Ob,12-11/01[96- 03351 »

Operation and Maintenance Manual
MCB Camp Lejeune
Groundwater Treatment System

Volume V of VII

Submitted to:

DEPARTMENT OF THE NAVY
Contract No. N62470-93-D-3032

Submitted by:

———

:_.:,-:':' —=—=—. OHM Remediation

== Services Corp.

g A Subsidiary of OHM Corporation

5335 Triangle Parkway, Suite 450
Norcross, GA 30092

OHM Project No. 16032

November 1996




p N

VOLUME V

MISCELLANEOUS AND BUILDING EQUIPMENT



TABLE OF CONTENTS

Volume I
1.0 SYSTEM OPERATIONS i iiiiiiiiiiiienteccessnsncnnsasancasnnns 1-1
1.1 General Process Description ..........eeevrenennneaccianan. 1-1
1.1.1 Shallow Groundwater Influent Flow and
IronRemoval Systam . .........ciiiiuiienonnneeeennnas 1-1
1.1.2 Deep Groundwater [nfluentFlow .............oviinnn... 1-1
1.1.3 AIrSEIPPING . c.iiiiiei it 1-10
1.1.4 Cartridge Fiitration and GAC Adsorption ......... ... 1-10
1.1.5 Treated EZluent Storageand Discharge ................- 1-10
1.2 OperatingRestart  ...........ooiiiiiiniiniiiian... 1-10
1.2.1 PreStartup Checkdist ....... ...ttty 1-10
1.2.2 Security and Site ACCeSS ...... .. ittt 1-10
1.2.3 HealthandSafety .............cciiieiiiiiiana.. 1-12
1.2.4 Key Contacts and Site Personnel ...........cooooiiiant 1-12
1.2.5 Equipmentlabels............cc.coiiiiiiiiniiiiaa 1-26
. 1.2.6 BaselineReadings ..........c.ocivinieeiiininn.y 1-26
1.3  Groundwater Treatment System Starfup .. ... ccevveeneeeninnn. 1-27
1.3.1 IntroducHonand Purpose ..........c.ceiiiiiiiiiint, 1-27
1.3.2 General Startup Cecn.nem: .............................. 1-27
1.3.3 ImiBalStartup ......oviiiii i 1-28
1.3.3.1MOtOT ROEBHOIM - oo oottt e eeeee e iiaaanns 1-29
1.3.3.2TunOnPumpSeal Water ................oonn. 1-29
1.3.3.3To Initiate Shailow Aquifer Influent Flow ........... 1-30
1.3.3.4Initiate Metals Precmxtatmn ..................... 1-30
1.3.3.5Initiate Deep Actmer InfluentFlow ............... 1-31
1.3.3.6 Flow Equalization in Groundwater Storage Tank . 1-32
1.3.3.7 Air :tnuce., Cartridge Fiiter, and Carbon
Absorber Feed Preparation ........c..vcneennnnn. 1-32
1.3.3.8To Begin the Fiow from T-110 to Air Sripper, Cartridge
Pl.te's and Carbon ..csorae*s .................... 1-33
1.3.4 NormalSnut Down ... i i ittt 1-34
1.3.4.1Normal Shut Down - Case 1
Maintain Tanks Half-fall) ... .o, 1-34
1.3.4.2Normal Snut Down - Case 2 (Maintain Tanks Fuil) ... 1-33
1.3.4.3Normal Shut Down - Case 3 (Maintain Tanks at Low
eVl o et e 1-36
1.3.5 PostShutdown Proceduras . ...coiieeiiinnnnneieenannns 1-37
1.3.6 Misceilaneous Equipment Startup and Shut Down . ........ 1-37
1.3.6.1Startup and Shut Down of Siudge Pump to T-140 ... 1-37
1.3.4. ZStar*uu and Snut Down of :uts: Prass (X-140) ...... 1-38
1.3.6. aSludc'ﬂ RECYC2 oottt i 1-39
1.3.6.4Backwash GAC Carbon Adsorber ............... e 1-40
1.3.6.53Backwash Water to X-130 ......cciuiiiiiiia... 1-41
1.3.6.6 Transfer Water from Sump T-025 . .......... o0t 1-42
1.3.6.7 Transier Water trom Sump T-115. .o 1-42
1.4 Normal Operations and Controls ........ ... .ohiienenn e 1-43
1.4.1 Normal OpPerations ................ccoeeeeeeces e 1-43

1.4.2 Instrumentation and ControiSystam ... ..onveeiann. 1-44



1.5

1.6

TABLE OF CONTENTS - CONTINUED

1.4.3 Groundwater EXtraction System . ..o.vvvvnnennennnn. ... 1-45
1.4.3.15hallow Groundwater Exzaction System (Dwg P-3).. 1-30
1.4.3.2Deep Aquifer Extraction System . ................. 1-52

1.44 DronRemovalSystem ...........c.coiiiieeemnnnnnnn. .. 1-53
Ld41MixTank .. ..ot e 1-53
1.4.4.2CHan0er ... e 1-55
1.4.4.35ludge Thickener .............coiiiaeininn.... 1-3¢6
1.4.4.4Sludge Dewatering Press ... ..cooevnvnnnnnnnn. .. 1-56
ld4SHead Tank . ... .. ... oo, 1-36
1.4.4.6ChemicalStorage . ... ... .o 1-57

1.4.5 Groundwater Storage and Feed System . ................. 1-58
1.4.5.1Groundwater Storage Tank and Feed System ....... 1-58
1.4.5.2Greundwater Storage and

Feed System Instrumentztion and Control .. ........ 1-58
1.4.5.3ChemicalStorage . . ...t 1-60

1.4.6 AirStrippingSystem .......... ... ... e, 1-60
1.4.6.1 Air Stripper Column and Equipment .............. 1-60
1.4.6.2 Air Stripper System Instrumentation and Control . ... 1-61

1.4.7 Liquid Granular Activated Carbon (GAC) Adsorber System . 1-62
1.4.7.1Cartidge Filters . ... .....oiiaia oL 1-62
147 2GAC Adsorbers . ..ot v it 1-63

1.4.8 Effluent Storage and DischargeSystem .................. 1-63
1.4.8.1Effluent Storage Tank and Discharge Equipment. . ... 1-63
1.4.8.2EHluent Storage Tank and Discharge

Insttumentation and Contxol .. .. .....oeeun....., 1-64

1.4.9 Secondary and Utility Systems ........................ 1-65
1.4.9.1Backwash Water Holding Tank .................. 1-65
1.4.9.2Compressed AirSystem ...........c.veiinu..... 1-66
1.4.9.3Building Drainage System and Contzinment Sump ... 1-4§
1.4.9.48anitary Pump Station ...vvveiiiianine ... 1-67

Emergency Operations ............o.oviiiiinniinnni... 1-67

1.5.1 Equipment MalfuncZon .............................. 1-67
1531 dPumpFailure ..o 1-67
1.5.1.2Air Sipper Blower Failura .. .................... 1-68
1.5.1.3Water Tank Failura ............................ 1-88
1.5.1.4GAC Carbon Filter Malfuncton .................. 1-68
1.5.1.5Cartzidge Filter Malfuncon ..................... 1-69
1.5.1.6 Automatic Fiow Control Valve Malfunction ........ 1-69
1.5.1.7Caustic Tank Failure . ...... .. ..o, 1-69
1.5.1.8Acd Tank Failure ..............uveenii... 1-70
1.5.1.9Air Compressor Faflura ... .........coooiiio... 1-70

1.5.2 Emergency Shutdown Procadurss ................. ce... 1-70

1.5.3 Guidance on Emergency Operaticns of Utility Systems ... ..  1-70
1.5.3.1Power Failure ... ... e ~1-70
1.5.3.2Pctabie Water Fallure ..........ccvvvunneenn..... 1-71
1.5.33Natural GasFailure . ... ... .o 1-71
1.5.3.4Compressed Air Failurs . ......... ... ... . ... 1-71

Critical Alarms and Autodialer ........................ AP 1-72



TABLE OF CONTENTS - CONTINUED

2.0 MAINTENANCE AND TROUBLESHOOTING «ruvuvenenrmenranenanenns 21

2.1 16 eV oot Cars Lo )+ g PP 2-1
2.2 Operator Service Requirements .............eeiiuiieeiicnneenn. 2-1
2.3  Troubleshoofng . ...niiinniiiiiiiiieieeeaanaennanaanans 2-1
2.4 EnvironmentalConditions .......cocuiiiiiiiiiiiiiiiiiiaaa, 2-3
2.3 Preventive MaintenanC2 .........coevuerennrocteaienennanenans 2-5
2.6 Corrective Maintenance® . .......ccceveiveenncacasseancnnacnnnn 2-5
2.7  Troublesheooting Guides and Diagnostic Techniques .............. 2-13
2.8  Wiring Diagrams and Control Diagrams ....................... 2-13

3.0 SAFETY PRECAUTIONS AND STANDARD
OPERATING PROCEDURES ...t iiiiiiieeieraseannncnanennscesnnens 3-1
3.1 IntroducHon e e 3-1
3.2 Material Safety DataSheets ........oiviiiiiiiiiiiiiinnn, 3-1
3.3  Health and Safety Standard Operating Proceduzes ............... 3-1

4.0 PERFORMANCE SAMPLING AND MONITORING ....cvveiviennnnnns 41
4.1 IntroducHOn =~ o it ittt e 4-1
4.2  SamplingProcedures ...........ciiiiiiiiiiiiiii i i, 4-4
4.3 Quality Assurance/Quality Control (QA/QQC) Samples ........... 4-5

TABLES

Table 1.1 Major Equipment List

Table 1.2.1  Pre-Startup Check List

Table 1.22  Key Contact List

Table 1.2.3  Vendor Contact List

Table 1.2.4  Instrumentaten List

Table 1.2.5  Process Valve List

Table 1.4.1  Expected Fiow from Each Weil

Table 1.4.2  Groundwater Treatment System Influent and Effiuent Characteristics

Table 1.+.3  Interlcck Tabis

Table 2.1 Weekly Lubrication and Maintenance Check List

Table 2.2 Monthly Lubrication and Maintenance Check List

Tatls 2.3 g-month or Creater Lubricaticn and Maintenance Check List

Table 2.4 Daily Check List '

Table 2.5 Weekly Check List

Table 2.5 System Down Report

Table 2.7 Maintenance and Rerairs Report

Table 1.6.1  Critical Alarms for Groundwater Treatment Plan

Tabie 4.1 Effluent Treatment Criteria and Remediation Goals

Tabie 4.2 Performance Sampiing Summary

Table 4.3 Laboratory Reporting Limits v

Tabie 4.4

Monitoring Wells



TABLE OF CONTENTS - CONTINUED

APPENDICES
Appendix A VolumeIl:
I Table of Contents
I Major Equipment List and Contact List
H Equipment Manuals
A. Air Stripper (C-200), Stripper Blower (D-200)
B. Cartridge Filters (F-220 A/B/C)
C. Carbon Filters (X-220 A/B)
D. Lamella Clarifier (X-131)
Appendix B Volume IIT;

I Table of Contents

I Major Equipment List and Contact List

I Equipment Manuals
E. Plate Fiiter Press (X-140)
F. Refrigerated Compressed Air Dryer (X-150C)
G. Air Compressor (X-150 A/B) e '
H. Pumps-

Air stripper feed pump (P-110 A,B), Section 1

Sump pump (P-025 & P-025A), Section 2

Containment area sump pump (P-115), Section 2

Jet mixing pump & system (P-120), Section 3
Caustic feed pump (P-121), Section 4

Sludge blowdown pump (P-143), Secton 3
Supernatant transfer pump (P-145), Section 1

Spent backwash water pump (P-205), SecHon 6

Acd feed pumps (P-211, P-212), Secton 4

Well pumps (P-100, P-102, P-104, P-300, P-302,
P-304, P-101, P-103, P-105, P-301), Section 7

Baciewash water pump (P-241), Section 1
Reuse water pump (P-245), Section 6

GAC adsorber feed pumps (P-220 A/B), Section 1
Filter press feed pump (P-141), see sec=on on Filter

T8SS

Metal scavenger/coagulant pump (X-1324), to be

purchased
Appendix C Volume IV:

[ Table of Contents

I Major Equipment List and Contact List

I Equipment Manuals

L Tanks-

Groundwater storage tank (T-110), Secten 1
Caustic storags tank (T-121), Section 2
Sludge thickening tank (T-140), Section 3
Head tank (T-145), Section 4

Bacicwash water holding tank (T-205), Section 5

Add storage tank (T-211), Section 6

Stripper effluent holding tank (T-220), refer to

section on air stripper

Treated effluent holding tank (T-240), Section 5

Mix tank (X-130) & air diffusers, Section 7
J.  Liquid Polymer Feed System (X-132)




TABLE OF CONTENTS - CONTINUED

I,_<

Mixer (A-130)

L. Control and Computer System
M. Control Instrumentations

N.
O.

Appendix D Volume V:

Control Cabinet/Panel & Wiring Diagrams
Metering manhole, Parshall Flume & Ultrasonic Flow
Meter

[ Table of Contents
I Major Equipment List and Contact List
i1 Eqmpment Manuals - Miscellaneous and building equipment

NRXXESQAVRO DG

Transformer

Well Houses

Roll Up Doors

Room Air Conditioning Unit
Bathroom Fixtures

Water Heater

Roof Fans and Exhaust Fans

. Building Gas Heaters

Ventilation Louvers
Roof Insulation
Autodialer

AA Miscellaneous Electrical Equipment

Appendix E  Volume VI:

I Table of Contents
Jif Programmable Logic Controller (PLC) System and Instrumentation

B.
C.
D.
E.

Appendix F  Volume VII:

. List of Contractor/Subcontractors/Manufacturers/
Suppliers

Operation and Maintenance Manual for Programmable
Logic Controller (PLC) System

Logic Tables

Series 90-70 Programmable Controller Reference Manual
Logicmaster 90, Series 90-30/20 Micro Programming
Software User’'s Manual

I Table of Contents
I Programmable Logic Controller (PLC) System and Instrumentation

Cimplicity MMI for Windows NT, Cimplicity MMI for
Windows 95, Cimplicity Server for Windows NT, Device
Communication Manual

TCP/IP Ethernet Communications for the Series 90-70
PLC User’s Manual

Operation and Maintenance Manual for PC Workstanon
Operation and Maintenance Manual for Instrumentation
SM 3000 Smart Meter User’s Manual (34-ST-25-08C
05/95)

ST 3000 Smart Transmitter Series 100E and Series 900 and
SFC Smart Field Communicator Model STS 103
Installation Guide (34-ST-33-31A 08/95)



TABLE OF CONTENTS - CONTINUED

L. Instruction Manual for Model 1181PH/ORP Two-Wire .
‘Transmitters (P/N 5101181PH November 1995)
M. Installation and Operating Instructions for Drexelbrook
Series 508-45, -46, -47, -49 Universal II Level Transmitters
using 408-8200 Series Cote-Shield Electronics (EDO#5-95-
250 408-8200-LM)
Signet 8510 Compak Flow Transmitter Instructions
Installation and Operating Instructions for Model L-6 Float
Switch (Bulletin E-20)
Approved Submittal Data on Motor Controllers, Dry Type
Transformers, Panelboards, Well Pump Panel and Fixtures
List of Qualified Permanent Servicing Organizations for
Support of the Programmable Logic Controller (PLC)
System and Instrumentation Equipment

O © OZ



APPENDIX P

TRANSFORMER



o,

TEM #

PAGES | — (o

@

GE Specialty Transformers
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DEM - 1001 S LR ET

Dry Type General Purpose Transformers

Tvpes QB. QMS. ML. and QL
600 Volts and Below

\

,_.__..,
)

=ia

L~
v

/B

Type QB, Type ML,
.050 kVA-3 kVA, 3kVA-15 kVA
singie-phase three-phase

General Information
The complete family of transformers from GE provide quiet,
reliable transformer operation.

All of the dry-type transformers through 1.000 kVA are UL Listec

. under the requirements of Standard 506 and 1581. in additicn.
¢ i each transformer meets the reguirements of ANSi C89.2-1986
.{ and NEMA ST-20, 1986. Type QB, QMS, ML and three-phase
- QL models are also CSA certified.

General purpose transformers are rated 600 volts anc below for
supplying appliance, lighting and power ioads from electrical
distribution systems. Standard distribution voitages are 800,
480, and 240 volts; standard load voltages are 480, 240, 208,
and 120 volts. The transformer is used to obtain the ioad
voltage from the distribution voitage. Since no vauits are
required for installation, these transformers can be located right
at the load to provide the correct voltage for the application.
This eliminates the need for long, costly, low-voltage feeders.

Construction

Types QB, ML and QMS

Core and coils are contained within a NEMA 3R nonventilated
weatherproof enclosure. Type QB and QMS units feature
encapsulated core and coils.

Type QL

Units are enclosed in a NEMA 2 drip-proof metal enclosure with
natural-draft ventilation. Core-and-coil assembly is mounted on
rubber isolation pads to reduce noise. Weathershield kits are
available for conversion to a NEMA 3R enclosure suitable for
outdoor service.

How to Select

« Establish phase and frequency.

« Determine the primary voltage—the voltage presently
available.

» Determine the secondary voltage-the voitage needed at the
foad.

« Determine the kVA load, allowing room for expansion.

« Using the facts determined in the three steps, iocate the
transformer mode! in the listings on the following pages.

Drawinge and Aata cubiget tn change without notice

e
\

Type QL,
25 kVA-167 kVA,
Type QMS, single-phase
§ kVA-25 kVA, 15 KVA-1500 kVA,
single-phase three-phase

~Voltage Tap Arrangement
Transformer taps compensate for hign or iow iine voltages.
Standard NEMA., ANS! three-pnase taos are two S percent 1@ps
beiow normai on transformers.smaller than 30 VA, This
arrangement provides a 10 percent range of iap voitage
adjustiment.

Most standard QU units rated 15 througn 500 kVA have
availabie six universal voltage taps—four 2z percent beiow
normai, and twc 27z percent above normal. This arrangement
provides a 15 percent range of iap voltage adjustment.

Temperature Class
Industry standards classify insuiation systems in accordance
with the rating system shown below.

insuiation System Ciassification

Amoiem -+ Winding Rise | - =0t Spo = Temp. Ciass
4 55°C ' 10T 105
0 80°C i 3T +50°C

prAS 115°C 25°C 180°C
Im&/ﬂ\/\m——\f\/.%,\, Lo 220 T

All standard, general purpose, GE transformers meet all

applicable NEMA, ANSI, UL, and IEES standards.

The design life of transformers having different insulation
systems is the same, since the allowable temperature rise of an
insulation material system is predicated on a soecified life for all
insulation. The lower temperature systems are designed for the
same life as higher temperature sysiems.

Termination

improved termination spacing anc wiring compariment room
gives greater flexibility in selecting various UL Listed connectors
for either copper or aluminum cable. A listing of suitabie
connectors is packaged with each GE transformer.
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DEM - 1002

— .

Dry Type General Purpose Transformers

Tvpes QB. QMS. ML. and QL
600 Volts and Below

Sound Levels

All general purpose transformers are as quiet, or quieter than
the 1986 ANS! and NEMA Standards for sound ievels. Average
sound levels are warranted not to exceed the values listed for
each load rating shown in the adjacent table. Sound
characteristics vary between transformers of identical voltage
and kVA rating. The range of variation may be 4 to 8 decibels.

These values apply only to specified test conditions because
the characteristic of the instailation can cause them to be higher
under operating conditions. Where acoustical noise is deemed
to be of unusual concern, proper steps should be taken during
instaftation to minimize audible noise transmission.

Wall Mounting Brackets
(For 150°C Rise Models)

Separate, optional wall-mounting brackets are available as
accessories on transformers through 75 kVA. Each kit consists

Sound Levels in Decibels®
(For 150°C Rise Models)

Sound teveis n geibes®

KVA ANS-Z29

Average

0-2 I

10-50 4 s
51,150 56
151-300 55
301-500 60

@ Measured per ANSi C89.2-1986.

Weathershield Kits (For 150°C Rise Modeis)
UL Approved for Customer Installation
Kits supplied with tamper resistant hardware

NI , : j <A tem N ; 2w, <t Caatog Numoe: !
of two brackets. Note: Not avaiiabie for outdoor weather e — L temNe i L e :
protected (G62) units. Single-phase

25 : ! 3TIEVI3ITGI2
375.50 ; 371gvasey
[ ! Item ! | Bracxe: Cataiog Numper ! 7z ! ST1RVARITSOZ
VA 2ty P e < 217562
| | Ne. ! Ty i {inciudes 2 Per Set) | 00 ; aT18v2317G33
Single-phase P87 i ' IT18vV4317504
1 1 i i Three-Ph
.050-25 ! Stancarc on ali Q5 and OMS units | ee-rnase
25 9T18¥5042 15 i 3Ti8v4217G
37.550 9T18Y5043 30. 45, 50 ! 3718Y4317305
Three-phase 75,1125 i 9718Y4317G06
150 i 9T18Y4317GOT
3-15 Standard on alt ML units 228 : 9T18Y4317G08
15-50 97T18Y5042 300 } 9718Y4217509
75 9T18Y5043 | 400. 500 9T18Y4317G 10
NOTES:

Drawings and data subject to change without notice
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o Dry Type General Purpose Transformers

Dimensions and Weights

B

T
\

\/—J / < .
Type QB Type ML Type QL
Max. vhcrax. 1:r;:eax. Approx. ﬂ! i ) Max Max Max. ! Aporoximate
' , . ; .
kvA Hoa g or iy [ kA | regn width Deoth L NetW: (los)
. - : . | (2 (in.} (in.} N
T QB-Singie-phase, 60, 50/60 Hertz -
{ VP; 9 _: e - . Type QL-Single-phase, 25-167 kVA, 60 Hertz
Pt N R -] 'R o' o :
078 &% S 3% 3 - 25 16% S . o1es —
; 100 6% 5% 3% & o TR 3% 20 22Y% 28s —
{ “150 7% &% 4% 16 L o 379: 20'% 2% 385 -
250 7% &' 4% 10 I I ) 22% 27V z5¢ -
500 &% &% 4’ 18 b0 | a4k 26% 28Y% 1] -
750 9% s Sl 28 A L 2e 33% 1330 —
1% 44 e gk 2 i Type QL-Three-phase, 15-1000 kVA, 60 Hertz
2.00 11% % 6% 4 : 15 27% 19 168%s IS 200
3.00 13'% 9% 80 | Zg gg:/. 24 12‘»;:5 2;2 gg
Y 24 . 18%e 325
Type QMS-Singie-phase, 60 Hertz 50 35% 5 18 a8 =
5 14% 10% 119 102 ! os | B 33 e 505 573
75 157 1% 121k 140 ! 150 46 35 23" 790
10 1T 12%2 1222 172 225 48 38% 28%1 1030 1180
15 19%s 14% 14y 2585 300 51% 321 30 1370 1535
25 1977 16 156 370 ggg giﬁ :;:/; gﬁ;‘ ;?gg —_
% —
Type QMS~Single-phase, 50/60 Hertz 750 76 60 50 3250 -
5 14% 10% 1% 109 1000 L & S 2300 —
7.5 157 1% 12V 150
10 7% 125 198 187
15 1813 14% 14" 272
25 1994 16 15% Ve 400
Type ML-Three-phase, 60 Hertz
3 22%w 7' 656 68
& 25%u% 9% 7 106
9 28%he 9% 7% 153
15 3t% 11% 0% 268
NOTES:

Md&umnmmemm

[




GE Speciaity Transformers

DEM - 1007

7y Type General Purpose Transformers

Wiring Diagrams
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Dry Type General Purpose Transformers

Low Temperature Rise

Description

These low temperature rise
transformers utilize a UL
recognized 220°C insutation
system featuring either 80°C
or 115°C temperature rise.
They provide inherent
overload capabiity and
longer life than standard
Type QL designs.

Available in both single- and
three-phase ratings, GE Type
QL low temperature rise
transformers are UL Listed,
File E79145.

Application

Type QL low temperature rise
transformers can help cut
operating expenses for
systems requiring unit loading
at 80 to 100 percent of
nameplate rating, 24 hours a
day, or where load growth is
expected. Units with 115°C
temperature rise can be
operated continuously at 15
percent above nameplate
rating without loss of
transformer life. Units with
80°C temperature rise offer
joading capability at 30
percent above nameplate

Type QL low temperature rise transformer
(closed view)

rating.
Single-phase o
Indoor®, Type QL, 60 Hertz -
UL Listed
SABO Vaits zooeau\?/Pgrgaryl Wiring
) Hem Catalo econgary 120 volts @ | Diagram : Aoprox
KVA | No, | QW Numbcg' Dimenstons (Inches) | Taps | _ NC. Net W
- [pEM-7007| (Los..
reight | Width | Depth |
115°C Rise '
15 i 9T2312670 25 6% | 18% | & 9 185
25 §T23(2671 345 | 20% | 2% | 5 2 285
375 9T23(2672 377 | 20% | 22 | 6 ¢ 88
50 972312673 8% | 2% | 27k | 6 4 250
75 972312674 asl: | 26% | 28% | 6 4 6ag
100 ST23(2675 51% | 29 33% | 6 4 1130
80°C Rise
15 972313670 3% | 20% | 2% | 6 ¢ 288
25 9T23L3670G81| 37% | 20% | 22% | 6 3 385
375 9T23L3672 ‘R | 2% |27 | 6 4 550
50 9T23L3673 44 | 26% | 28% | 6 4 685
75 9T23L3674 51% | 29 3% | 6 4 1130
100 9T23(3675 1% | 29 B/ | 6 4 1130
Three-phase
indoor®, Type QL, 60 Hertz
UL Listed, CSA Certified
480 Votts Deita Primary
Secondary 208Y/120 Volts
115°C Rise
E e (08 6l 8| B
4 6
a5 912303573 | 35% | 32 | 23's | 18 85 qf—f— e
50 972303564 3% | 32 23 | 8 18 465 h
75 972303574 30 32 23 | 6 18 605
112.5 972303575 45 35 23's | 6 18 775
150 972303576 48 38% | 28%s | 6 18 1030
225 972303577 S1% | 42% {30% | 6 18 1370
300 9723L1578 58% | 47% {3a% | 6 18 1900
400 aT23L 1566 58% | 47% | 34% | 6 18 2100
5 972301579 78 60 50 . 21 3450
80°C Rise
5 i 5T23Q3071 32 | 24 18 | 6 18 275
30 T 9123Q3072 2% | 24 18%s | & 18 325
45 : aT23G3073 35% | 32 237 | & 465
30 ) Q712303064 35%s 32 23"e [ 18 465
7S : 972303074 10 3z 23'e | 6 8 805
11258 1 972303075 48 8% | 28%s | o 8 1030
+50 1972303076 48 3L | 28 | 6 18 1030
225 QT23L8077 583 2% v | & 13 1900
300 912318078 58% | 47% | 34% | & 8 2100
00 8733(8078 76 80 50 S 2 3450 voltage.

Orawings and data subject to change withaut natice

® Tap Arrangement:
6=(6) 2'2% taps: 2 above and 4 below rated primary voltage.
4500 kVA has (2) 3.1% primary taps above and oelow rated

® Consult Factory for cutdoor NEMA 3R enciosure.

5
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GE Specialty Transformers

DEM - 1040

through 25 kVA, 600-voit
class ratings, the GE
Servicenter is a convenient,
economical way to meet your

The load center will accept
one- or two-pole common trip
circuit breakers and ground
fault breakers. All

/M . t o .
Integral Transformer and Distribution Center
Servicenter™ Mini-Unit Substations
Description light industrial and temporary Servicenters come equipped
The Servicenter mini-unit power requirements. with the prqperlyds:zed
substation from GE brings The transtormer—The g:;r;agrg:jil% éf;k :;C;f;?;gd
proven rugged, eqcapsulated Servicenter utilizes GE and prewired. Branch
trgnsformer benefits together transformer design which has breakers are 'not included
with GE advanced .breaker twenty years of field proven )
techniques to provide one, experience behind it and a Application
highly reliable power supply long track record for assuring  The Servicenter can be used
package. This easily installed consistent, rejjable~ "~ wherever 480-volt power is
and serviceable unit performance( Type QMS _  available and 120- or 240-volt
incorporates a Type UMS transformers employ-a 180°C branch circuits are required.
transformer, & primary main UL recognized insulation The unit can be used in such
CIrC.Uﬁ pre;ker, a secondary system with a 115°C rise. applications as vending
main circuit breaker, and a achine areas. and
load-genter.design breaker The panel—The panel construction laboratory test
panel. Since these assembly includes the rugged  ooas whare roray
components don’t have to be  GE Power Mark Plus™ circuit s I8 1o o o ohere
installed and interconnected breaker load center interior, a Euture ox aﬂsion of branch
separately, the contractor or Type TED primary main circuit o s ispobanne d
user can reduce installation breaker, and a Type THQL | ’
time and costs. Because of secondary main circuit UL Listed
the single-unit concept, only breaker on units 5 through 15 The Servicenter carries a UL
one, handy Servicenter need kVA. Type TQD secondary Label for unit substations, and
be mounted. main circuit breakers are is suitabie for both indoor and
Available in single-phase, 5 used on the 25 kVA modei. outdoor instailation.

NEC Requirements
The Servicenter conforms
with Article 450-3 of the 1987
National Electric Code.

Single-phase
480 Volts Primary,
Secondary 120/240 Voits, 60 Hz O
Maximum Branch Spaces ! Breaker Raungs
kVA ~ . T n T 1 H
item Catalog 17 THOL 27 THQP T ]
No. | QY Number 1'_%‘;"; Pnmary | Seconcary
1pole | 2-pole | tpoe | 2-pole | Spaces | A Main
5 972151050 8 3 12 4 12 25A 30A
7.5 972181070 6 3 ‘2 4 12 35A 20A
10 972151100 8 4 16 8 16 S0A 30A
J? 15 972151180 12 8 24 i0 24 60A 70A i |
25 972181250 20 10 8 2 \ 24 100A 1S0A H x
+
600 Volts Primary, | :
Secondary 120/240 Yolts, 60 Hz® ; i
i 1
5 372181052 <] 3 12 s | 12 20A 20A T - T
i e , COVER'
75 972151072 6 3 12 4 12 30A a0A BB o, : |
ON SI0ES AND ! N
10 972151102 8 4 16 6 16 404 0A aoTTou 994? Lemooae 2
15 912181152 12 6 24 10 24 B8C0A TOA gmnnT ‘/;v =2
] .
®(2) 5% below normal taps. et o
PROVISIONAL
. N HOLES FOR PADLOCKING
Dimensions -
Approximate Dimensions {Inches) ; Approx. Wt
kVA Catalog Number A Max. 3 Max, T Max. — (Lbs.)
Height Width Depth D 3 £ G = | Net Shio
3 H < =T
5 37T2151050,1082 32Ys 10 1 e 8 5 35 i : 022 133
7.5 272181070,1072 33%s 12 1278 1 9 %5 2z ! ! ‘e 71
10 372151100,1102 347 2% 12 VA 10 T EE : S8 208
i ", 15 3721S51150,1152 39 143 143 3% 12 g 12 : 280 290
i 25 ar2151250 44 18 15%2 , S's 13'% 2 3% | i 118 H 430
NOTES:

Drawings and data subject ta change without notice



APPENDIX Q

WELL HOUSES



ENGINEERED FIBERGLASS COMPOSITES INC.
301 BICKFORD STREET ~ NEW LISBON, WISCONSIN 53950-1524 608-562-5900  FAX 608-562-5909

INSTALLATION INSTRUCTIONS FOR THE MODULAR TYPE BUILDINGS
1. REMOVE ALL CRATING FROM BUILDING.

2. ATTACH 3" X 2" NEOPRENE RUBBER GASKET SUPPLIED WITH BUILDING TO THE BOTTOM
EDGE OF EACH PANEL, FLUSH WITH THE OUTSIDE SURFACE. IF YOUR BUILDING HAS AN
OPTIONAL FLOOR THIS STEP IS OMITTED.

3. CAREFULLY SET BUILDING ON FOUNDATION. IF LIFTING BUILDING VIA THE LIFTING
EYES IN ROOF, USE A SPREADER BAR "ASSEMBLY" TO MAINTAIN A VERTICAL LIFT.

4, SHIM, SQUARE AND ALIGN BUILDING AS NECESSARY FOR PROPER DOOR/DOOR FRAME
ALTGNMENT PRIOR TO INSTALLATION OF ANCHOR BOLTS. ADJUST FRONT WALL AT BASE
OF DOOR FRAME FOR PROPER FIT - SEE NOTE #4.

5. INSTALL ANCHOR BOLTS - SEE NOTES #1-3.

6. INSTALL ST, ST. THRESHOLD (FASTENERS ARE NOT PROVIDED - RECOMMEND USING PLASTIC
ANCHORS WITH #10 X 1" TRUSSHEAD SCREWS). HOLES ARE PREDRILLED IN THRESHOLD
FOR SCREWS., SILICONE UNDER THRESHOLD PRIOR TO INSTALLING SCREWS.

7. (OPTIONAL) RUN A BEAD OF RTV MARINE GRADE RUBBER SILICONE ALL AROUND THE
BUILDING'S EXTERIOR (AND INTERIOR) BASE PERIMETER TO SFAL BUILDING TO
FOUNDATION ~ SILICONE TO BE SUPPLIED BY OTHERS.

NOTES:

1. EFC DOES NOT RECOMMEND PREDRILLING HOLES IN FOUNDATION PRIOR TO RECEIPT OF
BUILDING OR USING PRESET ANCHOR BOLTS,

2. ANCHOR BOLTS TO BE SUPPLIED AND INSTALLED BY OTHERS.

3. EFC RECOMMENDS 3" DIA. X 33" LONG STAINLESS STEEL EXPANSION TYPE ANCHOR BOLTS
(53" LONG IF BUILDING HAS AN OPTIONAL FLOOR).

4. THE DOOR'S LOCKSET MAY BE PACKAGED SEPARATELY TO PREVENT DAMAGE DURING
SHIPMENT. TIF SO, INSTALL LOCKSET PER MANUFACTURER'S INSTRUCTIONS. SILICONE
AROUND LOCKSET TO SEAL - BOTH ON DOOR'S INTERIOR AND EXTERIOR SURFACES.

5. IF YOUR BUILDING IS PROVIDED WITH FRP OUTSIDE VENT COVERS FOR EXHAUST AND/OR
INTAKE APPLICATIONS AND THESE COVERS ARE NOT ATTACHED TO THE BUILDING - USE
THE EFC SUPPLIED NYLON DRIVE RIVETS TO FASTEN COVER(S) TO EXTERIOR SURFACE
OF BUILDING (HOLES ARE PREDRILLED). CAREFULLY SILICONE AROUND OUTSIDE EDGE
OF COVER'S FLANGE. USE MASKING TAPE AROUND PERIMETER (ON EXTERIOR WALL OF
BUILDING AND COVER'S FLANGE) TO PROVIDE A GOOD APFARANCE,

6. IF YOU HAVE ANY QUESTIONS OR PROBLEMS, PLEASE CONTACT LEVINE WETLEY
OF EFC AT 608-562-5900.



INSTRUCTIONS FOR INSTALLING /Y DUTY CYLINDRICAL BORED LOCK “ ‘

INSTALL LATCH UNIT B REMOVE INSIDE KNOB OR HANDLE® C ADJUST FOR DOOR THICKNESS D INSTALL LOCK UNIT*
AFTER PREPARING DOOR LOCK UNIT HOUSING MUST ENGAGE

DE ROSE IN OR :
AND JAMB ACCORDING TO I (¢ RECEIVED WITH KNOB OR HANDLE ENGAGED o AT D R T ICKNESS. T OGS AN A TRACTOR
T PROVIDED - DEPRESS KNOB CATCH WITH SCREW DRIVER LOCK WILL FIT ANY DOOR FROM 135 NOTE : IF GUARD BOLT FUNCTION IS
S OOR " \TCH UNIT AND PULL KNOB OR HANDLE OFF SPINDLE. T0 2" LD B O ST S0 MOUNT
' KNOB TRM HLLUSTRATED LOCK UNIT WHEN DOOR IS CLOSED.
v GUARD BOLT TAILPIECE WILL
. INTERFERE. NOTE : DEPRESS LATCH BOLT
1/8” GAP FOR 1-3/8" DOORS SLIGHTLY TO ALLOW RETRACTOR TO
— 174" GAP FOR 1-3/4” DOORS ENGAGE LATCH TAILPIECE
378" GAP FOR 2" DOORS LOCK UNIT
HOUSING
/ ENGAGES
= ——— e LATCH UNIT
= \ PRONG
Q "'l - GAP
"ROSE RETRACTOR
CATOH
| LOCK ™~ TAILPIECE
UNIT
| = |
LATCH UNITS l -
WITH DRIVE 4 l RETAINER OUTSIDE ROSE
IN FRONTS g : PLATE
M BeAT  E -] REMOVE ROSE AND RETAINER PLATE
BOLT FACE =~ & NOTE : LOCKS WITH THREADED INSIDE URE £E
NOT H R PLATES. VERTICAL AND DOWN.
ERGE % FoSES 08 NOTHAYE RETAR: UERTICAL ANS DO e cvunoe

E ATTACH INSIDE ROSE F REPLACE INSIDE KNOB OR HANDLE NOTE : WHEN A CYLINDER FUNCTION LOCK
SNAP ON ROSES : SLIP ON IS CORRECTLY INSTALLED, THE KEY SHOULD
aamsﬁ"‘%f‘s'm NER PLATE AND FASTEN LINE UP SLOT IN KNOB ENTER IN THIS POSITION. (__\
e ST e WITH KNOB CATCH IN SPINDLE. SLIDE _
P NAP ROSE OVER KNOB OR HANDLE ON TO SPINDLE. DEPRESS IF NOT, REVERSE CYLINDER AS FOLLOWS : * TURN LOCKSET To
KNOB CATCH AND PUSH KNOB OR HANDLE 1. WITH INSIDE KNOB UNLOCKED, INSERT A KEY <
RETAINER PLATE. : OPPOSITE SIDE
INTO ENGAGED POSITION. NOTE : B KNOB INTO CYLINDER WHERE <
TIGHTEN BUTTON SETS SHOULD BE IN THE 2. TURN KEY ABOUT 45° DEGREE OU WISH
SCREWS UNLOCKED POSITION WHEN 3. PRESS RETAINER THRU SLEEVE HOLE BY USING TO REVERSE
REPLACING THE INSIDE KNOB OR HANDLE - ,
TOOL PROVIDED AND PULL KNOB OUT,
4. TURN LOCKSET TO OPPOSITE SIDE WHERE
YOU WISH TO REVERSE.
5. PUT OUTSIDE KNOB WITH KEY—IN— CYLINDER
BACK INTO SPINDLE UNTIL TAIL—PIECE CAN
ENGAGE RETRACTOR

(FEEL RETRACTS BY TURNING KEY SLIGHTLY)
6. TURN KEY ABOUT 45° DEGREE ;

AND PUSH KNOB IN UNTIL RETAINER

CLICKS INTO POSITION.

* QUTSIDE KNOB &
CYLINDER ALWAYS

BEING IN THIS
SLOT FOR POSITION
REMOVING ROSE
e ALIGN SLOT

AND SCREW DOWN FIRMLY SEE REVERSE SIDE FOR CYLINDER KNOB ASSEMBLY
'JSING TRIM WRENCH PROVIDED | .




CYLINDER REASSEMBLY

1. PUSH KNOB WITH KEY —IN~CYLINDER BACK INTO
SPINDLE UNTIL TAIL —PIECE CAN ENGAGE RETRACTOR
(FEEL RETRACTS BY TURNING KEY SLIGHTLY)

2. TURN KEY ABOUT 45° DEGREE
AND PUSH KNOB IN UNTIL RETAINER CLICKS INTO
POSITION.

CYLINDER TAIL PIECE

RETAINER SLOT




MATERIAL: TYPE 304 STAINLESS STEEL, 12 GAUGE
NEOPRENE GASKET NOT SHOWN

ra— 1-1/4"

1-7/8°

- 0.3/4"

3g

THRESHOLD FOR STANDARD 39" WIDE (QIC) DOCR

ENGINEERED FIBERGLASS COMPOSITES INC.
301 BICKFORD STREET  NEW LISBON, WISCONSIN 53950-1524  608-562-5900

FAX 608-562-5909




147

L 9/16" PUNCH, 3 REQ'D.

— 0-3/4"
'@34

3-1/4

[S/B'DIA. X 5/8' LG. SLOT, 3 REQD.

ANGLE BRACKET MOUNTING FLANGE
MATERIAL: TYPE 324 STAINLESS STEEL, 12 GAUGE

ENGINEERED FIBERGLASS COMPOSITES INC.

301 BICKFORD SIREET  NEW LISBON, WISCONSIN 53950-1524

608-562-5900

FAX 608-562-5909




[ size axe c D E F G H J
| 6xa v | — 16" - 28" — -
6x6 e — 28" — 28" - -
6x8 1" — 40" . 28" — —
6x10 LRZ 2 B — 72" 28" - ~
6x12 LAZ A oy - 88" 28" - -
6x14 1A 48" - 104" 28~ —_ —
8xd 137 | - T — 40~ - -
8x6 13 | - 287 | — 40" - -
8x8 13" - 40" | - 40" - —
_8x10 C4se | o3z- - 72° | 40" - -
. 8x12 13" | 40" - | 88 | 40" - - i
| 8x14 137 1 ag i — 04 | 40" | — -
{ 10xa 267 - 167 — - 32" 72"
I 10x6 25" | - 28" 1 — - 32 727
! rox8 2" | — - - 32 720
| 10x10 25" 1 32 - 72 1 - azr o 72
| 10x12 25" | 40" - . 88" - a2 o7
i 10x14 26" ag” - 104" - 32" 72"
12x4 ar | — 167 — — | 40" | 88"
12x6 7 | - 28" . — - 40" | 88"
12x8 37" - 40" | — - 40~ 88"
12x10 ar | a2 - 7 - 40" | 88"
12x12 YA T - : 88" - a0 | s8g”
12x14 37" 48" - | 108" - 40" 88"
14x4 49" - 16| - - 48" | 104"
14x6 49" - 28" | — — 48" | 104"
14x8 49" - a0 | - - 48" | 104"
14x10 49" | 32 - 72¢ - 48" | 104"
14x12 49" | a0” - 88" - ag” | 104"
14x14 49" 48" - 104" —_— 48" | 104"

-

*ASSUMES STANDARD 3°0’" WIDE DOOR iS

CENTERED IN FRONT PANEL.

¥ 4

SPECIAL H-(OLE_/B‘LJ
MNTG ANGLE

9,16 DIA TYP,

—— T ——

3% TYP. ]

OUTSIDE

TO HOLE
CENTER 7

PANEL THICKNESS:

2'" TYP. AROUND
PERIMETER

3= 3%

{1"%e"" ELSEWHERE)

ANCHOR BOLTS
ARE NOT PROVIDED
WITH BUILDING

{ - - $4+— - %

THE HOLES ARE ON 6 IN. CENTERS.
PREPUNCHED FOR ¥z IN. DIAMETER
BOLTS. THE ANGLES ARE ATTACHED TO
THE BUILDING WITH THREE 5/16" X
11/2" LAG SCREWS. )

TYPICAL TIE DOWN DETAIL

NOT TO SCALE.

&=r——=DOES NOT RECOMMEND
PREDRILLING HOLES iN FOUNDATION,

— .

__q

—r s i

INOMUIRED PIRERGLASS COMPOSITES INC.
910 WISCONSIN AVENUE.  TOMAH, WISCONSIN 54640-2104  408-374-2244  FAX 608-074-2247




CLASS 1, FLAME RESISTANT POLY-
ISOCYANURATE FOAM INSULATION

. "KAL~LITE"® FIBERGLASS SHEETS
vl .090” THICKNESS
WHITE COLOR STANDARD

WOOD FRAMING

r’ I 174X 2. NEOPRENE GASKET
; —PVC CAPPING

.
PVC TRIM —

STD. CORNER CONSTRUCTION

4 Wi = ‘ 3 ;
A \%’ : ST. ST &
*8 X 3. 4 PAN HD. ST. ST. SCREW| 3. X 3. X 10 GA. ST. ST. ANGLE\‘.&

/CADMIUM PLATED UFTING EYE

~—~— FRP ROOF PLUG

— SILICONE

-~ 3/8 X 4. LAG SCREW

3/8 X 1.5 LAG SCREW

A

l

r
L& T
S NN A
/ vy T
Vs / - /( .
[ - Pz i /." /‘
= - ’ =

“'}_\\E. b
" o N

! \:7\~_ 1/2 X 2 NEOPRENE GASKET
)
CH

. 1

STD,_ROOF CONSTRUCTION

1/2 X 2. NEOFRENE GASKET

/—sr. ST. MOUNTING FLANGE
E 3/8 X 1.5 LAG SCREW
ST. ST.
7
ANCHOR BOLT

HHH'_' ¢

~ I KFLOOR
Pl go0ltg Q.00
QO Q=g ot 0

STD._ DOOR CONSTRUCTION

NEOPRENE GASKEY

ST. ST. THRESHOLD

FLOOR i

301 BICKFORD SIREET

e s

INGINEERED FIRIRGLASS COMPOSITES INC.

NEW LISBON. WISCONSIM 53940-1524  408-562-5900

FAX $0B-562-5900




f #10 X 1 25 SELF TAPPING SCREW

28 X 2. PVC GASKET

- 8~ FIBERGLASS CAP

.~ FIBERGLASS END CAP

8. J

— FILL_END VOID WITH SILICONE
\ BEFORE INSTALLING END CAP.

-~ FIBERGLASS END PEAK CAP

8" FIBERGLASS CAP

/—-FIBERGMSS END CAP

— 8" FIBERGLASS CAP
/

/
‘I

/7
INSIDE SEAM COVER ——/ = PVC CAPPING ' FIBERGLASS ENO CAP
SECTION “C~-“C"
STD. ROGF_SPLICE CONSTRUCTION
IW/O BEAM)

~ #10 X 1.25 SELF TAPPING SCREW

SECTION

x

10 X 1.28 PAN HO.
MACH. SCREW

1, 4X2. PVC Fi

. FRP INSIDE SPLICE COVER
/ W/WOOD REINFORCEMENT

/ NOTE: WALL SPLI TYPICALLY RE

. QUIRED BUILDINGS LONGER

, THAN 18°0" OR HIGHER THAN
8.7

v -
GAsKET .

\,
\ e — \

s

3.5 LAG SCREWS

FRP QUTSIDE SPUCE COVER

SID WALL SPLICE CONSTRUCTICN
NOT APPLICABLE

NEQPRENE GASKET FIBERGLASS DOOR FRAME

STD.DOOR _CONSTRUCTION

e ———————— oo s

(59
I _~,4

[

NOTES:

1. ROOF DESIGNED FOR 30 L8./FT.2UVE LOAD

[e) 2. WALLS DESIGNED FOR 90 MPH. WIND

3. THERMAL CONDUCTIVITY (K FACTOR} .14 BTU/HR FT 2" g/1N
4. DOOR SWING AS SPECIFIED ON ORDER (LEFT HAND SHOWN).

—_ﬁ

—_——l

ENGINEIRED FIBERGLASS COMPOSITES INC.

301 BICKFORD SIREET  NEW LISBON. WISCONSIN 53950-1524  608-562:5900  FAX 608-562-5909




ct | b E F G | H J

1w | - | 1er | = | 28| — -

1" |- 28" |- = | 28" | — -

AT f | 40" | — | 28" [ — | —

IR EZS AN RV L A 72" | 28" —_ —_

1A | a0t |~ f esr | 28" | — | —

e ag” [ 108" | 28" | — -
1= 1er | — | a0 | — —

o | = 28" | — | 40" — —

e - T e | ~

|se | 40" | — _

13" - 40" - —_

13" 40" — —

25" — | 327 | 72~

25" | — | 327 727

o2 — — 32" | 72"

| 25" | 32~ - 72"} = 32" 72"

25" | 40" | — | 88" | — 327 | 72"

26" | 48" | — 104" | — | 327 | 727

12x4 37" | — 16" | — - 40" | 88"
12x6 37" | — 28" - — | 40" 88"
12x8 37" - 40" — — 40" 88"
12x10 37 | 327 - 72" — 40" | 88"
12x12 37" | 40" - 88" |- — 40" | 88"
12x14 37" | ag" | - | 108" | — 40" | 88"
14x4 49" - 16" | — — 48" | 104"
14x6 49" | — 287 | — - 48" | 104"
"14x8 - 49" — 40" —_ = 48" | 104"
14x10 49" | 32" | - 727 1|~ | 48" | 104"
14x12 49" | 40" | - | 88" | = 48" | 104"
14x14 49" | 48" - 104" — 48" | 104"

 *ASSUMES STANDARD 3'0"" WIDE DOOR IS
- CENTERED IN FRONT PANEL.

| . ‘
f T | ‘:*’_’H
H ; seciaL Lotel
m 9/1§§DiA TYP.
-
3% TYP._ || ]
OUTSIDE .y ]
TO HOLE
CENTER [ A
PANEL THICKNESS: ||, y
2’ TYP. AROUND 3
PERIMETER { EXEy
(1%¢'"' ELSEWHERE) | [T_ i
M
—f‘ - .| 1
:

ANCHOR BOLTS
ARE NOT PROVIDED

WITH BUILDING

THE HOLES ARE ON 6 IN. CENTERS. |
PREPUNCHED FOR % IN. DIAMETER |

BOLTS. THE ANGLES ARE ATTACHED
THE BUILDING WITH THREE 5/16" X

11/2” LAG SCREWS.

e=r——DOES NOT RECOMMEND

PREDRILLING HOLES IN FOUNDATIbN.

f

TYPICAL TIE DOWN DETAIL

NOT TO SCALE.

U —_
| ] el

ENQINEERED FIBERGLASS COMPOSITES INC.

910 WISCONSIN AVENUE TOMAH WISCONSIN 54660-2104 408-374-2244 FAX 608-374-2247

NAR5IHHRIZ




3/8 X 4. LAG SCREW —\

:4/—

- | /"KAL-LITE

CLASS 1, FLAME RESISTANT POLY-
ISOCYANURATE FOAM INSULATION

- ® FIBERGLASS SHEETS

090" THICKNESS
WHITE COLOR STANDARD

T WOOD FRAMING
%z ,///--_ 1/4 X 2. NEOPRENE GASKET
o/ PVC CAPPING

-
-

e

\/’\.5\!

PVC TRIM

STD. CORNER CONSTRUCTION

*8 X 3/4 PAN HD. ST. ST. SCREW

3/8 X 135 LAG SCREW

3. X 3. X 10 GA. ST. ST. ANGLE

CADMIUM PLATED LIFTING EYE
—— FRP ROOF PLUG
+ / :
' I SILICONE
/
AT ! Ve 3/8 X 4. LAG SCREW
' I S
L -
I -

t _STD. ROOF CONSTRUCTION

ST. ST. MOUNTING FLANGE

3/8 X 1 5 LAG SCREW

AN |

e Sk

ANCHOR BOLT

H 3
~ \;L I EFLOOR
Q.08 <><>l° Q.80
°2 > QO SIS RS o

STQ ANCHORING CONSTRUCT!ON

/
t‘
=

STD. DOOR CONSTRUCTION

NEOPRENE GASKET

ST. ST. THRESHOLD ————

\

FLOOR ——\

= "N

ENGINEERED FIBERGLASS COMPOSITES INC.

301 BlCKFORD STREET  NEW LISBON, WISCONSIN 53950-1524

608-562-5900  FAX 608-562-5909




FRP INSIDE SPLICE COVER
W/WOOD REINFORCEMENT

#10 X 1.25 SELF TAPPING SCREW -
< | - NOTE: WALL SPLICES TYPICALLY Re.
: QUIRED O BUILDINGS LONGER
I .26 X 2. PVC GASKET THAN_A6'0"" OR HIGHER THAN

8” FIBERGLASS CAP

FIBERGLASS END CAP )
’ " " , .
' * C S . 1 :

e e e e e e

@

2
S
N
|
!
|4
\/J\f
]
l.l.lé
PR
\

r

— FILL_ END VOID WITH SILICONE FIBERGLASS END CAP o \\ :
BEFORE INSTALLING END CAP. 4 3

— 8" FIBERGLASS CAP
- D - o §

A}
AN
\
~
A
-
>
.
N
~

I
A
It
13
P

FIBERGLASS END PEAK CAP N ]
Y A # 10X 1.25 PAN HD. c N,

MACH. SCREW ' - -
1/4X 2. PVC FQ GASKET '

.25 X 2. PVC GASKET

8" FIBERGLASS CAP

3/ 3.5 LAG SCREWS

L '/ 71, - FRP OUTSIDE SPLICE COVER
: / \_ \—_ #10 X 1,25 SELF TAPPING SCREW
INSIDE SEAM COVER PVC CAPPING FIBERGLASS END CAP
SECTION “C".“C*~ SECTION "B”-"B” :
STD, ROOF SPLICE CONSTRUCTION STD WALL SPLICE CONSTRUCTION
{W/O BEAM) NOT APPLICABLE

) HINGE
.s*‘/:/ . _
@ . .
T 4 D L w , 2" TYP.

; - \
s " NOTES: .
_ ' 1. ROOF DESIGNED FOR 30 LB./FT.2LIVE LOAD
\ ~ A o 2. WALLS DESIGNED FOR 90 MPH. WIND
NEOPRENE GASKET — ' \—— FIBERGLASS DOOR FRAME : B 3. THERMAL CONDUCTIVITY (K FACTOR) .14 BTU/HR. FT 2°£/IN

4. DOOR SWING AS SPECIFIED ON ORDER (LEFT HAND SHOWN).

STD.DOOR CONSTRUCTION

ENGINEERED FIBERGLASS COMPOSITES INC.
301 BICKFORD STREET  NEW LISBON, WISCONSIN 53950-1524  608-562-5900  FAX 608-562-5909
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~CACMIUM PLATED LIFTING ZYES,
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fIeHT sor ELEVATICN BACK BLEVATION
o— OPTIONAL EQUIPMENT LIST: NOTES:

A

1) 10" DIAMETER EXHAUST FAN, SBO CFM FREE AJR, MOUNTED ON AN
AUTOMATIC SHUTTER AND AN OSHA APPROVED (NTAKE GUARD WITH A
SCREENED FRP OUTSIDE VENT COVER. FAN IS DAYTON BRAND, STOCK
#2C318.  NO CONTROL SWITCH. NOT WIRED

(2) 10" x 10" GRAVITY OPERATED AR INTAKE VENTS, PREMIUM ALUMINUM
CONSTRUCTION HAVING A WHITE POLYESTER ENAMEL FINISH, COMPLETE WITH
A SCREENED FRP OUTSIDE VENT COVER FOR EACH. VENTS ARE DAYTON
BRAND STOCK $4C5SS.

(1) 1500 WATT, §120 BTUH, 120 VOLY, WALL MOUNTED, FAN-FORCED
ELECTRIC HEATER WITH BUILT-IN THERMOSTAT, RANGE S0-90 F, DAYTON
BRAND, STOCK #2£434. NOT WIRED.

1.

2
3

SEE THE EFC MODULAR TYPE BUILDINGS BROCHURE FOR STANDARD CONSTRUCTIO
DETALS, FEATURES, ETC.

AL ELEVATION DRAWINGS ARE SHOWN AS QUTSIDE VIEWS.

ROOF TO BE PEAKED, HAVE A 2° OVERHANG ALl ARDUND AND BE PROVIDED
WTH FOUR (4) CADMIUM PLATED UFTING EYES.

BUILDING SHALL BE OF FIBERGLASS COMPOSITE CONSTRUCTION CONSISTING OF A
S’TRUOMAL FRAMEWORK WITH FIBERGLASS SHEETING MATERIAL FASTENED AND
BONDED TO EACH SIDE

BUILDING PANELS SHALL BE INSULATED WITH 1 1/2° THICK, CLASS 1, FLAME
RESISTANT POLYISOCYANURATE FOAM HAVING A DENSITY OF 24/CU. FT.. K~FACTt
OF .14 AND AN R-VALUE OF 10.85. MNSULATION SHALL BE CHEMICALLY
BONDED TO STRUCTURAL FRAMEWORK AND FIBERGLASS SHEETING MATERIAL

COLOR OF BULDING YO BE STANDARD WHITE

BUILDMG SHALL INCLUDE ONE (1) STANDARD 3'-0° WIDE x 6'—6° HIGH (Q..C)
FLUSH-FITTING SINGLE DOOR.  DOOR SHALL BE OF MBERGLASS COMPOSITE
XONSTRUCTION INSULATED WITH 1 1/2° THICK, CLASS 1, FLAME RESISTANT
POLYISOCYANURATE FOAM. DOOR SHALL BE INSTALLED WITH AN INTEGRAL FRP
FRAME SHALL BE FURNISHED WITH THE FOLLOWING ITEMS:

a. CONTINUOUS STAINLESS STEEL PIANO HINGE.

b.

e STAINLESS STERL

d NEOPRBGE DOCR 5&. GAS(ET (VEATH‘ER-SYRPPXNG)

. AINLESS STEEL THRESH: OPRENE GASKET.

ALL DOOR HARDWARE AND FASTENERS TD BE NON~-CORROSIVE.

BUILDING SHALL BE SUPPLED WITH STAINLESS STEEL BASE MOUNTING
ANGLES AND 1/2* X 2° NEOPRENE BASE MOUNTING GASKET. SEE NOTE fi3.

THE SCREENED FRP OUTSIDE VENT COVERS ARE SHOWN ON THE PLAN
VIEW ONLY.,

. BUNLDING SHALL BE SHIPPED COMPLETELY ASSEMBLED ON A FLATBED TRALER

INSTALLATION INSTRUCTIONS SHALL BE FURNISHED WITH BUILDING WHEN SHIPPED.

. ANCHOR B8OLTS TO BE SUPPUED & MSTALLED @Y OTHERS.

QUANTITY REQUIRED = SIX (8) IDENTICAL BUILDINGS.
PLEASE SPECIFY fF LOCKSETS ARE TO BE KEYED ALIKE OR KEYED DIFFERENTLY.




