12 16 2 XC·20·J·12 16 2 / See Additional Probes 

24 XC·24·K·12 16 2 XC·24·E·12 16 2 XC·24·J-12 16 2 In Section A 

• Standard size 
max. 14 gage wire actual 

size 
• Good corrosion resistance 

0= no terminal block 6 • Lightweight 
2 = single element 1,2"NPT 1,2"NPT7 • Bayonet cover readily 
4 = duplex element removed without tools 8 

• Easy access to terminal block 
max. 14 gage wire • Moisture and dust-resistant 

• Standard size 

,;p,', ';;.3 . )lllll' J19llll" .,,;.!l!!lIa1 ...,PJ"l~ mm~") Illp~,d nd, stand.'!! 

Model J 

~':?~.'.:,;~: 

Angle 
~ All Stainless Steel 

Welded Construction 
~ External Recalibration 
~ Rust and Corrosion 

Proof, Leakproof, 
Hermetically Sealed 

~ Sensitive Bi-Metal 
Element Silicone 

'6" = 150mm 
Ordering Example: XC·2o-K-12, $16. B-12 



omega.com'B:' 
Your One-Stop Source for Process Measurement and Control.' 

UNITED KINGDOM 
www. omega.co.uk 

Manchester, England 
0800-488-488 

UNITED STATES 
wwvv.omega.com 

1-800-TC-OMEGA 
Stamford, CT. 

CANADA 
www.omega.ca 
Laval(Quebec) 

1-800-TC-OMEGA 

GERMANY 
www.omeqa.de 

Deckenpfronn, Germany 
0800-8266342 

FRANCE 
www.omeqa.fr 

Guyancourt, France 
088-466-342 

CZECH REPUBLIC 
www.omeqaenq.cz 

Karvina, Czech Republic 
596-311-899 

BENELUX 
www.omeqa.nl 

Amstelveen, NL 
0800-099-33-44 

Ol.+'. " .~; ':lj :' . \ .. " ;~.,> ••

More than 100,000 Products Available! 
~L . 

• Temperature 
Calibrators, Connectors, General Test and Measurement 
Instruments, Glass Bulb Thermometers, Handheld Instruments 
for Temperature Measurement, Ice Point References, 
Indicating Labels, Crayons, Cements and Lacquers, Infrared 
Temperature Measurement Instruments, Recorders Relative 
Humidity Measurement Instruments, RTD Probes, Elements 
and Assemblies. Temperatu re & Process Meters, Timers and 
Counters, Temperature and Process Controllers and Power 
Switching Devices, Thermistor Elements, Probes and 
Assemblies,Thermocouples Thermowells and Head and Well 
Assemblies, Transmitters, Wi re 

• Flow and Level 
Air Velocity Indicators, Doppler Flowmeters, Level 
Measurement, Magnetic Flowmeters, Mass Flowmeters, 
Pltot Tubes, Pumps, Rotameters, Turbine and Paddle Wheel 
Flowmeters, Ultrasonic Flowmeters, Valves, Variable Area 
Flowmeters, Vortex Shedding Flowmeters 

• pH and Conductivity 
Conductivity Instrumentation, Dissolved Oxygen 
Instrumentation, Environmental Instrumentation, pH 
Electrodes and Instruments, Water and Soil Analysis 
Instrumentation 

--J 

• Data Acquisition 
Auto-Dialers and Alarm Monitoring Systems, 
Communication Products and Converters, Data 
Acquisition and Analysis Software, Data Loggers 
Plug-in Cards, Signal Conditioners, USB, RS232, RS485 
and Parallel Port Data Acquisition Systems, Wireless 
Transmitters and Receivers 

• Pressure, Strain and Force 
Displacement Transducers, Dynamic Measurement 
Force Sensors, Instrumentation for Pressure and Strain 
Measurements, Load Cells, Pressure Gauges, Pressure 
Reference Section, Pressure Switches, Pressure Transducers, 
Proximity Transducers, Regulators, 
Strain Gages, Torque Transducers, Valves 

• Heaters 
Band Heaters, Cartridge Heaters, Circulation Heaters, 
Comfort Heaters, Controllers, Meters and Switching 
Devices, Flexible Heaters, General Test and Measurement 
Instruments, Heater Hook-up Wire, Heating Cable 
Systems, Immersion Heaters, Process Air and Duct, 
Heaters, Radiant Heaters, Strip Heaters, Tubular Heaters 

- . ,., , .. , -' .. ' , .. ' .. '



,n: TX901 ;lTx903]
a Field Rangeable Thermocouple " n Two-Wire Temperature Transmitters 
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.n:
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,n: 

~~.!!E.!J!)Operatar'. Manual 



Servicing Europe: 
lenohar.	 POIlbua llO:H, 1180 LA Amato"'-'. The Notherlanda 

Tol: (31) 20 6418405 PAX: (31) 20 6434643 
ToU Free In Ilenolux: 06 09933+t 

OItroVib 767, 73301 K.lrvilll 
T.~ 42 (69) 6311899 PAX: 42 (69) 6311114 

9, rue Donis Papin. 78190 Troppa 
Tol: 33 (1) 3O.62.l4.00 PAX: 33 (1) 30.69.91.20 
ToU Pree In Prara: ll5+OMEGA 

Dailnlonua. 26, D-'15392 Docbnpfrmn. Gmnany 
Tol: 49 (07056) 3017 fAX: 49 (07056) 8540 
ToU P.... 1n Germany: 0130-112166 

25 SWIlllllnpfl Rood, 8roughlon AatIoy. 1Ai<lM1ft'IhIte, 

LB9 6TU, Bnslud 
To~" (1e5) 2B.552O FAX:" (14S5) 283912 
ToO P.... in EnBJand: 08lJ0.4ll&.488 

It il !he policy of OMEGA 10 COlIlP/Y with oIlworfdwido 1Ofe!y and EMC/EMf ~ulolionl fhat 
opp/y. OMEGA II conllo"tly ""raulllg certilicotion of ill prodUCb 10 !he Evrol*'" New Approa,h 
Oirec/""I. OMeGA will odd the ee /llClrlr 10 ..-.y oppropriole devk. upon certifieo"o". 



OMEGAnetSM On-Line Service Internet e-mail 
http://www.omega.cominfo@omega.com 

Servicing North America: 
us,,: Ont Omega Drive. lox 4047, StlIIIIClfd. CT 06907-0047
 
ISO 9001 C..1;od Tel: (203) 359-1660 FAX: (103) 359-7700
 

Conad~:	 976 &rpr. La••1(Quebec) H7L SAl 
Tel: (514) 856-6928 FAX: (514) 856-6ll86 

for Immedia" ..chnlcal or application CINiltance: 
US" and Conodo: .So·... Servicr.I-8lJOol!26-{)342/1-800-TC<lMEGA'" 

·CUS_ Service: 1~-2378 1I-lIOO-622-BEST'" 
EIItlinftring Service: HIOO-Il72.AJ436 II-800-USA-WHE\II'" 
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~ introduction 

1.1 General Description 
The OMEGA~ TX901 and TX903 transmitters are field rangeable 
miniature two-wire temperature transmitters that are dip switch 
selectable for input type and range. The transmitters accept 
thermocouple sensor types J, 1<, T, E, R or Sand will produce a standard 
4-20 rnA output signal proportional 10 the millivolt signal produced by 
its attached input temperature sensor. Transmission of the proportional 
current output may be accomplished by using inexpensive copper wire. 
The TX901 is non-isolated (does not provide isolation between its input 
and the 4-20 rnA output); therefore an ungrounded thermocouple 
junctioo is suggested for the TX901 10 avoid possible ground loops. The 
TX903 is isolated (provides SOOV RMS isolation between its input and 
the 4-20 rnA output). 1 
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]f' Introduction 

. 

THfIU HOlJ!
 
(1)'" IlIA.
 

THfIU HOlI! 0 
(2) .1W" IlIA. ~ 

AJiII.lIl..llll.l r-LJ 
0 

TX901 3/8 3/4 T 
TX903 3/4 11/8 ~ 

I-- 1'1. --l 

Figure 1·1 TX90l, TX903 Trlnlmiller Figure 1·2 DimenlloN (in Inchel) 



Introduction 1r 
The TX901 or 903 transmitter is normally powered by an 
unregulated power supply as shown in Figure 1-3. The 
proportionally-transmitted signal begins at 4 rnA, at the low end of 
its temperature range, and increases to 20 rnA, at the high end of 
its temperature range. 

3 



Y Introduction 

DC SUPPLY 
MINIMUM SUPPLY 

THERMOCOUPLE VOLTAGE EQUALS 
.000XRLOAD 

TX901, TX903 + 7V FOR TX901 OR 
THERMOCOUPLE 4-20mA + 8.5V FOR TX903 - 35 VDC 
TRA~SMmER J. 

RLOAD V 
Figure 1·3 TX901, TX903 Thermocouple TrUlSmltter 

4 ,", 



Introduction • 

The TX901 or TX903 two-wire transmitter receives and measures 
signals from thermocouples and sends an output current of 4-20 
rnA which is directly proportional to the thermocouple millivolt 
input. It is designed to connect with only two copper wire leads 
that will supply the voltage to operate the transmitter from a 
power supply, and also carry the output current. The output 
current is then used for recording, computing or controlling. 

If the TX901 or TX903 is mounted inside a protection head, the 
thermocouple extension wires are replaced by two copper wires 
that carry the 4-20 rnA signal and dc voltage to operate the 
transmitter. 

5 
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]f' Introduction 

The TX901 or TX903 has reverse supply polarity protection and will operate 
with a wide range of supply voltages 7 to 35 Vdc (TX901), 8.5 to 35 Vdc 
(TX9CB). It has an input sensor break-protection circuit that forces the output 
current to go upscale when the thermocouple win! opens. The TX901 does 
NOT provide isolation between its input and the 4-20 rnA output; therefore, 
an ungrounded thermocouple junction is sugger;ted to prevent possible 
ground loops. The TX903 DOES provide isolation (SOOV RMS) between its 
input and the 4-20 ~ output. 

Note that most thelmOeouple transmitters with 4-20 rnA outputs, including 
the TX901 and TXm are proportional with respect to the thermocouple input 
voltage. However the relationship between temperature and mIllIvolt for all 
the thennocouple types is somewhat non-linear. This leads to maximum error 
at approximately the midpoint of the range as shown in Figure H. 

',I 



Introduction 2 

Figure 1.. Straight Une Approximation of i1 Curve 
7 
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]f" Introduction 

1.2 Features 
• 4·20 rnA output 

• ±OJ% full-scale accuracy (with respect to the mV input signal) 

• Upscale break protection 

• Low Cost 

tr, 



Introduction v: 
103 TX901, TX903 Mod.l. Availabl. 

