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COMPLETE SYSTEMS DESIGNED AND SUPPLIED
BLOWERS, PUMPS, FANS, SCRUBBERS, OXIDIZERS, & VALVES
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PRODUCT DAITA

1 Larson Street » P.O. Box 4857 « Syracuse, WY 13221 o Pn 315-433-5500 + FAX 315-433-5451

CENTRIFUGCAL
AIR SYSTEMS

g LAMSOK
& corporation

BLOWERS /

Dynamic hnovation Since 1880

EXHAUSTERS

QUANTITY 2

"600" Series
Gas, Inlet Driven

Direct Drive - Dimensions

(& For Approval

O Certified For

AXD Service Industries

1FG Blowers

Project _Pelham Bay 1apndfill
Your Order # __AXD-0508

Qur Order ¢ _ 65053 By_.CS
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Frome Dimensions

|_Ng A | B C D F L K

601 | Booealp i3 (006110547 | 0,50 (241) | 61 (1549)] 64 (1626)] 9.25(2335)
£§02 110.50 (267) [12.63 (321) [286TS| G.o0 12T Ted=ailil £0 (1753)] 9.25(235)
B I o 8 IO WL A YW T e e
6504 I19 50 (495) l 21 63(549)1286TS 14.00(356) | BE(2235)| 91 (2311){13.75(349)
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€05 £ (778Y105TS| 14.00(356) 100(2540)1103 (2616)113.75(349)
607 |33.00(83B) | 35.13 (B2 pu—ewRual (241) N00(2540)[103 (2616)| 9.25(235)
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1. Columa "C™ hsis mosximum KEMA motor frome {yicaly required for the
maching mdcated

2 Dmmenswoms in mehes ond (mm)
3. Fienge oimensions condorm to 125 pound &S cost won fiunged fittngs.

4. Dimension "V is distonce between snoft ends which wories depending on
the coupling used. Refer 1o coupiing dete sheet for more informotion.

5. Specificotions subjett 10 chonge without notice.

[25.21.35 REV..




) L AMSON CENTRIFUGAL
| PRODUCT DATA don |
™ rporati
| AW corporation ™ vex
Dynamic Innovation Since 1880 EXHAUSTERS
_i__ia_n_mson Street « P O Box 4857 « Syracuse New York 13221- Ph 315-433-5500 « Fax 315-433-5451
TECHNICAL DATA
600 SERIES
DESIGN CAPACITIES
gas SEE ATTACHED PERFORMANCE CURVE
Number of s180es ..ccvvveviicrnvivisnnns .+4. {60 HZ)
inlet (o] £1V7=7 o RO UUU RN iniet standard
inlet connection........... 6" fiange, matches 125# ANSI
QOutlet connection........ 6" flange, matches 125# ANSI
Operating SpPeed .....ccovvunviisseeeniane 3,550 RPM {60 Hz)
‘ . 2,860 RPM (50 Hz)
Maximum €asing pressure...ue e, 15 PSIG (1.03 bar) MATERIALS OF CONSTRUCTION
! BS) ceerrrnsrssensirosiises ffin ; ) .
Seals (gas) Sw épge(?:f sgglz :Eg;,g%;g' Casing ....ceeerneeenens Cast iron ASTM A48 grade 25/30°
Bearings e Ball, life per AFBMA spe. #B-10 Bearing housings ... . Cast iron with bronze insert
LUBHCANON v, Grease ’ Bearing caps & Ol FESEIVOIrS ..vrsveririsscsresrsas Cast iron
£ 7% Impelier GIaMELer ..o eeeeeceeeevereeereeesveenaes 22.1 (561.3) THE POUS cvevrrnrnrmearammssssasismeamenssssrmsrssassenrarosansassranans Steel
Y _Fimpeller tip speed ..o 20,539 FPM (6,260m/m)
Direct drive v Standard shaft diameter Gas seals Braided packing
at coupling.....1.875 {47-83) . iy rinth S6ais ..o Cast iron, with babbitt insert
Vibration tolerance........ 1.25 mils measured in vertical J0int sealing compound.............. RTV-Silicone rubber
plane at top of bearing housing (.032mm) Shatt....oveeececarccmnerreassssasssessns Hot rolied carbon steel
IMPEIETS coceceerir et rrnisnsernernanens Cast aluminum alioy
Base & pedestal......iri e Steel
Bisonite Coated Impellers, Sections and Heads|
Casing Drains
Unit Weights & Inertia Data Anchor Bolts
MISCELLANEOUS
Weight 2
Stage Machine & Base WK T 4113 o OO See page 25.10.16
S Base pads...... Molded synthetic rubber 0.5 (13) thick;
i 2 1,425 (648) 2 {5)
“Q‘ggqs ATk £574 G-
4 1,875 {896} 24 (1.0)
ﬁ\ 2,2:3 (J,UC— L) =i \ Tt NOteS:
g 2,525 (:-;ggg 32 gg; 1. Dimensions given in inches and (mm). Weights _
8 3075 : 48 (2'0) given in 1bs and (kg). WK2 given in Ib-ft? and (kg-m?).
9 3'350 (1 '520) (2'3) 2. Specifications subject to change without notice.
' ' K 3. *Under Meehanite License.
5409 l 252135 REV.S
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e FRAME HP TYPE :quAn{rEzl RPM voLTs
- 286T S 30 P 3/60 3835 |__ ‘480
AMP S ouTY mcf. s.F. o:mu LS‘?"?'ER ENCL.
. 33.7 CONT 40/F 1.18 B G _FOP=XEX_
/s - roor 20, aAte | o (BETHEEN LINES)
488306 418139-4JE ——e —— .2983
PERFORMANGE -
LOAD HP AMPERES . KoM POWER .“;-'AC‘I’OR EFFI :1 ENCY
NO LOAD o 8.2 3600 £.79 0
174 7.82 11.4 3585 67 .4 91.86
2/4 15.0 C17.8¢ 3570 . 84.9 g3.8
374 22.5 25.2 3554 88.8 83.¢
474 30.0 33.7 3537 88.5 e3.2
574 37.5 42.5 3518 88.5 82.2
SPEED TORQUE
RPM < ;ﬁf"fo AD T?BQ?EFT | AwPERES
LOCKED ROTOR o) 175 78.0 217
rULL UP _ 720 157 70.0 213
BREAKDOWNK 3264 270 120 128
FULL LOAD 3537 100 44 .5 ' 33.7

AMPERES skowd For 480, YOLT CONNECTION. 1¥ OTHER VOLTAGE CONNECTIONS ARE AYAILABLE, THE
AMPERES WILL YARY INYERSELY WITH THE RATED VOLTAGE

REMARKS 1 TYPICAL DATA OVERTEMP SWITCHES, SPACE HEATERS,

XE MOTOR-NEMA NOM. EFF. 3.0 %X FUNGUS PROOF & BREATHER.
GUARANTEED MIN., EFF, 92.4%

RELIANCE 2 —ghefvnae—| A-C MOTOR E09906-A-ACO2
ELECTRICND |5 . W Z7eb———| PERFORMANCE g e
CLEVELAND, OHIO #4117 y.5.A4™™ DATA 1SSUE DATE /81

Flle 278232 3



CENTRIFUGAL

PRODUCT DATA {, ===

TONCE®BD
BoX ‘as‘r SYRACUSE. WEW YORK 13221 EXHAUSTERS

(:is'mz 5500 « TELEXBIT2IS « FAX(315)432-545;

QUANTITY 2
LOVEJOY FLEXBLE SLEEVE COUPLINGS

ADVANTAGES

The flexible sleeve couplings used on LAMSON blowers/
exhousters have exceptiono! torsionol flexibility. The
unique design of the coupling’s teeth allows for the
cbsorption of anguior misalignment without! weor.
The foterol fiexibility of the coupling sleeve minimizes
radiol beoring loods normaliy cssocicted with porallel
misolignment. This feclure ollows for eesier installotion
by the use of componenis bored for slip fits without
frelting corrosion occurring ot the shgii

[ ] , oo [ o .
INSTALLATION \ ; — — o

Fiexible sieeve couplings con be instolled quickly ond
eosily, becouse there are no bolls, gosketls, covers
er secls. Alignment con be checked with o stroxght
edge ploced ocross the outside of ithe precision —
mochinged flonges. No specicl {ools ore needed for
instolletion, clignment or removal.

MAINTENANCE

The teeth of the sleeve iock into the {eeth of
the flanges without clomps or screws. Under lood
they lighten {o provide smooth tronsmission of
power. There is no rubbing oclion of metol ogoinst
rubber 1o cocuse wecr. Couplings are not offected
by abrasives, girt, or moisture. This eliminotes the
need for lubricction or mointenonce, orovides cleon,
dependeble, quiet periormonce,

080-00

B For Approval |0 Certified For -

AXD Service Industries
—LEG Rlowers
Project .RPelham Bay Landfill

Your Order # __a¥DN=-0508

Qur Order # 65053 By cs
L
¢ -
] [ ~N
r...../ H
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i
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] R
\ R ——
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TO REWOVE
SLEEVE

ENGINEERING DATA
P/N! DIMENSIONS SHf\FT MA x:ni (:’é;}
Af p | ow L X GAP | BORE |

75| 4-5/8 Vo [3-15/16[1-5/18| 1/4 |1-7/8[6-3/4

1 + . 1 + |
.

I y— 1 = i . - gl
o —
-1/181. . /4 i2-v/2] 18
S {6-11/32(1-7 |1-3/4 1=78|2-778| 14

e — el 4 - Bl —
105 7-1/2 |1=5/8 |5-11/18| 2 m&.‘.{f_

A Type J couplings supplied with one—piece split JIS sleeve
Type S couplings supplied with two=piece £ sieeve.

B Approrimote weight for complete coupling.

Notes:

{1} Dimensions given in inches.

(2) Specificotions subject to chonge witnout notice.

(3} Moximum tiore with rectongulor key.

{4) °G” dimension represents hub seporciion not shel: aimensior.
(5) Spocer couplings owoitoble upon request.
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PRODUCT DATA

{ Lamsen Street » P.O. Box 4857 + Syracuse, NY 13221 « Ph 315-433-5500 « FAX 315-433- 8451

CENTRIFUCAL
AIR SYSTEMS

it

Dynamic bnovation Since 1880

ACCESSORIES

QUANTITY 2

COUPLING GUARDS

Dimensions in Inches ond {mm)

O Certified For

AXD Service. Industries

[X For Approval

L¥G _Rlowers
Project __Pelham Bay lLandfill

Your Order # . _AXD~050B

P

Qur Order # _650353 By __CS
e rH
l i | i 5 ! .
TE ]
' [ =' I E======m G
Y i i | |
| LI SN S— j S 1
' L:::::%:::::J \_4} (10.3)
4 HOLES
R
i : Notes:
L 1. Maoterial: 12 gauge sheet steel,
T olternate moterial ovailable
- i oo upon request.
' I N £ 2. Gussets on Part Nos.
A ! 1\ BC4239990000 ond
/ ! 5\ BC4239980000 only.
. .' | E . K o . . -
Ve | i\ 3. Specifications subject to
1 / /5 | S change without no’uce._.
- D -—
ot 13—
C -
Blower /Exhauster
deries Part Number A B C D E F G H J
310 BC3335 - 5 313 | 12.25% | 5.13 12 4.25 5.88 5 £.25
FUTTET el (79.4) | (311.2)[(130.2) | (304.8)} (108) | (98.4) | (12.7) |{158.8)
6 2 5 15 575 | 475 | .75 -
400 BL3439010000 | (153 4)| (50.8) |(393.7)| (177.8) [ TI8rHa6 1) | (102.7)] (197) | -
510850 BC3632010000 .8 | 273 1,17 <,Z;5:\ f,LBﬁ'sﬁ} 23 ,THS:';':“T--——-:__,_
[N Ay i S e e i S S g AT A At Ay i R e e T
10.25 3 23 8.5 | 2338 | 85 7 B8 -
600, S====== | BC4039010000 | 5504y (76.2) |(584.2)[(215.9)|(593.7) | (215.9)| (177.8)| (22.2) | -
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PRODUCT DATA

1 Lamson Street « P.O. Box 4857 + Syracuse, NY 13221 « P 315-433-5500 « FAX 315-433-545)

|

™ LAMSON

& corporation

CENTRIFUGAL
AIR SYSTEMS

Dynamic novation Since 1880

ACCESSORIES

"“u-Ji

ANCHOR BOLT

ASSEMBLY

(WITH 2 HEX NUTS)

NOTES:

it For Approval

[} Certified For

_LEG Blowers

iesg

Your QOrder #
Our Order # __65053

Project __Pelham Ray landfill

AXD-050B

By cs

i i
!
g
|
]
= |

1. DO NOT TIGHTEN DOWN — USE SECOND NUT TO LOCK IN PLACE.

Port No. DIMENSIONS
Thread Material A B C
BA1083940000| 1/2—-7 | STN. STL. 2 |6-3/4]3 (76.2)
BA1083950000| 1/2—7 |CARBON STL. 2 |6=3/4|3 (76.2)
BA1083960000|3/4—10| STN. STL. {2-1/216-3/4|4 (101.6)
BA1T083970000|3/4~10|CARBCN STL.{2-1/216-3/4|4 {101.6)
BAT0OB3980000| 7/8~9 | STN. STL. |3-1/818-1/2 |4 (101.6)
BA1T083990000| 7/8-92 [CARBON STL.|3-1/8|8-1/2|4 (101.6)

84—-1

T of i

25.23.05 REV. 1




o 4

092-10

12,-BASE PADS

(6 Per Blower)

. | ' - CENTRIFUGAL
PRODUCT DATA | Q€ LAMSON | et
’ 1 Larnson Streot « PO Box 4857 « Symcuse. Now York 13221 + Ph 3154336500 « Fax 315-433.5451 Dynam\{: immon Slnce 1880 EXHAUSTERS
| For Approval | T3 Certified For

~AXD_Service Industries

1¥0 Riowers

Projed Eelham Bax Iéndfill
Your Order No.—AXD=050R
Qur Order No. 03053 By CS

Part No. A B D Dia. E
B 00 | 3/4(19) 1(25) S—
BC3016020000 | 1-172438.._] 1-1/2 (38) 15/16 (23) 3/4 (19)
BC3016030000 |  1-1/2 (38) 2 (BTl 15/16 (23) 1(25)
BC3016040000 | 2 (50) 2 (50) 15/1 __1(25)
e 25 Lo e
BC3016060000 | 3 (76) 3 (76) 15/16 (23) 1(25)
w{‘.ﬁ"}ﬂ ‘ " :?rlﬂ\} o —i‘“"; ,J‘, i 1:‘)':} % {“!}
BC30TEURSe0) | 3 (76) 5 (127) 15/16 (23) 1(25)
BC3016080000 | 4 (T8~ 5 (127) 15/16 (23) 1(25)
BC3016100000 | 5 (127) 8 15/16 (23) 1 (25)
BC3016110000 | 6 (152) 6(152) | Tomeqe3) 1(25)
BC3016120000 | 7 (178) 8 (203) 15/16 (23) M
NOTES:

. Material: Ribbed isolation pad, neoprens, loading 60 PS! to 85 PS! max.
. Approximate Duromster; 40 + 5 shore "A* scale.

. See page 2 for the cast blowsr/exhauster base pad requirement Eisting.

1
2
3. Alinolations in (parenthesis) are metric.
4
5

. Speciiications subject to change withou! notice,

Page 1 0f2
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PRODUCT DATA

¢ 3 Lamson Streat « P.O. Box 4857 + Symcuea, New York 13221 » Ph 2154335500 ¢ Fax 3154335451

*LAMSON

CENTRIFUGAL
AIR SYSTEMS

@ corporation

Dynamic innovation Since 1880

BLOWER
EXHAUSTERS

052-10

CAST BL/EX BASE PAD REQUIREMENT LISTING

UNIT SIZE PART NO. NO.OF; NO.OF
SERIES PAD PADS STAGES
200 BD 3/4 x 1 BC3016010000 4 2-3
250F BD 1-1/2x 1-12 |  BC3016020000 6 3-6
310DD 1-1/2x2 BC3016030000 6 1-6
2x2 BC3016040000 & 7-11
310BD 1-1/2x2 BC3016030000 6 1-6
2x2 BC3016040000 6 7-11
400/D/DS/DD x2 BC3016040000 6 1-6
2x3 BC3016050000 6 7-10
400/D/DS/BD 2X2 BC3016040000 6 1-6
23 BC3016050000 6 7-10
$10/550 DD 2x3 BC3015050000 6 1-5
3x3 BC3016080000 6 6-10
510/550 BD 3x3 BC3016060000 6
3x3 BC3016060000 9
600 DD 3x3 BC3016060000 6
x4 BC3016070000 6 58
810/850 DD 3ax3 BC3016060000 6 1-3
3x5 BC3016080000 6 4-9
860 DD 3x5 BC3016080000 6 1-5
4x5 BC3016080000 6 6-10
1210/1250 DD 3x4 BC3016070000 6 1-2
4x5 BC3016090000 6 3-8
1260 DD 4x5 BC3016080000 6 4-5
5x6 BC3016100000 6 7-8
1400/1800 DD 4x5 BC3016090000 6 1-3
S5x6 BC3016100000 € 4.5
6x6 BC3016110000 6 68
1850 DD 4x5 BC3016080000 6 1-3
Sx6 BC3016100000 6 4-5
6x6 BC3016110000 6 6-7
2000 DD Sx6_ BC3016100000 6 1-3
6x6 BC3016110000 6 4-5
7x8 BC3016120000 6 6-8

Page 20t 2
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PRODUCT DATA || LS LAMSOR Loon oo

1 Lamaan Bt + PO, Box 4457  Syrscome, NY 11221 « P, 364336800 * FAX 3%-433- 5451 Dm Frovation Sice "339 EXHAUSTERS

COATING SYSTEMS - CHEMICAL PROTECTION

Acid - Solvent - Alkali Resistant Phenolic Coatings for
Corrosion and Contamination Resistance

Purpose:

Phenolic coatings can augment our capabilities in gas ﬁ_éndl'ing—ﬁf protectuing the iron, steel, and aluminum

biower/exhauster components from substances which would otherwise reduce the serviceable life of the machine to an

unacceptably short period of time.

These coatings have been developed to produce a protective film with a maximum range of chemical resistance to acids,

alkalies and sclvents. They are superior to most types of heat reactive coatings in that there is greater resistance to
impact shock and thermal shock, being composed of resins of unusually high molecular weight.

Manner of Application:

This material is generally applied in uniform coats of 1.5 to 2 mils dry film thickness by either spraying or dipping.

and

baked at :00° F for ten minutes between coats to drive off all solvents. Four to six coats may be applied depending on

the type and kind of service required. After the full coating system is applied, the work is placed in an oven for 30

munutes to finally cure at temperatures of 375° F to 450° F.

Properties and Characteristies:

The coatings produce. being a combination of thermal setting resins, are characterized by extreme smoothness, gloss
and chemical insolubility. The films show excelient bonding capability not only to clean, sandblasted iron, steel and

aluminum, but to copper and other metals and alloys. They are tough and provide some abrasion resistance.

At the same time, they are relatively fiexible for this class of material and will withstand expansion and contraction from
thermal change. Films can be built up by a series of coats to a homogenous, continuous film of high dialectric value and

low moisture vapor permeability.

The performance of these coatings in offering chemical resistance remains excelient at temperatures from freezing up to

300° F.

Film decomposition does not begin to take place, except to become embzitﬂed. at temperatures reaching 400° F, and in
certain applications intermittent service has reached 600° F to 700° F. It must be stated, however, that the coating will

not resist all the chemicals at these temperatures that it will at room temperature.