CADMIUM PLATED UFTING EYES. CADMIUM PLATED LIFTING EYES,

TYP. FOUR (4) PROVIDED TYP. FOUR (4) PROVIDED
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ST 6B ELEVATION, BACK BLEVA LEFT SPE ELEVATION, | FRAT BEVATION,
g0
OPTRONAL EQUIPMENT LIST: NOTES: =3
A (1) 10" DIAMETER EXHAUST FAN, 580 CFM FREE AIR, MOUNTED ON AN 1. SEE THE EFC MODULAR TYPE BUILDINGS BROCHURE FOR STANDARD CONSTRUCTION 8 I
AUTOMATIC SHUTTER AND AN OSHA APPROVED INTAKE GUARD WITH A DETAILS, FEATURES, ETC. o &
SCREENED FRP OUTSIDE VENT COVER. FAN IS DAYTON BRAND, STOCK 3-0
42C819, NO CONTROL SWITCH. NOT WIRED. . 2. ALL ELEVATION DRAWINGS ARE SHOWN AS OUTSIDE VIEWS !
f
. ane : 3. ROOF TO SE PEAKED, HAVE A 2" OVERHANG ALL AROUND AND BE PROVIDED .
B. {2) 10" x 10" GRAVITY OPERATED AIR INTAKE VENTS, PREMIUM ALUMINUM v i
CONSTRUCTION HAVING A WHITE POLYESTER ENAMEL FINISH, COMPLETE WITH WITH FOUR (4) CADMIUM PLATED UFTING EYES. . _L 1
A SCREEN T COVER FOR VENTS H
ggim mg'&FmPDE VeN EACH ARE DAYTON 4. BUNLDING SHALL BE OF FIBERGLASS COMPOSITE CONSTRUCTION CONSISTING OF A
STRUCTURAL TRAMEWORK WITH FIBERGLASS SHEETING MATERIAL FASTENED AND xe®
BONDED TO EACH SIDE.
c. 1) 1500 WATT, 5120 “?mﬂ. 120 VOLT, VéAsLlI. MOUNTED, FAN—FORCED
'ELECTRIC HEATER WITH BUILT-IN THERMOSTAT, RANGE 50—80 F, DAYTON 5. BUILDING PANELS SHALL BE INSULATED WATH 1 1/27 THICK. CLASS 1, FLAME
BRAND, STOCK §2E434. NOT WIRED. RESISTANT POLYISOCYANURATE FOAM HAVING A ﬁzmsm' OF 2§/CUFT., K—FACTOR 1 -
OF .44 AND AN R—VALUE OF 10.85. INSULATION SHALL BE CHEMICALLY 10°-0
BONDED TO STRUCTURAL FRAMEWORK AND FIBERGLASS SHEETING MATERIAL.

6. COLOR OF BUILDING TD BE STANDARD WHITE.

7. BUILDING SHALL INCLUDE ONE (1) STANDARD 3'—0' WDE x 6'—6" HIGH (0..C.)
FLUSH-FITTING SINGLE DOOR. DOOR SHALL BE OF FIBERGLASS COMPOSITE c
XONSTRUCTION INSULATED WITH 1 1/2" THICK, CLASS 1, FLAME RESISTANT © ‘
POLYISOCYANURATE FOAM. DOOR SHALL BE INSTALLED WITH AN INTEGRAL FRP
FRAME SHALL BE FURNISHED WITH THE FOLLOWMNG ITEMS:

CONTINUOUS STAINLESS STEEL PIANO HINGE.

PLATED SAFETY STOP CHAIN.

STAINLESS STEEL CYUNDRICAL LOCKSET. I—0"

NEOPRENE DOOR SEAL GASKET (WEATHER-STRIPPING).

STAINLESS STEEL THRESHOLD WITH NEOPRENE GASKET

B. ALL DOOR HARDWARE AND FASTENERS TO BE NON--CORROSIVE

9. BUILDING SHALL BE SUPPUED WITH STAINLESS STEEL BASE MOUNTING -
ANGLES AND 1/2° X 2" NEOPRENE BASE MOUNTING GASKET. SEE NOTE f13.

10. THE SCREENED FRP OUTSIDE VENT COVERS ARE SHOWN ON THE PLAM

saprao

VIEW ONLY. L
- =3
11. BUILDING SHALL BE SHIFFED COMPLETELY ASSEMBLED ON A FLATBED TRAILER. & S0t o
- l .
loLc)
12. INSTALLATION INSTRUCTIONS SHALL BE FURNISHED WITH BUILDING WHEN SHIPPED. gegr
13. ANCHOR BOLTS TO BE SUPPUED & INSTALLED BY OTHERS.
14. QGUANTITY REQUIRED = SIX (6) IDENTICAL BUILDINGS. %

15. PLEASE SPECIFY ¥ LOCKSETS ARE TO BE KEYED ALIKE OR KEYED DIFFEREMTLY.

ENGINEERED FIBERGLASS COMPOSITES INC.

301 BICKFORD STREET

NEW USBON, W1 53950 PHONE: 608,/562—5900
oa £/27 - 10" mo—— ]—- KORTEEH POOLIH
wm  5-26-85 o

MCB CAMP LEJUNE, NC — WELL HOUSE
SOIL AND GROUNDWATER REMEDIATION

MODULAR TYPE FIBERGLASS BUILDING | e
MODEL JEFC—96x120 EFCS—0168—D

O A351HHOIX



OPERATING INSTRUCTIONS & PARTS MANUAL

WALL HEATERS
MODELS 2E434A, 2E435A, 2E708A, 2E709A, 2E873A
2E874A AND 2E875A
FORM 551884
04041
0380/096/VP

READ AND SAVE THESE INSTRUCTIONS

READ CAREFULLY BEFORE ATTEMPTING TO ASSEMBLE, INSTALL, OPERATE OR MAINTAIN THE PRODUCT
DESCRIBED, PROTECT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFORMATION, FAILURE TO
COMPLY WITH INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE!

RETAIN INSTRUCTIONS FOR FUTURE REFERENCE.

Figure 1—Model 2E434A

Description

The wall heaters provide fast supplemental room heat.
The fan draws cool air in through the round opening in
the grille frame and directs it across the nickel chro-
mium elements for discharge through the rectangutar
top opening. An over-heat protective device automati-
cally shuts the heater OFF if the discharge is blocked or
an unsafe temperature rise is encountered for any rea-
son. Heaters are equipped with manual reset thermal
over-heat protector. On some models the manual reset
is backed-up with a thermal fuse. The grille is “finger-
proof” and can be easily removed for cleaning.

Unpacking
Remove rough-in box from carton. Leave heater in styro-
foam package until you are ready for final installation.

General Safety Information

1. Make certain that the power source conforms to the
electrical requirements of the heater. Disconnect

power before installing or servicing. If the power dis-
connect is out of sight, lock it in the open position
and tag it to prevent unexpected application of power.
Failure to do so could result in fatal electric shock.

WARNING: DO NOT DEPEND UPON A THERMOSTAT
OR OTHER SWITCH AS THE SOLE MEANS OF DIS-
CONNECTING POWER WHEN INSTALLING OR SER-
VICING THE HEATER. ALWAYS DISCONNECT
POWER AT THE MAIN CURRENT CIRCUIT BREAKER
AS DESCRIBED ABOVE. FAILURE TO DO SO COULD
RESULT IN FATAL ELECTRIC SHOCK.

2. This heater is intended ONLY for permanent instal-
fation in accordance with the National Electrical
Code (NEC), all applicable local codes and
ordinances, and all sections of this manual. All wir-
ing should be done by a qualified electrician, using
copper wire only.

Special attention must be given to any grounding
information pertaining to this heater. To prevent the
risk of electrocution, the heater must be securely and
adequately grounded. This should be accomplished
by connecting a grounded conductor between the
service panel and the green grounding screw pro-
vided on the heater. To ensure a proper ground, the
grounding means must be tested by a qualified elec-
trician.

4. Do not insert fingers or foreign objects into the
heater. Do not block or tamper with the heater in any
manner while it is in operation. Do not touch heater
while in operation or just after it has been turned off,
as some parts may be hot enough to cause injury.

5. This heater is intended for general heating applica-
tions ONLY. It must NOT be used in potentially dzn-
gerous locations such as flammable, explosive,
chemical-laden or wet atmospheres.

[

Specifications
VoLTS @ DIMENSIONS IN INCHES
MODEL BTUH WATTS 60 HZ AMPS H w D
> 2E434A
2E708A 5120 1500 120 12,5 15Y2" 10° ave”
2E873A
2E435A
2E709A *5120/3839 1500/1125 240/208 6.2/5.4 15Y2 10 42
2E874A
2E875A *6827/5120 2000/1500 240/208 8.3/7.2 15Y> 10 412

(*) For 240 and 208 volts respectively.

6121-8886



FORM 551884 | MODELS 2E434A, 2E435A, 2E708A, 2E709A, 2E873A, 2E874A AND 2E875A

04041 |

General Saféty Information (Continued)

6. Incases in which property damage may result from
malfunction of the heater, a backup system or a tem-
perature sensitive alarm should be used.

WARNING: TO REDUCE THE RISK OF FIRE OR
ELECTRIC SHOCK, DO NOT USE THIS HEATER
WITH ANY SOLID STATE SPEED CONTROL DEVICE.

Installation

NOTE: Unit may be installed vertically or horizontally in
the wall stud space. This unit is. for wall mounting only.
A 142 x 9" wall opening is required. If recess mounting
is impractical, use 2E443 surface mounted housing (not
furnished).

Bottom -of heater should be a minimum of 18 inches
above the finished floor.

1. Horizontal mounting: (See Figure 2)

a. MAKE SURE THAT OUTLET CORNER IS AT
THE TOP RIGHT HAND CORNER. In new con-
struction place rough-in box between studs at
desired height, and using wood screws, secure it

e F——————""%h

) OUTLET
Ok] " CORNER \

|« ROUGH-IN
BOX -

OL

HORIZONTAL s
Figure 2 — Mounting Rough-in Box

VERTICAL

143" MIN,

i 118" MIN. TO
16" OC." FINISHED FLOOR

STUDS §> | }i:;,_’:? -t

Figure 3 — Header Location

120 VOLT
SUPPLY HEATER
i ASSEMBLY
uMIT oy
SWITCH

Figure 4 — Wiring Diagram for
Modeis 2E434A, 2E708A & 2E873A

to studs, making sure that outer edges will be
flush with finished wall. Bring in service lead
through proper knock-out hole and attach ground
lead to screw provided.

b. For installation in existing walls, select desired
location, ascertain location of studs and cut away
wall using rough-in box as a pattern for hole size.
Bring in service lead through proper knock-out
hole and attach ground lead to screw provided.
THEN, secure rough-in box to studs keeping
outer edges flush with wall surface.

2. Vertical mounting: (See Figure 2)

a. MAKE SURE THAT OUTLET CORNER IS AT
THE BOTTOM RIGHT HAND CORNER. Toe-nail
two 2 x 4" headers, 3234 inches apart on center
at the desired height (see Figure 3).

b. Proceed as outlined in step 1a or 1b above.

3. Connect service leads to heater (see Figure 4 or 5).
Make sure all wiring conforms to National Electrical
Code as well as all applicable local codes.

4. Assemble heater into rough-in box using the four
screws supplied (see Figure 6.)

240/208 VOLT
SUPPLY

W

HEATER
ASSEMBLY

LIMIT
SWITCH

MOTOR , /

S
THERMOSTAT @

Figure 6 — Wiring Diagram for
Models 2E435A, 2E709A, 2E874A & 2E875A

MANUAL RESET BUTTON

SCREW, 8B x 1%”

Figure 6 —
Securing Heater

—_D



FORM 551884 I MODELS 2E434A, 2E435A, 2E708A, 2E709A, 2E873A, 2E874A AND 2E875A

04041. |
Operation

Rotate the thermostat knob clockwise, until the heater
comes ON. Heater aperation is indicated by the rotating
fan blade. After a few seconds of operation, warm air
should be discharged out of the top or rectangular open-
ing in the heater grille. Adjust thermostat setting to main-
tain desired room temperature. During proper operation,
the heater will cycle ON and OFF periodically. The heater
should not be blocked or covered in any manner.

LIMIT SWITCH

1. This unitis equipped with a manual-reset, high tem-
perature limit switch. If no heat is delivered with ther-
mostat set fully clockwise, turn thermostat fully
counterclockwise, and check red reset bution in
center of front plate.

2. Hf reset button protrudes, * must be reset. Using a
toothpick or similar piece ¥ wood, push button IN
where it should remain.

3. Turn thermostat fully clockwise and repeat above
steps when heater resumes normal operation.

4. If the heater still does not function, or after a 10-20
minute cool-down period if button will not reset
(remain in), have heater checked by qualified elec-
trician.

NOTE: Due to the sensitivity of the limit switch, it may

have tripped from vibration during shipment. It may be

necessary to reset switch prior to initial start-up of
heater.

5. The nameplate on heater has a plastic film on it for
protection until after installation. To remove it, peel
corners nearest logo first. For easier removal, pull fiat

from nameplate with a stretching action instead of
pulling perpendicularly. By doing this, the knob will
not need to be removed and film should slip over it.

Maintenance
CAUTION: Before attempting any cleaning or main-
tenance on this heater, open the circuit to the heater
by removing the fuse or opening the circuit breaker
for the heater circuit. Lock in the open position to
prevent unexpected application of power.

WARNING: AN INCORRECT CONNECTION MAY
CAUSE AN ELECTRIC SHORT, PRODUCE AN ELEC-
TRICAL SHOCK, OR BURN OUT THE HEATER,
RESULTING IN PROPERTY DAMAGE AND/OR PER-
SONAL #4JURY.

WARNIN:: ONLY QUALIFIED ELECTRICIANS OR
SERVICEHEN SHOULD ATTEMPT TO REPAIR THIS
UNIT. IM#ROPER REPAIR AND/OR ASSEMBLY CAN
CAUSE ~N ELECTRICAL SHOCK HAZARD.

SIX MONTH

1. Remove four screws securing perforated grille and
wipe dust from under grille. Replace perforated
grille. :

2. Remove heater from rough-in box and clean dust
and dirt from rough-in box and underside of heater.
Replace heater in rough-in box.

NOTE: In above cleaning operation, be careful not to
bend or damage fan blade or element wire.

YEARLY

Add 2 to 3 drops of S.A.E. 10W or 20W oil to fan motor
bearings.

to the illustrations or descriptions.

RANTY" above is made or authorized by Dayton.

claimed.

in transit to you, file claim with carrier.

LIMITED WARRANTY

DAYTON ONE-YEAR LIMITED WARRANTY. Wall heaters, Models 2E434A, 2E435A, 2E708A, 2ZE709A 2E873A, 2E874A &
2EB75A, are warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials
under normal use for one year after date of purchase. Any part which is determined by Dayton o be defective in material
or workmanship and returned to an authorized service location, as Dayton designates, shipping costs prejaid, will be, as
- the exclusive remedy, repaired or replaced at Dayton’s option. For limited warranty claim procedures, see PROMPT DIS-
POSITION below. This limited warranty gives purchasers specific legal rights which vary from state to state.
LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton'’s liability for consequential and inciden-
tal damages is expressly disclaimed. Dayton’s liability in all events is limited to, and shall not exceed, the purchase price paid.
WARRANTY DISCLAIMER. Dayton has made a diligent effort to illustrate and describe the products in this literature
accurately; however, such illustrations and descriptions are for the sole purpose of identification, and do not express or imply
a warranty that the products are merchantable, or fit for a particular purpose, or that the products will necessarily conform

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in “LIMITED WAR-

PRODUCT SUITABILITY. Many states and localities have codes and regulations governing sales, construction, installa-
tion, and/or use of products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts
to assure that its products comply with such codes, it cannot guarantee compliance, and cannot be responsible for how
the product is installed or used. Before purchase and use of a product, please review the product application, and national
and local codes and regulations, and be sure that the product, installation, and use will comply with them.

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not allow the exclusion
or limitation of incidental or consequential damages, so the above limitation or exclusion may not apply (o you; (b} also,
some states do not allow limitations on how long an implied warranty lasts, consequently the above limitation may not apply
to you; and (c) by law, during the period of this Limited Warranty, any implied warranties of merchantability or fitness for
a particular purpose applicable to consumer products purchased by consumers, may ot be excluded or otherwise dis-

PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment with respect to any
product which proves to be defective within limited warranty. For any product believed to be defective within limited war-
ranty, first write or call dealer from whom product was purchased. Dealer will give additional directions. If unable to resolve
satisfactorily, write to Dayton at address below, giving dealer’'s name, address, date and number of dealer’s invoice, and
describing the nature of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was damaged

Manufactured for Dayton Electric Mig. Co., 5959 W. Howard St., Chicago, IL 60648




FORM 551884 lMODELS 2E434A, 2E435A, 2E708A, 2E709A, 2EB873A, 2E874A AND 2E875A

04041 |

22 21

ORDER REPLACEMENT PARTS J
BY CALLING TOLL FREE :
1-800-323-0620

Please provide following information:
» Model Number
+ Serial Number (if any)

+ Part Description and Number
as shown in Paris List.

Address parts correspondsnce to:
Dayton Electric Mig. Co.
1250 Busch Parkway
BuHaio Grove, IL 60089

Figure 7 — Replacement Parts lllustration
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Replacement Parts List
REF PART NO. FOR MODELS
NO. DESCRIPTION 2E434A 2E435A 2E708A 2E709A 2EBT3A 2E874A 2E8T5A
1 Rough-in box assembly 8534-8082 | 8534-8082 | 8534-8082 | 8534-8082 | 8534-8082 | 8534-8082 | 8534-8082
2 Screw, 8B x 3/8" 1235-0001 | 1235-0001 | 1235-0001 | 1235-0001 | 1235-0001 | 1235-0001 | 1235-0001
3 Mounting bracket 8536-8574 | 8536-8574 | 8536-8574 | 8536-8574 | 8536-8574 | 8536-8574 | 8536-8574
Heater assembly, 120V,
1500W 6101-8577 — 6101-8577 — 6101-8577 - —
4 Heater assembly, 240V,
1500W — 6101-8578 - 6101-8578 - 6101-8578 —
Heater assembly, 240V,
2000w - - — - - - 2436-0002
5 Bracket 8536-8517 | 8536-8517 | 8536-8517 | 8536-8517 | 8536-8517 | 8536-8517 | 8536-8517
6 Limit switch 8541-8038 | 8541-8038 | 8541-8038 | 8541-8038 | 8541-8038 | 8541-8038 | 8541-8038
7 Insert 8711-8005 | 8711-8005 | 8711-8006 | 8711-8006 | 8711-8007 | 8711-8007 | 8711-8005
8 Thermostat assembly
with lead 1230-8193 | 1230-8194 | 1230-8193 | 1230-8194 | 1230-8193 | 1230-8194 | 1230-8194
9 Cable clip 2044-0057 | 2044-0057 | 2044-0057 | 2044-0057 | 2044-0057 | 2044-0057 | 2044-0057
10 Hex nut, 6-32 * * * * * * *
1 Thermal fuse, 109°C, 15
amps. §571-8036 8671-8036 — 8671-8036 | 8671-8036
12 Screw, 6AB x 5/16” — * - * - * *
13 Front panel assembly (W g (R O 0 D O
14 1 Screw, 8B x 14" bright 1235-0052 | 1235-0052 ; 1235-0052 | 1235-0052 - — 1235-0052
Screw, 8B x 1% black — - - — 8852-8447 | 8852-8447 —_
15 ; Screw, 6AB x 1/4” bright | 2415-0040 | 2415-0040 { 2415-0040 | 2415-0040 — - 2415-0040
Screw, BAB x 1/4” black — — — - 8852-8449 | 8852-8449 -
16 % Screw, 8AB x 3/8" bright | 0812-0247 | 0812-0247 | 0812-0247 | 0812-0247 — - 0812-0247
Screw, 8AB x 3/8" black — — - — 8852-8450 | 8852-8450 -
17 Phillips screw, 8-32 x 5/8" * * * * * * *
18 Motor assembly with
terminals 8767-8131 | 8767-8131 | 8767-8131 | 8767-8131 | 8767-8131 | 8767-8131 | 8767-8131
19 | Fan blade 1235-0008 | 1235-0008 | 1235-0008 ; 1235-0008 | 1235-0008 | 1235-0008 | 1235-0008
Screen grille, aluminum 1230-0023 | 1230-0023 —_ —_ - - 1230-0023
20 g Screen grille, aimond - — 8850-8021 | 8850-8021 - - —
Screen grille, brown — - - - 8683-8104 | 8683-8104 —_
21 Nameplate 6129-8152 | 6129-8152 | 6129-8152 | 6129-8152 | 6129-8152 | 6129-8152 | 6129-8152
22 ; Knob, black 6112-8002 | 6112-8002 | 6112-8002 | 6112-8002 - - 6112-8002
Knob, brown — - — - 6112-8035 | 6112-8035 -

{00) Not available as a replacement part; replace complete heater assembly.
(*) Standard hardware item, available iocally.
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Troubleshooting Chart

SYMPTOM

POSSIBLE CAUSE(S)

CORRECTIVE ACTION

Heater does not
come on

1. Thermostat set too low (too far
counterclockwise)

Circuit breaker in main panel not
closed

Circuit breaker in main panel does
not stay closed

Resettable temperature limit switch
in heater not closed

P 0D

5. Open in wiring to heater

6. Thermostat

7. Thermal fuse (applicable units only)

1. Turn thermostat knob clockwise
until heater operates.

2. Close circuit breaker.

*3. A short circuit exists in the heater

wiring

4. Manually close limit switch. (See
Operation Section LIMIT SWITCH.)
*If limit switch will not stay in, have
the heater checked.

%5, Open main circuit breaker. Check
wiring continuity.

*6. Open main circuit breaker to heater,
jumper across thermostat terminals.
Close main circuit breaker. If heater
operates, thermostat should be
replaced. Remove jumper before
operating heater.

*7. Open main supply circuit to heater.
Check thermal fuse. if blown, deter-
mine cause and correct. Replace
thermal fuse.

Fan blade does not
turn

1. Jammed fan blade
2. lLeads not connected to fan motor
3. Winding in fan motor open

1. Remove fan blade obstruction.
*2. Connect fan motor leads.
*3, Replace fan motor.

Heater will not shut
OFF

1. Heat loss from room is greater than
heater capacity

2. Thermostat

1. Close doors and windows. Provide
additional insulation or additional
heaters.

*2, Rotate thermostat knob to extreme
counterclockwise position. If heater
continues o run, replace ther-
mostat.

Heater discharges
smoke

Dust, dirt and lint accumulated inside
heater

Clean heater. See Six Month Mainte-
nance Section for cleaning
instructions.

Heater fan operating,
but does not dis-
charge warm air

1. Open heater element
2. Wire ioose from element assembly

3. Heater connected to wrong electri-
cal service voltage

*1. Replace heating unit assembly.
*2. Replace wire.
*3, Check supply voltage.

(¥) WARNING: MUST BE CHECKED AND SERVICED BY QUALIFIED ELECTRICAL SERVICE PERSON!

— 6 —
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Service Record

DATE

MAINTENANCE PERFORMED

REPLACEMENT COMPONENTS REQUIRED
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Operating Instructions & Parts Manual

2C6348B, 2C708B, 2C7108B, 2C713B and 2C8198B

Please read and save these instructions. Read carefully before attempting to assemble, install, operate or maintain the product described.
m\om yourself and others by observing all safety information. Failure to comply with instructions could result in personal injury andior
‘operty damage! Retain instructions for future reference.

Dayton Utility Shutter-
Mounted Exhaust Fans

Description

Dayton utility exhaust fans are designed for
exhaust applications in stores, offices,
factories, shops, farm buildings,
greenhouses, etc. Efficient, easy-to-install
exhaust fans with automatic shutters.

Model 2C634, 7” Shutter fan fits in half of
an 8 x 16” concrete block. Shutter flanges
have eight pre-punched 1/4 x 1/2" diameter
mounting holes for ease of installation. 7 to
18" diameter deep pitched, 3-wing fan
blade. Fan guards have charcoal grey
metallic polyester finish to resist corrosion.
Wire guards comply with OSHA regulations.
totally enclosed, sleeve bearing 115V, 60 Hz

\ 174" x 1/2" Slots

Figure 1 - Dimensions

“motors. Air deliveries based on AMCA test Dimensions
.odes. Shipped completely assembied. Model A Square e
Unpacking 2C634B 111" 415/16°
1. Inspect for any damage that may have ™ ~ 2C8198 13178 5916
occurred during transit. 2(7108 1518 6
L , . 27138 191/8 6112
2. Sh.‘ppmgldamage claim must be filed 27088 11 gy
with carrier,
3. Check all bolts, screws, setscrews, etc. for  Performance
loose.ness that may have qccurred during " Blade P
transit. Retighten as required. Model Dia. Free Air
4. Before installing, rotate the blade to be 2C634B 7" 120
sure there are no obstructions which . 2c8198 10 580
would interfere with proper operation. 2C7108 12 775
Adjust as required. 2C7138 6 975
2C708B 18 1825

General Safety Information

1. Follow all local electrical and safety codes,
as well as the National Electrical code
(NEC) and the Occupational Safety and
Health Act (OSHA).

2. Always disconnect power source before
working on or near a motor, or its
connected load.

e~ .
! Motor will restart
AWARNING |_ . ;

without warning
after protector trips.

3. Protect the power cable from coming in
contact with sharp objects.

4, Do not kink power cable and never allow
the cable to come in contact with oil,
grease, hot surfaces, or chemicals.

5. Make certain that the power source
conforms to the requirements of your
equipment.

6. The fan frame and motor must be
electrically grounded t a suitable

r C Max
— B -——‘— D 1
3-9/16" q Pl Som—
L1 f
i
[ o f—— —
J.—_j 4 w1
h €
- ¥
i LN
C O [
6 238" 8
51/8 238 10
61/ 238 12
SRR 238 16
615 3 18
Motor
HP Amps RPM
1/30 1.0 1550
130 1.0 1550
130 1.0 1550
120 1.8 1550
ins 12 1050

electrical ground, such as a grounded
water pipe or ground wire system.

Installation

1. The unit should be securely mounted in a
rigid framework.

NOTE: Allowing the fan frame to fiex or
move will result in undue vibrations and
possible premature motor, or fan blade

failure.

Form 552035

11390001




Dayton Operating Instructions and Parts Manual

Dayton’ Utility Shutter-Mounted
Exhaust Fans

Installation (Continued)
2. install any auxiliary components.

3. Connect power to the motor, using an
approved wiring method.

SINGLE SPEED

Figure 2 - Wiring Diagram: 115 Volt
Connection

lA CAUTION ]Fa" frame and motor

must be securely and
adequately grounded to a suitable
electrical ground, such as a ground
water pipe or ground wiring system!

4. Before activating the fan, double-check
to ensure that there are no obstructions
(framing, stud, shutter, etc.) which would
interfere with proper fan operation.

Operation

1. Keep the area free of objects that could
impede air flow on both the intake and
exhaust side of fan.

2. For proper exhaust operation, a window,
door, or louver should be opened on the
opposite side of the area to be
ventilated.

3. Turn the fan on, the shutter will open

automatically. When the unit is turned
off, the shutter will close.

Maintenance

MINOR AND ROUTINE:

1. Disconnect power source before
sevicing.

2. Lubricate the motor sleeve bearings every
six months using S.AE., 20 non-
detergent oil.

3. Periodically clean the propeller blades,
guard, motar and shutter of any
accumulated dirt.

PARTS REPLACEMENT:
1. Refer to illustration of parts placement.

2. Disconnect power before servicing.

3. Remove the four screws holding the
guard to the venturi panel. Remove the
guard/motor/blade assembly.

4. Loosen the setscrew on blade hub and
remove the fan blade.

Do not repair
A CAUTION ]damaged fan blades.

They should be replaced with a

properly balanced replacement.

5. Loosen the nuts holding motor on guard
and remove motor.

6. Reassemble the unit in reverse order of
disassembly.

Fan blade is
LA CAUT'ONT in:ta"ed hub first on

motor shaft, flush with end, and
setscrew located over the flat area.

Troubleshooting Chart

Symptom

Excessive noise

Possible Cause(s)
1. Dry motor bearings
2. Loose fan blade

3. Crooked or damaged fan blade

Corrective Action

-—

. Relubricate motor bearings

. Tighten setscrews in hub

w N

. Replace fan blade

Fan inoperative

1. Blown fuse or open circuit breaker

2. Detfective motor

—

. Replace fuse or reset circuit breaker

N

. Repair or replace motor

Insufficient air flow

1. Blocked intake or exhaust opening

2. Low voltage

1. Clear opening of obstruction or increase
size of opening

2. Determine cause and correct




Dayton Operating Instructions and Parts Manual

2C634B, 2C708B, 2C710B, 2C713B and 2C8198

_For Replacement Parts, call 1-800-323-0620

se provide following information:
-Model number
-Serial number (if any)
-Part descriptions and number as shown in parts fist

Address parts correspondence to.
Parts Company of America

1657 Shermer Road

Northbrook, It 60062-5362

Figure 3 — Replacement Parts Hlustration

Replacement Parts List

Part Number For Models:

Description Mode! 2C634B
1 Motor 13070002
2 Shutter assembly 09410001
3  Fanblade 03124001
4 intake guard 09602002
5 #10-16 x 5/8" SM Screw *
776 #8-32 Spinlock nut *

(*) Standard hardware items, available locally.

Modet 2C708B

13076002
09414001
03174001
09606002

*

Model 2C7138B

13070002
09412001
03172001
038604002

*

*

Model 2C7138

13072002
09413001
03173001
09605004

*

*

Model 2C8198

13070002
09411001
03125001
09603002

P

*

Daytonj
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Dayton Utility Shutter-Mounted
Exhaust Fans

Limited Warranty

Dayton One-Year Limited Warranty. Utility Shutter-Mounted Exhaust Fans, Models 2C6348, 2C7088, 2C713B, and 2C8198, are
warranted by Dayton Efectric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under normal
use for one year after date of purchase. Any part which is determined to be defective in material or workmanship and returned
to an authorized service location, as Dayton designates, shipping costs prepaid, will be, as the exclusive remedy, repaired or
replaced at Dayton's option. For limited warranty claim procedures, see PROMPT DISPOSITION below. This limited warranty gives
purchasers specific legal rights which vary from state to state.

Limjtation of Liability. To the extent allowable under applicable law, Dayton’s liability for consequential and incidental damages
is expressly disclaimed. Dayton's liability in all events is limited to and shall not exceed the purchase price paid.

Warranty Disclaimer. Dayton has made a diligent effort to illustrate and describe the products in this literature accurately;
however, such illustrations and descriptions are for the sole purpose of identification, and do not express or imply a warranty th:
the products are merchantable, or fit for a particular purpose, or that the products will necessarily conform to the illustrations or
descriptions. :

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in the "LIMITED
WARRANTY" above is made or authorized by Dayton.

Product Suitability. Many states and localities have codes and regulations governing sales, construction, installation, and/or use of
products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that its products
comply with such codes, it cannot guarantee compliance, and cannot be responsible for how the product is installed or used.
Before purchase and use of a product, please review the product application, and national and local codes and regulations, and
be sure that the product, installation, and use will comply with them.

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not allow the exclusion or
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you; (b) also, some states
do not allow a limitation on how long an implied warranty lasts, consequentially the above limitation may not apply to you; and
(c) by law, during the period of this limited warranty, any implied warranty of implied merchantability or fitness for a particular
purpose applicable to consumer products purchased by consumers, may not be excluded or otherwise disclaimed.

Prompt Disposition. Dayton will make a good faith effort for prompt correction or other adjustment with respect to any product
which proves to be defective within limited warranty. For any product believed to be defective within limited warranty, first write
or call dealer from whom the product was purchased. Dealer will give additional directions. if unable to resolve satisfactorily,
write to Dayton at address below, giving dealer's name, address, date, and number of dealer's invoice, and describing the nature
of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was damaged in transit to you, file
claim with carrier.

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, lllinois 60714 U.S.A.

Manufactured for Dayton Electric Mfg. Co. © 1994 W.W.Grainger, Inc. ®
Niles, ilfinois 60714 U.S.A. Printedn U'S A Dayton

Q7947268/NCPVP -
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OPERATIONAL AND MAINTENANCE MANUAL
FDR

MODEL :

INSTALLED AT:

LOCAL DISTRIBUTOR OF OVERHEAD DOOR PRODUCTS:

OVERHEAD DOOR COMPANY OF NEW BERN
1302 TARA HILLS DRIVE
NEW BERN, NC 28561

MANUFACTURED BY: 7THE OVERHEAD DOOR CORPORATION
PENNSYLVANIA DIVISION

ORDER NO:
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. FIRE DOOR DROP TEST PROCEDURE »

1. Release hood flame baffle by cutting a "S" hook on each hood baffle
release chain. This will allow baffle to drop on curtain.

2. Remove door end cover from tension wheel end.

3. Drop test door by tutting a "S" hook on the door release chain. (If
door equipped with thru the wall release chain, cut the "S" hook at
side of wall opposite hood.)

A. Release lever arms should separate and drop away from tension
wheel bolt. .

B. On chain, crank or electric operated doors, the drop weight
should rotate the cam to release dentil from drive mechanism.

C. During release, the tension wheel should rotate rapidly for
approximately 1/2 turn, then hesitate as impact pawl engages
end of barrel assembly, reducing spring torque from door.
Tension wheel will continue to rotate until tension bolt strikes
back of release arm lever, restoring spring torque to door at a
reduced rate. -

D. Door should close smoothly at a speed of approximéte]y 2 feet per
second. Curtain should come to a full closed position against
floor.

E. Also, door must close of its own accord when raised to a height
sufficient to allow emergency egress and released.

4. In order to place door back in service perform the following;

PUSH-UP _OPERATION

A. Raise door to fully open position. Clamp vise grips, under bottbm‘
bar, to the guide to keep door from lowering.

B. Reapply correct amount of initial turns to tension wheel and
secure with release arm lever.

C. Reconnect door release chain using a new #12 wire size "S$" hook
and tighten sash chain firmly using turnbuckle.

D. Remove vise grips from guide.

- E. ﬁeconnect flame baffle release chain using a new #12 wire size "S"
ook.

F. Install door end cover.

HAND CHAIN AND HAND CRANK OPERATION

A. Step on foot pedal and secure sash chain down to prevent foot pedal
from rising.



SECTION I

RECOMMENDED PREVENTATIVE MAINTENANCE

ROLLING STEEL OR ALUMINUM DOORS

To keep door in good working conditions, every three months¥*
oil all moving parts except the clutch mechanism on fire doors
and the wool pile in the guides on rolling grilles or counter
doors. The guides should be lubricated with a paste wax or
silicone spray.

Every six months*, o0il all exposed roller chains and on elec-
tric operators dry lube the limit switch shaft threads.

If electrically operated, every three months check the oil
level in the gear reducer. If it is necessary to add oil, use
gear oil as recommended by the operator installation instruc-
tion. At this time check tension of roller chain between
operator and door sprocket, if too 1loose, 1loosen operator
mounting bolts and slide operator to tighten chain. Retighten
mounting bolts.

All bearings provided with grease fittings should be lubricated
every six months¥*, If so equipped, find bearings 1located in
the drive bracket and tension end of the counter balance.

On crank operated doors and grilles the crank assemblies are
sealed with grease and should not require lubrication.

Fire doors should be drop tested every six months unless
otherwise required by others.

* The above frequency of lubrication 1is for normal operation.
Severe duty or unusual operating conditions may require
modification of the times between lubrication.
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B. Raise door to fully open position. Tie hand chain or hand crank
mechanism down to keep door from lowering.

C. Reapply correct amount of initial turns to tension wheel and
secure with release arm lever.

D. Reconnect door release chain using a new #12 wire size "S" hook
and tighten sash chain firmly using turnbuckle.

E. Reconnect flame baffle release chain using a new #12 wire size
- "S" hook. '

F. Install door end cover.
G. Release foot pedal sash chain and hand chain or hand crank mechanism.

ELECTRIC OPERATION

A. Run door motor in down direction until operation stops.
. Step on foot pedal and secure sash chain.

Raise door to fully open position.

o O ™

Reapply correct amount of initial turns to tension wheel and
secure with release arm lever.

E. Reconnect door release chain using a new #12 wire size "S" hook
and tighten sash chain firmly using turnbuckle.

F. Reconnect flame baffle ré]ease chain using a new #12 wire size "$"
hook. L

G. Install door end cover.

H. Release foot pedal sash chain.
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SECTION II

TROUBLE SHOQTING GUIDE FOR ROLLING STEEL OR ALUMINUM DOORS

DOOR IS HARD TO RAISE BUT EASY TO LOWER.

Solution:

Springs require more turns. Raise door to
fully opened position and add 1/8 turn at a
time until the same resistance is felt lowering
the door as is felt raising the door.

DOOR IS HARD TO LOWER BUT EASY TO RAISE.

Solution:

Springs require less turns. Raise door to
fully opened position and remove 1/8 turn at a
time until results 1listed in example 1 are
achieved.

DOOR HANGS UP AT ENTRANCE INTO GUIDES.

a. Bellmouths might be out of position away
from the headplates allowing endlocks to
wedge., Loosen attachment nut and locate
edge of bellmouth snug against headplate
and tighten.

b. Endlocks might have become loose and tilted
out of position. Drill out loose fasteners
and reattach with suitable fastener.

Cc. Curtain might have been bent and damaged
enough to wedge in guides. In some cases
the bellmouths can be removed from the
guide entrance and the curtain lowered
outside of the guides and straightened. Be
careful not to allow curtain to rapidly
unwind off the counter balance.

FIRE DOOR WILL NOT COME TO A FULLY CLOSED POSITION WHEN

DROP-TESTED.
Solution:

a. Reduce spring 1/8 turn on the main springs
while door is in the fully opened position
and drop test. Repeat until satisfactory
drop test is attained.

b, Curtain might be too tight in the guides.
This could have happened from guides or
curtains having become damaged. Curtain
should rattle about 1/16 minimum plat for
full length of each gquide.
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.ELECTRIC OPERATOR STOPS TOO SOON OR NOT ENOUGH AT THE OPEN

OR CLOSED POSITION.

Solution:

Operator limit switch setting has become out of
phase with the door. Reset the 1limit switches.
See operator installation instructions for

method of resetting limits, It would be wise
tighten the drive chain between operator and
door sprockets to avoid the chain Jjumping and a
repeat of this situation.

OPERATOR DOES NOT RUN AND CIRCUITS TO IT ARE OKAY.

Solution:

~

a. Limit switch jammed at an out of phase posi=-
tion., Reset limit switch per operator
installation instructions.

b. Faulty limit switch. Replace old switch.
c. Chain throw-out 1is in position for manual
operation. Make sure mechanism is in posi-

tion for electric operation.

d. Interlock switch faulty, Replace old
switch., = -

7. FIRE DOOR WILL NOT DROP WHEN TESTED.

Solution:

a. Too much or too little tension on door
(electric, chain or crank operated) and
drive mechanism won't disengage. Adjust
tension with door in open position to cor-
rect, '

b. On drive end, (electric, chain or crank
operated) the gap between face of stationary
Dentil Release Assembly and washer on gov-
ernor drive hub assembly is incorrect not
allowing drive to disengage. Set gap at
1/32" to 1/16" to correct. See page 13 of
Fire Door Installation instructions.

c. Release chain not allowing door to release.
Find area where chain is binding and cor-
rect.
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LIMITED WARRANTY

The authorized distributor of Overhead Door Corporation products whose
name appears below (“Seller”’) warrants the product sold under this war-
ranty to be free from defects in material and workmanship under normal use
and service: This warranty extends only to the original consumer ("“Buyer”),
and expires one year after the date of installation.

Seller's sole obligation under this warranty is limited to repairing or replac-
ing any parts which shall be determined by Seller to be defective, and is
conditioned upon Buyer giving notice of any such defect to Seller within the
warranty period. If Seller concludes that repair or replacement is necessary,
Seller will commence work within a reasonable time after the decision to
repair or replace is made. ‘

This warranty does not apply to any prdduct which has been altered or
repaired by any person not authorized by the Seller, or which has been
subjected to misuse, neglect or accident.

Seller has not established any informai dispute settiement procedure of
type described in the Magnuson-Moss Warranty Act.

SELLER ASSUMES NO LIABILITY FOR INCIDENTAL OR CONSE-
QUENTIAL DAMAGES. WARRANTIES IMPLIED BY LAWARE LIMITED IN
DURATION TO THE ONE YEAR PERIOD DESCRIBED ABOVE. '

This warranty gives you specific legal rights, and you may have other
rights which vary from state to state. Some states do not allow limitations on
how long an implied warranty lasts, and some states do not allow the
exclusion or limitation of incidental or consequential damages, so the above
limitations or exclusions may not apply to you.

Inquiries to the Seller concerning this warranty should be directed to:

OVERHEAD DOOR CO. OF NEW BERN, INC,
POST OFFICE BOX 12467
NEW BERN, NC 28561
W Y W N W VY Y
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FIGURE 1~TYPE D & DRAWBAR FIGURE 2 ~TYPE C REVISIG:
LETTER DESCRIPTION DATE | APPROVAL
FOR CONSTANT CONTACT CLOSE FOR CONSTANT CONTACT CLOSE ~ REPPER Duwgao®sy l‘?“v [ e
Fop svoeri et . ggr:g i‘zﬂgﬁ"fc“ EMOVE '—\ A _IREY. PERECO 107X fd 1T
ﬁ:gvt THIS VIRE ! TYPE C & TYPE D -
T T —— q WIRING DIAGRAM SELECTION
MODEL EL
————% @ §° a L ——— — 4 é% g ’g L4 WHEN INSTALLED AS SHOWN IN INSTRUCTIDN
_ (|> _ o ® A)d) MANUAL, USE TYPE D WIRING DIAGRAM
L e 4 Lo e MODEL FL/SFL
| il = SEE INSTRUCTION MANUAL PAGE 8, FIGURE 8,
CU'T"CIUTY SWITCH CUT'DUT' SVITCH [—n;al—.l MODEL L
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625 SERIES

verhead Door
Corporation 625

Series Stormtite™
doors are considered the
finest insulated rolling ser-
vice doors in the industry.

They are ideally suited to a
wide variety of applications
where strength and energy
efficiency are factors.
Common applications
include industrial ware-
houses, factories, distribution
centers and vehicle main-

HCFCs.

ColorSpec

POWDER (OAT PAINT OPTION

When you choose Overhead Door Corporation 625
Series insulated doors, you are buying a product that
contains no environmentally damaging CFCs or
HCFCs. These compounds have been used in the
manufacturing of polyurethane and polystyrene insu-
lation for many years. When it was proven that these
compounds were damaging the earth's ozone layer,
Overhead Door Corporation took immediate action. Extensive research and
testing culminated in the introduction of the advanced polyurethane foam insu-
lation we use today, the first in the industry to be totally free of CFCs and

POLAR

tens e garages.
7 FEATURES
NO CFCs or HCFCs

Our unique polyurethane foam insti- ~ BUCKSKIN DOVE GRAY
lation contains no environmentally

damaging CFCs or HCFCs.

CUSTOM DESIGN

625 Series doors are computer
designed to fit your specific require-
ments.

MIDNIGHT

CRIMSON -

CURTAIN
Roll-formed curtain
slats are interlocking
and fully foamed-in-
place with poly-
urethane insulation.

F-2651 CANARY

Siat Profile

GUIDES

Guides of structural steel angle are
weatherstripped with a vinyl weath-
erseal at each jamb.

N
100D
Heavy 24 gauge galvanized steel
hood contains an internal hood baffle
weatherseal.

OHD ColorSpec offers you a spectrum of
new colors available through a special
powder coating process. All of these
brilliant, new colors provide a rich, glossy
finish to complement any architectural
application and further enhance the
appearance of all rolling service doors.

FOREST GREEN

*Normal wear from metal to metal contact will occur over time.
**Colors other than those shown here may require longer delivery times.

DARK BRONZE

TANGERINE

PATRIOT BLUE

This optional powder coating process is
not only more environmentally friendly
than most traditional painting methods,
but it also provides an extremely hard fin-
ish coat.* Select from any of ten OHD
ColorSpec hues, or an alternative color
may be specified.**
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INSULATED SERVICE DOORS

PART 1 GENERAL

1.01 Work Included
The rolling doors will be Series 625 as manu-
factured by Overhead Door Corporation.

1.02 Related Work

Opening preparation, miscellaneous or struc-
tural metal work, access panels, finish or field
painting, field electrical wiring, wire, conduit,

fuses, and disconnect switches are in the Scope

of Work of other divisions or trades.

PART 2 PRODUCT

2.01 Curtain

Curtain slats will be interlocking, roll-formed,
fully foamed-in-place, insulated, flat profile,
type F-2651. The front and back slats shall be
fabricated from minimum 24 gauge galvanized
steel, per ASTM A-525. Endlocks will be
attached to each end of alternate slats to pre-
vent lateral movement.

2.02 Bottom Bar

The bottom bar will be two prime-painted steel
angles, minimum thickness 1/8", bolted back
to back to reinforce the curtain in the guides,
and will have a bottom weatherseal. (Optional
bottom bars in galvanized steel, stainless steel
and aluminum, as the project requires.)

2.03 Guides

Guides will be three (3) structural steel angles
with a minimum thickness of 3/16". Guides
will be weatherstripped with a vinyl weath-
erseal at each jamb, on the exterior curtain
side. (Interior curtain side weatherseal is an
option.) Guides will be equipped with wind-
lock bars as required to meet the minimum
design windload of 20 PSF. (Greater windload
designs are available as options on request.)
(As an option, guides are available in galva-
nized, aluminum and stainless steel material.)

2.04 Brackets

Brackets will be 3/16" min. hot-rolled steel
plates to support the counterbalance, curtain,
and hood. (Galvanized steel plate is an avail-
able option.)

2.05 Counterbalance

The counterbalance will be helical torsion
springs designed for standard 20,000 cycles,
(Optional cycle designs are available, such as
50,000 or 100,000). The counterbalance is
housed in a steel tube or pipe barrel, support-
ing the curtain with a deflection limited to .03"
per foot of span (width). The counterbalance
will be adjusted by means of an adjusting ten-
sion wheel.

ARCHITECTURAL SPECIFICATIONS

2.06 Hood

The hood will be minimum 24 gauge galva-
nized steel. (Heavier steel gauges and alu-
minum or stainless steel material are available
options.) Intermediate supports will be fur-
nished to support the hood where required on
wider openings. The hood will be supplied
with an internal hood baffle weatherseal.
(Lintel weatherseals are optional.)

2.07 Operation

Manual chain hoist is standard. (Electric motor
and crank operation are optional.)

Overhead Door Corporation recommends the
installation of a reversing safety edge to all electri-
cally operated commercial doors. If a reversing edge
is not chosen, the operator must be installed with a
constant contact control switch.

2.08 Locking

Manual chain hoist operated doors shall have
chain keeper locks suitable for padlocking by
others. (Cylinder locks are optional.
Manufacturer's standard cylinder is supplied
or masterkeyed cylinder may be furnished by
others.)

When electric motor operation is chosen, and when
cylinder and/or slide bolt locks are specified, inter-

QUICK REFERENCE

lock switches are recommended to be specified to
prevent door curtain travel when the lock rods are
engaged in the guides.

2.09 Finish

Curtain slats and hood shall be galvanized per
ASTM A-525 and shall receive a rust-inhibi-
tive, roll-coating process, including bonderiz-
ing, baked-on prime paint to be .2 mils thick,
and a baked-on polyester top coat to be .6 mils
thick. All non-galvanized exposed ferrous sur-
faces will receive one coat of rust-inhibitive
primer. All aluminum will be furnished in a
mill finish (both clear and bronze anodized fin-
ishes are available options.) All stainless steel
material will be furnished in a 2B mill finish.
(#4 finish is an available option.) (OHD
ColorSpec optional powder coating finish.)

PART 3 EXECUTION

3.01 Installation

The rolling service doors shall be installed in
accordance with Overhead Door Corporation
instructions and standards. Installation will be
by authorized Overhead Door Corporation
representatives.

TRADE NAME,
SERIES, MODEL

STORMTITE™ INSULATED
625, UFN

Common Project Types and Uses

Ind_ustria] warehouse, factory, distribution center, vehicle
maintenance, or garage where energy efficiency is a
consideration.

Operation

Available chain hoist, crank or motor

Wall Mounting Condition

Face-of-wall, between jambs

Windload Design 20 PSF
For greater PSF, consult factory

Weatherseals Bottom seal, exterior guide, and internal hood seals
Lintel and interior curtain side weatherseals

Curtain F-2651 insulated (foamed-in-place) steel slats

Guide Types and Construction
jambs

3 steel angles with weatherseal for steel and masonry

Bottom Bar Design

2 steel angles with weatherseal

Optional features shown in italics.




”M {esigned to use with light to heavy-duty rolling

Model .. =

Commercial Operator For
the OWMC& 7927  Tii Industry leader for over 70 years Rolling Doors and Gnlles

~ Exclusive Electrical Control — Interlock Switch—Provided with the — Reversing Contactor—Heavy-duty for
Panel—No wiring modifications chain hoist. long life; electrically and mechanically
required for many options: Constant interlocked.
contact operation and use of Brake—Solenoid-actuated standard
sensing edge equipment and drum and shoe-type with 3 ft-b of & Control Circuit—24V three-button
auxiliary timer equipment. Field braking. Prevents coasting and “OPEN-CLOSE-STOP” control. Other
changeable right to left. ensures that door will stop and hold in voltages available. (Not shown.)

any position. Stops on floor for good
weather seal. No adjustment required.

Power Train and Reduction—Worm Limit Switches—Adjustable rotary- ~ Chain Hoist & Disconnect—Hand
gear running in cil bath. type with vernier adjustment. Remains chain 4/0 smooth chain for manual
synchronized with door during chain operation. Field changeable right to left.
L Motor—Continuous-duty, high-starting hoist operation. Allows easy addition
torque, instant-reversing with of extra switches for accessory  Optional Clutch—Adjustable torque
automatic reset thermal overload for controls.

limiter-type. (Not shown.)
dependable performance even under

the heaviest usage.

Lo R

OPTIONS:

A wide variety of push-button stations, pull switches, sensing edges, key switches, treadle switches, timers and vehicle detectors are

available as opuoml accessories. A complete lme of opuonal radio controls is also available for remote operatxon

The Model RDB commermal door operator is

For more information contact:

ors up to 860 square feet and rolling grilles
up to 740 square feet. The Model RDB is
available with either a 1/2, 1 or 2 HP motor.
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MOdel L:; //‘ D
Mounting Dat:™ )

e 1HP
1334 -2 HP

| FACE VIEW
RIGHT SIDE MOUNT

16 3/4" — 12, 1HP
17 7/8" - 2 HP

RIGHT SIDE MOUNT

] HEADROOM
18 Ya" =12 HP
199/8" — 1 HP
21" -2 HP
ABOVE TOP OF
HEADPLACE

FACE VIEW

TOP-OF-HOOD MOUNT

RIGHT SIDE

MOUNT

16 12" - 12 HP L
gl 1T-1He
4.3/4" b 18"~ 2HP  RIGHT SIDE MOUNT

e &gg/reuw 5;4 ; Thi
ELnCr MOUNT FRONT-OF-HOOD MOUNT
18 172"
13 172" -
2,1 HP
14 12" — 17 V2" = 12 HP
2 HP —— 18" -1 HP {t—
19"~ 2 HP
’1 5/\ i 1414 = HPT N
= . 16 3/4" - 1 HF ;
4" = "
1o, 1 HP =1 17" -2HP
87/8" - o
S _+_ 2 HP _+_
5 FACE VIEW
RIGHT SIDE
MOUNT RIGHT SIDE MOUNT
FACE VIEW RIGHT SIDE MOUNT
RIGHT SIDE MOUNT 430 b
R R R S 2 S R B A ST o A
RSN B Standard Control Features of B Optional

E Standard Voltages
1/2HP, 1HP & 2 HP

115/208/230V, single phase.

1/2HP, 1HP & 2 HP
208/230/460, three phase.

E U.L. Listed

0y

| e

Consistent wnth our policy of contmumg product lmprovement we reserve the rlght to change product specmcatlons

12-Terminal Control Panel
Momentary contact on open

Momentary contact on close
Momentary contact on stop
Constant pressure on open
¢ Constant pressure on close
s \" " Constant pressure on close,

+ = release, and door opens

Y U L.
Ty Wiring for safety to stop

Wiring for safety to reverse

Wiring for external interlock

Wiring for pass door safety switch

Push-Button Control Stations
Many configurations to select from to
meet the needs of any application
Universal Programmable Timer
Ability to be programmed for multiple
functions to provide flexibility in door
automation control
Commercial Light Package

" Provides traffic lights and warning
signals for safe door usage
Radio Control Systems
Engineered for years of reliable
operation and versatility to provide the

ultlmate in service and convenience
g 3 T O &

without notice or obligation. LIMITED WARRANTY. All Overhead Door Corporation products are sold with a one-year
limited warranty for workmanship, materials, and installation by the distributor of The “OVERHEAD DOOR.”

Form A-882, 2/92

© 1992 Overhead Door Corporation

Printed in USA
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NOTES

1. CLEARANCES SHOWN ARE MAXIMIMS,.. LESSER CLEARANCES MAY BE POSSIBLE.

2. DOOR IS DESIGNED TO WITHSTAND A MIN. OF 20 PSF D(TERNAL WINDLOAD.
WINDLOCKS ARE PROVIDED AS REQUIRED.

3. HOOD AND CURTAIN SHALL BE OF SAME TYPE MATERIAL & F INISH

4. FERROUS SURFACES ARE FACTORY PRIMED.
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APPENDIX S

ROOM AIR CONDITIONING UNIT




AIR CONDITIONERS
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Safety instructions

AWARNING

To reduce the risk of fire,
electrical shock, or personal
injury when using your air
conditioner, follow these basic
precautions:

* Read all instructions before
using air conditioner.

* Complete all of the installation
requirements as described in
the Instaliation Instructions.

* Never allow children to oper-
ate or play with the air condi-
tioner.

* Do Not operate the air condi-
tioner with the front panel
removed.

* Never clean air conditioner
parts with flammable fluids.
The fumes can create a fire
hazard or explosion.

* FOR YOUR SAFETY

DO NOT STORE OR USE GASO-
LINE OR OTHER FLAMMABLE
VAPORS AND LIQUIDS IN THE
VICINITY OF THIS OR ANY
OTHER APPLIANCE. THE
FUMES CAN CREATE A FIRE
HAZARD OR EXPLOSION.

It is your responsibility to be
sure your air conditioner:

¢ [s installed in a window that will
hold the weight, and is secured
according to the Installation
instructions.

* |s connected only to the proper
kind of outlet, with the correct
electrical supply and grounding.
(See Installation Instructions.)

¢ |s the proper size for the area
you want to cool.

* |s used only to do what window
air conditioners are designed to
do.

* |s not used by anyone unable to
operate it properly.

* |s properly maintained.

Also, remove Energy Label and

Consumer Checklist. Use a damp

cloth to take off any glue residue.

Do not use sharp instruments,

flammable fluids, or abrasive

cleaners. These can damage the
material.

~ SAVE THESE INSTRUCTIONS ~

Starting your air
conditioner

AWARNING

Electrical Shock Hazard
* Plug unit only into grounded
electrical outlet.
* Do not use an extension cord.

* Do not operate unit with front
removed.

Failure to follow the above

precautions couid resuit in

electrical shock or personal

injury.
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. Set Vent Control to CLOSED for
maximum cooling.

2. Set Fan Control to the desired
setting.

3. Set Power Saver Switch to
desired setting.

4, Turn Temp Control 1o desired
setting. You can adjust the air
conditioner’s performance by
turning the Temp Control counter-
clockwise for more heating. Turn
Temp Control clockwise for more
cocling. You will need to experi-
ment to find the setting which suits
you best.

NOTE: If you turn your air condi-
tioner off, wait at least three (3)
minutes before turning it back on or
you may blow a fuse or trip a circuit
breaker.
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COOL settings

The air conditioner cools the air
running through the unit. Use the
settings as follows:

HI . for maximum cooling
MED ... for normal cooling
LO i, for sleeping comfort

HEAT cooL
OFF

. H:"Illllkm
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HEAT settings

When the outside temperature is
45°F or above, the air conditioner
operates as a heat pump and heats
the air running through the unit.
When the outside temperature is
‘below 45°F, the unit switches itself to
an electric-resistance heater to heat
the air.

Use the settings as follows:

Hl for maximum heating
MED ... for normal heating
LO e for sleeping heating

NOTE: This product is not designed
to be used as a primary heat source.
It is intended for supplemental
heating only.

3
K e T Ricoresnomitpaka ranens ]

The power saver switch

POWER
Saves —1 — NORMAL

This switch has two settings—
POWER SAVER and NORMAL.

POWER SAVER setting

To conserve energy, the fan runs only
when cooling is needed. For example,
the fan stops when the Temp Control
setting is satisfied. For best results,
use the NORMAL setting.

NORMAL setting

In this setting, the fan runs constantly.
if the air becomes too warm (or too
cool), adjust the Temp Control as
needed.

The vent control

The Vent Control draws stale or
smoky air from the room or circulates
air in the room.

CLOSED OPEN

To exhaust room air
* Set Vent Control to OPEN.
« Set Fan Control to desired setting.

* Set Temp Control to desired
setting.

CLOSED OPEN

To circulate room air
« Set Vent Control to CLOSED.
* Set Fan Control to desired setting.

* Set Temp Control to desired
setting.

itz monitor

(on some models)
FILTER
MONITOR

The Filter Monitor signals you when
the filter needs to be cleaned. When
the amount of dirt on the filter
reaches a level that would affect
cooling performance, a red flag in the
unit will cover the lines on the control
panel. The filter should then be
cleaned (see page 4).

The Fan Control must be seton a
HI setting for the Filter Monitor to
work. If Fan Control is on another
setting, turn setting to HI to check the
filter. Then return to desired setting.

Changing air direction

Right/left Up/down

tab -~ tab

The louvers in the top of the air
conditioner control the direction of
the cooled air. Move the Right/Left
Tab to direct air horizontally. Move
the Up/Down Tab to direct air
vertically.

Super Thrust

To increase the distance of the
airflow, use Super Thrust to close off
one side of the louvers.

To use Super Thrust:

1. Move one of the up/down tabs
completely up, closing the louvers
on that side.

2. Adjust the tabs on the other set of
touvers for the air direction you
desire,




Cleaning and caring for your air conditioner

FannNl
5 roper use and care of your air
.onditioner will help ensure longer
life of the unit and lower operating
costs. Follow these instructions
carefully. Call your local Sears store
for an annual checkup.

S A A S T

Annual maintenance for
ycur air conditioner

Cleaning the air filter

The filter is cleanable. A clean fiilter
helps remove dust, lint, and other

particles from the air. Check every Your air conditioner needs annual

* Unplug power cord from

* Do not use flammable fluids,

two weeks to see if filter needs

maintenance to help ensure steady,
top performance throughout the year.

AWARNING cleaning. Call your local Sears store to:
N * Inspect and clean the coils and
Elect;;::leat;g:; and condensate water passages.

receptacle before cleaning
unit. Failure to do so could
result in electrical shock or
personal injury.

solvents, abrasive cleaners, or
strong detergents. Fire or
product damage could resulit.

Cleaning the front panel

-

|~

L

Le

= __ 3. Rep‘ace f“ter by S"ding it baCk electrical control bOX, or
V’J 7 down into slot at top of front panel. compressor electrical termi-
Screws NOTE: The front panel does not nals.

1. Unplug the power cord.
2,

Remove the front panel from the
unit when cleaning. Remove the
two screws from the bottom edge
of the front panel.

. Lift the front panel slightly and pull

it toward you.

. Remove the slide-out air filter and

clean it separately. (See “Cleaning
the air filter” on this page.)

. Clean front panel with warm water

and a mild soap or detergent. Use
a soft cloth. Rinse and dry.

. Wipe control panel clean with a

soft, dry cloth.

. Replace front panel by pushing it

straight on and then lowering it
slightly to lock in place.

Plug in the power cord.

1.

2,

Remove filter by sliding it up and
out the top of the front panel.
Clean filter using a vacuum
cleaner.

-OR-

if very dirty, wash filter with warm

water and a mild detergent. Air dry
thoroughly before replacing.

have to be removed to clean filter.

* Check fan.

The compressor and fan motor are
sealed and need no oiling. Expense
of annual inspection is customer's
responsibility.