Model tlumbcr	 Dcsujpllon 

TX901	 J/K/T/E/R/S field rongeable thermocouple 
input transmillw, nono i50loted 

lX903 J/K/T/E/R/S field rongeoble thermocouple 
input transmitter, isoloted 

NB1lX901 0(0)	 NBI thermocouple probe, 12" L, ~"O.D., 

unsrounded junction, 304SS sheath, 
with lX901 transmil1w 

9 
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lr' Introduction 

Modd lIumber Desoiplron 

NB11X903·1·' NB1 thermocouple probe, 12" L, 1'" 0.0., 
ungrounded junction, 304SS sheath, 
with 1X903 transmilllll" 

·Insert J, K, Tor E for thermocouPle type. Conla<;t OMEGA for 
probe/transmitter assemblia for types Ror S. 

For complete.information on NB1 Th.-mocouple Probes, 
see ihe OMEGA Temperature Measurement Handboo~. 

,: ~ 



~ Unpacking Instructions 

~----
Remove the Paddng List and verily that you have received all equipment, including: 

• TX901 or TX91J3 field Rangeeb~Thermocouple Temperature Transmitter 

• Operator's Manual 
U you have any questiDlll about the shipment, please call the Customer Service 
Department.
 

When you receive the ahipment, inspect the container and equipment for signs of
 
dAmage. Note any evidence of rough handling in transit. Immediately report any
 
damage to the shipping agent.
---_.1----

The carrier will not honor cIamoge doiml un'- aU shipping material 
is sewed for inspection. Alter .-nining and removing CDI1IenlI, ICMI 

padUng rnaIIriQI and CXII1cn in h -" ,./,ipment is -.orr. 
11 



y Installalion 

3.1 Mounting the TX901 or TX903 
The TX9010r TX903 transmitter may be: 

1.	 surface mounted, 

2.	 mounted inside a protection head (refer to figure 3-1), or 

3. installed into the OMEGA mounting track (part number RT) 
using an O~GAmounting bracket (part number TX90-BR). 

4.	 installed into s.tandard 35mrn DIN rail using an OMEGA 
DIN rail mounting adapter (part number TX-90-DIN). 

Figure 3-2 shows the RT mounting track. Figure 3-3 shows the 
12 TX90-BR mountiIlg bracket. 

t;-. 



Installation 1l: 
Figure 3-4 shows a typical installation of two transmitters using 
the bracket and mounting track. Figure 3-5 shows the TX90-DIN 
rail mounting adapter. 

Ill:-

Figure 3-1 ANembly of Tnnamitter inside U\ OMEGA 

NBl Protection Helld (Dimensions In Inches) 13 



installation ~ 

flsure 3-3 TX90-BR MaunUn. Bracket (In Inchu) 15
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.187 

3.375+-a~~:-TY~~~·.iK~'"i3.H-

L~§/~~ 

]f' IMtal1ation 

--dVIbr Hand tighten 
- transmitter 

mounting 
screws only. 
Do nol-J .70L 11--'""- 48"--_____ overtighten. 

Figure' 3-2 RT Mounting Track (in Inches) 
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lr' lnatallation 

A 
1 \i'. 
l~. 

MODEL
 
TX901
 
TX903
 

Figure 3-4 lnltallAtion with the Bracket and Track (in Incha) 

1." • 



Installation • 

A MODEL
 
1 TX901
 

1 ~ TX903
 

Figure 3-S TX90-DIN DIN Rail Mounting Ad.pter (Dimensions in Inches) 

17 



1P' InstaUatlon 

3.2 Wiring the TX901 or TX903 (Refer to Figure 3-6) 

1. Connect a de powel' supply in series with the load to the 
(+PS) and (-PS) power terminals. Note that the load (usually 
a monitoring instrument) may be COlUlected to either the 
(+) or (-) power lead. 

2.	 Connect the thermocouple to the (+IN) and (-IN) 
input tennina~., 

I'	 I : ~ 



Inslallation v: 
DC SUPPLY 

......... 8UPPly 
va.TAOE EQUALS 

.o2AX R LOAD r-~iim~B!~~~!!!tB:=:f4~I;lF.+7Y FOR lXlO1 OR.. 
+LSYFORlXlIIlI:I 

·36VDC 

THERMOCOUPLE ' ....::~~-

Flpr. U WirlnlDiap_ fer the TX90l or TX903 

19 



y Calibratlan Instructians 

4.1 Equipment Required 
•	 Precision mV source, with 0.001 mV resolution and :to.OO2 mV 

accuracy or 

•	 Precision DVM with :to.002 mV accuracy and an adjustable mV 
source with 0.001 mV resolution 

•	 OMEGA TRe III Ice Point Reference (or stable ice bath) 

•	 Temperature Reference Probe (OMEGA PIN: TRP·(-» 
"Thennocouple Type: J, K, T, E, R, 5 

20 



Calibration IlIItructioN • 

4.2 Set-Up Equipment 
To prepare the ice bath: 

a) Fill a glass beaker with crushed ice made from distilled water. 

b) Fill the beaker with enough distilled water so that the ice just 
becomes slush, but not enough to float the ice. 

c) Insert the reference thermocouple. 

Figure 4-2 shows an alternate set-up. Here, a high precision 
thermocouple calibrator, such as the OMEGA Model CL511, 
replaces the DVM, ice bath, voltage source, etc. 

21 



Y	 Calibration 'natrudiona 

4.3	 Calibration Procedures (Refer to Figure 4-1) 

Connect the calibration equipment according to Figure 4-1 or4~2. 

The thermocouple wire 0, K, T, E, R or 5) must be of the same type 
as required for the transmitter being calibrated. Make sure that the 
wiring polarities are correct. (Note that the RED thermocouple
 
wire is NEGATIVE.)
 

To check or adju;st the calibration:
 

1.	 Select the temperature range and thermocouple type. 
Note that tJle.top of the range can be 4 to 64 mY above the 
bottom of the range. The bottom of the range is always 0 mY (or 
DOC) ±25% of the millivolt span. 

22 



Calibration .rutruction. ~ 

2.	 If you are calibrating using an ice bath and millivolt source, find 
the millivolt values in a thennocouple reference table 
corresponding to the top and bottom of your temperature 
range. For example, for type J, 60 to 200°F, the millivolt input 
will be .791 to 4.906 mY. Note that the zero offset of .791 mV is 
less than 25% of the millivolt span of 4.115 mV. 

If you are calibrating using a Thermocouple Calibrator/ 
Simulator the above step is not necessary. 'This is because the 
output of the calibrator is given directly in units of temperature 
rather than in millivolts. 

3.	 Referencing Table 4-1 set the DIP switch positions for the 
required thennocouple type and input span. 

23 
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]f' Calibration Iftltrvctioftl 

4.	 Locate the span "s" and zero "z" potentiometers on the 
transmitter. 

5.	 Set the calibration source to the bottom of the input range 
and adjust the zero potentiometer for an output of 4 rnA. 

6.	 Set the calibration source to the top of the input range and 
adjust the zero potentiometer for an output of 20 rnA. 

7.	 Repeat stepS? and 6 until the output readings are exactly 
4,000 rnA an4 20,000 rnA. This procedure is necessary as 
there is some.interaction between the two potentiometers. 



8 816 W4 
ON OFf OFf 

SVt'lTOi ON ON ON 
5ETTNGS ON ON Off 
1YP£J OTO oro oro 
SW10N 80/150 150/290 4201760 
SW20ff Of OTO OTO oro 010 010 oro 
SW300 140/270 270/fJ30 4001790 530/1050 5<50/1320 7'90/1390 
1YP£1C "C OTO OTO oro 010 010 OTO oro 
SW1 OFF 100/200 2001390 29015fK) 390/770 4BOIV1O 580/1180 670/1:110 
SW20N Of 0'10 oro OTO 010 OTO 010 010 
SW30FF 175/355 355/705 530/100 705/1385 875/1740 100/2115 1210/2500 
1YP£T "C 0'10 010 010 
SW10FF 95/175 175/320 250/G 
SW20N Of 0'10 OTO OTO 
SW30FF 175/320 3201585 4601750 
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1" CaUbration InJtructionI 

Table 4-1. Dip Swi!(h SeIling! IOllhe Thermowuplc Type; and HOllges I(onlinued) 

~b" "C JlP25 1~~ I£W25 ~~ ~~ :n'1~ ~~ ~~ 
SW20Ff Of 010 OlO OlO oro 010 010 010 oro 
SWJ Off 120/230 23O/ol3O 335/.15 ol3Om~ 525/W5 615/1155 70511330 795/151~ 
TT'U 
$WI OFf 
SW20Ff 
SW30N 

ee 
Of 
i=-+450

oro 
OlO 

-=-/=800Fi_8

a..ci/iqo 

OlO 

oro 
00~/=U=-llOt"..;.1 ,
1470/2540 

oro 
oro 

1025/3100 

::15,::/r~7OCI'l-_-+ __+-__+-_-'I-_-i 

mou 
$WI Off 
SW20Ff 
SWJ ON 

ee 
h--+.ce
Of 

oro 
o==:/:::860=+8

oro 
1a7~/l~ 

oro 
60=o:/:::'1535~-r:

oro 
1565/2785 

oro 
-:'200~/~17.::=r

oro 
2190/321C 

6(l__I-_-+-__t-__I-_-i 



Calibration InstructiON V
 

Figure 4-1 ~brAlion Set-Up 

27 



V" CalIbration InaInKIions 

......DC alJl'I'LT 
..........I'I.T 

VOLTAQIIQUALS • 
OM II " LQM) .rv I'0Il 

T1lIOt O......VPOR 6-JVwv--------H; 
TllIOI·_VDC 

Fipe ..1 c..Jlbration Set-Up 

2' 
I : ~ 



Y Troubleshooting Guide 

Malfunction or incorrect operation may be caused by: 

1.	 Reversed polarity: 

Check the wiring using Figure 3-6 as a guide. If the 
temperature of the thermocouple increases while the current 
magnitude decreases, the problem could be caused by 
reversed polarity of the:
 

a) thermocouple wiring
 

b) power supply leads
 

c) monitor instrument
 

29 
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V' Troubluhootl"l Guide 

2.	 Loose or broken wires: 

Check each terminal coIUlection for tightness. Move each wire 
back and forth and note any changes in operation. 

3.	 Too high a load resistance in the output current loop or too 
Iowa current rating on the power supply: 
a) Measure the total resistance of each device (excluding the 

transmitt.er and power supply) in the 20 mA loop, including 
the resist;ui.ce of the lead wires. 

I;, 



Troubluhooting Guid. '1l 
b)	 Calculate the maximum allowable loop resistance using 

the formula: 
Loop Resistance (maximum) = V.upply - Vr 

0.020A 

For example, a 24V power supply would give a maximum loop 
resistance of: 17V/0.020A = 850 ohms for TX90l. 

c) Make sure the power supply is rated for at 
least 28 rnA times the number of TX901 or 
TX903 transmitters being powered. For 
example, if the supply is powering 5 
transmitter, the supply should be rated 
for at least 140 rnA. 

Vr MODEL 

"TV TX901 

8.5V TX903 

31 
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Y Ac......ri.. 