075-06 SCHEDULE X PAGE10F2



! . Centrifegal  Air
c umso" Systems Division
PRODUCT DATA corporation | s
- Lomon Sirel + PD. Box 4857 « Byraces, NY 1221 + P 3854308500 + FAx 3543548t | | Dynamic hnovation Since 1880 EXHAUSTERS
i
!
Chemicel Kesisting Properties:
Ee S Ee Ec
b2% i . §5F i
{ sty £3% vt TELE =G
1 EEEE EE B HEE
b ea L= b Vea L=
ACIDS ALEALIS AND BASES
Acetica—to 5% R R R Ammonium Hydroxide 5% R R R R — Recommended—entirely satisfocrory
[ Agua Regiz R R NR Ammonium Hydroxide 28% R R R perfarmance.
Arsenious (any conc.) R R R Calcium Hydroxide (Lat.) R R K L — Limited—will perforrt for o reason-
Boric—10 §% R R R Potassium Hydroxide 50% R R R able lenpth of time but will suffer
Hyvdrochioric{comm.} R R R Sodism Hydroride 0% R R R eventual fallure due 1o reaction of
| Hydrofuoric (comm.) R 'R L ORGANICMATERIALS chemicals with coating or permeation
! Latic—=t0 42% R R R Alcohols (aliphatic) R R R of film.
Maleic—aqueous sols. R R R Chiorinated Hydrocarbons R R R
Maleic—~anhydride R R R {Ambient Temperature) NR — Not recommended
l Nitric—10 10% R R R A1 Elevated Temperature L L L ND —No data
: Nitric—to 0% R R L Driesel Fuel, Gasoline, -
Oxalic—comm. or sol, R R R Lubricating Oit—Aromatic R R R
Oleic~comm. or sol, R R R Diesel Fuel, Gasoline,
‘ Phosphoric 10% R R R Lubricating Oil—Aliphatic R R R
Phosphoric 85% R R R Formaldehyde—a0% sol. R R R
Sulphuric—to 40% R R R Latex R R R
Tannic-~ecomm. or sol. R R R Phenol R R L
l SALTS AND THEIR Sour Crude Ol R R R
SOLUTIONS MISCELLANEOUS
In general, all inorganic Hydrogen Chloride,
! salts, acid neutral or Hydrogen Fluoride,
{ basic both dry and in Chlorine, Ammonia:
solution, Anhydrous R R R
There are however a few Wet R R R
‘ salis conuaining nitrogen Dilute (Air) R R R
or halogen groups which Hydrogen Sulphide R R R
in some cases are Jimited Hydrogen Peroxide 30% R R L
for immersion conditions; Hydrogen Perozide 3% R R R
l for example: Sea Water R R R
Cyanide Salts R R R Tap Water, Mineral Water R R R
Hypochlorite Salts of: Demineralized Water R R R
Calcivm (Solid) Sodium 16% R R L Boiler Condensate R R R
Caicium 5% Sodium 5% R R R Detergents R R R
Calcium Hydroxide—5at. R R R ‘Tanning Solutions R R R

Notes: .
1. For exceptionai applications or service conditions, advise the Syracuse office making reference to temperature,
corrosive solutions and concentrations thereof to which the protected area will be exposed. This will enable us to
| make specific recommendations for the individual problem.

e

3. Specifications subject to change without notica.

o

_ V75.06 SCHEDULE X PAGE20F2 "25.10.13 -
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C Y CENTRIFUGAL

PRODUCT DATA | LECLAMSON | 55

Lo s 1, 457« Bycsn Yo 1521 - 31588500 a1t | DYTETICIOVGEONSTC 1880 | pckmtisomks
PAINT SPECIFICATION

DESCRIPTION

CUSTOMER TO SELECT COLOR.

ST-7144 LAMSON €R&Y FAST DRY ENAMEL
(Lamson Reference Number MS-100163)

This material is a modified Alkyd with very fas! drying properties and an unusually good combination of

resistance to many chemicals. Pigmentation is with co
fastness and resistance to leaching etc.. s free of lea

PHYSICAL PROPERTIES

Solids Concentration by weight
Solids Concentration by volume
Reduced viscosity #2 Zahn cup
Weight per galion

Reduction

Clean up solvent

DRY FILM PROPERTIES

Dry to handle
Gloss Reading 60 Mater
72 hour air dry)
andre! Bdng 3/8"
Adhesion Cross Hatch
impact 30"/Ibs Fromt
Impact 30"bs Rev.
5% NaOH 1 hour
Household Ammonia
Perspiration {24 hours)
Lipstick 1 hour

Nail Polish
Ink (washed with water)
Ajax Ligquid Detergent

MOISTURE RESISTANCE

CONCLUSION

124 Hours - 100% humidity, 100 F

100 Hours - 5% Salt Fog, ASTM B-117-64

and other toxic ingredients.

48.5+/- 1%
36.0%

27-32 seconds
8.31+/- 0.1 1.
4:1 Xylene
ToluolXylol

10-15 minutes

35-40

Pass

100%

Pass

Pass
Hecovears
Recovers
Pass
Removal OK
Increase in gloss
No litling
Pass

Pass

Recovers DK
Pass

mdpletely inert colors ensuring excellent color

ST-7144 presents an excellent package of rapid drying properties combined with resistance 1o common
chernicals, both acid and alkaline. It is tough, durable and will provide good protection to ferrous metais
for long periods of time.

092-10

251016 REV. |




m— G ENERAL DIMENSIONS FOR STYLE 5003

—

“C" DIAM. ~ "D~ HOLES EQUALLY SPACED

ON "B DiIAM. BOLT CIRCLE

P

[
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1/

VA A A A A A A A

“g®
DIAM,

VALVE
SiZE

"A" uBn ucu "D"

"E"

VALVE

SIZE | A"

lan

'lc"

1

3 4-1/4 5/8

3.

1/8

12

1-1/4

4-1/2 ¢ 4-5/8 5/8

3.

1/2

14

1172

4-1/2 5 5/8 3

-1/8

16

2

4-1/2 6 3/4 4

3/4

18

2-1/2

5 7 3/4 5-

1/2

20

5 7-1/2 3/4

6

24

5-1/2 9 3/4 7

1/2

30

6 10 7/8

8.

1/2

36

7 1 7/8

9.

12

42

feaileeliaalla ] IR NEF.SE.NE-N NN

9 131/2 | /8

11-3/4

48

10

11 16 ¥

ey
N

14-1/4

ALL DIMENSIONS iIN INCHES

STANDARD MODELS & MATERIALS -

STYLE

BODY

INTERNALS PSI CW.P.

5003
5003-304
5003-316

STEEL

304 STAINLESS STEEL
316 STAINLESS STEEL

150
150
160

CADMIUM PLATED STEEL
304 STAINLESS STEEL
316 STAINLESS STEEL

STANDARD ELASTOMER: BUNA-N

OPTIONAL MATERIAL SELECTION

INTERNAL MATERIALS

SEALING MEMBER MATERIALS

* 42 & b & w8 8

Alumsnum

Bronze

304 Stainiess Steel

316 Staintess Steel

Cadmium Plated Steel

Efectroless Nicke! Plated Steel or Aluminum
Monel*

Titanium*

Hastelloy®

*Non stock item — Available upon reguest.

MATERIAL
«Buna:

*TEMPERATURE RANGE

—fi 19 226 E

Neoprene

Butyl

Hypslon

EPDM

Viton

Teflon

Silicone

FDA Approved
White Neoprene

4+ & & & & 8 8 b

—~#40 to 226° F
65 to 300° F
-2 10 300° F
—4&0 10 300° F
~20 10 400° F
- 20 to 450° F
« 100 to 600° F
— 10 25°F

SPRING MATERIALS

« 304 Stainless Stee!
+ 316 Stainless Stee!

Monel and Inconet springs availabie upon reqoest.

*This temperature range is tor genersl guiclence, The
figures may vary with application.

CONSULT FACTORY FOR MATERIALS, S$I1ZES AND
PRESSURE RATINGS NOT SHOWN,




PRESSURE DROP CHARTS
FOR WATER AND AR SERVICE
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P 240/3/60HZ 11

10

12
13

21

22

23
24

25

26

27

28

29

30

- %% CURRENT ALARM CURRENT ALARM TEMP. ALARM  TEMP. Aug:m
- 1 BLOWER 1 BLOWER 2 BLOWER | BLOWER
MCPI®® l——l o ? oY 16R-3 3CR-3 2CR-3 4CR-3 1R=5 1R-6 2R~5 2R~6
T R ’ | l 11 11
| 1R-2 - )
! ] ) , 5 H @ E OO0 6] 8 [(BE G0 R B3 &Y EIRY Bk
- i
LT 2 {§ o, 1P
i !
g 15-2
25-3
Bw/i\é 3 (x-j). { Aess|ge 16 (E] £
- [al-s Ty {h )
. L : 2
O® ®® AHE /CF IR, m—ls 'z .8
4_| PHASE 3 HIGH TEMP. HIGH TEMP.  HIGH MOTOR TEMP.  HiGH MOTOR TEMP.
51 MONITOR SHUTCOWN SHUTOOWN SHUTOOWN SHUTDOWN
8 1 BLOWER 3 BLOWER 2 BLOWER 1 BLOWER 2
% 5 a FROM FROM
8 FLARE CONT. PANEL  FLARE CONT. PANEL
® 2R-1 8 a2
[—4 f ? o
MCP2 TEST g ~
L /1-7:@18 I Beon go 32 35}‘;
i R-2
i [R—
l‘“"l 503
L2 39 'l 34 @
—=5 1 T
I
I
35-2
@ 45-3
LS /"1‘\& 20 o ‘ ] aga lao 3""""{
b Ly, —i X
©0) [3 i ®® ANE /PN T s 29
21| PHASE
27| MOMITOR
23 R
3y R
6 s 23 b
@ Hi| H3 n2 M4 @ HM H4
FUS LJ_A__AX_LJ - FUS WAL ey - -
J_ 37 ¥ FEG: © i 3 J b " R
o 3 @® RUN BLOWER 1 T pm:,‘mn 1 4TDR-2 g3 35-3 @® RUM BLOWER 2
- - 15~ - -2 - 2
38 '”JI)R} : 39 170R-2 40 4 41 R  1.3.6.24.47 32 LI : 62 o2 L B (2R) 8.10.13.40,47
1”-3 42 START BLOWER 1 7R3 55 >:> START BLOWER 2
i ® A 53 B o .Qsj 9.12.32.34
- ATOR~3
s 1TOR=3 454 44 /Z“S\@ RUN BLOVER 1 " 56 38 57 @@ Run BLOWER 2
4 il \25) 2.4.5.19 A 2/ 9.11,12,35
- 45--4
2? I’* r"g?grij 35 H [TEtm |
..o @@ 1 BLOWER 1 N~ BLOWER 1
© RUNNING * BLOWER 2 © RUNNING
BLOWER 1 6 wanFayto @
uan?Fauto 5 | . | WARNING 1 “HARD" POSITION BYPASSES ALL SAFETYS 73
| WARMNING | "HAND® POSITION BYPASSES ALL SAFETYS 52 ! et son oLz 1
69 e Y i T L
» 1CR-1 oLt GALL FOR 38 oyl BT ENS ) 4T0R CALL FOR
26R-1 ¢ " . A e 70 BRI R BLOVER 2
48 49 ) 16.16.17 ¢ | 323233
N~ /@ @ \/.\/®
& &)
Pate % PN
s &
19 - AMP CFMi~*-~>~68{M
a5 CURRENT ALARM R4, gy MEIER 75 ;D—] o CURRERT ALARM
1CR b 52,25.47 40 ] s “{_rgﬂﬁ (3cr ) 18,4147
o Bhp—®, g @%%Da owER g2 @L T J® 8
BLOWER #1 3 1 3 T
= RESET BCR-2
% RESET  s6 'OE 4l -+ LS
o -
- I MGTOR TEMP. OK 78 4CR-2 7 MOTOR TEMP OK
] Y 57 Rz 58 @ 22,26,47 42 L i 9 @ 38,42,47
JTDR’ 1 vy p GTOR -1 %
- 43 I W
20R-3 o TCR-3 oo .y
al 59 \®/ MOTOR OVERTEME 44 N T ® MOTOR OVERTEME
1 - ~
<N @ ® @
®® & AUTO RESET . 61 B, AUTO RESET 7
28 3T0R 12 TIMER ON—DELAY ’ @ - TIMER ON-DELAY PROVECT: o v..0.E.0. PELHAM BaY | LINK CONTROE SYSTEMS INC
N (SET TO 2 SEC) (SET 70 2 SEC) ST RO iR et 11779
2 BOBD 33 AER~X-DUST (S16) 471~3050 (516} 471-2390 (FAX
T e m 46 T } WARNING OFTSHAN: oy 7 |E”CR:RJC IC”KD: 500G, ghes 9502—16 °
o g AN RV PROPRIETARY AND CONFIDENTIAL: THIS DOCUMENT AND
THE INFORMATION CONTAINED HEREIN |4 THE PROPERTY OF {EQUIP: DUPLEX BLOWER PANEL DWG., NO: 1 AEv:
@ @ LINK CONTROL SYSTEMS, INC. AND MAY NOT BE USED FOR 39433~ 1
ANY PURPOSE HOR DISCLOSED TO ANY PARTY WITHOUT THE TIE: DATE- 02/03/9¢
= PRIORS WRITTEN CONSENT OF LINK CONTROL SYSTEMS, INC. | b\ Forarca SCHEMATIC /LAYOUT 02/01/95

CUSTOMER CONNECTIONS
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lemmm

SJH
® &

Lo L]

HAND  OFF

AUTO

(ne]

HAND OFF  AUTO

HESEE

N LABEL DISCRIPTION
1 DISCONNECT BLOWER |
F DISCONNECT BLOWER 2
3 BLOWER 1 RUNNING
4 BLCWER 1
HAND OFF AUTO
5 BLOWER 1
CURRENT ALARM
9 @ © © : G hoToR T
HMCP1 @@ HMCP2 7 RESET ALARMS
B BLOWER 2 RUNNING
3 BLOWER 2
@ FlFzes|ralrslrs @ T o e
[F1} FFT] 10 BLOWER 2
CURRENT ALARM
1 BLOWER 2
@) @@ 29 HIGH MOTOR CURRENT
STORIUGBTOR] PMT || PM2 1CR 2CR TTOR 41DR 12 RESET ALARMS
TTEM DESCRIPTION PART NO MANUFACTURER | QUAN
1 WOTOR CIRCUIT PROTECTOR HMCP150T4C WESTINGHOUSE 2
3 MECHANISM 3730958G22 - 2
210R{[sTOR sor) | aor HANDLE 504C323604 - 2
SHAFT 4TAM4AGST . 2
3 FUSE BLOCK 3743 8USS 6
END SEC 3742 . Z
4 FUSE FNM4 . 6
i 5 PHASE MONITOR A2588240 TIME MARK 2
@ en ) Q] cT2 P 5 SOCKET 8PIN OCT. SR2P 06 10EC P
25 45 7 CURRENT TRANSFORMER SSFT- 500 ELECTRIC MEIERING| 2
8
g
19 AJTOTRANSF ORMER 52511-071~51 SQUARE D 2
. OVERLOAD HEATER CCi67 - 6
13039 12 FUSE FNMS BUSS 2
13 TRANSFORMER B3S0OMBT713XK WICRON 2
14 TME DELAY RELAY TOU3I000A SSAC 2
® 16 T MAGNE 1IC STARTER (2R—1R) 85362v025 SQUARE D 2
= 35 16 | MAGNETIC STARTER (15--35) | 8502S£01v07 - 2
. 2R 17 | MAGNETIC STARTER (25-4%) | 85028E02v025 - 2
18 ELAD. TIME METER 53510063 . 2
19 PILOT LIGHT U120 COMTROL CONCERTY 4
20 LENS CAP (RN} PLLGNT - 2
71 SWITCH SS03 - 2
22 OPERATOR SHA-BK - 3
23 CONTACT CaNo - 4
24 TIHE DELAY RELAY 9050A01 2EVGT SQUARE D 2
25 CURRENT/CFM WMETER CROMAX-— 259 AIR~X~DUST 2
26 LENS CAP ALLRDT CONTROL CONCEPTS| 2
27 RELAY Ri44BUL120 IDEC 5
28 RELAY SOCKET SHaB~ 05 . 4
29 PUSH-BUTTON PB4 CONTROL CONCEPTS| 2
30 OPERATCR FC4-BK . Z
1% 12 3 CONTACTY CBNC - Z2
32 TIUE DELAY RELAY TOM120VACL SSAC p)
33 RELAY SOCKET SR2P 06 IDEC 2
34 TEMP. CONTROL M7D MEARS :
35 HEATER 150W O1-715 CROMALOX ¥
36 BUPLEX. RECEPT 8598—HOI CEVITON 3
37 HANDY BOX §420 RACO 1
38 COVER BG4 . 1
39 AUX. CONTACT 99995X8 SAUARE D 3
40 EQUIPMENT 80X 1418N4ATIC HAMMOND ]
; 41 WINDOQW KIT 1485W1 711 " H

EQUIPMENT BOX NEMA 4X

607 X 36" X 107

PROJECT:

N.Y.C.D.E.P. PELHAM BAY

CUSTOMER:

LINK CONTROL SYSTEMS iINC.
16 COLT COURT
RONKONKOHA, KY 11779

AER-X-DUST (5%6) 47t-3950 _(516) 471-2390 {FAX} |
WARNING T lENGR:RJC Icm:u: SN, 950216
T oI e Mo or T e e P TP
LINK CONTROL SYSTEMS, INC. AND WAY NOT BE USED FOR 3-945%-2 1
ARIORS 1IN CONGENT o LIk CONTROL SYSTENS, e |TTLE: BATE: 02,/03/95

02/t /95
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Single Door Enclosures

1418 N4 Series

Panel Iinciluded

- e 2% il

Rk
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48
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Apzlizsoicn

= Designed for use as instrument
enclosures, elsctric, hydraulic or
pneumatic control housings,
electrical junction boxes of terminal
wiring enclosures. Provides
protection where equipment may
be hosed down Of otherwise be
very wet, or in outdoor appiications
for fuil weather protection

Strzrowmsl3
* JIC EGP-1967

* [EC 529, P66
usa °-

« NEMA / EEMAC Type 12, Type 13,
Type 4 and Type 4X

« UL 508 Type 12, Type 4, and
TYype 4X

+ CSA Type 4 and Type 4%

Canads T

« NEMA / EEMAC Type 12, Type 13
and Type 4

+ CSA Type 4

e

= anzuruction

.

&

B st W

Formed 16 gauge steel bodies with
14 gauge steel doors up 10 sizes
4" x 24", Larger sizes are all
formed 14 gauge steel

Smooth. continuously welded
seams, without knockouts, cutouts
or hoies

Door and body stitfeners are
rovided in the larger enciosures for
extra rigidity

Welded brackets provide for
enciosure mounting

Formed lip on door and enciosure
exclude fiowing liquids and
contaminants

Stainless steel continuous hinge on
door may be removed by pulling
the stainless steel hinge pin

Door is secured with easily
pperated stainiess steel clamps

Provision for padiocking

Qil resistant gaskets are
permanently secured and
mechanically retained

« A removable 12 gauge inner panel
is included

e Coliar studs are provided for
mouriting inner panels

« A bonding stud is provided on the
door and & grounding stud is o
provided in the enclosure

« A literature pocket is provided for
the inside of the door

-'.‘L-Ll" H

Finish
« Cover and enclosure are

phosphatized, primed and finished
in ANSI / ASA 61 grey

« Removable inner panel is finished
in white enamel

Accessories

= Air conditioners

« Door stop kit

= Enclosure stabilizers

s Locking handles

* Mounting fest kit

« Quick clamp assemblies
» Spare door clamping hardware
+ Spare inner panels

« Terminal kit assembly

a Window kit

e ~l e+ by e r."lﬂu-o‘-.)'—'a-’-liﬂiﬂ'.‘.‘M;"c‘ A

© Hammond Manufacturing Company e



b [

Single Door Enclosures

1418 N4 Series

Panel Included

| o g S e S, o W T ) P S G = A e ]

MIDOLE STUDS 1
1

85 x 55

'
+
t
1
1
'

T CENTER STIEFENER

' OMIT WHERE A IS
| LESS THAN 41
1

- — - S |
1) ' ) J 3378
Te— o878 & & b
- - B8ODY STIFFENERS. OMIT :
! WHERE B 15 287 OR LESS |
|gmITIIIIIIIIIILNC TorIsorzIIIoINIINE 2 £R .
Ll T
tbse==sszzooosszszogzoossIIIIIIINOLNY ACRBIS % OALE
i T i EXCEFT IF A
; Ji 1 VERMCAL : 427 x30° OR )
oM 2 ;' STIFFENER : .

L T

PADLOCKING HASP
AND STAPLE

v
S5 1008

BODY STIFFENERS, OMIT
WHERE B t5 28° OR LESS

-

Hammong Manufactunng Company Ltd.