-OR-

If you are familiar with electrical
appliances, you can do the cleaning
and maintenance yourself. if you
choose to do so, follow these steps:

AWARNING

Electrical Shock, Product
Damage, and Personal
Injury Hazard
* Unpiug power cord from
receptacle before performing
any maintenance. Be sure no
liquid gets into the motor,

* Do not lift, push, or pull on any
white beaded foam (expanded
polystyrene) parts.

* Because your air conditioner
weighs from 145 to 190
pounds, it is recommended
that you have someone help
you when you remove and
reinstail your unit and that you
both use proper lifting tech-
niques.

* Handle the air conditioner with
care. Watch out for the sharp
metal fins on the front and rear
coils.

* Do not use the collected water
for drinking purposes. It is not
sanitary.

Failure to follow the above

precautions could resuit in

electrical shock, product dam-
age, or personal injury.

To further add to the value of your air
conditioner, buy a Sears mainte-
nance agreement.
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1. Unplug power cord.

2. Remove the front panel by lifting it
slightly and then pulling it toward
you.

3. Slide unit out of cabinet by using
the wire handle in the left-center of
the base flange.

NOTE: Water may have collected
inside the air conditioner cabinét
and it could spill on the floor.
Handle unit carefully.

4. Wrap the motor, connector plug,
electrical control box, and com-
pressor terminal box in plastic film
and make sure no water or other

-~ liquid gets inside any of these

, narts. It could damage the insula-
don and cause serious mechanical
problems.

5. Carefully clean and hose out the
base, condenser coil, and conden-
sate pans. Clean at least once a
year or more often if the con-
denser coil and pan collects dirt,
sand, leaves, insects, or algae.
Also, clean if you detect an odor
coming from the air conditioner.

6. Remove plastic film from motor
and electrical parts.

7. Replace unit in cabinet.

8. Replace front panel by pushing it
straight on and then lowering it
slightly to lock into place.

9. Plug in the power cord.

NOTE: Itis a good idea to wait 24
hours before starting the unit again.
This allows time for all areas to dry
out. The water from rainfall or from
normal operation does not harm
these components.

~

Reapairing paint damage

Check once or twice a year. This is .
very important, especially in areas
near oceans or where rust is a prob-
lem. If needed, touch up with a good
grade of enamel paint.

Energy saving tips

* Improve home insulation. Seal doors
and windows. Close fireplace flue.

» Close blinds or drapes on sunny
side of house. Add awnings.

* Check Filter Monitor often to see if
filter is clean.

* Do not block airflow with drapes or
furniture.

* Ventilate attic. High temperatures in
the attic add to the cooling load.

* Try not to use heat producing
appliances during the hottest part of
the day.

* Turn lights and appliances off when
not needed.

» Keep heat registers and cool-air
returns closed.

* Use exhaust venting fans while
cooking, doing laundry, and bathing.

* If you will be away for a long time,
turn the Fan Control to OFF. The air
conditioner will not come on until the
Fan Speed Control is set to one of
the cooling settings.

« If you will be away for a short time,
set Fan Control to one of the '
POWER SAVER settings. The fan
will only run when needed.




If you need service or assistance

{

*1 e Are you waiting three minutes after —Droplets of water hitting the con-

e sugges! ;2w allow
these staps:
1. Before calling for assistance ...

Performance problems often result
from little things you can find and fix
yourself without tools of any kind.

Air conditioner won't run:

* Is unit piugged into a live circuit with
proper voltage?
¢ |s unit turned on?

turning cooling circuit off befere trying
te restart unit?

Unit turns on and off. or does not
- cool room:

+ * Is filter clean?

| * Are coils clean (both evaporator
. [inside] and condenser [outside])?

'« Is there excessive moisture or heat

| * Sounds also may be caused by house

|

(open vessel cocking, showers, etc.)? :

' * Try setting fan to higher speed.
. * Try setting Temp Control to a cooler

: 2. If you need assistance* ...

denser. causing a “pinging” or
“clicking” sound. Water droplets
help to cool the condenser.
—Air movement from the fan, espe-
cially on high fan speed setting.
—Clicks from the thermostat cycle.

construction - such as vibration of the
unit due to wall construction or
unsteady windew mounting area.

* [s Temp Control set correctly?

* Has a household fuse blown or a
circuit breaker tripped?

» Has the local power failed?

Unit blows fuses or trips circuit
breaker:

setting. . Call your locai Sears store. If you must

"« | Power Saver Switch set to POWER | call or write, please provide: model
SAVER setting? Fan runs only when | Number, serial number, date of pur-
Coo]ing to save energy. For best ; chase, and a complete description of

comfort, use the NORMAL setting. i the problem. This information is needed
; | in order to better respond to your
. Operating sounds:

request for assistance.

* Are time-delay fuses being used?

* |s an extension cord being used?
(Do not use an extension cord to
run your air ¢onditioner.)

. « When your room air conditioner is
! operating normally, you will hear
{ sounds such as:
|

SEARS Kenmore automatic air conditioner warranty

FULL ONE YEAR WARRANTY ON ROOM AIR CONDITIONER

For one year from date of purchase, when the Room Air Conditioner is operated and maintained for normal room
cooling according to the owner’s instructions attached to, or furnished with, the product, Sears will repair the
Room Air Conditioner free of charge, if defective in materials or workmanship.

The customer pays for:
A. Service calls to:

3. Clean or replace the filter.

workmanship.

1. Correct the installation of a Room Air Conditioner if it was not installed by Sears.
. 2. Replace house fuses or correct house wiring.

B. Damage to the Room Air Conditioner caused by accident, misuse, fire, flood, or acts of God.

FULL FIVE YEAR WARRANTY ON SEALED REFRIGERATION SYSTEM

For five years from date of purchase, when the Room Air Conditioner is operated and maintained for normal room
cooling according to the owner’s instructions attached to, or furnished with, the product, Sears will repair the sealed
system (consisting of refrigerant, connecting tubing, and compressor motor) free of charge, if defective in materials or

WARRANTY SERVICE IS AVAILABLE BY CONTACTING THE NEAREST SEARS STORE OR SERVICE CENTER
THROUGHOUT THE UNITED STATES.

This warranty applies only while this product is in use in the United States.
This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.
SEARS, ROEBUCK AND CO., B/817 WA, Hoffman Estates, IL 60195

We service what we sell

“We Service What We Sell" is our
_Aassurance to you that you can depend
7 “Bears for service, and Sears

vice is nationwide.,
four Kenmore has added value

when you consider that Sears has a

service unit near you, staffed by Sears

trained technicians ... professional

. o 1P —

technicians specificaily trained on
Sears appliances. having the parts,
tools, and equipment to ensure that
we meet our pledge to you ... "We
Service What We Sell.”

To further add to the value of your
air conditioner, buy a Sears
maintenance agreement.

Sears air conditioners are designed,
made, and tested for years of
dependable operation. Yet, any
modern appliance may require
service from time to time. The Sears
warranty plus the Sears maintenance
agreement provides protection from
unexpected repair bills.



SEARS

REPAIR
PARTS
LIST

Model No.
106.9741971

To Call
Toll Free

For Parts:

1-800-366-PART
(1-800-366-7278)

For Service:

1-800-4-REPAIR
(1-800-473-7247)

- Kenmore®

AIR CONDITIONER

Depending on your model, the model number of your air
conditioner is found on the serial plate locaied on the
front of the base pan or evaporator cover by removing
the air conditioner front assembly or on the left side of the
cabinet.

Al repair parts listed are available for immediate
purchase or special order when you visit your nearest
Sears Service Center, or the Service Department at most
Sears stores. To order parts by phone, call the toll free
parts number listed to the left.

When requesting service or ordering parts, always
provide the following information:

¢ Part Number
¢ Part Description

¢ Product Type
¢ Model Number

Sears, Roebuck and Co., Hoffman Estates, IL 60179 U.S.A.

12-95 Printed In U.S.A. (tif)

© 1995 SEARS, ROEBUCK AND CO.
Part No. 1168222



UNIT PARTS
For Model: 106.9741971

‘

Literature Parts

1168222 2
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UNIT PARTS

For Model: 106.9741971

Hlus. Part IHus. Part lllus. Part
No. No. DESCRIPTION No. No. DESCRIPTION No. No. DESCRIPTION
1 LITERATURE PARTS 12 602851 Tie, Cable 33 1165674 Bolt, Compressor
UT1161324 Wiring Diagram 13 1161297 Evaporator 35 947364 Tube, Flow
UTI166163 Owners Manual 14 950037 Gasket, Nut . Divider
UT1168228 Tech Sheet 15 1158703 Tube, 36 471088 Clamp (2)
UT1168222 Repair Parts List Connect 37 647971 Honcﬁ)e, Base
UT1166070 Instructions, 16 1161519 Condenser 38 1160656 Pan, Drain
Installation 17 1156329 Bend, Return 39 1157015 Clip, Motor (2)
2 708532 Bend, Return Condenser (1) 40 1163775 Clamp, Wiring
Condenser (17) Evaporator (6) 41 1166782 Anticipator
Evaporator (13) 18 1161523 Base 42 642080 Clip, Anticipator
3 708531 Bend, Return 19 1159489 Coil, Solenoid 43 1160880 Washer (3)
Condenser (6) 20 1164497 Harness, Wiring 44 1163785 Distributor-
Evaporator (8) 21 1161296 Compressor 4 Circuit
4 49599 Strainer, Tube 22 950021 Grommet (3) 45 1163759 Insul. Restrictor
5 1163768 Tube, Outlet 23 1158685 Return Bend Tube
{Includes lllus. 4) 3-Way 46 1162398 Valve, Reversing
6 1161269 Tube, 24 858121 Locknut (3) 47 1160357 Tube, Feeder
Restrictor (4) 25 950035 Gasket, Terminal 48 1160358 Tube, Feeder
7 1161359 Blade, Fan Cover 51 1164499 Tube Valve/Disc.
" {Condenser) 28 950036 Cover, Terminal 52 1162089 Tube-Valve/Cond
8 1160870 Seal, Suction Tube 29 950027 Nut, Terminal 53 1162955 Tube-Valve/Evap.
9 1180672 Bracket, Fan Motor Cover 54 1163907 Tube-Valve/Accum
10 1166222 Motor, Fan 30 1161358 Wheel, Blower 55 1161271 Tube, Connect
11 1160408 Nut (Evaporator) 56 1161416 Sedl, Tubing (2)
31 1158692 Bend, Return (1)
P 32 1158681 Manifold, Suction REFRIGERANT CHARGE
43017
Production Compressor Requires Production Electrical Components.
Service Compressor Requires Service Electrical Components.
For Further Information, Refer to Standard Brand and Related Components.
-

1168222
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AIRFLOW AND CONTROL PARTS

For Model: 106.9741971

1168222



AIRFLOW AND CONTROL PARTS

lHlus.
No.

For Model: 106.9741971

Part
No. DESCRIPTION

W=~ OQOOVONOONEAWND

1157403 Shroud, Condenser
1160715 Heating, Element
1160652 Door, Xir
1160653 Spring, Door
1163469 Screw #8 - 5/8
1160510 Fuse, Link
488480 Screw #8-3/8
1157407 Top, Condenser
856094 Wire, Ground
1160509 Limit, Switch
1147648 Cable, Appliance
1161504 Control, ﬁ;&
1180126 Capacitor
1167611 Bracket, Capacitor
1163332 Sedl,
Condenstate Cup
1160716 Sheild, Heat
1164511 Clip, Shroud (2)
950529 Switch-Slidin
1160709 Evap. Shrouc? Top
1161707 Panel, Control
1166169 Support, Unit (2)
1161333 Wire, Centro
Exhaust
1158732 Sedl, Shroud
1161706 Dividing Wall
488624 Screw, 8x3/8
1157749 Switch Rotary
1162616 Seal, Anti-Rub -
1161705 Shroud Assembly,
Evaporator
489092 Screw 7-18 x 5/8
647882 Cam, Exhaust
647879 Bushing, Shaft
488734 Screw,
6-32x.175(2)
1160657 Housing, Air
1161313 Washer
854369 Shaft, Control
Exhaust
1167522 Harness, Wiring -
Control Box
1161714 Control Box (R.S.)
1164516 Control Box (L.S.)
1159905 Control, Temp.
1160710 Cover, Top
1157158 Screw #8 x 3/8
1159175 Spacer
1162061 Harness, Heater
1155801 Control,
Temperature
1160684 Cup, Condensate

1168222



CABINET PARTS

—-—1 For Model: 106.9741971

z., r
} 21—
22—
= 25—
Mus. Part | Wus. Pat [ Hius.
No. No. DESCRIPTION No. No. DESCRIPTION No. No. DESCRIPTION
1 1161335 Cabinet 12 855265 Seal, Cabinet Top 24 1165929 Louver, Horizontal
2 469877 Gasket, Meeting 13 1163784 Sedl, Top {(Handle Right)
Rail Mounting Angle 25 louver, Horizonial
3 488480 Screw, 8x 1/2 14 1166387 Bag, Accessory 1165930 {Notch Left)
4 1160818 Insulation, 15 1163767 Seaf {3) 1165931 (Notch Right)
Cabinet Side LZ) 16 1165933 Control, Door 28 1162078 Actuator, Yertical
5 1167203 Insulation, Cab. 17 1167096 Louver, Vertical Louver {2)
6 1160768 Seal, Cabinet 18 997285 Cup, Condensate 29 1167297 Filter
(Bottom) Drain 32 1167095 Spring, Detent {2}
7 1165934 Monitor, Filter 19 1166672 Link, Horizontal 33 857022 Wire, Ground
8 1165926 Frame, Front louver 34 488234 Screw, 8-32x1/4
9 1162099 Insulation, 20 1162077 link, Vertical 36 1165911 Plate, Escutcheon
Cabinet Side (2) Louver (2) 37 470036 Spacer, Escuthchon
— 10 486529 Nut, Hex 8-32 21 1165927 Louver, Horizontal 38 1165998 Knobs, (3)
: 1 644271 Angle, Top 22 1165928 Louver, Horizontal
{ Mounting [Handle Left)
23 1167305 Front, Complete
1168222 6



OPTIONAL PARTS (NOT INCLUDED)
For Model: 106.9741971

Part
No. DESCRIPTION
799833 Epoxy, Tube
. {Aluminum Repair)
505168 Tape, No Drip 30
479502 Tape, Vinyl 36’
10943 Oiﬁ Turbine 1 Oz.
99243 Qil, Turbine 8 Oz.
Valve, Access
876764 3/16" Tube O.D.
978025 1/4" Tube O.D.
978026 5/16" Tube O.D.
978027 3/8" Tube O.D.
978028 1/2" Tube O.D.
978029 5/8" Tube O.D.
978030 3/4" Tube O.D.
978865 Sedl, Ring
Access Valve
{20-Pack)
Wire, 25'Roll
10875 Blue 16 Ga.
242820 Black 14 Ga.
242825 Red 14 Ga.
242826 White 14 Ga.
47261 Black 12 Ga.
299885 Red 12 Ga.
47263 White 12 Ga.
813684 Adhesive,
Insulation
(24 Oz. Spray)
279368 Adhesive,
Insulation
{2 Oz. Tube)
485426 Paint, Touch-up
Starlight Gray
1/2 Pint [Lacquer}
212643 Sealer, Permagum
4-1" Strips
99344 Secler, Permagum
1 Lb. Bar
Cover, Winter
484066 28"x19"x31"
484067 19"x12"x14"
484069 27"x19"x4 to 27"
484184 22"x15"x3 10 18"
813610 Retainer, Cord
(Winter Cover)

2
3
4
5
6

7 1168222



INSTALLATION PARTS
For Model: 106.9741971

o The Accessory Installation Kits illustrated below may or may not be included with your Air Conditioner.
They have been made available only as an accessory to help you instail the Air Conditioner

where special circumstances may require them.

If one of these accessory kits has been installed with your Air Conditioner and repair parts are required
at some later date, you may select the correct part number from this listing.

WINDOW MOUNTING KITS

St il ilidi g~ i S S | e e e 1

-
, \
A\ \

1| 22
b em o . am e o mw e e m am o e e e e o e o - | S
llus. Part Mus., Part llus. Part
No. No. DESCRIPTION No. No. DESCRIPTION No. No. DESCRIPTION
1 1162147 Kit, Standard 16 644271 Angle (Top} 28 485457 Gasket,
Installation 17 644272 Angle (2) Sash (54")
2 469877 Seal, Meeting Rail 18 995274 Spacer, Block {4} 29 470168 Sedler, Gum Type
3 1166388 Gasket, Sash 19 1166265 Screw (Side Angle
4 855285 Strip, Seal To Filler Board) Following Parts Not Hlustrated
5 AB8750 Bolt, 20 485679 Kit, Outside
1/4x3/4 (6) Support
6 649945 Support, 21 644283 Support, LITERATURE PARTS
Cabinet {2) Cabinet (2)
7 ABB808 WOShEI’ (6) 22 644284 Extension, UT1166072 lnsfrucﬁonsl
8 486009 Lockwasher {6) Support (2) Installation
9 486035 Nut, Hex (6) 23 644285 Retainer, (Standard Mounting
10 649947 Bracket, Support Cabinet (2) Kit)
11 649946 Support, 24 644281 Bracket, UT1155945 Instructions,
Retainer {2) Support Installation
12 1166266 Board, Filler 25 485856 Kit, Wide {(Wide Window Kit)
13 644228 Bracket ~ Window LIT485707 Instructions,
i 14 487371 Screw (Wmdow 26 856979 Sh’lp, Seol ‘nstg“oﬂon
LOCk Brcckef) 27 470800 Seol, [Oufside Supporf
15 488624 Screw (Side & Top Meeting Rail Kit)
Angles to Cabinet) :
1168222 8




SEARS

REPAIR
PARTS
LIST

When requesting service
or ordering parts,
always provide the
following information:

¢ Product Type
¢ Model Number

¢ Part Number
¢ Part Description

Kenmore

For the repair or replacement parts you need
Cdll 7 am - 7 pm, 7 days a week

1-800-366-PART

{1-800-366-7278)

For in-home major brand repair service
Call 24 hours a day, 7 days a week

1-800-4-REPAIR

(1-800-473-7247)

‘ REPAIR SERVICES

Armpncs 3 Flagur Specesent

For the location of a
Sears Repair Service Center in your area
Call 24 hours a day, 7 days a week

1-800-488-1222

For information on purchasing a Sears
Maintenance Agreement or to inquire
about an existing Agreement
Call 9 am - 5 pm, Monday-Saturday

1-800-827-6655

SEARS

Amenca s Repair Speciahsts

Sears, Roebuck and Co., Hoffman Estates, IL 60179 U.S.A.
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Kenmore

Installation
Instructions

Part No. 1166070

AIR CONDITIONER

IMPORTANT:

Installer: Leave Installation Instructions with the homeowner.
Homeowner: Keep Instatiation Instructions for future reference,
Save Instaliation Instructions for local electrical inspectors use.




Grounded electricai outiet within
Before You reach of the power supply cord is AWARN'NG
start required. See Electrical
LA X ]

requirements. Electrical Shock Hazard

It is the customer's

responsibility:

+ To contact a quatified
electrical installer.

* To assure that the electrical
installation is adequate and
in conformance with
National Electrical Code,
ANSI/NFPA 70 — latest
edition*, and all local
codes and ordinances.

Failure to do so could result in

7 Proper installation is your respon-

| ibility, Make sure you have

' averything necessary for correct
installation. It is the customer's
responsibility to comply with the
instaliation specifications
provided.

Important: Observe all
governing codes and
ordinances.

Through-the-Wall Installation

Check location where air
conditioner will be instalied for

An electrical outlet must be
available within reach of the

gggrg?rﬁ ;\l/sz/?' electrical outlet power supply cord. fire, electrical shock or ofher
personal injury.
- Personal Injury /Product
ogg},’f‘g“g‘.ze Damage Hazard
* Because of the weight and
size of the air conditioner,
|<. 26 plus more than one person is
— thickness of required to move, lift and
wood used to 19-3/4" plus safely install it.
build frame twice the « Handle air conditioner with
thickness of care. Metal fins on front
wood used fo and rear coils are sharp.
¢ Do Not drink the water that
fa collects inside the air
{ : conditioner. 1t is not
' < Electrical outlet eg?ebrl‘gz use an sanitary.
e vlilanle, ' « Maintain a firm hold on the
power supply cord. air conditioner to prevent it
from falling out of opening
— during installation.

* Do Not locate air
conditioner where cabinet
front is exposed to a heat

Window Installation

Check location where air
conditioner will be installed.
The location should provide:

¢ A window large enough

¢ Adequate wall support for
weight of air conditioner

¢ An electrical outlet within
reach of the power supply
cord

¢ Free movement of air to
rooms to be cooled.

Page 2

26'x 40"
l_'"k ~ ) |
/ T —T
Electrical oulnﬂgt‘
must be available Do Not use an
< within the reach of extension cord.

Qwer supply cord,

source that raises the
surface temperature above
120°F.

Failure o follow these
instructions could result in
personal injury or damage to
qir conditioner.

Copies of the standards listed
may be obtained from:

*National Fire Protection
Associction
Batterymarch Park
Quincy, Massachusetts 02249




Tools and
materials needed
" for installation:

A - = utility

knife

fiot-blade level

screwdriver @ tape
meaqsure
[Ee e =]
socket .
4 wrench & g 2
7/16" & 1/4 drilt & 3/32° '\
sockefs or or smailer bit
1/4" nut driver
Through-the-wall
installations:

* wood preservative
¢ 10, #10x 1" screws

Parts supplied
for installation:

window lock
bracket
2 side-
mounting
° angles
4 2 angle
supports

2 vertical

foam
eal

3
#8x1/2 "2 74" éflat  6nuls
hex-head, Bhie washers
metal screws wood screws

4, 6, .

#8x3/8° 3/4°
hex-head, round-head

metal screws boits

~~JInstaliation parts are supplied for

' double-hung windows up o 40°

{ wide. Installation up to 54" can be
made with a special, wide
window kit available from your
Sears store or service center.

f supports
=
drain cup
any

Electrical
requirements

AWARNING

Electrical Shock Hazard

« Electrical ground is required
on this appliance.

+ Do Not ground fo a gas pipe.

* Do Not modify the power
supply cord plug. If it does not
fit the outlet, have a proper
outiet insialled by a qualified
electrician.

¢ Do Not have a fuse in the
neutral or grounding circuit. A
fuse in the neutral or
grounding circuit could resutt
in an electrical shock.

* Do Not use an extension cord
with this appliance.

+ Check with a qualified
electrician if you are in doubt
as to whether the appliance is
propetly grounded.

» Grounding wire must be
connected to grounding
screw located in lower right
corner of air conditioner when
air conditioner is in cabinet.

Failure to follow these

instructions could resuit in

serious injury or death.

If codes permit and a separate
grounding wire is used, it is
recommended that a qualified
electrician determine that the
grounding path is adequate.

A three-wire, single-phase, 60-Hz,
AC-only electrical supply is
required on a separate circuit. A
time-delay fuse or circuit breaker
i$ required.

model and
serial label

handle

The model and sericl label is
located behind the front panel
on the front flange of the base.

Wiring
requirements
| __AWARNING |

Electrical Shock Hazard
Disconnect power supply
cord from receptacle before
servicing.

Failure to follow these instructions
could resuit in serious injury or
death.

Note: Refer to model and serial
label for BTU capacity, amperage,
voltage and refrigerant charge
specifications.

Specific electrical requirerments
are listed in the chart. Follow the
requirements for the type of plug

on the power supply cord.

Plug type

Electrical
requirements

Minimum
receptacle
wire size
copper
wire only

receptacie

grounding
prong

230-voit (207
min.-253 max.)
or 230/208-volt
(197.6 min.-
253 max.)

0 through
16-amps
20-amp time-
delay fuse or
circuit breaker

12
gauge

receptacle

>

i

blade I

)

230-voit (207
min.-253 max.)
or 230/208-volt
(197.6 min.-
253 max.)

0 through
12-omps

| 15-amp time-

delay fuse or
circuit breaker

14
gauge

recentacle

'grounding prong

230-volt (207
min.-253 max.)
or 230/208-volt
(197.6 min.-
253 max.)

0 through
24-amps
30-amp time-
delay fuse or
circuit breaker

10
gauge

115-volt
parcilel plug
and receptacie

115-volt
(103.5 min.,
126.5 max.),

0 through
12-amps

15-amp time-
delay fuse or
circuit
breaker.

7.6 amps or
higher - must
use separate
circuit.

14
gauge

Page 3




Recommended grounding
method
For your personal safety, this
appliance must be grounded.

/,,__\\This appliance is equipped with a

/ Yower supply cord having a

{ -prong grounding plug. To
minimize possible shock hazard,
the cord must be plugged into @
mating, 3-prong grounding-type
wall receptacle, grounded in
accordance with the National
Electrical Code, ANSI/NFPA 70 —
latest edition®, and alt local codes
and ordinances. If a mating wall
receptacle is not available, it is
the personal responsibility and
obligation of the customer to
have a properly grounded, 3-
prong wall receptacle installed
by a quadlified electrician.

Note: If your installation is through
the wall, continue with instructions
below. ‘

If your installation is through the
window, go to "Window
Installation,” Page 5.

Now start...

With air conditioner in room where
/.-itwill be installed.

(" AROUGH-THE-WALL
| INSTALLATION

It is the customer's responsibility
and obligation to have this
product installed by a qualified
technician familiar with
through-the-wall room air
conditioner instaliations.

appropriate header
if required.

casing

7 cauk
sk
Wm oc

frim

[
_—

louvers.
il

WHNTN

1/2" E
[ 4
i %\
1
Q\
i \
altemate . OV
construction |

= |: finish frame
for plaster I . thickness
Provide 1-3/16° |
clearance ftor

power supply
il

cord entry on
it
Frame Coristruction

ng
{ 1ce for

A supply
cord.

Page 4

appropriate
header if required
lintel
Uy aulk
cau
12" g Rl
t
plaster ; /k\ Do Not
- (et biock
1o L1 louvers.
alternate [
construction ]
for plaster ' finish frame
thickness
Ll a t
Provide 1-3/16° 1 Al
cleorancf for "
power supply cor
entry on left side. L Apply wood
preservative
1-3/16" clearance for to frame.

power supply cord.
Brick Veneer Construction
1 When using a wood,

B metal or plastic molding,
the finish frame should line up with
inside wall. If the plastered wall is
to be flush with the cabinet and
no molding is used. the finish frame
must be set 1/2 inch info the wail.

dimension

19-3/4" (includes
allowance for 1/2*

j
%

H
|
Dimension

flange on bottom
of cabinet). depends on
wall
thickness
and type of
| molding.

Cut opening through the wall.
Remove insulation.

3 Use 1 inch or heavier

B lumber for wood frame.
Measure depth of wall opening
and frame.

Apply wood preservative to the
outside exposed surface.

4 Insert the frame in the
W wall opening. Square
and level frame. Nail frame
securely to the wall studs.

A\ CAUTION

Floor Damage
Remove air conditioner from
carton and piace on
cardboard.

Failure to do so may cause
damage to floor covering.

A

£
L

wire scrow .

grounding
wire

5 m Rémove grounding screw  #;
and grounding wire from -

front of air conditioner base. Save

grounding screw for Step 13,

handle

6 n Pull on handle; slide air
conditioner out of cabinet

and place on cardboard.

7 Insert cabinet into wall

B opening. The top of the
cabinet should extend 1/2 inch
into room. If there is frim, the
cabinet shouid extend 1/2 inchin
front of frim.

A\ CAUTION
Property Damage

Check that air conditionerh
cabinet is tilted to the outside so « }

-

that water will run to the outside.

Failure to do so may cause
damage to floor covering or
wall.

8 Place level inside

B cabinet on the right
side. There should be a tilt to the
outside of approximately one
bubble. Place the level on the
left side and check.




{

o~

Use the insulation

9 B removed in Step 2 o seal
opening between cabinet and

frome.

Drill four holes on

B each side and fwo
through the top of the cabinet
nto the frame. Use fen, #10x 1"
wood screws (not provided) fo
attach cabinet to frame. Do Not
overtighten screws or cabinet will
distort and provide .
a poor air seal between cabinet
and air conditioner.

1 1 Place the 2-1/2" seal
W strip inside the

cabinet as shown. Make seal
flush with cabinet front edge.
(This secl strip fits between the air
conditioner base and the
cabinet.)

drain cup

1 2 Place drain cup
M through hole in

cabinet rail as shown.

AAWARNING

Electrical Shock Hazard
Grounding wire from the air
conditioner must be
connected to the cabinet.

Failurg to do so could result in
electrical shock.

screws

1 4 Attach front by first

B removing the two,
#8 x 3/8" screws from base.
Replace front panel by pushing it
straight on and then lowering it
slightly to lock in place. Attach
bottom of front by reinserting the
two screws.

1 5 Caulk all outside wall
B openings around
cabinet,

1 6 If needed, install
B molding around room
side of cabinet.

WINDOW INSTALLATION

Insert air conditioner

7 ' 3- into cabinet,

cﬁcc;h grounding wire to
unding screw. PUt excess

grounded wire between coil
and cabinet.

Front view of unit
with front panel and
cabinet removed.

power
supply cord

model and

handie Serial label

1 Remove grounding screw
B and grounding wire from
front of air conditioner base. Save
grounding screw for Step 20.

2- Attach 3/8" seat strip to
the bottom of both side-mounting
angles (side with two holes). Cut
strips to length.

grounding
wire and
screw

3 Place side-mounting

B angles on cabinet so
upright side is foward the front of
air conditioner and seal is against
cabinet. Attach side-mounting
angles with two, hex-head, metal
screws using 1/4" socket and
socket wrench.

A\CAUTION
Floor Damage

Remove air conditioner from
carton and place on
cardboard.

Failure to do so may cause
damage to floor covering.

handte

4 Pull on handle; slide air
B conditioner out of cabinet
and place on cardboard.

Page 5 {



| J back of filler board
Al A2
—
left filler right filler
board board
r =
| B1 B2 | -
front of filler board
Side View

window sash

top
mounting —%
angle

cabinet
window

on base

5 Place cabinet in window.

M Lower sash (window
frame) to hold cabinet in piace.
“Measure the distance between
the side of the cabinet and inside
of the window channel at the top

~and bottom of the cabinet. Adjust

* e cabinet until the distance on

ach side (top and botftom) is the

same, so the cabinet is centered
in the window. Write down the
final measurement.

T T
- A2 —P>-i r— A —>
| |
I { |
| |
| |
| |
| ]
i |
{ ]
ight | L et
filler ! L filler
board : : board
I |
| i | l
¢ - B2 —->: Il<— Bl —»

6 Add 1/8 inch to both

B open areq measurements,
Use a utility knife to cut filler
boards to fit.

r N

Page 6

7 Apply 3/8" seal strips to
M bottom and outside of
filler boards. The top seal goes on
back side of filler boards.

mounting
angle

cabinet front

8 Pull cabinet part way out
B of window. Attach one
filler board to front of a side-
mounting angle with 1/2" hex-
head screws,

Top View

window
channel

C - 1 filler

9 Place cabinet back into
M the window with filler
board tight against window
channel.

1 o Insert other filler

B board intfo window
channel on opposite side of
cabinet. Push filler board against
side-mounting angle and attach

with 1/2" hex-head screws.
Raise window sash.

1 1 From the outside,

W push filler boards as
far forward in window channeis
as possible,

1 2 Measure the
M distance

between the channel
edge and the filler board.
Cut foam blocks 1/4 -
inch wider. Insert blocks
into channel behind
filler boards.

=

foam
seal

1 3 Measure from inside
M edge of window

frame 1o other inside edge. Cut

foam seal with square ends to fif.

Align foam seal with front edge of
window sash and attach seal with
adhesive side against underside
of sash.

A\.CAUTION

Property Damage
Check that air conditioner
cabinet is tilted to the
outside so that water will run
to the outside.

Failure to do so may cause
damage to floor covering,
window sill or wall.

1 4 Lower window sash.

B Place level inside
cabinet on the right side. There
should be a tilt to the outside of
approximately one bubble. Place
the level on the leff side and
check.




1 5 Use a 3/32" drill bit to
W drill starter holes

through the holes in the cabinet

~and into the window sill. Fasten

~abinet fo the sill with two wood
Crews.

16.
Place the
2-1/2" sedl strip inside the cabinet
as shown. Make seal flush with
cabinet front edge. (This seal strip
fits between the qir conditioner

~ base and the cabinet.)

2-1/2"
seal strip

1 7 Secure vertical

W and angle supports
together. Attach supports to
bottom of cabinet. But Do Not
fighten boits at this time. Attach
wall rail to angle supports. Slide
each support assembly tfoward
house untit wall rail is positioned
firmly against wall.
Note: If your house is constructed
of material that could be dam-
aged by wall-mounting support,
fasten a board between wall rail
and house.

1 8 Tighten bolts securely
B with @ 7/16" socket
and socket wrench. Tighten

angled support bolts last so wall
rail fits tightly against house.

AWARNING

Personal Injury/Product
Damage Hazard
Install window-lock bracket to
revent air conditioner from
alling out window.
Failure to do so could result in
personal injury or product
damage.

window lock

window rail
seal

drain cup

1 9 Insert window rail seal
Bl behind the fop of the
lower window sash and against
the glass of the upper window.
Place window-lock bracket on
top of lower window and against
upper window sash, Use a 3/32"
drill bit to drill a starter hole
through the hoie in the bracket.
Attach window-lock bracket with
wood screw. Seal small openings
around window with gum-type

AAWARNING

Electrical Shock Hazard

Grounding wire from the air
conditioner must be
connected to the cabinet.

Failure to do so could result in
electrical shock.

20 Insert qir conditioner
M into cabinet,

Reatftach grounding wire fo
grounding screw. Put excess
grounding wire between coil
and cabinet.

screws

2 1 Attach front by first

W removing the two,
#8 x 3/8" screws from base; then
insert front tabs info fop of
cabinet and swing front in place.
Afttach bottom of front by rein-
serting the two screws,

Paae 7



If your qir conditioner is not

operating properly...

Check that the circuit breaker is
~=not tripped or house fuse blown.
( Check that power supply cord is

securely plugged into the

electrical outlet,

If you need assistance... ,
Call your local Sears store or Sears :
service center. When you call,

you will need the air conditioner

model and serial number. Both

numbers can be found on the

model and serial label located

behind the front panel on the

front flange of the base. (See

Electrical requirements, Page 3,

for location of label.)

SEARS

Part No. 1166070 Sears, Roebuck and Co., D/817 WA Printed in U.S.A.
@ 1994 Hoffman Estates, IL 60195
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CHET ADAMS COMPANY

L Telephone 1-800-849-6331/ 919-851-6331
Fax 919-851-6371

P.O.BOX 5218
CARY, N. C. 27512-5218

July 10, 1995

MAINTENANCE AND OPERATING INSTRUCTIONS

Project: RFQ. 16032-101122
So0il & Groundwater Rem., Site 6 and 82
Camp Lejeune, NC

Contractor: OHM Remediétion Services Corp.
Norcross, GA

P.O.#: 1006496

Sales Rep: Chet Adams Company
Cary, NC

Manufacturer: Raywall Electric Products
Reznor

~)

HEATERS

BASEBOARD HEATER
1 - (Item #9) HQC51212 baseboard electric heater, 1250 watts, 5 ft. long,
115/1/60, with built in t'stat.

GAS UNIT HEATERS
UH-1 thru 6

6 - Model F-75 propane gas unit heater, natural draft, 115/1/60, single
stage, 75 MBH input, 60 MBH output with 24 volt t'stat and discharge
iouver.

,;;MJ.'

a:ohm.mo
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To incresse customer satisfaction and reduce call backs, leave these instructions with building occupant.

tpi corporation

Installation & Operating Instructions
‘““Heavy-Duty’’ Baseboard Heaters (HQC Series)t

| ves
‘ evessseet

Length BTUMr. Model Number
Wams Foet Owvtpent 240 Von ] 120 Vo t 208 Von [ 277 von
Standard 250 —
500 2 1706 HOC205 HOC20512 HOC205Y HOC203
50 3 2550 +HOC07 HOG30TIZ - HOC07Y HOC305
1000 4 3412 HOC410 HOC41012 HOCA10Y HOC407
1250 s 4285 HOCS12 I3 HOCS1212<&  HOCS1ZY HOCS09
1500 s s1s HOCE1S HOCS1512 HQCB15Y HOCSY1
2000 8 HOCE20 - HOCE20Y - HOCS1S
2500 10 8530 HOC1028 - HQC1025Y HAC 1018
Deluxe 187
375 2 1280 HOC203 HOC20312 WQC205 HOC20327
550 a 1876 HOC305 HOC30512 HQCI07 HOCIOSZY
750 4 2559 "HOC407 HOC4D712 HOC410 HOC40727
938 5 3190 HOCS0% HOCS0912 HOCS12 =OCS0827
1125 6 3838 HOCS11 HOCE1152 HQCB1S HOCS1127
1500 8 5118 HOCS1S - HOCE20 HOCB1527
1875 10 - 6368 HOC1018 - HQC1025 HOC101827

- 7Tommwmpmdw«mwommm...WINEWLWW“‘TM.&enws:mm
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5. WIRING INSTRUCTIONS

Note: 2' and 3’ heaters sre wired thru the left hand wiring compartment onlyl All other iengths (4°, 5, §°, 8°, and 10") may be
wired through the ieft or right hand wiring comparnment. '

Refer to instaliation and Wiring Instructions furnished with the Thermostat purchased for use with the Basaboard Heater.

All heaters have lead wires that are factory spliced with wire connectors. )

To compiete heater connections, spiice ieads (o line wires with line wire connectors as shown in diagrams. No wiring changes are
required in opposite wiring compartment.

WIRING DIAGRAM

RIGHT HAND CONNECTION

LEFT HAND CONNECTION (EXCEPT 2 AND 3' HEATERS)
,4’?”5““ CUTOUT ] THERMAL CUTOUT
AAAAVAAAA ey A NAANNNN N
l"‘ ELEMENT . ELEMENT --l
GND 112 L1 L2 GND
LINE : LINE
WIRING TWO HEATERS FROM SINGLE LINE SERVICE
) — JOINING KIT BOCJK
P e e e e —— - —

. THERMAL CUTOUT THERMAL CUTOUT
e~ ELEMENT 1 ELEMENT
L1 L2

LINE

WIRING TWO OR MORE HEATERS FROM SINGLE LINE SERVICE
USING RACEWAY ADAFTERS (EXCEPT 2' AND 3' HEATERS)

— JOINING KIT BCOUK ~ JOINING BOCJK
- B ——
4 THERMAL CUTOUT l & THERMAL CUTOUT
. \ ? . A A A A A2 A A = -
Le ELEMENT |
UINE L2

THRU WIRE FIELD INSTALLED -/ meewm ADAPTER BOCRA

-

Heaters to be connectsd must be on the same slectrical branch circuits and must be connected in paraliel. Heaters wired in series
will not heat property. To connect two heaters, bring wiring into either one of the two adjoining wiring compartments. Connect
the heaters with joining kit (kit number BQCJK and wire per instructons. if fisid wiring does not enter directty into one of the
two adjacent compartments, & raceway adaptor, BQCRA Series must be usad. ’

IMPORTANT: <
-+ Do not wire adjoining heaters in series. Heaters wired in series will onty reach 25% of normal temperature.

€. FINAL STEP: .
A. Clean off all construction dirt and cebris from the inside of the heater. Failure 1o do this will cause wall smugging.
B. After all winng 10 the thermostats and heaters has been compisted. turn on the electnc power at the circuit breaker panel.

3

{)
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' @ TPI Corporation
LIMITED WARRANTY

Products manufactured by TPl Corporation are warranted to the original consumer to be free from
defects in material and workmanship for twelve (12) months from the original date of purchase. The
TPI warranty does not cover products modified outside our factory, damage or failure caused by acts
of God, abuse, misuse, use on other than rated voltage, abnormal usage, faulty installation, failure to
provide suggested maintenance procedures enclosed with the product. Improper maintenance or any
repairs other than these provided by an authorized TPI Corporation service center.

THERE ARE NO OBLIGATIONS OR LIABILITIES ON THE PART OF TPl CORPORATION FOR CON-
SEQUENTIAL DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFOR-
MANCE OF THE PRODUCT OR OTHER INDIRECT DAMAGES WITH RESPECT TO LOSS OF
PROPERTY, REVENUES, OR PROFIT, OR COSTS OF REMOVAL, INSTALLATION OR REINSTAL-
LATION.

ALL IMPLIED WARRANTIES WITH RESPECT TO TP! PRODUCTS, INCLUDING IMPLIED WAR-
RANTIES FOR MERCHANTABILITY AND IMPLIED WARRANTIES FOR FITNESS, ARE LIMITED IN
DURATION TO TWELVE (12) MONTHS FROM ORIGINAL DATE OF PURCHASE, EXCEPT THOSE

- PRODUCTS OR PARTS OF PRODUCTS WHICH ARE WARRANTED FOR LONGER PERIODS. ON

SUCH PRODUCTS OR PARTS OF PRODUCTS ALL IMPLIED WARRANTIES FOR MER-
CHANTABILITY AND FITNESS ARE LIMITED TO THE DURATION OF THE EXTENDED WARRANTY
PERIOD THEREON.

Some states do not allow the exclusion or limitation of incidental or consequential damages and some
states do not allow limitations on how long an implied warranty lasts, so the above exclusions or limita-
tions may not apply to you.

During the warranty period, TPI Corporation will, at its sole option, repair or replace any defective parts
or products returned, freight prepaid, to the TPI Corporation factory or such other location as TP!
Corporation may designate. Returned products must be packaged carefully and TPi Corporation shall
not be responsible for damage in transit. When returning parts, the owner must provide the model
number of the product and nature of difficulty being experienced. This warranty does not obligate TP!
Corporation to bear the cost of labor in replacing any assembly, unit or component part thereof, nor
does the company assume any liability for secondary charges, expenses for installing or removal,
Freight or damages. There will be charges rendered for product repairs made after our warranty period
has expired. Proof of purchase, including date, must accompany request for in-warranty service. in any
event, TPl Corporation's maximum liability shall not in any case exceed the list price for the product
claimed to be defective. This warranty gives to you specific legal rights and you may have other rights
which may vary from state to state. For the name of your nearest authorized TP Corporation service
center, please write to TPI Corporation, P.O. Box 4873, Johnson City, Tennessee, 37602.

In addition to the Limited Warranty stated above covering general'products, TP1 Corporation extends
this warranty on the following listed products, which are warranted to the original consumer from the
original date of purchase for the total time periods indicated herein below:

HEATING PRODUCTS _ - VENTILATION PRODUCTS
1. Eiements in 198 Series Portable Life of Heater 1. Series BD, EZ, Cl and PAB Fans, except 10 years
All Other Portable Heater Elements 10 years Motors, Controis, Belt, Bearings, and Pulleys.
2. Elements in Baseboards 10 years .12, Series PPDV, PDV, PGV and GV Fans, 2 years
3. Eiementsin Wall Heaters 1 year except Motors, and Controls.

4. Al Other Products 1 year 3. Ali Other Products 1 year

<



HUMPHREY MECHANICAL INC.

24214 N MARINE BLUD. < A K O L, NC 2 L REVIEW
=4

October 5, 1995 REVIEW IS FOR GENERAL COMPLIANCE
WITH CONTRACT DOCUMENTS
NO RESPONSIBILITY IS ASSUMED FOR
CORRECTNESS OF DIMENSIONS OR DETAILS.
THE CONTRACTOR/SUPPLIER SHALL ASSUME

_ , FULL RESPONSIBILITY FOR DEVIATIONS FR
Northeast Construction Co., Inc. CONTRACT REQUIREMENTS NOT SPEC!F.CA?.?Y

Post Office Box 548 INDICATED ON THIS SUBMITTAL
Jacksonville, NC 28541-0548

0 NOEXCEPTIONS MAKE CORRECTIONS
TeD
ATT: Mr. Tom Delong Q AMEND AND Q FEJSCTED. seE

D IO - A~ == By'—m

REF: OHM Remediation Project H =
MCB, Camp Lejeune, North Carolina OSé%sﬁ\égDéng{gN
Contract No. N62470-93-D-3032 NORCROSS, GEOAGIA
z‘l_r/Ab—rE. Line ls Mot To Pe
O M\ p
SUB: Fixture submittals aE= ErT=ueE A TREa .
¥ SeT \'"'FPRV 250 F> v —
Ron SuppLr Pop ng 1o Law.
Dear Mr. Delong: LD CommoDE 24— NicheEr”r T™anr

o TL U T Showesr To Dorvn
E&c;s& He ars

I am sending you a copy of fixture and PRV submittals for this
project. Please note that 36" shower base must have a 2" waste
line to hook up to, the 3" on site will have to be changed. Also
note that I am submitting a 70 series pressure regulator 25 751b
adjustable, set at 501b.

The 1" PRV shown on M~13 doesn't make any sense. R.E. 1" PRV to
deliver 20 GPM at psig set pressure and 7 psig fall-off. At this
rate of flow, if someone takes a shower and the sink is running or
the commode is flushed, that person can get scalded with hot water.
Please review and comment as soon as possible.

Sincerely,

HUMPHREY MECHANICAL, INC.

(oot [/

7™ Chuck Steed

Lo

Project Manager

CS/1n



| , CADET™ II 1.6 10"R
M‘ Americom Stwmdar? | pouND FRONT/ELONCATED TOILET

L 10" ROUGHING - VITREOUS CHINA

‘"CADET™ 11 1.6 10" R

« Vitreous china

+ 10" roughing-in

« Round front or elongated siphon action bowi
» Close-coupled tank

- Speed Connect™ tank/bowl coupling system
« 2 boit caps

« Flushes on 1.6 gailons

CADET!l RF 1.6 10"R
O 2164.010

Round front toilet [254mm (10") roughing]
3054.018 Bowl
4010.010 Tank

CADET !l EL 1.6 10"R
3 2174.010

Elongated toilet [254mm (10") roughing]
3059.012 Bowil

4010.010 Tank Hydraulic performance. water surface area,
. . ) trap seal depth, bailpass diameter, and ail

- Nominal Dimensions: fixture dimensions mest or exceed

Bound Front; 673 x 473 x 762mm ANS! Standard A112.19.2 requirements.

{26-1/2" x 18-5/8" x 30")

Elongated: 724 x 473 x 762mm

(28-1/2" x 18-5/8" x 30")

Fixture only, seat and supply by others

|

—

A/ FINISHED WALL
4

To Be Specified

3 Color:

2 Seat: American Standard #5324.019 (elongat-
ed or #5322.011 {round front) "Rise and’

Shine" (with easy to clean lift-off hinge system)
solid plastic closed front seat with cover.

See page TBU-001. ’
0 Seat: American Standard #5311.012 (elongat- o

ed or #5308.014 (round front) "Laurel”

molded closed front seat with cover. v

See page TBU-001. LT ‘ e
s 7 /‘ 7’ ’ i - /fl 4 ’ /“am"/‘ ril /; 7 s
Q  Seat: Pressalit seats for American Standard, 27 --——-‘——gggg-—-‘ L FNigHES 359 L_
closed front seat with cover (thermoset le28tmm N oF e 2z
‘ compound material). See pages TBU-002
S through TBU-005. NOTES:
l\_ . * DIMENSION SHOWN FCR LOCATICN CF SUPPLY 1S SUGGESTED.
. B THIS COMBINATICN IS CESIGNED 7O ACUGH-IN AT A MINIMUM DIMENSION CF 305MM
e Q Alternate Seat: (107] FROM FINISHED WALL TO CL CF CUTLET.
. SUPELY NOT INCLUDED WiTH FIXTURE ANO MUST 2E ORDERED SEPARATELY.
Q  Supply with stop: IMPORTANT: Oimensions of fixtures are nominal and may vary within the ranga of iclerances

established by ANS! Stancard A112.19.2.
These measurements are subject 1o change of cancellaticn. No responsibility is assumed for usa
of superseded or voided sages.

TBU-038 SPS 2164/2174.010




Americam Stamdard

PENLYN™
WALL-HUNG LAVATORY

VITREQUS CHINA

PENLYN WALL-HUNG LAVATORY

« Vitreous china

+ Front overflow

* Integral back splash

» Faucet ledge.
Shown with 4801.862 Amarilis Heritage
faucet with Triune Cross handles
(not included)

Faucet holes on 203mm (8") centers (lilus.):

0372.029 For wall hanger (included)
0372.052 For concealed arms support

(.

Faucet holes on 102mm (4") centers:
0373.027 For wall hanger (included)
0373.050 For concealed arms support

(T

Nominal Dimensions:
457 x 403mm (18" x 15-7/8")

Bowl sizes:

340mm (13-3/8") wide,
216mm (8-1/2") front to back,
127mm (5") deep

Fixture Dimensions conform to ANSI Standard
A112.19.2

To Be Specified

T Faucet™

& Faucet Finish: .

O Supplies:

a  1-1/4" Trap:

O Nipple:

QO Concealed Arms Support (by others):

* See faucet saction for additional medels availacie

l i l i BBme §
3718 |
'almm / é___é___e_\_(_"m ‘
53] : .
| S /2N ! ;
. N | 63 am
i | 19578
; | 4 :
f ci 1
| § i
N—— =
\ l J
' !
457 mm
t

€ L CF HANGER
ANC=C3ING SLOTS
/- MANGES /

787
3

) I £ 4OLES FGS ANCHOR
! SCAEWS 18 3ACK DRAPEAY

3 mm /~ SUPPLIES AS REQUIRZD
8y ——I/

’.ﬂ._.._.

o

K

‘ T

—
' /% !
' *332 mm
194 C.3. WASTE | e
LTI
1-3.4 © S. TAILPIECE 480 =2

(18-.2)

:z.ms‘nED FLCCR ’

NOTES:

* DIMENSICNS SHOWN FCR LCCATION CF SUPPLIES AND "P" TRAP ARE SUGGESTED.

PRQVIDE SUITABLE REINFCRCEMENT FOR ALL WALL SUPPORTS.
FITTINGS NOT INCLUDED AND MUST BE CROERED SERARATELY.

IMPORTANT: Dimensiors ¢! Sxyres are nominal and may vary within the range ¢f tolerances

established by ANSI Stancarg A112.19.2.

These measurements are subjec? ‘o change af carceliation. No responsibility is assumed for use

of superseded or voided zages.

SPS 0372/0373

LAV-054
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Shown without handles. See mcdel #s for available factory
installed handles. V = Vandal-Resistant, H = Standard

Lt

2-—31/|6

—>5-3/8

HERITAGE

TWO-HANDLE CENTERSET LAVATORY FAUCET
WITH CONVENTIONAL SPOUT AND GRID STRAINER DRAIN

& FACTORY INSTALLED HANDLES
MODEL NUMBER:
5402.102H Centerset Lavatory Faucet
With brass crown handles.

5402.102V Centerset Lavatory Faucet

With vandal-resistant brass crown handles.

5402.112H Centerset Lavatory Faucet

With acrylic knob handles.

5402.142H Centerset Lavatory Faucet

With metal lever handles.

5402.142V Centerset Lavatory Faucet
With vandal-resistant metal lever handles.

5402.152H Centerset Lavatory Faucet
With metal cross handles. '

7
5402.152V Centerset Lavatory Faucet %

With vandaj-resistant metal cross handles.

5402.172H Centerset Lavatory Faucet
With brass wrist blade handles.

5402.172V Centerset Lavatory Faucet
With vandal-resistant brass wrist blade handies.

00 00 oo o oan

=

FOR GROUND JOINT
OR /2" 0.D.

CONNECTION  propUCT FEATURES:

GENERAL DESCRIPTION:

Durable cast brass construction throughout. Amaritis
washerless ceramic disc valve cartridges - reversible
for use with either lever or round handles. One-half
inch male inlet shanks with brass coupling nuts and
shank nuts. All brass drain bodies with 1 1/4* (32mm)
tailpieces. Vandal-resistant faucets feature vandal-
resistant aerators, drains and connections on factory-
installed handles.

T
[-3/8 MAX

NAARR

JULILLL
~
N
@

F—3

SLIP

Solid Brass Construction o

Durable - Excellent in high use applications. Ideal for
prolonged contact with water. Provides the finest
surface for application of all colors and finishes.

Ceramic Disc'Valvindg.
Assures a lifetime of drip-free performance.

Low Lead .
All brass components in contact with water supply
contain no more than 3% lead content by weight.

Wide Selection of Styles and Configurations
Full range of interchangeable fittings for residential and
institutional applications.

Choice of Finishes
Wide range of durable finishes.

SUGGESTED SPECIFICATION:

4" centerset lavatory faucet shall be cast brass construction with all brass shank nuts and coupling nuts. All
brass components in contact with water supply shall contain no more than 3% lead content by weight. Shall
also feature 1/4 turn washerless ceramic disc valve cartridges that are reversible for use with round or lever
handles. Fitting shall be American Standard Model # . . .

Product names listed hersin ars trsdemarks of Americsn Standsrd Inc.
©@American Standerd Inc. 1982

2-HANDLE CENTERSET COMM/INST I3



Amorican Stomdord |

TWO-HANDLE CENTERSET LAVATORY FAUCET

WITH CONVENTIONAL SPOUT AND GRID STRAINER DRAIN

f"""\ & FACTORY INSTALLED HANDLES
CODES AND STANDARDS | FLOW RATE*
These products meet or exceed the following - 30r
codes and standards: § 25k
ASTM 3 20p
ANSI A112.18.1M & 15}
CSAB 125 2 10k
NSF14 g .
Operating torque for valve cartridge is less I osf
than ANS!I A112.18.1M requirements. 0.0b—s . ) ) .
T 20 4 60 80 100
INLET PRESSURE (PSI)
*Flow rates shown are for mixed hot and cold.

' .
Finish Options
Polished]  Matte | Polished

Product Chrome | Chrome| Brass
Number Description 002 003 099

| % 5402.102H | With brass crown handles. (Repiaces 2103.886)

"m" 5402.102V | With brass crown vandal-resistant handles. N/A

-] @ 5402.112H | With acrylic kneb handles. N/A ' |

5402.142H | With metal lever handles. (Repiaces 2103.137)

&l 8

, 5402.142v | With metal lever vandal-resistant handles. N/A
5402.152H | With metal cross handles.

, % 5402.152V | With metal cross vandal-resistant handles. N/A
5402.172H | With brass wrist blade handles.

&l = : .
5402.172V | With brass wrist blade vandal-resistant handles. N/A

N/A = NOT AVAILABLE

Complies with ANSI A117.1 Buildings & Facilities
LM Providing accessibility and usability for physically

handicapped people.

-
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MUSTEE

DURASTALL Shower Cabinets

s Leakproof Construction and Rust-Resistant Components.

* “Free Standing" ... sturdy frame and wall panels.
+ Complete Shower Vaive and Drain Assemblies.

» Safety Convenience Group Features ... reassurance for

bathers of all ages.
« Contemporary Design . .. for any decor.

s Durable Fiberglass Wall Panels ... beautiful, stain
resistant and easy to clean.
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kmﬁ@@n%g %mmaat;s,

Rl

' "M%}%}Ea- oratlyealumis G B G GRS R
ﬂi’f‘ {gstalfatiopwithout Wﬁmmm\mlbﬁ- ]

J-v aﬁ' Ot OUIRT
mqtrt.;jh"»ni fa@LU

ESHATTE REROOEDOOR ',
_ @%%Wmﬂ]@&@w

Quality Plumbing Products

E.L. MUSTEE & SONS, INC.

5431 West 184th Street - Cleveland, Qhio 44142
Phone: (216) 267-3100
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04/21/95
11316 AM

-~

JOR OID 425487
HARIIWARE SCHEDULE
FOR
TOILET ACCESORIES~-GROUND WATER
REMEDIATION RUILDING
CAaMP LEJEUNE, N.C., 28542
GENLCRAL CONTRACTOR: REGISTERED ARCHITECT?
NORTHEAST COMSTRUCTION 0. - DEFARTMENT OF THE Navy
PoO. ROXY 548 ATLANTIC DIVISION
SACKSONVILLE: N.C. 28541 NORFOLE, UIRGINIA
NORTERAST CONSTRUCTION CO.
$OST OPFICE BOX 548

JACKSONVILLE, NC 285410548
Approved o

Approved as noted a
Revi Rgsubmit

B.A. HOFT. INC, (919)595-444¢ By
7412 AC.Ce BLVIN Date
RALEIGH, N.C. 27613 Approval does not relieve supplier of
FREFDLEYS SCOTT CUNNINGHAM,AHC quneontractor of his obiigation fo
futnish and/or install this materiad in

accordance with raguirements of the

contracturaiplans apd apacitica”ians.

SUBMITTED RY:

0% e et e SO oot 4 408 P AP M St e S008I 4008 Memn Somd e o4V A4S M Semd Taad o e 0 T Gk S et v e s S 8 ks GAas SHtn Mok SHES Lo RS ah Seew e V400 44k 2B A Samt e ee ek T g sebe v Soee To0e

ARCHITECT aﬁd GEMERAL CONTRACTOR FLEASE NOTES

The hardware will be ordered IMMELIATELY upon receipt
of an APPROVED Hardware Schedule, Subsequent changes
Will be treated as an EXTRA and excess hardware will
he turned over to the owner.

IR e G G s s A4S e o o B0 T R S T e LS SIS SO BY SOML P A 44D 00 T P s Seed SR AR D i M GBS GO BRSSO L S TR S e R it B A s S M A S0 e



04)21/95' SUBMISGION RECORD JOB IDND &25ART
11116 AN 7

SUBMITTED FOR AFPROVALS nATES  04/20/95

(: Foge 2
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04/21/95 JOR NO. &25487
11016 AM :

[OOR INDEX
: [OOR NO, HEADING ¥ ITEM NQ. KEYSET

RESTRM.101 1 1

€ “E Fage 4
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04/21/95 JOR NO. 625487
HEADING t 1
- ITEM 1 1 IR. RESTRM.101
EA MIRROR 780-2430 010 BR100
020 BR110

EA FAFER TOWEL DISFENSER 280-15
EA  TOILET FAPER HOLDER 3071
EA GRAB BAR 8120-00142

030 BR1ZO
040 BR13ZO

[

¥ END OF SCHEDULE X

( 7 Page 5



“TECHNICAL DATA

 TOWEL DISPENSER_

JMze TRITTTITE T

Surface Mounted
© C-Fold/Multi-Fold Towels
& Tumbler Lock

CONSTRUCTION:

CAPACITY:
OPERATION:
INSTALLATION:

GUIDE
SPECIFICATION:

MODEL 250-15

G

When installed as specilied
below, unit meets Barrier-Free
requirements

(6) 3/4 (19 mm) X 9/32 (7 mm)
Oval slots for mounting

11"
(279 mm)

15 5/16"
{389 mm)

.4
“(/102 mm)

T
|
i
@ ) 121116
- ;(3232 mmj}
10 12/16™
£

(275 mm)’

UNIT tabricated of type 304 (18-8), 22 gauge stainless steel with exposed surfaces in architectural satin finish. Smceth corners,
free of burrs and sharp edges. Tumbler lcck keyed like other Bradley units. Cabinet hinged atbottom to aliow easy filling. Refill

indicator slot on face of cabinet. Rolled edge on dispenser cpening.
525 multi-folat or 400 C-fold pager towels.
Unit holds muiti-feld or C-foid toweis without use of special adapter.

Secure to wail with mounting screws (incluced) at hcles provided.