Model flo. Ol'\l"pliOll 

TX90-8R Mounting 8rocket 

PSU-248 Unregulahld Poww Supply, 24 vol" 
TX828 Process Loop-PO'WWlId /ndicalcM" 

RT 48" Mounting Track 

TX90-DIN . DIN Rail Mounting Adoplllr 

RAlL-35-2 6.5' Sedion 35mm DIN Roll 



Specifications ~ 

General 
Size: TX901; 1.75" dia. X0.75" high (includes terminal strip) 

TX903: 1.75" dia. X 1.125" high (includes tenninol strip) 
Span Adjustment: 4 10 64 mV 
Zero Adjustment: :t25% of mV span centered around 0 mV lor DC) 
Isolation (TX903 onIy):500 V RMS 
Power Supply Voltage 
Operating Range: +7 V for TX901 and +8.5V for TX903 to +35 vdc, 

28 rnA max required per tronsmitter 
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V Speclficationl 

AcCliracy: 

Frequency Response: 
Ambient TemperaIIInl: 

Storage Temperalunl 
Range:
 
Thermal Zero Shift:
 

Thermal Span Shift:
 
Weight:
 

'" 

zO.I'i\ of Full Kale (includes effects of hysteresis, 
repeatabit.ty and linearity propor1ionallo the TICl 
JdB03Hz 
-13·F 10 18S·F (-25·C to 8S·C) 

-8S·F to 257"F (-65·C to 12S·q 
CO.O1'l/"F of span (span > 10 mY) 
cO.O'J!J>toF of span 14-10 mV span) 
cO.OI'l/"F of span 
2.5 oz (7Ig) 



Specifications 1l 
Output 

Current Output Span: 
Current Output Limits: 
Maximum Loop 
Resislonce: 

Load Resislonce Effect: 

Power Supply Effect: 

4·20rnAdc 
3 to 28 rnA, typical 

(VwppIy - +7V) for TX901 and 
+8.SV for TX903I/0.02OA • ohms 
0.01 %of span per 300 ohms change 
0.002% of output span per volt 

35 



]I' SpeclflCaliona 

Input 
Se.,sor: Thennocoup/e 
Inpul Break Prol8cIion: UplCOle 
I~: >30Mn 
Source CUrTWlt: .4 nA typical 

I ~ • 
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____ RETURN REQUESTS 'INOUIRlES _ 
Direct all werl1lnty and repair *lueatlnnqulriN to the OMEGA ENGINEERING CultOmer service 
Oeper1meftl BEFORE RETURNING ANY PfI0DlJCT(SI TO OMEGA, PURCHASER MUST OBTAIN 
AN AUTHORIZED RET\IRN <ARI NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT 
(IN ORDER TO AVOID PROCESSING DELAYS). The _tgned All number Ihould then be m.rlted on 
the oUlllde of the rlltl/m pectaee end on any correapondence. 

FOR WAIUlANTY RET\IRNS, pie•• h8YI tile FOR NON-WABMNTY REPAIRS OR CAUIIRA· 
following InfOrmation available BEFORE =N~conwli OMEGA for current ..-pairlCili6ii=
conlle:tlnG OMEGA: c erg•. Hav. tile following Inlonnetlon 
1.	 P.O. number under which 1he product _ evaJlebIe BEFORE contlCtion OMEGA: 

PURCHASED. 1. P.O. number to OCMIr the COST of the 
2.	 Model end IIrI.1 number ntthe product repelrJcellbmlon, 

under WIIrraflty. and 2. Model end IIrlel numberof the product. end 
3. Repair IlIItnJctlon. andfor 'p8c:IfIc problemt 3. Repeir InItruCIIonl andfor .paclflc problemt 

reletlve 10 til. product. relative to the product. 

OMEGA', policy" III ....... MWng.~not ~1II1mp'o_" poRe". ThIo_
 
our.-.-lM_In.............,,_...--.
 
OMEGA 11 • ...-_ofOMEGA I__.INC.
 

o ~ ,... OMEGA ENGNIII~ INC. AU rIDIlOI.......s.l1Il1_....., _ becoplad. PM', ......
 
,aproclucId._.or _ '"WtoI_ "*""'" Of__ Ionn, In_ or In pert."-'- prior 
w__ of OMEGA ENGlHEEIIWG.INt. 



n _
 



Where Do I Find Everything I Need for
 
Proc.., Mea,urement and Control?
 

OMEGA•••Of Cour,.1 
HEATUS TlMPUATUU 
!B' H..ti"ll Cable Id 1llermoa>II,.. RTD "ThtnnislOr 
l'.a' Cartricfge " Strip Hea"" Probeo. c:on-:ton, P....1s "
 
l'.a' !mJnftsion " lIand H..trn ~1itI
 
l'.a' Flexible lin....
 lit Wire: 1'hmno<oup.., RID"!B' Labora1llry Ha .. ThtrIIIi.1OI' 

lit Calibn..", " In Point ~I_
PRlS5URE/5TRJUN~RCI 

lit =:,controllon" plOCftO 

l'.a' Lood CoIIo " Preuwe Caul" ttl' Wrond Pyrometen 
!it' TrUlldu<en .. saain GIl.. 

!B' DilpIacemonl Tranoducen 
!B' 1nItrumtntaDon " Accna0rit5 ENVIRONMENTAL 

. MONITORING AND CONTROL 
FLOW/UVEL l'.a'Mntrin "ControllNtnunmtation 
ttI'_.,Ca. Muo flow""'..... ttl' klracu:.......
 

Flow Computen ,It!' Pumps" Tubiftg
!it'Air V.locity Indiuten It!' Air. Soil .. Wam Monilorl 
l'.a'Twb"",/PadcllewlwfI5y...llI5 lil' Industrial Wa'"" W..,owater
lB' Totalizen .. Batth ContrnI.... T",atmml 

l'.a' pH, Conductivity" DiIIolwd 
. o.ygen Instruments

M2245/0495 I,",; 

pH/CONDUCTIVITY 
lil' pH Elearocleo, Tnm." Aa:essories 
lil' IltndUop/Labonotexy Mnt..
lB' Controlk.., CalibralDr>, Si",uIolO<S 

" Pumpo
iii' Induotriol pH .. Conducti'ily 

EquiplllOlll 
DATA ACQUlSmON 
!B' Dola Acqulaition and Enginttring

Sa/twU'l!
lB' Communiutiono-Ilutd Acquililion 

Sy .... 
iii' P1 ·in Cards lor Apple,IBM"