' will OMIT 2 MIDDLE STUDS
iF B IS LESS THAN 317
8 = “CENTEROFDOOR ™ o [ O578
203
when A = M=
NOTE: a0 -
NUMEER OF DOOR CLAMPS VARIES TO
H ENCLOSURE SIZE. 36 9
42 9875
4B 11375
e R S H 80 14375
~0.188 MOUNTING FEET
Paneti Bize Mg, Cemers  Ship Wi - -
A B € . D E ¥ G e Do, Panel Sz Mig. Centsrs  Bhip WL
Part No. A B € D E F G e
1618 NAWST ®* ® L] k<] ] | LI ] x
1018 N2 G W 1% 6 7B B w2 £ 118 N4 MD s 2 8 n » N m
;1418 N4 CREE % 2 [] B " 172 & L N4 08_' 2 X [ ] » 24 A 132
118 N4 C5t 2w B 8 T w NS & I WP 2 » 8 n » M 4225 m
118 N2 DET 20 [ 7 " s a0 1 N4 83° @ » ] 4 2 W 4e 7
1298 N2 ARBY a2 & no9 RS 28/25 & 1418 N4 TH 0 » 8 57 X 0 &2 245
1418 M4 HE 2 e = om W 2% 42 W N4 C107 2 w % ¥ B W NHX e
418 N4 ES 26 20 N8 n “ 252 s 1418 N4 END 2 2 % n v “ 2% (-
1418 N S8 24 24 n o on ' 2835 &5 R N4 KD o M4 W N N " NS "
1418 N4 FE w 20 6 p—— w  32s I 1418 N4 W30 ® X W n = NS 125
1415 NE Kb X 24 ¢ 4l " N 1413 N4 R10° @ x ¥ 4 Z M M2 s
1416 NE LE % 24 8 n v 2 o 1418 44 S10° “a M W a8 R N 4925 "
1815 Né BT 1"® 12 & 4 '3 1725 2% J—wo _E.‘_ﬁ.......m— 57 s n 62 .4
1418 N4 CBY 20 . [] 17 W n 2 [ W18 N4 E12 # 0 2 n v - BN n
Hits N4 DBt 20 20 ] L7 14 “ n2s &1 1418 N4 K12 N M 0w ¥ o ®n N ]
A41E HE ERB 20 24 3 1w A 728 8 L2 X 4 o N N VW X 108
1318 N2 EB 24 20 [ ] 4B " (7] 1S N4 W12 ®r 2 2 n M x2S 136
1AL NS JE 24 24 B n ® n 1618 N4 P12 @2 ¥ 1 » % 0 A% 202
1218 82 KRS 2% % 8 o o 2 28 it 1018 N4 812 @ B ©2 @ W0 485 225
+416 NS FB » 0 B 44 17 EY "% " 1418 N4 K1$ » H13 " o Fa] W nx w00
1418 N4 KE 0 24 & o w nx 418 Na M1 %2 20 B n 24 2 e
S418 N4 KKE 3 » B non 3 M 1 Wit N4 I @ »n n @ = % 4825 0
120 NE L2 o 24 8 3 N u ¥ 101 1 Ke TIEY 0 N W 7 » N &S 2
Fiat panel All dimensions in inches * Do not maet JIC requiremants
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Door Stop Kit

+ Dasigned for use on Hammond
1418, 1422, UD and UHD Series 1481 DSK

- Part No,

enclosures where the door width is
16 inches or more and is position-
ed to open horizontally

» Easily installed in the top or bottom
of the enclosure

* Adjusts by means of a thumb
screw at any desired angle

* Finished in white baked enamel

Steel and Stainless
Steel Window Kits

* Designed for use on NEMA 12 and
4 enclosures in indoor applications

* Window is .25 inch thick, clear e

acrylic
. el e 12wy

¢ Frame is heavy gauge steel, or 304 |
stainless steel with integrai weid iy
studs, compression clips and all
tequired mounting hardwars A T

+ Qil resistant neoprene gasket 2
ensures a watertight seal

 Finished in grey recoatabie enamel ; ;12 I ] 328 b
or natural brushed stainiess stee! T B : SECTION U-U

Window Dim. No.of  Recommended NS,

Part No. Dascription A x B Clips Cut-out Size . .. Wt Lbe. .
1481 Wa503 Stee! 5x 3 6  BTSx 475 14
1481 WOS05 Stesl 9 x 55 10 4075 x 7.25 a8
1481 W1303 Stesi ax 3 10 475 x 475 27
1481 W1308 Stes! Ax 8 1" 45 x 975 43

Y, 1481 WI705 Stes! 17 x 55 13 1875 x 725 48
1481 W1TH Stee! 7% 1 2 BYS x 1275 64
1481 W2315 Stee! 23 x 15 24 475 x 1875 92
1481 w2919 Stae! 29 x 19 30 3075 x 2078 133
1481 W3s23 Steei 35 x 23 36 3675 x 24.75 239
1481 WS50503  Stainiess Steel 5x 3 6 875 x 475 15
1481 WSS0905  Stainiess Stee! 9 x 55 10 1075 x 7.25 30
1481 WS51308  Stusintess Steel Bx B 14 475 x QTS 51
1481 WSS1711 Staintess Stee! 17xn 20 1875 x 12.75 ‘f
1481 WSS2115  Stainiess Stes! 23 % 15 24 2475 x 1875 13 .
1481 WSS2919  Stainiess Steel 29 x 19 30 3075 x 2075 194
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Series C Type HMCP

Motor Circuit Protector

3 to 800 Amperes
600 Volts Ac Max.
3 Poles Oniy

Underwriters’ Laboratories, inc,

Usting

Series C Type HMCP Motor Circuit Protec-
tors (MCPs) are recognized cormnponsnts in
UL Listed control assemblies which include
contactors snd overioad relays,

interrupting Ratings

Testing in combination with a specific con-
tactor and overioad relay is reguired to
establish the maximum interrupting capac-
ity of the combined devices. '

Appiication

The HMCP motor circuit protector is
designed for application to individual motor
circuits in combination with a magnetic
motor starter. MCP's operate on the mag-
netic principle with 2 current sensing coil in
each of the 3 poies to provide short circuit
protection. The magnetic trip setting is
adjustable from the front of the device.

The MCP is shipped with the adjusting but-
tonis) on the low setting. MCP's are sized to
correspond with NEMA starter sizes.

The MCP design permits the fastest tripping
time possible on low leval faults white offer-
ing circuit breaker convenience, quick make-
quick break action, dead front safety and
protection against single phasing. The size
0-4 Type HMCPs incotporate a unique tran-
sient inrush trip suppressor mechanism
which allows the MCP 1o sustain the high
transient inrush levels commoniy associated
with energy efficient motors.

Ratings and Trip Settings

£ &

Molded Case Breakers

. Rl b
.

Trip Setting

Determine motor full load current from the
motor namepiate data. Refer to the tabie in
instruction Sheet and determine appropriate
trip setting. Depress the adjusting buttoni(s)
and turn to seiected satting.

For maximum protection, the adjusting but-
tonis} should be turned to successively
lower positions until the MCP trips on
motor starting. After this position is deter-
mined, turn adjusting button(s) to the next
higher setting for normai operations. f MCP
does not trip st minimum setting leave
pointer at this setting.

Current Limiter Attachmaent (Size 0-4)
Because of the increased interrupting ret-
ings of combination starters using the
Series C Type HMCP motor circuit protector,
the need for add-on current limiters has
been significantly reduced. However, cur-
rent {imiters are avaiiabie for uge with the

" Type HMCP to provide even higher inter-

rupting capacities, The combination of the
Type HMCP plus limiter is covered as a UL
recognized component for spplication in
electrical systems with availablie fault cur-
rent up to 200,000 amperes at 600 VAC. The
current limiters bolt 1o the load end of the
MCP and are provided with terminais suita-
ble for copper or aluminum conductors.

Accessories and Modiications
Accessories and modifications for the MCP
include shunt trip, auxiliary switch, alarm
switch, undervoltage refease, handie focks,
line terminal shieid, electrical operator and
handle mechanisms.

250

8

;Afi)tor g g'lCP gaCP guner MCP Trip Settings
ull Low ont, talo ize
Currant Rating Nurnbgr A 8 ¢ b E F G H '
Amperas
B8 25 3 HMCPROIAD 0 9 12 15 18 21 24 7 30

15 - 67 7 HMCPOO7CO 0 2 28 35 42 49 56 83 70 :

34 - 126 15 HMCPO1SED 0 45 60 ™ 90 105 120 13% 150 et

6.9 - 25.2 30 HMCPO30HY 1 80 120 150 180 210 240 70 360 !
N5 - 421 50 HMCPO50K2 2 150 200 250 300 356 400 450 500 eene !
16.1 - B9.% 70 HMCPO7OM2 2 210 280 350 420 490 $60 630 700 =
230 - 848 100 HMCP100R3 3 300 400 500 600 700 800 800 1000

- T4 4 450 600 750 800 1050 1200 1350 1500 e

27.0 - §7.2 250 HMCP250A5 4.5 350 400 440 480 £25 570 610 660 T
387 -715 250 HMCP250CS 5 450 505 565 820 580 735 ™0 B45 9°°]
385 . 816 250 HMCP250D5 5 500 565 625 £90 750 810 875 935 100'55
48.1 -102.0 250 HMCP250F% 5 625 700 780 860 840 1020 1080 1170 Alz__-'
57.7 <1224 250 HMCP250G5 5 750 840 935 1030 1125 1220 1315 1410 1500
38.5 - 81.6 400 HMCPARODS 5 500 565 €25 30 %0 810 875 935 *0%'
48,1 -102.0 400 HMCPAOOFS 5 625 700 780 850 840 1020 1080 1170 ,13_-1
57.7 -122.4 400 HMCP4D0GS 5 750 840 835 1030 1128 1220 1315 1410 1523
£7.4 -142.8 400 HMCP400JS 5 B7% 880 1080 1200 1310 1420 1530 1640 ;gm’
77.0 -183.3 400 HMCPADOKS 1] 1000 1125 1250 1375 1500 1625 1750 1875 | &P
86.6 -183.6 400 HMCPADOCS 5 1125 1265 1410 1545 1680 1830 1970 2110 ' 7259:
96.2 -204.0 400 HMCPA0OWS 5 1250 1405 1580 1720 1875 2030 2185 2340 250
1154 .244.9 400 HMCP4OONS 5 1500 1680 1878 2060 2250 2440 2625 2810 3000 ;
134.7 .285.7 400 HMCPAOGRS 5 1780 1870 2190 2410 2625 2845 3065 3285 ig
153.9 .326.9 400 HMCPAD0XS £6 2000 2250 2500 2750 3000 3250 asp0 3750 !
134.5 -607.7 800 HMCPEOOLEW [ 1800 2400 3000 3600 4200 4800 5400 6000 et

-

e e e B ol T
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Typical Specifications

glectrical circuits shall be protected by a 3-

{s Series C motor circuit protector (Type
HMCP) as manufactured by Westinghouse
giectric Corporation, or spproved equal.
MCPs shall be component-recognized under
UL 488 and comply with the applicable
requiremeants of IEC 157-1.

The MCP shail be operated by a toggie type
tandle and shall have a guick-make, guick-
nreak overcenter switching mechanism that
is mechanically trip free from the handie so
that the contacts cannot be held closed
against short circuits and abnormal currents
which cause the MCP to trip. Tripping shall
be clearly indicated by the handle automati-
cally assuming a position midway between
the manual ON and OFF positions. All latch
surfaces shall be ground and polished. All
poles shali be so constructed that they
open, close, and trip simultaneously.

‘The MCP status shall be clearly indicated by
the handle position and by color-coded
fiags: Red for ON, Green for OFF and White
for TRIP. The on and off positions shall be
identified by using the English words On
and Off and the international symbols | and
0 respectively,

MCPs must be completely enclosed in a
high-strength glass polyester molded case.
Ampere ratings shall be clearly visible. Con-
tacts shall be of nonwelding sitver alloy. Arc
extinction must be accomplished by means
of DE-ION® arc chutes, consisting of metal
grids mounted in an insulating support.

A manual push-to-trip button shall be pro-
vided for manuail exercising of the trip
mechanism.

Each pole of these MCPs shall provide
instantaneous short circuit protection by
means of an adjustable magnetic-only
slement,

The MCP {through 150A) mechanism shall
be the transient inrush suppressor type
sppropriate for the protection of energy effi-
cient motars.

MCPs ithrough 150A} shall be suitable for
use with current limiters, with 2 built-in trip
Indicator, that are fully coordinated with the
MCP so that the MCP will open all three
phases if the limiter operates. Current limi-
ters shati he so constructed that they can
only be replaced by an identical or simiiar
limiter having the same interrupting
Capacity.

S

Lo

Molded Case Breakers

MCPs shait be applied in circuits with avail-
abie fault currents not exceeding those
listed by the control manufacturer for the
MCP in combination with a contactor and
averioad relay, :

Internally mounted accessories shall be of
the plug-in type with pigtail leads or termi-
nal blécks as shown on the drawing.

Series C Type HMCP

Maotor Circuit Protector

Provisions shall be availabie for cross-rout:
ing of accessory leads through an integral

trough where handle methanisms obstruct
normal exit.

Provisions shatl be available for field instal-
lation of key interiock and padlocking
davices.

MCP ratings, modifications atc. shall be as
indicated on the drawings.

Outiine Dimensions, inches

Not to be used for construction purposes unless approved.

£3

- — ]

S -

| TP * TR

A\

4N

Size 0-4, 150 Amps Max. with
Cutrent Limiter

3.813
T (96.85)

10% (257.17)

12.000 1304.80}

Size 5, 400 Amps, Max.

L e
4oty }‘-';\._' e

T A

PR
b S TL W

BT i S e




<SOLID STATE TIMER

* LTDU Series
£ (Delay OnMake)

Ky P
Clreultry "o,
delays from 0

L TSR R

;%01 Digitat integrated
2 (i Switch selectable
% in specitic incraments i

b ot SRt b
LB TR T e e S 1 Lo 4% ¥

S [17.20.5% repeat accuracy
N Y A 1 .4 '3_-'." _.-.?,,\-

L e -
o e D

aﬁ%ﬁ?um“ P e

i, - My : .

2 ; > kRt DIN Track Adaptoravallable; sea Accessoried, Section |-
LR NG T P AT ‘.‘oa-.-&f;aﬁ!h‘:ﬂpf!.’ﬁﬁr;_t-wrwpt:’xa

DESCRIPTION

Digi-Set timers are a combination of state-of-the-art technotogy and time proven factors. The result is a control
unequailed In performance, features, and reliability. '

kwumdumwmmmmuammﬂmmawnﬂmlm I.DbMMndmdm byuudmnmumqmtdu. No trizi-by-8m
mnqermmmWﬁahnhmumwmwmmwwwamamadml ulmmmwmnmmms«mwmmmmmmmmm.

mnmpemun.rtgbnqw-shmm“wtihtomﬂer. Drovidas ¢slays from 0.1 ssconds © 2.8 hourt-
1. Time Delay 4. Protection
1.1 Type: T/ MOS Digital Circuitry 4.1 Transient protected
1.2 Range: 4.2 Dielectric: 1500 volts RMS minimum
a.0.1t0102.3 seconds in 0.1 second increments 4.3 Insulation Resistance: 100 megohms minimum

b. 1101023 seconds in? second increments
c. 10 to 10230 seconds in 10 second increments 5. Maechanical

1.3 Repeat Accuracy: £0.5% 51 Mounting: Surtace with #8 of #10 screw
1.4 Tolerance {Factory Callbration): $10% 5.2 Package: Plastic housing with totally

1.5 Recycle Time: 150 miiliseconds encapsulated circuitry ,

1.6 Time Delay vs. Temperature & Voltage: £ 5% 5.3 Termination: 1/4 inch male quick connect

terminais

2, Input

2.1 Operating Voitage: 19 to 144 voits AC or pCand 6. Environmental

80 to 288 voits ACor DG 6.1 Operating Temperature: -40°Cto +80°C
2.2 Line Frequency: 50/60 Heriz 6.2 Storage Temperature: ~40°C to +85°C

6.3 Humidity: 85% retative
3. Output
3.1 Type: Soiid State
3.2 Form: Single pole single throw normally open
2.3 Maximum Load Current: 1 ampere gteady
state at 60°C. 10 amperes inrush
4.4 Minimum Holding Current: 40 milliamperes
1.5 Voitage Drop: 2.5 volts typical at 1 ampere

(315)638-*"

e SSAC K PO Box 1000 Baldwinsville, NY 13027

e i



. SOPERATION -

=3 e -- Delay on Make: Upon application of power the -
& = e o . Sk time delay is initiated. On completion of the delay
4 SRRy T L T - ; period the ioad becomes energized. <t

To raset remove power

u E L LOAD ENERGIZED
-VOLTAGE e e

NOTE The Ioad may operate m

b
ain ¥
-

AP N
K Y .
e AT T we

o

n 2.00 g !*—LB? —P
7Y : 2#Digi-Set Binary Switch Dperation'. :
- :
= —
: —————
= )
= -
2.00 = ——
| L]
= : : - I
= P et - iea -
ﬂ w P 6.3 Secends 1T 300 Seceads 544D Sacoads
h 4
250 MALE QUICK CONNECT
250 DIA. TERMINALS

ORDERING INFORMATION

"&*mmimg Voltage Bange

HEHAG or DC S T
TDUL3000A 0.110102.3 1910144
T~ N TDUL3001A 0.1 t0 102.3 80 to 288
: TDU3000A 1101023 1910144
TDU3001A 1101023 80 to 288
TDUH3000A 1010 10230 1910144
TDUH3001A 10 to 10230 B0 to 288

For Application Assistance Call (315)638-1300

—ttm—
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ETI’'S AND TIMERS =CRAMER o ,_

402 AND &£72 SERIES RESET TIMERS

SOLID STATE PLUGHN TIMERS

e e e

390 SERIES OM DELAY MERS, REPEATABILITY +2%
Stock No. Type Thne Range
8573118

TNTERVAL TIMERS N\

B5F3130 20015 0.05-5 Seconds

BAF3131 20018 0,3-10 Setonds 7.8 .
SEF3tI2 20047 0.3-30 Seconds 7.8 1
S5F1134 20018 0.3-300 Seconds 08.81 5

Integral start button tuere loed and SHrh Smer, Sier-ORIMkam Dxide
snap-acton josd SPOT conkyens rated 154 @ 115VAC, SOMZ 10A @ 250V,
norrinductve, S0HL m:ozﬂmmmm
mnge 20.5%, 3-hols Mourt AATT(42.84) . UL recognized, CBA

round bezel. R 80} sousre L

= 2.50°(83.501 sousre bezsl “G° 2.50° (8350} utllity wg;;um

wy(r 2.50° (83.50) biny tYPe Krusré berel. UL recograed. aprified.
3% SERIES SIX-DIGIT ETTS

Stock NO. Type Case Style Total Count 1.4
s5r4297 10053 £ 94 5005 Mnutes [ 23
S5FA3D9 100585 E $0 996.0 Hours [ X
45F3141 100081 S 1 99.990.9 Minutes 441
10063 2 25,9999 MOUTR ey
B5F1146 10068 G $9 999.9 Minulen 2.7
§5F3148 10071 ] §9.950.9 Hours 274
J5F3803 10184 K 99,999.0 Minutes 8374
A5F3805 10188 ¥ $5.999.9 Hours 5274
$38 SERIES FIVE-DIGIT
BEFAL44 10072 X §.999.0 Seconcs 103,23
FA44T 10074 X £.999.9 Minutes 10323
BEF44S0 10075 X 2.590.% Houn 10
S5F4480 ] E 92,0000 Seconds 10323 Dnoruﬂmmbomnmwuwm 4% and
ERF448] 10078 E 9.490.8 Minutss 10323 PE%, Contruoua repsatng; repeat mﬂc; within 1%, Load swich rated
S5F44E8 1 E $.999.9 Hours 153,23 20A @ 115/220VAC rasistive, 50760 HI. 2750 canetec x 3.083% bannd
::Fu&! 1%2 : :,mg Seconds ‘:03.23 panel (85.25 x TH.58), UL -
FAdSS 1 . 90,0 Minutes 0123 et —
saFiass | 10083 Y 9.999.9 Hours 1003 Stock No. Type Time Rangs __J 14
[ 10004 s 9.999.9 Seconcs 102 AEFI8 10180 30 Seconcs 15848
SEFE4LTY 10086 5 9.999.9 Minutes 10323 31 M8 60 Seconds 158.48
LT 10087 $ £.848 8 Hours 10323 ISFNN 10182 § Mirwtes 158548
NEWARK 631




DPDT 10 Ampems Output. Contacts

17N it

ET" UL and

DESCRIPTION - . o S
Digi-Set timers are a combtnatlon of state-of-the-art technoiogy and time proven factors. The result, a control

unequalied in performance, features, and reliability, - ==+

A. C/MOS dighal circuitry that incomporates a stable B, Digital selaction of nms dslay by usa of mn {10} binary  C. Proven swectromechanical meay provides isolated
oscillator and 2 Sounting/ starage arrangement 10 provide swiiches. No triak-by-srror adjustments or meaningiess  Oouble-pole-double-throw output switching. Contacts are
Nigh repstitive accuracy and SRifity over 3 wide range of  dials. Set the desired time delay the first tme and svery 10 dmpere sitver cadmium oxide that provide mitions of

voitags and temperature. No jong first-shot sfiect or shalf  fime. Three Rnges to chooss from. mellabie operations.

kts 0 consider,

1. Time Delay 3.3 Rating: 10 amperes resistive at 240VAC
1.1 Type: Digital C/MOS circuitry _ - 3.4 Life: Mechanical - 10,000,000 operations
1.2 Range: Three ranges (see Ordering information). . . Full load - 1,000,000 operations

Selection of the desired time delay is made by 4. Protection
means of ten (10} binary switches located at the
top end of the unit. To obtain the dasired time
deiay, the time periods for each switch in the ON
position are added together.