Surface mounted towel dispenser shall be fatricated of type 204 (18-8), 22 gauge stainless steel with exgosed surfaces in satin

finish. Relfill indicator on face of cabinet. Tumtler lock 10 secure hinged front panel. Towel ¢
or 300 C-fold towels,

Overall dimensicns: 11"Wx 155/6"Hx 4" D.

Surface Mounted Towel Dispenser shall be Bradley Model 250-15.

sgenser capacity 500 multi-fold

n il s ﬁ WASKRCCM

AC"ESSCR!ES




ENSER

R e A e T

ISSUE DISP:

@ Controlled Delivery—Rocking Action
@ Single Roll (For Dual Roll See Model 5241)

CAPACITY:

OPERATION:

INSTALLATION:

OPTIONAL
FEATURES:

GUIDE

.6

¢
Q .
~
T4
w e

TolLE

5 SEAT

SONSTRUCTION:

SPECIFICATION:

BRACKET fabricated of diz cast aluminum.

SPINDLE fabricated of gray polystyrene. Stainless steel spring.
Cne standard core loiet tissuz roll through 5-1/2° in diameter.

Remove tissue rell core to access special locking mechanism for servicing. Slops on spindle conucl pag
revolves enly 1.2 turn for each dispensing cperaticn and returns to criginal position,

Secure to wall with mounting screws (incluced) at holes proviced.

Eeature Sutfix
O Non-controlled celivery -50

er dalivery. Spindle

Surface mounted teilet tissue dispenser shall be die cast aluminum with satin flinish and hold one stardard cere tolle! Ussue 1oll,

Slops centrol paper delivery.
Overall dimensions: €-1/2°'Wx 1-3/4’H x 4-1/2°D.
Surtace Mounted Tollet Tissue Dispenser shall be Bradley Model 5071.

BN alg gy B WishACCM



TECHNICAL DATA

iy

b BERONHE G M A
- A X . X N L

D Neg-- e ) . s i
B Thet Reciston ounting MODEL 780

W

.
: RN N
(13 mem; 230 meny
3 | —_-" —"'
N sy
o T e
(192 mamy l \ | LOCATICHS:
; ! !
1 B i f
! i
: ! i
M i
I ‘ i
! ; ;
L
. [ ' .
Y L ! I
st
i -
20
37 memy LRI A L
AR (LE T WARCA
/// .

CONSTRUCTION:  FRAME fabricatad ol iype 304 {18-8). cne-piecercli-tormad stainiess steel. 3.4 347 angle with corners nesarc weldec and ground
smooth to saun finish. Continucus integral stittenar on all sides for acded strength,

BACK fabricaied ¢! 20 gauge galvanized sieel, secured o rame vath concealed screws, eqUipPed i rizgral honzenlathanging

brackets.
IMIRROR cof fustquanty V4™ float glass, triple silver plated with electro-ccpper plated layer and thermezeting intrarad cured pamt
backing Meeis fegeral specitication OD-M-C0411b against silver speilage and guaranteed I8 18 yaars g
WALL HANGER fabneated of 18-gauge cold rofled steel, all welded constructcn to form ngid tempiatz
INSTALLATICH: Secure concaaizd meuning brackatto wallwith screws (included) athales proviced *NOTE: Previce n waltbacuing atmeunting
screw localons  Fosition Mirer over mountng Lrachet 10 engage Nangs: tads  Sicu murrsr ¢oan 30¢ IGCk InIC £OsIien

MOST CCMMONLY SPECIFIED SIZES
Wigth Height Qvargll Cimengion Oversll Dimension Standard widih Hewght Overafl Dimansion Overnil Dvnengaon Standarg
finchaes) f(Inches) {inches) (Milimeters} Model Number {Inchea) | iinchae} inches) (M.jumetaeny Model Number
18" 20" 18 5 20 408 x 504 7801620 24 80" 245 80 430 5 1524 780-7460
18" 22" 122 406 1 599 780-1022 4 n a7 610 ¢ 1429 780-3472
18 2 16228 408 x 830 780-1624 30 38 0 1 )8 762 2 934 780-3038
18 30 16 % 30 408 x 782 740-1630 30+ 48" 30 1 48 762 1 131¢ 780.3048
18" 214 1.’! 24 457 x 810 780-1824 e 0" 30 x 80 782 x 1424 780:3060
18 30 14 x 30 457 x 782 780-1830 1 bz 02 782 1 1039 780-3072
e b1 1818 487 x 914 109-1836 38" 2 R RL) 914 1912 770-)624
4 U4 414 810 x 810 780-2424 38 e 34238 914 2914 780.3838
O 30 24123 410 x 782 730-2430 8 48 38z a8 FA R B3] 780-31643
2 38" T 74238 810 x 914 788-24368 36 80" 362 60 414 2 53¢ 786-3660
24" 48" 24148 610 x 1219 780-2448 38 72 38 1 72 914 2 1939 780-3672
Mode! 700 senes channel Iramad mirrors can be [sbncated 10 1t sny architectwsl raquirement. The above. schedule 13 intenced anly as 8. wade 1o the most Lommonly
used suss. To 3pecily sues other than those indicated abave, uae the fotlowing tormuta: Model 780 « width 1 inches T M ghtin inches. Example 780 - J0%4,
OPTIONAL
FEATURES: Featute Suttix Feature SuMtix
NOTE An nneint [0 i 4" lempered glass murrct i lieu ¢t pohished toat T Bngnt arreales 20-gauge
BV glass murror 2 staintess steal 1n liey ol
£ICCg% 18 S Linttion D Lammaie glflSS -3 £oNaNeC LAt Giass nurrer -5
wngiy may sty l1gm O Highly polished Mo 8 architectural brush, 20-gauge 0 Plexaiass =]
et ia it stunless steel n lisu of gehished foat glass murrer -4
GUIDE

/ © SPECIFICATION: Mareer shai ta iramag with typa 304 (18-8), cne piace rell-formed 347 x 3 37stanless stenl angle witn contnusus intgral stllener
Q T Weldud corners shall be polished 0 a uniterm satn fmush Mircor shal! te of hestquanty 147 loat 77ass quaranized 13115 years
e againsisiver spetage and protecied by a shock Abscromg, waterproot filer Back otunitshailbe 20-aauzagalvanized steelsecure
10 frame with concented screws. equipped wih integral henzemal hanging tracaels and separa’e wail hanger i2r concealed e
meunting
Framed Mirror shalt be Bradiey teodel 730- WX " H (specity width and height).

| o, SODRGPN | Pigiegs ” A CoAiES



. TECHNICAL DATA

TYPICAL WATER CLOSET APPLICATIONS

C g
A [
\ o} ot
specify (:3\’ B=16"
A=32" 1
€
@
O 001
Specify length desired. See /
048 and 049 for 45°
mounting. O 005
001 over 54” requires a A dimension wil aiways - -
cenler support and becomes have stand off D 01 2 ¢
002.
- \f Confirm clearance between
‘ - \ _agn C fixture or plumbing and grab
A <L\ B=16 | bar in individual applicaitons.
specify A=

R 3]
(
\& \T

33" O 006

Orposite €05
A dmensicn will aiways

have stand cff e o é
W )i p—— « 4

T Bar slices to accemmaodate
various size water closets.

”]
] %

L,T P

8=22"

10 002

A =48",52" or54”

i

8

[

~<¢’
7003 48 52 354 0 039-1 <
Standard length 487, 52" or 1 Bar ac,ustable for right or left hand
54" with center post; only mounting.
one end return.
A ~
: specify/\

-

45°

B =12 N
< C 011
D 004 Opposite 010
D 048 tshowm
S These units are highly recommended by NOTE: When Grab Bar ™7 049 upgeste hard
&w ) barrier-free design experts because they dimensions are modified, a —
- provide the optimum approach path for support will be added to all
wheelchair users. Consult applicable cedes sections longer than 54", €
for specific requirements.

WASHROCM
B ACCESSCRIES
The manufaciurer resenas the ngnt Is Taes P 654792 DiVISIGN
hreabeiand

rrancaa n rfacen ankd materal wetreut forr PENTID N USA



70 SERIES

&Qegulators | 1/2" Thru 2"

FEATURES -

Q Pressure rated 300 psi

Q Spring range 25 to 75 psi, factory set at 50 psi

Q Maximum temperature 180°F

Q Union end connection standard available 3/4" thru
2" in copper sweat or 1/2" thru 2" in NPT

Q Available with 1" union meter thread connection

Q All bronze body and bell housing - provides
durability and long life

Q Built in by-pass - prevents buildup of excessive
system pressure caused by thermal expansion

Q Integral stainless steel strainer

Q Nylon reinforced Buna-N diaphragm

Q Balanced piston design

Q May be installed in any position

Q All internal parts corrosion resistant and included
in a replaceable cartridge -

Q Serviceable in-line

- ' Q Available tapped and plugged for gauge (optional)
; ‘ , Q Available tapped with gauge (optional)
(\ MODEL 70 Q Available with BSP threads (optional) @

Q Approvals - ASSE (No. 1003), IAPMO®, CSA

OPTIONS
Moaél 70LU Same as 70 series except less union, female by female NPT.
Mbdel 70DU Same as 70 series except double union female NPT.
Model 7ODUC Same as 70 series except double union female copper sweat.

Model TODUCM Same as 70 series except double union male copper sweat.

Model 7ODM Same as 70 series except double male meter thread (1" National Hose Thread), no
union included.
Model 7OSC Same as 70 series except sealed cage bell and bronze adjusting screw.
Model 7OSS Same as 70SC series except with stainless steel spring and adjusting screw.
ACCESSORIES

7“"Model 70DUSPC Special plastic spacer nipple for use with 70 series double union regulators.

{\ -CR Special inline stralner screen for use with 70 DUSPC.

*Note 7ODU series 1 1/4" thru 2" comes with the same internals as model #500.



70 SERIES

1/2" Thru 2"

DIMENSIONS & WEIGHTS

—p—
AMERICAN STANDARD T ‘
DIMENSIONS (in.) SHIP. C
mooes | PP | connecrions W - W 70 S )“
A 8 c ) Ibs. T
70 | 12 | SINGLEUNION | 448 | 6.00 | 1.00 | 273 26 T /] F
76 | 172° | LESSUNION | 336 | 600 | 1.00 | 273 23
70 | 34~ | SINGLEUNION | 458 | 6.50 | 1.13 | 2.75 2.8
70 | 3/4* | OOUBLEUNION | 592 | 650 | 1.13 | 2.75 34
70 | 34 | LESSUNION | 327 | 850 | 1.13 | 295 25 B
— 70 1= | SINGLE UNION | 5.83 | 6.75 | 1.10 | 3.38 4.0
70 1© | DOUBLEUNION | 550 | 6.75 | 1.10 | 3.35 44
- MODEL
70 1 LESSUNION | 360 | 675 | 1.10 | 335 | 3.4 s
70 | 114~ | DOUBLE UNION | 8.38 | 8.00 | 1.75 | 3.82 7.6
70 ) 12" | DOUBLE UNION | 10.03 | 10.00 | 2.25 | 528 | 144 ’
70 2~ | DOUBLE UNION | 12.28 | 11.00 | 2.38 | 6.50 | 202 !
I‘ D -
|
METRIC STANDARD
PIPE DIMENSIONS (mm) SHIP, * - A -
MODEL | SIZE | CONNECTIONS WT.
— (mm) A 8 c D kgs. 1 ()
: T 15 | SINGLE UNION |113.79 |152.40 | 25.40 | 65.34 | 1.18 C 70
k\/ 70 18 LESSUNION | 86.47 [152.40 | 25.40 | 69.34 | 1.04 — S =
70 20 | SINGLE UNION |116.33 [ 165.10 | 28.70 | 69.85 | 1.27 T
-0 20 | DOUBLE UNION |150.37 | 165.10 | 28.70 | 69.85 | 1.54 /] F
70 20 LESS UNION | 83.19 [165.10 | 28.70 | 69.85] 1.3
70 75 | SINGLE UNION |148.08 [171.45 | 27.94 | 85.09 | 1.1 B
70 25 | DOUBLE UNION |142.24 [ 171.45 | 27.94 | 85.08 | 2.00
70 25 LESS UNION | 91.44 [171.45 | 27.94 | 85.09 | 1.54 MODEL
70 32 | DOUBLE UNION |212.85 |203.20 | 44.45 | 99.57 | 3.45 70
70 % | DOUBLE UNION |254.76 | 254.00 | 57.15 [133.05 | 6.49 DOUBLE
74 50 | DOUBLE UNION {311.61 | 279.40 | 60.45 |165.10 | .18 UNION
Y
FLow CHARACTERISTICS b —
AMERICAN STANDARD METRIC STANDARD
20 1/2" 3/4" 1" 114" 112 2" 120 15 20 25 . 32 40 50 (mm)
B 15 T 90 £ ,/ <
: e v L~
310 | e B oo pd |
w / " 5] s
. -
° / S 2
4 5 X 30
~ 3 - u
i W
&,v 7 0 0
[ 0 1 2 6 7

20 40 60 80 100 120 3 4 5
FLOW RATE (U.S. GPM) FLOW RATE (L/S)
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April 22, 1995 ;&@k\
N
Northeast Construction Qégy
229 Center Street h
Jacksonville, NC 28541
RE Ground Water Remediation B 3 e e e ne
Camp Lejeune, KC. = ;
This is to certify that the harfiware: supplied by B. A.

Hoft, Inc.
in Section 08710, Pages 1
specifications as 1listed.

-9,

Sincerely,

B. HOFT

Scott Cunningham,
Vice President

SC: jh

for the above refeﬂ¥ncéﬁ project as listed- ;

FOF g exoeed ‘BHMA/ANSI -
THE €O

"',‘ ! : -r—-‘..

-

l

4 r':'i ,\ fr™.
hna b’"\-'_»_; .7
\

This is to certify that on the

x“."' CROGS. TR
miﬁié,ﬂu R

1995, personally appeared before me, Scott Cunningham,

being by me first duly sworn,
signed the foregoing letter of
was authorized so to sign,
therein contained are true.

My commission expires:

0eg, /¥ /557

deposes and says that he

certification, that he

and that the statements

f 74 z«/,.é,eu-"o
/77 OTA CIION CO.
. T OFFICE BOX 548

MKXHMWEIE.MJQ&MLOi:;//

Approved

Approved as noted a
Revi ubm /j
By .

Date A7

Approval does not relieve supplier or
subcontractor of his obiigation tp
fumnish and/or install this material in
accorcance with r2quirsments of the
contracturaiplansand speciﬁcamna,'



. - »
04/21/95

11100 AM

‘)

HARDWARE SCHEDULE ADI =

FOR
GROUNMD WATER REMEDIATION BLIDG. By Wl ;

. . . ngEan Appmv&doesmtre!ievesuppﬁeror
CAMP ILEJEUNE. N.C. 28542 ‘ of his obligation 10
fumish and/or install this material in

accordance with requirements of the

contractural plans and specifications.

GEMERAL COMTRACTOR: REGISTERED ARCHITECT!

NORTHEAST CONETRUCTION CO. DEFARTHENT OF THE MAUY

F.0. 548 ATLANTIO DIUISION

JACKGONVILLE., N.C, 28341 MORFOLE, VIRGIMIA

SUBMITTED &Y!

Befio HOFT. INC. (919)5%96-4444
7412 &.C.C, EBLVD.
RALEIGH, N.C. 27413

FREFDLEY: SCOTT CUNNINGHAM.AHC
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ARCHITECT and GENERAL CONTRACTOR FLEAGSE NOTE!

The hardware will be ordered IMMEDIATELY upon receipt
of an APPROVED Hardware Schedule. Subzequent changes
will be treated as an EXTEA and edxcess hardware will
he turned over to the owner.
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| 04/21/9% KEYING LEGEND! JOB IR 625440
11:00 &M
LOCKE SHALL BE MASTERKEYED AND CHANGE KEYED IN SETE AG

o~ NOTED,
£ KEYS FURMISHEDZ TWO (2) CHANGE KEYS PER LOCK
{ TWO (2) MASTERKEYS

TWO {(2) CONETRUCTION MASTERKEYS
KEYS SHALL BE STAMPED "U.S. PROFERTY-IO NOT DUPLICATE.®

/
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1 04/21/95 JOB HO. 42548

11300 AM

— OO INIEX

( DOOR NO. HEALIING ¥ ITEM NO, KEYSET
1 4 10 1884
2 1 1 144
3 2 5 /A
4 1 2 2pA
5 1 3 280
5 A 11 184
7 1 4 1A
8 26 2 ana
9 2 6 4
10 1 9
11 2 7 LAA

KEY CONTRL 5 12

o

Fage O




© 0421795
TN 1AA
\ 264
288

144

o~ 3AA
k\ 484
T 10A

408

ITEM
ITEM
ITEM
ITEM

0 0

jxa)

o >

ITEH
ITEM
ITEM

i el 6 0

Lod

ITEM

Eo AN e I

EA

EA

Ea
Ef

E#

EA
EA

SET WEATHERSTRIPPING 8918V X 1772 X &

HEADINSEG
1 PRODR. 2
1 PR ODR, 4
VPR IR, 5
1 PR DR, 7
PR-2-370° X 270" 1 3/

HINGE ER1191 4 1/

FLUSH BOLT 282D~
@ IMACTIVE DOCR

LOCK LM331 X KN X IC7
# ACTIVE DOOR
CLOSER 7401 FPA X

KICKFLATE 1908 X
@ FUSH SIDE

12'

5N1
ar X Ia®

RICKPLATE 1908 X 8% X 35" X

# PULL GIDE
THRESHOLD 4108 X 7
DOOR GUWEER 308N X

¥

X 4 172 NRF

LA

ASTRAGAL FURNISHED WITH METAL DOORS

i I LH

E#
Ea
Ef
Ea

EA

EA
Ef

HEADING

2

SGL DR 2
2GL DR. ?
g6l DR. 11

Parer oy

¥

& 0“ X 7707 1 374 HM-Tt X HM-F

HINGE ERI1191 4 1/2 X 4 12

LODK LM331 X KN X ICT
CLOSER 74801 X 5N

2

KICKPLATE 1908 X 8% X 34" ¥ 050
f# PUSH SIDE
KICKFLATE 1908 X 8" X 33" X 050
@ FULL GIDE
THRESHOLD 4108 X 346° X H8 X LA
[00OF SWERF 7908N X 34" X M8
SET WEATHERSTRIPFING 8915V X 1/38°
HEADING #
1 GGL DR, 8

U0 X 200 1 /4 HN-D X OHM-F

{ Continued }

Fage
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4
&
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£

10% TG 103
108 70 100
EXTERIOR TO

X 2/84"

28

EXTERIOR FROM 103

EXTERIOR FROM

103 FROM 102

EATERIOR FROM 103
4 HM-I ¥ HM-F

102

ol
107

X ME
X M5

EXTERIOR FROM 100

JOB MO

Ak

A
¢ Lo

L 1o
o

A
gAY

xiD

FHE-A
FHR-A
RHR-f
FHE-A

Q10 HA10D
020 HAZ20C

FAZ00

UM300
DEO HA400

040 HAYLO

HAS1O
DEG HAS01

090 HAS1L
100 X¥100

JLH
LH
Eeld

010 HaliD
Q20 FA200
020 IM310
240 HAA00
030 HA410
040 HAS00
070 HAS01
HAZOZ

RHR



' 04/,21/95 JOB NG, 42548

. 3 EA  HINGE BRI191 4 1/2 X 4 1/2 MRF &30 210 HALOO
fo 1 EA LOCK LM331 X KN X IC? 430 020 FAZ00
\ 1 Efa CLOSBER 7401 Fa X SNI Al 030 IM300
1 EA KICKFLATE 1908 X 8" X 34" X 030 &30 Q040 HA4DD

@ FUSH SIDE
1 EA KICKFLATE 1908 X 8" X 35" X ,030 530 Q30 HA410

@ PULL SIDE
1 EA THRESHOLD 4108 X 34" X MS X LA AL 060 HASO0
1 EA DOOR SWEEFR 7308M ¥ 26" X ME L 070 HASOL
1 GET WEATHERSTRIFFING 8918V X 1/36" X 2/84" X M5 AL 080 HAS02

HEADING ¥ 3

ITEM 9 1 86L DR. 10 105 10 101 RH
270 X 770" 1 3/4 HM-It X HM-F

3 EA HINGE 1191 4 /2 X 4 1/2 530 G100 HALZ0
1 EA FRIVACY LMI0L X KN 430 020 FA210
1 EA KICKPLATE 1905 X 8" X 34* X ,0%0 430 030 HA400
# FUBH SIDE
I EA KICKPLATE 1908 X 8% X 28" X ,039 430 240 HA410
@ FPULL BIDE
1 EA STOR 2320 430 030 HA4A20
3 EA BILENCERES 30700 . . ) GRAY &0 HALOO
~ R e A 1 i :
A HEADING & 4
184 ITEM 10 1 RUD DR, 1 EXTERIOR TO 100
1AA ITEM 11 1 RUD DR, & EXTERIOR T0O 105

ROLL UP DOORS

2 EA FADLOCK €955-1 X 107 T 010 FAZZ0
}/’ O COMTRACTOR! FLEASE VERIFY LOCK SUBMITTEDR I8 Q20 XX105
! O AFPROPRIATE FOR USE ON ROLL UF DOORS 230 XX104
N ‘,_‘«'_ Lo . V"\“w . e
HEADINGEG ¥ !
ITEM 12 1 IR. KEY CONTRL
1 Efa KEY CARBINET NO.1200 X 30 CAFACITY GRAY 010 LU100

¥ ENIF OF SCHEDULE X

TN
\uﬂat Fage 7



Surface Applied Door Closer
{

AT L R

Value ... Accessibility ... Aesthetics!

DORMA’s 7600 Series Closers are hydraufic surface-applied door
closers with backcheck and full range acjustiable spring force for
interior or exterior doors, including doors that must comply with
barrier-free codes.

Standard streamline or optional full metal cover gives this clcser
architecturally desirable aesthetics. Opticnal delayed action makss
the 7800 particularly useful in hospitals, senior citizens' hemes and
apartment complex entrances.

123718 2o oR FL/FHO

3

9 -

¥ C-—:&—]
3-1/8 .
79)

i W/ ‘
11-3/8
(283) |

: g

=

3
{78)
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Streamline cover has compact dimensions ¢f 113/&" x 2° x 3" projec-
tion, This corrosion-resisiant cover conceals clcser tody and adjust-
ment valves.,

The DORMA 7600 closers are non-handed and are cagatle of cpen-
ing to 180°. Top jamb application can cgen to 180° when reveal
depth is 4" or less. Paraliel arm bracket is pacragad stancdard with
the 7600 unit.

B The 7601 has field acdjustable spring power frcm sizes T o S to
~=ect the 5 (b3 intericr and 8.5 Ibs. exterior maximum crening force

ements fcr barrier-iree openings.

. 7801 closer is ideal for retrofit ¢f existing DORMA €8C0 anc
. DORMA 7600 instaliations that do not meet barner-free require-
- ments. With the same mounting hcles and templatng, changecver

from cne to ancther is simgle.

The 7605 closer is acjustatle from size S 10 & wih 50%5 additicnal

closing power above size 6 fer wide, tall, or heavy dcars requirn

reliatle centrcl.

Two noncritical adiusting valves {sweep ard 'atchy with thermostatic

properties work with a scecia! hygractic fiuid o crovide consisient

closing speeds uncer a wide vanety of temrpgeraiures.

Fully adjustatle hycraulic backcheck grevenis urcentreiled opening

of the door from aceroximatety €C° by providing a cushioning effect.

Optional adjustatle celayed action (in lieu of backcheck] allcws easy,

unimpeded passage threugh a decrway.

A large variety cf accesscries are availatie to grewde trouble-free
installation for even the most cifficult apglicaticrs.

Certification:

The DORMA 76C0 Series is isted by U.L. ard U.L.C. urder ther
continuing reinsgection pregrams, The 7€C0 Seres s certfied ¢
confcrm to the recurements of ANSHATES. L Grade 1.

Specification:

All closers shail be DCRMA 7ECQ0 Series rydraulic suriace-apgied
rack and pinion closers. The closers wil have aluminum zloy todies
with high comgression siegl springs anc rardened rack and ginion
for docrs opening ug t0 1€5” maximum. The closers will nave come-
sicn-resistant streaming covers. The clcsers
thermostatic valves 1o separately contrcl sywveed and
and provide constent c'czirg speeds even un
turss. The clozers will heve hyCratlic tackehes
treied cpening cf the dosr from agprox mattly
clesers shall have agusiat'e spring power rem
interior or extencr ¢ocr tarmer-frea requirsmerts. The 7€C3

te adjustable frcm size 5 1o 6 with £3% additicnal clesi
atove size €. EcCies and arm assembiiss o b :
and finished with g2 grims ccat @

caint. Paral a1
arm/paratel arm o

[& 2

Optional Specification:
Clcsers to have

agiustabie hydraulic celayed action {in ley of
Cackereck) frcm ac

~ o ~

croximatay 12071 £8%

Cicsers to nave Lt metal cover with cempact ¢mensiens of 113/2" x
2%+ and 3" preiecien.,

Finishes:

Standard Sprayed Finishes: Prmred for Panurg (FR), Aluminum
(AL), Cull Bronze (CB). Statuary Bronze (STAT), Dark Durancdic
Ercnza (DURC). Ged iGL), Elack (EL).

Optional Special Color Sprayed Finishes: See CCRMA finisn chart.
Optional Plated Finishes: Erght Brass iUS2), Saun Erass (US43,
Brght Brorze (USEL Satin Brenze (US:CL Cxdzed Satn Ercrze Cil
Rucced (JS1CB), Brgnt Nicke! (US13:, Sain Nickel (US15), Brght
Chrerre (USZE), Satn Chreme {US26C.

Warranty: 25 Yzars.

For technical rfcrmaticn, apEHCalen Calans and accassery Latral

LAVAUCHSG,

see 7600 Series Technical Information ard 7600/7800 Series Technical Drawings.

——

Note: Any doer ccser specihed, instaieq. anc agjusted tc meet
recuced cpenrg ‘Cree regurements may riot ha.e sutficient peower
to rehacly cicse and ‘aleh a coer.

DORMA Door Controls Inc.
Dorma Crive

Reamsiown, BaA ¢
Teleprone: {£2C;

BT Y T

Facoimile: (20T ITALET

DORMA Door Controls Ltd. %
1€EC Ceuntray P Crve, Uit 13

Mssssauga, Criang LST 184
Teegrcore: (BCC) GAT-4328

Faczm e OO

GRS

h

8Z0
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- DORMA 7609 Series ;

S
. . D
. ~Technical Drawings

%\ r'y g2 AR LA TR B .oy L Sl p o IR Sy PR & - e Dbl - T R, R YT T R AT TS T v mETRe
Regular o T et ‘
Installation ;

| 2-3/8 L
i 3-1/8 J
[ \
i NG ’
- 11-3/8
A (z89)
1 Minimum aoor rail for mounting closer 2-1/8".
o Mimimum door ecil 1o bollom of cover 2-1/4",
; e J{L Winimum coor rail 1o bottem of optionot FCOV ¥, J S N
4~1/2 X 4=172 BUTT MINGES
-SIZE SELECTICON CHART
; INTERICR/ D00R ot ot ane APPROX. APPRCX. s
CLOSER| exvemion | 24 | 267 [ 20" | 36 ] o0 | v [ 50 TEMPLATE DIM “A” o -8 HAXIAUY BACKCHESK b
5 man, | mar. | max. | mar | max. | max. | max, REFERENCE eaime ACTICH
= - CPENING AANGE RANGE
e R aa ELS =
2o ie el ol WAL A 10 1% o T 2y £7°. 125 125782
N e 1£3) :
eSS “-‘ 2 . ,: 4 A ../. 225"
WA Q SA A /s 7/ 7 A C/ER Y u:"-; s 4 ANy
s - Recommended aggicalion .
. N/A -MNctagplicat-2 - apphcaton rot recemmentad
it - Coening ‘erce 5 b5, or lass on nterier
Py & doors /B.5 £s orless on exlano: doors
= : {or door vagih reted.
.ote:  Although DCFMA 7660 Serigs clcsers have adjustatle
sering power 'o compensate for site condilicns, d can
nct be gquararieed that adequate cicsing ‘eree will be
ctlamned whie cemplymng wih Lareer free cpening
force restnecions,
- = 3 TR =4 .
-Regular Installation x e - — e

Friction Hold Open/ ;
Fusible Link Hold Open - A

{specifly hard or tusible link)

7601 FHO - :
7605 FHO / |
7601 FL o
7605 FL ‘ ey SR
BT 2R
DR I e R L R
. Yoamum 2ncr a1 13 UL of cover JeV/4”
PENSERY TN Wm m fnay vmi tg WGlGm oF cptenet LT T —— e
T A A R
SIZE SELECTICM CHART
DOCR #:0TH - APPROX.
INTERICR/ - AFPROX. APPRCX. Pol T Ayl
CLOSER 0" 76 130" ] 146" ] 44" | 14 ] 50 TEMPLATE eae | oo -ae i CELAYED | MitiMum | MAXMUM
EXTERICR ~n | mar, | man. | maz | maz | max | mar REFERENCE O =a CiM -8 %:E':‘::(‘: BA%’;%}:;EECK ;C?»gg HOLD_ CPEY | HCLD TPEN
RN IRl A NN IS M-S e 0 L. B o
TG BN TS S -5 IL Y B, oREL IR SRELS ) RN = -
: Sl ERca b A A
/,---\‘ 7565 '«;E'r-C’i : 1 A ‘A A 7 s ‘/ !
! 3 extereR [ na ajria ) ¢ | 2} 4 | TLERTE e PR i EAREE 3 -
s - Recommersed agphaation
“NJA - Notappicat'e / apphcation nnt raccmmended
& - Cpering ‘c:ze 5 b5, of lnss eninterar
doors 3 £ s ar less on axtener <ULSrs
for deor widih ncted.
Note: Althcugh DCRMA 7600 Scnes ciesars have agjustatie

~“OHRG Dower 13 compensale or side congtions, f can
rot 2¢ quaraniced that adequala closing foece will e
TR1A0ed AT COMmplyi g ath bamet ftee croming
‘sree resingons.
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1 Parallel Arm Installation

ST S e TR RN e S TR

:!/m\ .
(o
@

senng pewer 10 compensate for sde cerd.tions. it can
net be guararteed that adeguate closing ferce will be
cBlaired anle complying with tarrer o cpemng
force resinelcns.,

3 - 3~.1/2 wrumUM STCO N'DYH‘(:‘,J/IB
‘ (680R bracket furnished standard) (&9 1 ‘ {
y t s I 7
! -1/8
7601 PA | . [z
7605 PA , b
g/ﬁ stop I !3 o! 20089 }
U9 T = i
(1s3) 2
l 51
| O 1 | AN
- 11-3/8 | 6-7/8 ;
[l ! (239) i (175} ) 3
{g: (76}
L - —“I"*- Mimmum coor tol for mourting cioser 4~5/8", = N
ee1j2 X 4-1/2 BT s Mirimum dotr rai to Sottem of cptiongl FLOY S$-3/7.
SIZE SELECTION CHART
CCR VIDTH
croser | MTERCR | OCCUIOT TENPLATE APPROX. apprcx, | APPROE 1 yiyu
EXTERIOA | 20" ) 287 | 107 | 357 | 4071 &% REFEAENCE DitA A" CiM 8" MAXIMUM | BACKCHECK ACTION DOOR
R R o Srentabe QPENING RANGE ARNGE WIDTH
prepcs | £ P& 1 & A A A v
7601 - ~ . A - qe aTae
EXTERCA | WA & & NA ) LA ORA 16 106 6-:3 '3;‘—\1 119° PPORTTY 1175 250
seps LomeeCa [ na i na (el s | v (7s) @si)
e =1
wTEnea | o%A A PPN 412 van net ezr PO .
ECERCA | Na | 7 '/ 7 ’ ¢ CUER 17 (?% s} 3.t 185°- 85" 24
v - Recommaendad apglicaticn
NJA - Nctapplicable / application not recemmerdad
& -Cpening force 5 ips. or less on intenof
cors /8.5 1bs. orless on exizrnr ©CCis
for cocr widih noted.
Note: Althcugh DORMA 76C0 Serics cicsers have adjustatle
spnng power to compensate for site conditiens, il can
net be guaranieed that adequate closing icrce will be
cotamned while complying with Sarrier iee coening
lcree resinctons.
A 3 L. u:wa.?‘.;a:qu.wtn«-m
14 Parallel Arm Installation x e ST T e
A8 Friction Hold Open/ L o
Fusible Link Hold Open . !
{Specify hand for fusible fink) ; [ ! !
: } G ; —
7601 PAFHO P » o ermmmmmro—meee o
e =
7605 PAFHO \ [ ; oy _
' :i\ ',' H
7601 PAFL i o |
7605 PAFL ¥ = |
ll e [ VT Y i e, ®
: o FEES . e
_L_ .:__ Wrmym 200r 94 ta mourtrg Cnger d-1, 47 N [
. [ R N Y N PO P LT Y S e I e
PRV Y TEUS 2 19 LERE R 44 yn ,ft ,._: ' .t.,:,.\ PP IR
. LIS AT
SIZE SELECTICN CHART
W APPROX. | y
cLOSER | NIERICH fererre CeoR e — APPRCX. | APPROX. OELAYOEXD [ wnmuw | v HIMUR
EXTERCR :“-'3‘ 78 | ¥ T4 l-a( ;;6. REFEREMCE | CIM"A" | DIM~B" | MAX'MUM | BACXCHECK ACTICN | HOLD QPEN | #CLD OPEN oCccA
AU B AL L LS UL - CPENING RANGE RANGE = #iBTH
] L P N ARl = :
c RN ES soa ] st wa 150 -, 115 5T 45 0Ty 45 i 5 I
s LoviEca fuatmafra [ 2 2] 2 Ao ! :
OGN NG T EU20 NEaN AN L. vy | 2 2 CRRE S I RE: A3 j T R w
v - Recemmentod applicaten o ! H
N/A - Not apglicable / appticaton net recommended
A - Opening 'orce 51ts. or less on nlencr
coers 7 8 5 'bs. of less on extencr doCts
fof doct adth noted.
Noto: Airough DORMA 7600 Senes cicsers have adjustable




SPECIFICATIONS

Power Spring™ lever trims with individual
spring in each trim to eliminate lever sag.
Easily reversible in field. Stronger 10-32

screws with thread sealant for greater
strength and resistance to loosening.

ATTACHMENT: Knob and rose trim
require no surface applied screws. Inner
and outer trims are designed to “hottom

out” on 1%" doors to prevent door
collapse.

T-TURN: Normally furnished with a
14" T-turn. A 2" long lever for
handicap areas is also available.

DOOR THICKNESS: 1.0 to 2" thick doors, standard.

. Consult factory for doors oner 2 thick,

M Series ’

AN Design BACKSET: 2 3",

625 Finish HANDING: Speciiy hand of door when ordering, See

page 19.

STRIKES: Standard strike 47" x 174" reversible with

CONSTRUCTION FEATURES straigh: lip, 1"{' lip-to-center, to meet A,\'_Sl .—\115_.1
standard dowr frame preparztion. Censult taciory for

CASE: .090" thick, 34" high x 454" deep x " wide, made of cold other strike sizes and conficurations.

rolled steel, plated with zine chromate conversion ta resist rust.

Mechanism parts sintered sieel, extruded brass, or cold rolled

steel, zinc plated.

FRONT: 090" thick heavy steel front plate, adjustabic for beved

of door.

FACEPLATES: Scalps) 14" x 8" wrought brass, bronze or stain-

less steel. M Series '
SG Desiun s

603 Finish

HUBS: Sintered steel, impregnated and heat treated e sirength
and durability.

LATCH: 7" x 1" x 4" projection, anti-friction,

DEAD BOLT: "~ %" x 1" projection, with two e

- e M

hardened steel rotlers. AT
R

CYLINDERS: 6 or 7 pin chambers in standard \/

cylinder pinned in 5 unless othenwise specified. Alvo . \

available with 6 or 7 pin interchanpeable core

cylinders, Keved functions have threaded eylinder

housinags and ntug machined of solid brass, Sprinas are -
s~~~ phospiwr bronze. Two nicke! silver Lovs furnished standard,

TN et

“ARIM: KNOBS: Heavy duty trim standard, compatible swith most
~= X and S Series. LEVERS: Cast, Torged or wrought lesers in several
. lifferent stvles. Trim also available as sectinnal or escutcheon

design, :

CERTIFICATION: UL Listed 3 Hour A Labell ANSE AV VY
Sertes 1000, Grade 1 aperational. and when specitivd, Grade
seourniy,

ARHOLNYWMIH

NT FALCON LOCKH
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‘To order NT Falcon Lock M Series
Locksets, please consult page 19 for order-
ing information and assistance.

indicates interchangeable core
available.

Description

ANSI No.
& Grade

Passage/Closet Latchset
Latch bolt by knobs at all
times.

FO1-1
F01-2

Prlvacy l.ock }
Latch bolt’ by knobs, dead
bolt by turn inside or
'emergency key outsnde

- FO2-1
_F02-2

Privacy, Bedroom or
Bath Lock

Latch boft by knobs.
Dead bolt by turn from
inside and emcrgency
key outside. Rotating
inside knob retracts both
bolts.

F19-1
F19-2

M371;

81

. Stoor Door fock -

Latch “bolt by knobs
Dead bolt by key from
either side.

F14-1
F14.2

1381

Entry/Restroom Lock
Deadlocking Latch holt
by knobs c\up! whien
autside knety is locked by
rev inside, then by key
autside.

FG9-1
F09.2

Asylum Lock
Deadlocking latch bolt
by key from ‘either side.
Both knobs rigid.

Hotel/Motel Lock
Deadlocking tatch boh
by inside hnob or key
outside. Outside knob
rivid, Dead bolt by wrn
inside or emergency Ay
awside. Projecting dead
holt displavs accupancy
mdicator and shuts aut
Al Revs oxcept emer-
sency. Rotating inside
Lol cotracts both bolts,

b ot
IR
b =

-

Entry/Office Lock - )
Deadlocking’ Iatch bou
by knobs except when
outside knob is locked by

. *] buttons in face, then by

key outside

FO4-1
FO4-2

Eatry/Oifice Lack
Latch bolt by
oxcept owiten

aah s made maperatine
I bagitons i face.
il v

T risiiie

knobs
autsicde

Dead
Loy oulaade and
Raotatio

SIELI RTINS

PR
e = bt — i

Description

ANS! No,
& Grade

Entry/Office Lock

Latch bolt by knobs.
Dead bolt by key outside
or turn inside.

F21-1
F21-2

Classroom Lock
Deadlocking latch bolt
by knobs. Outside knob
locked by key oulside.
Inside knob always free.

FO3-1
FO5-2

Dormitory Lock

Latch boit by knobs
except when outside
knob is locked by pro-
jecting dead bolt. Key
outside retracts dead bolt
and unlocks outside
knoh. Rotating inside
knob retracts both bolis.

healie s
1

' M581

Storcroom/Exit Lock
Deadlocking lalch bolt by
inside kﬁcb or key cut-

side. Qutsida knob rigid.

F07-1
FO7-2 -

M621

8

Front Door Lock

Latch bolt is operated ‘),
knob from either side
except when outside
tnob is made inoperatnve
by a dop or med hanical
megns cihar than hev.

Deardd boltis operated by
turn inside, Koy outside
operates both bolts,

FO3-1
F08-2

MG31

Durmitory Lack

Latch bolt by knob inside
and key outside. Inside
knob free. Outside knob
rigid. Dead bolt by key
outside. Rotating inside
knob retracts both bolts.
Deadlocking latch.

hSUTR

8

Safety Deadlock

Dead bolt retracted by
key outside or turn
insidde, Dead bolt project-
ed by kev outside.

M921

f:

Deadlock”

Dcad bolt by kcy oumdc i

MY 3T

8

Deadlock
Dead boit by key from
cither vide.

M341

8

Deadlock &7
Dead bolt by kcy outsnde
or tum mSadc

F17-
F17-2

MUOT

Deadlock

Deadd it by turn insicde,




NO. 955DL PADLOCK

No. 955DL DEADLOCKING TYPE PADLOCK

A pin tumbler padlock manufactured from solid bar
stock brass, with chrome-plated, case-hardened steel
shackle. The entire cylinder assembly is removable for
easier rekeying or quick cylinder change.

NOTE: Key is removable in locked position only with
DL type padlocks. ,

Padiocks with longer shackles (2” or 6”) available
when specified. To order, specify as follows:

Example: 12 ea. No. 955DL with 6" shackie

Standard
Cylinder
' Typvie g

2"

|

2" |




HAGE

BASIC HINGE SELECTION

{ ee additional features that are commonly used are the
Non-removable Pin (NRP), the Safety Stud (SH) and our
Reverse Security Stud (RSS).

T The non-removable pin (NRP})

v 1 has a small set screw in the
body of the barrel. This set
screw is tightened down against
the pin. The pin has a groove
in the position where the set
screw makes contact, allowing
the set screw to seat. The set
screw is positioned so it cannot
be reached unless the door is
opened. If pin removal is necessary, the set screw is merely
removed and the pin tapped from the bottom in the usual

o

R SO SRt EAL

manner.

77| The safety stud (SH) is another
feature which places a stud an
one leaf and a locking hole cn
the other leaf; when the dcor is
.1 closed, the stud is anchored
31 into the opposite leaf. Even if
‘| the hinge pin is removed, the
door is secure because the
leaves are locked together.

presiing
- o . T
. !

The reverse security stud
(RSS) is a feature that has a
stud projecting from the tack
of both leaves into the rein-
forcing plate of both the frame
and the door. It is intended to
keep the hinge locked in
place from abuse of battering
or trying to shear the hinge
and screws. This feature is
primarily used in prisons and psychiatric areas.

One important point must be made here. These features
are intended as deterrents only. If someone wants to gain
enlry through a door badly encugh, eventually they will get
through.

Another special function available is the RAISED BARREL
hinge, this is used when the door is set deep back into the
frame. There are three different types ot applications: Jamb

/M\Surface Mount, Raised Barrel for Square Edged Deor and

laised Barrel lor Beveled Edged Deor. The hinge knuckle
bs offset to allow it to clear the obstruction of the frame.

On the Jamb Surface Mount (JSM) applicaticn, the door is

mortised to accommodate both hinge leaves or what is
sametimes referred to as dou-
ble mortised. The Jamb Surface
Mount may be applied to either
a square or beveled edge door.

The Raised Barrel for Square
Edged door (RBS) and the
Raised Barrel for Beveled
Edged (RBB) door applications
are mortised into the frame and
door as a standard full mortised
hinge.

Raised Barrel Beveled

=

Depending on the depth of the
frame, all three of these applica-
tions may restrict the degree of
opening.

poim ,E T

Raised Barrel Square

Anacther special feature hinge is the Swing Clear type. This
is used moestly in hospitals and instituticnal buildings when
the passage area must be the full widih of the opening.
One such case would be an eight fcet wide corridor that
requires the full cpening for the passage of two beds or
carts. With the use of swing clear hinges this passage can
be accomglished.

The hinges are designed to swing the deor completely clear
of the opering when the door is opened 95 cegrees. The
standard way t¢ accomplish this degree of cpening is to
build a peckeat in the wall to accept the ccor. This aliows the
door to te concealed in the wall and rot costruct the flow of
traffic.

One additional goint to remember: only ¢n the Full Mcrtise
hinges are there two dimensicns, such as a 42" x 4%/2",
The first cimension indicates the height and the second
dimension indicates the width when the hinge is in the cpen
pcsition. On all cther classificaticns there i5 only one
dimension. that is the height.

“EVERYTHING HINGES ON HAGER” 3



FULL MORTISE HINGES

Concealed Bearing Hinge » Heavy Weight « Template « Wide Throw
For use on Heavy Weight Door or Doors Requiring High Frequency Service

412 x5
412%x 8 5x6
4lfox 7 5x7
Size Cpen {Inches) 41/2x 8 5x8
Gauge of metal 180 180
Number of holes 8 8
Machine screw size 12 x 12-24 Y2 x 12-24
Wood screw size 1174 x 12 1Wax 12
Box quantity 1Yz pr(3 ea) 142 pr (S ea)
Pair in a case 12 6
Average weight per case (ibs)
Sleel — Stainless 55 2
Brass 60 J 23

-~

&

WTAB750
Steel with Steel Pin ANSI A8111

WTABS8S50

Brass ANSI A2111
Stainless Sieel with
Stainless Steel Pin ANSI A5111

Three knuckle with concealed hinge bearings nen-
rising removable pin, corcealed pin head and piug.
Specify Screw Requirements.

Plain Bearing « Standard Weight » Template
For use on Medium Weight Doors Requiring Low Frequency Service

Not for use with Door Closer

1279

@ Steel with Steel Pin ANSI A8133
=~ 1191
Brass ANSI A2133
A % ;,3:;- Stainless Steel with
% é Stainless Steel Pin ANSI A5133
5 ceial b
S For Hc-..;;t-al tyre Five knuckle ncn-rising remgvable pin with butien
¥ prebx "HTT 0 cotaien 1 ard glug.
rumger Specity Screw Requirements.
5x4 6 x 32
42x 3 5x 42 6x5
Size Open (Inches) 2x2 2V2x 22 13x3 At x 32 ) 4x4 42 x 42 5x9% 6x6
Gauge of metal .083 089 037 13 129 134 145 180
Numter of holes 4 6 G G 8 3 10
Machine screw size Hox8-32 Y2x8-32 Yok 1024 | tox10-24 | Vax12-24 tinx12-24 Tox12-24 tizx 120
Wood screw size 3i:x8 3iax8 1x8 x3 ! 1 axi2 19ex14
Box quantty SeriiCaajsSpr(10eca)}t pr2 ea) ttopr{3eay thepri3ea)
77 Pamncase 1C0 160 50 12 12
i Average weighi par case (1bs)
“  Steel — Stlainless 32 31 37 88 i3 55 3r 81
Brass 3 39 |40 72 17 50 40 §6

Furnished with screw hole location to conform to stancards approved by {ANSI) A156.7—1988.

HEVVERVTHING HINGES ON HAGER”

!::\
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_ FULL MORTISE HINGES

BB1278

Steel with Steel Pin ANSI A8112

BB1191

Brass ANSI A2112
Stainless Steel with
Stainless Steel Pin ANSI A5112

Ball Bearing » Standard Weight » Template
For use on Medium Weight Doors or Doors Requiring Average Frequency Service

Five knuckie two ball bearings non-rising removatle pin

with button tip and piug.
Specify Screw Requirements.

For Hospital type
prefix "HT" to
catalog nurnter

Ty

G
< L.

5x4 6 x 42
42x4 5x 42 6x5

Size Open {Inches) 312x 31/2 4x4 41/2x 412 5x5 6x6
Gauge of metal 119 129 134 145 €0
Number of holes 6 8 8 8 10
Machine screw size /2 x 10-24 Yo x 12-24 Y2 x 12-24 Y2 x 12-24 Y2 x 1/4-20
Waoad screw size 1x9 1/ax12 11/ x 12 114 % 12 142 x 14
Box quantity 1 pr{2ea) 112 pr (3 ea) 12 pr (2 ea) 112 pr (3 ea) 132 pr {3 ea)
Pair in case 50 24 24 12 12
Average weight per case (ibs)

Steel-Stainless 66 43 23 37 57

Brass 72 47 €0 40 . €2

()

BB1168

Steel with Steel Pin ANSI A8111

BB1199

Brass ANSI A2111
Stainless Steel with
Stainless Steel Pin ANSI AS5111

Ball Bearing * Heavy Weight » Template
For use on Heavy Weight Doors or Doors Requiring High Frequency Service

Five knuckie fcur ball bearings non-nsing removable pin

vath bution U and piug.
Soeciy Screw Recurements.

For Hoseitat type
prefix *MT" to cata-

g numzer -

Sx4 6 x4'2
4 x4 Sx 42 6x85 8x6
Size Open (Inches) 412 x 4'/2 5x5 6x6 8x8
Gauge of retai 180 190 190 Sta:ress Steet] 190 Sianiess Steel
.203 Steat & 2rass | .203 Steel & Srass

Number ¢f hcles 8 8 10 16
Machine screw size f2x 12-24 Y2x 12-24 Yz x aee20 e x Y420
Wcod screw size 11x 12 1Yax 12 1 x4 17 % 14
Box guartity 1Y2 pr (3 ea) 112 pr (3 ea) 1V2pri3 ea) 12 pr(323)
Pairin acase 12 12 12 6
Average waight ger case (1bs.)

Steel—Staniess 35 44

Brass 38 43 70 67

Stainiess 65 S

Furnished with screw hole location to conform to standards approved by (ANSI) A156.7—1388.
Hinge testing conform to ANS! - A156.1—1988.
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TRIM & AUXILIARY HARDWARE

STRETCHER PLATE

N\

)

MOP PLATE

AN

KICK PLATE

~
o

N

ARMOR PLATE

1908/1935/194S/196R/198S/204S/
2148/220S/223S5/224S/225S

DOOR PROTECTION PLATES
STANDARD SIZE: Mop plate 4”, 6" High; Kick Plate 8", 10", 12" High;
Armor Plate 14" {o 48" High

PACKED: One per Bag with #6 x 5/8" Truss-Head Screws.

OPTION: AT EXTRA CHARGE, COUNTER SUNK HOLES, SPECIFY

) "C3K*".

TO ORDER: Give number, size, height first and finish. Plates are sized
on even inches. Odd size available, priced next size larger.

KICKPLATES 2" LESS THAN DOOR WIDTH

MOP PLATES 1" LESS THAN DOOR WIDTH

NUMBER MATERIAL THICKNESS B&S GA. USGA. BEVEL FINISH

1908 Metal” 050" 16 18 None b

1938 Metal® 050" 16 18 B83E

184S Metal .050° 16 18 B4E b

196R tetal® 08¢ 18 18 Nona .

198S Metal(1) 028" —_ 20 Neone 32D

2048 Clear Plastic g — - B4€ Clear "PC"

2148 Plastic Laminate(2) '5° —_ — B4E  Black'PK”
Brown “"CO”
Grey "PG”

2208 tdetal* .ggz- 14 16 Ncne *

2238 Metal” .cez: 14 16 83E

2243 Metal® ce2" 14 18 MNCME

2258 Kydex(2) ¥ o8t — — MONE —_

* Aluminum, Brass, Bronze, Stainiess Steel.
** Alf Stancard Finishes, sce Paga :P.
Plates meet ANSI A156.6 for J101 Metal or J105 Plastic Armor Piate; J102 Lietal or
J1C6 Plastic Kickplate; J103 Metal cr J107 Plastic Mcp Plate.
1) Stainiess Steel Only.

2) Celer Selection, cther than standard, Subject to Mimimum Crder Quantity: Price on
Applicatien.

"EVERYTHING HINGES ON HAGER' 22P
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RIM & AUXILIARY HARDWARE

WALL STOPS WITH CONCEALED MOUNTING

230W

CONVEX WALL STOP

27/16" Diameter; 13/16" Projection
MATERIAL: Cast Brass, Bronze w/Rubber Bumper
FINISHES: 3,4, 10, 108, 26 & 26D in stock. Other

qushes on Special Order Price on
Application.

PACKED: 10 Per Box w/#10 x 11/4" Mounting Screws,

Shield and Toggler®
OPTION: MS & Tampin Shield
Meets ANSI A156.16 for L12101

CONVEX WALL STOP

27/16" Diameter; 13/16" Projection

MATERIAL: Cast Brass, Bronze w/Rubber Bumper

FINISHES: 3.4, 10, 108, 26 & 26D in stock. Other
Finishes on Special Order. Price on
Application.

PACKED: 10 Per Box w/#10 x 1'/s" Mounting Screws,

and 10/24 x 21/2" M.S. and Toggle Nut
Meets ANSI A156.16 for L12101

232W

CONVEX WALL STOP
21/2" Diameter; 13/16" Projection
MATERIAL: Wrought Brass, Bronze or Stainless steel

w/Rubber Bumper
FINISHES: 3,4, 10, 10B, 286, 26D, 32 & 320 only.

PACKED: 10 Per Box w/i#10 x 1'/+* Mounting Screws.,

Shield and Toggler®
OPTION: MS & Tampin Shield

Also Available in 50 Count Builder's Pack
SPECIFY: BL232W
Meets ANSI A156.16 for L 22101 and L52101

233W

CONVEX WALL STOP

212" Diameter; 13/16" Projection

MATERIAL: Wrought Brass, Bronze or Stainless Steel
w/Rubber Bumper

FINISHES: 3, 4. 10 108, 26, 26D, 32 & 32D only.

PACKED: 10 Per Box w/#10 x 11/4" Mounting Screws,
and 10/24 x 21/2" M.S. and Toggte MNut

Meets ANSI A156.16 for L22101 and L52101

CONVEX WALL STOP
1" Diameter; /2" Projection

* MATERIAL: Wrought Brass

FINISHES: 3,108, 26 & 26D only.
PACKED: 20 Per Box w/#6 x 5/8" Mounting Screws,
ard Shields

NOTE: For fastener details, refer to Page 20P

23P "EVERYTHING HINGES ON HAGER"
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TRIM & AUXILIARY HABDWARE

‘«
! 282R
ay

282D

(1) Fits ANSI A115 Door & Frame Prep.

2830

FLUSH BOLTS

281D

SLIDE FLUSH BOLT

FACE: 3/4" x 6"

BOLT HEAD: 1/2"

STRIKE: 7/8" x 13/a"

MATERIAL: Brass

FIMISHES: 3, 4, 10, 10B 26 & 260 only. -
PACKED: 10 per box w/i#6 FHWS

Meets ANSI A156.16 for L24201

282D*

LEVER EXTENSION FLUSH BOLT ;
FACE: 1" X 634" 'k
BOLT HEAD: Flatted /2" RD oL
THROW: 3/4"
ROD BACKSET: 3/s"
GUIDE: 1"x 2"
STRIKE: 15/16" X 214"
MATERIAL: Extruded Brass
FIMISHES: 3,4, 10, 10B. 26 & 26D only
PACKED: 2 per box w/i#8 combination screws
STANDARD ROD LENGTH: 282D. 12" Center of Face
to Correr of Door.
For other centers, Specify 282R Rcd.
DIMENSIONS: 187, 25" & 30" Availatie.
Bolt Head Not Included.

283D*

LEVER EXTENSION FLUSH BOLT

{For Use on Wood Composite Door)

FACE: 1" x 6%/4"

BOLT HEAD: Flatted /2" RD

THROW: /4"

ROD BACK SET: 34"

STRIKE: 15/1" x 214"

MATERIAL: Extruded Brass

FINISHES: 3, 4, 10, 10B, 26 & 26D only
PACKED: 2 per box w/#8 combinaticn screws

‘Meets ANSIA156.16 for L24251

"EVERYTHING HINGES O

AGER" 36P



TRIM & AUXILIARY HARDWARE

MISCELLANEOUS PRODUCTS

308D

1755

160° Door Viewer
Solid Brass

Finish: 3-26D
Packed: 5 Per Box;

Meets ANSI A156.16 - L13221

DOOR SILENCER

3/" x 3/4" Base; 3/4" Length
MATERIAL: Rubber

FOR WOOD FRAMES
PACKED: 100 per bag

Adjustable For Doors 13/8" To 21/8" TK.
Requires 1/2" Hole in Door

300D
CHAIN DOOR CHECK
WELDED STEEL TWIST TYPE CHAIN

W/HEAVY COMPRESSION SPRING AT END
OF CHAIN.

CLOTH BACKED LEATHERETT COVER.
BASE PLATE, CAST BRASS 11/2" X 11/2",
OVERALL LENGTH: 25'/2" (Available 30 /2")
AVAILABLE OPTION: Through door mtg. at
extra charge w/Grommet Nut sets

FINISH: 260 Only.

PACKED: 5 per box w/#10 x 1" CHWS.
Meets ANSI A156.16 For L02231

303W

HAND RAIL BRACKET

31/8" Diameter Base;

23/4" From Base to Center of Rail

MATERIAL: Cast Brass

FINISHES: Al Standard, See Page iP.

PACKED: 5 each per box with #10 x 11/2" OHWS.

307D

DOOR SILENCER

1/2" Diameter; 11/16" Length
MATERIAL: Rubber

FOR METAL FRAMES
PACKED: 100 per bag

1756

200° Door Viewer

Solid Brass

Adjustable For Dcors

13/8" To 23" TK.

Requires 3:8" Hole in Coer
Finish: 3 -26D

Packed: 3 Per Box:

Meets ANSI A156.16 - L13221

"EVERYTHING HINGES ON HAGER" 40P
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L

SADDLE TYPE THRESHOLD

| &,
410S/411S oy
SADDLE THRESHOLD

Meets ANS! 156.21, J32100 - Aluminum
Meets ANSI 156.21, J12100 - Bronze

« Constructed of strong, high quality extruded
Grade 6063-T5 aluminum for dependabie long
lasting performance.

= Available in Bronze Extrusion.

« Available in a variety of configurations and
lengths that meet the requirements of stan-
dard applications and building ccdes.

« All threshclds are furnished with appropriate
size full threaded wood screws compatible
with specified elevations.

« Threshcld with fasteners are wrapped for indi-
vidual protection.

« Available in AL, CU, BR Finishes.

101.6mm

101.6mm

4118

6O

"EVERYTHING HINGES ON HAGER®
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SEALING SYSTEMS

DOOR SWEEPS /BOTTOM

750SN

DOOR SWEEP /BOTTOM

* Provides door bottom protection against
weather, light, sound, insects and dust for new
and existing doors. '

* Constructed of extruded aluminum housing
with @ durable solid neoprene rubber seal for
lasting performance.

* Door sweep creates a dcor positive contact
seal with threshold or floor.

 Slotted holes for easy adjustment.

» See Price List for available finishes.

+ Supplied with #6 sheet metal screws.

» Available in CA, DU, GL, BR Finishes.

1-1/4" »
!‘ 31.75mm I
1/4" 6.35mm ”—'—N—;;————J
:.QF

A ] |
| g

7508

751SN/SS/SV/SW

DOOR SWEEP /BOTTOM

+ Provides door bottom protection against
weather, light, sound, insects and cust for new
and existing doors.

Constructed of extruded aluminum housing
with a durable insert {cr lasting cerfcrmance:
7518V - Vinyl. 751SW - Pie: 731SN -
Neoprene: 751SS - Silicone.

Door sweep creates a positive contact seal
with threshold or floor.

Slotted holes for easy adjustment.

Supplies with #6 sheet metal scrows.

Availatle n AL, OU, GL Firushes.

-

11/16"

4
11/167] 17.48mm 17.48mm

A 12~
' 15/16" 46.05mm %
15116° 46.05mm | /_//“
751SW 1 4 7518y X

4 ey
PLEW) A A 6.0Smm  NEORRSNE (M) —— —

SILICONE (S)

62Q "EVERYTHING HINGES ON HAGER"




- HAGER ®
( EALING SYSTEMS

DOOR GASKET!NG

891SN/SS/SV

JAMB-UP SEAL

Protects against weather, light and sound

infiltration on new and existing doors and

frames without impairing door latching at

normal closing force.

Constructed of sturdy extruded aluminum

housing with durable sealing member; 8918V

- Vinyl; 891SN - Neoprene; 891SS - Silicone.

« Provides continuous seal along head and
jambs.

« Siotted holes for easy adjustment.

« Supplied with #6 sheet metal screws.

« Available in AL, DU, GL Finishes.