CoIl\~'bIoo 
ttl' Do 5y.
lit kawdm. rin...... Plot_ 



Section 6-H
 

Duct Heater Discharge Air Temperature 
Switch 

(TSH-503) 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management &. Construction 

~~~_~~~~~W~.Ut!l,aJ,fr~Lt~r~~7"1a~~~~C::~"'~!IiI E 



IMTlOO 03 

100 Sertes UETemperature SWItch -UNITED ELECTRIC 
CONTROLST~Cl00,El00,Fl00 
Installation and Maintenance 
Instructions 

Please n4d all instTvctionalliuTrrtKn ~Y and thorowPlY belarr: starting. Rrfa to tN final ~ fur the listing of Recommended 
Practices, LiabUitia and Wamznues. 

GENERAL 

1'tDeI BlOO" ctQOII...".StIIIl 
Temperarure variations are sensed by a liquid fiMed sensor 
which expands or contracts against a bdlows which in turn 
-actuates or deactuates a snap-action switch at a predetermined 
set point. 

1'tDeI E1lIlIMtI F10Q (!IMIIIf'edm) 

Temperature Yariations of a liquid fiHed sensing bulb are 
h)Uraulicaly transmitted to a bellows which either actuates or 
deactuates a snap-acting switch at a predetermined set point. 

it
MAXIMUM TEMPERATURE IS THE HIGHEST 
TEMPERATURE TO WHICH A SENSING ELEMENT 

o MAY BE OCCASIONALLY EXPOSED TO WITHOUT 
ADVERSELY AFFECTING SET POINT CAUBRAnON AND 

REPEATABIUTY. MAXIMUM TEMPERATURE LIMITS STATED IN 
UTERATURE AND ON NAMEPLATE MUST NEVER BE EXCEEDED, 
EVEN BY TEMPERATURE OVERSHOOTS IN THE SYSTEM. 
OCCASIONAL OPERATION Of UNIT UP TO MAX. TEMPERATURE 
IS ACCEPTABLE (E.G., START-UP, TESTING). CONTINUOUS 
OPERATION SHOULD BE RESTRICTED TO THE DESIGNATED 
ADJUSTABLE RANGE. 

Part I-Installation 
1..1...... 

Adjustable wrench 
Aatheadscrewdriver 

Hammer (for alternate wire knockouts) 

it
INSTALL UNIT WHERE SHOCK, VIBRATION AND 
TEMPERATURE RUCTUATIONS ARE MINIMAL DO NOT 

o MOUNT UNIT IN AMBIENT TEMPERATURES EXCEEDING 
PUBLISHED LIMITS. 100 SERIES TEMPERATURE 

SWITCHES CAN BE MOUNTED IN AHY POSITION, PROVIDED THE 
ELECTRICAL CONDUIT IS NOT FACING UP. ORIENT UNIT SO THAT 
MOISnJRE IS PREVENTED FROM ENTERING THE ENCLOSURE. 

For remote mounting, mount the unit Wa the (2) 1/4" screw 
dearance holes on the enclosure (See Dimensions on back 
page.) Fuly immerse the bUb and 6" capilary in the control 
zone. It is generally desirable to place the bUb close to the 
heating or cooling source in order to sense temperature 
ftuctuations quickly. Be sure to locate the bulb so that it will 
not be ellposed to temperatures beyond the instrument range 
limits. 

&
FOR LOCAL MOONTING. lUIAYS HOlD AWRENCH ON 

Y THE TEMPERATURE HOUSING HEX WHEN MOUNTING 
o UNIT. 00 NOT nGKTEN BY TIJRNING ENCLDSURE. THIS 

WILL DAMAGE SENSOR AND WEAKEN SOLDERED OR 
WELDED JOINTS. 

" I 

it
DISCONNECT ALL SUPPLY CIRCUITS BEFORE 

" WIRING UNIT. ELECTRICAL RATINGS STATED IN 
o LITERATURE AND ON NAMEPLATE MUST NOT BE 

EXCEEDED. OVERLOAD ON A SWITCH CAN CAUSE 
FAILURE ON THE FIRST CYCLE. WIRE UNITS ACCORDING 
TO NATIONAL AND LOCAL ELECTRICAL CODES. MAXIMUM 
RECOMMENDED WIRE SIZE IS 14 AWG. 

Remove the two screws retaining the cover and cover gasilet. A 
1/2" NPT conduit connection is located on the left side of the 
endosure. Two cast-in 7/8" diameter knockouts for electrical 
conduit are located on the side and rear 01 enclosure. These 
can easily be knocked out by placing the blade of a screwdriver 
in the groove and tapping sharply with a hammer. 

Connect conduit to the enclosure and wire directly to the switch 
terminals according to local and national electrical codes. 
Bring the wires up to terminals from the rear of the enclosure 
alowing enough slack so as not to affect switch movement 
when making setting adjustments. The three switch terminals 
are clearly labeled ·common", "norm open". and "norm 
closed". If lead wires are supplied, color coding is as follows: 

SPOT
 
Common (COM) Violet
 
Normally Open (NO) Blue
 
Normally aosed (NC) Black
 

A grounding screw and damp (cast in symbol) is provided 
which meets a 35 lb. pull test. Keep the wire as short as 
possible to prevent interterence with the plunger and, when 
provided, the adjustable differential5llritch wheel (option1519). 

Part II - Adjustments 
1M"""", 

3/16" open end wrench 

.IUIIE; For set point adjustments and recalilntion, immerse 
sensor (immersion stem or bulb and 6" of capillary) in a 
calibrated temperature source and stabilize unit. 

'bpes ClOO nd FlOO 

Remoye coyer. Switch has a hex adjustment screw inside 
endosure. If switch transfer point differs from actual 
temperature, adjust setting. To raise the tempe"ature setting, 
turn the hex towards the left (clockwise). To lower the 
temperature selling, turn the screw towards the right (counter
clockwise). When making adjustments, do not exceed the 
maximum temperature rating on nameplate. 

'bpes B1DO MIl £100 (wI!II J!!l'IfMce dial) 

Controls are factory calibrated for maximum acruracy at the 
midpoint of the scale. 

To re-calibrate, turn dial to desired set point. If the actual 
temperature and set point temperature do not agree. turn 
hex adjustment screw towards the left (dockwise) to raise and 
towards the right (counter-clockwise) to lower temperature 
setting. 
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C100,noo 

l100,noo 

1 Mf'G. HCI.£S I~~~:~
I I I 
L...L..J 

>1-
1WIes8101, ctOO, E101, FlIt 

Modd. Inches 

120.121 9.38 238,2 lrrwnenion stem 
1B-88 8.75 222,23 Bulb Ii< capillary 

aU 1'2""'~ BRASS 

_UD-12l 

Ihteel Eiedric e-ak ~__~ mnsid<nlion d !he 

tobing -.. ... ~ ond ftsbIng LE IftSS'R ond ""-*"" 
uriIs. Ilelore ftsbIng ..... !he ~ ond 1'IIirt....... __ 
pnMdod...... _ be.. ond '""""*">d. 

To _ dlInogiIg pnd """""'" ond ....................... 
!llIIedin ......... ondan _ ........ beOlDelled._bJ""9'Sin 
!he.,......~d ~ _~is~ana __fo.e.. "4'o-.gJIU -be-... 

sIIrl

... dosipIod ~~.EJussi,ocy<ing" ......... ........- ....
 
addrsbr_1le. 

A-.... ... is.-y for oppi<aons a pmaJ 
... addendalgorlile. hb or~A tog/1 or""' dl .. ~flr""'**"'" ......... cIioIglnus _ candiIion add nod.
 

The ~ ....,. _ be scIect<d 50 th3I inalrTed. inadwer1enl 
or rnoIcious s<tmg .. .., ~ point cannot ~ in an ...... sysleo 

anIIion. 
............... sIllId<, ................ ~bluIIions.. 

nat dnoge'" or aft!d ()ionl'" 50 lIlII..-n does nat __ 

... endoIue 80driaI <umodion. ...., ~. tIis "*J pad 
shIdd be prewI1IllllIisaft-,. 

lhl _ not be IIltnod or _eel _ ~. COIISIAl lIE f 

_islllll:eSSiW) ____ ... -....mng. d poostie dnoge .......
 

sudI .. <HI: in sot point or faAy cispIay. !heck"'_" 
~~ and ~ -.g is necossary for atiaI

""'**"".............add ...... pn>p<r1y or porsarwool
For .. ..,.-.... fadDrJ selwit shIdd be _ belen ..... 
_ ratings aIIIIed in iii and -..pIli. _ not be 

__ o.orto.d an a _ can _ an'" int CJlk 
Wir. wit acconling to local and naIionaI ~ codes. using ... size 
.-in i1SbIoIion-. 

Do nat_ ... in .......... ~ rd's/ledlna.
 

aamED-..nY 

SeIer Ihat !he procb:t ......." ...- is. ~ dehory. ......... 
deIocts in ond ~ and Ihat .., sudI procb:t IItCft is bind to 
be _ in sudI~ or_"be ropoired or ....... bJ SeIer 

(Ex..m, fD>rJ --.-- 1IlCOlBtIS); fl"II'idod. -. 
!hoi tIis .....ny IAJies on, to ~ Iculd to be .., cIeIoclivo ... a 
period d Z4 manIhs .... !he date d .....Iac:nn bJ ... SeIer (36 manIhs for 
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Section 6-1
 

Relative Humidity and Temperature 
Transmitters 

(RHT/TT-501, RHT/TT-621, RHT/TT-633) 

BBL
ENVIRONMENTAl SERVICES, INC. 
Remedial Management &. COOIlruc11on 
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BULLETIN E-101-A 

MODEL 657C-1 RELATIVE HUMIDITYITEMPERATURE 
TRANSMITTER 

Physical Data Installation and Operating Instructions 

-=~~~-

• 

The Dwyer Model 657C-1 Relative HumidityfTemperature 
Transmitter provides two 4-20 rnA channels to produce separate 
output signals for both relative humidity and temperature. This unit 
is housed in a die cast aluminum 112'" LB conduit enclosure with 
internal screw terminals. A 5/16'" x 9-1/10" stainless steel sensing 
probe extends through a side hub. Sensor can be inserted directly 
into ducts and secured by optional mounting kits A-158 or A-159. 
The A-158 kit consistS of a split flange which is clamped around 
the probe and then attached to the duct extelior with sheet metal 
screws. A rubber gasket is included to seal the connection. The A
159 kit includes a bushing with 112'" NPT male threads which is 
inserted through a hole in the duct. It is then secured from the duct 
interior with a washer and locknut. Alternatively, it can be threaded 
into a standard pipe flange mounted outside the duet. 

The-sensor employed in the fj5T&-1 feattJres-a-state-of·the-art 
integrated polymer film relative humidity sensa and a thin-film 
platinum temperature sensor. These sensors were designed to 
provide high reliability and (stablTIty over years of continuous 
service. The relative humidity sensor uses a special polymer film 
which absorbs water vapor at a precisely known rate which is 
dependent on the relative humidity of the surrounding air. This film 
is deposited on a CMOS integrated dn::uit that measures and 
conditions the sensor output. The semiconductor and advanced 
film technology ensure long term stability and accuracy. The 
temperature sensor couples the highly accurate and predictable 
temperature characteristics of platinum with a cost effective thin
film technology. 

Physical Data
 
Relative Humidity Range: 0-100%
 

Accuracy: ±2% (10-90% Rh), %3% (0-10% and 90-100% Rh)
 

Operating Temperature Range: 32 to 15B"F (0-70OC)
 

Temperature Measurement Range; 32 to 212"F (0 to 10O"C)
 

Temperature Accuracy: ±l°F (0.5OC)
 