1.3 Repeat Accuracy: t0.1% ort 8.3 miiliseconds,

4.1 Transient: £ 1500 volts for 150 microseconds

4.2 Polarity: DC units are reverse polarity protected

4.3 Dielectric Breakdown: 1500 volts RMS minimu:n
at 60 Hertz batween input and output terminais

whichever is greater (no first shot effect) 5. Mechanical
1.4 Setting Accuracy: t 2% or: 50 milliseconds, 5.1 Mounting: Plug-in

whichever is graater 5.2 Termination: Standard octai plug (8 Pin)
1.5 Reset Time: 50 milliseconds maximum 6. Environmental
1.6 Recycle Time: 500 milliseconds—TDMH, 300 €.1 Operating Temperature: -20° to + 65°C

milliseconds~—TDM, and TOML max during
timing. 16 miiliseconds after timing.

1.7 Time Delay vs. Temperature and Voitage: 1 2% 7
1.8 Indicator: LED indicates during timing '

6.2 Storage Temperature: -30°C to + 85°C
Panel Mounting Accessory

2. Input

2.1 Operating Voltage: 12, 24, 120 and 230 volts

2.2 Toierancs: t20% of nominal

2.3 Frequency: 80 or 60 Hertz

2.4 Power Consumption; 2.25 watts maximum
3. Output

3.1 Type: Electromechanicai refay
3.2 Form: Doubie pole doubie throw

I

BZ1 PANEL MOUNT KIT available
for SSAC Plug-in Controls. Also,
Octai 8 pin and 11 pin flush mount
sockeis. See Accessories.

3
i

a7 SSAC n P.O. Box 1000 Baldwinsville, NY 13027 (315)638-130"
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i Deiay ‘on Maka' “The Series TOML, TDM and 3
'I'UT',.,,.“ TDMH :Time Delay is initiated when power ls:
g applied “to the input 1armlnais. ‘At the end of the’ E
elay period, the output contacts transfer. Reset ..
5 accomplished by removal of input power. There -
isno false output when reset during tamlng

S wm@a Tk &
MECHANICAL
WHEN SFECIFIED
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TDOML 0.1 to102.3 seconds 12vDC
\ in 0.1 second increments 24vDC/128VDC
\._ : 110VDC
e e increments "24VAC z L

' #« 120VAC
TOMH 10 to 10,230 seconds 230VAC

in 10 second increments

+ Exampie Part Number: TDOM120AL is a delay-on-make Digi-Timer, 120 volt AC operating, LED indication and
a time range of 1 to 1023 seconds.

For Application Assistance Call (315)638-1300
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Mears Controls/ M7 Series
Line Voltage Thermostats
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Get the dependabile Mears M7
electric heat control you want;
Standard, Tamper Proof and
Setback designs, plus other options.

Msaars M7 Saries thermostats combine pre-
Gision engineering with quality materiais
ang construction to provide outstanding
performance and long [He, You get efficient
srap-action switching that reduces arcing
and eliminates TV interference, There's &
bimetal sensor that accurately interprets
and responds {6 room tlemperaturs condi»
tions. The durable cest metal base rasists
changes in calibration, and an options! haat
anticipatar fumnishes close, aven tempera-
ture reguiation day in and day out.

M7 Design Options: .
Standzari M7 Series~designed ang duilt
for rellabie controt of eiectric heating,
Optional limit stops permit limited user
temperature sefection,

Tarmper Proo! M7 Series—aliminate tam-
pering by unauthorized persons in schools,
hospitals, thesters, othar buildings., Adjust
setling with & acrewdrniver atter removing
facepiata ang trim ring with an Alien wrench
(provided), Set-point Incicator is visibie
through small window in lacepiate,

Sutback M7 Series—when thermostats are
used in conjunction with setback paneis
such an the Mears Hestminder Systam,
temperature settings can be regulated from
a remote location in schools, motels,
hateis, hoapiteis, rest homes and private
regidencas.

M7 Modaeis:

M7, M74 Single Ling Break—Switch broaks
only one leg of the circult—the simpleat,
most aconamical eecitic heating control.
M7A modei taatures optional heat antici-
pation,

M70 Doubie Ling Break—Braaks both legs
of ¢ircuit in OFF setting. Controls one haat-
ing loed anly; mesets ail slectrical codes.

M7L Load Transfer—For applications
whers sarvice capacity ia timited or demang
rates prevall, Used in sonjunction witha
sacond thermaostiat to give priordly to one
zone of & two-zone heating system,

M7M Modulzton (Two Stage)—Reduces
input during lighl load periods. A single
thermostat controis two separite haating
circyits. Sacond stage aclivates when tem-
perzture drops o approximately 114° below
firststage turneon temperatute,

M75S Simultaieous Switching (Double
Cireuit)—~Provides simuitaneous control of
two hpating loads. For use where total load
siightly exceeds capacity of a single switch,
where two thermoststs are impractical, and
where the cirsuit can ba divided irmto squal
or nearly equa! ivads, Both switches are
calibrated to operate at approximately the
sams tgmperature,

EARS LINEVOLTAGETHERMOSTATS ““WIODELLISTINGS AND OPYIONS R il 2 S '

M7C Cooling or Hesting=Cne thermostal
curtroia either cooling or heating, hut it
cannot be used {or combination cooling
and heating UNLESS &n extra switch is
Instaiied for the changaover betwesn the
cooling clrcult and the heating circuit,

Qrdering Information:

Qrders should include model number ang
options deaired, For 28-amp. switch option,
acd «25 stter model number. Ror setback
eption, add -8B, For Tamper Proof option,
add <TP. Other options, such as thermom-
oter facepiate or fimitsstop option, shouig
4150 be noted on your order. Tamper Froof
and Setback features may be combined
onany M7 model.

Specifications:
Temparature range: 40°F 1o O0°F
45*F to 75 F
Type of sansor: bimetal,
Type of switch: snap action.
Base mateniai: cast metal,
Listings: UL, CSA.
Electrical ratings:
UL listed @
22 amps, 125250 VAC**
16 amps, 27T VAC™

CSA listed :
17 amps, 125, 240, 277 VAC** {

i "

bl s | op | | o | sorrmex Yoy [T mucc] (OPL) | (Ol | (OpL) | Modkr | Smus | Lomn [Cootg/| (OFL) | (Op)
Maog | mets | matz | e | mace DE I 0 | 0] 0 rcou WS e o] @ | ®
Mro| e | wro | wy o el ® | o] o tmimmsivn e @ | o
M2t | anse {uziop &5 - I .

TMesrs thermostats are svaliable with & 75° max, temperaturs range for appiications requining 8,0.C.A. code compliancs,

** Ratings shown are for non-inductive loads. 25 amp models (avsiiabie at sdditional cost) are U.L. rated &t 25 amps, 125, 250 VAC and 18
ampe, 277 VAC. Loads lest than 22 amps are not recommended on 25 amp modsia, - : :

Eaton Corporation
Conirols Divislon
Beaverton Plant

13728 S.W. Millikan Way
Beaverton, Oregon §700%
Telephone (503) 644-0131

braico e WS A
293014000
188
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A/10 Component heaters/strip Chromalox®

112" strip

121400 ™S,  3.38

121419 8 1.75
121427 § \’3\;&

OT-4312 121187 § 121185 8 B0 1t 0714315 121398
- - - - -— 1350 @ 074813 -
- 2250 14 04822 =—

A%h A1y 40 1250
4T  46% 45 -
& 48% 45 -
*See page A/E for maximum sheath temperatures.

Spacify: Quantity, cataiog no., PCN, walts, voits, Strip heats/s.
Detivary: S, stock; NS, two weeks,

150 to 1250 Watts
2 offset bolt terminals at
one end
U.L. Component Recognized
and C.S.A. Certified
Type OT A
% )
Vil =
& Ty e e -
2
. e Yu© X %7 SLOTS
b S— 0., 10-32 THREAC *
W™
¥ N
. }
o
Dimensions — Inches  Hust-resisting fron Sheath” Chroms Steel Sheath®
PCN PCN PCK PCN
Catalog Sta- Sta- Catalog Sta- St WL
b 5_ 8 1] Watts  W/int  No. 120V tus 240V tus Watts Win?  Neo. 120V tus 240V tus {bs.
\\m 5% 6 %0 19 OT.715 120314 § 129322 8 200 15 OT702 129613 8 12%21 8§ 5
g 7 BR800 OTA15 109330 & 129349 & 250 17 0T-802 129630 8 129546 § .56
8. 7 S 175 12 OT817 12935/ § 129385 8§ 400 %7 T804 129656 8 129664 8 56
wm\g;ﬁ g 750 10 11025 120375 8 128381 & 350 15 07-1003 129672 & 129680 § 75
10% g - - - - $ - - 4 W OT-1004 129609 8 120701 8 88
12 11 ~a0% 250 8 077225 120380 8 129402 8 250 @ 07202 1297108 129766 & B8
2N - - - - s - - 350 14 OT-1203 120736 § 129744 S .88
17 1 10% - - - s — — 500 17 OT-1205 126752 S 120760 S 88
%33 124 300~ 8 OT-1430 129430 & 129429 § 500 14 OT-1405 129779 8 129787 § 1.0
5% TTa 1% 325 e, 01-1532 120437 $ 128445 & 500 12 OT-1505 129795 & 129808 § 1.13
7% 16 6% 30 65 D163 129453 § 129461 § 500 10 071805 129816 & 129824 § 1.8
7% 6% 8% 35 7 837 170470 & 120488 8 750 15 OT-1807 129832 § 129840 S  1.38
7% 6% 16% 500 10 013 120406 § 120509 8 1000 19 O7-1801 129850 $ 129867 §  1.38
192 18k 18 350 6 01-1935 517§ 120525 & 500 9 OT-1906 129875 § 129883 15
9% 18% 18 500 8 oT-1950 § 129541 8 750 135  OT-1907 129891 § 129904 15
1% 18k 18— - - - - $ 1000 18 OT-1901 120872 8 120920 8 15
21 20  19% 500 8B OT-29650 129550 8 = 120568 8 750 12 OT.2167 129939 & 129947 & 183
23 LW 2% 500 7 0T-2450 129576 8 84 8 500 7 OT-0405 129955 8 129963 S 1.8
2% 2% 2% 10 10 OT-2475 120562 8 1 s 70 10 0T-2407 120971 § 129980 $ 1.8
2P 2 2% - - - -— — - 1000 14 0T-2401 125088 & 130008 § 1.81
W DM 0w — - - - - - - 1500 19 OT-2415 129226 §  1223% § 1.81
35% 242 24 500 6 OT-2550 121005 & 121013 8 01-2507 $ 121216 8 206
2% 24% 24 750 9 OT-2575 121021 8 1210308 07-2501 $ 12123 8§ 23
% 25% 25% 100 8 OT-2670 121048 8 3121056 & 000 1 OT-2601 121240 8 121259 &  2.19
26% 25% 5% 750 9 QT-2675 121064 NS 121072 8 - - - - - - 218
0k 29% 28 750 8 073076 121080 § 121088 & 750 8 1267 8 121275 § ]
e 2% 28 - - — - -— -— - 1006 N 121283 § 121291 § 2.38
0% 29% 28— - - - - = - 1250 13 01-3012 = § 12134 § 238
e 32y U 750 7 01-33?5 121101 8 121110 § 750 7 07-3307 1213128 121320 8§ 2.65
3% 4% 33k 1000 8 073610 121128 8 121136 § 1500 13 OT-3601 121338 3~ 121347 _§ 2
®n 30k 36 B0 6 OT-3880 121146 § 121152 &  100C 8 O7-3801 121395 \"'Liﬁ 5 319
W/h A 36 1000 B 073810 121160 § 121179 8 1500 12 0T-3815 121N 129 s 29
9

L2 AL gL
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SPELIFICATION GRADE

indisiiGiSicight Blade Devices

30, 50 and 60 Amp Power Receptacles and Angle Plugs @

Flush-mounted power receptacles find widespread use in the industrial environment.
Leviton's devices are designed to shrug off impacts and abuse and deliver top performance.

Matching Angle plugs are sturdy and built 1o last in industrial applications. Rugged cord
clamps hold cable securely without tearing conductor jacket.

Power receptacles feature:

» Heavy-gauge double-wipe contacts for maximum
conductivity and longevity

s Heavy-gauge steel mounting strap is specially plated
to provide outstanding corrosion resistance

= Pressure terminals with 3-point pressure contacts
accept up to #4 AWG conductors

» Devices fit standard two-gang wallbox and 4-inch
square outlet boxes .

w UL Listed, backed by ten-year warranty, Fed. Spec.

where applicable v
Angle plugs feature: ]—T 0 I | -
= Tough, heavy-duty nylon construction for long 11 i i
service life 351 H é
= Solid brass blades for maximum conductivity bk Rizh ¥
= Broad selection of 17 ratings and NEMA configurations E ] il |-
= UL Listed PRS-

a

]
GFCI'S
GFCI's are required by the National Electric Code GFCI receptacie features:
in an increasing number of applications. They are » Available in Brown, Ivory, White and Gray
essential in industrial facilities where protection » Available in UL Listed Hospital Grade
against injury due to ground fauits is mandated by = Conform to UL Standard 943 Class A
the NEC or desirable even if not required by code. n Impact-resistant construction
-\ (O . a Feed-through ready

, . a Shaliow 1 1/8-inch deep body :
\ a Vertically-positioned outlets

LSS F a Metal mounting strap with break-off plaster ears

] : i w Silver alloy terminals contacts

= Temperature tolerance level of -31°F to 158°F
» Trip threshoid of 5mA

W GFCI cord set features:

R w Ground fault and open neutral protection
¢ = Equipped with high-visibility yellow 14/3 SJTW-A
outdoor cable

= Automatic reset each time the GFCl cord set is
piugged in

= Built-in TEST and RESET buttons w/indicator light

» Water resistant enclosure seaied by ultrasonic welding

= Available in 2 ft., 6 ft. and 25 ft. lengths

a Complies with NEC article # 305-6a ]

NG METS - . Listed T
“)ﬁ%‘?-ﬂ B ) ‘ «UL -t

Cat. No. 6598-HGI B .O Cat. No. 66591

S LEVIIGH




Ferrule Fuses ,
134" X 114" 134" X 14" N
Non-Time Delay Non-Time Delay Time-Delay
e 2
g apiR 1 s ? ~USETAD
; Box
\ -y o o — k|
> < AF G KTK Ly &8 HTRL) m.j
h - " ¥ O anl E
> Gy G oAl A
A ‘ - 25 ',
AGU BAF BAN KTK/KLM™ KTK-R FKM FNQ
Glass. Formerty Laminated. \ Fibre. Formerly Metamine. For KTK with rejection | Fusetron. Fibre, For | Fibre, For motor
5AG. S5AB, circuits having high | feature. UL Class circuits with high control
fautt L. 100,000 AIC | CC. Branch circuit ivush currents. transiormers.
(KLM's have o-C fuse. 200,000 AIC 10,000 AIC. Cirguits with mrush
rating of S00V). I's. 10,000 AIC.
: slement
above 3%aA.
{page 3-3-13} (page 3-3-13) {pape§-3-14} {poge 3-3-14) (pege 3-3-15} {page 3-D-18} (page 3-3-18)
— — — %\ —_ — — —
— — — by TV T BOOVC | KTKeRme_B00VOe | FNMino  25OVYC | FNG- Ao S00VR
- - fo hY KT SO0V | KTK-R-4 60OV | — FNG-A SO0V
— - - by - — Th TSIV | FNG s SO0V
- - — AN — — — T -
- = = Y TR s BO0VUE | KTK-AAe 600V | FNMearo  Z5OVC FHNO-n0 SO0V
- - - hY - = - ENOne SO0V
- - - TR BV | RIR-Aova_ €OOVUC | FNM:va  250VU% FHO-ve SO0V
- — -— TR LN BOOVAC | KTR-R-do_ BOOVAK EaM-e  250VUC ENOIns  S00VV-
— — — h = KT BOOVR | FNM-onp 250V FNG-to | B00VY-
- BAE-z__ 250VWC = WKTIOKLM- 2 60ovil | KTK-R-Y2 GOOVC | FnM-la  2B0VVC FNO-Y2 500
- — — KTK-R-b10__600VC Frk-ine  280VUC FNG-Wrp 50OV
— - — K/ KLM-Ya  600VYC | KTK-R-u OOV s -
e — - — N — FHM-Ain  250VYC FNOno__ SOOVUSe
AGU-1 250wV BAF-1 250V BAN-1__ 250V ETIRLI  BOOVE | KTK-R-1 _ 60OVYC FNM-1 250VVC FNO-1 S0OVV-
= — = Y o TR BV | PG SOV
-~ - - — AN - FNM-114__ 250V FNG- 14 SO0V
- - — — N o FNM- 180 250V -
— BAR1Y2 250V - KTIORLM1 VA, B00VUC | KTK-R1Vz  BOOVAA FNM-1g 250V FNGR1iz 500V
—_ - - — Y - FNM-Témo 250 FNG-1%1e 500"
—_ - = — \ — P-4y 250V -
AGU-2 _ 250vV BAF-2 250V BAN-2 250V KTIRLMZ SO0y | KT%-R-2__ 800V FNM-2 250V FNO-2 SO0V
- - - - N |- FNM-2'a _ 250VUC FNO-2% 500V
- BAF-2'2 250V - KTRKLM-212 600V | ~— FRM.2Va 250V FHNO-2'4 __S00V\%
— — — — - FRM-2b10 250V —
AGU 250V BAF3_ 250ViK BAN-3 250V KTIOKLM _BOOVSC |NKTR-R:3  $00VUC | FHM-3 250V FHGa__ SO0V
- - - - N Fhm33A0 250V FNG-330 S00VAC
- — - KTR/KLM-31 B0OVYS | FNM-372__25QviX FNG-3'2 500
AGU- 32V BAF _ Z50vVC BAN-4 250V KTK/KLMt 600 KTRA4 BOOVVC s FNO- SO0V~
— - — - - }\5 FHbd A 250V FNO-A1n__ SOOVYE
AGU-S 32V BAF-5 _ 250vUC BAN-5 250V KTK-KLM-§ _600VK | KTK 800V : ENG-S 500
- - - - - FNM-5%10 250VUC FHQ-5%0 500
- BAFL 250ViC BAN-E 250V KTRRLME B0V | KTK-Rb 3 60OVUC FNM-6 250VUC FNC-6 500
e BAFEva 250VUC - - - hY FHM-ETa 250V FHO-EV4 S0V
- BAF.7 _ 25ovU© - KTR/KLW-7 600V | KTK-R-7 jgowc FRMT  250Vik FHO-T 500V
AGU-8 32V BAES  250VYC BANS 250V KTRARLME  EOOVK | KTH-R-4_ E00WWC FHM-4 250V FNC-8 SOV
-— BAF-g 250V -— RTINS 600V | KTK-R-8 __ 600VA FHM-§ 250V FNO-§ SO0V
AGL-10_ A2V BAF-10__ 250VUC BAN-10 250V VTIOKLM-10 B00VWC | KTK-R:10 600V FNM-10 25OV FNG-1 KOO
- BAF-12 250V BAN-12 250V KTKRLM-12_B0OVYC | KTK-R-12 _60OVVE | FNM-12 125VWC FNO-1Z_ S0OVIS”
AGU-18 32V NAE-1S 250V BAN-15 280V KTKALME  S0OVUC | KTK-R-15 800V FNM-15 125WAC KNG S00VUC
AGU-20 32V BAF-20 125V BAN-20 250V KTRLW20 600VY | KTK-R-20 _60GVUC | FNM-20 32V FHO-20 SO0V
AGU-25 32V BAF.25 128V BAN-25 250V NTIOKLIR25  BOOVC | KTK-A-26 60OVY- | FNM.28 32V FHG-25  SO0VY
AGL-I0 32V A BAF.30 125V BAN-J0 250V NTICKLA-S0 800VY | KTKR.30_ #00VVe | FNM30 32V FHNG-30  S00vY
‘-’:J“l‘., #:m:"‘u.l.. Recogiuzed uncer Componert Program; CCSA Listed.