L

1 e ¢

le—
25.4mm '

coor .
| g BELE
% IS ? 1 l

FRAME
rd- 34—
16 05mm i

e 891S
892SV oL

JAMB-UP SEAL

« Protects against weather, light and sound
infiltration on new and existing doors and
frames without impairing door latching at
normal closing force.

« Constructed of sturdy aluminum housing with
duratle vinyl sealing member.

« Provides continuous seal along head and

jambs.

Slctted heles ier easy adjustment.

* Sucplied with =6 srheet metal screws.

Availatte :n CA. DU. GL Fimishes.

P FRAME
L\~ /,/,//4//////

s | 1/4" 6.35mm

‘-‘/'/

/ 1

- ; . f |
— -— 304 -» 35" [
! 19.05m ! ‘
(\ . 8.53mm
R 8925
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" 'A book index (No. 511-B) is furnished with all

Wall cabinets are made from 18 gauge office fur-
niture stee! with electrically welded construction. -

Finish is light office gray baked-on enamel.
Doors have chrome plated cylinder focks and con-

Lund De Luxe Wall Cabinets with the Two Tag tinuous piano type hinges.

Key System. This index is to be filed in the office Cabinets can be furnished with dual iocks and
letter file cabinet for key security. combination locks as a special feature at extra cost.
Panel hooks and key tags are numbered consecu- Index pockets on the door can also be furnished
tively from No. 1 up. Hooks on panels are }” long. as a special feature at extra cost.

See Page 4 for Two Tag Key System.

Special: Your present cab-
inet may be expanded. See
Page 5 in Price List.

WALL

KEY CABINETS
Size 17%" W x 11" H

x 22" D
No. 1200 — 30 cap.

- £xpand up to 90 cap.
No. 1201 — 60 cap.

Expand up to 90 cap.

No. 1201-A — 90 cap.
- No expansion.

No. 1201-B — 120 cap.
No expansion.

WALL KEY CABINETS
Size 17%e” W x 24%" H x 2%2" D

No. 1202 —. 130 cap. Expand up to 300 cap.
No. 1203 — 160 cap. Expand up to 300 cap.
No. 1203-A — 200 cap. Expand up to 300 cap.
No. 1204 - 250 cap. Expand up to 300 cap.
Na. 1204-A — 300 cap. No expansion.

WALL KEY CABINETS
Size 19%,” W x 24%" Hx5" D

No. 1208  — 350 ¢ap. Expand up to 700 cap.
Na. 1285-A — 400 cap. Expand up to 700 cap.
No. 1205-AA — 450 cap. Expand up to 700 cap.
No. 1205-8 — 500 cap. Expand up to 700 cap.
No. 1205-C — 600 cap. Expand up to 700 cap.
Neo. 1205-0 — 700 cap. No expansion.

STYLE No. 1205-D
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April 22, 1995

Northeast Construction
229 Center Street

Jacksonville, NC 28541

RE:
Camp Lejeune, NC.

This is tc certify that the ho

and accessories supplied by B;

Tcﬁ}‘qn_ 08110,

above referenced project 1in
through eight, paragraphs the
BHMA/ANSI specifications as 1i

Sincerely,

B. HOFT

Scott Cunningham,
Vice President

SC: jh

This is to certify that on

Ground Water Remediation Bldg.

llow-metal doors, frames,

—A._ Hoft, Inc. for the-
, pages one

eip,- meet or exceed the

Te=m T
FlLl”
CONTH
o~ - RN ' g
QoM ¢
4N
3 /1_’;_’" B I
. w
Dalg : ¥ s S
ChM FHEMED T
R e AT e :
SERVICES 7 ;
he 22ndiC@ay vf - April, |

1995, personally appeared befo
AHC
says that he signed the
certification,

being by me first duly sworn,

that he was authorized so to sign,

re me, Scott Cunningham,
deposes and
foregoing letter of
and

that the statements therein contained are true.

My commission expires:

N, LY 1557
/ 7

NNOERRIr EGIBTRIRTION CO.
POST OFFICD BOX 548
JACKSONVILLE, NC 28541-052/

Approved
Approved as noted 4
Reu esubmi 0

Date

Approval does not relieve supplier or
subcontractor of his obligation to
fumish and/or install this material in
accordance with requirements of the
contracturalplans and specifications.

——



CURRIES

HOLLOW METAL DOORS AND FRAMES.--.

DISTRIBUTED BY:

B.A. HOFT, INC.

PO.BOX 90127 + RALEIGH, NC 276750127
7412 ACC BLVD. * RALEIGH, NG 27613

POST OFFICE BO:

JACKSONVILLE, NC 28541—0848 L
Approved e
Approved as noted O

Revis ubmit
By ’
Date _

Approval does not fclieve supplier or
subcontractor of his obligation to
furnish and/or install this material in
accordsnce with requirements of the
contraciurel plans and speciiications.

:

!

FRAME PROFILES
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1

RECORD OF SUBMITTALS

SUBMITTED

RETURNED

1st 41195

2ND

3RD

4TH

DOOR HANDING CHART
INSIDE
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GENERAL NOTES:

1. Material shown on these drawings will be fabricated only after formal approval by the architect and contractor, receipt of approved hardware sched-
ule and all necessary hardware templates. Dekv

erg runs b te B seeks s apeevaks,
2. Doorsand frames will be reinforced for surface mounted’l?ardware as required. Drilling and tapping for attaching ot surface mounted hardware by oth-
ers. Doors and frames will be prepared and reinforced for mortise hardware. Holes for this hardware will be drilled and tapped at the factory
except for trim mounting holes. Surface exit cylinder and thumb piece holes factory drilled only when ordered.

All doors and frames will receive an iron phosphate treatment and 1 coat of baked on prime paint.

Installation of glass and glazing by others.

All doors and frames will be marked with the architect’s number unless specified otherwise.

@ g W

or-finish painting),-3-per-sisike-jamb-for-single-

or
Allframes will be prepared for push-in type silencers, 3 per strike jamb for single frames or 2 per head for double frames (supplied by others) erfirstelied)-
Unless noted otherwise, all hollow metal frames shall be die-mitered, kneock-down-sonstiuction-or set-up and welded as specified.

8. Thehardware locations indicated on the door and frame elevation are this manufacturer’s standard locations for standard type hardware. Other hard-
ware such as deadlocks, panic exit devices, etc., will also be located at this manufacturer’s standard locations for that specific hardware unless
advised otherwise.

9. All hollow metal doors to be undercut 5/8", unless noted otherwise.
10. on PAIRS of DOORS indicate ACTIVE LEAF in the handling column.

11. Store doors and frames at the building site under cover. place units on at least 4" wood sills or on the floors in a manner that will prevent rust
and damage. Avoid use of non-vented plastic or canvas shelters, which create a humidity chamber. If the wrapper on the door becomes wet,
remove immediately, Provide 1/4" space between doors to promote air circulation.

12. Frames in masonry construction to be filled with grout, when anti-freeze additives are added to the mortar, the insides of the frames shall be
treated in the field by the general contractor with a bituminous asphalt material.

13, EQ-LU?O.— Aoore  and Frames skl L:ij‘\mn]ull (ALo).
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707 Series

Specifications

Doors shallbe 707 tepe ax manufactured by Cutnies Mg Ine . Mason Cire, lowa
Doots are 10 be manufactined of the finest quality 167 18 20 (specify gauge)
coldrolled streteher feveled sieel All doors shall be of full flush construction and
either 19" 15" thick Doors shall be remforced. siffencd. nsulated. and sound
deadened with a sohid slab of expanded polysterene foam permanentle bonded
to the inside of each face skin Both fock and hinge rail edge of the dooy shall be
welded. filled and ground smoath the full hewght of the doot {707N) o both lock
and hinge 1ol edge of the dooy imac have an exposed haghine seam (7078} Lock
rail shall be one piece fulb haght 14 gauge pressed channel s elongated
templating Hinge vail shall be one piece full height 14 ghuge pressed channel,
formedand tapped for hinges Tep and bottom of dom shallhave 16 gouge stevl
closure channels Doors shall have beveled (<" m 2") tock edge All doors <hall
be bonderized and finished as standard with one caat of baked on prime coat
paint. Minimum hardware reinforcement shall consist of Closers 12 gauge
channel (5" x 16"). Ovarhead Holders 12 gauge chamnef {5 x 24") . Rum Panies

14" gauge channel (5 15"). Butts and Locks as previousiv specified herem,
Checks and Preots 7 gouge x temiplate requiements

707N

Seam welded.
flled and ground
smooth

7078

Exposed hairhne
seam on center of
door edge

HINGE OR LOCK RAIL
~— FACE SKINS

~

TOP CHANNELS

STANDAHD

OPTINAL
IV EXTERIOR
[ miemon

OPTIONAL TOP aND (Wyf TORtCaes 10 g

18 GAGE GALY STEFE W
\8 - GAuGE mTEROR
1% Gaust Extemon

GALVANEAL AS HOTED

@ e)d'.

707 DOOR CORE PROPERTIES

THERMAL CONDUCTIVITY (K FACTO#H)
O 21 at mean temp ol 4O
(25 at mean femp of 70N

BTU- he.tsq fF " in,

U FACTOR 11w
DENSITY 1 0dbe cu tt

CAPILLARITY RATING o\

BOTTON (WA RS

STA%DARD

OR\ vl

13 G HRGE
Ral
STANDARP o

IRy
L UENTERIOK
ToeTgeog

FACE SAIN
BONDED - -
10 CURE

~
VYL CAR MOTOMED AT BOTH s
TOF T FLUSH WITH HIGE A% LOCK
CHANMELS

Non tone acvording to Fedeat Hazardons Sabstances Tata ing Act

tegqulatione
The 707 senes door bav an apparent (8 Facter of 20 and an R
factor ot 41T

/16 GA REINF

< LoC

14 GA CONTINUQUS
K RARL

JGA JONER

RN LTI

¢ RESEORCED
ErUHANH S

FOLYSTYRENE
on

COR

T GA LOCK
RAIL

‘et IN
~ BEVEL)

- LOCK REINF
AS REQUIRED

PRIME COAT

}

PAINT STD

cc-af
—

(U

CONTINGUS \ : 7% ) gt IN 2" BEVEL
oy -14 GA_CONTINUOUS ’
HINGE CHANNEL | ~-——- / S
14 GA -STANDARD : o, Lo Rar r\'\ e ,{'/{
i /1 18 GASS:‘L(XDSJEEL SN 18 IN 2" BEVEL SRR (W% SIZE AND TAP
' GLA I 3 ¢
: /S,ZE o m{j 418 . PER ANSH 115 1
¢ : ND TAP I
s _\5 PER TEMPLATE ] / PER ANSI 116 2 I\ : t > NOTE ASTRAGALS SUPPLIED BY HOLLOW METAL
EXPANDED 10 P v ey i ONLY IF NOTED IN ASTRAGAL COLUMN SPECIFY F OR 2
EXPANDED T0 PROVIDE i Y G
THREAD DEPTH EQUAL ' 6 GA REINF N
TO 10 GA PLATE OR H -~ 12 GA REINF STANDARD v
TO 6 I PLATE 1 PEEN - | 51%(53/ 1
: roe srare T PREP " 4 ¢
H 4 B .
! Conham e cf 40 10 STRKE INSIDE INSIDE
{STANDARD) 12 GA REINF j {STANDARD} % i — N ———
N - OUTSIDE OUTSIDE
INSIDE INSIDE
707 SERIES HINGE STANDARD GLASS GOVT. 161 CYLINDRICAL GOVT. 86 MORTISE . = " -
CHANNEL MOLDING LOCK REINFORCEMENT LOCK REINFORCEMENT L > .
REINFORCING OUTSIDE OUTSIDE
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* % j\c.ss )::3 others See et B For lovver detuk
STANDARD GLASS MOLDING :
FOR ALL DOOR SERIES.
NORMAL WIDTH NORAYAL \E'IDYH
i IS/‘S" ACTUAL ACTUAL ACTUAL
i GLASS POCKET
SIZED FOR Yy —— g 3" My —f— - " A V"
" GLASS STD. \/’u — ‘I.. —
I il
o=
i S 3 3
g g 2 = i
33 | 3| 2
g d Sl g
_I. Z < z
29
o FRAME BOTTOM n FRAME BOTTOM
I} {I_L \ \
| _S/s" door | 8/¢" door
E,,LE,E%,N *bottom undercut *bottom undercut
nV
ALL GLASS AND
GLAZING BY OTHERS * NOTE *y" $TD 1%/ DOORS - ¥s" STD ON 1 %/¢* DOORS
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HINGE AND STRIKE LOCATIONS
N I FOR 1%"FRAMES rmerer—
7" |
T 7TVa" -—T—
» ' v ‘f £
I 4
_—r_ 71 " — e
A ¢ & o 258"
Ty 1= ¢ 24% 1
| 3 33" ¢
32%" ——
31" 25%"
3qQu" . 24%" — ¢ ~1—¢
q ¢ —— ¢ 1t t —t —_—r T ¢
f. 60"
M " Ya"
30 3% 32% 33% san’ 26" 45"
l 40"
—‘I“ € -"" 12 i . T ¢ [
12" 12%" 12%" 12" 12%" 12%"
| % J | % I R I R J_J.j_ I 15 I )L J L & 1 R 1 Q. N S
. Qu &' 10-- "y 7' 2 . " ' Q"
&8 7o 2 710 8 KNOBLOCK  HOSPITAL DEADLOCK
STRIKE LATCH STRIKE
STRIKE
Standard Locations For 1%" Doors Standard Locations For 1%" Doors
r Y"HEAD CLEARANCE r Y%"HEAD CLEARANCE l v4"HEAD CLEARANCE | '%"HEAD CLEARANCE
¥ - ~T B ’l'A
1&-— ¢ Tt ™ ¢ T ¢
8 B —?——— 3
B I B l "¢ .
€ | B | 5 t ]‘ 3_ — ¢ ¢ ______r
. D* D* .
= | it I I I
|C _._l. .C 1C l C I
34" UNDERCUT L %" UNDERCUT L %" UNDERCUT L %" UNDERCUT
TWO HINGES THREE HINGES THREE HINGES FOUR HINGES
SIZE 6"8 7"0" 72 SIZE 6"8 7"0 e SIZE A 8 C 0 SIZE f A B c D’
A 9% 9% 9% A 9% 9% 9% 6'8" % 30% 11% 39% 6'8" ™ 20% 1% 39%
8 59% 637% 65% 8 29'%/w | 31%/16 | 32'%/1 6'10" 7' 3% 1% 39% 610" 1AL 20% 11% 39%
C 9% 9% 9% C 9% 9% 9% 70" 7% 32% 1% 39% 70" ™ 21 11% 39%
D* 39%:1s 391 39%/1¢ D* 39% s 39%6 3996 772" 7% 33% 11% 39% 72" 7% 22% 1% 39%
HINGE BACKSET %" HINGE BACKSET %" 710" 7% arv 11% 39% 710" 7% 24% 1% 39%
80" % 38% 11% 39% 80" % 25% 1% 39%
1" T V"
D*Dimension shown is for locks with 3 command ¢ and lock and strike (Ex. Gov't 161 cyl. lock) HINGE BACKSET ¥ HINGE BACKSET % '
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Model 800
Inverted “Y” Blades

Non-vision design recommended
for schools, class A" and
institutional buildings.

Material: 18 Ga, C.R. Steel

Available in Core, “C”, “A” and
“A-1" mounting styles.

Screen: Removable or attached.

B s MR RS
Model 800-A

Maodel 800C
Basic blade unit with single

Model 800

Basic blade unit only; for interior
doors; or as transom louver held in
place with wood or metal moulding
(furnished by others).

] 11 e

1%

L

A NN
el

LB
T

Model 800A
Basic blade unit with

flanged

Model 800

ORDER SIZE IS

DOOR CUT OUT

g
>

>
N
S (R

.

ORDER SIZE
ORDER SIZE MINUS '/,"

~

L

_“f

1%"

4

%ﬁdel 800A1
Vandal-proof design; basic blade

langed frame welded to face frame welded lo {ace (corridor) side unit with Hanged frame welded to
(corridor) side; for interior or and separate flanged frame on tace (corridor) side and separate
exterior doors; wood or metal opposite side; frame adjustabie to removable {langed frame on
moulding (by others) used on fit any door thickness from 1 3/8" opposite side; fits t 3/4" thick
opposite side. to 1 314", doors only,
Air Louvers, Inc
’ . LOCATION: SCALE:
(213) 948-3495 = Fax (213) 949-4661
. g ARCHITECT: DRWG, NO.
P.O. Box 988 = Pico Rivera, CA 90660-0988
Subsidiary of Louvers and Dampers, Inc. CONTRACTOR: 2 o£3
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WATER HEATER



A ©. SIMIITTA

Energy Javing Product

FEATURES

CODE COMPLIANCE: H.U.D,, B.O.C.A, ASHRAE 90.1b-
1992, and 1990 NAECA.

U.L. CERTIFIED to ANSI standards for Household Electric
Storage Tank Water Heaters UL 174.

THICK FOAM INSULATION — Minimizes radiant heat loss.
“R” value exceeds 16 on EES models (R-21 on EEH).

GLASS-LINED TANK — Glass, specifically deveioped by A. O.
Smith ceramic research for water heater use, is fused to steel
at 1600°F, providing corrosion protection for years of
dependable use. Proven reiiable in millions of water heaters
for over 50 years.

DIP TUBE — Carries inlet water deep into tank.

ANODE — Heavy duty, tank-mounted, screw-in anode for
longer tank life.

THERMOSTAT/HIGH LIMITS — Combination control provides
sensitive temperature control and overheat protection. Factory
preset at 120°F.

ELECTRIC ELEMENTS — Zinc-plated, copper sheath, screw-
in type, direct immersion elements mean fast, efficient water
heating. Phoenix™ elements available in limited voitages and
wattages (consuit Price Book).

ELEMENT SPECIFICATIONS — Two 4500 watt, 240V, single
phase elements, non-simultaneous with a recovery of 20.5 gph
at 90°F temperature rise supplied as standard equipment on all
models - except 20 gallon or less, single element models (see
table). For other eiement wattages and voltages, consult
factory - 40 amp maximum. For amp draws greater than 40
amps, see DEN/DEL mcdels.

NON-METALLIC BOILER TYPE DRAIN VALVE (6 and 15
gallon models have a combination 3/4" inlet/drain fitting).

ENERGY SAVER

ELECTRIC
RESIDENTIAL WATER HEATERS
MOODELS EES, EEH, EEST & ELJF

5 YEAR LIMITED TANK WARRANTY

If the tarx shouid leak any time during the first 5
years, under ihe terms of the warranty, A. O. Smith
will fumisn a replacement heater. Installation,
labor, hancling and local delivery are extra. When
used ccmmercially, warranty is 1 year. THIS
QUTLINE IS NOT A WARRANTY. Far complete
informaticn, censult the written warranty or A. O.
Smith Water Products Company.




TEMPERATURE AN PRESSUREGELEF ot g | ENERGY SAVER
ELECTRIC GLASS-LINED WATER HEATER

SIDE OF HEATER.

i, UNION " .
# SHUTOFF VALVE
S e oN 1 OVERCURRENT sC
: PROTECTION MUST BE
SUPPLIED IN WATER
\ HEATER CIRCUIT,
[~ +FUSED CONSULT LOCAL CODE
3/4° THREADED ELECTRICAL OR NEC-1984 FOR e O
CONNECTION - SUPPLY PROPER INSTALLATION. LOWBOY LOWBOY

ELECTRICAL 6 GALLON 15 GALLON
JUNCTION BOX —

ADJACENT

CONDUIT N EMBLEM AND

ENTRANCE RATING PLATE (

*INSTALL IN ACCORD-

ANCE WITH ALL LOCAL
ACCESS Copes roon
PANELS ALL FITTINGS 3/4" NPT wood A '
C = INLET OPENING e B s Lowsoy
DRAIN |  _ QUTLET OPENING "o 26-50 GALLON
UNE £ - DRAIN VALVE OPENING oy
- T/’ F = RELIEF VALVE OPENING
i - . 0 0 © .
6° AIR GAP | ° 22
Q & g0
ORAIN VALVE
{ISINGLE DOOR ON LOWBOY MODELS STO/TALL
: ERONT VIEW 30-120 GALLON
TYPICAL INSTALLATION TOP VIEW
i, All Dimensions In Inches
AN S-Year Element Wattage (Non-Simultaneous) A B Approx.
& i Model Gal. Std. 240 Voits Max. 240 Voit Ship. Wt.
L No. Cap. Upper/Lower Upper/Lower Height Dia. (Lbs.)
[ENERGY SAVER MODELS
£ES-30 30 4500/4500 4500/4500 2412 | 202 94
EES-40 40 4500/4500 6000/6000 . a4 20 172 115
EES-52 50 4500/4500 £000/6000 533/4 | 2012 123
EEH-52 50 4500/4500 6000/6000 54 21 24 131
EES-66 66 4500/4500 6000/6000 53 3/4 | 2134 172
EES-80 80 450074500 6000/6000 58 1/4 |24 206
EES-120 120 4500/4500 6000/6000 6134 | 2912 336
ENERGY SAVER TALL MODELS
EEST-30 30 4500/4500 §000/6000 451/4 | 18 94
EEST-40 40 4500/4500 6000/6000 53 1/4 | 18 114
EEST-52 55 4500/4500 6000/6000 5804 | 19172 132
ENERGY SAVER LOWBOY MODELS
ELJF-6 6 ~ /1500° == {2500 15 1/2 14 1/4 35
ELIF-15 15 — 71500° — 12500 32 12 |14 ua 58
ELJF-20 19.9 — 12500° -—- /6000 32 1/4 18 73
ELJF-30 30 4500/4500 6000/6000 31 21 V4 106
ELJF40 40 4500/4500 6000/6000 32174 | 2314 136
ELJF-50 50 4500/4500 £000/6000 32 14 |25 1/4 171

*Single element modeis - Std. 120 voits,

SUGGESTED SPECIFICATIONS

Thas water heater(s) shall be A, O, SMITH Modei(s) No. electric heater, or an approved equal. Heater(s) shall be rated at KW,
voits, single phase, 60 cycle AC and listed by Underwriters’ Laboratories. Heater(s) shail have a maximum working pressure of 150 psi, a nominal storage
tank capacity of gallons with a separate ¥/4° tapping for relief valve installation and a rigidly supported ancde rod for maximum cathodic protection. All internal
surfacas of the heater(s) exposed to water shall be giass-lined with an alkaline borosilicate composition fused-to-steel. Electric heating eiement(s) shall be zinc plated
copper sheath, screw-in design. Element operation shall be double element, non-simuttaneous (or single element); {or double element, simuitaneous). The controls
shall include a thermostat with each element and a high temperature cutoff. The jacket shall provide full size control compartments for performance of service and
maintenance through front panet openings and enclose the tank with foam insulation. The drain vaive shail be located in the front for ease of servicing (except 6, and
15 gallon have a combination 3/4° inlet/drain fitting). Outer jacket shall be baked enamel finish. Heater(s) shall have a 5 year limited warranty for residential instaliation;
1 year for commercial installation, as outlined in the written wamanty. Fully illustrated instruction manual to be included. Heater(s) shall meet the minimum energy
=~ factor required by the Federal “National Appliance Energy Conservation Act of 1987".

e

\ - A. O. Smith
. Water Products Company
lrving, TX
A Division of A. O. Smith Corporation

A. O. Smith Corporation reserves the right to make product changes
or improvements at any time without notice.

S T T .,y S—
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Submitting Office Raleigh Order No. 226-2213R
/) Salesman Bill Poole Date = _6/8/95

PROJECT: SOIL AND GROUNDWATER
REMEDIATION

ENGINEER: OHM REMEDIAL SERVICES

CONTRACTOR: OHM REMEDIAL SERVICES

MFG:

PRODUCTS:

Dolomit Tale ©n
cor Curmsm,

/) O AMENDA&ND
: RESUBMIT

We have exercised care in the preparation of this submittal.
We believe it satisfies our interpretation of the designer’s intent
and scope. It contains the list of materials; quantities, sizes,
style and the finish as we propose to furnish for this job. Please
examine and check carefully that all items are exactly as
required and that our interpretation of the applicable pians and/
or specifications are consistent with the design. if any discrep-
ancies are discovered, please notify us as soon as possible.

-
€

HOFFMAN . HOFFMAN, ; : INC.
PO. BOX 77258 3816 PATTERSON ST, P\ = PHONE (919) 292-8777
GREENSBORO, NC 27417-7258 GREENSBORO, NC 27407 Congrmo’ FAX (919) 292-6822

l BRANCH OFFICES:

Asheville, N. C./ Charlotte, N. C. / Raleigh, N. C. / Roanoke, Va. / Charleston, S. C./ Columbia, S. C. / Greenvilie, S. C.

SUBMITTAL DATA
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JOB : OHM

[H GREENHECK Lo
—
e
T
1 8.'25 2.5

NOTES : All dimensions shown are in units of inches.

MARK : RF-1,2

G B Belt Drive Centrifugal Roof Exhauster

Standard Construction Features

* A NEMA 1 disconnect switch with factory installed wiring from the
motor to the disconnect box ¢ Birdscreen ® Aluminum curb cap with
prepunched mounting hole ¢ Ball bearing motors ¢ Shock mounts
¢ Corrosion resistant fasteners * Adjustable motor pulley ¢ Adjustable
motor plate ® Fan shaft mounted in ball bearing pillow blocks ¢ Static
resistant beits.

Options & Accessories Selected
* UL 705 electrical
* 8" Galvanized Roof Curb GPS 40-G8
¢ Gravity Damper WD-100 30x30

amcecg
CERTI
RATINGS
DIMENSIONS SouND
Demper Roof Approximate AR
Size (in) Opening (in) Weight (Lb) .
30 x 30 32.5x 32.5 208 =-
PERFORMANCE
Volume SP Power Motor Information
avy. I Model M | anwo) [FRPM] gHp) e T vicr Enclosure RPM
2 I GB-300-50 13200 0.500 | 882 | 4.84 5 460/60/3 | Totally Enclosed 1725/1140
R
~ SOUND AIR DENSITY
& Inlet Sound Power by Octave Band Elevation | Airstream
— | 83 | 125 | 250 | 500 2000 | 4000 [8000 | “WA | 9BA | Sones I (Ft) Temp. (F)
88 | 94 | 91 | 84 77| 70| 65| 87 | 76 | 27 | 0 70
e
LwA - A weighted sound power level, based on ANSI §1.4.  Sones calculated using AMCA 301 at 5 feet.
dBA - A weighted sound pressure level, based on 11.5 dB attenuation per octave band at 5 feet.
s
Legend
— - Power
Sp
2.0 --— System Res.
28 = — e — S
-— e I
- - =~ ™~
20 — S~ 4
’ \\
?w v Power
7 \ g
1.5 \\ 3
N
’ \
1.0 2
’ \
, / A\
ATy 4 —De== 1
» - -t
o - -t -
am— - F
= -
0 I e - a— - —— \ o
cave (] .2 8 8 10 12 14 18 18
v5.10¢ - Volume x 1000 e Drawine No. G8-1-83 |
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SWARTWOUT

4
Fiber-Aire Fiberglass
Ventilators

There are no shortcuts to quality. Long-Life Fiberglass Ventilators

SWARTWOUT products are engineered and built for Swartwout offers several types of Fiber-Aire ventilators
quality. More than 75 years of manufacturing gravity in a range of sizes and capacities to meet your exhaust
and powered ventilation products enables us to focus ventilation requirements and applications. Each type of
on the quality of our products’ materials, workmanship, Fiber-Aire offers each of the following features:

performance, and product life. Our fiberglass products

: . ! ¢ Indestructible housings
are molded of tough, chemical-resistant resins and

heavy-weave glass cloth. All products are designed for Molded fiberglass housings are virtually impossible to
simple installation and maintenance. The result is dent, crack, or break and resist weather, salt spray,
products that deliver superior performance, with and most chemicals.

minimal downtime and maintenance, and the best full- ¢ Quiet, efficient operation

lite value of any ventilation product available. Fibergjlass housings absorb noise and vibration — unlike

metal housings that amplify air and vibration noises.
Venturi throat and outlet designs provide high
efficiency and minimize loss from friction and
turbulence.

® Attractive appearance

Low contour design hugs the roof line and molded-in
blue color of roof units blends with the sky. Wall units
are fawn tan in color and biend unobtrusively with
most walls.

e Easy installation

Units easily set on curb or into wall and fasten with
lag screws or bolts.

* | ow maintenance

Ventilators do not tarnish or crack, and never need
painting. Airfoil blower wheels are extruded
aluminum with optional coatings available. Ten-year
lubricated motors are mounted outside the air stream
with motor covers that easily remove for inspection.
Molded bases readily drain water onto the roof.

¢ Safety

Fiberglass housings are fire retardant and do not
conduct electricity. ’

©)
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SWARTWOUT

¢

\

S

Direct and Belt Drive
Fiber-Aires -

&

C

Direct drive or belt drive.

The SWARTWOUT Fiber-Aire is available with direct
drive or belt drive for general ventilation requirements
where a low noise level exhaust is desired. The
fiberglass housing of the Fiber-Aire is virtually dent,
crack, and break proof and is highly resistant to a wide
array of chemicals. The motor is completely separated
from the airstream, as are the belts and drive
components of the belt driven model.

The fiberglass housing actually absorbs noise and
vibration and specially molded throat and outlet designs
minimize loss from friction and turbulence. The
extruded aluminum, airfoil fan wheel used in Models 12
through 40, moves large volumes of air with maximum
efficiency.

Belt driven Fiber-Aires offer the versatility of changing
air capacities by changing the sheaves during or after
“nstallation. Both direct drive and beit drive Fiber-Aires

eature easy to remove motor covers for simple
“inspection and maintenance. Extra low contour and
molded-in sky blue color makes them inconspicuous
from street level.

Direct drive electrical characteristics.

Disconnect switches for single- and three-phase motors
can be furnished as specified. s HP to Y2 HP, single-
phase, 80 cycle motors are available in 115V or 230V.
Three phase % to ¥2 HP motors are furnished 200V or
230/460V, 60 cycle. Two-speed motors are available in
115V, 60 cycle single-phase only. Explosion-proof (Class
I, Group D or Class I, Group E, F, and G) housings are
available on ail % HP and larger models in 115V, 60
cycle single-phase. Explosion-proof disconnect
switches are not available. No starting equipment is
furnished for direct drive models.

Belt drive electrical characteristics.

Safety disconnect switches can be furnished as
accessories for beit drive units having standard single-
or three-phase motors. Explosion-proof disconnect
switches are not available. No starting equipment is
furnished for belt drive models. All motors are 1725
RPM belted to the designated fan RPM. Single speed
motors are available in 115 or 230 volis single-phase,
and 200 or 230/460V three-phase, open-type with ball
bearings sealed for life that require no lubrication. Two-
speed motors are available for most models in
1725/1140 RPM. Most models are available with
explosion-proof motors (Class I, Group D or Class I,
Group E, F, and G).

Suggested Specification

Furnish and install, where indicated on drawings,
Fiber-Aire power roof ventilators Mode! No.
as manufactured by SWARTWOUT.

Housing shall be molded, shock-resistant and
sound-absorbing, bonded blue reinforced
fiberglass. Unit shall have a molded venturi type
inlet and outlet with zinc irridited airflow guides.
Units shall be (direct or belt) connected with 10-
year lubricated motor mounted out ¢of the air
stream with ample air supply to the motor. Motor
will drive an extruded aluminum airfoil, backwardly
inclined, non-overloading type blower wheel.




Dimensional Data

RFA-3

r-Aire Direct Drive
D DIA.
\ , - ToPCAP . .
/ ire Direct Drive
—t— del i T W DIMENSIONS IN INCHES s
N ! : AR SA M B & C o ED N SEFwF -
BAFFLE oo 7FA1 | 12 ] 20 | .2 | 20%
: | { 7FA2 § 121 20 | 2 [20%
E 100 9FA1 ] 12| 20 [ 2 | 20%
l 10FAT1 | 16| 24 | 3 | 27%
"‘W—_‘ﬂ‘ 10FA2 | 16 | 24 | 3 | 27%
L ;// 12FAT | 16| 24 | 3 |27
. 12FA2 | 16| 24 | 3 | 27%
F ‘ ~ - i 12FA3 | 161 24 | 3 | 27%
) L 1 {16] 24 | 3 |ora
R Z — 7 c 14FATNCI6 | 24 | 3 | 27%
7 AMPERS 14FA 3 | 1824 | 3 | 27%
B8 /’,’/ WHEN:ES%’ IRED 1// ! ¥ 18FA 1 | 20 | 28~ha | 34%
7 == . /'4 18FA2 | 20 | 28 | 3 Tea%
} B s0. e \
’m
kw;,% Fiber-Aire Belt Drive
) Fiber-Aire Belt Drive odalg’ 2 DIMENSIONS IN INCHES
No. TE A =] B #|:C 3| 5D 5] iE I, _ﬁ‘
12FA 1B | 16 |24 | 3| 2w |27 | 3%
12FA2B | 16 |24 | 3 | 27w 121 | 2%
12FA3B | 16 |24 | 3 | 27w |21 | 2%
D DIA. 12FA4B | 16 [24 | 3 | 27w |21 | 2%
12FASB | 16 | 24 | 3 | 27%l21 | 2%
4FAIB| 16 | 24 | 3 | 27% 21 | 2%
14FA2B | 16 |24 | 3 | 27w |21 | 2%
14FA3B | 16 |24 | 3 | 27% |21 | 2%
14FA 4B | 16 124 | 3 | 27w l21 | 2%
14FA BB | 16 |24 | 3 | 21% 121 | 2%
18FA1B | 20 |28 | 3 | 34% |22 | 3%
BAFFLE 18FA 2B | 20 [ 28 | 3 | 3a% |22 | 3%
3 18FA3B | 20 {28 | 3 | 34% |22 | 3%
18FA4B | 20 |28 | 3 | 34n|20 | 3%
24FA1B| 28 136 | 3|42 |22 | 4
[ 24FA2B | 28 |36 | 3 |42 |22 | 4
/‘{ i 24FA3B | 28 |36 | 3 |42 |22 | 4
il 24FA4B | 28 [36 | 3 {42 |22 | 4
4 1 24FA5B | 28 136 | 3 (42 |22 | 4
24FAGB | 28 |36 | 3 |42 |22 | 4
' 30FA B | 36 | 44 | 3 | 52% | 27%] 5%
merongours 30FA 2B | 36 | 44 | 3 | 52% | 27%| 5%
ST AL DAMPERS (OPTIONAL) 30FA 3B | 36 | 44 | 3 | 52v ] 27| 5%
/ A sQ. 30FA 4B | 36 |44 | 3 | S| 274 5%
o 30FASB | 36 |44 | 3 | 52% | 27%| 5%
! B sa. 30FA6B | 36 |44 | 3 | 52w 27%| 5%
36FA 1B | 44 |52 | 3 | 62% | 31%| 8%
36FA2B | 44 |52 | 3 | 62%|31%] 8%
36FA3B | 44 |52 | 3 | 62% | 31% 8%
) 86FA 4B | 44 |52 | a3 | 2% |31%] 8%
‘7"0/ S / 3 HP 36FA 58 | 44 152 | 3 | 62% 314 &%
36FA 68 | 44 |52 | 3 [ 62%|3inl 8%
Roo £ oFEIt- 20% 20 oA ze | # o s oo 2%
40FA 3B | 44 |52 | 3 | 62% 314 8%
40FA 4B | 44 | 52 | 3 | 62% ] 31%| 8%
40FA 5B | 44 |52 | 3 | 60% | 317 8%
4OFA BB | 44 |52 | 3 | 62%131% 8%
40FA 7B | 44 |52 | 3 | 62% | 31%| 8%
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Iserfgrmance Data and Sound Power Ratings

Fiber-A_ire

Direct Drive

¥ 'ﬁ\_‘

LN A e A B U S

"C.EM.VERSUS STATIC PRESSURE
wed| W R W TR
127 | 103 23

" SOUND POWER REFERENCE 10-? WATTS
- QCTAVE BAND CENTER FREQUENCIES i
~4280 i} 7500 x| <1000 2000 4000 8000

72.8 62.9 512 44.4 42.0 378
66.0 57.5 522 433 40.6 38.5
74.7 66.6 55.4 54.1 54.0 42.2
64.1 58.7 51.8 53.9 46.5 36.0
78.2 73.7 65.8 62.9 59.5 52.0
6586 | 59.36 | 5426 | 48.26 | 4308 | 40.86
7485 | 68.05 | 6195 | 57.55 | 50.05 | 47.65
122 87.72 | 81.02 | 7462 | 6942 | ©63.52 | 58.02
914 | 725 | 424 6489 | 6149 | 5649 | 59.29 | 4869 | 40.69
1308 [ 1180 {1040 | 881 | 658 ] 7270 | 69.70 | 64.40 | 6460 | 50.80 | 54.30
1920 1835 1747 | 1656 | 1459 | 49 | 9362 | 9038 | 87.24 | 80.00 | 7662 | 7162 | 7438 | 6386

4671 402 | 313 | 245 80
445 | 295 | 155
800 »700:| 605 | 510 | 380 | 295
570 | 362
836 | 725 | 576 | 328
1329 1128131220 | 1146 {1059 | 963

2158°] 1944 {1708 | 1387 | 885 78 | 7530 | 80.00 | 81.00 | 7550 | 69.30 | 64.00 | 56.30 | 50.00
3129 2661 2496 2318 [ 2107 [ 1526 ] 83 | 79.00 | 8480 | 88.20 | 85.00 | 7640 | 73.50 | 6530 | 59.00
Belt Drive Fiber-Aire
| EalpaR ] SOUND POWER REFERENCE 10-" WATTS
) sy b ; AND CENTER FREGUENCIES  ©
- e 4 (] 125 4] 2250 7] 500 -] 1000 .] 2000 | 4000 ] 8000
*"12FA 1B .12 13377 1085] 1001] 922 72.69]65.69 | 63.26]| 62.69] 53.41] 51.83
«*12FA 2B | | .16 {1465 | 1162]%1114] 1049 . .23 75.23 | 68.23 | 65.35 [ 65.23] 57.75 | 53.47
«*12FA3B | % | 25 1676 | 1329|51289]|'51238] 1174] 1094 1002] 900] 644 ) 89| 86.80 | 80.09 | 73.69| 68.59 | 62.30 | 57.49
o*1DFA 4B | Y| .33 [1844 | 1462|¥1426|71383| 1330| 1266| 1192] 1108] 915| 791| 653 . 9118321 [76.71] 71.11[ 85.61 [50.01
e 12FASB| %] .50 12112 1675@609. 1568| 1520 1465] 1403| 1259] 1094] 898 575 ,81188.69] 94.09] 87.49180.89| 74.80 | 70.29 [ 63.19
«*14FA 1B | % | .12 11166 | 1470] 11344] 1219] 1083| 0a3| 735 . 5017333} 70.33] 65.16| 64.841 61.82 54.67
o*14FA 28| v .16 1283 | 16181503 1389] 1271] 1144] 1002] 821 . 581759917258 [67.99]66.17] 65.40] 56.58
o*14FA 3B | % | .25 11468 | 1851 Miz60 [ MI651] 1551| 1447| 1336] 1217] 911 | 1230] 870 ] 84]8052176.16]71.84] 68.16] 70.18 | 59.16
+*14FA 48| ] .33 1616 | 2037 61855/ 766] 1674| 1577] 1476] 1254 . .50 84.74178.58 | 76.44 60.66] 73.50} 60.82
« 14FASB| | .50 [1850 | 2332[#2253[%2173(¥2095/92016) 1936) 1853 1678 . 52]9002181.77178.77]75552] 75.77 | 67.02
«*18FA 1B | % | .16 790 | 21691 1946] 1710] 1418] 969 . .70 | 78.50 | 72.20 | 67.00161.00153.80 {47.50
«*18FA 2B | % | .25 | 905 | 248412292 2090] 1875| 1605] 1230| 373 X .00] 82.10 76.90 | 70.60 | 65.80 | 58.10 }51.90
*18FA3B| | 33| 093 | 2726] +2552| 2369 2181| 1972| 1708] 1359 . .50 84.50 | 80.20 | 72.90 1 68.90 | 61.00 |54.60
o*18FA 4B | w| .50 {1140 | 3120/{0970(¥2822] 2661| 2406| 2318) 2107] 1526 X .90 88.20 | 85.00 | 76.40 { 73.50 | 65.30 159.00
*24FA 18] w| 167 496 | 3341] 2809] 2132] @81 142 171.86}71.78 | 66.74 | 60.78 | 56.78| 52.62 | 43.86 | 45.86
*24FA2B| w| 251 568 | 3825| 3367] 2842] 2158| 980 144 [74.76 [74.76 | 71.12 | 64.44 | 60.44 | 56.44 | 46.76 | 46.76
-e*24FA 3B | | .33 625 | 4209].3794] 3344] 2795| 2078 526 143 |76.84 176.84| 74.09 | 67.34 | 63.09| 59,091 49.09 | 50.59
e*24FA 4B | %] 501 716 | 4822} 4461]74088| 3666| 3172] 2562 1725 148 79.63179.95]77.95]|71.95]66.95] 62.95|53.27 | 52.79
**24FA 5B | %] .75 819 | 55168520, 80] 4542 4163] 3732] 3241] 1827 154 |81.52183.71181.90]75.90]70.71{66.71| 59.28 | 55.52
o*24rA 681 1 |1.00 | 902 | 6075|W579T{W5A09|#5204] 4884 4528| 4139| 3189] 1671 176 182.78 18578 84.80 | 78.82 1 72.82| 68.82 | 63.84 | 56.80
«*30FA 1B | %] 331 436 | 5703] 4962] 4135] 3003 188 | 74.85 |75.85 | 71.93 | 67.57 | 61.57 | 54.57 | 49.21 | 49.49
«*30Fa 28 | | 50 500 | 6540| 5900] 5213] 4430] 3372} 1063 193 177.82178.82|76.82]71.82 |65.82|58.862|52.82 | 51.82
o*30FA3B| %] 75| 572 | 7482 : 4103] 2946 202 |80.74 |81.74 ] 80.46 | 75.46 | 69.46 | 63.18 | 57.18 | 54.74
«*30FA 4B | 1 [1.00] 630 [as 5408) 4577 210 | 83.44 |83.84183.14[78.14 | 72.14 | 66.44| 60.14 | 56.84
30FA SB| 1% ]1.50 | 721 7095] 6528 5128] 3035 235 }87.98186.56|86.77 | 81.77|76.19170.98 | 63.98 | 59.77
30FA6B| 2 [2.00] 793 8290) 7828| 6758] 5397[3501 236 190.77 |87.91 {8884 ]83.84179.70{73.77 [ 66.77 |61.84
«*36FA 1B| % .50 | 369 258 182.11]77.73 (7249 ]63.42160.73]54.11]49.73150.04
*36FA2B| % | .75 422 2348 261 {86.17 |81.17|77.61]67.39 | 64.17 | 58.61 |53.17 | 52.73
**36FA 3B | 1 |1.00] 464 5350| 2853 285 |88.65 |83.65 |80.93 [ 70.29 1 66.65 | 61.93 [ 55.65 | 54.37
36FA 4B | 1% 11.50 | 532 8013) 6893] 2648 296 |91.98 |87.30 | 84.98 [74.94 | 69.98 | 66.62 | 59.30 | 56.98
36FASB| 2 1200 585 9753| 8854 6659 297 |94.04 |89.89 [87.04 [ 78.59 [ 72.04[65.74 |.61.89 {59.04
38FA 6B | 3 13.00] 670 412317 [11587 110030 8191] 5346 329 |96.99 [94.39 | 20.69 | 84,09 | 75.60 | 73.69 | 66.39 [62.69
«*40FA 1B| w| 50 320 353 }75.00 |72.40|67.20 | 58.80 | 55.80 | 50.80 | 48.60 | 43.80
**40FA 28| % | 75| 366 356 }79.30 |75.32 |71.96 | 52.64 [ 59.64 | 54.55 | 51.98 | 47.64
**40FA 38| 1 |1.00| 403 2985 370 {8247 |77.44|75.47[65.50 |62.47 | 57.47 | 54.41 | 50.47
40FA 4B | 1%{1.50 | 461 7302 5303 379 |86.55 |80.94 | 79.55 [70.16 | 65.94 | 61.55 | 57.33 | 54.55
40FASB| 2 [2.00[ 508 9619 | 8159] 3505 380 189.44 |83.52 8244 | 723.68 [ 68.44 | 64.52 | 59.52 | 57.52
40FA 6B 1 3 13.00 581 2412544 [11580 | 9125 | 5655 405_}92.35 |87.16 | 85.35 [ 78.78 | 71.35 | 68.16 | 63.16 | 61.16
40FA 78| 5 |5.00 | 689 1415623 [14114]12224] 6907 | 7200 454 |96.05 |92.83 | 89.05|84.83 [75.94 | 72.94 | 67.94 | 65.05
** BHP does not include drive losses. *  Available, 2 speed 60 cycle 115V single phase.
§ Sleeve bearing shaded pole motor 115V only. Sealed for life . . . requires * Available in explosion-proof 60 cycle 115V single phase through % HP, %
no lubrication. All other single speed motors, open type, ball bearing HP and over — 60 cycle 200 or 230/460V three phase.

sealed for life — requires no lubrication. . . .
9 Performance shown is for units without ducts.
The Sound Power Ratings shown are decibel levels

Noise Level (referred to 10-2 watts) and were obtained in accor-

1 Quiet — For offices, schools, hospitals, churches, dance with AMCA Standard 300, Test Set Up No. 4.
' auditoriums and other locations where noise must Values shown are sound power levels at the fan inlet.
oo be minimized.

SWARTWOUT certifies that the Fiber-
Aires shown herein are licensed to bear
the AMCA Seal. The ratings shown are
based on tests made in accordance with
AMCA Standard 210 and AMCA Standard
300 and comply with the requirements of
the AMCA Certified Ratings Program.

\,%\J 2  Average — For drug stores, locker rooms and
: other locations where crowds congregate and
outside noises are prominent.

Commercial — For kitchens, laundries, machine
shops and other industrial locations where sound
level is not an important factor.

[33OCUBNDN P




E GREENHECK 6/8/95 | JOB : OHM
MARK : RF-4

pot s ———— ——————— - -
P 2.78 G B Belt Drive Centrifugal Roof Exhauster
‘ __ Standard Construction Features '
\\, * A NEMA 1 disconnect switch with factory installed wiring from the
o—— motor to the disconnect box ¢ Birdscreen * Aluminum curb cep with
o | prepunched mounting hole ¢ Ball bearing motors ¢ Shock mounts
¢ Corrosion resistant fasteners ® Adjustable motor pulley ¢ Adjustable
- motor plate ® Fan shaft mounted in ball bsaring pillow blocks * Static
resistant beits.
20.75
o~ Options & Accessories Selected
. * UL 705 electrical
¢ Gravity Damper WD-100 10x10
. ¢ 8" Galvanized Roof Curb GPNS 19-G8
2.5
19 ——————— '

NOTES : All dimensions shown are in units of inches.

amea
CERTIFIED
RATINGS
DIMENSIONS A
Damper Roof Approximate AR
Size (In) Opening (in) Weight (Lb) &
10x 10 12.5x 12.5 30 I AR
e ———————
PERFORMANCE '
Volume spP Power Motor Information
ar. Madel M| anwoe) [FRPM | enp) [0 T vicw Enclosure rem |
1 | GB-80-4 500 0.250 | 1205} 0.06 1/4 | 115/60/1 | Open Drip Proof 1725
mmm y
SOUND AIR DENSITY
inlet Sound Power by Octave Band Elevation Airstream
63 | 125 | 250 | 500 | 1000 | 2000 [ 4000 [8000] "WA | 9BA | Sones | (Ft) Temp. (F)
73| 7 69 | 60 | 56 | 52 | 48 | 41 84 53 8.8 | o 70

———
LwA - A weighted sound pawer level, based on ANSI §1.4.  Sones calculated using AMCA 301 at 5 feet.
dBA - A weighted sound pressure level, bassd on 11.5 dB sttenuation per octave band at 5 feet.

878

Legend
—_— e - Power
SP
780 = =~ —— System Res.
828 .10
\\
.500 \ o8
?vl: b\_ -ru:
— - — Ll
P s oudll LS
37% PM L N T 08
- N\
PR
250 < A o4
” /o
d 4
K‘m\» P " n/ \
- aspe —= < 1-02
/'—
—'/- \
- "
0 ——— )
cars [+ 1 2 3 4 ‘ ] [ ] 7 8 )
v6.10¢ Volume x 100 cna Drawing No. GB-1-93
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[H GrReENHECK

6/8/95

JOB : OHM

MARK : EF-5

Sidewall Direct Drive
Exhaust Fan

SE

Standard Construction Features
F T * Fan panels of galvanized steel * Aluminum fan blades * Zinc
plated heavy gauge welded wire motor supports and fan guard ¢ Motor
e mounted to support guard with neoprene isolators * Corrosion
resistant fasteners ® Motor side guard.
N j f Mo id rd
.126 R .
Options & Accessories Selected
14,375 e UL 705 electrical
Y/,
—
i 185 j L L— 1.7
be———20.126 — 1
pa——11,25 o
NOTES : All dimensions shown are in units of inches.
* - Varies with Motor Selection LT
RATINGS
DIMENSIONS Soynp
Damper Wall Approximate AR
Size {In) Opening (In) Waeight (Lb) .
16x 16 (N/A) 27 ==
N
PERFORMANCE
Volume SP Power Motor Information
Qty. Model M| anwo) |FRPM I gy 0T Vioe Enclosure RPM
1 SE1-14-440-B8 561 0.450 | 1160 ] 0.17 1/8 } 115/60N1 Totally Enclosed 1160
U
SOUND AIR DENSITY
Inlet Sound Power by Octave Band Elevation | Airstream
63 | 125 | 250 | 500 ] 1000 [ 2000 | 4000 [8000| WA | 9BA [ Sones I (Ft) Temp. (F)
80 63 | &8 63 é1 58 54 54 87 19 8.2 o] 70
LwA - A wolmtmd sound pawer level, based on ANSI S§1.4.  Sones calculated using AMCA 301 at 5 feet.
dBA - A weighted sound pressure level, based on 11.5 dB attenuation per octave hand at 5 feet.
878
Legend
— — — Power
SP
750 —_—— System Res.
625 \‘\ 25
\\
— \\
500 =i . .20
™ - TN
=~ E 2 Power
? woy 2 el
/ -
375 r » a5
/ N\
y NS
/'l . N o ~
.250 / A .10
4 ~
U4 — - —~—
; . N
128 \\ .05
U4
L4
7/ N
Pie N
L~
o == 0
.APS [+] 2 4 8 8 10 12 14 16 18
Mt Volume x 100 cna Drawing No. SE1-1-84
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, IE GREENHECK 6/8/95 | JOB: OHM

S E Sidewall Direct Drive
Exhaust Fan
Standard Construction Features

F | * Fan panels of galvanized stasl * Aluminum fan bledes * Zinc
plated heavy gauge welded wire motor supports and fan guard * Motor

MARK : EF-6

p— mounted to support guard with neoprene isolators ¢ Corrosion
N\ resistant fasteners ® Motor side guard.
13.126 . .
) ) ' ’ Options & Accessories Selected
8.375 * UL 705 electrical
Y/,

— i

e 13,126 _— — 1
7 *
NOTES : All dimensions shown are in units of inches. FroT
* . Varies with Motor Selection CERTIFIED
RATINGS
DIMENSIONS , SouND
Damper Walt Approximate AR
Size (In) Opening {In) Weight (Lb) ’ = ..
10x 10 {N/A) 12 ——
PERFORMANCE l
Volume SP Power Motor Information
Qty. Model M | anwoy |FRPM] (gHp) Hp V/C/P Enclosure RPM |
1 SE1-8-440-D 167 0.250 ] 1550} 0.03 1/25 | 115/601 Totally Enclosed 1550 '
U A
SOUND AIR DENSITY
s Inlet Sound Power by Octave Band l Elevation | Airstream
“I"83 T725 | 250 | 500 11000 | 2000 [ 4000 | 8000 | WA [ dBA | Sones (o Temp. (F)
es | 71 | 59 | 55 | 53 | s0 | 47 | 44 | 61 4 | 56 | o 70
Sones calculated using AMCA 301 at 5 feet.

LWA - A weighted sound power level, hased on ANSI 58

1.4
dBA - A weighted sound pressure level, based on 11.5 dB attenuation per octave band at 5 feet.

0.7
Legend
— we == Power
SP
0.8 — System Res.
0.5 050
.

0.4 L— . 040

. <1< —

/
|
\
|
I

3

0.3
\ \
&
' \
0.2 7t = .020
U
4
/
. 0. /" 010
K N
0 Lowe=" \\ 0
o 1 2 3 4 [ ) 7 8 9

cars
v6.10r Valume x 100 cna Drawing No. SE1-1-84




JOB : OHM

[H GreenHECK 1222
B I T e ot

N

p

L

NOTES : All dimensions shown are in units of inches.

MARK : EF-7

S P Ceiling Exhaust Fan

Standard Construction Features

* Galvanized housings with sound absorbing insulation (Painted
housing SP-5) ¢ Aluminum grille with white enamel coating (Molded
Polymer grille SP-5) ® Duct connector with integral backdraft damper
® Forward curved wheel (Radial tip SP-6) ¢ Plug in disconnect
¢ Shaded pole motor with thermal overioad.

CeRmint
RATINGS
DIMENSIONS SouNo
Grilie Roof Approximate A%
Size (In) Opening (In) Waight {Lb) .
(N/A) N/A) 15 =
S
PERFORMANCE
' Volume SP Power Motor Information
Qty. | Model (CFM) {in WC) FRPM {BHp) Hp V/C/P Enclosure RPM
1 | SP-117 172 0.250 | 1690 | 0.00 75 W | 115/60/1 Open Drip Proof 1690
B
“: SOUND ) AIR DENSITY
Inlet Sound Power by Octave Band Elevation | Airstream
-~ [ 63 | 125 | 250 | 500 | 1000 [ 2000 [ 4000 [8o00| WA | 9BA s°“°’] (Ft) Temp. (F)
63 62 61 53 44 39 38 37 56 44 3.7 I 0 70
____ —
LwA - A weighted sound power level, based on ANSI §1.4. Sones calculated using AMCA 301 at 5 feet.
dBA - A weighted sound pressure level, based on 11.5 dB attenuation per octave band at 5 feet.
0.7 -
Legend
- Power
SP
0.6 ——— == = System Res.
\
0.5 :
\\
\\
04
Foe AN
03 \‘
1
7~ ‘\
- »
02 s
.~ \
- ',‘ ‘
. .~ \
N 0.1 ‘; T
. ’/i
= \\ )
J-=
- ’
o o of smmam——_ F’ r
[+ 25 50 75 100 128 180 175 200 225
cane. Volume cna

Drawing No. SP-1-93
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[B GREENHEC K 03/19/96 § JOB : OHM

symeot : EF-5

WD-320

0.828 >
2.378 ....—] Vertical Mount -
Exhaust Damper

Appglicstion & Design

5 WD-320 verticsl mount exhaust damper is

constructed of 18 gauge galvanized

steel with prepunched mounting holes and a

N flangaless  frame. The damper blades shall

Nyt be 025 roll formed sluminum  with  vinyl

seals on the closing edge and spring

assisted for esse of opening. Axiss shall

gty be e diameter zine plated
steel mounted in acstal bushings.

A

N

NOTES : All dimensions shown are in units of inches.
Height & Width fumished epproximatsly 1/4"° under size.

Construction Features
Frarne Meateriat ........... Galvanized MOar PBCK .cocriiseeesrenninenere NONG
W Axde Material .oooceeeeeooneeen. Stoed SIZNG vveerrrrsemvresnanens vor Nominal
S amt Axle Bearings ............... Synthetic

Width | Height
No. [ 9% "y | tinb

/am‘\.

Sente Deawing Ne. W0320.144



APPENDIX W

BUILDING GAS HEATERS
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MODEL F INDOOR GRAVITY VENTED GAS-FIRED FAN TYPE UNIT

[
Arnoves

—~

IESCRIPTION

The Reznor Series 100, Mode!l F gas-fired unit heaters are
designed for B0% thermal efficiency for use with natural or
propane gas in sizes from 25,000 to 400,000 BTUH gas input
and are arranged for gravity venting. Modsl F units are de-
signed for ceiling suspension with propeller fans for air delivery.

Standard features on the Mode! F Series inciude a manual
match-lit pilot with 100% shut-off and a single-stage, 24-volt
gas valve. A terminal strip connector facilitates fieid connection
1o a remote 24-volt thermostat for automatic operation. Each
unit is provided with a fan control and required limit safsty

- controls, including an energy cut-of (ECO) device and a blocked

vent switch.

These units have been design-certified by the American Gas
Association {A.G.A.) and approved by the Canadian Gas
Association (C.G.A.) and bear the A.G.A. or C.G.A. label, and
are approved for use in California. P

NOTE: Mode! F units for California require the addition of
spark pliot Option AH2 or AH3,

Warning: Bas-fired appliances are no! designed for use in hazardous
stmossherss containing flammabls vapors or combustible dust, or aimos-
pheres contalning chiorinalsd or halogenated hydrocarbons.

instalistions in public garages or sirpisne hangars ars parmitted when
in acsordance with ANS! 2223.1 and NFPA 54 sodes or CAN1-B148 codes
and enforeing authorities.

.» Multiple heater control

NOTE : MReguialed combination gus valve vuisisis of combination pilot sclencid valve, elcetric gas valve, pliot filtar, pressusra

STANDARD FEATURES

e Orifices for natural gas

* Aluminized stee! heat exchanger

¢ Aluminized stesl burners with stainless steel insert
¢ 115-volt/60 Hertz supply voltage

¢ 115-volt, motor with internal overicad protection
* Fan and limit safety controls

* Energy cut-off (ECQ) device

» 24-volt control voltage transformer

« Terminal strip connector for 24-volt field wiring
» Single-stage combination gas valve

* Manual match-lit pilot with 100% shut-off

+ Blocked vent shut-off system

+ Convenient bottom burner eccess

s Full safety fan guard

+ Horizontal directional iouvers

* Horizontal/vertical vent outlet

s 2-point threaded hanger connections

» Baked enamel and aluminized steel finish

OPTIONAL FEATURES-FACTORY INSTALLED

s Burner orifices for elevations over 2000 ft.

s E.3 (409) stainless steel heat exchanger and burner

* Two-stage gas control {(50%-low fire}~Sizes 75 thru 400

* Spark-ignited, intermittent safety pilot with electronic flame
supervision and timed lockout (required for propane gas=:
manual reset)

* Manual summer/winter switch

* 208/230 single phase supply voltage

= Unit equipped for propane gas

* Burner air shutters

* Totally enciosed 115V motor

» Low ambient fan control relay

e 220-240 volt/50 Hertz electrical operation

OPTIONAL FEATURES - FIELD INSTALLED

* Power venter

o Vertical louvers

« Downturn air nozzles, 25°-85° or 50°-80° variable air
defiection range (includes 4-point suspension Kit)=
See page 18

* 4-point suspension kit

» Thermostat and relay kits

= Air recirculation kits~See page 18

» Manual summer/wintar switch

* Unit-mounted thermostat bracket
» Stepdown transformer 230/115 or 460/115~-See pags 18
e Burner air shutters

* Low ambient fan control relay kit

* Hanger kit to suspend from 1* pipe (2 or 4 point)
 Single-stage and two-stage thermostats

* Thermostat guard with locking cover

» Manual shutoff valve and union

- regulator, piiot shut-off, and manual shut-off, all in one body. Gas supply pressure must not sxceed 0.5 PSI (8 02.-14" w.c.).
: Minimum Inlet pressure for natural gas is 5° w.c. Minimum inlet pressure for propane gas is 11" w.c.