Output: 2 channels, each 4-20 mA, loop powered on Rh channel
 

Poweo- Supply: 10-35 VDC
 

Ambient Operating Temperature Umits: 32 to 15aoF (0 to 70"C)
 

Storage Temperature Umits: -40 to 17SOF (-4010 BO°C)
 

Housing: Die cast aluminum with 112- conduit connection
 

Sensor Probe: 5/16" x 9-1/10N (0.8 X 25.4 em) slainless steel
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152.61 Fig. A 

Installation 
1. Location: Select a clean, dry location for the enclosure 
where the temperature will not exceed the limits of 32 to 158°F 
(0-70°C). The transmitter can be located any distance from the 
receiver provided the total loop resistance does not exceed the 
limits as explained under ·Wire Type and Length.' 
The probe should be located where conditions are represen
stative of the overall environment being monitored. Avoid loca
tions where stagnation or rapidly fluctuating conditions might 
occur. Also avoid areas where water mist or condensation exist 
which could cause erroneous full scale humidity readings. 

2_ Position: The probe and transmitter are not position sensi

tive and can be mounted in any orientation required. However,
 
if the formation of condensation within the conduit is possible,
 
locate-the-ModeI-657GscHhat-moi51tKe--will-dt'aift-away··1rom
 
the enclosure.
 

3_ Mounting: To mount the probe, use optional kits A-158 Split
 
Flange or A-159 Duct Mounting Gland or equivalent. Be care

full to avoid excess stress on the sensing tube andlor housing
 
which could cause the probe and housing to separate.
 

Electrical Connection
 
Caution: Do not exceed the specified supply voltage rating.
 
Permanent damage, not covered by warranty, may result. This
 
unit is not designed for AC voltage operation.
 

Receiver-Transmitter Connection - The Model 657C-1
 
transmitter is designed as a two-wire 4-20 rnA device with two
 
channels. The channels are common on the negative side of
 
the current loops. Sensor excitation power is derived from the
 
relative humidity channel, so power must always be applied to
 
that channel. If the temperature channel is not used, it can be
 
left disconnected. The basic two-wire connection is shown in
 
Fig. B. Terminal 4 can be used as a tie point since it is not used
 
internally. However, the voltage on the terminal should not
 
exceed the 35 VDC limit. Never connect AC or voltages
 
exceeding 35 VDC to this terminal.
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• Power Supply - The transmitter requires a minimum of 10 and Where: 
a maximum of 35 VDC at its connection for proper operation. I..cmu = Maximum wire length in feet 
Choose a power supply wfth a voltage and current rating which Vps = Minimum power supply vottage 
meets this requirement under all operating conditions. If the R,. =Receiver resistance 
power supply is unregulated, make sure voltage remains within 
these limits under all power ~ne conditions. Ripple on the 
supply should not exeed 100 mY. 

Loop Resistance - The maximum allowable loop resistance 
depends on the power supply voltage. Maximum loop voltage 
drop must not reduce the transmitter voltage below the 10 
VDC minimum. Maximum loop resistance can be caJculated 
with the following equation. Vps is the power supply voltage. 

Vpa -10.0 
Rmax = 20 rnA 

Some receivers. particularly loop powered indicators. may 
maintain a fixed loop voltage to power the device. This voltage 
drop must also be subtracted from the power supply voltage 
when calculating the voltage margin for the transmitter. The 
following equation takes this into account. V_ is the receiver 
fixed voltage. 

Vp • -10.0 - Vrec 
Am•• = 20 rnA 

Wire Type and Length - Wire selection is often overlooked or 
neglected and thus can contribute to improper or intermi~ent 

operation. Although 4·20 mA current loops are rejatively 
immune to wiring related problems, for some systems; proper 
wiring can be an important factor in ensuring satisfactory 
system operation. 

• Twisted conductors are usually immune to most stray electric 
and magnetic fields, and to some extent electromagnetic fields 
such as interference from RF transmitters. Avoid use of flat or 
ribbon cable which has no regular conductor twist. Where 
interference is possible, use shielded wire. The shield must not 
be used as one of the conductors and should be connected to 
ground at one end only - generally at the power sup~ly. 

Similarly, the conduit should be connected to protective 
ground as dictated by applicable code and the signal Wiring 
must not be connected to the conduit at more than one point 
or as specified by code. 

The maximum length of wire connecting the transmitter and 
receiver is a function of wire and receiver resistances. Wire 
resistance is negligible in most installations with shorter runs, 
typically under 100 feet. Generally, wire resistance should 
contribute no more than 10% to total loop resistance. Where 
long runs are necessary or unique application conditions exist, 
wire resistance must be carefully considered. Use the follow· 
ing equations to determine maximum wire length. 

For a receiver with a pure resistive load, the maximum wire 
length is: 

Vps -1OV - .02R, 
L" m.,. = 0.1 ORca 

For a receiver with a voltage drop specification, the maximum 
wire length is: 

V -10V-V
L" -"" ,

"'"" - 0.10Rcp 

V, = Receiver voltage drop 
Reo = Wire resistance per foot from Table 1 

This equation includes a 20% safety factor and accounts for 
the common lead carrying the current for both temperature 
and humidity channels.
 
To determine the maximum wire length. follow this procedure:
 
1. Determine whether the receiver is purely resistive or has a 
fIXed voltage drop, then select the corresponding equation. 
2. Determine the minimum power supply voltage that will be 
used. If the power supply is unregulated. use the voltage 
corresponding to the low-line condition. 
3. Select the wire size and determine. from Table 1. the resis
tance per foot for that wire size. If the wire will be exposed to 
a wide temperature range, use the resistance corresponding to 
the highest expected temperature. 
4. Calculate the maximum length. If the required distance is 
greater than the calculated value, choose a larger wire size and 
recalculate the maximum length. 

I Ohmslft. Ohmsltt. ! Ohmsltt. OhmsIfL 
AWG @32"F . 068"F 

! 0122"F @ 167"'F 
16 .03983 .04495 .04833 .05256
 
18 .06332
 .06873 .07684 r .08360
 
20 .10069
 .10928 .12218 .13291 

; 

22 .16010 .19426 .21132
 
24 .25459
 

.17375 

.27628 .30886 .33596
 
26 .40486
 .43930 .49114 .53445 

Table 1 - Wn resistance for VilI10US WIre saes 

Multiple Receiver Installation 
An advantage of the standard 4-20 rnA DC output signal used 
in the Model 657C-1 transmitter Is the compatibility with a 
wide range of receivers. Devices such as the A-701, A-702 and 
A-705-20 digital readouts, chart recorders and other process 
control equipment can be easily connected and used simulta
neously. It is only necessary that all devices be designed for 
standard 4-20 rnA input, the proper polarity of input conneo
tions be observed and the combined receiver resistance or 
loop voltage not exceed the maximum for the current loop. If 
any receiver indicates a negative or downscaJe reading, the 
signal input leads are reversed 

Maintenance 
After final installation of the Model 657C-1 transmitter, no 
routine maintenance is required. These devices are not field 
repairable and should be returned to the factory if recalibration 
or other service is required. After first obtaining a Returned 
Goods Authorization (RGA) number, send the material. freight 
prepaid. to the follOWing address. Please include a clear 
description of the problem plus any application information 
available. 

Dwyer Instruments, Inc.
 
Attn: Repair Department
 
102 Highway 212
 
Michigan City, IN 46360
 

OCopyright 1997 Dwyer instruments. Inc Printed in U.SA 2196 FR 02-443011-00 



~ ~;~~~ Relative HumidityfTemperature Transmitter 
~ 6 Dual Channel Design for Simultaneous 4 - 20 mA Output Signals - Conduit Housing 

~---
~ 

Service Manual 
Catalog Page 

The Model 657C-1 Transmitter features the same 
circuit design as the 657-1 providing two 4 - 20 rnA 
channels to produce separate output signals for both 
relative humidity and temperature. However, this 
model is housed in a tough die cast aluminum 
protective conduit enclosure with gasketed cover. An 
internal terminal block is provided for electrical 
connections. The sensor employed in the 657C-1 
features a state-of-the-art integrated polymer film 
humidity sensor and a thin-film platinum temperature 
sensor to assure high reliability and rock-solid stability 
over years of continuous service. Stainless steel 
probe measures 5/16" x 91/10" (0.8 x 23.1 cm) and 
can be easily mounted to most ductwork using either 
of the two optional kits below. 

POPULAR MODELS 

Model I Description 18 Discount 
Number Schedule 

J65JC-] RHITemperature I$20500 II S~nda~ ITransmitter 

·Prices are based in US currency and may change for 
international 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. 

http://www.dwyer-inst.com/htdocs/humidity/qs657C-l.cfm 

-----fJ:-----...... 

~---t_'l".----

IQ.-..... 
Dimensional Enlargement 

SPECIFICATIONS
 
Relative Humidity Range: 0 - 100%
 
Rh Accuracy: ± 2% (10 - 90% Rh), ±
 
3% (0 -10% and 90 - 100% Rh)
 
Operating Temperature Range: 32
 
to 158°F (0 to 70°C)
 
Temperature Measurement Range:
 
32 to 212°F (0 to 100°C)
 
Temperature Accuracy: ± 1°F (0.5°
 
C)
 
Output: 2 channels, each 4 - 20 mAo
 