UL ang CSA Lishngs apokati only 1o KTK fuss.

2.2-4




Color Caps and Operating Heads @

Operators are available in 2 log .
. : Flush ® Color Number | List$#
types o most economically suit Cep Black FC-BK $2 4': °
the enciosure reguirements. Green FO-GN 2'40
Red FC-RD 2.40
Yallow FC-YW 2.40
Blue FC-BE 240
Gray FC-QY 240
Qrange FC-OFE 2.490
White FC-wE 2.40
Black XG-BK $2.40
Opsrater Typs Catalog Number 3 List Price Graen XC-GN 240
& NEMAI12813 PBO $ 8.40 Red XC-RD 240
<\ NEMA 3 3R_ 44X PB4 10.40 ;'I""'a“ :g;‘g i:g
Gray XC-GY 240
Orange XC-OE 240
White XC-WE 2.40
Contact Blocks
All contact blocks feature con-
venient snap-on assembiy and Black MC-BK $8.00
are stackable 10 4 deep for a Gresn MC-GN 8.00
total of 8 circuits per operator. Red MC-RD 8.00
Sealed reed and standard - Yeilow MC-YW 8.00
blocks may be intermixed. Blue MC-BE 8.00
Feed blocks are ideally suited Gray MC-GY 8.00 ( ;
for togic level reliable switching Orange MC-OE 8.00 .
and adverse environments. All White MC-WE 8.00
blocks are color coded for
ready circuit identification.
Aoed Contact Blocks
Contact Logic 3 Medium &} Power
Dascription Raed Reed Reesd
Moachanical Contact Biocks . " - " MANG PRND
Comact Contact Standard Fioer Opiic List Opan $17.00 $20.00 $33.00
Dascription Symbol Biocks Blocks Cokor Code Grean / Blue | Green fYelow | Greon
CBNO @ FOND Cataiog Number | Noemail LRANC MRNC PRNC
Cataiog Number|  Normally b | 8800 $20.00 Ust | Cimed | $17.00 $20.00 $33.00
U e Opan O O | Green/Cioar | Grean/Biack | | Color Code Red/Biue | PedNeiow | Red
FONC
Saoanumber) e’ | @ LO Se00 . |s0m bl B i 25000
Color Code Red/Clear | Red/Black Color Cooe GreanvGresn
CBEM® FOEM Cataiog Number | 2 Normal! 2 PRNC
Cataog Numoar | - Exty o 5300 £22.00 List Cioasd ’ $50.00
Cotor Code 5 O O |WnieiCon White / Biack Color Code Red/ Red
CBDB FODB Catalog Number |  Normaily
cu;ﬂbg Number g:::‘:d $8.00 $22.00 List 39.;1 Iy ;F;N‘?O'Nc
Color Code m Black / Claar | Black / Black Color Code cfo',"."d Gresn / Red
Fiber Optic Contact Blocks ideal appilication supplied with cable. Fiber

oparate by making (FOND)

hazardous

locations or

or interrupting (FONC) a
fiber optic light source to
provide logiec switching
signals. As no electricity is
usad, .’0O blocks are an

very wet remote stations
ineluding possible
submersion. Biocks use 1/8"
SMAS05 connectors with
scraw-on collar and ferrule

Optic blocks may be
intarmixed with sealed reed
and standard contact blocks.



Caontact Biock Aatings
« Standard blocks are rated Nema A-600 Heavy Duty, 600 Volt, 10

Color
Black
Green
Red
Yealiow

Black
Green
Red
Yeliow

Black
Green
Red
Yeotiow

talog
Number
SMC-BK
SMC-GN
SMC-RD
SMC-YW

PPMOM-BK
PPMOM-GN
PPMOM-RD
PPMOM-YW

List Price

$12.00
12.00
12.00
12.60

$10.00
10.00
10.00
10.00

$14.00
14.00
14.00
14.00

£24.00
24.00
24.00
24.00

Amp. continuous, 7200 VA make, 720 VA Break, 250 Volt, § Amp.

continuos D.C.

« Power Reed blocks are rated 240 Voits A.C./ 220 Volts D.C.. &

Amps. continuous, 1800 VA make, 360 VA break (AC) and 7O VA

break (DC).

* Logic Reed blocks are ratad 150 Voit, 25 Amps. max,, 10 watts
D.C...15 Watts AC.

+ Medium Power Reed blocks are rated 150 Voit, 1.0 Amps. max.,
40 Watts D.C., 50 Watts A.C.

NEMA 4-4X Color Caps @
NEMA 4X Flush Cap & [3

NEMA 4X Shrouded 8 [

Mushroom Cap

/4

[D Ak operaton accapt st color cane Neted
beiow ana on Page 3. Clamp ning & sup-
PIIT WIth COIOC GBD,

Standard biocks are rated NEMA ABOG
heavy duty, 800 wolt. 10A conhOus,
T200VA maxe, T20 VA brask AC.

(&) Anry NC rwea Diocks shou be mounted 1
QDETAtOr e,

@ Goi pintac contacts are svasadie on star.
datg blocks. Agd sullis “G™ 1o cateog
MDer KNG NCrEAse he Drce $4.00 kst
The cover will ba goid (amber) in place of
ctuar. Exampie=CBNC-G would be
$10.00 bist.

D AN caps and hesas may D used weth
ether PEC. or PB4 coerators.

Catalog
Color Number | LlistPrice
Biagk FC4-BK X
Green FC4-GN 8.00
Red FC4-RD 8.00
Yellow FCA-YW 8.00
Black XC4-BK $ 8.00
Green XC4-GN 8.00
fed XC4-RD 8.00
Yeilow XC4-YW 8.00
Black MC4-BK $12.00
Green MC4-GN 12.00
Red MC4-RD 12.00
Yeliow MCa-YW 12.00
Black SMC4-BK $16.00
Green SMC4-GN 16.00
Red SMC4-RD 16.00
Yellow MC4-YW 16.00
Black R84-BK
Gresn RB4-GN
Red RB4.-RD
Yellow RB4.YW

@ To sutsiinze 13" found shufmnum chame
ring in place of STANdart hexBgonsl Cidsh:
ring, add pralix tetter “A' 10 catelog
rumber anc incresse price 52.00 ba
Exnrnpie«AFC-BK would De pnced &1
§4.40.

(&} NEMA 44X cape provide DUTtron! seaing
1 priveant oniry O S0reIgN Macerial N0 the
0 n hostie Hormnaily
PB4 with stendard CaD(s} woid De
TREDIMMENoed.

2 Snouid be used with PBO CDETEIIN Only.

B3 Amo avasable in Slue. gray, orange and
whits.

12 Jurree Mushroom Oparating Hasd siso
avalabie. Add lener | followng PP and
add $2.00 Ust. Example-PPME-8K
woukl be PRIMC-GK, $28.00 List




Operators are NEMA 12-13as  Contact Block Selection
standard. They may be con- 2 Position Seiector Switchesm
verted to NEMA 3, 3R, 4, 4X
rating by selecting NEMA 4X D‘i‘:‘;‘f. Handie Position ;‘t:f:g Mouﬁng List
handie or lever in place of tion Lett Right | Number | Position | Price
standard handle or lever in -
chart on Page 5. G o X CBNO Either $6.00
H X 0 CBNC Either 6.00
Contact Biock Selection
3 Position Selector Switches
Catalog List Clrcuit Block § Mount-
Positions Operation Number Price Dasigna- Handle Position Cataiog | ingld List
— tion Left Center | Right | Number |Position| Price
2 Maintained SSQ2RE | $10.00
2 Spring Return— SRO-LR 18.00 A X (o] o] CBNO | Left $6.00
Left to Right 8 o X o] CBNC | Either 6.00
2 Spring Returt— SRO-RL 18.00 c o] o] X CBNO | Right 6.00
N Right to Left D 0 X X CBDB | Left 8.00
3 Maintained S$503 10.00 E X 0 X CBEM | Either 8.00
3 Spring Return— SRO-LC 18.00 F X X O C8DB | Right 8.00
Left to Center
3 Spring Return-— SRO-RC 18.00
Right 1o Center Contact Block Selection
3 Spring Return— SRO-LRC 18.00 4 Position Selector Switches
Left and Rignt to Center
4 Maintaineg 8504 10.00 Handle Position
. Circuit Block | Mount-
4 ﬁﬁ"-’,? Rf‘t“";" o 3 SRO-43 18.00 Designa- Lett | Right Catalog | ingit | List
sition 4 (o Position tion Left {Center|Center| Right {Number |Position| Price
2 X o (o) 0 CBNO | Lett $6.00
Reed Contacts . 2 o} X o) © | CBNC | Right | 6.00
Logic, Maedium, and Power switches. For 3 position, select 3 o o X o CBNC | Letft 6.00
Read biocks listed on Page 2 operator from Page 5. Any NC 4 0 (o] 0 X CBNO | Right 6.00
may be instailed in place of Reed blocks should be 5 o] X X X CEDB | Left 8.00
either CBNO or CBNC on mounted to operator first. 6 X o X X | CBEM | Right | 8.00
standard 2 position selector 7 X X ° X | CBEM | Lett 8.00
8 b 4 X X © | CBDB | Right 8.00
Key Operators Keyed leferent . Cataiog List
Up to 250 different key combi- Positions Oparation Number Price
nations are available. To order -
locks keyed differently, specity : :::i’:";:‘:um_ :gggil;[:}m sgggg
on order and add $28.00 list Lett tgmgm ’
per operator. 3 Maintained KOSS3-!s] 52.00
3 Spring Return— KOSRLC-9) 80.00
Master Keying Lett 10 Center
Locks keyed ditferent may aiso 3 gP':‘“Q R;‘:'"— KOSRRC-1) | 60.00
. ; ght to Center
Key operators are available as ~ be master keyed. Specity 5 P .
. pring Return— KOSRLRC-{9 .00
NEMA 12-13and NEMA 4X, Al  master keying for locks keyed Lot md Right 1o Center &
operators feature poiyester ~ differently on order. Add
- housings and all locks are $28.00 list each to key differ-
premium quality brass for ently plus $16.00 per set of 2 " Key | Catalog
superior corrosion resistance.  Mmaster keys. P;:;z::?‘j Ns"m:'
Keys are extra heavy double
bitted brass for long lite. Con-  Extra Keys Al -KA
tact sequences are the same To order extra or repiacement Right Only =KR
as for standard seiector  keys add $4.00 per set of 2 (L;ﬂ Omov ' -Klé
switches and shouid be  keys. When ordering reptace- L:,':t:,:d ;iyht Only il.ﬁ
selected from the tables to the  ment keys. include key number |- and Rignt Only | LA
i d on existing key et and Center Oniy | -
right. stampe - Right ~nd Center Oniy| -XRC



Operating Handles and Levers 3

Standerd Handle Catalog List
Color Number Price
Black SH-BK $4.80
Blue SH-BE 4,80
Green SH-GN 4.80
Gray SH-GY 4.80
QOrange SH-OE 4.80
Red SH-RD 4.80
White SH-WE 4,80
Yallow SH-YW 480
Black SH4-BK $6.80
Bilue SH4-BE 6.80
Green SH4.GN £.80
Gray SHaGY 6.80
Orange SH4-0FE 6.80
Red SH4-RD 6.80
White SH4-WE 6.80
Yellow SHA.YW 6.80
Biack SL-BK $6.80
Biue SL-BE 6.80
Green SL-GN 6.80
Gray SL-GY 6.80

Orange SL-OE 6.80
Red SL-RD 8.80
White SLWE 6.80
Yetiow 8L-YwW £.80
Biigk SL4-BK $8.80
Biue 8.80
Green 8.80
Gray 8.80
Orange 8.80
Red 8.80
White 8.80
Yeitow 8.80

Catalog | List
Description | Number | Price
2 Pasition C80-2 [S14.80
Maintained
3 Position CSO-3 [514.80
Maintained
Pesition Reed Qperators
Catalog f.ist
Operation Number Price
Maintained SSOR3 $10.00
Spring Return—Lsft to Center SROR3LC 18.00
Spring Retum—Right to Center SROAIRC 18.00
Spring Return-~Left and Right SROR2ILRC 18.00
to Center

Reed Contact Block Selectlon Type LR, MR or PR
3 Position Position Reed Operator

Circuit .
ODesigna- Handle Position Block Mounting@ 2
tion Lett Conter Right Sutfix Position
A X o) o) NO Lett
B (o] X o) 2NC Both Series
c o] 0 X NO Right
D o] X X NC Left
E X o X 2-NO Both Paratle!
F X X o NC Right
Footnotes

ClSpring return taft 10 tigm operator
{Ca1aSRO-LA} has contket saquence
Oposite Of stancard shown i table.
For maintamned selecior switch with
QOPOLNE COMALT SaNCE, Oroer Tt
8802

(D) viwwed trom tront of opermor,

@'rommwummm
fing m place of standany hexegonsl Carng
tng, #0d prefix e “A” 10 catiog
numDer and incresss price $2.00 ket
Exampie ASH-BK wouid be prced &t
$0.00.

12} any NC reed biocis Shouid be Moumed to

opETator Detors ND Diotks sre mounted,
Poustion 1 8 vervwd rom from of ooerator.

{5 Act kwy removatie sutfix froen Latke & ngiht

Of Drice kst 1abie. [ 10t SPECTRBC, CONTAIONE
woll Ba suDDked with key removabie B Do
HON 1OF MAINTANed OOSTAI0ME KA AN hon-
ONY TRUT POSHION Of SPNNG RN
CDRIRIONS.



Pilot Lights—Ali pilot
lights and illuminated
pushbuttons are rated
NEMA 4X as standard.

Transformer Pliat Light
Catslog Number TFLU-120-RDL

luminated Pushbutton
Full Voltage Type Shown

With Contact Block
Cataiog Number FYLU-120-GNC-NO

Color Lenses and Caps
Caps and lenses are offered in
opaque and transparent col-
ors. Transparent colors are
recommended in areas of high
ambient light. Transparent col-
ors must be used on neon
fights.

fluminated Mushroom
Caps

A 12" diameter mushroom
cap is available in place of
the standard IPBC cap for
use on illuminated pushbut-
tons and push-to-test lights,

\

Unit Complete Less LensZ T Color Lens or CapZ[@E ] Lamp OniyT™
Pilot Light Ium.
Lens PB Cap ”;2“'
Catslog List Catalog | List | Catalog | List talog {turers | List
Type |Voits| Number | Price | Color [Number |Price | Number [Price mber | Type |Price
Trans- | 120 { TFLU-120 |$38.00 44
former | 240 | TFLU-240 | 38.00 £V $2
5060 | 480 | TFLU420 | 38.00 oes 20
Hz {277 | TFLuer? | 4200
6| FVLU-& $18.00 Mﬂ' FVvBs 44 182.00
Full 12 { FVLU-12 18.00 \GN\ FVB12 756 | 2.00
Voltage | 24| FVLU-24 | 18.00] Green |PLL %:g. IPBCGN 1$8.00) FvB24 \| 757 | 2.00
T 120 | FvLy.120 | 2000f Red |PLLRD | 386 /PBCRD | 8.00[ rvBizo Vizoms| 4.00
YPE_ {Tess While |PLLWE | 480 |IPBSWE | 8.00
lampi FVLUBE 16.00| Yollow (PLLYW | 4.80]{1PBCYW Q0] — \_ —
n | 120 [FVLU-120ND: [$18.00| Trans. FVB120N @ $2.00
Typedy | 290 | RLU-240NIE | 28.00] parent FVBN B 2.00
| 480 | RLU-4BONIS. | 28.00) amber {PLLAR I$4.80]IPBCAR |$8.00
Incan- \ Clear {PLLCR | 4.80[iPBCCR | 8.00
doscent| 120\ RALU-1201 s30.00-Beeen FLLONT, 480) PBOGNT] 8.00) pyges | 1g35\s4.00
Resistor{ 240 L U240} .oo-Hed . . 120MB |, 4.
Type \ 3000 Bue [PLLBET| ¢.80|iPBCBET| 80| TVEI |10 B\ oo
Dual | 120} RTLU- $34.00 FVBSS 1835 {8400
Input | 240 | ATLU-2 34.00 FVB120 [120MB]| 4)
Remote | iess
Test &|lamp| RTLUD \a\oo - - | = (,‘
Igm%f:re{MlgemcsatcaJ?ogf to the cataiog number and  Schematic Diagram
suffix from 1 a& e ab increase the price $4.00 list.  Dual Input Light
List rice $$2°5'§' Example-—catalog number
ist P 2Y: TFLU-120F wouldbe priced &t rest 11 sis R L2
Example—catalog number $42.00 fist
IMC-RDT would be red ’ '
transparent. SOMMOnN
Dual Input Pilot Light NORMAL
Flashing Lamp This type of pilot tight permits 3R PSTEST COMMON

Transformer lights and § volt
full voltage lights may be sup-
plied with a flashing lamp in
place of the standard lamp. To
order, add suffix letter “‘F"

-, -
relu 2L

LED Lamps 3o A

Transformer lights and full
voltage 6,12, and 24 voit lights
can be provided with solid state
long fife LED iamps in place of
the standard incandescent
lamps. Control Concepts LED
lamps are in a miniature
bayonet base for direct inter-
changeability and feature an
ultra bright 4 LED cluster with

light output comparable to a

Gorne w/‘,‘rnustandard type 755 incandes-

centlamp. The 4 LEDs are built
into 2 circuits for redundancy
and inciude internal current
limiting resistors. Lamps are
available in red, green and
yellow. To order, add the letter
“L" plus the first letter of the
color 1o the light catalog
number and add $12.00 list.

Example—Catalog number
TFLU-120LR wouid be a trans-
former light with red LED lamp.
List price would be $50.00
($38.00 +$12.00).

testing a number of ights from

T e oA T

a single pushbutton. A diode 2LS TEST SOL
circuit isolates the test supply
from the normal supply, The GomoN
schematic at right represents a NORMAL
typical dual input application. TEST
LED Lamp Oniy Price Table
Catalo List
Voitage Color Numbn?- Price
6 Red FVB4CLERD $14.00
6 Green FVB4CLBGN 14.00
6 Yellow FvB4CLEYW 14.00
12 Red FVBACLI12RD 14.00
12 Green FVB4CL12GN 14.00
12 Yellow FvB4CLI2YW 14 00
24 Red FVB4CL24RD 14.00 L
24 Green FVB4CL24GN 14.00 g
T8 Yeilow © FVBaClL24YW 14.00




Model 258

3-PHASE POWER
MONITOR

o Detects phase loss, low voltage,
phase reversal and phase
unbalance

e 60 Hz and 50 Hz models

o Automatic or optional manual
reset a

DESCRIPTION

The Mods! 258 continucusiy monitors 3-phase power lines for
abnormal conditions. When properly adjusted, the Mode! 258 wiil
detact phase ioss on & ioaded motor even when regenerated volt-
age is present. The devics consists of a solid-stats voltage and
phase-angle sensing circuit driving an slectromechanical relay.
When correct voltage and phass rotation are applied, the intemal
relay will energize, A fault condition will de-energize the reiay;
when the fault is correctad the 258 wiil automatically resst (a man-
ual reset vearsion is avaliable), The 258 does not require a neutral
connection and can be used with Wys or Delta systems. Four
versions cover 120vac, 208/240vac and 480vac, &0 Hz, and
380vac, 50 Hz. Adjustment ranges are sufficiently wide to allow for
proper adjustment to existing conditions, A failure indicator is
provided to aid in adjustment and systemn troubleshooting.
Special voitage and frequency rangss are available.