HEATERS FCR COMMERCIAL - INDUSTRIAL USE

MODEL F TECHNICAL DATA

FOR ADDITIONAL MOUNTING HEIGHTS SEE PAGE 2

Mode! Number 100 130 185 200 250 300 | 400
- BTUH lnput 100,000 | 130,000 | 165,000 | 200,000 | 250,000 | 300,000 | 400,000
¥ =k 180,000 1. 404,000} 132,000 1 160,000 | 200,000 | 240,000-320,000

Gu Conmctlon-Nnt"m tx 172 2 vz ve | we
e 2Lt Hoter Wem Ouiet 13+ e i S Sy Rl I} 670val.1:2° Oval .| 10* Oval | 10°.0vat} 1220w

Ccmrol Amps (24-Voit) 33 23 23 23 20 20
CE LIRS AR (1Y) - o g S | S B A 528 L | s

Normal Powsr Consumption-watts - 80 95 13% - 185 250 275 . 300 280 :
B e e R R e A S T S et T L P T e TR A . L IO

CFM 380 850 880 1250 1800 2200 | 2800 3380
et Yookl (EPML B U R I ST R O @w 2e1188.o4: 1358 | ..832 ' { 14100 -} 1217 1182

Standard 150 | wa3s 15 | 130 1720 1720 120 178

Motor Horsepower x X x = onal Enclosed Z 15 115 78 8 8 e e 2
WO BN T S TliEAB50 2] 1650 149050 | 9050 | 1050 | 1050 | 850 850 -

Fan Dismstar (in.) 12 14 14 16 20 2 22
i-’»‘b;:':‘:.'e;ii-}ﬂuﬁwﬂ S & A wle 88 L YRELST 5432 1 148 -] 170 204 221

Approx. Ship Wt Lbs. 107 118 1585 172 196 232 249

+ A.G.A. ratings for altitudas to 2000 feet. Above 2000 fest du-rate by orifice change, 4%
to 2000 !eat Hign attilude units (2001 10 4500 feel) de-rated Dy 10% of maximum input,
+x Gas connection for propane is 1/2° for all sizes. Sizes shown are for gas connection 1o a singie-stage gas vaive, NOT gas supply line size.
xxw All other information in this tadle is based on a healer eQuipped with a standard 115-volt/60H motor. (The stangarg motor for a Mcce! 25 is an ancbuu
motor; all otner standard mators are open motors. Oplional enciosed motors are avaiiapie in 115-voit onlyl. :

NOTE: Not canilied fo- resicential use,

CLEARANCE FROM COMBUSTISLES
REQUIRED CLEARANCEY

SAST I SOINTY (23 OR TV
WIE FLALL TA0

for sach 1000 fest adove sea lavel. * C.G.A. ratings for a

4 Flos T rre 5 w7 1 e
Mol , Top Conmecisr $ises Bottom Rear . STIoMA, VERTICA SORITION
F3-100 2 8 18° ks 24° 3 5
F3x & & v R " -——-——-'q !-z-
T Matpute 100 TeAANSE &3 GTriied '——-{ ’ ’
Combustidis Surtsse n - a——
AL AN SRR LA LAY o
Top Clesrancs
' . ]‘ - )
R —
AR
M b 1 A D
ot When suppiisd with tcLors: gowntum n0Z2e,
botiom cisarancs is 4', For servics purposes,
o0 SANGETS UMIE, DONSM Cieasance exceRding JL 'j ’
12 minimwm is not required B! My e desirable.
wur For s4riGnG purposss eniy, 1ets must hive K4 T
24" desrancs. . nnmx:: ‘j‘ }'
FRoNT LEvENg '; ALAR
. ) i
amme $30¢
+ MODEL F DIMENSIONS
L -
] t J X M -
: NAT. PR i
% T30y W Red | A0 RIS TR ] ] 2t Rk o
1% S Oval] 109, | 18 Y e 214 e
2t s o] e W ML | % P B i
2 [ rom| un |24 % v. g 4 )
Ao tom A 2w | w | = s S
230% | 80vall Yy, [24] % % 27 0",
% e tednomfargfack wi| w | 7w |- n
a8, &'1. 35‘%. 19&. 21, |10 Oval} 12°%, | 24 % Ve X 23
R O ; S P S e o A N 1] T3 T TR 12 Ol 1018 wF 24 T ] W )T ~ 8y

sawma. « 1laa dimangion *G" for 2-point suspension and “E” and “F" for 4-point 2. Factory equipped 2-point suspension; 4-point is optior



Pilot, Gas and Air Control
- Descriptions

‘ Gas-Fired Unit Heaters

P

PILOT IGNITION SYSTEMS :

* MANUAL PILOT: Manual match-iit pifot with 100% shut-off. Pilot remains on 100% of time until pilot gas fiow is shut off.

« INTERMITTENT SPARK PILOT: Automatic fighting of pilot with an electronic spark on a call for heat. Pilot gas flow is shut off

. between heat cycies. A.G.A. certified for use with natural and propane gas with outdoor units; A.G.A. certified for use with natural
gas oniy on indoor units; C.G.A. approved for use with natural gas only on indoor and outdoor units.

« INTERMITTENT SPARK PILOT WITH TIMED LOCKOUT: Automatic lighting of pilot with an electronic spark on 2 call for heat, Pilot
gas flow is shut off between heat cycles. Lockout device stops gas fiow to the pilot if the pilot fails to light in 120 seconds. Reset
of lockout raguires manual interruption of the thermostat eircuit. A.G.A. certified and C.G.A. approved for use with natural or
propane gas on indoor and outdoor applications. .

GAS CONTROL SYSTEMS

* SINGLE-STAGE: Single-stage gas valve which cycles on &t 100% fire on a call for heat.
“» TWO-STAGE: Two-stage gas valve which fires at 100% or 30%, as required by remote two-stage thermostat. ;
« ELECTRONIC MODULATION {Models SCA/SCB; natural gas only): Solid state contro! system, providing close temperature control - :

through related manifold pressure. On a call for heat from a remote electronic thermostat, controls modulate between 50% and .
100%. Remote thermostat is included. .

AIR CONTROL SYSTEMS
* AIR RECIRCULATION KIT (SINGLE-STAGE UNITS ONLY): First stage control of thermostat energizes unit heater fan to recirculate
warm stratified ceiling air. Second stage control of thermostat opens single-stage gas valve. Kits includes relay and two-stage -

. thermostat (40°-80°F) shipped separately. '

» SPECIAL AIR RECIRCULATION KIT (SINGLE-STAGE UNITS ONLY): Same as the basic kit, with the addition of a manual summs:
switch on thermostat for summer fan operation.

STEP-DOWN TRANSFORMERS
Models FE/BE/F/B
(KVA Reguirements-All voltagss)

Unit Size
Model 25 50 75 100 130-200 250 300 400
F {Heater Only) .25 50 .50 .50 1.00
. with Field-insialied | - N T T T
‘Venter Option”~. . -1 % 80 - 1850 ¢l 7s o Qe - 75 . ,1.00
FE .50 .50 75 75 1.00
BiHeater Only). - | +®0°7 | 180 | 18 . {70 il s v g R
B with Fielg-instalied
Venter Option .50 .50 1.0 1.0
BE. - - A W= ST L I PRt D IR D T ol [ SRy BER R ]
DOWNTURN NOZZLE OUTLETS
Gas-Fired Unit Heaters '
Optional Downtum R y i Optional Downturn
Nozzie with 25° — Nozzie with 50° «
85° Range of Alr 90* Range of Air
Defisction Deflection
o vi reterred {Previously reterred
r‘"_\ (P'!:: :;mu”so' Nr;ah.) ’ ": ——p to as & 60° Nozzie))
e .
\
IMPORTANT:

On gas-fired fan modsls (Mode! F, FE and SCA), do not use vertical louvers
in combination with 50°-90° range of air deflection.



Ace JpAmucth oﬁs ~thc:oughiy»‘b¢f_,
..,dns ﬂ;ﬁﬂw ‘squipment, i SaEE

‘should be suspended 8 to 12 fest above the fioor

The unit ehali be instalied in accordance with the standards
of the National Fire Protaction Association or the National
Fuel Gas Code for gas-fired unit heaters and duct furnaces,
and thess standarcs should be followed carefuily. Authorities
having jurisdicticn should be consulted before installations
are made to verify iocal codes and installation procedures. in
the absence of such codes and procedures, the unit shall be
installed In accordante with the National Fuel Gas Code
ANSI 2223.1-(latest edition).

installation in aircraft hengars should be made in accordance
with ANSI/NFPA No. 408-(latast edition), Standard for Air-
craft Hangars, anc In public garages in accorcdance with
NEPA No. 88A-(latast edition), Standard for Parking Struc-
tures, and NFFPA No. 88B-(latest edition) for repair garages.
ANSUNFPA-408-(iatest edition) specifles a clearance of 10

feet to the bottom of the heater from the highest surface ofthe

top of the wings or angine enclosures, or whatever aircraft
would be the highest to be housed in the hangar, and a
rminimum clearance of 8 feset from the fioor in other sections
of aircratt hangars, such as offices and shops which commu-
nicate with araas used for servicing or storage. The heaters
must be located so as to be protected from damage by
alrcraft or other objects such as cranes and movabte scaf-
fclding

NFPA-88- (latest edition) specifies overhead heaters nv;,:LRe
installed at least 8 feet above the fioor. ¢ ‘

Clearances to combustible construction or material in swrage
from the heater and vent must conform with the National Fuel
Gas Code ANS! Z223.1-(latest edition) pertaining to gas-
burning devices, and such material must not attain a tem-
peratyre over 160° F. by continued oparation of the heater.

UNIT HEATER PLACEMENT

Fan type or blower type unit heaters without uuchmfk
should be iocated with certain rules in mind. In ganaral ;

arranged to blow foward or along exposed wall suriaces.
Where two or more units are employed in the same space,
general scheme of air circulation shouid be mamtamaﬂ
best results.
Suspended unit heaters are most effective when Tocat
close to the working zone as possible; this should ais
kept in mind when determining the mounting hesgm.
shouid be taken to avoid directing the discharge an' dirsy
on the room occupants. ’
Any obstacie or obstruction which will cause deﬁoctson
air supply should be avoided. Partitions, columns, ca
or other obstructions should be taken into conside!
when locating units, in order tc keep any deﬂec:ed axf
turbulsnce at @ minimum,
In large areas, units should be located to discharge ajcaigh
exposed walls, with other units provided to disch il
toward the center of the area. When units must be low_..dir
the center of the space, the air should be discharged tmﬁ:
the exposed walls.
Whare infiltration of coid air is excessive, such as entramt
doors or shipping doors, the unit shouid be located so th '
air will discharge diractly toward the source of cold air,
a distance of 15 to 20 fest,

CLEARANCES AND COMBUSTION AIR

Units must bs instalied so that clearances are provided '
combustion air space, service and inspection, and for p
spacing from combustible construction.

All fuel-burning equipment must be supplied with the air
enters into the combustion process and is then vented
outdoors. Sufficient air must enter the squipment iocationit
replace that exhausted through the vent system. Mo
construction methods invoive the greater use of insul
improved vapor barriers and weatherstripping, with the rest
that bulldings generally are much tighter structurally tha
they have been in the past. Combustion air supply for gas
fired equipment can be affected by these construction cond
tions becauss infiitration that would have existed in the- w
may not be adequate.

Extensive uss of exhaust fans aggravates the situation. Inth
past, the infiltration of outside air assumed in heat lot
calculations (one air change per hour) was assum %
sufficient. ‘
However, current construction methods utilizing more insuli
tion and vapor barriers, tighter fitting and gasketed doors ar
windows or weatherstripping, and mechanica! exhaust far

may now requira the introdustian of outrida air through wi
openings or ducts,

CONTINUED NEXT PAGE
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HEATERS LOCATED IN CONFINED SPACES

FiIG. 1

Confined Space:

A space whose voiume
s less than 50 cudic
toat per 1000 BTUH of
the instaiied applisnce
input rating.

--------

........

_ Do not install unit in confined space without providing wall

openings leading to and from this space. Provide adequate
openings near floor and celiling for ventilation and air for
combustion, as shown in Fig. 1 depending on combustion air
source &s noted below. ‘

Add total BTUH of all appliances in the confined space and
divide by figures below for square inch free area size of sach
{top and bottom) opening. '

" 1.Alr from inside bullding - openings 1 square inch free

arsa per 1000 BTUM. Never less than 100 square inches
free area for sach opening. See (1) in Figure 1 above.
2.Alr from cutside through duct - openings 1 square inch
free arez per 2000 BTUH. See (2) in Figure 1 above.
3. Alr direct from outslde - openings 1 square inch free arsa
per 4000 BTUH. Ses (3) in Figure 1 above,
NOTE: For further detail on supplying combustion air to
confined space see: Nationzl Fuel Gas Code ANSI 2223.1-
(latest edition) 5.3.3.

GAS PIPING AND PRESSURES

To provide adequate gas pressure at the furnace, refer to pipe
sizing tabies. The unit is equipped for a maximurn gas supply
pressure of 1/2 pounc of & ounces. An additional service
regulator external 1o the unit is required to reduce higher
supply pressures to the 1/2 pound maximum,

SIZING GAS SUPPLY LINES

WARNING! Never expose gas controls on unitto greaterthan
1/2 pound pressure! Pressure testing of 1he gas supply piping ¢
system must be carried out before connecting the furnace. A
pipe cap or fieid-suppiled high pressure gas cock must;
be used during proof testing of the system. S
For Natural Gas: Manifold gas pressure is regulated by the
combination vaive to 3.5" water column. inlet pressure to the .
valve must be a minimum of 5" water column or as noted on
the rating plate and & maximum of 14" water column,

For Propans Gas: Manifold gas pressure is reguiated by the -
combination valve to 10" water column. Inlet pressure 1o the
valve must bs a minimum of 11" water column and a maximum.~
of 14" water column, ;
NOTE: Gas supply pressure greate: than 14° W.C. or *
pound requires an additional service rzjulator to be added to .
the unit or supply system. ‘ : :

A mnnni! shut off valve with an %" FROM GAS
N.P.T. plugged tapping accessibie for  SUPPLY
test gage connection must be installed
immed ":{QW of the gas sup- 11
ply conn: n 1¢ the spplisnce. GAS .
GROUND cock |11
SRIoN L
d=q4en  FROM GAS
1o .suPRLY
[ Reals TS
= i
T0 NOTE:
CONTROLS *
Connections
shown are
€" TRAP ——4 by instale *
fer. Not
tumished
by Rezner.
FiG. 2

CAPACITY OF PIPING :
Cubic Feet Per Hour Based on 0.3" W.C. Pressure Drop.
Specific Gravity for Nstural Gas—-0.5 (1000 BTU/CU Foot) « Specific Gravity for Propane Gas-1.6 (2550 BTU/CU Foot)
Length , Diametsr of Pipe
of 172" 3/4° ) 1* - 1-1/4" 1-1/2" 2"
Pips Natursi | Propsne | Naturs! | Propane| Natural | Propane Naturs! | Propane| Natural | Propans; Nstural | Propane
TEEREEl e 17 g2y E.B8RE 35 = Pugids P gso - los14 SR ysuy - 445 14100 1 671 2100 4. 1281 -
30' 73 45 152 83’ 285 174 580 380 890 543 1650
BT [ €3 | "28 |5.:430- t-i79 {245 ] ‘149 "1+:500 | 305 4:.760 | 454 1 1450
50' 56 34 115 70 218 131 440 | 268 670 408 1270
Sy 50 | - 3T (=105 1: 84 |- 198 & 1194400 4.7 244§ £10 |- S72 | 105 4
70 45 28 96 59 180 _ 110 370 _226 560 342 1050
v “:o,'aa. ‘o _._24-—1 M ﬁ'I-Sf'.- ].Sw- ‘-1‘: 98-1 fa- _;.._..ﬂ ,195 -3 ‘90 N 299 930 }1
100' 38 23 79 48 150 - g2 | s05 186 450 281 870
ek T 34 | 2t Fwg2 b 44 - 4= 130 F.r 79 friers {188 1" 410 | 250 |- 780
150" 31 19 64 39 120 73 | 250 153 | 380 232 710
Do 2 17BY 28 4P g 89488 - § 110 e g7y 225t £I87 31350 |- 214 R ) B
200' . 26 16 _55 34 100 61 210 128 ] 320 195 g10 | 372 1
NOTE: When sizing supply lines, consider possibliities of future sxpansion snd Increased heating requirements. =5
. Refer to Nationa! Fusi Gas Cods for additional information on sizing. Z

".Ptgcxz
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All piping must be in accordance with requirements outlined
in the pamphiets National Fuel Gas Code ANSI/Z223.1(latest
edition) published by the American Gas Assoclation.

The National Fusl Code requires tha installation of a trap with

a minimum 3" drip leg. Local codes may require a minimum

drip leg longer than this (typically 6°).

Where regulations requirs and for ease of sérvicing, install a
ground joint union and manual shut-off valve upstream of unit
control systemn, as shown in Fig, 2

NOTE: Ali components of gas supply system must be
leak tested prior to placing squipment In service. NEVER
TEST FOR LEAKS WITH AN OPEN FLAME.

DUCT CONNECTIONS (BLOWER MODEL ONLY)
Propellar fan type unit heaters are not designed or approved
for installation with discharge ducts. Static pressures created
by such ducts can cause serious overheating, venting, or pilot
and burner ignition probiams.

Proper size duct work based on CFM and available pressure
is a must for a good heating installation.

All warm air supply ducts should be equipped with dampers
s0 that the system may be properly balanced.

" Calculated heat loss is a pre-requisite to determining duct

designs for any good warm air heating system. It is recom-

"mended that a simplified method for heat loss ca’-man

sponsored by a reputable organization, be foilo\k i

-recognized authority for such information is the Air Condition

ing Contractors Association, 1228 17th St. N.W. Washingtor
D.C. 20036. A manual covering duct sizing in detall may b
purchased from them.

ELECTRICAL SUPPLY AND CONNECTIONS

All slectrical wiring and connections including o!owics
grounding should be made in accordance with the Naﬁmz
Eiectric Code ANSUNFPA No. 70-{latest adition). Check an
local ordinance or gas company requirements that apply,

A separate line voitage supply with fused disconnect
should be run directly from main panel to the unit, N
connection to ieads in junction box. All external wiring mi ?
within approved conduit and have a minimum temper
rise rating of 63°F. See wiring diagram in heater junction
Conduit from disconnect switch must be run so as
interfere with service panels of heater. The unit mu
electrically grounded in accordance with the National
cal Code, ANSI/NFPA No. 70-(latest edition).
Install room thermostat in accordance with directiom
nished with thermostat. IMPORTANT: Make sure thtt%\
heat anticipator adjustment in the thermostat matehos‘fh
total amp foad of the 24V control circuit.,

Thomas&Betts
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STANDARD PRODUCT LIMITED WARRANTY

Reznor warrants 10 the original ownsr-user that this Reznor proguct will be free from defects in material or workmanship. This warranty is timited

o tweive (12) months from the date of original installation, whether or not actual use begins on that date, or signteen (18} months from date of
shiprment by Reznor, whichever cccurs first. :

MODEL FE, BE, F, B 10/5 YEAR EXTENDED LIMITED WARRANTY

The heat exchangsr, drafthood, flue balfie assembly, burners, and fiue collection box only for FE, BE, F, and B units shall have an sxtended

nine (9) year non-prorated warranty in addition to the standard warranty.

All alectrical and mechanical operating components, with the exception of biower belts on BE and B units, shali have an extended four (4) year

non-prorated warranty in addition 1o the standard warranty.

MODEL OH/OB EXTENDED LIMITED WARRANTY
{Applies to new Mode! OH and OB Unit Heaters purchased sfter March 1, 1994.)

The heat exchanger shall have an extended four (4) year non-proratad warrenty in addition to the standard warranty.
MODELS SCA AND SCB EXTENDED LIMITED WARRANTY
(Appiiss only to new Model SCA and SCB Unit Heaters purchased atter November 1, 1882))

The heat axchanger, burners, and all electrical and mechanical aperating components {with the exception ¢f biowsr behts oh SCB Models) shall

have an extendad four (4) year non-prorated wamanty in addition to the standard warranty.

LIMITATIONS AND EXCLUSIONS

Reznor's obligation undar this warranty is limited 1o repair or replacement at Reznor's factory in Marcer, Pennsylvania, of any part or parts of

_ this Asznor proguct identified by modai or serial number which shall be returned to Reznor with transportaticn charges prepaid and which Reznor's
examination shall disciose 10 1ts satistaction {1 Se defective. Reznor parts or products wiil not be accepiec at Reznor's fastory without an attached

3aturn Materials Tag. Repaired or replacemaent pans will be shipped by Reznor F.O.8. Mercer, Pennsylvania.

1.
2.

“This warranty Soes not cover labor or other cests incurred in repairing, removing, installing, servicing, or hiandling of parts or compiete products.

This warranty will not asply if the input to the product exceeds the rated input as indicated on the name piate by more than 5%, or if the product
in the jucgment of Rezno’ nas been subjected 1o misuse, negiigence, accident , atmospheres cenaining halogenated hydrocarhons, corrosive
atmosphares, aimesphaeres containing any contaminant (silicone, aluminumn oxide, etc.) that agheras to the spark ignition piiot lame sensing
probe causing interruption of normal operation, excessive thermal shock, physical damage, impact, asrasion, unauthorized altsrations, or
cperation contrary ¢ Reznor's primed instructions, or if the serial number has been altered, defaced or removed. .

. Reznor shafl not be liable for any gelault or calay in perdformance of its warranty obligations nereunder caused by any circumstances beyond

its control, including but not limited o judicial or government restrictions or restraints, sirikes, fires, fioods. o7 reduced supplies of raw materials,
energy or pans.

Reznor will not be liable for any foss, damage, cost of repair, or incidenta! or consequential damagas of any kind in connection with tha sale,
use or repair of any Reznor products, THIS WARRANTY IS IN LIZU OF ALL OTHER WARRANTIES, EXPRESS AND IMPLIZED, AND REZNOR
DISCLAIMS ALL OTHER EXPRESS WARRANTIES AND ALL IMPLIED WARRANTIES, INCLUDING IMPLIED WARRANTIZES OF MERCHANT-
ABILITY AND OF FITNESS FOR A PARTICULAR PURPQOSE. No person is authorized 1o assume for Reznor any other warranty, obligation or
liabllity. _ .

Thomas&Betts
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APPROVED

Model F and B

Gas-Fired, Gravity-Vented
Unit Heaters

m MERCER, PA. 16137

INSTALLATION FORM RGM 434-A
Obsoletes 434-8

Dimensional Drawings ........c.cceemversinnnes

Louvers, Optional Vertical

lAPPLIES TO: Installation/Operation/Service
Table of Contents
Installation and Operation ........ceeees sesorseseres Par. 1-24
Check Installation and Start-Up ...ccceeveeenee Par. 25
Optional Equipment Par. 26-33
Service/Maintenance/Troubleshooting ....... Par. 34-4
Index by Paragraph
Belt Tension .....coevereeveisnnesssncnssasnsanaonas Duct Flange (Blower Model Option) ............... 29 Multiple Heater Control Option ................

Blocked Vent Switch ECO Device ...covirvvnnriervcnisenmeniisieninns 20, 42 Nozzles, Downturn Air (Optional)
Blower/Filter Cabinet (Optional) .......cccccceens 33 Electrical Supply and Connections............. 12 Operating SEQUENCE ........oorrmrrmnienecernnans 25
Blower Motor " Fan Blade......... et ensasenenensren st rans 39 Orifices, Burner and Pilot ... vrerrees 36
Blower ROtation.....c.cccoveiciiruervonssrinsensanannns 17 Fan Control....cceviimiiivisisenennseneens 18,42 PUOL .ottt bereneaas 22. 35
Blower Speed Adjustment .........cc.coveenecaene 16 Fan MOtOr ...ccvineiiicsienensensene 14, 39  Polytube Adapter (Blower Model Option) ..... 30
Bottom ACCess ....coueraraennnne .34 Gas Piping and Pressures ........cecceeereercrenes 11 Suspending the Unit

BUMETS .ovovveneeneceeeccciiiirensneviieseses 23, 34 Guard Options (Blower Model) ..... w31 Thermostats ..c.cocevvrereeeeererenns

Burner Air Adjustment ........ccccooevuereerinenn 24 Hanger Kits (Optional) .....c.oveeveuscreivserionrenns 9 Troubleshooting ...cceoeveverecrccecniirencmimirininns
Burner Rack Removal ......ccocooiriiinninennnn. 34 Hazard Intensity Levels ....ooeriiiennnenens Pg 2 Uncrating and Preparation ..........ccceeevivineinens 4
Carryover, Flash ......ccocvevireeenne. 37 Heat EXChanger ....oeeereeneenrinrnieinnencs 38 Valve, Operating Control .....ccoeeveennnes 21,41
Check Installation and Start-Up Ignition SYStem ... vveccciiincienriniennne 22,35 Vent Outlet, Horizontal/Vertical ...........c...... 8
Clearances to Combustibles ..........ococoveeneee Installation Codes ......coemvermrereccrnnincrenenn 1 Vent System ..oceiieinnencsinesnensnns 10, 40
Combustion Air ........ccoevveeereereserenenennns Limit Control ............. Venter, Optional Power .........ccccoeuune 10, 28
Confined Space Installation.......ccooevrenenne. Locating the Heater WAITANLY eeveeereeveneeteneersnsasasseiesesresersnstesens

Wiring Diagrams

FOR YOUR SAFETY
If you smell gas:
1. Open windows.
2. Don't touch electrical switches.
3. Extinguish any open flame.
4. Immediately call your gas supplier.

FOR YOUR SAFETY

The use and storage of gasoline or other flam-
mable vapors and liquids in open containers
in the vicinity of this appliance is hazardous.

WARNING: Gas-fired appliances are not de-
signed for use in hazardous atmospheres con-
taining flammable vapors or combustible dust,
in atmospheres containing chlorinated or ha-
logenated hydrocarbons, or in applications
with airborne silicone substances. See Haz-

ard Levels, Page 2.

WARNING: Improper installation, adjust-
ment, alteration, service, or maintenance can
cause property damage, injury or death. Read
the installation, operation, and maintenance in-
structions thoroughly before installing or ser-
vicing this equipment.

GENERAL

Installation should be done by a qualified agency in accordance
with the instructions in this manual and in compliance with ali
codes and requirements of authorities having jurisdiction. The
instructions in this manual apply to the unit heater models shown
on the right.

Model Fuel Vent Air Delivery
F | Gas-Fired | Gravity |Propeller Fan
Centrifugal Blower
B Gas-Fired | Gravty |(heater may be attached
to ductwork)

Mfg No. 98126

434 Page 1



HAZARD INTENSITY LEVELS

/~~* DANGER: Failure to comply will result in severe personal injury or death and/or property damage. (‘

« WARNING: Failure to comply could result in severe personal injury or death and/or property damage.
3. CAUTION: Failure to comply could result in minor personal injury and/or property damage.

1. Installation Codes 2. Warranty

The gas-fired unit heaters coveréd in this manual are design-certified Refer to limited warranty information on the warranty card in the
by the American Gas Association and approved by the Canadian Gas "Owner’s Envelope”.

Association for use with either natural or propane gas. The type of gas
for which your heater is equipped and the correct firing rate are shown
on the rating plate attached to your unit. Electrical characteristics are

shown on the motor nameplate and on the unit rating plate. WARRANTY: Warranty is void if...... :
In the United States, these units must be installed in accordance with a. Unit Heaters are used in atmospheres containing flammable !

the standard of the National Fire Protection Association or the Na-
tional Fuel Gas Code ANSI Z223.1a (latest edition). The National
Fuel Gas Code is availabie from the American Gas Association, 1515

vapors or atmospheres containing chlerinated or halogenated
hydrocarbons or airborne silicone substances.

Wilson Boulevard, Arlington, VA 22209. NFPA Publications are avail- b. Wiring is not in accordance with the diagram furnished with
able from the National Fire Protection Association, Battery March Park, the heater.

Quincy, MA 02269. A Canadian instailation must be in accordance c. Unit is installed without proper clearances to combustible |
with the CAN/CGA B149.1 and B149.2 Installation Code for Gas materials or located in a confined space without proper ven-

Buming Appliances and Equipment. Canadian Codes are available

from the Standards Department, Canadian Gas Association, 55 Scarsdale ) .

Road, Don Mills, Ontario M3B-2R3. Local authorities having juris- d. Fan-type unit heater is connected to a duct system.

diction should be consulted before installations are made to verify lo-
l codes and installation procedures.

tilation and air for combustion. (See Paragraphs 6 and 7.)

rances from the heater and vent to combustible construction or

! .rial in storage must conform with the National Fuel Gas Code

ANSI Z223.1a (latest edition) pertaining to gas-burning devices, and

such material must not attain a temperature over 160°F by continued
operation of the heater.

Special Installations (Aircraft Hangars/Garages)

Installations in aircraft hangars should be in accordance with ANSY/
NFPA No. 409 (latest edition), Standard for Aircraft Hangars; in pub-
lic garages in accordance with ANSI/NFPA No. 88A (latest edition),
Standard for Parking Structures; and for repair garages in accordance
with ANSI/NFPA No. 88B (latest edition), Standard for Repair Ga-
rages. ANSI/NFPA-88 (latest edition) specifies overhead heaters must
be installed at least eight feet above the floor. In Canada, installations
in aircraft hangars should be in accordance with the requirements of
the enforcing authorities, and in public garages in accordance with CAN/
CGA B149 codes.

ANSI/NFPA 409 (latest edition) specifies a clearance of ten feet to the
bottom of the heater from the highest surface of the top of the wing or
engine enclosure of whatever aircraft would be the highest to be housed
in the hangar, and a minimum clearance of eight feet from the floor in
other sections of aircraft hangars, such as the offices, and shops which
communicate with areas used for servicing or storage. The heaters
must be located so as to be protected from damage by aircraft or other
objects such as cranes and movable scaffolding. In addition, the heat-
ers must be located so as to be accessible for servicing, adjustment, etc.

- ¢

. 10maséBetts
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Registered
Manufacturer
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Unit Heaters marketed under the Reznor
Trademark are manufactured at
our ISO 9002 registered
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3. Dimensional Data

Fan-Type, Gravity-Vented Unit Heater

. .
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Size A B C D E F G H l J K L M N
. . Nat - Pro
25 | 30-5/32 | 13-9/16 | 27-1/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 19 4Rnd | 10-9/32 [16|1/2-1/2] 21-1/2 27-21/32
50 | 30-5/32 | 13-9/16 | 27-1/16 | 31-7/16 |5-27/32, 14-7/16 | 14-1/32 19 4Rnd | 10-9/32 |16|1/2:1/2] 21-1/2 27-21/32
75 | 30-5/32 | 15-9/16 | 27-1/16 | 31-7/16 {5-27/32| 14-7/16 | 14-1/32 19 50wl | 10-17/32 |16 1/2.1/2) 21-1/2 27-21/32
100 | 30-5/32 | 17-9/16 | 30-7/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 19 6 Oval | 12-29/32 [16|1/2: 1/2] 21-1/2 27-21/32
125 32 23-5/16 | 30-7/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 | 17-15/16| 7 Oval | 14-7/16 [16]1/2 1/2| 21-1/2 28-1/2
165 | 40-5/32 | 20-5/16 | 35-7/16  35-15/16] 4-7/8 | 19-15/32 15-23/32|23-13/32| 8 Oval | 14-9/32 |24|1/2 1/2] 27  36-25/32
200 | 40-5/32 | 23-5/16 | 36-3/16 . 35-15/16| 4-7/8 | 19-15/32|15-23/32/23-13/32| 8 Oval | 14-13/32 [24|1/2:1/2 27 3e-25/32
250 | 40-5/32 |28-13/16] 36-3/16 ;35-15/16| 4-7/8 | 19-15/32{15-23/32|21-13/16] 10 Oval | 12-11/32 {24 1/2i1/2 27 38-3/8
300 | 40-5/32 |28-13/16{36-11/16:35-15/16| 4-7/8 | 18-15/32|15-23/32|21-13/16] 10 Oval | 12-11/32 |24 3/4é1/2 27 3838
400 | 40-5/32 | 37-1/16 | 37-5/16 : 35-15/16| 4-7/8 |19-15/32 15-23/32{21-13/16{ 12 Oval 13 24 3/4?1/2 27 38-3/8

&/’*\ Suspension Notes:

stalled.)

Use Dimension "G" for two-point suspension and "E” and "F" for four-
point suspension. (Two-point suspension is standard: four-point is op-
tional. Four-point suspension is available either factory or field in-
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3. Dimensional Data (cont'd)
/B\lower-Type, Gravity-Vented Unit Heater
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Size| A B c D E | FO G H ! J K L -
@ Hanger| 0O 0] Nat . Pro e
25 | 30-5/32 | 13-9/16 | 43-¥8 | 31-7/16 | 5-27/32| 14-7/16 | 61-¥/8 18 4Rnd | 10-9/32 16 1/2 1/2 ;é
| 50 |30532] 13916 50 | 31716 5-27/32| 147116 | 61-¥8 | 19 | 4Rnd | 10932 | 16 V2 | 2
i | 30-5/32 | 15-9/16 50 31-7/16 | 5-27/32| 14-7/16 | 61-3/8 19 5COwal | 10-17/32 16 172 1/2 e
100 | 30-5/32 | 17-9/16 50 31-7/16 | 5-27/32] 14-7/16 | 61-3/8 19 6 Owal | 12-29/32 16 1/2 1/2
125 32 23516 | 47-1/2 | 31-7/16 |5-27/32) 14-7/16 |65-29/32| 17-15/16] 7 Oval | 14-7/16 16 12 12
165 | 40-532 | 20-5/16 61 35-15/16| 4-7/8 |19-15/32! 76-1/8 |23-13/32] 8 Oval | 14-9/32 24 2 1 12
200 | 40-5/32| 23-5/16 | 66-1/2 |35-15/16| 4-7/8 |19-15/32| 76-1/8 |23-13/32] 8 Oval | 14-13/32 24 1/2 ; 1/2
250 | 43-9/16 |28-13/16] 66-1/2 |35-15/16| 4-7/8 |19-15/32] 76-1/8 [21-13/16! 10 Oval | 12-11/32 24 172 1 12
300. | 43-9/16 | 28-13/16| 66-1/2 {35-15/16| 4-7/8 |19-15/32! 76-1/8 21-13/16/ 10 Oval | 12-11/32 24 3/4 1/2
400 | 43-9/16 | 37-1/16 | 66-1/2 135-15/16| 4-7/8 |19-15/32! 76-1/8 |21-13/16) 12 Oval 13 24 34 1 112
Size| M N P R s T U ! W ® X 2
U] 0] 0] 0] @ e} 0] 0} Hanger i
25 | 3-23/32|20-15/16] 17-%4 | 5-1/4 | 10-¥4 | 8-7/16 14-3/4 6-3/16 31-7/32 21-1/2 127-21/32
50 | 3-23/32|20-15/16| 17-3/4 | 5-1/4 | 10-3/4| 8-7/16 14-3/4 6-3/16 31-7/32 21-1/2 :27-21/32
75 | 2-23/32 | 20-15/16| 17-34 | 5-1/4 | 12-3/4| 8-7/16 14-3/4 6-3/16 31-7/32 21-1/2 127-21/32
100 | 1-23/32 | 20-15/16{ 17-3/4 ’ 5-1/4 | 14-3/4| 8-7/16 14-3/4 | 6-3/16 31-7/32 21-1/2 - 27-21/32
125 | 1-11/32|25-15/16| 17-¥4 | 5-1/4 | 20-1/2| 8-7/16 20-1/2 ! 6-3/16 35-3/4 21-1/2 = 28-1/2
165 | 2-27/32 |25-15/16| 25-1/4 | 7-1/4 | 17-1/2| 11-7/16 20-1/2 7-15/16 36-11/16 27 136-25/32
200 | 1-11/32 |25-15/16| 25-1/4 | 7-1/4 | 20-1/2| 11-7/16 20-1/2 7-185/16 36-11/16 27  136-25/32
250 | 5-29/32 | 40-9/16 | 25-1/4 | 7-1/4 26 11-7/16 26 7-15/16 36-11/16 27 | 38-38
300 | 5-20/32 | 40-9/16 | 25-1/4 | 7-1/4 | 26 | 11-7/16 26 ! 7-15/16 36-11/16 27 | 38-38
400 | 6-25/32 | 50-9/16 | 25-1/4 | 7-1/4 | 34-1/4| 11-7/16 34-1/4 | 7-15/16 36-11/16 27 ' 38-38

®When equipped with optional blower cabinet.
@When equipped with optional duct flange.
@Dimension includes a 3/4" flange on the rear of
the blower cabinet.

< | ®Use with 4-point suspension without blower
L cabinet,
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®Use with 4-point suspension with blower cabinet.

®Contactor is standard on Models 300 and 400: optional on other sizes.
@Contactor location with optional three phase motors on Sizes 30. 75, 100
and 125, -

®Deduct 6-3/8" on Sizes 30,75, and 100 when cquipped with direct drive
MOLOr.




4. Uncrating and Preparation

This unit was test operated and inspected at the factory prior to crating
and was in operating condition. If the heater has incurred any damage
in shipment. file a claim with the transporting agency.

Check the rating plate for the gas specifications and electrical charac-
teristics of the heater to be sure that they are compatible with the gas
and electric supplies at the installation site. Read this booklet and
become familiar with the installation requirements of your particular
heater. If you do not have knowledge of local requirements, check
with the local gas company or any other local agencies who might have
requirements concerning this installation. Before beginning, make
preparations for necessary supplies, tools, and manpower.

Check to see if there are any field-installed options that need to be
assembled to the heater prior to installation. Each of the option pack-
ages includes a list of components and step-by-step instructions. Fora
brief description of optional hanger kits, refer to Paragraph 9 For a
brief explanation of other frequently specified field-installed options,
see Paragraphs 26-33. After becoming familiar with the instructions,
assemble and install the options that are required for your heater.
Unless the crate bottom has been removed for option installation, leave
it attached until after the heater has been suspended. If the crate bot-
tom has been removed, the bottom of the heater must be supported
with plywood or appropriately placed boards. Without adequate sup-
port, the bottom access panel could be damaged.

To protect the unit during shipping, the blower model has special sup-
ports that must be removed before installation. Follow these instruc-
tions to remove:

OIBlower Support Legs -- Remove the two blower support legs and
SCTews.

CIMotor Shipping Block - Remove the wooden block located under
the motor bracket. Find the two rubber pads shipped in the instruction
envelope. Place these pads on the ends of the motor bracket bolts.

CMotor Shipping Plate -- Blower models that are equipped with mo-
tors of 3/4 HP or less have a metal shipping piate attached between the
motor and the blower housing. Remove and discard the shipping plate.
Note: On units factory equipped with an optional belt guard, the belt
guard must be removed in order to reach the shipping plate.

5. Unit Heater Location

For best results, the heater should be placed with certain rules in mind.
In general, a unit should be located from 8 to 12 feet above the floor.
Units should always be arranged to blow toward or along exposed wall
surfaces, if possible. Where two or more units are installed in the same
room, a general scheme of air circulation should be maintained for best
results.

Suspended heaters are most effective when located as close to the work-
ing zone as possible. and this fact should be kept in mind when deter-
mining the mounting heights to be used. However, care should be
exercised to avoid directing the discharged air directly on the room

. occupants.

Partitions, columns, counters, or other obstructions should be taken
into consideration when locating the unit heater so that a minimum
quantity of airflow will be deflected by such obstacles.

When units are located in the ceater of the space to be heated. the air
should be discharged toward the exposed walls. In large areas, units
should be located to discharge air along exposed walls with extra units
provided to discharge air in toward the center of the area. -

At those points where infiltration of cold air is excessive, such as at
entrance doors and shipping doors. it is desirable to locate the unit so

that it will discharge directly toward the source of cold air from a dis-
tance of 15 to 20 feet.

Units should not be installed closer than 18 inches from any wall.

CAUTION: Do not locate the heater where it
may be exposed to water spray, rain or drip-
ping water.

6. Clearances and ’Combustion Air

Units must be installed so that the following clearances are provided
for combustion air space, service and inspection. and for proper spac-
ing from combustible construction.

Model i Required Clearances
Type | Size Top|FAue Connector’ Sides |Bottom| Rear
Fan | 25-125 2"* 6" 18" ) 12" ** 124"
165 - 400 6" * 6“ i 18" 12" e 24“ ik
|Blower 25 -400 6"* 6" P18" | 12" 124"

Notes: * Measure Top Clearance as illustrated.

Combustible Surface

AAL LN AL U NSNS AN LAY

Top Clearance

A

** When supplied with optional downtumn nozzle, bottom clear-
ance is42". For service purposes, on standard units. bottom
clearance exceeding minimum (12") is not required but may
be desirable.

**+ For servicing purposes only, rear must have 24" clearance.

All fuel-burning equipment must be supplied with the air that enters
into the combustion process and is then vented to the outdoors. Suffi-
cient air must enter the equipment location to replace that exhausted
through the heater vent system. In the past, the infiltration of outside
air assumed in heat loss calculations (one air change per hour) was
assumed to be sufficient. However, current construction methods uti-
lizing more insulation, vapor barriers, tighter fitting and gasketed doors
and windows or weather-stripping, and mechanical exhaust fans may
now require the introduction of outside air through wall openings or
ducts.

The requirements for combustion and ventilation air depend upon
whether the unit is located in a confined or unconfined space. An
"unconfined space” is defined as a space whose volume is not less than
50 cubic feet per 1000 BTUH of the instailed appliance. Under all
conditions, enough air must be provided to ensure there will not be a
negative pressure condition within the equipment room or space. For
specific requirements for confined space installation, see Paragraph 7.
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7. Combustion Air Requirements for a Heater Located in a Confined Space

- not install a unit in a confined space without providing wall open-
( leading to and from the space. Provide openings near the floor
- ceiling for ventilation and air for combustion as shown in Figure 1,
depending on the combustion air source as noted in Items I, 2, and 3
below the illustration.

Figure 1 - ;
Confined Space: A _ g -
space whose volume is g é}? mo_ LB 2
less than 50 cubic feet Confined Space I
per 1000 BTUHofthe § = & .. .

installed appliance o m=_ @ =

input rating

Add total BTUH of ali appliances in the confined space and divide by
figures below for square inch free area size of each (top and bottom)
opening.

1. Air from inside the building -- openings | square inch free area per
1000 BTUH. Never less than 100 square inches free area for each
opening. See (1) in Figure 1.

2, Air from outside through duct -- openings | square inch free area
per 2000 BTUH. See (2) in Figure 1.

3. Air direct from outside -- openings | square inch free area per 4000
BTUH. See (3) in Figure 1.

NOTE: For further details on supplying combustion air to a confined
space, see the National Fuel Gas Code ANSI Z223.1a (latest edition ).

8. Horizontal/Vertical Vent Outlet

Al heaters are designed for either a horizontal or vertical vent outlet,
Sizes 25, 50, 75, 100, 165, and 200 are shipped with the vent outlet
installed in the horizontal position. Sizes 125, 250, 300, and 400 re-
quire field assembly of the vent outlet. When the outlet is in the hori-
zontal position, it is recommended that a 12-18" piece of straight pipe
be connected to the outlet before installing an elbow.

WARNING: Sizes 125,250, 300 and 400 require
field assembly of the flue outlet. Follow the in-
structions carefully. Failure to provide proper
nting could result in death, serious injury

’ I*.‘1d/or property damage.

8.1 Horizontal/Vertical Vent Outlet -- Sizes 25,
50,75, 100, 165 and 200

The heater in these sizes is shipped with the vent outlet in the horizon-
tal positon. If a vertical vent outlet connection is needed, reverse the
positions of the flat cover plate and the flue collar assembly. See Fig-
ure 2.

Figure 2 - Vent Outlet Positions

Sizes 25, 50, 75, 100,
165, and 200 - Vent is
factory assembled in
the horizontal position.

Sizes 285, 50, 75, 100,
165, and 200 -
Change the position
of the flue collar
*'ssembly for a
:rtical vent outlet

TAN TALLATION NOTE: The_instructions and
illustrations in Sections 8.2 and 8.3 show the vent outlet being as-

sembled in the horizontal position. To assemble the vent outlet in
the vertical position, follow the instructions REVE the po-

sitions of the flue collar assembly and the cover.
8.2 Assembly Instructions for Vent Outlet - Size
125

A size 125 heater requires field assembly of the vent outlet. The three
sheet metal pieces and a parts bag including the instructions and screws
are shipped attached to the drafthood of the heater.

1. Remove the two center screws (one on each side) that are holding

the three flue outlet pieces in place during shipping. Use these screws
and the 16 screws (#10x1/2" sheet metal screws) in the plastic bag.

2. Attach the Flue Collar Support - Size 125

* Position the support with the opening > ‘>J| Eloul:ar
toward the back of the heater LA Support
* Slide the flange on the frontof the @ % <\ //§7

flue collar support under the draft- . S 2 ;
hood (top of the heater) '
¢ Fasten with five sheet metal screws

Front Flange

(slide front flange under top
of heater)

Figure 3A -
Size 125

Sl}d'e the
Flange on
Front of
Flue Collar
Support
Underneath
the
Drafthood

/ * Drafthood

] = Sheet Metal
Screw (5)

Flue
Collar
Support

434 Page 6

il

H"ﬂ jshe

iR



C

3. Attach the Flue Collar Assembly - Size 125 (See
Installation Note, page 6)

Flue Collar

) . Assembly
AN T

Position the flue collar
assembly over the rear
opening

¢ Fasten with four sheet
metal screws

4. Attach the Cover - Size 125 " Flat Cover

® Position the flat cover over f
the top opening .. Y

* Fasten on the top and back ;
with eight sheet metal screws

Figure 3B -
Size 125

Flue Collar

Assembly
Sheet Metal
Screw (4)

Figure 3C

- Size 125 Sheet Metal

Screw (8)

8.3 Assembly Instructions for Vent Outlet - Sizes 250, 300 and 400

The vent outlet on these heaters requires field assembly. The three sheet metal pieces and a parts bag including the instructions and screws are

shipped attached to the drafthood of the heater.

1. Remove the two center screws (one on each side) that are holding
the three flue outlet pieces in place during shipping. Use these screws
and the 24 screws (#10x1/2" sheet metal screws) in the plastic bag.

2. Attach the Flue Collar Support - Sizes 250, 300, 400
¢ Position the support around

the hole in the drafthood with
the opening toward the back
of the heater
+ Fasten with nine sheet metal
SCrews FLUE COLLAR SUPPOAT

3. Attach the Flue Collar Assembly - Sizes 250, 300, 400
(See Installation Note, page 6)

* Position the flue collar
assembly over the rear
opening

* Fasten with seven sheet
metal screws

nu
COLLAR

Figure 4B - Sizes 250,
300, and 400

Figure 4A - Sizes
250, 300, and 400

. DRAFTHOOD
ASSEMBLY
SHEET METAL
SCREW (9)

SEES——

NJ,

4. Attach the Cover - Sizes 250, 300, 400
* Position the flat cover over

the top opening
® Fasten on the top and back

with ten sheet metal screws coves

Figure 4C -
Sizes 250,
300, and 400 ‘?552»‘,‘52‘,“?

1/
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9. Suspending the Unit

Before suspending the unit, check the supporting structure to be used
-erify that it has sufficient load-carrying capacity to support the weight
ne unit.

Net Weight (Ibs)
Model Size
Type |25| 50| 75 100|125]165{200|250{300| 400

Fan 72| 79| 88| 97|127|149{170|204|221|276
Blower | 93] 100| 114|126| 150| 201|235( 273|296| 390

NOTE: If the installation includes an optional stepdown transformer
kit (Option CF or CG), the stepdown transformer bracket is part of the
heater suspension and must be installed prior to hanging the heater.
Follow the instructions on the installation sheet included with the op-
tion kit.

A fan-type unit heater is equipped with standard two-point suspen-
sion. A 3/8-16 threaded hanger bracket assembly is located on each
side of the heater. If a fan-type unit has been ordered with optional,
factory-installed, four-point suspension (Option BJ6), it will have two
threaded hanger brackets on each side.

A blower-type heater is equipped with standard four-point suspen-
sion. Two 3/8-16 threaded hanger bracket assemblies are located on
each side of the unit. Each hanger bracket assembly is designed for
threaded rod attachment.

For both "standard” and "optional” suspension point dimensions, see
Dimension Tables in Paragraph 3. .

WARNING: Suspend the heater only from the threaded
hanger brackets. Do not suspend from the heater side

panel.

When the heater is lifted for suspension, the bottom must be protected.
If the wooden crate bottom has been removed, the bottom of the heater
will have to be supported with plywood or the appropriately placed
material. If the bottom is not supported. the bottom access panel could
be damaged. Also, when lifting a blower unit, support the blower and
motor to prevent the unit from tipping.

All blower models have legs that support the blower assembly during
shipping. After the unit is suspended, these legs should be removed.
Be sure that the threaded hanger rods are locked to the heater as shown
in Figure 5.

Figure 5 - Suspension

ADD NUT TO LOCK TO INNER
PANEL. NOTE- 00 NOT. LOCK
TQ OUTER PAMEL. - THIS WAY
PREVENT THE QUTER S!DE

PANEL FROM SC€ING REMOVABLE
FOR FUTURE SERVICE.

l
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If an optional downturn air nozzle is used. the unit must be suspended
from four points to ensure level suspension. Two hanger brackets are
included in the downturn option package and must be field-installed
on fan-type units with standard two-point suspension. For addittonal
information, refer to Paragraph 27 and the instructions that are fur-
nished with the option package.

When blower-type units are equipped with an optional blower/filter
cabinet, there are two suspension points on the blower cabinet hanger
bar. Suspend a unit equipped with a blower/filter cabinet from four
points. using the two heater hanger bracket assemblies closest to the
front of the heater and the two suspension points on the blower/filter
cabinet.

If one of the four optional, field-installed hanger kits has been ordered
for your heater, it will have been shipped separately. Each option pack-
age includes a list of components and complete, step-by-step assembly
instructions.

Optional, Field-Installed Hanger Kits:

1) Four-Point Suspension (fan models only) - Option CK7

This option kit is designed to convert a fan-type heater from standard
two-point suspension to four-point suspension. The kit contains two
additional hanger brackets.

2) Two-Point Swivel Connectors (fan models only) -
Option CKS8 (See Figure 6.)

The purpose of this option kit is to adapt the standard hanger bracket
so that the heater can be suspended from 1. threaded. stationary pipe.
The swivel connector screws "into” the threaded hanger bracket on the
heater and "onto" the 1" threaded pipe used for hanging the heater.
The kit includes two swivel hanger connector assemblies and two lock
washers.

Figure 6 - Two-Point Suspension with Swivel
Connections (fan models only)

3) Four-Point with Swivel Connectors (fan-models only) -
Option CK9 (See Figure 7)

This option package is designed to convert a fan-type heater from stan-
dard two-point suspension to four-point suspension with swivel con-
nectors. By installing this kit the standard fan-type heater can be hung
from four 1", threaded. stationary pipes. The kit includes two hanger
bracket assemblies. four swivel hanger connector assemblies and four
lock washers.

4) Four-Point Swivel Connectors - Option CK10 (See
Figure 7)

This option package is used on u heater that is already equipped with
four-point suspension to adapt it for suspension from four 1", threaded.

C




stationary pipes. The kit includes tour swivel hanger connector assem-

blies and four lock washers.

0 % s

Figuré 7 - Four-Point Suspension with Swivel
Connections (Applies to both fan and blower models)

10. Venting

DANGER: Failure to provide proper venting
could result in death, serious injury, and/or
property damage. This heater must be installed
with a vent connection and proper vent to the
outside of the building. Install vent in accor-
dance with Part 7, Venting of Equipment, of
the National Fuel Gas Code, ANSI Z223.1 (lat-
est edition) or applicable provision of national,
state or local codes. A Canadian installation
must be in accordance with the CAN/CGA
B149.1 and B149.2, Installation Code for Gas
Burning Appliances and Equipment, and ap-
plicable local codes. Also, follow venting rec-
ommendations listed below.

Safe operation of any gravity-vented gas equip-
ment requires a properly operating vent sys-
tem, correct provision for the combustion air
(See Paragraphs 6-7) and regular maintenance
and inspection (See page 27). See Hazard Lev-
els, page 2.

Heaters have the following vent outlet sizes:

NOTE:
Standard | Model Size Configuration of
units manu- Size Horizontal/Vertical Vent Ouitet
factured prior | 25 - 50 4" Round
to 10/89 (Se- 75 5" Oval
rial No. Date 100 6" Oval
Code priorto ™ "425 7" Oval
AOJ) have a {55200 8" Oval
:/erlt‘il:alﬁ\i‘eenci 250 - 300 10° Oval
. 400 12" Oval
outlet in the

sizes listed. Units manufactured prior to 10/89 with Option BT1 have

the horizontal/vertical vent outlet.

Ventmg Requirements - All Models
. Provide a minimum clearance of 18" between the drafthood relief
opening and any obstruction. Do not expose the relief opening to
wind drafts from any source such as from an overhead door or adja-
cent air handling equipment.

2. The unit is equipped with a built-in draft diverter. consequently an
external draft diverter MUST NOT be installed in the vent connec-
tor or any internal alterations made. Do not install a manual damper
or other fixed restriction in the vent connector.

3. Vent pipe shouid be a minimum of 24 gauge galvanized steel or
other non-corrosive material. Double wall. Type B vent such as
Metalbestos or Amerivent is recommended. Where it is necessary
to run the vent pipe through an exterior wall of combustible materi-
als, a suitable thimble must be used. The vent pipe shall have a
clearance of at least six inches from combustible materials, or as is
specified by the double-wall vent pipe manufacturer.

4. With the outlet on the heater in the horizontal position, it is recom-
mended that a 12-18" piece of straight pipe be connected to the flue
collar before installing an elbow. The horizontal vent pipe run should
have a uniform rise of at least 1/4" per foot of horizontal run in the
direction of discharge. The length of the lateral run must not ex-
ceed lengths showing in the vent tables of the National Fuel Gas
Code or the Canadian Installation Code for Gas Burning Appli-
ances (See Tables 1 and 2).

5. Lateral runs should be supported every six feet using a non-com-
bustible material, such as strap steel or chain. Do not rely on the
drafthood or heater for support of either horizontal or vertical vent
pipe.

6. Vent connectors serving Category I heaters shall not be connected
into any portion of a mechanical draft system operating under posi-
tive pressure.

Figure 8 -
Venting M
SLOPE AT LEAST
TEE KITH CAP L 1/% INCH PER FOOT
INSTALLED N UPHARD

SMALL DIAMETER
TUBING TO DRAIN

e —————
E
——————————

6. Where it is necessary to use a long run of vent pipe. or where the
vent pipe is exposed to cold air, condensation within the pipe may
occur. There are two ways to overcome or eliminate this problem.

(a) Prevent condensation by insulating the pipe so that the tempera-
ture of the flue products never drops below 250°F.

(b) Use double-wall, Type B vent pipe which is recommended for
the reduction or elimination of condensate problems. Where ex-
treme conditions are present and condensate is anticipated. install a
trap for collecting condensate. (See Figure 8.)

7. The vent connection may be made into a suitable permanent chim-
ney or into a gas vent. The effective area of the vent connector. gas
vent or chimney when connected to a single appliance shall not be
less than the area of the appliance drafthood outlet or in accordance

with approved venting methods. The effective area of the gas vent
34 Page 9



10. Venting (cont'd)

or chimney when connected to more than one appliance shall not

#“™™ 3 less than the area of the largest vent connector plus 50% of the

.eas of additional vent connectors or in accordance with approved
venting methods.
Minimum permissible height of the vertical vent is five feet provid-
ing no horizontal vent pipe connector is used. If a horizontal vent
connector is necessary, consult Tables 1 and 2 or the National Fuel
Gas Code or the Canadian Installation Code for Gas Bumning Ap-
pliances, for the maximum permissible length of a horizontal pipe
run (vent connector) for a given vertical height of gas vent.

Table 1

Maximum Horizontal Run for Double Walf Type B
Connector and Dourble-Wall Type B Vent

Modei Sizes | 25/50 | 75] 100} 125] 165/200 | 250/300 | 400
Vertical Vent Diameter
HeightofVent| 4" |5"} 6" | 7" 8" 10" 12"
7 2' 616 |86 6' 6' 6'
9 e' 617 |16 16’ 16' 16'
10 8 (10'] 16'{ 20 20' 20' 20
15' 12' |16'| 16'| 30' 30 30 30
20' 16' |20'f 30'{ 30’ 30 30' 30
30 18' {20'| 40' | 40' 40 40' 40'

Table 2

Maximum Horizontal Run for Single Wall Metal Pipe

Model Sizes | 25/50] 75] 100] 125] 165/200 | 250/300 | 400
Vertical Vent Diameter
-
jhtofvent, 4" |5"| 6" | 7" 8" 10" | 12"
6' 2 |j2121 2 2 2' 2
8' 2 |5615 [10 10' 10' 10'
10' 2 |5]10 1% 15 15’ 15’
15' 2 511015 20' 20' 20'
20' N.R. 10'} 1% 20' 20' 20'

The gas vent or chimney should extend at least three feet above the
highest point where it passes through a roof of a building and at
least two feet higher than any portion of a building or obstruction
within a horizontal distance of ten feet. A suitable weather cap
should be installed on the end of the vent pipe to prevent rain or
snow from entering the open end. See illustrations in Figures 9, 10,
and 11.

Figure 10 HEATHER CaP -—\@
Venting 297 MINIMUM l %s-uu
— h 3 MINIMUM
Arrangement i
> ROQF JAGK
with Vent . L

Run

COUSLE-HALL PIPE OR
SINGLE-MALL PIPE |
OOUBLE -WALL PIPE I8 !

SINGLE -#iLL PIPE

1

]
SLOPE AT LEAST TEE OR ELAON l

179 PER FCAT CAP LONER AM
UPMARD OF TEE If USEQ ‘

Figure 11 -
. WEATHER CaP
Venting e T ¥
24° WININUR DOUBLE-uaLL
As'rangement — l/' e s"mmuw
without Vent noor sac
Run DOUBLE-waLl PIPE OR

SINGLE-WALL PIPE

Figure 9 -
- WEATHER CAP
Venting PR
Arranement 247 AINZIOA
3’ MINIMUM
—
through a i b
Cellmg QOUBLE-HALL ROOF JACK
PIPE .
-
OOUBLE-WALL PIPE OR USE THIMOLE
SINGLE~WALL PIPE THROUGH
CEILING
(]
== L
: SLOPE AT LEAST TEE OR ELBON
174" PER FQOT CAP LOWER RUN
UPWARQ OF YEE IF USED
!
1
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8. If the unit heater is installed in a space served by a large exhaust fan,

be sure that the exhaust fan does not affect the operation of the
heater or the satisfactory venting of its products of combustion.