loop powered on Rh channel
 
Power Supply: 10 - 35 VDC
 
Ambient Operating Temperature
 
Limits: 32 to 158°F (0 to 70°C)
 
Storage Temperature Limits: -40 to
 
176°F (-40 to ao°C)
 
Housing: Die cast aluminum
 
Conduit Connection: W'
 
Sensor Probe: 5/16" x 91/0" (0.8 x
 
23.1 cm) stainless steel 
Weight: 10 oz (284 gr) 

9/10/2003
 



ACCESSORIES 

Model I Description II Price I Discount
Schedule 

QJ Split Flange, 
used with Series 

Number 

BI smn.aro!158 160 Pitot Tubes. 

QJ
 Mounting Gland, I$17~ 1/

used with Series smn.aro I159 160 Pitot Tubes. 

·Prices are based in US currency and may change for
 
international 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 Infonnation Free literature International Distribution Retail Store About Us Careers Contact Us
 

Terms & Conditions of Sale
 

Terms of Access
 

© Copyright 2003 Dwyer Instruments. Inc. All rights reserved.
 

http://www.dwyer-inst.com/htdocs/humidity/qs657C-l.cfm 9/10/2003 
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Section 6-J
 

Air Flow Butterfly Shut-Off Damper and
 
Spool Pieces
 

(V-501, SP-601, SP-602, SP-611, SP-612,
 
SP-621, SP-622, SP-631 through SP-634)
 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management 8. Construction 
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american warming and ventilatingawv Repre_sentatives Tools Conhlct Us-HOME· 

Back to Table 

Round Isolation Dampers 
Pioneering• Model VC-56ISO 

The VC-56I damper is the ultimate in isolation dampers. Like the 
VC-560 Series with its superior construction; the VC-56I adds a full 
circumference seal to provide near bubble tight results at .029 sefm 

per lineal inch of perimeter up to 10 in. wg, and at temperatures 
from -40°F to 150°F. 

d 

SfCTI(JN V'IW

"-.0\ 

I 

STANDARD SPECIFICATIONS FOR VC-56I (0101) 

-

America's 
Air Control 
Technology 

Options for VC-56I 

•	 "C" flange width. 
•	 "D" frame depth. 
•	 Material gauges/thickness for 

frames, sleeves, flanges and 
blades 

•	 Axle dimensions. 
•	 Manual quadrants. 
•	 Lever arms. 
•	 Mounting holes. 
•	 Frame styles. 

r'~. Temp.: I150°F (65°C) I 
tt;.x. Face Velocity: 114000 fpm (20 m/s) I 

8" (203) x 1~" (38) x 10 Ga. (3.42) rolled steel channel, thru 25" (635) dia. 
Frame: 10" (254) x 2" (51) x 10 Ga. (3.42) rolled steel channel 25 1/16" (637) thru 36" (914) dia. 

10" (254) x 2" (51) x 3/16" (4.76) thick rolled steel channel 36 1/16" (916) thru 60" (1524) 
dia. 

I I 

(Used with optional frames) 
Sleeve: 10 Ga. (3.42) steel, thru 36" (914) dia. 

. 3/16" (4.76) thick steel, 361/16" (916) thru 60" (1524) dia. 
;:======= 

I 1 

3/16" (4.76) thick steel, welded to axle, thru 24" (610) dia. 
~lade: ~" (6.35) thick steel, welded to axle, 24 1/16" (611) thru 60" (1524) dia. 

%" (19) dia. steel full length, thru 18" (457) dia. 
1" (25) dia. steel full length, 18 1/16" (459) thru 28" (711) dia. 

Axle: 1~" (32) dia. steel full length, 281/16" (713) thru 40" (1016) dia. 
1~" (38) dia. steel full length, 40 1/16" (1018) thru 48" (1219) dia. 
1%" (44) dia. steel full length, 481/16" (1211) thru 60" (1524) dia. 

IBearings: II Relubricable ball with neoprene O-ring stuffing boxes. I 

IStops: II W' (12.7) dia. steel pin. I 

h r-s: I Full circumference neoprene seal retained by a seal ring bolted to the blade. I 

~.sh: IIOne (1) coat AWV standard primer. I 
IActuator: II Extended shaft (See options above) I 

Locate a Representative	 A\VV Sales AWV Engineering 



american warming Certificate ofCQoformaoce,..awv and ventilating 
...... YACA t,eer.lllER 

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.: 208lS0 

AWV Model No.: VC-S61(SO)-710 

The (9) 18 inch diameter heavy duty round isolation dampers supplied on this project are 
required to meet low leakage results as follows: . 
(I) unit 0.009 SCFMlin ofperimeter at J0 inches of water gauge 

or 0.509 SCFM total 
(4) units 0.023 SCFMlin of perimeter at 30 inches of water gauge 

or 1.30 I SCFM total 
(4) units 0.027 SCFMlin ofperimeter at 40 inches of water gauge 

or 1.526 SCFM total 

Leakage performance was recorded as fa Hows for a pre production unit. 

•	 At 20 inches of water gauge; Total leakage: 0.0269 SCFM - 5.3% ofallowable iu 10 inches 
of water gauge. 

•	 At 30 inches ofwater gauge; Total leakage: 0.0409 SCFM - 3. 1% of allowable 
•	 At 40 inches of water gauge; Total leakage: 0.0581 SCFM - 3.8% ofalJowable 

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 of0.0581 SCFM is less than the requirement at \0 
inches of water gauge, thus testing at 10 inches of water 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 Lockmiller, Laboratory 
Manager. 

?- '7'- -T.Jl-- c...;v 
Date 

7301 International Drive· Holland. OH 43528 • Phone: (~lQ) 865-5000 • Fax: (41Q) 865-1375 
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SPECIFICATIONS	 HOTES 

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.: 30 IN. W.G. 

MAX. TEMPERATURE: 150 DEG. F. 
BI..ADE:	 3/16" THK. 304 STAINLESS STEEL PLATE WITE 10 GAUGE 304 MAX. VELOCITY: 400C FPM 

STAINLESS STEEL PARALLEL REINFORCING CHANNEL, ALL WELDED EST. WEIGHT: 125 LBS. 
TO AXLE. MAX. LEAKAGE: .02~ SCFM PER INCH OF BLADE 

CIRCUMFERENCE AT 30 IN. W.G. 
AXLE: 1" DIAMETER 304 STAINLESS STEEL, FULL LENGTH. 

2. QUANTITY: (4) FOUR DAMPER REQUIRED AS SHOWN. 
BEARINGS: RELUBRICABLE BALL WITH NEOFRENE O-RING STUFFING BOXES. 

3. DAMPERS WILL BE v~RTICALLY MOUNTED WITH HORIZONTAL AIRF~OW. 

SEALS: FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED EY A SEAL RING 
BOLTED TO THE BLADE. 4. GRIND FRAME WELD SMOOTH ON }~SIDE OF FRP~~. C;'u~K SEA~ BOLTS. 

CAULK O-RING STUFFING BOX - EACH ~.YER. 
STOPS: 1/2" DIAMETER 304 STAINLESS STEE:C PIN. 
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FLOW ENTERING SIDE 

SPECIFICATIONS	 nOTES 

FRAME: 8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH 1. DESIGN CRITERIA: ~ - r:-. i t} ~. 

1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS. MAX. DIFF. PRESS.: 4C' 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: 11:- LBS.
 
TO AXLE. MAX. LEAKAGE: .02~ SCFM PER INCH OF BLADE
 LAYNE CHRI STENSEN Co. WTD 

CIRCUMFERENCE AT 40 IN. W.G. P.O. No.: 11980701,j58
 
JI-XLE: I" DIAMETER 304 STAINLESS STEEL, FULL LENGTH.
 AIR SYSTEMS ENG., iNC. 

P.O. No.:	 AW04C482. QUANTITY: (4) FOUR DAMPER REQ9IRED AS SHOWN.
 
BEARINGS: RELuBRICABLE BALL WITH NEOPRENE O-RING STUFFING BOXES. AWV PROD. No.: 208:350
 

DRAWING STATUSSTl\NOARD MANUH.CTORV:G T04-rouKE53. DAMPERS WILL BE VERTICALLY ~OUNTED WITH HORIZONTAL AIRFLOW. 
UNLESS OTHERWISE ~?ECI:IED IllIRELEASED FOR FABRlc...r:ONSEALS:	 FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED BY A SEAL RING DWG. DIMENSIONS AFZ IN 'NCHES. 

OfiELD FOR APPROVALBOLTED TO	 THE BLADE. 4. GRIND FRAME WELD SMOOTH ON INSIDE OF FRAME. CAULK SEAL BOLTS. fRAcriONS 
OAS BUILT DRAWINGS1+ DR -) 1/16 ----- UP TC inCAULK O-RING STUFFING BOX - EACH LAYER. 

(+ DR -) 3/32 ----- 6" TC '.2"STOPS:	 1/2" DIAMETER 304 STAINLESS STEEL PIN. american	 warmingt+ OR -) 1/8 ----- 12" T024" 
5. ALL WELDING WILL BE PERFORMED IN ACCORDANCE WITH AWV STANDARD (+ OR -) 1/4 ----- ABOVE '4"
 

t+ O!" -) 2 DEG ---- ANY SEC,FlED ANGLE
 and ventilatingawv	 I~FINISH:	 l"I!'L. WELD DRAWINGS '10151-STD SErIES, UNLESS OTHERWISE SPECIFIED. I~REFERENCE ----- GlVEN AS SHOP AID. o
DIMENS,2NS ~y VARY C)A MESTEK COMPANY 

1+ OR -) 1/16 TRUE LOCATlC, -- ALL MCUNTINGACTUATOR:	 HEAVY DUTY ~~NUAL QUADRANT, 304 STAINLESS STEE~. 6. DAMPERS WILL BE CYCLE TESTEr: (3) THREE TIMES UNDER SHOP FLOOR un 
DECIMALS	 HOLES 7301 INTERNATIONAL DRIVE HOLLAND, OHIO ~CONDITIONS. 

DECll-lAL I PLAG - 1+ C' -J .015 ,	 1m c 
2 PLAC~ - 1+ G:' -) .0,0 I

I VC-56ISO P'l:'i',\,TV DUTY 
~(	 7. INLET &~D OUTLET DUCTS MUST BE OF SUFFICIENT LENGTH TO CONTAIN 3 PLACE - (+ C~~ -) .Des i	 ... 1.L.--iI"J,. , .1 

THE BLADE IN THE FULL OPEN POSITION ~~D THE DUCT ~~D JU~CTIONI	 OF THE DAMPER MUST BE SMOOT!] AND FREE OF PROTRUSIONS Tf-i.AT ~.AY I "" ,~.m """ ,m ",,-,,'" ~SOLATION DAi'1PER I"
I	 CONTAINED THEREIN IS TEE PROPERTY ~F ~1~PDh!3? 10 ..'" _ 6 

Dk~GE THE BLADE EDGE.	 MESTEK. INC., .>,ND CANl'ICT BE REPRODUCED If 'J>IJ\.. I 0 

IN WHOLE OR IN PI'.R'!" , NCR [;ELIv"ERED uRN.BY SJA ~ NO. REV. ~I	 I') . 1 -	 TO OTHERS WI'i'HOUT TIiE ,XFP.ESS WR::;-rE~ r- G83- aa4 ~ ;:J8. TAG: 701458, V-601, V-6C~, '.-52_ & \"-622	 I PER!'!ISSIGN OF MESTEK, INC. Di'.TE ~-!8-04 L :J -.5 .<L	 • 
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., 

1-4~---I
4 

~ 

, ========1 
I . ' 

I 1 ~ DIAMETER BOLT CIRCLE I 

I---I 
t- == =-  --= -J -r  _ 

~---

I ~~. :::::::-----::;:::::::::-
----.:::::::::: 

~ " 
\	 .3 \ '---------. / 

0	 /"",~~,,~__ ~
FACE VIEW 

FLOW ENTERING SIDE 

SPECIFICATIONS 

8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH
 
1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS.
 

3/16" THK. 304 STAINLESS STEEL F~A~E WITH 10 GAUGE 304
 
STAINLESS STEEL PARALLEL REINFORCING CRANNEL, ALL WELDED
 
TO p.xLE.
 

I" DIAMETER 304 STAINLESS STEEL, fULL LENGTH.
 

RELUBRICABLE BALL WITH NEOPRENE a-RING STUFFING BOXES.
 

FULL CIRCUMFE?ENCE NEOPRENE SEAL RETAINED BY A SEAL RiNG
 
BOLTED TO THE BLADE.
 

1/2"	 DI!>J1ETER 304 STAINLESS STEEL FIN.
 

MIL~. 

H2J1_',fY DUTY tv1.ANUAL QTJAOf..AC·1T, 304 STP.INI.ESS STEEI.,. 

,. 

,FLOW:> 

L

1£S, ~	 DI>.METER"O < 

IBilT" ,"..ANGES) 

NOTES 

1.	 DESIGN CRITERIA: 
~~. DIFF. PRESS.: 10 IN. W.G. 
~.x. TEMPERATURE: 150 DEG. F. 
M.:o..X. VELOCITY: 4000 FPM 
EST. WEIGHT: 115 LBS. 
MAX. LEAKAGE: .009 SCFM PER INCH OF BLADE 

CIRCiMFERENCE AT 10 IN. W.G. 

2.	 QUANTITY: (1) ONE DA"'1PER REC)IRED AS SROWN. 