DIMENSIONS

fosems 325 (82 E5} ]
‘,——---—-———-'—"J

A

A

f“.
Sy
AP P r Y

A ]
1‘:[-*
on
Finwed LhubL
19 - 499 vag
18 $OHE

FOR UAR ON

NOMEL ASD 4

SPECIFICATIONS
B2588

Model No.
Nominasl AC Voltags
(phase-t-shnse)

\mg_

P0mc | 0240mc ] 400wc | 3230w

Adjustrrent Rangs
Fraquency

Power GonEum plion
Transient protection

Repesi Accuracy
(ocast conditions)

851200
80tz

100-240vac:
0 M a0 My

B0 Wiph 1.5 Wiph,
2500 VIS for 10

OAZOvMC | 300-I80vec

850 Hx

2 0.1% of est point

Respones Time

80 tilliseconds

Reswl Tima

L6 swcoca

Fasat Typa

Dead Band

2%

Dnstrust Sontacty APOT

16A st TSOVAL
10A at 240 VAC
15A at 28VDC
AA ot T2OVAC
2A &t 240VAC
AB0VA &t 24OVAC
B00W an MO, sontacts
240W on N.C. oxartaaty
80,000,000 Opermions
100,000 &t rated bond
40" to 55 C
7% w/o GonderaRtion
ABS plastic
Bpin socion. #S1XD0120-01 {oroar separately)
5 oz (141.74 grams}
UL Recognized/CSA Certfied

condiion of accegtabilty: ASARE § EX2XEB
" st e uend with & UL Recognized, 800 voit okt

Incuctive:

Mot Outy:
Tungsten lamp operation:

ORDERING INFORMATION

258 __

B 120VAC
None = J0L/2&NAC
As ABNVAC

EX= JSOVAC

Veitage Code —_ I

Model No.

'ﬁeﬂaax'

CORPORATION

1 L—-—-—-Hnut
Adjust. Bianke Autc
Am Fact, 3ot Mo Mol
B= screwdriver

1443 East Pine Strest
Tuisa, Oxishama 74118
Tob: 91534281220
FAX @18)437-T584

TE MODEL 288

3-PHASE POWER MONITOR

Dimermions are in inches and
millimetecs unisss cthervise specified.
Drawings show no power appiled.

© 1991 Time Mark Corp.

FoRM  ara123

1081
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Electromechanical Reduced Voltage Starters

Autotransformer Starters
Selection and Pricing

Class 8606

3-Pois Polyphase - 600 Volts AC Maximum — 50-60 Hz

Thertmal Units — Prices shown do net inciude thermal units. Devices require 3 thermal units {Sizes 00-6). Siandard trip thermai units are 59. sach.

See pages 23-18 - 23-39 for setection.

Motor NEMA Type 1 NEMA Type 4.4 NEMA Type 12
Vedtage Max, NEMA General Purpese Watermght and & Drptignt Open Typs Q.EM Kt
{Staner Hp Size Enciosure Dustont Encrosure industral Lise Enciosure
Vortage) TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
10 2 SOGICH 3402 SDWICH 5282 SDAICE 4452 SpOo1CH 3288 SDK1C* 2859
SEGID* SEW1D® SEA1D® SEQ10% SEK10%
20 [ —a—.] _SEGIE® 002 SEW1E® aps2 SEAIE® 5142 SEQIE™ LET3 SEKIER 3184
- SEW1F®  SEAtFs SEC1F% SEK1Fe
200 ) 4 SFQi1GH [ Tra—.t SFW1G% 11178 SFAIGH 9198 SFO1GH 7008 SFKIGH 5583
208) o0 SEG1HE . SFA1HE SFO1HR SFK1Me
50 [ SGG1J 1z SGWiJe §  TET®—l SGATM 14397 $GOs 11445 SGK14e
78 SGGIL® SGWILE SGOILK SGKILE o783
100 SHG 1M SHW Ha SHATME | e 1M SHK1 M
125 ] SHG1N® 3805 SHWIN® B0 SHATN® 28055 21889 SHIKtNS 17478
1£0 SHG1P% SHwW1P» SHA1 P SHO1P* SHK 1P
10 2 SDG1Cw 3402 SDWICH 5262 SOATCE pree) SHOICH 1268 S
15 S0G10% SOW1D™ L 30010 R
~U . ® SEQIES SEW1E® SEA{ER SEC1E® SEK{E%
Y 25 3 SEGIF* 4002 SEW1FX 5882 SEAIFS 5142 SEO1ER | = %46 SEKIES 3158
el S SEGIGK SEWIGH SEAIGH SEO10%
&0 4 SFG1H® 7758 SFWiH® 11178 SFATHE: g198 SFOtH% 7098 SFK 1ki# =5
0 50 * SFG1Js SFW 1R SFA1 % SFO1n §_FK1J!
(240) ™ 5 5GGIL* 1277 SGWILS 18187 SGAILS 14397 SGOIL% 11445 SGKiL® 783
100 SGE1ME SGWike SGATMNE SGO1ME SGKIME d
125 SHGTN® SHW1N® SHATN® SHOTN® SHK1N®
150 [ SHG 1P 23805 SHWIP® 24305 SHATPW 26055 SHOPE 21880 SHK1P® 17478
200 SHG1O® SHW1G® SHAIO SHOTO® SHK1C
250 7 SIGIRE @73 SJW1AE 45273 AR 43023
- 300 SJ315* SIW1SH SiA1Se - - - -
o —] 10 SDGICH SDW1CH SOAICE SDO1Cs SDK1CH
'\u\ 2 S0G 10w 3402 SDW1D% 5262 SDA1D¥ a8z S0OT0w 3258 SOK1D% 2850
P SDGIE™ SOWIE# SDAIE® SDO1ER SDK1E®
25 SOGIFE SDW1Es SDAIFR SDO R SOK1Fk
20 T SEea_ | SEWIG* SEAIGH SEO1Ge SEK1G®
A0 2 SEGIM® -\amz‘\ SEW1H% 5862 SEATHN 5142 SEQ1HE 5485 SEK1H% 3158
-0 50 SEG1I% | SEW1Js SEALS _SEO1 SEK14%
5 SFGIL™ S SFAILe SFOIL® SFKIL®
1480) 100 4 SESTe 1 T | Sryeywe [RUT8 | S | MR | Srowea | 7094 SFve | 3598
575 125 SGGEINS SGWiNE * SGONE SGK NS
{600} 150 5 5GG1P* Y resd SGW1PH 1167 SEATPE \:& SGOPE 11445 SGK1P* g783
200 SGG10% SGW10% SGAIOR SO0 SGKIO%
250 SHO1R% SHW1AM SHATA% [ SHKIR®
300 [ SHGIS# 23805 SHW 1Sk 28308 SHAISS 28055 SHO1S» \n«s\ SHKIS® 17475
£00 SHGIT™ SHW1Tx SHATT®R SHO1 T PeaSHK 1 TS
500 SIGTUm <0773 SIWIUS 45273 SJATU 43023 o
800 ? SIGTWR SW1we SIATWE - - - ~—

A NEMA Type & ENCIcunes are DaMmts shest s1oal. Whare (ecuirsd, SIumiess siae eNGIOSUTEE Ere AVAIKDN BT eXITa cost. Spaciy as Form Y56.See “Modificabons & Forms” tor pnce adder.

How To Order:
To Order Specily: Catalog Numbaer
= Class Nymbar Class Tyoa Line Formis}
* Type Numoer Contol
» voitage Cooe Coce
» Formi(s) see pg-
12-181-12-168 [ ss0s | [sram | | ver | [ s 1
Descrmoon 10000, 480V wna. 120V separate conml, SOME

;[:.

» Both line and contro! voltage must be specified to ordar this proguct. Select
the appropnate Line/Cantrol Vottage CODE from tha table. 11 control voitage
is different than line supply. ingicate control configuration by FORM as
indicated i tabie.

Line/Control Voltage Codes (60H2Z) ¥

All Collg At Line Voitage

Line Coemrod Cooe Forms « None Required

08 208 VO& - Standarc{common control)

240 240 Vo3

380 380 vos+ | NOTE: Sizes § & 7 - Select voltage code from kst
480 480 vo§ Below (Sizas B & 7 are suppied with & fused
800 800 Vo7 ansiormer with 120Vac S4CONCRry &3 $ancard.)

Coils At Different Voltage Than Line Supply

Line Corstrol Cote Formy - Selsst Onty One

208 120 V&4 — iGN COMTOl Chniguration

40 24m vaz

40 120 VB0 % - Sepumte control of tering ity onfy
480 um Vel Y195 - Separate control ior s ooiks
480 120 o FAT - Fusad CPT for tiening relsy only
800 120 ver FATAD - Fused CPT for all oois

ot wpecity vy

FReter to Pape 12-63 for 50 M1 control voltage coos
»Ratar 10 page 12-63 for Sy and premg of 330V surtan
W24 V conls NGt avaHabie ON SZeT 4 - 7 with form Y195 or FAT40

CP1

12-58

Nota:
Class BS0G starters arw suppliad with 8 NEMA rated metium duty autotranstormas
Medium gty Sannce MCiuGEs applicabons to Motors which drve IGAcs such &8 tana.
PUMPS, COMPressoTs, line ShENS. ¢1c.
(NEMA Sizes 2 - 5: Autorransionmer i rated for 15, 15 second SIans par hour)
(NEMA Sizes 6 - 7: Autotranslommet & rated for 3, 30 sacond $LAMs per hour)

Contact Squars O Sales Offics for applicatons which require frecuent starning,
JogRINg o have extremaly Tugh ineria.

. _%'_!l
T m « n e
» - - 7 -
08 Rl
4
» - -
o
n ; ‘@;:‘-_
Sizet 2-5
Controt (Fom S 1 *
—-ﬂ‘-
|t
.4 - g! o L.
T
Discount @
Scheduie

’ “I’m MM‘MW'*UHM‘ .



I " ALA fd e AL Ebh [ N

2 APPLICATION: % Flexibie !ecds gre UL 1015
CURRENT With Ammeters, Wottmeters, Reloys, 105 © €, CSA approved,
TR NSFORMERS ond cross current compensction, #16 AWG, 24° tong.
® Non-stondord | hto b
A FREQUENCY: specified. o 0 %€
MOdel 5 50-400 Hz. % Terminals are brass studs No.
. : v INSULAEION CLASS: i‘;i&cfm witn :;;i | ;frotn:tusher.
.6 kV. BIL 10 kV. fuit . .
Window Diameter 7.56 0 Uil wave o SopesheL N0 regulor nut

ovgilable as SHL and SFL with leads.
m sp. ] Nso’%\aogagief as specicl retios,
Le, HO N r I r
. Enane(:mssaoa management, _ o " energy
® Mounting brocket kit 0221B0C180
when required for Modef SSHT.
* Approximate weight: 1.0 Ib.

open 5RT 8RBT
" SLOTS
) 0.22 % C.34 150 o Ezz.z)vsto?u
- 2.2% r_ { ' { l ! 388 . /{
. {
» T 5] o GEae
1 ! T o3, 4B e '
[ 197 = 0.87 i
' 011 DA 1“7 T { }L é. Dxs
—1 \J T4 ,
- ) J X 1
| . 250
3.83 .62 A
s [ 1.56 DA n@ _—f
1.75 r}\_/[é 2.
]
"-2.25—‘J
CATALDG CURRENT ACCURACY BURDEN
NUMBER RATIO AT 60 Hz | VA at 80 Mz
SS=Son &N + 2 % 1.0
5 mm=— 750 755 *2 % 1.5
5= 1 100:5 2% 2.0
5 === 151 150:5 * 1% 8.0
§ == 201 200:5 1% 5.0
5 == 251 250:5 1% 10.0
S = 30 300:5 *T1 % 12.5
5 e 401 400:5 *1 % 12.%
J S*=501 | 500:5 + 1% 20.0
8§ **~ 601 600:5 1% 25.0
5w 751 750:5 e 25.0
5% B B0O:5 peil I 4 25.0
*T 1% 25.0
1% 30.0

P
:i T R
- & me= 122 1200:5
356 [ - @
\ X ** NOTE: When ordering, prefix Cat No. with model
Xt designaotion required, ie. SSFT=8500, SRL-500. etc.

MC Rev. | 3













Technical Submittal
Tensar Drainage Composite
Pelham Bay Landfill Closure
Bronx, New York
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5775-B Glenridge Drive
Lakeside Center, Suite 450

3 @ ; Atianta, Georgia 30328-5363
- : "-.J'!H,’ 404 « 250+ 1290

. - ..J.‘ T : [ -
‘Environmental Systems, Inc. T So0- sop- aaes

February 11, 1995

Mr. Brian Dyer

Breco Mechanical Group
870 Nepperhan Avenue
Yonkers, New York 10703

Subject: Technical Submittal - Tensar Drainage Composite for
FPelham Bay Landfill Closure

Dear Mr. Dyer:

Tensar has reviewed in detail the specification for the above project. This letter and attached documentation
represent the required material submittal for the Drainage Composite on the project. The composite is a geonet
structure with geotextile materials heat-bonded to both one and two sides. Production capacity is readily
available to meet material requirements throughout the expected construction schedule. This letter is formatted
to follow the specification and address each specified and implied material requirement for ease of review and

approval.
OVERVIEW:

Tensar first introduced the concept of stranded heavy net structures as a planar flow substitute for granular soil
drainage layers in 1984. Under a joint development program with EPA, Tensar tested and proved the concept
and materials performance resulting in full EPA approval of geosynthetic geonets in landfills across the United
States in early 1986. In 1987, Tensar introduced the first drainage geocomposite product to the industry by
thermally bonding a filtration geotextile to a geonet. Since then, over 200 million square feet of Tensar Drainage
Nets and Composites have been successfully installed in solid and hazardous waste facilities in all fifty states in
every application including pore pressure relief, leachate collection, leak detection, gas venting and storm water

control without a single failure.

SPECIFIC MATERIAL ASSERTIONS



Per paragraph 1.4.E - Samples have previously been submitted for interface friction testing. Additional samples

can be provided for transmissivity conformance testing as required by the engineer.

Per paragraph 1.5.A-E - Geocomposite provided to the Pelham Bay Landfill project will be 21' in width if available
at the time. Otherwise, our standard 14' wide product will be provided. Standard roll lengths for these products
are 225' in length. The geocomposite will be delivered to the jobsite in opaque protective covers and will be

marked with product name, lot number, roll number and product dimensions.

Per paragraph 1.6.A - Tensar has in excess of 5 years experience in the manufacture of geonets and geocomposite

materials. Attached for your review is a partial listing of projects recently completed by Tensar. ( end of Sedn

Per paragraph 2.1.A&B - Corresponding to the change order issued for this project pertaining to the geotextile to
be used, Tensar DC4105 and DC4205 geocomposite will be supplied to this project. Each material is
manufactured utilizing Tensar N51405 as the core geonet structure and heat bonding Trevira 011/280 geotextile
to either one or both sides of the geonet. The bond between the geonet and the geotextile in both products will
exceed a minimum peel strength of 2 pounds per inch per ASTM F804.

Per paragraph 2.2 - Attached for your review is the Material Property Data Sheet for Hoechst Celanese Trevira
011/280 geotextile as requested in the change order.

Per paragraph 2.3 - The drainage net core, NS1405, is a three dimensional polyethylene net structure formed by
intersecting strands and providing uniform channels, open area and thickness to assure uniform flow throughout
the structure. It is crush resistant and has a Jow compressibility capable of maintaining high transmissivity under
a range of loading conditions. The geonet is manufactured with carbon black to provide ultra violet stabilization.
Tensar N51405 meets all material properties listed under geonet properties. Appended hereto is the MPDS for
Tensar N51405.

Per paragraph 3.1.A-] - Tensar has reviewed the placement and handling directions and found them to be in
conformance with our suggested procedures. Attached is a copy of our installation guidelines for your review.



Per paragraph 3.3.A-D - The proposed method for overlap and tying of the geonet cores is per our recommended
procedures. However, seaming of the geotextile overlaps should not be necessary in this case. Inciuded for your
review are detailed drawings outlining the proposed method for overlapping of the geonet cores and geotextile

materials,

Tensar looks forward to providing our high quality drainage composite for the Pelham Bay Landfill Closure. We
are certain that you will find our materials, delivery and service to be of the highest caliber. Please feel free to

contact me directly at (800) 292-4459 if any further information or documentation is required.

Sincerely,

Tensar Environunental Systems, Inc.

=zl [

Scott Sothen
Sales Engineer



=



THE TENSAR CORPORATION

COMPANY AND BUSINESS FOCUS

The Tensar Corporation (“Tensar” or the "Company") was founded in Atlanta, Georgia in
1983 &s a joint venture investmeni by Gulf Canada Limited and Netlon Limited of Blackburn.
England. Tensar's principal business has been the manufacturing and marketing of high
performance, premium quality polymeric products for use in a wide variety of heavy
construction. environmental management, fencing and fabrication applications. The
Company’s unique "Tensar" manufacturing technology produces various polymeric products
in a wide range of strengths and grid configurations. Since commercial introduction of these
products into The United States and Canadian markets. a large number of applications have
been developed. principally in markets related to the highway and heavy construction and
environmental management industries. The Company also serves similar markets in
Caribbean and South American countries.

In August 1988, Lhe four senior executives of the Gulf/Netlon joint venture purchased
the operating assets of the previous company. In addition, the new company entered into a
licensing agreement wilh Netlon Limited to acquire exclusive rights {o Tensar technology in
the countries of North, Central and South America and the Caribbean Sea. The Company also
manufactures and markets products under Netlon process technology through a similar
licensing arrangement.

Tensar products are integrally formed grid structures manufactured by precisely
perforating thick continuous sheets of high quality polymers which are then heated and
strelched. The stretching process causes a high leve] of orientation of long chain hydro-~
carbon molecules throughout the apertured sheet. resulting in a finished grid structure with
high tensile strength which is continuous through all ribs and junctions of the structure.
Both the science and the manufacturing know how involved in manufacturing these products
are quite novel. and continue to develop and expand today. The process under which the
products are manufactured and certain applications of the products are protected by several
patenis.

Tensar products provide broad opportunities for innovation and economy in numerous
types of reinforcement. support. containment, and enclosure applications. The key features
of the products are their high tensile strength, integral grid structure, durabilily and light
weight. Together. these features have created a premium quality product line with no true
competitive equivalent in its major applications. The Company's products do compete
against conventional construction materials and practices. However, they compete very
effectively since customers are provided with significant economic benefits by increasing the
availability of feasible building sites; enabling more efficient utilization of difficult building
sites; allowing use of lower qualily and reduced quantities



of construction fill materials; enabling more efficient ulilization of construction labor and
equipment; and enabling improvement of the structural performance of earthwork construc-
tion to meet increasing regulatory standards.

The Company has continuously expanded and diversified its market presence. In order
to meel the varied and unique demands of the many markets served. three marketing
subsidiaries have been established to effectively develop markets in three principal sectors.

(a) Tensar Earth Technologies. Inc. ("TET") serves the transportation, property
development. resource extraction. and coastal/waterway protection industries.
Addressing numerous heavy construction applications in these industries, TET has
established a new state of practice in innovative earthwork consiruction, achiev-
ing higher levels of safety, durability, and cost-efficiency than are possible with
conventional construction techniques.

(b) Tensar Environmental Systems, Inc. (“TES"} serves the waste management
industry. Having pioneered the vertical expansion of landfills and the use of low
profile polymeric drainage sections in landfills, TES has significantly advanced
the technology of containment facility construction to aid in meeting the current
national capacity crisis in solid waste disposal while enabling greater levels of
structural security and environmental protection in such facilities.

(c} Tensar Polytechnologies. Inc. ("TPI") serves the agricultural, commercial fencing,
residential lawn and garden and fabricated products industries. By applying
Tensar's proven construction technologies to these markeis. TP] has developed
alternatives to traditional steel. wood and stone materials which deliver higher
levels of efficiency, safety, and productivity {o a broad range of industries and
markets.

The Company also has an active Corporate Business Development {CBD)} group with
responsibility for developing addilional new markets for the Company's products.

Tensar’s opportunities in its major consiruction markets, are based on three simple
trends: the increasing scarcity of quality building sites; the increasing scarcity and cost of
quality construction materials; and the increasing cost of construction labor and equipment
-- all of which provide a sound, fundamental basis for sustained long-term demand for the
Company's products and services. Tensar has been unique in recognizing and pursuing this
market vision, and is pursuing it on a national and multi-application basis with significant
investment in manufacturing capacity, direct and distributor sales organizations, active
technological developmeni programs and an unparalleled technical service capability o serve
its rapidly developing markets.

The Company's products. their methods of use, and their methods of manufacture were
all unknown in North America prior to establishment of The Tensar Corporation. As a resuit,
the Company has literally established a new industry. Product sales have been dependent
upon gaining industry acceplance of both Tensar's products and the innovative engineering



methodojogies made possible by use of the products. The Company's marketing strategies in
each market seclor have invoived the conception and development of novel applications and
design technologies for its products as well as the support of these applications through a
high level of {echnical service.

The Company markets its products in each end user market group (i.e. via each
subsidiary) by utilizing a combination of direct sales staff. marketing support staff and
(generally) exclusive distributors. Early in the Company's history, the Company relied more
heavily on distributors in order o gain initial market acceptance. Most of these distributors
had historically sold conventional products into the markets the Company wished to pene-
trate. As the Tensar technology has become more accepted. the Company has broadened and
diversified its overall distribution network with additional direct sales staff focused on higher
profile sales and emerging market opportunities.