If a negative pressure exists, as evidenced by a downdraft. a fac-
tory-designed mechanical motor drive venter (Option CA) should
be installed. (The addition of a power venter allows for horizontal
venting and alters the venting requirements including the vent pipe
size and length. For additional instatlation information on an op-
tional power venter, refer to Paragraph 28. Complete information
is included in the venter package.)

In severe negative pressure conditions, makeup air equipment may
be necessary.



11. Gas Piping and Pressures

WARNING
This appliance is equipped for a maximum gas
supply pressure of 1/2 pound, 8 ounces, or 14
inches water column. Supply pressure higher
than 1/2 pound requires installation of an addi-
tional service regulator external to the unit.
PRESSURE TESTING SUPPLY PIPING

Test Pressures Above 1/2 PSI: Disconnect the heater and manual
valve from the gas supply line which is to be tested. Cap orplug
the supply line.

Test Pressures Below 1/2 PSI: Before testing, close the manual
valve on the heater.

All piping must be in accordance with requirements outlined in the
National Fuel Gas Code ANSI/Z223.1a (latest edition), published by
the American Gas Association or CAN/CGA-B149.1 and B149.2, pub-
lished by the Canadian Gas Association (See Paragraph 1). Gas supply
piping installation should conform with good practice and with local
codes.

Unit heaters for natural gas are orificed for operation with gas having a
heating value of 1000 (+ or - 50) BTUH per cubic ft. If the gas at the
installation does not meet this specification, consult the factory for
proper orificing.

Pipe joint compounds (pipe dope) shall be resistant to the action of
liquefied petroleum gas or any other chemical constituents of the
gas being supplied.

Install a ground joint union and manual shut-off valve upstream of the
unit control system, as shown in Figure 12. The 1/8" plugged tapping
in the shut-off valve provides connection for supply line pressure test
gauge. The National Fuel Gas Code requires the installation of a trap
with a minimum 3" drip leg. Local codes may require a minimum drip
leg longer than 3" (typically 6").

Gas connection sizes are included in the Dimensional Tables in Para-
graph 3. After all connections are made, disconnect the pilot supply at
the control valve and bleed the system of air. Reconnect the pilot line
and leak-test all connections by brushing on a soap solution.

A manusi shut off vaive with an 1"

N.P.T. plugged tapping accessitie GAS
for test gage connection must be Fnosgpp,_y
instailed immediately upstream ot
the ges supply connection to the 5 B
Sepilance. GAS 1 |!
GROUND cocx | Y.
JRION Ak
-1~~~  FROM GAS
\ 15 .suPPLY
— R
‘ ] pir---=
TO .
CONTROLS NOTE:
Connections
shown are
. 8" TRAP ——d by instal-
Figure 12 - Supply P o natal
Piping Connection

WARNING: All components of a gas supply sys-
tem must be leak tested prior to placing equip-
ment in service. NEVER TEST FOR LEAKS
WITH AN OPEN FLAME. Failure to comply
could result in personal injury, property dam-
age or death. '

Manifold or Orifice Pressure Settings

Measuring manifold gas pressure cannot be done until the heater is in
operation. [t is included in the steps of the "Check-Test-Start" proce-
dure in Paragraph 25. The following warnings and instructions apply.

WARNING: Manifold gas pressure must never
exceed 3.5" w.c. for natural gas and 10" w.c.

for propane gas.

For Natural Gas: Manifold gas pressure is regulated by the combina-
tion valve to 3.5" w.c. Inlet pressure to the valve must be a minimum
of 5" w.c. or as noted on the rating plate and a maximum of 14" w.c.

Sizing Gas Supply Lines
CAPACITY OF PIPING
Cubic Feet per Hour based on 0.3” W.C. Pressure Drog
Specitic Gravity for Natural Gas — 0.6 (1000 BTU/Cublic Foot)
Specific Gravity for Propane Gas — 1.6 (2550 BTU/Cubic Foot)
Length Diameter of Pipe
of 1/2" 3/4” 1" 1-1/4" 1-1/2" 2"

Pipe Natural | Propane | Natural | Propane | Natural | Propane | Natural | Propane | Natural | Propane | Natural | Propane
20 92 56 190 116 350 214 730 445 1100 671 2100 1281
30 73 45 152 93 - 285 174 590 360 890 543 1650 1007
40’ 63 38 130 79 245 149 500 305 760 464 1450 885
50’ 56 34 115 70 215 131 440 268 670 409 1270 775
60’ 50 31 105 64 195 119 400 244 610 372 1105 674
70° 46 28 96 59 180 110 370 226 560 342 1050 641
90’ 40 24 84 51 160 98 320 195 490 299 930 567

100’ 38 23 79 48 150 92 305 186 460 281 870 531

125’ 34 21 72 44 130 79 275 168 410 250 780 476

150’ 31 19 64 39 120 73 250 153 380 232 710 433

175° 28 17 59 36 110 67 225 137 350 214 650 397

200° 26 16 55 - 34 100 61 210 128 320 195 610 372

NOTE: When sizing supply lines, consider possibilities of future expansion and increased heating requirements.

See Natlonal Fuel Gas Code for additional information on supply pipe sizing.

434 Page 11



11. Gas Piping and Pressures
. (cont'd)

.._anifold Pressure Settings (cont'd)

For Propane Gas: Manifold gas pressure is regulated by the combina-
tion valve to 10" w.c. Inlet pressure to the valve must be a minimum of
11" w.c. and a maximum of 14" w.c.

Before attempting to measure or adjust manifold gas pressure. the inlet
(supply) pressure must be within the specified range for the gas being
used both when the heater is in operation and on standby. Incorrect
inlet pressure could cause excessive manifold gas pressure immedi-
ately or at some future time.

Instructions to Check Manifold Pressure:

1) With the manual valve (on the combination valve) positioned to
prevent flow to the main burners, connect a manometer to the 1/8" pipe
outlet pressure tap in the valve, NOTE: A manometer (fluid-filled
gauge) is recommended rather than a spring type gauge due to the dif-
ficulty of maintaining calibration of a spring type gauge.

2) Open the valve and operate the heater. Measure the gas pressure to
the manifold. Normally adjustments should not be necessary to the
factory preset regulator.

If adjustment is necessary, set pressure to correct settings by turning
the regulator screw IN (clockwise) to increase pressure. Tumn regula-
tor screw QUT (counterclockwise) to decrease pressure.

Consult the valve manufacturer's literature provided with the heater
for more detailed information.

12. Electrical Supply and Connections

All electrical wiring and connections, including electrical grounding
MUST be made in accordance with the National Electric Code ANSI/
NFPA No. 70 (latest edition) or, in Canada, the Canadian Electrical
Code, Part I-C.S.A. Standard C22.1. In addition, the installer should
be aware of any local ordinances or gas company requirements that
might apply.
Check the rating plate on the heater for the supply voltage and current
requirements. A separate line voltage supply with fused disconnect
_~SWitch should be run directly from the main electrical panel to the heater.
! =xternal wiring must be within approved conduit and have a mini-
1temperature rise of 63°F. Conduit from the disconnect switch must
be run so as not to interfere with the service panels of the heater.

The electrical supply connects at the top back of the heater in the left
corner (left when facing the back of the heater). A threaded hole is
provided for a standard 172" electrical fitting. See Figure 13.

The wiring access panel is easily removed for field connections. Con-
sult the wiring diagram supplied with your heater. Replace the panel
after the wiring connections are made.

Threaded Hole for
Standard 172"

Electrical Fitting \

Remove Access
Panel to Make
Connections

g
i3

.gure 13 - Electrical %}"
Connections *
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CAUTION: If any of the original wire as sup-
plied with the appliance must be replaced, it
must be replaced with wiring material having
a temperature rating of at least 105°C, except
for blocked vent switch, limit control, energy
cutoff, and sensor lead wires which must be
150°C. See Hazard Levels, page 2.

If the heater has field-installed options that require electrical connec-
tions, consult the instruction sheet and wiring diagram supplied in the
option package.

Specific wiring diagrams that include standard and factory-installed
options are included with the heater. Typical wiring diagrams are on
the next six pages, showing standard single-stage heating with stan-
dard match-lit pilot and optional intermittent spark pilot with and with-
out lockout. '

The operating sequence of the heater can be found on the heater wiring

diagram and is published in Paragraph 25, Check Installation and Start-
Up.

CAUTION: FAN-TYPE MODEL FOR OP-
TIONAL 50 HERTZ OPERATION

A fan-type heater with Option AK11 is designed
for operation from a 220-240V/50Hz/single
phase power source. Connection to any other
voltage or frequency source may cause failure
of the equipment and/or damage to persons or
property.

In the event that this product is purchased or destined for export
markets. the buyer is responsible for meeting any and all local codes
covering installation and labeling of the product. The equipment

as provided by the manufacturer is A.G.A. design-certified and
comes with English-only labels and installation instructions.




TYPICAL WIRING DIAGRAMS -- Pages 13 - 18

FAN-TYPE, GRAVITY-VENTED, MODEL SIZES 25-400 WITH MATCH LIT PILOT, SINGLE STAGE
HEATING, NATURAL /PROPANE

Operating Sequence
1. Set the thermostat at its lowest

setting.

2. Follow lighting instructions and
establish pilot.

b —

3. Tum on power to the unit.
4. Setthe thermostat at desired set-

ting.

5. Thermostat calls for heat, firing

unit at full rate,

6. Fan control senses heat ex- 6.
changer temperature, energizing 7.

the fan motor.

W.D. 113192
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Wiring Notes

. The following controls are field installed options: thermostat.
. The following controls are factory installed options: summer/winter switch

Dotted wiring installed by others.

. Warning: An ECO circuit interruption is a major failure caused by a malfunction of the primary safety

controls or mis-wiring, and will required correction of the cause of failure and the replacement of the
fan and limit control wiring before the unit can be returned to service.

. Caution; If any of the original wire as supplied with the appliance must be replaced with wiring

material having a temperature rating of at least 105°C, except for energy cutoff, limit control, and
blocked vent switch wires which must be 150°C.

Use 18 ga. wire for all wiring on the unit.

Line and fan motor branch wire sizes should be of a size to prevent voltage drops beyond 5% of the
supply line voltage.

. On 230V units, the control transformer has a dual voitage primary.

For 230V units, use black and yellow leads (cap red).

On 208V units, the control transformer has a dual voltage primary.
For 208V units, use black and red leads (cap yellow).

On 115V units, the control transformer is single voltage primary.
For 115V units, use black and yellow leads.

Lt L2
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REQ
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(SEE MOTE )
RED

Field Control Wiring . i . )
Length and Gauge CAUTION: If any of the original wire as supplied with the appli-
Total Wire Distance from Re:"::::':ded ance must be replaced, it must be replaced with wiring material
Length | Unitto Contral | ", o o having a temperature rating of at least 105°C, except for blocked
150° | #18 gauge vent switch, limit control, energy cutoff, and sensor lead wires
250° | #16 gauge which must be 150°C. See Hazard Levels, page 2.
350° | #14 gauge
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FAN-TYPE, GRAVITY-VENTED, MODEL SIZES 25-400 WITH INTERMITTENT SPARK PILOT WITH
OR WITHOUT TIMED LOCKOUT, SINGLE STAGE HEATING, NATURAL /PROPANE

o~

erating Sequence

. Set the thermostat at its low-

—

est setting.

. Follow lighting instructions

and establish pilot.

. Turn on power to the unit.
. Set the thermostat at desired

setting.

. Thermostat calls for heat, fir-

ing unit at full rate.

. Fan control senses heat ex-

changer temperature, ener-
gizing the fan motor.

Wiring Notes

. The following controls are field installed options: thermostat.

. The following controls are factory instailed options: summer/winter switch

. Dotted wiring installed by others.

. Warning: An ECO circuit interruption is a major failure caused by a malfunction of the primary safety
controls or mis-wiring, and will required correction of the cause of failure and the replacement of the fan
and limit control wiring before the unit can be returned to service.

5. Caution: If any of the original wire as supplied with the appliance must be replaced with wiring material
having a temperature rating of at least 105°C, except for energy cutoff, limit control, and biocked vent
switch wires which must be 150°C.

6. Use 18 ga. wire for all wiring on the unit.

7. Line and fan motor branch wire sizes should be of a size to prevent voltage drops beyond 5% of the
supply line voltage.

8. On 230V units, the control transformer has a dual voltage primary.

For 230V units, use black and yellow leads (cap red).

On 208V units, the control transformer has a dual voltage primary.
For 208V units, use black and red leads (cap yellow).

On 115V units, the control transformer is single voltage primary.
For 115V units, use black and yellow leads.
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BLOWER-TYPE, GRAVITY-VENTED, MODEL SIZES 25-100 WITH MATCH LIT PILOT, SINGLE
STAGE HEATING, NATURAL /PROPANE, DIRECT DRIVE

' ‘ perating Sequence

1. Set the thermostat at its lowest
setting.

2. Follow lighting instructions and
establish pilot.

3. Turn on power to the unit.

4. Setthe thermostat at desired set-
ting.

5. Thermostat calls for heat, firing
unit at full rate.

6. Fan control senses heat ex-
changer temperature, energizing
the blower motor.
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Wiring Notes

. Dotted wiring installed by others.

The foilowing controls are field installed options: thermostat.
. The following controls are factory installed options: summer/winter switch

Warning: An ECQ circuit interruption is a major failure caused by a malfunction of the primary safety

controls or mis-wiring, and will required correction of the cause of failure and the replacement of the
fan and limit control wiring before the unit can be returned to service.

Caution: If any of the original wire as supplied with the appliance must be replaced with wiring

material having a temperature rating of at least 105°C, except for energy cutoff, limit control, and
blocked vent switch wires which must be 150°C.
. Use 14 ga. wire for blower circuit wiring on the unit.
. Use 18 ga. wire for all wiring except blower motor circuit.
. Line and biower motor branch wire sizes should be of a size to prevent voltage drops beyond 5% of

the supply line voltage.
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BLOWER-TYPE, GRAVITY-VENTED, MODEL SIZES 50-250 WITH MATCH LIT PILOT, SINGLE
STAGE HEATING, NATURAL /PROPANE, BELT DRIVE (Note: Belt drive is standard on Sizes 125-400;

_~2otional on Sizes 50-100.)

wperating Sequence

1. Set the thermostat at its lowest
setting.

2. Follow lighting instructions and
establish pilot.

3. Tumn on power to the unit.

4. Setthe thermostat at desired set-
ting. -

5. Thermostat calls for heat, firing
unit at full rate.

6. Fan control senses heat ex-
changer temperature, energizing
the blower motor.

Wiring Notes
. The following controls are field installed options: thermostat.
. The following controls are factory installed options: summer/winter switch
. Dotted wiring installed by others.
. Warning: An ECO circuit interruption is a major failure caused by a malfunction of the primary
safety controls or mis-wiring, and will required correction of the cause of failure and the replace-
ment of the fan and limit control wiring before the unit can be returned to service.
Caution: If any of the original wire as supplied with the appliance must be replaced with wiring
material having a temperature rating of at least 105°C, except for energy cutoff, limit control, and
blocked vent switch wires which must be 150°C.
. Use 14 ga. wire for blower motor circuit wiring on unit.
. Use 18 ga. wire for all wiring on the unit except for blower motor circuit.
8. Line and blower motor branch wire sizes should be of a size to prevent voltage drops beyond 5% of

the supply line voltage.
9. On 230V units, the control transformer has a dual voltage primary.

For 230V units, use black and yellow leads (cap red).

On 208V units, the control transformer has a dual voltage primary.
For 208V units, use black and red leads (cap yellow).

On 115V units, the control transformer is single voltage primary.
For 115V units, use black and yellow leads.

R S

~} O

L1 L2
EQSRSY {HOT) 115/1/60, 208/1/60 OR 230/1/60 (COM)
______ FIELD
WIRING
—n—x OPT. @ S/W RELAY 123
FACTORY ; CONTACTS BLOKER NCTOR § g
' WIRING stk 2|+ _BLK BLK /N WA
. | y (W ™ L
A . WIRE NUT H . =
SEE NOTE 9 = 2
@ CRIMP TERMINAL 3
@ FAN CONTROL FOR PROPER c
e TX WIRING z
G BLK BLK
%7 Z —F RED
38 = BLK LINE ¥ YEL
band ~y
cZ - arasirdaart
o > < r———e—————
£t = BLU [ 8RN
283
22z 2%y GROUND TERMINAL
@ T a (TERMINAL STRIP)
OPTIONAL ™l — BRN
S/W SWITCH o)
w BLX ~ BLKLA PUR /7 N\ BRN BRN
> B -
z
-
§: R BLU ]
“O-
> @‘ T E PUR LINIT SIGN:;SLEHSLTVAEGE
on Wi ][ MANUAL RESEY
B u_ogxuga"em CONTROL
Eé CI); | gl E E YEL T _YEL Q YEL : YEL o BLK BLK
QW .
N RED
»
3 ENERGY ARN
v CUT-OFF
(SEE NOTE %)
RED
- 1

W.D. 113218
434 Page 16

£




\(
)

BLOWER-TYPE, GRAVITY-VENTED, MODEL SIZES 165-400 WITH MATCH LIT PILOT, SINGLE
STAGE HEATING, NATURAL /PROPANE, BELT DRIVE, BLOWER MOTOR CONTACTOR (Note: Motor
contactor is standard on Sizes 300 and 400; Optional on other sizes.)

Operating Sequence Wiring Notes
1. Set the thermostat at its lowest setting. 1. The following controls are field installed options: thermostat.
2. Follow lighting instructions and estab- 2. The following controls are factory installed options: summer/winter switch
lish pilot. 3. Dotted wiring installed by others.
3. Turn on power to the unit. 4. Warning: An ECO circuit interruption is a major failure caused by a malfunction of the
4. Set the thermostat at desired setting. primary safety controls or mis-wiring, and will required correction of the cause of failure and
5. Thermostat calls for heat, firing unit at the replacement of the fan and limit control wiring before the unit can be returned to service.
full rate. 5. Caution: If any of the original wire as supplied with the appliance must be replaced with
6. Fan control senses heat exchanger tem- wiring material having a temperature rating of at least 105°C, except for energy cutoff, limit
perature, energizing the blower motor. control, and blocked vent switch wires which must be 130°C,
6. Use 14 ga. wire for blower motor circuit wiring on unit.
7. Use 18 ga. wire for all wiring on the unit except for blower motor circuit.
8. Line and blower motor branch wire sizes should be of a size to prevent voltage drops beyond
5% of the supply line voltage.
9. On 230V units, the control transformer has a dual voltage primary.
For 230V units, use black and yellow leads (cap red).
On 208V units, the control transformer has a dual voltage primary.
For 208V units, use black and red leads (cap yellow).
On 115V units, the control transformer is single voltage primary.
For 115V units, use black and yellow leads.
Ly 2
(HOT) t15/1/60, 208/1/60 OR 230/1/60 com
STANDARD VOLTAGE FOR B400 IS 230/1/80
@
= £
— — FACTORY
WIRING BLOWER MOTOR BLOKER BLOWER MOTCR
______ FIELD CONTACTOR CONTACTS MOTOR  CONTACTOR CONTACTS
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Faciony CoNTACTS CONTACTOR COLL 2
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BLOWER-TYPE, GRAVITY-VENTED, MODEL SIZES 25-400 WITH INTERMITTENT SPARK PILOT
ITH OR WITHOUT TIMED LOCKOUT (For line voltage wiring, refer to the corresponding diagram

‘ing match-lit pilot

U, .cating Sequence

1.

2.

3.

SdINY 20 1V HO1VJIOLLNY L3S

6€L-0EDL H'M

Set the thermostat at its low-
est setting.

Follow lighting instructions
and establish pilot.

Turn on power to the unit.
Set the thermostat at desired
setting.

Thermostat calls for heat,
firing unit at full rate.

. Fan control senses heat ex-

changer temperature, ener-
gizing the blower motor.
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Wiring Notes
1. The following controls are field installed options: thermostat.

The following controls are factory installed options: summer/winter switch
Dotted wiring installed by others.
Warning: An ECO circuit interruption is a major failure caused by a malfunction of the primary safety

controls or mis-wiring, and will required correction of the cause of failure and the replacement of the fan
and limit control wiring before the unit can be returned to service.

wn

switch wires which must be 150°C,

® N o

supply line voltage.
9. On 230V units, the control transformer has a dual voltage primary.
For 230V units, use black and yellow leads (cap red).
On 208V units, the control transformer has a dual voltage primary.
For 208V units, use black and red leads (cap yellow).
On 115V units, the control transformer is single voltage primary.
For 115V units, use black and yellow leads.

Use 14 ga. wire for blower motor circuit wiring on unit.
Use 18 ga. wire for all wiring on the unit except for blower motor circuit.
. Line and blower motor branch wire sizes should be of a size to prevent voltage drops beyond 5% of the

For line voltage wiring, refer to corresponding diagram
showing match-lit pilot.

. Caution: If any of the original wire as supplied with the appliance must be replaced with wiring material
having a temperature rating of at least 105°C, except for energy cutoff, limit control, and biocked vent
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13. Thermostat and Thermostat
Connections

A thermostat is not standard equipment but is an installation require-
ment. Use either an optional thermostat available with the heater or a
field-supplied thermostat. Install according to the thermostat
manufacturer's instructions. Make sure that the heat anticipator set-
ting on the thermostat is in accordance with the amperage value noted
on the wiring diagram of your heater.

Terminal Strip Connections - The standard heater is equipped with a
two-screw terminal connector strip (See Figure 14) for easy connec-
tion to the low voltage controls (24V).

Figure 16 - Wiring Diagrams for Optional Controls

Figure 14 -
Two Screw
Terminal
Connector
Strip for 24-
Volt Wiring

(HOT)

IO G TERM. Pt 3 1

O~ TERMINAL |
STRIP

BLACK

$P-ST RELAY (OPTION CL21) [TROTE FAN CONTROL ||
= .Cislg %{NE VOLTAGE |,

ALACK 4 ] BLACK
XXX XX ° KRR

-
% WIFE_RELAY EEVET%&_:‘T >
TN PARAL 54
P FAN CONTROL R L awER

A TERHIRAL
T'E"?HINAL
S RIP
SIIE W 'hO

"0:’_ (Wml

When factory-installed options require two-stage thermostat control,
the heater is equipped with a SP-ST relay and a four-screw terminal
connector strip (See Figure 15).

Figure 15 -
Optional
Four Screw
Terminal
Connector
Strip for 24-
Volt Wiring

If your heater requires field installation of the four-screw terminal strip
and the relay, follow the instructions packaged with the relay or ther-
mostat option.

There are some unique wiring requirements with the installation of the
optional controls (relay and two-stage). Figure 16 illustrates the wir-
ing of the relay and the connections required for optional thermostat
control.

Multiple Heater Coutrol - These unit heaters are not designed for mul-
tiple unit connection to one thermostat. If you require that more than
one unit be controlled by a single thermostat. it will be necessary to
use relays in the circuit. Options CL31 and CL32 provide the neces-
sary parts and instructions for multiple heater control. For more infor-
mation on these options, sce Paragraph 32.
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14. Fan Motor

Fan motors are equipped with thermal overload protection of the auto-
I eset type. Should the motor refuse to run, it may be because of

«er current characteristics. Make certain that the correct voltage
is available at the motor.

NOTE: If the unit is equipped with an optional totally enclosed mo-
tor, the horsepower may be larger than the standard motor. Refer to the
motor nameplate to verify horsepower.

15. Blower Motor

Blower Model Sizes 25-100 are standardly equipped with a direct drive
motor; an optional belt drive motor |s available on Sizes 50-100. Blower
Model Sizes 125-400 have an adjustable belt drive motor.

As part of the Check/Test/Start (Paragraph 25), check the belt for proper
tension. Proper belt tension is important to the long life of the belt and
motor. A loose belt will cause wear and slippage. Too much tension
will cause excessive motor and blower bearing wear. Adjust the belt
tension by turning the adjusting screw on the motor base until the belt
can be depressed 1/2-3/4". (See Figure 17.) After correct tension is
achieved, re-tighten the locknut on the adjusting screw.

Figure 17 -
Adjusting Belt. 35

~Lension

Most blower motors are equipped with thermal overload protection of
the automatic reset type. If a motor is not equipped with thermal over-
load protection, the unit will be equipped with a starter. The adjustable
setting on the starter will be factory set to match the amp draw of the
motor and sealed. No change should be made to starter set unless the
original motor is replaced.

Starters are supplied from the factory for manual reset operation. If an
overload condition is experienced, the condition must be corrected,
and the starter must be manually reset.

After the installation is complete including all ductwork, check the
amp draw of the motor with an amp meter to verify that the motor amp
rating on the motor nameplate is not being exceeded. Amps may be
adjusted downward by reducing blower speed or by increasing the duct
system static pressure. The temperature rise must be within the range
specified on the unit rating plate.

16. Blower Speed Adjustment

The blower speed may be adjusted to achieve the desired outlet tem-
perature. as long as the adjustment is within the temperature rise and
the static pressure limits shown on the heater rating plate. Direct drive
motors are factory set as indicated in the chart below. Belt drive mo-
tors are factory set at the mid-point between maximum and minimum
blower speeds.
If the duct resistance is low. the blower may deliver too high an air
ume: or if the heater is operated without ductwork. it may deliver
" ient excess air to overload the motor. causing the overload pro-
.o ¢cycle the motor. Reducing the blower speed will correct these
conditions. If ductwork is added to an installation. it may be necessary
to increase the blower speed.  Decreasing blower speed will increase
434 Page 20

outlet temperature; increasing blower speed will decrease outlet tem-
perature.

Blower Model Sizes 25-100 with Direct Drive

Direct drive blower motors have multi-speed taps for speed adjust-

ment. If your installation requires an adjustment of the blower speed,

the motor may be re-wired to an alternate tap by following these in-

structions.

1. Tum off the gas and the electric power.

2. Remove the left (left when facing the back of the unit) outer side
panel of the heater to reveal the wiring connections.

3. Consult the wiring diagram on the heater and follow the chart
belowto choose the wire for the desired adjustment. The aster-
isk(*) indicates the factory-wired speed.

Mode! Size| Speed | Use these Two Motor Wires
25 *Medium [*Blue and White
Low Red and White

50 *High *Biack and White
Medium | Blue and White
High Black and White

75 *Medium |"Biue and White .
Low Red and White

*High *Black and W hite
100 Medium | Blue and White
Low Red and White

4. Cut the crimped cap from the end of the wire that you intend to use
and strip the insulation.

5. Disconnect the factory-wired connection and re-wire, using the
newly stripped wire.

6. Put a wire nut on the end of the blower motor wire that was discon-
nected.

7. Replace the heater side panel and turn on the gas and the electric.

Blower Model Sizes 50-400 with Belt Drive

The belt drive on these units is equipped with an adjustable pulley
which permits adjustment of the biower speed. Follow these instruc-
tions to adjust the blower speed.

1. Turn off the gas and the electric power.

Loosen belt tension and remove the belt.

Loosen the set screw on the side of the pulley away from the motor.

N

To increase the blower speed, decreasing outlet temperature. turn
the adjustable half of the pulley inward. To decrease the blower
speed, increasing the outlet temperature. turn the adjustable half
of the pulley outward. One turn of the pulley will change the speed
8-10%.

Tighten the set screw on the flat portion of the pulley shaft.

W

6. Replace the belt and adjust the belt tension. Adjust tension by tumn-
ing the adjusting screw on the motor base until the belt can be de-
pressed 1/2-3/4". (See Figure 17.) Re-tighten the lock nut on the
adjusting screw.

7. Turnon the gas and electric. Light the heater following the instruc-
tions on the lighting instruction plate.

8. Check the motor amps with an amp meter. The maximum motor
amp rating on the motor nameplate must not be exceeded.

CAUTION: An external duct system static pres-
sure not within the limits shown on the rating
plate or improper adjustment of the motor pul-
lev or belt may overload the motor.




17. Blower Rotation

Each blower housing is marked for proper rotation. Rotation may be
changed on single-phase motors by re-wiring in the motor terminal
box. Three-phase motors may be reversed by interchanging two wires
on the 3-phase supply connections.

18 Fan Control

. A fan control provides the following:

(a) Delay of fan or blower operation to prevent the discharge of
cold air.

(b) Fan or blower operation as long as the unit is hot.

2. The fan control provides additional safety by keeping the fan or
blower in operation in the event that the gas valve fails to close
when the thermostat is satisfied.

3. To be sure that the fan or blower can continue to operate, the power
supply to the heater MUST NOT be interrupted except when ser-
vicing the unit.

4. If the customer wants the heater off at night, the gas valve circuit
SHOULD BE OPENED by a single pole switch wired in series
with the thermostat. Some thermostats are provided with this fea-
ture.

5. Multiple units controlled from a single thermostat are shut off in
the same manner. For proper operation, be sure the fan control
wiring is observed.

WARNING: Ifyou turn off the power supply,
turn off the gas. See Hazard Levels, page 2.

NOTE: Low ambient temperatures (less than 40°F) may cause false
cycling of the fan/blower. To prevent this, a time delay relay can be
added to the unit (available with single-stage gas valve only) to acti-
vate the fan/blower electrically independent of the heat exchanger or
the room temperature. The low ambient fan control relay can be fac-
tory installed; Option BF8 will appear on the heater wiring diagram.
Or, the relay can be field installed: order Option CQ3 (P/N {12779).
This relay is in addition to the fan control The fan control is a safety
device and should never be removed from the heater circuit.

19. Blocked Vent Switch

The blocked vent switch is a heat-activated. manuaily reset, safety de-
vice that interrupts the electric supply to the gas valve when the ventis
100% blocked. The sensor is located near the relief opening of the
drafthood. The switch is located on the front top of the drafthood.

If the sensor detects heated flue gases in the drafthood relief opening
area, the blocked vent safety device will activate to shut down the heater.
The cause for the switch shutting down the heater must be determined
and corrected. The blocked vent switch is designed to activate when
the vent is blocked but may also be affected by a negative building
pressure or an inadequate vent system.

After the problem has been corrected. push the manual reset button on
the blocked vent switch to restart the heater.

WARNING: In the event the Blocked Vent
Sensor causes the heater to shut off, determine
and correct the cause. Failure to do so could
result in personal injury or death.

NOTE: Effective April 1991. all gravity vented unit heaters include a
blocked vent shut-off system. Units manutactured prior to April 1991
do not include a blocked vent shut-off svstem.

20. Limit and Energy Cutoff
Controls

All models are equipped with an automatic, non-adjustable reset limit
control that acts to interrupt the electric supply to the redundant main
operating valve in case of motor failure or lack of air flow due to re-
strictions at the inlet or outlet. The ECO control acts as a super high
limit, giving redundant safety control and is calibrated to open at a
much higher temperature than the standard automatic reset limit.

WARNING: An ECO circuit interruption is
a major failure caused by a malfunction of
the primary safety controls or miswiring, and
will require correction of the cause of failure
and the replacement of the fan and limit con-
trol and wiring before the unit can be re-
turned to service. See Hazard Levels, page 2.

An ECO interruption can be caused by the failure of the automatic

reset limit in combination with the following:

1. Automatic gas valve stuck in the open position.

2. Restricted airflow over the heat exchanger due to motor failure,
loose fan blade. broken blower belt, or defective fan control.

3. Failed or ruptured gas pressure regulator.

4. Improper wiring.

21. Gas Valve

Main operating valve is powered by the 24-volt control circuit through
thermostat and safety controls. The main control valve is of the dia-
phragm type with magnetic pilot servo bleed operators. providing regu-
lated gas flow preset at the factory. The valve body also incorporates a
magnetic valve providing pilot gas control for the optional electronic
ignitor system and redundant or dual valve safety shutoff function.

CAUTION: The operating valve is the prime
safety shutoff. All gas supply lines must be
free of dirt or scale before connecting the unit
to ensure positive closure. See Hazard Levels,

page 2.

22, Pilot and Ignition Systems

The match-[it standing pifot is standard equipment. The safety pilot
function is actuated by a thermocouple in the pilot flame.
The optional pilot on these heaters is a spark ignited intermittent safety
pilot system that shuts off the pilot gas flow between heat cycles (Op-
tion AH2). The ignition controller in the spark pilot system provides
the high voltage spark to ignite the pilot gas and also acts as the flame
safety device. Afterignition of the pilot gas, the controt electronically
senses the pilot flame. (A sepurate solid metal probe in the ptlot burner
assembly is emploved for the flame sensing function, A low voltage
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22. Pilot and Ignition Systems (cont'd)

electrical signal is imposed on that metal probe which is electrically

= "qted from ground. When the pilot flame impinges on the flame sens-

probe, the flame acts as a conduction path to ground. The pilot
uame rectifies and completes the DC circuit. The ignition controller
acknowledges the flame and energizes the main gas vaive.)

If you are instailing a propane unit with spark pilot, it will have Option
AH3 which in addition to the Option AH2 safety devices, incorporates
a lockout device that stops the gas flow to the pilot if the pilot fails to
light in 120 seconds. The spark pilot system with lockout requires manual
reset by interruption of the thermostat circuit. Natural gas units may be
equipped with either Option AH2 or AH3.

Refer to the wiring diagram supplied with the heater for pilot system
identification and proper wiring.

23. Burners

These unit heaters have individually formed steel bumers with accu-
rately die-formed ports to give controlled flame stability without lifting
or flashback with either natural or propane gas. The burners are light-
weight and factory mounted in an assembly which permits them to be
removed as a unit for inspection or service.

24. Burner Air Adjustment

All sizes of these unit heaters that are equipped with standard alumi-
nized burners are designed to operate without burner air shutters when
fueled with either natural or propane gas. However, Sizes 165 through
400 equipped with optional stainless steel burners (Option AD2) re-
quire air shutters (Option AE1) when used with propane gas (Option
AA2).
ntional air shutters, either factory or field installed, are available for
ize model for use where unusual conditions cause excess primary
.don.
Before making any adjustments to the air shutters, allow the heater to
operate for about fifteen minutes. The air shutter adjustment screws can
be reached by opening the bottom panel. (Remove the two screws
located at the rear of the bottom panel and allow the panel to hinge

down from the front.) The adjustment screws for the air shutters are
visible at the rear of the burner rack. See Figure [8.

When making the adjustment. close the air shutters no more than is
necessary to eliminate the problem condition.

Observe the flame for yellow-tipping. A limited amount of yellow-
tipping is permissible for liquefied petroleum gases. Other fuels should
not display any vellow-tipping.

Two adjustment screws are used (See Figure 18 ). Rotating the screws
clockwise closes the shutters, reducing the primary air supply. Coun-
terclockwise rotation opens the shutters. increasing the primary air
supply. The two adjustment screws should be rotated alternately to
open or close the shutters. Attempting to gain adjustment by not al-
ternating between the two screws may cause the shutters to bind.

After proper adjustment has been completed. eliminating the problem
condition, close the bottom panel and replace the retaining screws.

Figure 18 - Air Shutter Adjustment Screws -- Alternate
Turning Screws When Adjusting Shutter

DANGER: Failure to install and/or adjust air
shutters according to directions could cause
property damage, personal injury, and or
death.

25. Check Installation and Start-Up

Check the installation prior to start-up:

[ Check suspension. Unit must be secure and level.

O Blower Model - Check to be sure that all shipping supports have
been removed. Rubber feet must be on the motor bracket bolts. See
Paragraph 4.

[ Check clearances from combustibles. Requirements are shown in
Paragraph 6.

[J Check vent system to be sure that it is installed according to the
instructions in Paragraph 10.

O check piping for leaks and proper gas line pressure. Bleed gas lines
of trapped air. See paragraph 1.

[ Check electrical wiring. Be sure all wire gauges are as recommended.
A service disconnect switch should be used. Verify that fusing or
circuit breakers are adequate for the load use.

Check that any field-installed options have been inciuded in the in-
" allation.”

1 slower Model - Check belt tension. See Paragraph 15.
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Start-Up

Typical Operating Sequence for Units with
Standard Standing (Match-Lit) Pilot:

1. Turn on the manual gas valve.

2. Follow the lighting instructions and establish pilot. To light the
pilot. either use the "lighter” hole in the bottom panel of the heater
(Figure 19) or open the bottom panel (Figure 203.

To open the bottom
panel. unscrew the
two sheet metal
screws located at the
rear of the bottom
panel.

Figure 19

The bottom pane!l will
hinge down from the
front of the heater.

Close the bottom
panel after establish- \
ing pilot flume.




Figure 20

o

. Turn on the power, energizing the control transformer in series with
the limit control.

. Set the thermostat to call for heat, energizing the main gas valve.

. Fan control senses heat exchanger temperature, energizing the fan
or blower motor. '

. When the thermostat is satisfied. the main gas valve is de-ener-
gized, shutting off the gas supply to the main burner.

. When the unit has cooled, the fan control opens, shutting off the

Typical Operating Sequence for Units with Optional

Spark Pilot System with or without Timed Lockout:

Set the thermostat at its lowest setting.

Turn on the main and pilot manual gas valves.

Turn on the power to the unit.

Set the thermostat at the desired setting.

Thermostat calls for heat. firing the unit at full rate after pilot prov-

ing sequence.

Fan Control senses heat exchanger temperature, energizing the fan

or blower motor.

7. If the flame is extinguished during the main burner operation, the
safety switch closes the main valve and recycles the spark. On
units equipped with a lockout device (Option AH3). if the pilot is
not established within 120 seconds. the unit locks out and must be
reset by interrupting the power to the control circuit. (See lighting
instructions on the heater.)

Check installation after start-up:

£J With the unit ia operation, measure manifold gas pressure. Mani-
fold pressure for natural gas should be 3.5" w.c. and 10" w.c. for
propane gas. See Paragraph 11.

[ R S

3 Turn the unit off and on. pausing two minutes between gach cycle.
Observe for smooth ignition.

[ Check drafthood relief opening for positive pressure.

[ Blower Model - Check motor amps with an amp meter. The maxi-
mum amp rating on the motor nameplate must not be exceeded.

[ Place ‘Owner's Envelope” containing Limited Warranty Card, this

blower or fan motor. booklet, and any optional information in an accessible location near

the heater. Follow the instructions on the envelope.

DANGER: The gas burner in this gas-fired equipment is designed and equipped to provide safe
and economically controlled complete combustion. However, if the installation does not permit
the burner to receive the proper supply of combustion air, complete combustion may not occur.
The result is incomplete combustion which produces carbon monoxide, a poisonous gas that can
cause death. Safe operation of indirect-fired gas burning equipment requires a properly operat-
ing vent system which vents all flue products to the outside atmosphere. FAILURE TO PRO-
VIDE PROPER VENTING WILL RESULT IN A HEALTH HAZARD WHICH COULD CAUSE
SERIOUS PERSONAL INJURY OF DEATH.

Always comply with the combustion air requirements in the installation codes and in Paragraphs
6 and 7. Combustion air at the burner should be regulated only by manufacturer-provided equip-
ment. NEVER RESTRICT OR OTHERWISE ALTER THE SUPPLY OF COMBUSTION AIR
TO ANY HEATER. Indoor units installed in a confined space must be supplied with air for
combustion as required by Code and in Paragraph 7 of this heater installation manual. MAIN-
TAIN THE VENT SYSTEM IN STRUCTURALLY SOUND AND PROPERLY OPERATING
CONDITION.
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OPTIONAL EQUIPMENT

This section contains a brief description of the more frequently specified field-installed options. All option packages include complete assembly

~== installation instructions.

«6. Optional Vertical Louvers -
Option CD1

The purpose of the addition of optional vertical louvers is to increase
the air pattern spread. The vertical louver assembly is designed to be
field assembled and installed. Refer to the instructions packaged with
Option CD1 for a list of components and step-by-step installation in-
structions. (Do not add optional vertical louvers to a fan-type heater
with downturn nozzle Option CD3. See Paragraph 27.)

CAUTION: To avoid getting burned, adjust
louvers prior to heater operation. If louvers
need re-adjusting after start-up, wear protec-
tive gloves.

Figure 21 - o T e
Optional N o v moe, [
Vertical 4
Louvers Yt

VERTICAL LOUVER
1EF? $10E)

VERTICAL LOUVER
1R1BHT S10€)

SHEET WETAL SCREV )

BOTTON WEMBER !/ .

BOTTOM FRONT PanEL

27. Optional Downturn Air Nozzles
- Options CD2, CD3, CD4, and CDS5

OUTLET NOZZLE OPT. CD2 AND CD4
Sizes |"A" | Range of
Air Deflection
25-125 9" 25°-65°
165-400| 13" 25°-65°
——j I‘-
OUTLET NOZZLE OPT. CD3 AND CD5 Figure 22 - Optional
Downturn Nozzles
.
Sizes "A" Range of
Air Deflection
25-125 16-1/2" 50°-90°
{65-400 | 23-172" 50°-90°
—p “pY
—
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Unit heaters may be specified with optional downturn air nozzles to
direct the discharge tempered air. The nozzles are shipped separately
for field assembly and installation, The horizontal louvers are removed
from the heater and re-installed into the outlet of the downtum nozzle.

The addition of a downturn nozzle requires four-point heater suspen-
sion, Two hanger brackets are included with downturn nozzle options
and must be added to fan-type heaters with standard two-point suspen-
sion. Suspension point dimensions are found in Dimension Charts in
Paragraph 3. On fan-type heaters, do not install Option CDS or use
vertical louvers with Option CD3.

28. Optional Power Venter - Option
CA

Option CA is a motorized vent exhauster that is designed to permit the
operation of these gravity-vented heaters in areas of negative pressure
up to 0.15" w.c. or where horizontal venting is required.

NOTE: Do not install an Option CA venter on a heater equipped
with voltage option AK11, 220-240/1/50 Hertz.

Figure 23 - Venter Assembly and Adapter

The option package includes complete installation and wiring instruc-
tions. The venter is wired so that when the thermostat calls for heat,
the thermostat contacts close the circuit which. after a delay of ap-
proximately 40 seconds, starts the venter. When the venter starts, air
from the venter blower closes an air flow switch that is built into the
venter. The closing of the air flow switch completes the electric circuit
to the burner controls, opening the gas valve. When the thermostat is
satisfied, the thermostat closes the gas valve and de-energizes the time
delay relay. Approximately 40 seconds after the thermostat is satis-
fied, the air flow switch resets to the open position.

The addition of the optional power venter changes the vent size
requirements of the heater. The ventsizes and allowable vent lengths
are listed in the installation instructions included in the option pack-
age.

The option package also includes two hanger brackets to convert a fan-
type heater to four-point suspension. Four-point suspension is required
to maintain the unit in a level position without putting siress on the gas
valve or piping.
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29. Optional Duct Flange - Option CD9 (Blower Models only)

Blower-type unit heaters may be connected to ductwork. The duct flange option is designed to adapt the heater outlet {supply side) for connection
to ductwork.

Ductwork connection sizes are Blower |Duct Connection Sizes (inches) with Optional Duct Flange_
shown in the chart on the right. | Model Size| 25-50 | 75 100 | 125 | 165 | 200 | 250-300| 400
Follow the installation instruc- Height 15-7/8 | 15-7/8]15-7/8|15-7/8]23-7/8123-7/8| 23-7/8 | 23-7/8

tionks included with the option Width 10-3/4 | 12-3/4]14-3/4]20-1/2]17-1/2]20-1/2] 26 34-1/4
package.

30. Optional Polytube Adapter - Options CD6, CD8, and CD11 (Blower
Models only)

The polytube adapter option is designed to adapt this
blower-type heater for use with polytube ductwork. The Figure 24 - Polytube Adapter
use of polytubes for air distribution is common in green-
house applications and some industrial applications. A [llustration shows Option
polytube distribution system delivers warm air to a spe- CDS8, Polytube Adapter
cific area, reducing the need for complete area heating. for Floor-Mounted

The polytube adapter is availuble in three installation Heater. Options CD6
designs making it adaptable to many applications and and CD11 are for

building structures.

Suspended Heaters.
WARNINGS: This adapter is to be
used only on units equipped with a
blower. At no time should the free
area in the polytube be less than the
listed minimum. Failure to comply
with these warnings could result in
severe personal injury, death and/or
property damage.
The following chart shows specification information covering the use of polvtubes with these blower-type unit heaters
POLYTUBE F:IENE”A"F{?A SUGGESTED HOLE SIZES AND LOCATIONS
CFM AT
DIAMETER LENGTH OF POLYTUBE
MODEL | .25"ESP SQUARE
{INCHES) NCHES) HOLES S0 FT. TSFY. | 100FT, | 125FT. | 150 FT.
Number 37 pairs 75 pairs 75 pairs — —
75 925 18 110 Diameter 1-1/2" 1 17 = =
: Spacing 16" 12" 16" — -
Number 50Q pairs 50 pairs 100 pairs | 94 pairs | —
100 1235 18 145 Diameter 1-172* 1-1/2" 1" 1 A
Spacing 12" 18" 12" 18" . =
Number 40 pairs 60 pairs | 60 pairs 125 pairs | -
125 1540 18 185 Diameter | 1-7/8" 1-1/2" 1-1/2" 1 R
Spacing 15" 15~ 20" 12" i =
Nurnber 50 pairs 50 pairs 75 pairs 75 pairs 75 pairs
165 2035 24 240 Diameter 1-7/8" 1-7/8" 1-1/2 1-1/2" 1-1/2"
Spacing 12" 18" 16" 20" 24"
Number 42 pairs 42 pairs 60 pairs 60 pairs 100 pairs
200 2465 24 300 Diameter 2-1/4" 2-1/4 1-7/8" 1-7/8" 1-12"
Spacing 14" 21 20" 25" 18"
Number 40 pairs 60 pairs 60 pairs 60 pairs 60 pairs
250 3085 24 360 Diameter | 2-1/2" 2" 2" 2" e
Spacing 15" 15" 20" 25" i 30"
Number 75 pairs 75 pairs 75 pairs 75 pairs 75 pairs
300 3700 24 425 Diameter 2" 2" 2’ 2" 2"
Spacing 9 12" 16" 20" 24"
Number 60 pairs 80 pairs 60 pairs 100 pairs | 100 pairs
400 4935 24 550 Diameter 2-1/2" 2-1/2" 2-1/2" 1-7/8" | 1-7/8"
Spacing 10" 15" 20" 15" Fgr

The polytube adapter option package does not include polytubing. Polytubing can be obtained from a supply distributor such as FOF Products,
Inc., P. O. Box E, 1505 Racine Street. Delevan, WI 53115: ACME Engineering Co.. P.O. Box 978, Muskogee, OK 74402: or any tocal greenhouse
supply distributor. Some local code authorities require the polyvtube material to be a listed material. Consuit code authority having jurisdiction and
the polytube supplier to determine the appropriate polytube materiaf and recommended methods of suspension.

n
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31. Optional Guards -
Options CD10 and CD12
(Blower Models only)

-..cse guard options are designed to provide complete
protection from the rotating drive and/or blower compo-
nents. Option CD12 is designed for use with Sizes 23-
100 with standard direct drive motor. This kit includes
only the blower inlet guard.

Option CD10 is designed for use on Sizes 50-400 with a

belt driven motor and includes both the belt guard and
the blower inlet guard. -

Figure 25 - Optional Guards

Optional
Belt
Guard
Installed

Optional
Blower
Inlet Guard
Installed

32. Optional Multiple Heater Control -
Options CL31 and CL32

The multiple heater control options are designed to permit the ccontrol of up to six
heaters (one master and five slave units) with a single thermostat or a time clock and
single/multiple thermostats.

Figure 26 - Multiple Heater Control Wiring with Options CL31
and/or CL32

FIELD WKIRING MAVING A MINIMUM TEMPERATURE RATING OF AT LEAST 105 OESREES C.
SHALL SE USED. SUPPLY CIRCUIT WIRING SHALL HAYE A MINIMUM SIZE OF t8 AWG.

NOTE #13 ONM STANDING PILOT MODELS, lﬂAmTOBROHNHIREONBASVALVE.
- —  FIELD SUPFLIED WIRINS

. Opti’onal Blower/Filter Cabinet - Options CW1, CW2, or CW3 (Blower

Models Only)

The blower/filter cabinet option is available for all sizes.
The blower/filter cabinet is shipped separately for field as-
sembly and instailation. The cabinet is adaptable for use
with either 1" or 2" filters and may be connected to a return
air duct (includes 3/4" duct flange). Option CW 1 does not
include filters: CW2 includes 1" permanent aluminum fil-
ters; and CW3 includes 2" permanent aluminum filters.

Model Filter | Replacement P/N
Size |Qty| Size 1" Filter | 2" Filter
25-125 1 20x20 101608 101621
165-200 | 1 16 x25 101609 101622
1 20 x25 101610 101623

250-300 | 2 16 x20 101607 101620
2 20 x20 101608 101621

400 2 16 x25 101609 101622
2 20 x25 101610 101623

Figure 27 - Optional Field-Installed Blower/Filter Cabinet

Blower Cabinet with

Filters (Option CW2

or CW3) -- side panel
removed to illustrate

interior of cabinet

Blower
Cabinet
without
Filters
(Option CW1)
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SERVICE AND MAINTENANCE

WARNING: If you turn off the power supply,
turn off the gas. See Hazard Levels, page 2.

This unit will operate with a minimum of maintenance. To ensure long
life and satisfactory performance, a heater that is operated under nor-
mal conditions should be inspected and cleaned at the start of each
heating season. If the heater is operating in an area where an unusual
amount of dust or soot or other impurities are present in the air, more
frequent maintenance is recommended.

The following procedures should be carried out at least annually (See

Paragraphs 34-43 for specific instructions.):

1. Clean all dirt and grease from the primary and secondary combus-
tion air openings.

2. Fan Models - Clean the fan blade, fan guard, and motor.

3. Blower Models - Clean the blower, the belt guard, the inlet guard,
and motor of all dirt and grease. Check the blower belt for tension
and wear. Replace a womn belt that may fail before the next sched-
uled maintenance check.

4. Clean the heat exchanger both internally and externally.

5. Check the pilot burner and main burners for scale, dust, or lint ac-
cumulation. Clean as needed.

6. Check the vent system for soundness. Replace any parts that do not
appear sound.

7. Check the wiring for any damaged wire. Replace damaged wiring.
(See Paragraph 12 for replacement wiring requirements. )

NOTE: Use only factory-authorized replacement parts.

visible. Do the
following:
(a) Disconnect the
pilot tubing from the
pilot burner.
(b) For standing pi-
lot, disconnect the

thermocouple from . R o
the valve. g;llo_t Thermocouple V
(c) For optional bing (standard pilot)

spark pilot, discon-
nect the flame sens-
ing wire and high tension (spark) lead from the ignition controller.

Figure 29 - Pilot Location

7A. Heaters manufactured beginning 8/91 (Serial No. Date Code
AQH) - The burner rack support is indexed as illustrated in Figure

30. While supporting the burner rack, remove the screws (two or

Burner Rack Support
with Indexing _—" ]

Burner Rack Support on
units manufactured prior
to 8/91 was not indexed

Screws

Figure 30 - Burner Rack Support and Retaining Screws

34. Burner Rack Removal

These unit heaters have a convenient bottom access panel. The pilotis
attainable with the bottom panel open. With the access panel removed,
the burner rack assembly will hinge down for removal. Use the fol-
lowing step-by-step instructions for removal of the bottom access panel
and the complete burner rack assembly.

Instructions for Burner Rack Removal (See
Figures 28-33.)

1. Shut the gas supply off ahead of the combination valve.

2. Tum off electric supply.

3. Remove the two sheet metal screws located at the rear of the bot-
tom panel.

4. Allow bottom
panel to hinge
down from the
front.

5. Pushinoneofthe
two spring-
loaded hinge pins
located at the
front of the bot-
tom panel (in-
side), and com-
pletely remove
the bottom
panel.

6. The bottom of
the pilot is now

. .i';rf.sv’io‘);?! Uy e R L

Figure 28 - Bottom Access Panel Open

three) that hold the burner rack support. {For screw location. refer
to Figure 30.) Remove the burner rack support allowing the burner
rack assembly to swing down (See Figure 31).

7B. Heaters manufactured prior to 8/91 (Serial No. Date Code AQH)
Loosen the sheet metal screws (two or three) located at the front of
the burner rack assembly. See Figure 30. These screws retain the
burner rack support. While supporting the burner rack assembly,
slide the burner rack support and remove it from the screws. allow-
ing the burner rack assembly to swing down (See Figure 31).

8. To Remove the Burner Rack -- With the burner rack assembly
"hanging” down, lift up on the rear and slide the assembly up and
out of the manifold support brackets.

Figure 31 -
Burner Rack
Hinged Down
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34. Burner Rack Removal (cont'd)

~=~Figure 32 - Burner Orifices

,,,,,,

Figure 33 -
Burner Rack
Completely
Removed

9, To remove the individual burners:

a. Remove the flash
carryover (one screw
" er burner).

Yith the burner rack
upside down, remove
the sheet metal screws
(located at the rear)
that retain the burner
holddown.

c. Lift the rear of the
burner upward slightly
and pull back, remov-
ing the individual
burners.

d. To replace individual burners, reverse the above procedure.

10. To replace the burner rack assembly and the bottom panel, re-
verse the above procedure (Steps 1-8).

Individual burners may be cleaned using air pressure. Use an air nozzle
to blow out scale and dust accumulation from the burner ports. Alter-
nately, blow through burner ports and venturi.

[ CAUTION: Eye protection is recommended. ]

Use a fine wire to dislodge any stubborn particles. Do not use any-
thing that might change the port size.

When any service is completed, be careful to reassemble correctly to
ensure that no unsafe conditions are created. When re-lighting, always
follow the lighting instructions on the heater.

35. Pilot and Ignition System

==z pilot can be serviced by opening the bottom access panel of the
1. Follow the first four steps of instructions for Burner Rack Re-

.. _val. Paragraph 34. Remove the pilot for maintenance or service,

such as checking the wiring and cleaning the orifice.
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Figure 34 - Individual Burners

Figure 35 - Pilot
Removal

Optional Spark
Pilot
(be sure to re-
install Pilot Hole
Cover Plate)

Pilot Hole Cover Plate

In the event the pilot flame is short and/or yeilow, check the pilot ori-
fice for blockage caused by lint or dust accumulation. Remove the
pilot orifice and clean with air pressure. Check and clean the aeration
slot in the pilot burner.

Figure 36 - Pilot Assembly

TLAME MOC

Standard Match-

Lit Pilot Optional Spark Pilot

If the heater is equipped with an optional spark pilot, check the spark
gap. Spark gap must be maintained to .100". (See Figure 37.) When re-
installing the pilot of a heater with optional spark ignition. be sure to
include the pilot hole cover plate (See Figure 33).

Pilot Burner

K/_" . 100 SPF\RK_ GAP ’
Spark Gap X ,_L)/ﬁ?
[ =
L

|

(Optional '
Spark Pilot) || ?&:

The ignition controller of the optional intermittent electronic ignition
pilot system is visibly located on the back of the heater. (See Figure
38.) Do not attempt Lo disassemble the ignition controller. There are
no field replaceable components in the control enclosure. However,
each heating season the lead wires should be checked for insulation
deterioration and good connections.

Proper operation of the electronic spark ignition system requires a
minimum flame signal of .2 microamps as measured by a
microampmeter.

Figure 37 -




CAUTION: Due
to high voltage on
pilot spark wire
and pilot elec-
trode, do not touch
when energized.
See Hazard Lev-

els, page 2. /
P—— - q Ignition Controller for
or further information an . .
na k t
check out procedure on the Optional Spark Pilo
optional intermittent elec- Figure 38 - Ignition
tronic ignition pilot system, Controller Location

refer to the manufacturer's
control operating instructions supplied with the heater.

36. Burner Orifices

Heaters are shipped with orifices of proper size and type for gas and
altitude specified on the order. When ordering replacement orifices,
give BTUH content, specific gravity of gas, and altitude, as well as

model and serial number of the heater.
Main Burner Orifices (sea level)
Model Natural Gas Propane Gas
Size o 190mee  aty| orinsize | 07| aty
25 51 396501 2 60 95936 2
50 47 | 84853] 3 1.2MM | 63003] 3
75 45 | 38678] 4 1.3MM | 64676| 4
100 44 111833 5 55 118304 5
125 44 1 11833| 6 55 11830[ 6
165 35 11831 5 | 1.65MM [ 96344} 5
200 35 {11831| 6 | 1.65MM | 96344] 6
250 35 11831{ 8 | 1.656MM | 66344 8
300 35 11831 9 | 1.656MM | 96344] 9
400 35 11831 12 | 1.65MM | 96344 12
Pilot Natural - P/ Propane - P,
|Orifice 103034 98695
WARNING: Do not use this table for gas conversion.
Additional parts are required; contact your Reznor
Distributor.

37. Flash Carryover (See Figure 39)

The burner carryover system receives its gas supply from the main
burner ports. Check the carryover assembly and also the main burner
ports for cleanliness. Clean with air pressure.

Figure 32 -
Burner Rack
Flash Carryover

CAUTION: Wearing eye protection when
cleaning this heater is recommended.

38. Heat Exchanger

The outside of the heat exchanger can be cleaned from the front of the
heater with an air hose and/or a brush. Remove all accumulated dust
and grease deposits.

The inner surfaces of the heat ex¢hanger can be reached for cleaning
with the burner rack removed. (See Paragraph 34.) Cleaning can be
done with a long furnace brush or a heavy wire to which steel wool has
been attached. Brush up and down inside each heat exchanger tube
until all foreign material is removed. A flashlight is helpful in examin-
ing the upper section of the tube.

39. Fan or Blower

Remove dirt and grease from the motor.

On fan model units, remove dirt and grease from the fan guard and
blades. Use care when cleaning the fan blades to prevent causing mis-
alignment or imbalance. Check that the hub of the fan blades is secure
to the shaft.

On blower models, remove the grease and dirt from the blower hous-
ing and check the belt for wear and proper tension (See Paragraph 13.)

Lubricate if the motor has oil cups or grease fittings. The motor sup-
plied as standard has lifetime lubrication and sleeve bearings.

On blower models. check current draw to motor rating plate.

Fan Models: Follow these instructions for replacement of the fan
guard, fan motor or fan blades.

1. If the heater is installed, turn off the gas and disconnect the electric
power.

2. Remove the left outer side panel (left when facing the rear of the
unit). Disconnect the fan motor wires.

3. Depending on the date that the heater was manufactured. it will have
either a lower-half fan guard only, two-piece full fan guard. or a one-
piece full fan guard. If the unit has a two piece fan guard, remove the
tension mounted upper half fan guard and the four screws that hold the
lower half. If the unit has a one-piece fan guard, remove all of the
screws that retain the fan guard. Remove the assembled parts (the fan
guard, the motor, and the fan blade).

4. Disassemble and replace whatever parts are needed and reassemble
using whatever part(s} are being replaced and the original parts. If the
fan guard is being replaced, it is important that the same hardware be
used for attaching the motor to the fan guard as was used with the
original guard. These screws are especially made to cut through the
coating on the fan guard to provide adequate grounding for the motor.