3.	 !JJI.!1PER v;Il,L BE VERTICALLY MCimTED WITH HORIZONTAL AIRFLCW. 

4.	 GRI:-JD FPJI.ME WELD SMOOTH ON :;:"SIDE OF FRJl._'1E. CAULK SE.lI..L BOLTS. 
CAULK O-RING STUFFING BOX - EACH LAYER. 

S.	 ALL WELDING WILL BE PERFORMED IN ACCORDANCE WITH Aw~ STJI~DJI~D 

WELD DRAWINGS ilOI51-STD SE?IES, VNLESS OTHERWISE SPECIFIED. 

6.	 DAMPER WILL BE CYCLE TEST~u (3) THREE TIMES G~OER SHOP FLOOR 
CONDITIONS. 

7.	 INLET AND OUTLET DUCTS MUS~ BE OF SUfFICIENT LENGTH TO CONTAIN 
THE BLADE I~ THE FULL O?E~ POSITION JI~D THE DUCT ~ND JUNC7ION 
OF THE D~~PER MUST BE SMOOTE AND FREE OF PROTRUSIONS THAT MAY 
DJlY~GE THE BLADE EDGE. 

8.	 TAG: 701458, V-SCI 
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LAYNE CHRISTENSEN Co. WTD 
P.O.	 No.: 11980701a58 

I (, 0:~ -J liB ----. 12" "'J :~. worming
(~ O!l. -) 1/4 ----- ABOVE :~.. .t.. •. • 
(T OR -) 2 PEG ---- ANY S,EC:,:=O A."G~E an d 'len '.11 a dn 9 :;; 

REFT...R:£Nr:E; ----- GIVEN i'oS SH'.)F .\:C. 

PIME~SIJNS MAY VMlY A r-'£STEK COMP}\NY 0 
(~ OR .! ! /16 TRUE LCCA"rc:·; .- AL:' >10UN7:HG , ~
 

DECIMALS P'CLES I7301 INTERNATICNAL DRIvE HCLLAND, OHIO ,~
 
Dt:CIMAL J PLACE· 1+ Dr. -\ .015 ,co
 

2 P:-'\CE - (+ ml-i .010 I VC-~ 6150 H·EA.VY DUIT'V 0 
3 FLACE - " or -) .005 ! J ~ .!. .l. N 

THI3 DRAWING AND TH:i ""FG&'1ATIQIi, ISOLAT I ON DAMPER Cl 
CONTAINED THEREIN IS THE PROPERTY OF ~ 

HESTEK, INC., AND C!'.NNOT B~ REPRO["UCED 'O'(} D. Y:J;>wL Q.A.~u 
IN WHO~E OR IN PAR':', NC;;' DEr,I"JERE;D ~rtN. 3Y ID,IG. NO. RE-j. ~ 
TO OTHERS W;:THGUT TRE ::::{FF'ESS ~~-:"'!':.t~ . .. I ~ 
PERMISSION OF MES';'O:X, 'NC. 1:::;'70: 20835004-1 i l~ 

181 ?.ELE.l\SED FOR Fl\ilRICATION 

o HELD FOR API?ROV;'.L 

OAS BUILT DRAI/INGS 

REVISION 

STANDARD Hl\NUF.~CTURllI:: roL~'UWC:$ 

UNLESS OTtU:RWI SE ~f~CIFi!::u 
nWG. DlHENSIOtJS Ali.!: IN rSCHES. 

AIR SYSTEMS ENG., ~NC. 

P.O. No.: AW04C48 
AWV PROD. No.: 208150 

FRACTIONS 

l~ OP. -) 1/16 ----  UP TO (''' 
(~ OR -) 3132 ----  6" TO 12 ••OWV amencan 
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Section 6-K
 

Pressure Indicators
 
(PI-502, PI-611, PI-621, PI-631, PI-634,
 

PI-636, PI-643, PI-651)
 

BBL
ENVIRONMENTAl SERVICES, INC. 
I1emecllol Monagement a ConotNCl1on 

IIIZ E'iWA 'iBMt'iJ*"' -:-s = ....._-'__:n .....,_- _ 
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Magnehelic4D DinerenUal Pressure Gages 
IIIJiClle positive, negative .. dillerenlilL Aaa1e wi1bi12%. 

'*118 1104.781 BOlT 
C1AClE FOR I'NIEl MOUNTlIlG 

120' APNff 

118 NPT HIGH ---j 
;-+-r-lIi 

L112 
(I2.70( 

Standard ~ Pnossunt Gage has a Dimensions, StancWd S&ies 2000 MagnllheIic" Pnossure Gages. 
large. easy-to-fllad 4· diaL CSlighIIy difI8rwlI on InlldUn and high pressunt mod8Is) 

Select the Dwyer Magnehelic· gage for high accuracy - guaranteed within 2% 
of full scale - and for the wide choice of 81 models available ID suit your needs 
precisely. Using Dwyer's simple, frictionless Magnebelic' movement, it quickly 
indicates low air or no~orrosive gas pressures - either positive, negative 
(vacuum) or differential. The design resists shock, vibration and over-pres
sures. No manometer fluid to evaporate, freeze or cause IDxic or leveling 
problems. It's inexpensive, too. 
The Magnehelic· is the industry standard t~ measure fan and blower 
pressures, filter resistance, air velocity, furnace draft, pressure drop across 
orifice plates, liquid levels with bubbler systems and pressures in fluid am· 
plifier or fluidic systems. It also cheeks gas-air ratio controls and automatic 
valves, and monitors blood and respiratory pressures in medical care equip
ment. 
NOTE: Do Not _ with Jqdropn .... DaDprous ruetiOllllwill ocear. 

MOUNTING. A single case 
size is used for most models of 
Magnehelic· gages. They can 
be flush or surface mounted ~~D 
wilh standard hardware sup Flush -Sutface...or Pipe Mounted 

plied. With the optional A-610 
Pipe Mounting Kit they may be ~ insla/Ied on horizontal or -ooaI 1W 
2" pipe. Although calibrated for vertical position, many ranges above 1" may be 
used at any angle by simply re-zeroing. However, for maximum accuracy,1hey must 
be calibrated in the same position in which 1hey we used. These characteristics 
make Ma~gages ideal lor both stationary and portable applications. A 4'l<," 
hole is required for flush panel mounting. CorrlJlete mounting and comection fit· 
lings plus instructions are hxnished with each instrument. 

VENT VALVES 
In applications where pr8SSlKll is continuous and the Magne
helic" gage is connected by metal or plastic tubing which 
camet be easily removed, we suggest using Dwyer A-31OA 
vent vallies to connect gage. Pressure can then be removed 
to cheCk or re-zero the gage. 

HIGH AND MEDIUM PRESSURE MODELS 
lnstalalion is similar to standatd gages except that a 4%· hole 
is needed for IIush mounting. The medium pressure construc· 
tion is rated for internal pre5S118S up to 35 psig and the high 

h.. ··.,.. ,"- '~'. . pressase up to 80 psig. Available for all models. Because 01 
I ~ . larger case, the rnedun pressure and high pressure models 

. 

••~,,:::= ~. '-'-6 ; wi not fit in a portable case size. Weight 1 lb., 10 oz. Installa~ tion 01 the A-321 safety relief valve on standard Magnehelic". ,,",.. ".,' 

gages often provides adequate protection against infreQuen1 
OI/llrPI'essure. 

SPECFlCATIONS
 
Serftce: ,., rod non-arrDBlible. a>mpalibIe gases. (NalLr.Il Gas option

_.) __CalsUt Faclay. 

Hauling: Die casr8UlWun case rod-. with 8C»tc et:Nf!J(. e-ior Irish is 
CXllIIIld 'IfIt 10__ 168 hour sail spray cx:rmsion leSt.
 
~ +1- 2% 01 U scale (0)3% on • 0 rod ~% on - 00 ranges).
 
1hreu{1lOUl1lW1Qll at 7O"f. (21. I "C)
 
........ ~-2O"Hg.1O15 psig.t (-0.677 bar 10 1.034 lBj; MP option;
 
35 psig (2.41 lBj, ~ option; 00 psig 15.52 lBj.

0veIpr-e: _ pUg opens at approlCimately 25 psig (1.72 kPal. $Illnd8rd
 

gagescrtt·
 
~~ 20 10 14O"f." (-6.6710 6O"C).
 
SIIlI: 4" (101.6 rrmj I:liIw.- ciallace.
 
MounlIng ~ Oiaptngm n __ poeilIon. CalsUt laClory for 
_ po6Ilion oriIr1laIionS. +

"--CoI__ IE 118"_ NPT clJI;lIiCale hgllWlCl_ pnlSSUe laPS
 
- one psi' _lWlCI one psi' back.
---= 1 1:1. 2 oz. (51 (lgl, MP & ~ 2 Lb. 2 oz. 1963g).
 
StancWd ~ Two 118"NPT pILgs for ~8 pnlSSUe laPS, two
 
118"pipe 1tnlad to n.bber ~ adapter rod ttvee tushlTl<U'U1g adapters

with ~. (Moo6lIi>g lWlCI snap mg _ subslilulecl for 3 adapters n MP
 

~..~..:..=.~ .._ 
!far IIlPic*>ns - r-q. ""'" _ gogo """""" __ ..., hgtw rob1g .........
-.s--_H\lh_ _ .... 
OPTIONS AND ACCESSORIES 

Transpan!f1t overiays 
.-- Ftmished n red and green 10 highIig1t and ~e 

ailicaI pressu-es. 
, , " 

~. . 
:.' -..-.- ~_.-

Adjustable signal flag
 
r.tegal with plastic gage cover. Avaiable for most m0d
~ els except those with mediLm or high pressure coo
SIIuClion. Can be ordeIed with gage or separate. 

LED Selpoint Indicator 
Brighlred LID on right 01 scale shows when setpoint is 
reached. Foeld qJSlabIe I\'Om gage lace. Irit operates 
on 12·24 VDC. Requires MP or HP style cover and 
bezel. 

AAr fiher gage accessory package 
Adapts any standard MagneheIic" for use as an air filler 
gage. Includes alI.minl.m surtace mounting bracI<e1 with

.: ~ //11 screws. two 5 It. (1.5 m)1engtIls of X" aIumi1urn tubing 
two static pressure lips and two molded plas'ic ven! 
valves. intagral compression fittings on both lips and 
valves. 

6 Dwyer InS/romenlS. IncJP.O. 80x 3731Miclligan CilV. Indiana 46361/Pholle 219 879-80001fax 219872-9057· U.K. PIlone (01494)--461707· AuSlraiia PIlone (02) 9756-5355 
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Quality design and construction features
 
Bezal proo.Iides flange for flush IllCUlting in -- _ 

•~~-_t::::.--().ring seal lor et:JYer iISSl.I8S preslUe 
panel. integity of case. 

Clelw pUstic; face is higt1y resistant to ~J--- Blowout plug of siicone nAlber protects 
breakage. Provides undistorted viewing 01 aganst CMlrpreSSI.nl on 15 PSlG rated 
pointer and scale. models. ~ at approlCimately 25 PSIG. 

Precision fitho-printed sc:ale is accurate . Die cast aluminum caM is precision made 
and easy to react . and iricite-dipped to withstand 168 hcll6 saltt-I spray corrosion test. Exterior Iirished in 
Red tipped pointer of heat treated aluminum --..... I baked da/1( gay hammerloid. One case size 
tubing is easy to see. It is rigidly mounted on is used lor aI s1andlnl Pf'lSSlR options, and 
the heix shaft. for both SlJlace and fkJsh mounting. 

Pointer stops of molded rubber prevent panter Silicone rubber dilIphregm with int~ 

OIIeI"-travel oMthout damage. molded ().ring is Sl4lPOrted by front and raY 
plates. It is locked and sealed in position with 

"WIShbone" assembly provides mounting for a sealing plate and retaining mg. Oiaptvagm 
helix. helix bearings and pointer shaft. motion is restricted to pI--.t damage (lje to 

~. 

Jewaled bearings are shock-resistant mot.nted;
 
prOIIide virtually friction-free motion lor helix. Calibrated range spring is ftat spring steel.
 
Motion damped with high viscosity silicone Small amplitude of motion iISSl.I8S
 

IUd. consistency and long ife. It reacts to presstIe
 

on daphragm. Uve length ~ for 
Zero adjustment screw is conveniently calibration. 
located in the plastic cover. and is accessible 
without removing cover. D-ring seal proo.Iides Samarium Cobelt magnet mcurted at one 
presstnl tightness. end of range spring rotates heb withoul me

charical1inkages. 

Herut is precision made from an alloy of high magnetic permeabiity. Moonted in jeweled 
bearings. ~ turns freely, following the magnetic field to IT1OII8 the pointer across the scale. 