The Company's manufacturing and office facility is 172.000 square feet and the
Company employs approximately 75 in administrative and marketing functions and 125 in
manufacturing. Approximately 50 additional temporary staff are employed in the third and
fourth quarters as manufacturing and shipping workloads peak.

PRODUCTS AND SERVICES

The Tensar Corporation manufactures geogrids. geonets, geocomposites. light weight
nets and meshes and purchases and resells various ancillary polymeric products. Since
establishing each unique product category in the marketplace, and. in facl, creating the
industry in most instances. numerous producls have been introduced by others to compete
with the Tensar product line. The Company's products have, however, remained unmatched
in terms of quality and performance capabilities. as have its lechnical support capabilities.
The Company enjoys a significant majority share in its principal markels and maintains
attractive margins on its sales.

Geogrids are a member of a growing family of geosynthetics, which are polymeric
materials used in earthwork construction. As high performance aggregate/soil reinforce-
ments. geogrids enable higher safety levels. betier land utilization and more economical
construction. Tensar products have been used, in many thousands of aggregate/soil
reinforcement applications throughout North America and in other parts of the world
through affiliated companies in the United Kingdom and Japan.

Geonets and geocomposites are used in {he leachate colleclion and groundwater
protection systems of landfills and other waste containment facilities as well as in a variely
of earthwork structures. Tensar gained acceptance of these products by the EPA in 1985 and
thereby created this industry. These products. now manufactured by Tensar and a variety of
other competitors, provide reliable and economical drainage channels for these facilities.
achieving superior levels of groundwater protection and construction economy than could be
achieved by the use of conventional drainage materials (principally sand).



Tensar fencing products are used as safely fencing in the construction industry and as
methods of improving productivity in the agricultural sector. They provide a variety of
advantages to the producer including improving access to farmland. preventing erosion.
reducing weather-induced stress on livestock. and controlling driving snow. Tensar also
manufactures and purchases and resells several polymeric products o the home and garden
markel which assist the homeowner in landscaping. erosion protection, and non-chemical
means of weed prevention.

The Company also serves several new and developing markets for OEM/fabrication
applications of its products. These are quietly established and grown with limited awareness
of such applications in the general marketplace.

All Tensar products are unified by the concept of providing polymeric materials in
forms that offer higher levels of safety, productivity, efficiency. or aesthetics to the end user.

MANAGEMENT TEAM

The Company's key management team today includes seven senior executives. Four of
the seven have been with the Company since its inception. Mr. Egan joined the Company in
1990. Messrs. Gilberl and Briggs joined the Company in 1993. Brief biographical profiles of
each are outlined below. The Company's management. professional, and technical staff also
include numerous additional individuals with exceptional qualifications in business and
engineering. Numerous employees of the Company have received national awards and
recognition and have their work regularly published in national publications.

) Garry ok - Presiden] and Chiel Eveculive Ol

D. G. Fehrman. 51, Presideni and Chief Executive Officer of The Tensar Corporation. has
been responsible for The Tensar Corporation's strategic direction and business perfor-
mance from the inception of the business. While responsible for Gulf Canada Limited’s
corporate development aclivities, Mr. Fehrman negotiated agreements with Netlon
Limited in 1981 which lead to the formation of The Tensar Corporation. Mr. Fehrman
subsequently managed all aspects of implementation of the new business. In 1988,
following an acquisition of Gulf Canada Limited by others. he formed a new corporation
and led a management buyout of the assets of the prior business.

Mr. Fehrman's corporate development responsibilities with Gulf Canada also inciuded
direction of the corporation’s strategic business planning, mergers and acquisitions,
diversification and divestment activities. In other positions with Gulf Canada. where he
was employed for five years, he had overall responsibility for the corporation’s
research and development and its financial planning and analysis activities. Prior to
joining Gulf Canada. he was employed by Ontario Hydro for 12 years. His initial
responsibilities were in nuclear engineering and computer systems development. Foll-
owing these assignments, he held several senior positions in corporate finance.



Born in Ontario, Canada, Mr. Fehrman received a Bachelor's degree in Engineering
Physics and a Masters degree in Business Adminisiration from McMaster University in
Hamilton, Ontario.

ol /. Homzineton  Vice Presi bt Financial Ol

Mr. Harrington. 46. holds a graduate Finance degree from Duke University's Fuqua
School of Business and a Professional Accounting degree from Northwestern
University's Kellogg School of Management. He is also a CPA and was employed by the
public accounting firm of Arthur Young & Company from 1975 to 1978. In 1978, he
joined Schlumberger. Ltd.. a leading oi] field service company. Mr. Harrington held
several senior financial positions while at Schlumberger, Ltd.. both domestically and in
Europe. Prior to leaving Schlumberger, Lid.. Mr. Harrington had overall financial
responsibility for financial reporting. taxation. treasury and data processing for the
Company's oil field service business in Europe. Mr. Harrington joined Tensar in his
preseni capacity in 1984. His responsibilities include all areas of finance, administra-
tion. human resources and data processing.

lotard £ Gilber! - Vire President - Qoeral

Mr. Gilbert. 43, received a Bachelor of Science degree in General Engineering from the
U.S. Naval Academy and a Masters of Science degree in Public Administration from
George Washington University. Upon completing his Naval Academy training, Mr. Gilbert
served six years in the United States Navy. After leaving the Navy, Mr. Gilbert worked
for Mobil Chemical Company for eleven years, primarily in the Plastic Packaging
Division. Mr. Gilbert's most recent experience prior to joining Tensar was as President
and General Manager of Richmond Technology in Redlands. California. Mr. Gilbert
joined Tensar as its Vice President - Operations in June 1993.

Cober] 7 Briozs  Hice Presiden] - ddminisiratinn and General Counsel

Mr. Briggs. 41. received his B.A. degree from the University of Texas and his law degree
from American University in Washington, D.C. Upon graduation from law school, he
worked as an attorney for Exxon Corporation. In 1980, he joined Schiumberger
Limited. a multinational oilfield service company. Beginning as a corporate attorney in
Houston, he held several senior positions, both in the U.S. and abroad. Prior to joining
Tensar, Mr. Briggs was Schiumberger's General Counsel in Paris. France for all interna-
tional operations of the company's principal oilfield service group. Mr. Briggs joined
Tensar in July 1993.

fQéﬁﬁi { 5&2@:&: - %S{Q’ﬁif - Z’ﬁﬂﬂﬁﬂ fﬂ,’iﬂfﬁﬁéﬂﬂ’ﬁﬂﬁ. s /'EG

Mr. Easterle, 50, received undergraduate and graduale degrees in Business Admin-
istration from Central Michigan University. From 1969 to 1974, he held various
marketing. producl development. and sales management positions with the General
Electric Company. In 1974, he joined the Vallen Corporation. a leading national



manufacturer/distributor of industrial safety equipment. where he held several senior
marketing and management positions. In 1982, he was appointed Vice President of
Sales and Marketing and an Officer of Encon Manufacturing Company. a division of
Vallen. Mr. Easterle joined Tensar as Vice President - Sales & Marketing in 1984 and
was appointed President of Tensar Polytechnologies in October 1991.

bl 2, fran - Prosidenl. I s Pechnolocies. ]

Mr. Egan, 43, received a Bachelor of Science degree in Civil Engineering from Bucknell
University in Lewisburg. Pennsylvania. and a Masters of Science degree in Geotechnical
Engineering from the Universify of lllinois. Prior to joining Tensar as President of TES
in 1988, Mr. Egan was initially employed by Morrison-Knudsen, Inc.. and then for
several years by The Reinforced Earth Company of Arlington. Virginia as its Vice
President -~ Engineering & Business Development. During the years 1989-1993 Mr.
Egan also acted as President of Tensar Environmental Systems, Inc. Mr. Egan was
appointed President ~ Tensar Earth Technologies. Inc. in January 1990.

Jewey £ Tole - President. Tensar fvironmental Syslems. e,

Mr. Tate. 53. received a Business Administration degree from Jacksonville State
Universily. After spending six years in the Textile Fibers Division of E. 1. Dupont de
Nemours. Inc.. where he held several production and personnel management positions.
Mr. Tate joined JC} Americas. Inc. For the next 10 years. he held several progressively
more responsible positions in Operations Management. He was then hired by Wabash
Datatech Inc.. a manufacturer of computer data storage devices. as its Vice President -
Operations and remained with this company for three years. Mr. Tate joined Tensar as
its Vice President -Manufacturing & Engineering in February of 1984. During the years
1986-1989 Mr. Tale also acted as President of Tensar Earth Technologies. Inc. and
Tensar Environmental Systems. Inc. He was re-appointed President of Tensar Environ-
mental Systems, Inc. in February 1993.



TENSAR DRAINAGE PRODUCTS REFERENCE LIST

Project Li

Croton Point Landfill

Croton-On-Hudson, NY

Babylon Landfill
W. Babylon, NY

BFl-Lorain County
Oberlin, OH

Dade County
Miami, FL

Fox Point State Park
Wilmington, DE

Millersville Sanitary LF

Anne Arundel, MD

Michaeisville
Michaelsville, MD

Tillman Ridge
St. Augustine, FL

Battle Mt. Mining
Battle Mt., NV

‘Union County R.R.F.
Union County, NJ

Upper Occoquan
Centerville, VA

Hassayampa Landfill
Hassayampa, AZ

Contact

Briarwood Contracting Group

Dan Bautista
(914) 936-3600

Tully Construction Co., Inc.

Chris Haverstrom
(718) 446-7000

BFI-Mid America Region

Bruce Schumucker
(216) 774-4060

Poly-America
Larry Rowold
(214) 647-4374

Contech, Inc.
Jackie Haley
(413) 283-7611

Heery - Project Manager

Jim Trouba
(410) 757-1122

Palco Linings
Frank Taylor
(908) 753-6262

Hubbard Construction Co.

Mike Morris
(904) 260-8009

Serrot Corp.
Frank Strnad
(702) 566-8600

Palco Lining
Frank Taylor
(908) 753-6262

Gundle Lining Systems

Kevin Simms
(713) 443-8564

Serrot Corp.
Frank Strnad
(702) 566-8600

Product
DC3205

DC6205

NS1605

DC3105
NS1305
NS1405
DC4105
DC4205
NS1405
NS1305
NS1605
NS1405
DC4105
DC6205

NS1305

Quantity
1,250,000 s.f.
2,700,000 s.f.

175,000 s.f.

430,500 s.£.
414,000 s.f.
340,000 s.£.
680,000 5.£.

3,600,000 s.1.
1,850,000 s.f.
2,260,000 s.f.
365,000 s.f.
200,000 5.£.
- - 600,000 s.f.

1,320,000 s.f.

410,000 s.f.

9/1/93

3/9/94

8/31/93

8/30/93

12/21/93

4/8/%4

7/1/93

1/15/%4

4/27/94

1/18/93

6/7/9%

5/3/%4
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DRAINAGE NET NS1408

PROPERTY TEST METHOD NOTES UNITS VALUE
Elow Capacity
* Gradient of 1
* Transmissivity @ 500 pst ASTM 4716 NI 7 x10°  #¥fsec 21
22 el \ (gpmst) (9.55)
* Transmissivity @ 10,000 pst spe w frrd . x10% fi¥/gec 16
' . - (gpmM) (7.24)
* Transmissivity @ 20,000pst )( T\? oo led X107 t¥fsec 8.6
B © L {gpm/fy (3.86)
Mechanical Properties 1
. Poros'n-y 0.85-0.680
v+ Peak Tensiie Strength MD ASTM.D5035 | DivB2 2,5 los/foot 575: 489,
« Compressibility
@ 20,000 psf TT™ 2.2 34,5 % 50
Material
v~* Polyethylene-Specific Gravity ~ ASTM g/em® 0.840
v * Carbon Black Stabilization ASTM D lgol 9% 25
Dimensions
~* Thickness 0.D. Calipered 26,7 inches i 0.20
Unit Weight ozfyd? 29
* Open Area COE Method Modified % 58
* Roll Length ft 300
* Roll Width ft 14.0
* Roll Weight bs - 845
Notes:
1. Except where noted all reported test values are nominal.
2. Minirnum Value.
3. Compression tests are performed on a 2-inch square sampie loaded at a 1mm/minute constant rate of strain.
4, Maximum Value. . - .
5. Tensile Strength and Compressibility properties shall be tested Dy the manutacturer every 10,000 square yards
of products.
6.

Thickness is measured by piacing the specimen flat on & comparator base and lowering a- round 1/2 inch
diameter flat end contact surface squarely over a junction. .
—7. - Product thickness shall be measured by the manutfacturer every 2,500 square yards of product.

The Tensar Corporation MATERIAL PROPERTY DATA SHEET
1210 Citizens Parkway NS1405
Morrow, GA 30260 August 4, 1094

1.800-845.4453



DRAINAGE COMPOSITE DC4205
Trevira 1128

The drainage compeosite shall consist of a geotextile bonded to each side of a drainage net. The drainage
composite shall have a low compressibility in order to maintain high flow capacity over a wide range of
confining pressures. The bonding process shall not introduce adhesives or other foreign products. The
strength of the bond between the drainage net and the geotextile shall be greater than the friction
developed between the geotextile and a soil. The drainage composite shall maintain a high tlow under
long term loading conditions and shall be resistant to all forms of biological or chemical degradation
normally encountered in a soil environment. The draisage composite shall be made from the drainage
net and geotextile products whose property requirements are fisted below.

PROPERTY TEST METHOD NOTES UNITS VALUE
Flow Capacity ASTM 4716 1
» Gradient of 1
+ Transmissivity @ 500 psf x100%/sec 21
(gpm/ft width) {9.55)
«  Transmissivity @ 10,000 psf x10°1t%/sec 16
(gpm/tt width) (7.24)
« Transmissivity @ 20,000 psf x1031/sec 8.6
(gpm/tt width) {3.85)
Mechanical Properties 34,5
+  Compression 1.2
@ 20.000 psf % S0
+ Peak Tensile Strength-MD ASTM D5035 6 Ibstt 575
Dralnage Net
* Aperture Size 1.D. Calipered 7 inches 0.3
* Thickness Q.D. Calipered 8,9 inches 0.20
+ Polyethylene Polymer
-Specific Gravity ASTM D792 g/em® 0.940
-Carbon Black Stabilization ASTM D4218 % .5
Geotextile 10
+ Grab Tensile Strength ASTM D4632 Ibs 230
« ADS ASTM D4751 US Std.Sv.Sz 70
+  Weight ASTM D1910 oz/sy 8.0
Composite
+ Laminate Bond Strength ASTM FS04 11 gfin 400
« Dimensions - Finished Product
-Thickness O.D. Calipered in 0.24
-Roll Length ft 225
-Roll Width (Drainage Net) ft 14
+ Roll Weight lbs 890
Notes :
1. Test values are for the core net only.
2. Compression Tests are performed on a 2-inch square sample loaded at & 1mm/minute constant rate
of strain.
3. Test values are for drainage net prior to bonding process.
4, All test values are nominal, uniess otherwise indicated.
5. MD - Machine {roll) Direction.
6. Minimum value.
7. Inside dimensions in each principal direction are measured by calipers.
8. Outside dimensions in each principal direction are measured by calipers.
9. Thickness is measured by placing the specimen fiat on a comparator base and iowering a round 1/2

inch diameter fiat end contact surface squarely over a junction.

10. Geotextile splices within each roll of finished goods shall be considered acceptable product. The
splicing methods shall include, but are not limited to, stitching or heat bonding. The finished splice
shall maintain the continuity of the fittration function of the geotextile. These methods will be
considered viable and acceptable unless otherwise specified.

11. Minimum value of a random 5 sample {MD) average between the polyethyiene geonet and the needle

punched geotextile.
The Tensar Corporation MATERIAL PROPERTY DATA SHEET

1210 Clizens Parkway D205
Morrow, GA 30260 Septamber 13, 1994
1-800-845-4452



DRAINAGE COMPOSITE DC4105
Trevira 1128

The drainage composite shall consist of a peotextile bonded to one side of a drainage net. Tha drainage
composite shall have a low compressibility in order to maintain high fiow capacity over a wide range of confining
pressures. The bonding process shall not introduce adhesives or other foreign products. The strength of the
bond between the drainage net and the geotextile shall be greater than the friction developed between the
geotextile and a soil. The drainage composite shall mairttain a high flow under long term loading conditions and
shall be resistant to alf forms of blological or chemical degradation normally encountered in a soil environment.
The drainage composite shall be made from the drainage net and geotextile products whose property
requirements are listed below, :

PROPERTY TEST METHOD NOTES UNITS VALUE

Elow Capacity ASTM 4716 1

* Gradient of 1

* Transmissivity @ 500 psf x101t%/sec 21

(gpm/ft width) {8.55)

* Transmissivity @ 10,000 psf x10™ht</sec 16

(gpm/ft width) (7.24)
* Transmissivity @ 20,000 psf x10™M</sec 8.6
{gpm/tt width) 3.86)
Mechanical Properties 34,5
*+  Compression 1,2
@ 20,000 psf % 50

» Peak Tensile Strength-MD ASTM D5035 € Ibs/tt 575

Drainage Net

* Apenure Size L.D. Calipered 7 inches 0.3

* Thickness O.D. Calipered 8.9 inches 0.20

* Polyethyiene Polymer

-Specific Gravity ASTM D792 gfem® 0.940
-Carbon Black Stabilization ASTM D4218 ' % 25

Geotextile 10 )

* Grab Tensile Strength ASTM D4632 Ibs 230

* A0S ASTM D4751 US Std.Sv.8z. 70

+  Weight oz/sy 8.0

Composite

* Laminate Bond Strength ASTM F904 11 g/in 400

* Dimensions - Finished Product

-Thickness ©.D. Calipered in 0.23
-Roll Length ft 25
-Roll Width (Drainage Net) # 14
*  Rol Weight ibs 765
Notes
1. Test vaiues are for the core net only.

2. Compression Tests are performed on a 2-inch square sample loaded at a 1mm/minute constant rate of strain.

3. Test values are for drainage net prior to bonding process,

4. All test values are nominal, uniess otherwise indicated.

5.  MD - Machine (roll) Direction.

6.  Minimum value.

7.  Inside dimensions in each principal direction are measured by calipers.

8. Outside dimensions in each principal direction are measured by caiipers.

8.  Thickness is measured by placihg-the specimen fiat on a comparator base and lowering a round 1/2 inch
diameter flat end contact surface squarely over a junction.

10.  Geotextile splices within each roll of finished goods shall be considered acceptable product. The spiicing
methods shall inciude, but are not limited to, stitching or heat bonding. The finished splice shall maintain the
continuity of the filtration function of the geotextile. These methods will be considered viable and acceptable
unless otherwise specified.

11, Minimum vaiue of a random 5 sample (MD) average between the polyethyiene geonet and the needle punched

eotextile,

The Tomg-r Corporation MATERIAL PROPERTY DATA SHEET

1210 Citizens Parkway DC4105

Morrow, GA 30260 Septemnber 13, 1064

1-800-845-4453
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Hoechst Celanese

Product Description
Trevira® Spunbond Type 011/280

Technical Fibers Group
Hoechst Celanese Carporaton
Spunbond Business Unit

Post Otffice Box 5650

Spartanburg, SC 29304-5650
803 578 5007

Toll Free 1 BOO 845 7557
Fax 803 570 5830

Trevira® Spunbond Type 011/280is 2 100% continuous filament polyester nonwoven neediepunched engineering
fabric. The fabric is resistant to biological and naturally encountered chemicals, alkalies, acids, and ultraviolet
light exposure. Trevira® Spunbond Type 011/280 conforms to the property values listed in the following table:

B MINIMUM
TEST TYPICAL TEST
FABRIC PROPERTY UNIT METHOD VALUE! VALUES?
Fabric Weight oz/yd? ASTM D-5261 8.5 8.0
Fabric Thickness, t mils ASTM D-5199 120 105
Greb Strength  (MD/CD) Ibs ASTM D-4632 | 320/260 230
Grab Elongation (MD/CD) % ASTM D-4632 75180 60
Trapezoid Tear Strength  (MD/CD) ibs ASTM D-4533 | 110100 80
Puncture Resistance lbs ASTM D-4833 125 100
Mullen Burst Strength psi ASTM D-3786 435 380
Water Flow Rate gVt ASTM D-4491 130 90
Permittivity, W sect ASTM D-4491 1.76 1.20
Permeability, k. = ¥xt cmfsec | ASTM D-4491 53 ' )
AOS Sieve Size | ASTM D4751 | 70-120 70
mm 210-.125 210
Standard Roll Widths® f 12.5 and 15.0
| Standard Roll Lengths’ ft 300

MD = Machine Direction CD = Cross Machine Direction -

! The values hstad are average vaim ‘
? These minimum values represent minimum test vaiues as deummned fromQua.!n:y Control (QC) tsnng
3 Other width and length rolls are available upon request.

011280
November 17, 1993

Hoechst B

»*x TOTRL PAGE.BGB =
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Drainage Composite Installation Suggestions

Storage and Handlinag

The drainage composite shouid be provided in enclosed plastic bags .
in order to protect the geotextile portion of the material. Once
the drainage composite arrives on site, the contractor may choose
to store the product under a tarp or inside a storage facility {if
available) for extra protection against damage to the drainage
composite, mishandling, or contact with blades or sharp tools.

Installation: Placement and Seamina

v

The drainage composite should be secured against wind action by
sandbags or an equivalent when required.
* On sloping areas (steeper than 10-), drainage composite should

be anchored at the top of the slope to prevent it from sliding
down the slope.

* Fill material should be placed, spread, and compacted in such a

manner to ensure: '’ that the drainage composite is not damaged; 2
minimal slippage of the drainage composite on the underlying

geosynthetics; and °’ no excess tensile stresses in the drainage
composite,

* The drainage composite shouid be protected from mud, dirt,

dust, wet cement, and similar materials which may affix to the
geotextile or core net.

:) When connecting the drainage composite rolls side-to-side:

the rolls should be butted against eagp other; ¥ the net should
be tied approximately every 5 feet; and °’ the geotextile should
be overlapped a minimum of 3 inches.
* When connecting the drainage composite rolls end-to-agd:
D the net should be overlapped approximately one foot; the net
§hou1d be tied approximately every 6 inches across the roll; and
’ the geotextile should be flapped over to cover the net.

* Any damaged geotextiie should be covered with extra geotextile

before backfilling.

TENSAR Environmental Systems, Inc.
1992



TENSAR DRAINAGE NET INSTALLATION CUIDE

1. DELIVERY

Drainage Nets from The Tensar Corporasion are delivered on-site in lighrweight, eary to handle
rolls. The widsh of rolls is 6.33 feet; the siandard roil lengiis are 98.4 feet or 300 feet, however,
longer or shorter rolls can be manufacured.

Il. STORAGE

Tensar drainage nes have been stabilized for uitravioler light by adding carbon black 16 the
potyetitylene resin. Conseguernty, they can be siored owdoors without any protection during all
the time necessary for construction.  Precautions necessary for geoteailes and some
geomembranes, such as protection by opague wrapping, are not reguired. However, wrapping
or sheliering is recommended i0 keep the ner clean. Dirs or dust in the insialled net can be
fransported by the liguid and conveyed by the net and subsequently deposited, which may couse
clogging. If plasiic net roils have not been protecied during fransporiation or siorage, they should
be washed prior 10 instailation, This reguirement is similar r0 wasning aggregate prior 1o use in
a drainage iayer or trench.

III, GROUND PREPARATION

Drainage nets are never placed in direcr conracr with the ground. If a net is placed on a
geomembrane, there are smict requirements for ground preparation 1o ensure that the
geomembrane will not be punciured but special preparation need be made for the net. Ifaneris
placed on a geoteaile, stones likely 10 puncrure the geotemile should be removed.

in most cases it should be possible 1o find a georexile srong enough so thar a net/ geotexile
system could be put on almosi any unprepared subgrade or waste surface. However, when the
waste or subgrade surface on which a net/geotexile is placed is too irregular, fine svil or waste
particles ransporied by flowing liquids may accumulase in the empty spaces besween irreguiar
subgrade of waste surface and geotexile, thereby locally clogging the geoietile.

IV. INSTALLATION STEPS

Due 10 their flexibility, plastic nets are easy to place. Due 10 their tensile strength they can be
placed on steep siopes, even vertical wails. Recommendations Jor placemen: follows:

Placement on Horizontal Area

On a horizonsal area, rolls can be pushed by hand and easily unrolled. An alternative consists
of placing the roil on a spindle fized ar the rear of & vehicle.
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Placement on o Slope
Several alternative methods can be used: N

* The ner roll is placed around a fixed spindle at the top of the slope and is unrolled by pulling
the end of the nes down the siope.

* The nev roll is unrolled on a flar area near the top or the bouiom of the slope and is pulled into
position.

The nert roll is unrolled down the slope while the end of the ner is iemporarily secured ar the
top by workers sianding on it. (By doing so, it is difficult 1o align neis 10 ensure uniform
overlap of adjacent rolls.)

* Several net rolls are: (1) unroiled on a flas area near the top of slope; (2} joined laserally; (3)
rolled up again to form a single wide roll thas is unrolled down the slope while the end of the
ne is iemporarily secured ar the top by several workers standing on it. (This method can
overcome the alignmen: problem mensioned above.)

Unrolling rolls down a siope can be dangerous. The roll lengths must be known prior to pushing
the rolls and the pash likely to be followed by the roll must be cleared. Accidenis have been
caused by a geomembrane roll rolling freety down a 2H:1V slope. Net rolls do not roll down
slopes as fast as geomembrane rolls and the above deseribed method has been successfully used
on a L5SH:1V slope.

Neis are usually unroiled afier the anchor trench as the 10p of the siope has been excavated. Care

should be taken noi to enmrap in the net channels small stones from the soil excavated in the
anchor rrench.

If necessary, net rolls can be unrolled horizontally across a siope. For example, in a landfill
where a double layer of nev is required ar the toe of the slope, the first layer of ne will be
unroiled from the top of the siope, as discussed above, and the second layer will be unrolled
across the siope ar the toe.

Placement Against o Vertical Wall

A 1.6m (5.2 fi) or 1.9m (6.3 ft) wide roll may be difficult 10 place against & vertical wall. Rolls
can be cut in halves (0.8m, i.e. 32 In., or .95m, i.e. 38 in.} 10 focilitate placemen.

Agains:t vertical walls, placement may be facilitared by using a net-geotexzile composite fabricated
in advance.
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Y. ANCHORING
On a Slope

The net should be anchored ar the 10p of the siope 1o preven: it from sliding along the slope, A
convenien: way is 1o place the 10p end of the ne tin the anchor trench with the geomembrane(s)
placed beneath and/or above the nex (see Figure 1). The anchor rrench presented in Figure 1(d)
provides iemporary anchorage of the geomembrane while the net is being insialled. Similarly, the
anchor french in figure 1 (f) provides temporary anchorage of the lower geomembrane and the net.

On a Vertcal Wall

Neis can be naiied or secured 10 the back of a vertical wall using bolted sieei or wooden banens.
They can also be droped from the top of the wall where they are secured with sand bags uniil
backfill is in place.

V1. SECURING AGAINST WIND ACTION

Nezs placed on a horizontal area or on a siope should be secured against wind acsion by sand
bags or reclaimed tires. On a slope it may be necessary to antach sand bags and tires 10 the 1op,
using ropes. Although nets can be weided to some geomembranes (especially HDPE) this is not
recommended because differential movemenis berween nets and geomembranes can iear the
geomembrane.




TENSAR Drainage Net
installarion Guide

| /___.

(cj (@)
fe) 9]
mmmmm GEOTEXTI
GEOMEMeP
(&)

Figure 1:
= Cross sections of anchor trenches: (a) traditional anchor trench for a geomembrane; (b)
anchorage of peoiextile/net/geoteaile composite; (c) (d) examples of anchor trenches for leac':‘uue
collection layer; (e) (f) exampies of anchor mrenches for a double geomembrane liner with @
drainage nes used as a leak detecrion system (Note: it may be useful t0 vent the air entrapped in
the net by maiing a hole in the top geomembrane liner at the crest; the hole must be sealed afier
filling the landfill or liquid impoundment); (g) aliernate miangular eross-section.
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VII. STACKING

When several lavers of ne: are siacked, care should be 1aken 10 preven: strands from one laver
from penerrasing the channels of the nex layer, thereby significansly reducing the ransmissiviry.
This cannot happen if stacked nets are placed in the same direcion.

In the corners of the side siopes of recangular landfills or liquid impoundments, nets should be
overiapped as indicated in Figure 2. An exra roll of ner should be unrolled in the corner, afier
the placement of the regular nexs for the following two reasons:

* flow rase is expected 1o be higher in corners than elsewhere on the slopes; and

* there is more risk in corners than anywhere eise thar srands Sfrom one laver of netr penerrate
channeis of the next laver.

VIll. ADJOINING ADJACENT ROLLS

Joining adjacen: rolls when the joint is in the direction of flow is achieved by butting or
overiapping. When joinss are not in the direction of flow, adjacent rolls should be overlapped 1o
ensure continuiry of flow. Overlapr should be ar leass 7Smm (3 in.). Connectiont that are
expected to be subjeaied 1o tensile stresses (during or afier installation of materials adjacent to the
nel such as peomembrane, geotexile or soil) can be made by spot welding or tying adjacent or
overiapping ner layers using srrings, plasiic fasteners or polymer braid, preferably white or
colored for easy inspecrion. Typically, adjacent neis are spot welded every 1.5m (S fi.). Ners are
normally weided or bonded io geomembranes, although geomembranes should nor be amached
using metallic connections because these connections may damage the geomembrane.

IX. QUALITY CONTROL OF PLACEMENT

Quality conrrol of installation can be carried ows ar a glance by checiang the continuiry of the net
layer, while quaiiry conrrol of parvicle size, thickness and cleanliness of sand or aggregate
drainage lavers is time consuming. Contracior mistakes are minimized because T ensar drainage
news are easy 1o instail

4+ X. INTERACTION WITH ADJACENT MATERIALS

Connecrion with Pipes

There are three ways 10 connect a net 1o a pipe:

* The net can be wrapped around a slotted or perforased pipe (Figure 3(a).

* The net can be embedded in the aggregate bedding surrounding the pipe (Figure 3(b).

¢ The net can be inserved into a specially designed pipe (Figure 3(c)

5
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Figure 2: Panern of nets overlapping in the corner of the side slope of a landfill or liquid
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Connection with Granular Drainage Layers

Connection of a net with open graded gravel poses no problem. A 0.3m (1 i) overiap is usuaHy

sufficient (Figure 4aj. The gravel should be washed prior to piacement.

Pat bbb bl b i S Y

GEOTEXTILE

N W
\“ X\\...\ [fs0 mw-‘ 1

SLOTTED PIPE

GEONET

. Figure 3

Connection of drainage nets with pipes.
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Figure 4; Connecion of a drainoge ne: with a gravel layer; (a) without a geotexile
berween gravel and peomembrane; (b} with a geoteaile berween gravel and
geomembrane. In the laner case, an extra layer of net is required because the
rransmissiviry of the net in contacs with the geotexile is decreased as compared
to its transmissivity in contact with the geomembrane. This eara layer of nex
can be unrolled across slope.
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TENSAR DRAINAGE NET QUALITY CONTROL /

QUALITY ASSURANCE MANUAL
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Revision #002



L

INTRODUCTION

The Quality Control Testing and the Production Testing provide a solid
foundation for the assurance that TENSAR DRAINAGE NETS produced
by The Tensar Corporation at the Atlanta, Georgia, manufacturing
facilities will reliably perform to their design functions.

This manual provides an overview of THE TENSAR CORPORATION
DRAINAGE NET PRODUCTS quality assurance program.



H.

QUALITY CONTROL AND PRODUCTION CHECKS
PURPOSE

Allows Qperations to improve their capability to maintain a controlied
process and to increase production efficiency by routinely monitoring
easily measured product characteristics which can be associated with
process conditions.

Any production not meeting the measured characteristic’s specification
is flagged and set aside for further dispositioning by Quality Control
personnel. ‘

Quality_Control checks and tests are the basis for dispositioning of
product, are the source of datz for ietters of certification, and are checks
on Production measurements.




CONTENTS

The information on the following pages is divided into Sections A, B,
and C.

Section A details Production quality checks. It lists the product
characteristics to be measured or otherwise monitored and the frequency
of performing these checks.

Section B details the Quality Control checks and laboratory tests. It lists
the measurements and physical tests to be performed on QC samples and
the frequency of testing.

Section C is the Appendix. It contains tabulations of the measurements,
QC tests, specifications and frequency of tests for typical drainage net
products as carried out by Production and by the Quality Control
Laboratory of The Tensar Corporation. The chart form provides an easy
reference summary to Sections A and B.



SECTION A: PRODUCTION’S QUALITY CHECKS AND SCHEDULE

Rolls will be checked routinely for dimensional and visual parameters felt to be important
as factors in preliminary acceptance or rejection of the product. Once in specification,
the following scheme wiil be carried out at a frequency of no less than once per 1,250
square meters of production.

L

Length will be taken from the line’s counter and recorded to the nearest
0.1 meter.

Weight/Length will be determined from a full width by 1 meter long
sampie taken directly from the production line.

Thickness will be taken from the weight/length sample. The thickness
will be taken from each of three areas across the network:

*) an edge
*) 1/4 the distance in from an edge
*) the center

The sample will be located flatly against the comparator’s base with one
junction centered under the contact surface of the dial indicator. Three
measurements of each area will be taken and an average for each location
will be recorded to the nearest .01 mm.

Mesh Count will also be taken from the weight/length sample and the
three values will be recorded individually to the nearest whole mm.

Width will be taken from the weight/length sample. Additionally, this
parameter is checked many times between scheduled measurements by the
use of a scale on the production equipment.



SECTION B: QUALITY CONTROL LABORATORY TESTING AND SCHEDULE

Once a product run has been established as meeting specifications, through Quality
Controi testing the typical QC sampling schedule as {isted will be foliowed.

Typical QC Sampling Schedule

o Once every 7,440 m” of production, a full width by 1 meter long sample is to be
taken from the production line to the Quality Control Lab. This sample is to be
evaluated for the following: '

Tensile Strength (machine direction)
Compressibility

% Weight Carbon Black
Melt Index

Specific Gravity
Appearance

Width

Thickness

Weight per length
Weight per area

Mesh Count on Helix

g N N N N

0 Once every 3,720 m?® of production, a full width by 1 meter long sample is to be
taken from the production line to the Quality Control Lab. This sample is to be
evaluated for the following:

1.  Appearance
2.  Width
3. Thickness
4, Weight per length
5. Weight per area
6. Mesh Count on Helix
o Hydraulic Transmissivity testing, although not a Quality Control test, is

performed when specifiacily requested before the production rua.



BRIEF DESCRIPTION OF QUALITY CONTROL LAB TEST PROCEDURES

1.

Sa.

Tensile Strenoth (MD) Network Width (ASTM 5035)

Five specimens, each being 150mm in the machine direction by 50mm in
the cross-machine direction, are individually loaded paralle! with the
product’s machine direction to determine the average maximum strength
of the network along the machine direction per meter width.

Compressibility (Tensar Method TM2.2)

a (50 x 50) mm specimen is loaded between flat, parallel surfaces at a
rate of Imm/minute to determine how much the product compresses under
given loads. This is an indicator of relative performance regarding
transmissivity of the product.

% Carbon Black (ASTM D4218-82)

The % weight of the carbon black additive can be determined by
comparing the exact weight of three specimens, before exposure to a high
temperature in 2 muffle furnace, to the weight of their residue.

Melt Index (ASTM D1238, Procedure B)

The rate of extrusion of moiten resin through a die of a specified length
and diameter at a temperature of 190 degrees centigrade under a load of
2.16 kg is measured via this method and procedure using a melt
plastometer meeting the methods requirements.

Specific Gravity (ASTM D792-66)

The specific gravity is determined via the following ratio:

the weight. in air, of the melt index extrudate
the weight, in IPA, of the melt index extrudate

The density of the IPA is determined and accounted for in the actual
calculation of the specimen’s specific gravity.



BRIEF DESCRIPTION OF QUALITY CONTROL LAB TEST PROCEDURES

{continued)

Sb.

Density (TM2.5,Foamed Product)

Density of Foamed Product (Tensar TM2.5) is determined by placing a
(20 x 200) mm piece of network into a graduated cylinder containing
distilled water and dividing the length of the 200mm long specimen,
which remains below the water surface, by the 200mm total length.

Appearance

Time is taken to ensure that visual aspects remain constant and reflect a
quality product.

Width (Tensar Method TM2.4)

Network width will be determined while the sample is flat on the floor.
Three measurements will be taken, one across each cut end and one
across the cemter. The three measurements will be reported as an
average. This value will be recorded to the nearest Imm.

Thickness (Tensar Method TM2.4)

Network thickness is determined by use of a dial gage attached to a
comparator stand. Each of the five (2X6)inch tensile specimens are
measured at three different sites before the thensile testing is performed.
The values are recorded to the nearest 0.01mm. '

Weight/Length (Tensar Method TM2.4)

Network length will be determined by measuring the sample, while it is
flat on the floor, along both edges and along the center. The values will
be averaged and reported to the nearest lmm. The network sample
weight is obtained by rolling the product into a tubuiar configuration
applying a 2 inch wide by 16 inch long piece of adhesive tape around this
configuration and placing it onto a floor model balance. The weight is
divided by the average length and is recorded to the nearest 0.001 Ib/m.



BRIEF DESCRIPTION OF QUALITY CONTROL LAB TEST PROCEDURES

(continued)

10.

11,

%)

Weight/Area (Tensar Method TM2.4)

Network sample weight is divided by the product of its measured average
length and its measured average width. The resultant weight/area is
recorded to the nearest 0.001 Ib/m?,

Mesh Count on Helix (Tensar Method TM2.4)

This is a measurement in the network over a specified number of
openings for a given product. This measurement will be determined at
the network’s edge, center, and 1/4 and 3/4 of the distance across the
network from an edge. The locations will be individually reported to the
nearest lmm,

Hydraulic Transmijssivity (ASTM D4716-87)

Boundaries, gradients, loads are dependent upon customer’s needs. Tensar
has characterized products using metal boundaries top and bottom.
Gradients and loads are listed in published information for each product.



SECTION C: APPENDIX
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GUNDLE MATERIAL & INSTALLATION
STANDARDS MANUAL

PREFACE

This manual replaces the "Quality Assurance for the Installation of Flexible Membrane
Lining Systems* manual currently in circulation. All relevant components of the previous
QA/QC manual are incorporated into this document. Additional items have been added
as required. The format has been modified for ease of reference and readability.

Limitation of warranty liability: These descriptions are solely for use by engineers as
general guidelines in formulating preliminary specifications, and should not be relied
upon absent site-specific product testing and manufacturing information. Product
designs_ and spec‘:ficatiqns are subject to change without advance notice, Any

purchase. This special material warranty supersedes all other warranties, express,
implied and statutory, including any implied warranty of merchantability or fitness for a
particular purpose.

®_ The appearance of this symbol indicates that the trademark is registered under the
trademark laws of the United States and also registered in many other countries.

Rev. 5-84



QUALITY POLICY STATEMENT

Gundle Environmental Systems Inc. through its operating entities, Gundle Lining
Systems, Inc. (GLS) and Gundle Lining Construction Corp. {GLCC), is the leading
supplier and instalier of quality high and low density polyethylene liner systems for waste
containment and other applications. The company has been extremely successful by
operating under the philosophy of offering quality products and competitive pricing on a
worldwide basis. The company's management is totally committed to its Quality
Management System and relies on experienced personnel and “state of the art”
processing equipment to achieve the high level of quality in our products and services.

CORPORATE MISSION STATEMENT

The mission of Gundle Environmental Systems, Inc. is to be the world leader in providing
innovative, quality barrier systems, products and services 10 satisfy customer needs in
managing and protecting water and other resources.

Gundle Environmental Systems, Inc., through the Quality Management System, will
maintain compliance with the requirements of the 1ISO 9002 Quality System Standard,
applicable governmental regulations.

Implementation of the company's Quality Management System will ensure the realization
of the following goals:

+  Achieving a high degree of customer satisfaction for its products and services,
. Continuous certification under the 1ISO 9002 Quality System Standard,

. Consistently providing products and services that meet the customer's requirements
and expectations,

.+ Achieving desired product quality through continued process improvement, and
- Continuing growth while maintaining an excellent customer, company, and employee
relationship.

POLICY IMPLEMENTATION

Management within Gundle Environmental Systems, Inc. is totally dedicated to achieving
these ambitious and challenging goals that will require every employee 10 share in this
total commitment to quality. Management's respect for and recognition of its employees,
maintenance of modern processing equipment, and continued commitment to the
Quality Management Program will ensure the future success of Gundle Environmental
Systems, Inc.

{excerpt from Gundie Environmental Systems, inc. Quality Assurance Manual, Revision 1).

Rev. 5-94
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