SERIES 2000 MAGNEHELlc- - MODELS AND RANGES
 
STOCKED MODELS in bold
 

The models below wiU fulfill most requirements. Page 5 also shows examples of spe

'~ial models built for OEM customers. For special scales furnished in ounces per
 
square inch, inches of mercury, metric units, etc.. contact the factory. 

fllIIl ........ 
~. ..::"Iih 

~ 
2II1D 
I.u 
DatI 
20040--.. 2lI11D 

lHl.5 
6-U 
6-2.0 
~.O 
0-4.0 
0-6.0 
o-a.o 
6-10 

6-125 PI 
6-250 PI' 
lHOOPI 
6-700 PI 
6-1.0 IlPI 
6-1.51lP1 
6-2.0 IlPI 
6-2.51lP1 

Ra... Dual5caIe IVrYeIocIly UnIIslerD ...... cum ....... 
IIlIlIIf IIICIles MolIeI InclIa II ...... ...... 1I ••C.l .....1 CllII .... ............, II ...... ...... ..... ..... ,....,.F.P.•. ..... •• .... PaalI 

m.-IOt ll-2S Z30Ht .2~.25 ~v ll-.251300-2000 ~15C11 6-15 _Pit D-6O 
~ ll-.5O 2381 ~.5 ~ ll-.5MOO-2800 ~ZflCII 6-20 ~12liPl1 6-125 
ZII1 ll-1.0 Z3D2 HI·l ZII1AV 6-1.0I50O-40OO a.Z5CII 6-25 ~IlIIPI 6-250 
2ID2 6-2.0 2304 2-{)-2 2ID2A' 6-2.ll11000-5600 2a-5llCII D-5O ~PI G-5OO 
ZII3 0-3.0 2311 5-{)-5 2lI11l' 6-1MOOO-l2500 a.-IICII D-8O 

__111 PI 
6-750 

21M ll--4.0 me 10-0-10 For use wI\II_lUIIe. a.lll1C11 6-100 
~ 005.0 Z330 1~15 zw.15l1C11 6-150 ZInI ClInIIr Ranges 

a. 11-6.0 ..... R.... ...... Ruge ~2IlICII 6-200 Z3II-1lII PI 1&0-125- 0-8.0 2000-25OCM 6-250 
m. ll-10 

.......r PSI ..... .....- ZOlIHlIlICII 6-300 
23lHllPi 25IHl-250 

2lI15 6-15 22lI1 6-1 
..... ...., 

2lI2lI ll-20 Z2I2 6-2 
~t 11-6 zero C8lder Ranges .... ....... 
a.l.. ll-102lI25 ll-25 Z2I3 6-3 ~2S1111 ll-25 ~ 1 2 

-{)-21 

__1M'a 
ll-1 

ZI3ll ll-30 221M ll--4 -- ll-5O Z3fIf-llC11 5-0-5 
__1.IM'a 

6-1.5 
2fMI G-4O Z285 6-5 ~ lHlO Z3IlI-3fICII 15-0-15 ~M'a 6-2.. D-5O mi· 6-10 ~M'a 6-3.. D-6O 2215· 6-15 

lW-l_ ll-lOO -..eM'a ll--4- lHlO Z221. 6-20 Zero centIr Ranoes t These ranges c:aIIbraled tor za.5M'a 005 
n. ll-1I1O Z23ll•• 6-30 vertical SQIe posftlon. ....M'a ll-8
n51 6-150 

:~== Z3IlI-_t I 10-0-10 I a.llM'a 6-10 
a.15M'a 6-15 

Acc.-riII Opli_ - b onIor. add Ulix: I.E. 2Oll1-ASF a,tclaI...,... IIaII9a 
__ZlM'a 

6-20 
A411A, 3-WIy Yen! VN..__................. ASf (Adjustallle SVlaI Flagl 5caIe No. 2401 5caIe No. 2402 2000-25 IlPI 6-25 
A~. Sa1IIy RelIef VIIve ..............._ ......... HP (High Prlssull 0pII0n) Square Roo! IlIri Sc:aIe ....M'a 6-30 
A-G2, Ponable KIl ............................_ ...... LT (low Temperatures III -2O"f) Specify Range 5pecIfy Range zero center Ranges
.was. AIr Aller I(i\ ..................................... MP (Mel!. Prlssull 0pII0n) MocleI2OOO-OON, I1llQe -.OSlo Z3fIf-l M'aA-61I, Pipe MOlInl KIt SP (SeIpoint lndGIor • .2fI" W.C. For room lJIISSUI'e .5-{)-.5 

5caIe Ovetlays -flee!. Gll!IlR, MimJred or Combination. SpedIy Locatlons moniIOMg 
Z3f1f-3 M'a 1.5-0-1.5 

Owyef InslrumenlS. IncJP.O. 80x 3731Michigan City, Indiana 46361/Phone 219 879-/lOOOIfax 219 872-9057 • U.K. Phone (014941-461707 • Aus1Jlltia Phone (0219756-5355 7•
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Section 6-L
 

Temperature Indicators
 
(TI-313, TI-635, TI-651)
 

BBL
ENVIRONMENTAL SERVICES, INC. 
Remedial Management &. Construc11on 
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Bimetal Thermometers 
2", 3" O~ 5" Dial, Dual Scale, +1% FS AcclI~acy, Exte~nal Reset 

Series 
81 

Series BT Bimetal Thennometers offer accurate, reliable service even in 
the toughest environments. These corrosion resistant units are constructed 
from stainless steel and are hermetically sealed to prevent crystal fogging. 
The bimetal element directly drives pointer, eliminating gears and linkage. 
An external reset screw allows field calibration and easy.fu.read aluminum 
dial minimizes parallax error. Choose back connection, lower connection or 
adjustable angle for easy viewing and installation. Adjustable models can be 
rotated a full 360° and tilted over a 180° arc. NOTE: When using in pressur· 
ized applications, use a suitable thermowell. 

STOCKED MODELS 

m.~T-'lrEMLTH 112 NPT i. 
I STEMtEt«iTH 

I~-l 
--' 

BACK CONNECTION ADJUSTABlE ~tE
 
CONNEtnON
 

SPECIFICATIONS 
Wetted Materials: 304 SS
 
ACCUI'acy: ± 1% full scale.
 
Response Time: s 40 seconds.
 
Temperature Limits: Head: 200°F (93°C). Stem: Not to exceed 50% aVei"
 
range or l000°F (538°C) or 800°F (427"C) continuously.

Process Connection: 1/4- NPT on T dial size; lIT NPT on 3- or 5- dial
 
size.
 
Materials of Construction: 304 SS stem, glass crystal, anodized a1u·
 
minum dial, Series 300 5S head. bezel, and mounting bushing.
 
Stem Diameter: 1/4'0.0.
 
Immersion Depth: Minimum 2' in liquids. 4" ,n gas.
 

Dial Size, 
Stem Lenglh 

Temperature
Range, °F(OC) 

Degree 
Div., °WC) 

Model 
Numbe, 

Dial Size, 
Stem lenglh 

Temperalure
Range, °F(OC) 

Degree
OI,.,Of(OC) 

Back CGnnection Adjustable Angle Connection 

BTB22551 * 
BTB24050 
BTB24090 
BTB325100 
BTB32550 
BTB32570 
BTB340100 

2',2-lf 
2',4' 
2',4' 

3',2lf 
3',2lf 
3',2lf 
3',4' 

01250 
01250 (·201120) 

200/1 000 ~100/550) 
01200 (- 0/100) 
01250 (20/120) 

50/550 (101290) 
01200 (-20/100) 

2 
2 (2) 

10 (5) 
2 (2) 

2t5 Sl
2 2 

BTA540100 
BTA54050 
BTA54070 
BTA560100 
BTA56050 
BTA56070 

lower Connection 

5',4' 
5',4' 
5',4' 
5',6' 
5',6' 
5',6' 

0/200 l-2OI1ool 
01250 -201120 
501550 (10/290) 
01200 l-2011°Ol 
01250 'i?0112~\
50/550 101290 

2 (2) 

2tIIii 
BTB3405D 
BTB3407D 
BTB36050 

3',4' 
3',4' 
3',6' 

01250 (-20/120) 
501550 (101290) 
01250 (-20/120) 

2 (2) 
5 (5) 
2 (2) 

BTC32550 3',2.5' 01250 (-20/120) 2 (2) 

:: '::;m;,:R;;~ff~:R~~.iih~otll·_"'Emlilli~'I.~"""!i!Tili5 __ __"'f~~;;;;;'¥;:'*":(!:,";:"'~f~~W~, ......... __
'''''.~3£~_~zgJ;;';Jl;,-7~.x~~'"""!lIll1'[aolIOm iil:id_mm_.¥i_ F_WGif t\.~.,.~ 

.-' 
/ 

Materials of Construction: 

PROT£CTIVE COVER & 
HEAT COUfCTOR 

2 
[50.80[ 

CIFICATIONS 

Surface Mount Thermometer 
2" Dual Scale Dial, +2% Full Scale Accuracy 

Series 
SI 

Measure the temperature of boilers, air duc 

// 

ings, furnaces or other surfaces with Series Surface Mount Accura : ±2% full scale. Aluminum with optically clear 

Thermometers_ Dual magnet design allow asy mounting on any 
ferrous surface. Bi-metallic thermal sing coil provides quick 
temperature measurement with + full scale accuracy. 

Sensing E ent: Bimetal coil. 
Response Tim' pproximately 
one minute. 
Mounting: Two Alnico· nets 

crystal. 
Head Size: 2- (5.08 em). 
Height: 1/2" (1.27 em). 
Weight: 2 oz (56.7 g). 

on back. 
STOCKED MODELS 

Model Number 

ST2SO 
STSOO 
STISO 

APPLICATIONS 
Manifolds, platens, boilers, air due furnaces, engines, motors, 
bearings, enclosures, cabinets, drums, lumbing, piping, refriger· 
ators, and other ferrous surfaces. 
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Careers 

1lc,lIy tv -~ • 
Series Bimetal ThermometerBT 2",3", or 5" Dial, Dual Scale, ±1% FS Accuracy, External Reset 

8A()( CONNECmll AlWSTMll1 NO..E 
CDIE:T1ON 

Dimensional Enlargement 

NEW 
MODELS! 

Catalog Page 

• Series BT Bimetal Thermometers offer accurate, reliable service SPECIFICATIONS 
even in the toughest environments. These corrosion resistant units Accuracy: ±1 % full 
are constructed from stainless steel and are hermetically sealed to scale. 
prevent crystal fogging. The bimetal element directly drives pointer, Response Time: S40 
eliminating gears and linkage. An external reset screw allows field seconds. 
calibration and easy-to-read aluminum dial minimizes parallax error. Maximum Head 
Choose back connection, lower connection or adjustable angle for 
easy viewing and installation. Adjustable models can be rotated a 
full 360° and tilted over a 180° arc. NOTE: When using in 
pressurized applications, use a suitable thermowell. 

Choose a different selection (if desired), then press the' Display the 
reduct...' button. 

.1ii. 

POPULAR MODELS 

Dial 
Model Size 

Number Stem 
Length 

Series BT Bimetal Thermometers (Back Connection)0_._"	 _ 

~g~EJ O'D' OF P' Iscount 
IV., nce S h d I(OC) c e u e 

Temp

Range,OF(O
 

C)
 

I BTB2251*112_;'k [~~DI $41.5011 Standard 

I II II II II II 

Temperature: 200°F 
(93°C). 
Maximum Stem 
Temperature: Not to 
exceed 50% over
range or 1000°F (538° 
C) or 800°F (427°C) 
continuously. 
Immersion Depth: 
Minimum 2" in liquids, 
4" in gas. 
Stem Diameter: Yc" 
0.0. 
Materials of 
Construction: 304 
Stainless Steel stem, 
glass crystal, anodized 
aluminum dial, Series 
300 Stainless Steel 

1	 head, bezel, and 
mounting bushing. 
Process Connection:I 

9110/2003hnp://www.dwyer-inst.com/htdocs/temperature/qsseriesbt.cfm 



• %" NPT on 2" dial size; 
W' NPT on 3" or 5" dialI BTB240SDJLJ 20~15~ci) ~1$41·5011 S~nda'd I size. 

ll:l 200/1000 I1Oln~ 
8T824090JL (100/550) ~~~ 

1 

~ 0/200(-~n~ 
8T8325100 ~ 20/100) ~~~ 

I BTB325SD][ 2-~';21 ~~;~o\- 81$415011 S~ndaro I 
~ 50/550 ~In~ 

8T83257D~] (10/290) ~~~ 

I
1 

BTB3401 0011 ~::' I ~~~go\- 8/$415011 S~ndaro 1 
I BTB340SD II I~::' g~;~o\- BI$4150 11 S~ndaro 1 

50/550 ~n~
J
~ 

~~~8T834070 L{j (10/290) 
1

IBTB360SD Iw ~~7;~o\- 8gB
• *Prices are based in US currency and may change for international 

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. 

® Items SUbject to Schedule B discounts.
 
"'Model offered in Fahrenheit scale only.
 

Home Product Information Free Literature International Distribution Retail Store About Us careers Contact Us
 

Terms & Conditions of Sale
 

Terms of Access
 

© Copyright 2003 Dwyer Instruments, Inc. All rights reserved.
 

•
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112 NPT ,I
!STEM LENGTH 

i~ 
BACK CONNECTION ADJUSTABLE ANGLE 

CONNECTION 

•
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