Figure 40 - = Fan

Proper Position ;' Motor

of the Fan . T

Blade on the i, g ——

Motor Shaft l‘ ' ——a&—— - FanHub
Be sure the fan Model | Bectrical | SetScrew |"A" Hubto
blade is in proper Size Supply |Torquelin-Lbs| Motor
position on the 25 60 Hz 80 +or-10 1-1/4"
shaft. Position the 50 60 Hz 80 +or-10 /8"
fan as shown in 75 80 Hz 80 +or-10 1/8"
Figure 40 accord- [25.80,75/ S0 Mz 80 +or-10 3-1/4"
ing to the charton [100-125:50 or80#Hz; 120+or- 10 2-1/2"
the right. 165-400 |50 or 60 Hz: 150 «or-101 2-1/2"
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39. Fan or Blower (cont'd)

Fan Blade Replacement Instructions {(cont'd)

~"-ition the assembly on the heater. Attach the fan guard at the center

ants. (IMPORTANT: If replacing the fan guard, use the screws
wat held the original fan guard. These specially designed screws will
cut through the coating on the fan guard to provide a ground for the fan
motor.)
Rotate the fan blade to check for adequate clearance. If adjustment is
required, loosen the mounting screws, re-position the fan guard, and
tighten the screws. Rotate the fan blade and re-check for adequate
clearance. Repeat this procedure until the assembty is positioned prop-
erly. )
5. If necessary, drill the required upper and lower fan guard mounting
holes. Attach the fan guard at all upper and lower mounting points
using either the screws removed or field-installed sheet metal screws.
6. Reconnect the fan motor wires and replace the outer side panel.

7. Restore power to the heater and turn on the gas. Light, following the
instructions on the lighting instruction plate. Check for proper opera-
tion.

40. Vent System

Check the vent system at least once a year. Inspection should include
all joints, seams, and the vent cap. Replace any defective parts.

41. Operating Gas Valve

The gas valve requires no field maintenance except careful removal of
external dirt accumulation and checking of wiring connections. In-
structions for testing pressure settings are in Paragraph 1.

CAUTION: The operating valve is the prime
safety shutoff. All gas supply lines must be
free of dirt or scale before connecting to the
unit to ensure positive closure. See Hazard
Levels, page 2.

42. Fan, Limit, and ECO
Controls

If it is determined that the fan or limit controls or the
ECO device needs replacing, use only factory-autho-
rized replacement parts that are designed for your
heater.

WARNING: An ECO circuit interruption is a major fail-
ure caused by a malfunction of the primary safety controls
or mis-wiring, and will require correction of the cause of
the failure and the replacement of the fan and limit con-
trols and wiring before the heater can be returned to ser-
vice. See Hazard Levels, page 2.

Instructions for replacing fan or limit control and

ECO device:

1. Tum off the electric power and shut off the gas supply.

unit). Remove the access panel.

4. Replace access panel and side panel.
5. Turn on the electric power and the gas supply.
6. Relight following the lighting instructions on the heater.

2. Remove the outer left side panel (left when facing the back of the

3. Remove defective controls and install new controls in the same
mounting holes. Use only factory-authorized replacement parts.

Figure 41 - Side Panel and Access Panel
Removed Revealing Controls

Limit
Control

Fan
Control

ECO
Device

43. Blocked Vent Switch

Blocked Vent Switch

The manual reset blocked vent switch is located on the front top
of the drafthood. The sensor is located near the relief opening of
the drafthood.

If the blocked vent switch should require replacing, use a fac-

* authorized replacement switch with the designated tempera-

setting for the heater.

Standard Single-Stage | Optional Two-Stage Gas
Model Gas Controls Controls
Size Temperature Temperature
Setting P/N Setting P/N
25 | 200°F 112751 N/A N/A
50 225°F 112752 N/A N/A
100-400 275°F 121275 225°F 112752
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44. Troubleshooting

TROUBLE

PROBABLE CAUSE

REMEDY

Pilot will not light
(match lit system)

1. Pilot cock turned off.

2.Air in gas line.

d.Incarrect lighting procedure.

4.Dirt in pilot orifice.

5.Extemely high or low gas pressure.
6.8Bent or kinked pilot tubing.

. Failed E.C.O. device.

1. Open valve.

2. Disconnect pilot line at shutoff. Bleed air from gas supply line.

3. Follow instructions on the heater.

4. Remove and clean with compressed air or solvent (do not ream).
5. Check line pressure (See Paragraph 11).

6. Replace tubing.

7. Replace E.C.0O. device (See Paragraph 42).

Pilot will not light
(spark ignition
system)

. Manual vaive not open.

. Air in gas line.

. Dirt in pilot orifice.

4, Gas pressure {00 high or too low.
5. Kinked pilot tubing.

6. Pilot valve does not cpen.

7. No spark:

a) Loose wire connections

b) Transformer failure.

¢} Incorrect spark gap.

d) Spark cabie shorted to ground,
e) Spark electrode shorted to ground.
f) Drafts affecting pilot.

g) lgnition controt not grounded.

h) Faulty ignition controller.

N -y

8. Optional fockout device interrupting control

circuit by above causes.
9. Activated biocked vent switch,

1. Open manual vaive.

2, Bleed gas line. N

3. Remove and clean with compressed air or solvent (do not ream).

4. Adjust supply pressure. (See Paragraph 11).

5. Replace tubing.

6. If 24 voit available at valve, replace valve.

7.

a) Be certain all wires connections are solid.

b) Be certain 24 volts is available.

¢) Maintain spark gap at .100".

d) Replace worn or grounded spark cable.

e) Replace pilot if ceramic spark electrode is cracked or grounded.

) Make sure all panels are in place and tightly secured to prevent drafts at pilot.
a) Make certain ignition control is grounded to furnace chassis

h) if 24 volt is available to ignition controller ang all other causes have been eliminated,
replace ignition control.

8. Reset lockout by interrupting control at thermostat.

9. Correct venting problem. Reset switch (See paragraph 19).

Pilot lit but gas valve will
not ooen.

{All manual valves

are open)Match lit
system)

1. Power not turned on or thermostat not calling
for heat.

2. Circuit to magnetic valve open.

3. Faulty transformer.

4, Faulty or dirty thermocouple or safety pilot
switch. or failed E.C.Q. device.

§. Faulty thermostat (See manufacturer's
instructions.)

6. Fauity magnetic valve.

7. High gas pressure.

8. Activated blocked vent switch.

1. Tum on power, check fuses, turn up themmostat.

2. Check wiring and connections at transformer and thermostat.
3. Replace transformer.
4. Clean and test with millivolt meter or test kit. Replace defective part.

5. Replace thermostat,
6. Replace valve or magnetic head.

7. Maximum gas pressure 8 oz. or 14" w.c. (See Paragraph 11).
8. Correct venting problem. Reset switch. (See Paragraph 19.)

Pilot lights, main
valve will not open
(Spark Ignition system)

1. Manual valve not open.
2. Main valve not operating.
a) Defective valve,

b} Lecose wire connections.

3. Ignition control does not power main vaive.
a) Loose wire connections.

b) Flame sensor grounded. (Rilot lights - spark
continues)

c) Gas pressure incorrect.

d) Cracked ceramic at sensor.
e) Faulty ignition controller.

1. Open manual valive.
2.
a) If 24 volt is measured at valve connections and valve remains closed, replace vaive.

b) Check and tighten all wiring connections.
3.
a) Check and tighten all wiring connections. .

b)Be centain flame sensor lead is not grounded or insulation or ceramic is not cracked.
Replace as required.

) Set supply pressure at 5" w.c. to 14" w.c. for natural gas and 11" w.c. to 14" w.c. for
propane gas.

d) Replace sensor.

e) See Paragraph 34. if all checks indicate no other cause, replace ignition controfier.
DO NOT ATTEMPT TO REPAIR IGNITION CONTROLLER. THIS DEVICE HAS NO
FIELD REPLACEABLE PARTS.

No heat (Heater
Operating)

. Incorrect mantfold pressure or orifices.
. Cycling on limit control.
. Improper themmostat location or adjustment.

Cold air delivered
On Start-up

. Fan control improperly wired
. Defective fan contral,

1. Check manifoid pressure (See Paragraph 11).
2.Check air throughput (See Paragraph 16).
3. See thermostat manufacturer's instructions.

1. Connect as per wiring diagram.
2. Replace fan control.

During Operation

Incorrect manifold pressure.

. Check manifold line pressure (See Paragraph 11).

Motor will not run

. Circuit open.
. Fan control inoperative.
. Defective motor or capacitor.

. Check wiring and connections. .
. Replace fan control.

Motor turns on

and off while

burner is operating (See
Motor cuts out

on overload beiow)

PrY [XICIETY FXRTOR (R X

. Fan control improperly wired.

2.Defective fan control.

3.Poor contact between fan controt and heat
exchancer tube. Surface contact is required.
4.Motor overload device cycling on and off.
5.Low ambient temperature (less than 40°F)

3

1

2

3. Replace motor or capacitor.

1. Connect as per wiring diagram.
2. Replace fan control. .

3. Check for bent mounting or {oose mounting screws.

. Check motor load against motor rating plate. Replace motor if needed.
. Install fan delay relay kit (See Paragraph 18.)

o

Fan motor cuts
out on overioad

causino false eveling

1. Low or high voltage supply .
2.Defective motor.

3.Poor air flow.

4.Defective bearing or lubrication.

. Cormect electric supply.
. Replace motor.
. Clean motor, fan and fan quard.

Blower motor cuts
out on overload

1. Improper motor pulley and/or adiustment.
2.Improper static pressure in the duct system.%

. See instructions in Paragraph 16.
. Adjust duct system dampers.

1
2
3
4. Lubricate bearings or replace motor.
1
2
3. Check power supply.

3.Lowvoitage.
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7 FOR SERVICE OR REPAIR, FOLLOW THESE STEPS IN ORDER: ‘

FIRST: Contact the installer.

Name

Address

Phone

SECOND: Contact the nearest distributor (See telephone Yellow Pages.)

THIRD: Contact: REZNOCR, a Unit of Thomas & Betts Corporation
150 McKinley Avenue
Mercer, PA 16137
Phone: (412) 662-4400

Model No.

Unit Serial No.

Date of Installation

Thomas&Betts

© 1995‘Thomas & Beuts Corporation. All rights reserved. Printed in the U.S.A.
MANUFACTURER OF GAS, OIL, ELECTRIC HEATING AND VENTILATING SYSTEMS

30M-295 Form 434-A
434 Page 32
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SUBMITTAL COVER SHEET
: ETE°

>,0. BOX 666 MARIETTA, OHIO 45750-0666 TELEPHONE 614/373-7676 - FAX 614:373-6666

°F ~T: _ROUNDWATER TREATMENT PLANT DATE: _6/1/95
AIROLITE JOB NO:

ARCHITECT:

CUSTOMER P.O. NO:

CUSTOMER: NORTHEAST CONSTR. CO.

IEPRESENTATIVE: KUESTER SALES CO. TELEPHONE: 704/ 334-7264 FAX: 704/ 372-9169

CUSTOMER NOTE

Shop drawings are submitted for your convenience in securing (1) design review and approval, and (2} field verified quantities
ind sizes. Airolite cannot begin fabrication until each of the following sections is completed and executed. Changes made
:fter fabrication has started will result in additional charges for interruptions, delays, and labor and material costs incurred

recause of the change.

DESIGNER REVIEW AND APPROVAL

Fabrication cannot begin until this section is executed by the authorized design
professional and returned to The Airolite Company.

(1 Approved [J Approved as Noted O Revise and Resubmit

By _ Date

NO:

RTHPAST CONSTRUCTION
— POST OFFICE BOX £48
/ * JACKSONVILLE, NG °8541-0
Approved

Approved as noted

Revi esubmit [] 4
3&:%«/;/4 Orlae %l/sg!még

Approval dogs not relieve supplier or
subcontractor of his obligation to
furnish and/or install this materialin.
ccordane Gthrm @I - FIELD VERIFIED QUANTITIES AND SIZES
Contracturctpiansand spentfications.

Submittal details reflect Airolite’s bestinterpretation of the contract documents provided.
All quantities and sizes must be field verified to ensure coordination with field conditions.
Fabrication cannot begin until this section is completed by an authorized field
representative. Execution represents that quantities and sizes are field verified and that
Airolite is authorized to fabricate in strict accordance with these details and any

corrections noted.
Date —

By

(] Release For Immediate Fabrication [0 Hold Fabrication Until Further Notice

.

SHEET OF 11-94




LOUVER SCHEDULE
NOTE=-4TL QUANTITIES AND DIMENSIONS MUST BE VERIFIED IN FIELD NOT BY THE AIROLITE COMPANY

i LOUVER SIZE 1 SECT | SECTION SIZE OPENING SIZE LOCATION
Gemm "1 QUAN  TYPE W X H 'QUANI W X H LW X H DESIGNATION
* 4 K609 -48j‘ ‘w1de X 6@‘” h1gh 48 X B69%7h
i AVAN SAR , A<D S
» 7 .
i 2 3 K609  12¥ wide x ¥ hlgh : IR x 128"h
.‘: W e H : ’ . .
i I A \WA ; | \z X T
| : !
| L |
i i | i
4 ' ! i
¥ ! !
s ! ; -
4 | :
B i i
:';' \ H
;
; ‘1 =
f ; !
; | |
| s
i ; ‘ 3
! | !
b |
; !
{NOTES
1) Please advise color selection from attached chart p
S 2) Review above louver and opening dimensiond 3
;
:
{ :
)
:
g
¢
LOUVER FINISH INSTALLATION METHOD SCREEN OPERATION 1
3 ' |
5 O NATURAL [J NOT BY AIROLITE [J NONE 0O HAND, WING NUT
s XJ INTERIOR 1-1/2" LONG ({ INTERIOR O CHAIN,
4 O PRIME COAT CLIP ANGLES APPROX. 20" 0.C. | (O EXTERIOR SPECIFY CHAIN LENGTH
: 0 HOLES IN JAMB BELOW LOUVER P
5 (] BAKED ENAMEL O INTERIOR 1-1/2" FLAT FLANGE MESH 03 CHAIN W/FUSIBLE LINK, i
SPECIFY COLOR SELECTION: 01 EXTERIOR 1-1/2" FLAT FLANGE SPECIFY CHAIN LENGTH
: O INTERIOR 1-1/2" ANGLE % INsECT BELOW LOUVER______
iy % » 0J EXTERIOR 1-1/2" ANGLE O 1/2° MESH BIRD O CRANK PER DRAWING
4 N KYNAR 500 (O KYNAR 500 XL 0 O 1/4" MESH BIRD O MOTOR
i SPECIFY COLOR SELECTION: VOLTAGE
_-g MATERIAL 0 SPRING RETURN
4 0 POWER DRIVE BOTH
4 0 ETCH-LACQUER' O GALV. STEEL DIRECTIONS £
NOTE: ANGLE / FLANGE SHIPPED EXPANDED ALUMINUM O MODULATING ¢
; CLEA(;Z éguoouze‘ LOOSE FOR FIELD ATTACHMENT. X ALUMINUM
. 204- o
‘ .15-R1
E FINISH FINISH
i ' AVAILABLE ONLY ON ALUMINUM -
§  Louvess ‘T NATURAL & NATURAL
o 0

THE AIROLITE COMPANY

M/ARIETTA, OHlO

AIROLITE ORDER NQO.

RE TN

SHEET

Oor

[11-a4

A



LOUVER

ATTACHED IN FIELD

JAMB
HORIZONTAL SECTION

HOLES FOR ATTACHMENT TO WALL
CONDITIONS DRILLED IN FIELD NOT
BY AIRCLITE, ANCHORS NOT BY AIROLITE,

ANGLES SUPPLIED WITH (2} 7/32°
DIA. HOLES AND 5/8°-¢{0 IND. HEX.

WASHER HEAD S.M.

SCREWS FOR ANGLE

ATTACHMENT TO LOUVER. LOUYER DRILLED

IN FIELD NOT BY AIRCLITE USING HQLES
IN CLIP ANQLE AS TEMPLATE,

VIEW SHOWN IS FROM
INTERIOR SIDE OF LOUVER

1= X 1 /2" X 1t (/2% LON@
20" 0.C. ALL AROUND SHIPPED

LLOOSE.

MATERIAL NOTE,
ALUM. LQUVERS - 12 GA.(LO8!") ALUM,
GALY. LOUVERS - 168 GA.(.063"} GALV. STEEL

1° X 1 y2® X 1 2% cLIP ANGLES, ALL
AROUND LOUVER, SHIPPED LOOSE, FOR FIELD
ATTACHMENT.

FORM NO.
623023

11-80

THE AIROLITE COMPANY
MARIETTA, OHIO
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K609 K638 K666

T
ol
I

I

Extruded Aluminum
Architectural Louvers

Stationary louvers with visible mullions may
be joined with an extruded aluminum “I”
connector as detailed on page 15. Continu-
ous blade louvers utilize concealed blade
braces and hidden vertical supports in place
of jamb frames to present uninterrupted hori-
zontal blade appearance.

Visible Muflion
Louver Types: K609 K638 K666
Continuous Blade
Louver Types: CB609 CB638 CB666
Material: Extruded Aluminum  Extruded Aluminum  Extruded Aluminum
(Alloy 6063-T5) (Alloy 6063-T5) (AHoy 6063-TS)
Stationary Blade: .081" (2.06mm) 081" (2.06mm) .081" (2.66mm)
Frame: .081" (2.06mm) 081" (2.06mmy) 081" {2.06mm)
Louver Depth: 4" (101.6mm) 4" (101.6mm) 4" (101 .6mm)
Blade Angle: 45° 45° 30
Performance AMCA AMCA Tested to AMCA
Ratings: Licensed Licensed Standard 500
Free Area - 7.96 sq. ft. 7.96 sq. ft. 8.87 sq. ft.
{ wtal Pole o Hotel & o Nossou, Bohamas 4' x 4' Unit: (0.740 sq m) (0.740 sg m) AR RE RO
3 Percent Free Area: 50% 50% 550
Recommended Specification: Beginning Point 770 FPM 770 FPM 740 FPM
Furnish and install architectural blade Louver Type K638 of Water (235 m/min) (235 m/min) (226 1o i
as dgsigned §nd manufactured by The Airolite Comp_amly, Penetration - 6,129 CFM 6,129 CFM 6,564 CFM
ity oy s Do ey SlewfsmR (7amumn (Uamme (6 mn
shalt be minimum .081" (2.06mm) wall thickness. Louver 2 . 2 o z
assemblies shall be 4" (101.6mm) deep with 45 degree (2.0mm H,0) (2.0mm H.0) (2.3mm H.0)

stationary blades. Each fouver shall be fitted with »»"
(12.7mm) mesh x .063" (1.60mm) diameter aluminum K638
bird screen in a rewirable extruded aluminum frame. ]

Blades shall be joined to each jamb frame and vertical stiff-
ening member with two fiflet welds each 1" (25.4mm)
long produced with the Pulsed Gas Metal Arc Welding
process (CMAW/MIC) with a minimum .125" (3.175mm)
throat. Frames shall be joined at each corner with a full
length GMAW fillet weld with a minimum 125" )
(3.175mm) throat. Manufacturer shall submit theoretical y
calcuiations prepared by a professional engineer specializ- : d
ing in the application of welding technology demonstrat- ‘

ing that each weld will withstand minimum 526 pounds ‘

of force in shear. : !

Louvers shall be factory primed and finished-after-assem-

AL

bly with a Kynar 500 (PVF,) resin coating in a color "‘—;\n\—‘—t“ - T e 1.

selected from the manufacturer’s standard color chart. ‘(.(1_0146 ~—)—1 — —
L .6mm 3 101 N

Louvers shall bear Air Movement and Control Association —— ___““_(if’im') o ) f‘{o_’-f‘“}“”‘/“

(AMCA) Certified Ratings Seals for air performance and S ‘ (i T

water penetration ratings. Manufacturer shall submit ‘ : ?

AMCA Licensed data on a 4’ x 4' (1.22m x 1.22m) unit
demonstrating that it provides a minimum of 7.96 square
feet (0.740 sq m) of free area and shall intake 770 FPM
(235 m/min) free area velocity at a static pressure drop
% - ot exceeding 0.08" (2.0mm) H,O per square foot of free
ea at a velocity of 770 FPM (235 m/min) when tested

; ot 15 minutes per AMCA Standard 500.

ALL-WELDED ASSEMBLY

TELEPHONE 614-373.7676 FAX 614-373-6666
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Celotex” High Density Fibernoz: d Roof Insulation ‘

DESCRIPTION

Celotex High Density Fiberboard Roof Insulation is a
uniform density non-asphaitic board with good insulating
properties composed of interlocking fibers produced by
mechanical fiberizing of a blend of strong natural fibers and
treated for additional strength and moisture resistance. The
board is further treated on the top face to reduce asphait
bitumen absarpticn.

Celotex High Density Fiberboard Roof Insulatlon is a
general-purpose roof insulation which is especially well-
suited for installations requiring unusual strength and rigidity.

RECOMMENDED USES AND LIMITATIGS

Celotex High Density Fiberboard Roof insulation s for
use under fully adhered, loose-laid and ballasted ar mechani-
cally fastened single-ply roofing systems. It can aiso be used
as a general-purpose roof insulation under conventional built-
up and modified bitumen roofing systems, and as a separa-
tion layer over existing roofs in reroofing applications.

In reroofing application, Celotex requires that all wet areas
in the old roof be cut out and replaced. Also, before High
Density Fiberboard Roof Insulation is installed, remove
all loose and protruding gravel. This procedure prevents dam-
age and maintains the integrity and insulation value of the in-
sulation board.

Do not apply flame directly to High Density Fiber-
board Roof Insulatlon when Installing a modified bitu-
men system.

Can be used over foam plastic roof insulation, as recommend-
ed by NRCA Bulletin No. 9.

ADVANTAGES

Structural Rigldity. Increases strength and rigidity of the en-
tire roof structure. Dimensionally stable. Resists cracking,
warping and buckling. Uniform in thickness and density.

Rugged, Crush-Resistant. Withstands normal deck traffic
and wheeling loads without fracturing. Resists damage from
rough handling in transporting, hoisting and installation.

Excellent Bond with Felts. Suitable for fully mopped
bulit-up roof systems. High resistance to bitumen ab-
sorption, assuring proper retention of biturmen on board sur-
face for tight, permanent adhesion of roofing felts. )

Insulating Value. Provides additional insulating value to
enhance the total “R” value of an assembily.

Nailable. Suitable as a nailable base for back-nailing roofing
ply sheets.

Table1 . 3
STANDARD THICKNESSES, THERMAL VALUES
AND FLUTE SPANABIUTY
Nominal Thick- THERMAL VALUES Maximurn Flute
ness, inches C-Vaiuet R-Valuel? 1. - Spanability
v 0.77 1.3 156"
I 053 19 24
I 040 25 %"
14" 0.26 38 496
2" 0.20 50 435"
(1)C=Bw/F+fish (2)R="Feft*+h/Btu
Table 2
TYPICAL PHYSICAL PROPERTIES
PROPERTY TEST METHOD . VALUE
Water Absorption ASTM C208, C209 7% Volume Max,
Weight/Sq. Ft., 1" Thick 1.7.4bs, Max, -
Linear Expansion ASTM €208, C209 - 0.5% Max.

Celotex High Denslty Fiberboard Roof Insulation is

available in thicknesses from 1/2" to 2!' It is produced in 4’ x 4’
and 4’ x 8’ boards.

COMPLIANCES

ASTM €208, ASTM C209
Federal Specification LLL--535B (cancelied 4-18-85)

Underwriters Laboratories, Inc. Listed by Underwriters
Laboratories for Class A Celo-1 loose-laid and ballasted single-
ply roofing system only.

Factory Mutual. Class | Approval per FMRC Standard
4450/4470 for Class 1 Construction. High Density Fiberboard
Roof Insulation has met ali FM Class 1 test criteria subject to
conditions of FM Report JL.1IP6AS AM.

Refer to The Celotex Roof Insulation Manual for recom-
mended fastener patterns and application instructions for roof
insulation over various types of decks. Instaliation must be
according to Celotex specifications.

In all applications, use of High Density Fiberboard Roof
Insulation must be approved by the specific roof membrane
manufacturer.

- NOTE: For all single-ply roofing systems, install membrane

and membrane fastening system according to membrane
manufacturer’s application instructions.

Fiberboard Cant and Edge and Solid Laminated Base Board
products are also available. Refer to the current Roof Insulation
Catalog or contact your local Celotex Office.

See back page for Warnings, Cautions and Storage
recommendations.



1994 Commercial Roof Insulation | %

R — Install it
with pride. it
will perform.

Rmax —
Delivery,
from3 /]
plants
across
the U.S.
LR WA
Max — Made to
exacting specifications.
Maximum,gualili, sm CONSTRUCTION CO.
‘ FOST OFFICE BOX 848
i JACKSONVILLR, NC 288410848
% Approved 1=
: Approved as noted 0O
e ."\ ¢ é By
L MAX. oun_GLLATAT
’ T T TR haxi; ; Approval does not refieve Supplier of
. l_tjax:mum Value. It's in our name. A o of i obligation 10
fumish and/or install this material in

accordance with requirements of the
contractural plans and specifications.



MULTI-MAX® FA

Roofing Insulation for Single Ply, BUR, and Modified Bitumen Systems

Product Description:

Rmax Multi-Max FA is a highly efficient thermal insulation board com-
posed of a rigid closed cell polyisocyanurate foam core bonded to glass
fiber mat facers.

Compliances:
FEDERAL SPECIFICATION - HH-1-1972/2

FACTORY MUTUAL ~ Class 1 Roof Insulation per FM Standard 4450.
Subijectto the conditions of approval as a Roof Insulation wheninstalled
as described in the current edition of the FMRC Approval Guide.
UNDERWRITERS LABORATORIES ~Classified (Class A) Foamed Plastic
as roof deck construction material. Meets UL Standards 790, 1256 and/
or 263 ~ Contact Rmax Sales for latest information.

Applications:

Rmax Multi-Max FA with glass fiber mat facers is superior for use with
the many types of single ply membranes, built-up and modified bitumen
membranes and metal pane! roofing systems available. Multi-Max FA is
approved for use in new roofing constructions andlimited retrofitrecover
roofing constructions over steel, wood, non-combustible, and certaintypes
of nailable roof decks. Designers and installers of Rmax Multi-Max FA
roofing insulation products are referred to Rmax publication " TR-0101A”,
“General Notes for Use and Installation of Rmax Roofing Insulations” for
details not covered here.

Fully Adhered Single Ply Systems:

Use Mutti-Max FA with confidence under fully adhered single ply mem-
branes with the insulation secured to the roof deck with either mechan-
icalfasteners or hotbitumen adhesive when approved by the membrane
supplier.

Mechanically Attached Single Ply Systems:

Attach the Multi-Max FA to the roof deck with a minimum of four (4) FM
approved mechanical fasteners per four foot by eight foot (4' x 8') sheet
of insulation. Additional fasteners in the insulation may be required by
the membrane supplier. Apply the mechanically attached membrane ac-
cording to membrane supplier's specifications.

Loose Laid Ballasted Single Ply Systems:

Multi-Max FA is laid into position on the roof deck without fastening or
otherwise securing the insulation. The membrane and ballast are then
installed according to the membrane supplier’s specifications. Ballast,
placed at the specified rate, restrains the entire roof system.

Buiit-Up Bitumen Membrane Systems:

Multi-Max FA is recommended for use under built-up bitumen, either as-
phalt or coal tar, membranes when the insulation is secured fo the roof
deckbyindustry accepted methods. Rmax recommends thatwhen Multi-
Max FA is used under a BUR membrane system, it be protected by an
overlay of mineral fiberboard, wood fiberboard, perlite, oraventingbase
sheet as specified in the NRCA “Technical Bulletin #3".

Modified Bitumen Membrane Systems:

Multi-Max FA is excellent for use under modified bitumen membrane
systems. Rmax recommends that when Multi-Max FA is used under a
hot bitumen adhered modified membrane system, it be protected by an
overlay of mineral fiberboard, wood fiberboard, perlite, ora venting base
sheet as specifiedinthe NRCA “Technical Bulletin #9”. Please note that
Rmax requires a suitable overtay of mineral fiberboard, woodfiberboard,
or perlite be applied to the insulation prior to application of a torch-down
modified bitumen system.

Standing-Seam Metal Roof Systems:

Rmax Multi-Max FA is suitable for use under metal roof panel systems
fastened through the insulation to a roof deck and structure below the
insulation, Fastening clips andall otheritems required to secureand close
the metal roof covering must be fastened securely to the roof deck and
structure. Consult metal panel manufacturer/supplier for details.

Standard Sizes and Packaging:
« WIDTH: 48" » LENGTH: 48" or 96"
- THICKNESSES: Refer to Thermal Properties Data below.

Bundles, approximately 48" high, are banded and coveredinplasticbags
for easy handling. NOTE: All Rmax products must be tarped, placed on
skids, and kept completely dry before and throughout construction.

Typical Physical Properties — See page 8.

WARNING

Polyisocyanurate is an organic material which will bum when exposed
to an ignition source of sufficient heat and intensity, and may contribute
to flames spreading. Note: Rmax does not assume any responsibility

or liability for the performance of any products other than those manu-
factured by Rmax. )

THERMAL PROPERTIES & PRODUCT DATA |'R" means resistance to heat flow. The higher the R-value, the greater the insulating power.

Thermal Value Wt 48" x 96"

Nominal Per Sq. Bundle Truckload Flute

Thickness c R {Ibs,) Pieces Sq. Ft. Pleces Sq. Ft. Spanabiiity
1.6" 10 10.0 25 g 1,024 704 22 508 3
1.6 09 11.1 27 30 960 660 21,120 3 "
18" 08 12.5 30 26 832 572 18,304 3%y
2.0" 07 14.3 34 24 768 528 16,896 30"
2.3" 06 16.7 38 20 540 440 14,080 39"
2.5" 056 18.0 5 19 508 218 13,376 35"
2.6" 052 19.2 o) 18 576 396 12,672 3
2.7" .05 20.0 45 17 544 374 11,968 3%
30" » 044 225 51 16 512 352 11,264 3%
33" 04 25.0 55 14 448 308 _ 9,856 35"
35" 038 26.3 59 13 418 285 9,152 3%,
4.0" 033 30.3 87 12 384 264 8,448 34"

Notes:

1. Thermal values may vary for California shipping zone, consult Rrax for latest information. . e
2. Thermal values determined by using ASTM C518 test method at 75 degrees F mean temperature on material conditioned according to PIMA Conditioning Procedure 101.

2
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~ . Firestone
MB BASE SHEET

INTRODUCTION:

Firestone MB Base Sheetis a hlgh-perfon'nance asphalt saturated fiberglass reinforced roofing base
ply which has been designed to provide superior durability and ease of application. By using only
pure roofing grade asphalt without any fillers, Firestone MB Base Shast offers greater flexibility and
better workability than typieal bage sheets which contain large amounts of mineral fillers, By using an
extra heavy fiberglass mat, Firestone MB Base Sheet provides twice the breaking strength (44
ibtfin.) as pornpared to typlcal ASTM D«4£3:1, Type | base sheets (22 Ibf/in.).

Firegtone MD Base Sheet may be attached o an asceptable roofing substrate with either Firestone
Insulation Plates and Fasteners with a minimum 25# mopping of Type Il or Type IV Asphalt.
Firestone MB Base Sheat may be used as a base ply under either torch.applied APP or mop-applied
SBS modified bitumen membranes, offering the following superior performance features:

+ SUPERIOR STRENGTH; Minimum 44 Ibf/in. breaking strength. Meets or exceeds ASTM
D-4801, Type I

* EASY ULY-OUT: 100% pure asphalt saturation provides greater flexibility and
' smoother roll-out.

PRODUCT TECHNICAL SPECIFICATIONS:

Breaking Strength: Minimum 44 [bf/in. when testad in sither machine or ¢ross direction.
£ Pliability: Ne ‘zilure when tested aver a '/ radius per ASTM D-146.
Filler Conteni: No¢ tilers used in asphalt saturant.
Water Vapor Permeance. Maximum 15@ 73°F,
Glass Mat: Minimum 1.7 Tbs. /100 5q. ft. prior 10 saturation.
Code Compliances: Underwritars Laboeratories classified G-2 base sheet,
PACKAGING AND SHIPPING SPECIFICATIONS:
Roli Width: 36 inches.
Roll Length: 108 foet.
Roll Area: 824 squara feet (3 square coverage).
Roll Weight: Approximately 82 Ibs. per roll.
Rolls Per Pallet: 16 rolis with cores in each comer,
Pallet Pagkaging: Streteh wrapped on 37" x 37" 4-way pallets.
Rolls Per Truckload: 560 rolis (35 pallets).
Firestone
SUIDING PRODUCTS
NORBODY COVERS YOU BETTER*
' 525 Congressional Boulevard « Carmel, IN 46032-5607
— 1-800-428-4442 1-317-575-7000 Fax: 1-317-575-7100
/63 — hom #714MB-01

TOTAL P.@2
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» Firestone SBS is an asphalt modified
with rubber polymers, providing improved
elongation.

¢ The roof of choice in Canada, Northern
Europe and in most severe climates,
SBS offers proven performance in

colder regions.

FIRESTONE

_—

GRANULE SURFACED MODIFIED BITUMEN

Firestone SBS Modified Bitumen membrane is a roofing
system that's ideal for applications in all climates.

Modified with Styrene-Butadiene-Styrene rubber and rein-
forced with a 170 gm/m2 polyester fabric, Firestone SBSis a
mop down product with a granular surface that performs equally
well in the Northern United States and Canada as well as

the south.
- Installed using conventional built up - The factory applied granule surfacing
roofing equipment and techniques, it's looks great, offers ultra-violet protection

today’s high tech version of a built up roof.  and saves {abor costs.

- Manufacturedunder ideal conditions in
comptiter-controlled, state of the art plants,
resufting in the most consistent quality.

Jerestone
BUILDING PRODUCTS

et COVERS YOU BETTER.
525 Congressional Boulevard
Carmel, IN 46032-5607
800-428-4442 317-575-7000




. GRANULE SUFACED MODIFIED BITUMEN

Firestone SBS Physical Properties.

Test Minimum™*
Property iaottod Performance
Thickness N. A 150 mils + /- 10%
Breaking Strengtr: AL IM-D-412 600 p.s.i.
Ultimate Elongation A:TM-D-412 80%
Water Resistance ASTM-D-618, <1.0 gram water
D-570 absorption
< 1% dimensional
change
Low Temperature Flexibility CGSB 37-GP-56M -~ 22°F
Water Vapor Transmission ASTM-E-93 <1.0 gram/m2 at
24 hours
Dynamic Impact CGSB 37-GP-56M Pass
Static Puncturing CGSB 37-GP-56M Pass
Lap Joint Strength CGSB 37-GP-56M Pass
Accelerated Weathering ASTM G-23, Pass
D-2565

* Propased CGSB 37-GP-56M
**As manufactured

i

PP ee

BUILDING PRODUCTS

RO OLUY COVERL i v v e
525 Congressional Boulevard
Carmel, IN 46032-5607

800-428-4442

317-575-7000

2% MEMBRANEFOR  Rests
@ ROOFING

SYSTEMS
CLASSIFIED BY

UNDERWRETERS EARORATORIES INCH

AS TO AN EXTERNAL FIRE EXPOSURE ONLY
61P2
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labam‘ary Prom.

To help assire consistent quo!fty
every Trumbull plont fests incoming
row materiols ond outgoing finished
‘products ot an on-site laboratory.
Samples are then ietested af our
Sumzmt inoks technical faboretory,
qneofaseledgroupoflabs in the
nafion 1o be cerified by the Ameri-
can Associotion of Stafe Highway
Tesnng Offzools in assodiion with

ﬁmns-(ommg s Trambul
“wos founded on  single
ponoble rig. Todey, we are the
lorgest, marivfacturer of industrial
asphiolt ' the nation, produding

mogsa of fons of usphult mar-

A Comm:tmom To

Advanced Technology.

Plonsering research and development

has made Trumbull Division the
unchallenged leader in the industrial ¢
asphait industry. This position is /j

Proximfty To Cusfomers
A srrotegk network of 17 produt-
ion p!unts ensures limely, cost
: distribution of Trumbul
produds,_ ost-to-coost. And each
plaar maintains its own storage

fadlmes with otcess o terminols secured through our shingent qu

contiol and process improvements
which tionslate into superior prod-
ucts and service for our customers.

= '.Assured Avmlchdny

- Unlike mony asphol refiners which
‘depend upon ¢ single source of o |
supply, Trumbull Division has estab- 0w s-Corning’s Tremboll™ 7 e
lished ¢ network of domestic and - ' 1 . S
“internatioricl suppliers, This eimingtes _ pavi. om the uacholl
dependency on g single source ond T T

‘ollows us to egotiafe competifively. lead. - in asphelt production, 53
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Trusmboll Division has grown

from a single rig in 1921
10 the largest manviachurer of

asphalf materials in the nation.

St: ndard Trumbuofl
As >halt
Sp scification.

Spefication.

Buiit-’p Roofing Asphalt o
manu-actured by Trombull Division
wil . used. Alf Buili-Up Roofing 3
Asphe: as supplied by Trumbul
Divisice will have the following
informarion rinted on the corton

or bill 5f loding for bulk gspholr:

1. ASTM type asphalr

e wfacturing plont

Moo stactured defe

Flo:: point

5.8V 3 125 ¢ps & 75 s

This m. czriet will comply wath ASTH
0312-2 specificorion for Buili-Up
Roofing Zsphalt.

B ro —

1. Physical Properties.
Flosr geint of the asphelr il
be 5 5°F or greater, well ubove
the - ST minimum of 475°F

2. App.ication.
Rppiv g csphalt of the
Fquiv- -ous Tempergture plus o
mines F5%F will yisld the best
visco: gt peint of application
to ¢5 +2 proper adhesion,
water; 2ofing and applicotion
rate. / piicotion condifions on
e ro. deck will vory with
omies temperoture and wind
condific 1s. In cold conditions,
(sither :mbient femperatwre or
wind il facter), the tempera-
ture of sint of application
should <2 near the high end of
the BT -ange. In worm condi-
tions, (= *her cmbient tempero-
ture or t'gh sun load), the

eyt S T S

temperature o1 point ¢f
application should be neor the
low end of the EVT range.

. Heating Instructions.

A. Do not haat the asphait
closer than 25°F of the
matesials flash point, os
noted on the cartons of bil
of lading {for bulk ospholr’,

8. Yo minimize “toll bock "
keep liguid aspheir at the
lowesi possible temperatuse
and for the shortest pericd
of time prior to application.
Guidelings or this are:

1. Maximum heting

tempercture S00°F.

2. Never maintoin mosencl
chove 475°F for 4
nours or more,
Prolonged storoge
tempercture should not
excead 325°F,

[S%]

. Storuge Precaytions.

The Trumbull coniviner is meont
10 be ¢ foim only, it is not
intended for unprotected long-
farm storage.

To asswie osphalt usebility

- and ¢ seasongble storage time,

fhese precoutions must be
followed:

4. Protect gll asphalt containers

(fiber <artons and stee!
drums) from rain, snow ond
prolonged exposuie fo girect
sunlighr.

8. Provide sufficient ventilation
10 avoid excessive heat build-
up in closed storage oreos.

(. All osphalt contoingrs must
be stored upright and out of
water. Any osphalt coniainers
that fip over will flow. This
is trve of Type IV g5 well as
dead level. The hotter the
weather, the quicker the
asphelt wilt flow.

D. Do not stack fiber cartoned
asphalt. Asphalt steel drums
may be double stocked if
pollets cre used 1o seporate
the stacks.

5. Generual.

Trombull Division does not specifi- -
cally recommend the type of asphait

fo be used on any particulor roof,
The selection of the type of osphels
must be made by the specifier
bosed on many variobles induding,
but not limited to, roof pitch, rype
of conshuction, Jocaf roofing prac-
fices and weather conditions.

cseesl Trumbull

OWENS-CORNING
WORLD HEADQUARTERS
FIBERGLAS TOWER

TOLEDQ, OHIO 43659

1-800-323-8301

Pub, Mew STASH9
Primedin US.A,, Qagter 19972
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Description.

Trumbult's standard built-up roofing
asphalt comes in four types:

Type | — DEAD LEVEL

Type {l ~ FLAT

“Type lll — STEEP

Type IV — SPECIAL STEEP

Product is available in either carons
or bulk. All four types meet theic
specific requirements for ASTM D312,
PermaMop® modified asphalt, our
highest performing asphalt, is avall-
able in packaged form thioughout
the country and is ovailable in bulk
form ot selactive manufoctuting
focifities.

Consistent Quality.

Trumbull Division’s odvanced
processing meihods meei ASTM and
roofing monufacturer’s specifications
relative to ol feedstock types despite
potential fluctuations in fype or
grade of raw motericis.

features.

Trom{ +il Division’s asphait

serve. os both @ waterproof-
ing m. jivm ond adhestve in

boilt<  rocfing systoms.

Benefit:

EVY shown on each ¢acron and bil
of lading for bulk- shipmens.

Assures pr zer adhesion, woter-

proofing ¢

* epplication rate.

Product Data.

Uses: Trumbull's Built-Up Roofing
Aspholt is the woterproofing medium
used with organic and glass felts in
a conventional built-up roof. As an
interply mapping, it also octs os an
adhesive to hold the plies together.
It is olso used as an adhesive fo
secure the roof insulation to the
deck.

Extending Our
Commitment.

Qwens-Lorning"s commitment 1o
quality roofing systems extends
beyond our Trumbull Division. It
includes our Fiberglas® Roof tnsulo-
tion and BUR felts for use in con-
junction with our asphalt.

It includes our Certified Roofing
Contractors (CRC) - a farce of
specially trained instaflers. Each
roof they install is inspected by
on independent auditor 1o assure
they meet the most exacting
industry standards,

And it includes the strongest
warranty progrom in the industry.

Physical Requirements — ASTM D312 - 89,

Type | Type I Typs I Type IV Test Mathods
Min.  Mox. M. Mox,  Min,  Me M, Vs

Sofening foint [°F) 138 181 183 176 185 205 20 125 481
Fiash Point 15 17 ¥ 75 - 4 - ASTM 0y
Pener:eticn, Units:
& §2°F 3 - 4 - & - [ - ASTM B3
eIl B 18 @ 15 % 1%
& 115 0 I8 - .00 - % - 35
Ducrdiny g ASTM D3
1% en U 25 - 15 -
Selubility in ASTA 02042
Trichloroethylene% 99 - 99 - 99 - % -

Asphalts shall be homogeacus ong free of werer ond sholl contorm 1o these physical properies.

Consistent, high flosh meterial, Proper ter: aroture ronge needed
to apply ¢ ducr sofely of the EVT- _ )
100°F hig: - than the 475°F Toel  Boell  Tpell  FmelV  Pemohop®
. Softening Poiat {°F) M0-145 1854075 19505 210225 215-235
manimum. Resh Pors (5F) SIS0 I GSed  Sees e
I preducts meet ) D -t Pasetretion, Unirs :
All products meet ASTM D312 Fach shneni 7t meefs of exceeds . s oz 12 0 el 1
the physice <equirements of the @ 175 20-35 1830 1624 1322 18-30
specified 1c fing grode asphatr Duciiy @ " s . ’s ,
/ , | . ' . /.0
Printed cortons. Cearly ide::: fies monufacturer Solubilry in
wpe, flosh - snt, EV], production Trichlooethene ¢ 998 99.3 99.8 99.8 9.5
" T Aoplicarion Temperaiure
location onc araduction dote. g% Hond i&%oméigbg
_ . NS = 5% 30 375 a0 440 s
17 Plants. Convenient, ;ccessible availebility For Mochine Spraadet

Testing in each plant and o
Summit, Winois loboratory.

Al Trumbult ivision’s produats cre

assured fo st ASTAL requirements.

“Note: EVT s Equiviscous Tempesrure, the tempecotire ¢f which fhe licwidivy of the osphalt givs fhe

conirector the best opportuniry of odieving Trerly moppings in the 25 pound 3
H;;‘;;g:w and cameque-nz, the Temperaruce & d'rffa'emg?oe hend mopping m l:;m:::?
g . .

*
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PAC-CILAD

Technical Daia

Color Consistency: Will not
change color more than (5) NBS
Units per ASTM D 2905-78.

Cement or Mortar: Will not
adhere or mar the finish.

Hardness: F Minimum-Nzt:onal
Coil Coaters Association Technical

Bulletin No. 11-12.

Adhesion: Cross Hatch 1/6”
{no removal)— National Coil
Coaters Assaociation Technical

Bulletin No. 11-5.

Formability: Can be formed with-
out film fracture using normal metal
shop practices to a 1 to 2-T bend
radius {depending on base metal
and gauge) with no cracking or
finish removal per ASTM D 1737-62

(1973).

Reverse Impact: No removal
when taped. National Coil Coaters
Association Technical Bulletin No.
11-6 impact force 70 in/Ibs.

Humidity: Accelerated Tests:
-~ 2,000 hours at 100% relative
fmumidity value acceptable per
ASTM D 714-536(1974) and ASTM D

2247-68 (1973).

Life Expectancy: 20 years plus.
Architectural Tests. Weatherometer
Method 6152 after 5,000 hours
exposure value, acceptable per
FED TEST METHOD 141,

Installation

PAC-CLAD can be cut, formed,
nailed, screwed, or riveted using
hand or power tools. Fabricate
and install in accordance with
drawings and normal sheet metal
practices using hand or power
tools. Keep cutting edges sharp,
clean, and properly aligned.
Exercise care during fabrication
and installation to avoid damage.

Maintenance

Maintenance is not required.
This finish is a member of the
Teflon® family, and is seif-
cleaning. If cleaning is desired,
it can be washed with a mild soap
and water followed by a clean-

water rinse.

Availability

PALC-CLAD PAC-CLAD
Steel Aluminum

032 .040 .050

.
STOHEWHITE @
- CARDINAL RED ®
PAC-CLAD
Metallic Colors
zNe
'AGEDCOPPER = ®

PAC-CLAD METALLIC Kynar 500¢ finishes ars
extra cost. PAC-CLAD Copper Penny is & N

® Denotes available from stock.

snitable from stock at a moderate
YWEATHERING finish.

Samples Textures

These color reproductions are PAC-CLAD is available with a
as accurate as modern printing smooth texture or a standard E-5
technoiogy will permit. Material stucco embossed pattern, avail-
samples are available on request, able at extra cost.

atno charge. CALL TOLL FREE

—800/323-1960 nationwide. Kynar 500" is a registered trademark of the

Pennwalt Corporation.

Petersen
Aluminum
Corporation

Headquarters 9060 Junction Drive
955 Estes Avenue Annapolis Junction
Elk Grove Village, IL 60007 Maryland 20701
Qutside Hinois: 800-323-1960 800-344-1400

in Hinois: 708-228-7150 FAX: 301-953-7627

FAX: 800-722-7150

4295 Hays Drive
Tyler, TX 76703
800-441-8661

FAX: 903-581-8592



Kynar 500° pre-fmished galvanlzed steel and aluminum m
for roofing, curtainwall and storefront applications 3

DARK BRONZE* MANSARD BROWN | SIERRA TAN MATTE BLACK*

SANDSTONE COLONIAL RED MEDIUM BRONZE

)

MILITARY BLUE SLATE GRAY TERRA COTTA MIDNIGHT BRONZE

"

MUSKET GRAY INTERSTATE BLUE FOREST GREEN ARCADIA GREEN

*Chips represent colors on 24
Ga. galvanized steel only. Con-
sult actual samples for these
colors on aluminum sheet.

TEAL STONE WHITE CARDINAL RED

PAC-CLAD Metallic Kynar 500 Colors

ZINC SILVER COPPER PENNY AGED COPPER

PAC-CLAD METALLIC Kynar 500% finishes are available from stock at a moderate
extra cost. PAC-CLAD Copper Penny is a NON-WEATHERING finish.
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Roof Scuttles

o e i

)

| Adves and Features

To make getting to and from the roof essier and more
convenient there is a full range of Bilco roof scuttles. All afford
the safety and ease of operation which have firmiy established
them as the finest products of their type. They are ruggedly built
to withstand rough usage and to support a live load of 40 pounds |
per square foot. The cover is of box-type design, pivoted on
heavy pintle hinges and all hardware is zinc plated and
chromate sealed.

Installation of a Biico scuttle is simply a matter of placing the
unit over the roof opening and securing it to the roof deck
through the holes provided in the base flange. Roofing felts
are inserted under the integral capflashing. The capflashing,
tullt welded corner joints, and thermoplastic rubber gasket, are
features that assure weathertightness. Insulation in the cover - [
is 1" glass fiber protected by a metal liner and 1" rigid fiberboard

is provided on the exterior of the curb.

Unique Type S Bilco Design gives the ladder user the
security of one hand on the ladder and effortless control
of the cover to its closed and latched position.

Shown with
Bilco LadderUP
Safety Post

!

.ForLadder Access For Ship Stair ‘ For Service Stair
- Slze2'6"x3'0" | Size2'6"x4'6" | Size 2'6” x 8'0"




For Ladder Access
Size 2'6" x 3'0"

STANDARD SIZES AND WEIGHTS

SAFETY POST
(BY BILCO)

GASKET

SPRING LATCH WITH
INSIDE-QUTSIDE HANDLES
AND PADLOCK HAS

1" FIBERGLASS
INSULATION

CURB WITH
INTEGRAL
CAP FLASHING

7/
X LADDER RED VINYL GF}IF‘
THIS SIDE /
(BY OTHERS)

AUTOMATIC hom OPEN
AND OPERATING ARM

LIFTING MECHANISM
HOUSING B HINGE
1” RIGID FIBERBOARD p

INSULATION ALL AROUND
OUTSIDE OF CURB

PADLOCK HASP

CURB

_

(See following page for specifications)

Gauge of Metal TYPE S TYPE GS TYPE NB TYPEL
Cover Cover Type Wt Type Wt Type Wt Type Wt
METALS & Curb Liner No. Lbs. No. Lbs. No. Lbs. No. Lbs.
Galv. (paint bond) {Red Oxide Primer) 14 Ga. 22Ga. S-20 170 NB-20 245 L-20 408
Aluminum, (Mill Finish) 11 Ga. 18 Ga. S50 100 | GS-50 152 | NB-50 140 L-50 225
Copper, (Copper Lacquer Finish) 48 0z. 16 oz. S-70 187
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CHAPTER 1: INTRODUCTION

Welcome to the Sensaphone Express Il by Phonetics, Inc. Express 1l is a powerful environmen-
tal and process monitoring system. It handles your current monitoring, alarm and control needs,
and is able to grow when your application grows.

Express Il comes standard with 8 universa!l inputs and one relay output. Input capacity is ex-
pandable up to 40 channels. Output capacity may be expanded up to 16 channels.

Express Il can call up to 48 Phone Contacts, using pulse or Touch-Tone dialing. Dialing Sched-
ules and Phone Contact List features enable ycu to create a priority dialing list depending on
which input is in alarm, the time of day, and day of week. Call progress detection ensures that no
time is wasted on busy or no answars during the dialout sequence.

PROGRAMMING EXPRESS il

Express ii's unique programming styie ailows you to quickiy and easiiy access aif programmabie
parameters. The parameters are organized into 10 categories. From there, programming is
completely voice guided in a menu-stvie format. You simpiv enter the category number for the
parameters you want t¢ program and enter vaiues as prompted. Ail pregramming can be
accomplished using the local keypad, or remotaly using a Touch-Tone™ phone.

Phonetics, Inc.

901 Tryens Road
Aston, PA 19014
Phone: (610) 558-2700
FAX: (610) 558-0222

ABOUT THIS MANUAL
This manual is comprised of the instructions and commands necessary to install and program

Express Il. In addition, summary and application chapters are included to help you speed
programming and to understand Express ll's features.
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CHAPTER 2: INSTALLATION

This chapter provides information to install the Sensaphone Express Il. Please read the entire
chapter before starting.

Within the packaging will be a Warranty Registration card. Please take the time to fill this out
and mail. The Limited 1 Year Warranty is explained in the back of this manual.

CAUTION: Express |l is a sensitive electronic device. Personnel and work area should be
grounded before handling this device. Do not install Express !l near strong electrostatic,
electromagnetic, magnetic or radioactive fields.

OPERATING ENVIRONMENT

memant s bommmssnb e pm s S
Liisd T ucduvlu quhl|~

eads to operate below

Exgress Hl should be mounted and operate in 2 safe envi :
Cv*r*" il can operate in is 32°F to 120°F (-18°C to §5°C). If Express |
freezing, a strip heater should be added.

MOUNTING Express i

When you receive Express I, carefully remove it from the box. Onthe ton and bottom of the
enclosure are mounting holes to attach the unit to the wall. Mount Express I} in an upright
position on a wall so that you can easily gain access to the front panei. There must be a power
outlet nearby. The dimensions of the enclosure are: total width = 12.40", tota! depth = 7.94",
total length = 15.96". Decide where you will be mounting Express Il and drill holes according to
Figure 1 below:
10" |
——f 5

~ ™

14.75"

(1T

.25¢

Figure 1: Mounting dimensions
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STRAIN RELIEF
Strain relief clamps are provided on the Express Il enclosure to prevent wiring from being pulled
from the circuit board or damaged when passing through the enclosure. To use the strain relief,
thread wires through the clamp and the clear rubber bushing. Position the bushing in the clamp
and tighten the screws on either side so that the wiring does not move. See Figure 2 below:

top plate

clamp screw

bottomn plate

clear rubber bushing

wiring

Figure 2: Strain relief clamp
POWERING UP
Express ii is provided with @ 12V AC power transformer. This should be piugged inic 2 117V AL
P cutiet, +20% £0HT,
The transformer is prewired to the terminals labeiled AC.
GROUNDING AND POWER SURGE PROTECTION
Express |l should be earth grounded by connecting a true earth ground to the terminal labelled
EG. This is not essential for Express Il to operate, but it is necessary to prevent possible dam-
age by a lightning strike.
The Sensaphone®Express Il can be damaged by power surges and lightning through the tele-
phone line and the power supply. Although Express [l has built-in surge protection, we strongly
recommended that additional protection be obtained for the unit and for any electronic equipment
that is attached to your power supply and telephone lines. Power surge protection is especially
important if you live in a lightning-prone area. Surge protection is available through Phonetics.
- Call for details.

BACKUP BATTERY
Express il has a 12V 3AH sealed lead-acid rechargeable battery. This wi
8-8 hours backup time. The battery comes pre-wired with the red wire =
terminal and the black wire attached to the BAT IN(-) terminal.
The battery is recharging whenever the power switch is turned on and the unit is plugged in.
NOTE: Have battery serviced by qualified service personnel only.

A Sensaphone® Express il User's Manual



Also included is a 3V lithium battery for memory storage to retain user-recorded messages and
programming. The lifetime of the lithium battery is 2 years of use.

TURNING Express | ON

Now that Express !l has power, the ON-OFF switch may be turned on.

When the unit is turned off, it is disabled, but your voice messages and programming are retained

by the 3V lithium battery. When in the off position, the 3V lithium battery is in use, but the 12V
battery is not

~ D

(] (] @ ] (] (] %

SENSAPHONE®

FEXPRESSIT

oo SV TR

On/Off Switch Location

PHONE LINE INSTALLATION

Connect Express |l to a standard 2-wire phone line. Express |l dials using pulse or tone, with
loop start only. Express |1 will operate with all standard telephone systems that accept pulse or
tone dialing and will recognize ringer frequencies from 16 to 60 Hz.

o g e o
SRS
?\'EV % —

Certain private telephone systems and public switching equipment may not accept Express i
H ) P 5 4 . *" ~ A
dialing or may gensrats an unaccspiable ring signal. In these casss, & dedic |
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CAUTION: Never install telephone wiring during a lightning storm. Never install telephone jacks
in wet locations unless the jack is specifically designed for wet locations. Never touch
uninsulated telephone wires or terminals unless the telephone line has been disconnected at the
network interface. Use caution when installing or medifying telephone lines.

POWER SUPPLIES
Express |l will provide battery backed 12 Veits OC and 24 Volts DC to power 4-20mA current
loops or other external devices.

FCC REQUIREMENTS
o l’ Ll

PART 88 - This equipmen: compties with Part & of th ui
mbe
nte
to

o
contains, among other information. the FCC Registration Nur
equipment. You must, upcn reguest, provide this informati

eg. Ontha gids of tha ercinsure thers is z lansi that

r and the Ringer Equivalence Number (REN) fer this
your loca! telephene company.

The REN is useful to determine the quantity of devices thal you may connedt 1o your telephone fing anc sult have ail ¢f
those devices ring when vour teleohone number is called. in most. but not all areas. the sum of the REN’s of all
devices connected to cne ling should not exceed five 8.0} of the
connect to your line, you mav want ta contact

— calling area.

ar ~F Py ad ymi ey
ber of davigces that VU MaY

2 maximum REN {A( vour

This equipment may not be used on coin service provided by the telephone company. Connection to party lines is
subject to state tariffs.

Should Express Hl cause harm to the telephone network, the telephone company may discontinue your service
temporarily. If possible, they will notify you in advance. But if advanced notice isn’t practical, the telephone company
may temporarily discontinue service without notice and you will be notified as soon as possible. You will be informed
of your right to file a complaint with the FCC. The telephone company may make changes in its facilities, equipment,
operations, or procedures where such action is reasonably required in the operation of its business and is not
inconsistent with the rules and regulations of the FCC that could affect the proper functioning of your equipment. {f
they do, you will be notified in advance to give you an opportunity to maintain uninterrupted telephone service.

If you experience trouble with this equipment, or you need information to obtain service or repairs, please contact:

PHONETICS, INC.
901 Tryens Road
Aston, PA 138014
(610) 558-2700
Fax: (610) 558-0222

for information on obtaining service or repairs. The telephone company may ask that you disconnect this equi pment
from the network until the problem has been corrected or until you are sure that the equipment is not malfuncticning.

PART 18 - This equipment has been tested and found to comply with the limits for a Class A digitat device, pursuant
to Part 15 of the FCC Rules. These limits are des'gned to p'ovxd° reasonab'e n'otec'lon against harmiuf interference
when the equpn"ent isoperatedinac \.,uuuncxu,ncu environment. Th u‘nexoxee uses and can radiate racie
frequency energy and if not inste ; d : ma M3y Causs n H
interference to radio cocmmunicati ons Opera*lcn of this equmment in a residentia! area is likely to cause barmfu!
interference in which case the user will be required to correct the interference at his own expense.
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NOTICE

The Canadian Department of Communications label identifies certified equipment. This certification means that the
equipment meets certain telecommunications network protective operational and safety requirements. The Depart-
ment does not guarantee the equipment will operate to the user’s satisfaction.

Before installing this equipment, users should ensure that it is permissible to be connected to the facilities of the local
telecommunications company. The equipment must also be installed using an acceptable method of connection. In
some cases, the company’'s inside wiring associated with a single line individual service may be extended by means
of a certified connector assembly (telephone extension cord). The customer should be aware that compliance with the
above conditions may not prevent degradation of service in some situations.

Repairs to certified equipment should be made by an authorized Canadian maintenance facility designated by the
supplier. Any repairs or alterations made by the user to this equipment, or equipment malfunctions, may give the
telecommunications company cause to request the user to disconnect the equipment.

Users should ensure for their own protection that the electrical ground connections of the power utility, telephone lines
and internal metallic water pipe system, if present, are connected together. This precaution may be particularly
important in rural areas.

CAUTION: Users should rnot attempt to make such connecticns themselves, but should contact the appropriats
eiectric inspection authority, or eleclrician, as appropriate,

The Loat Number (LN) assigned to each terminai gevice denotes ihe percentage of the total ioad (o te conneciedww a
telenhone loop which is used by the device to nrevent overioading. The termination on a locp may consist of any
combination of devices subiect only to the requirement that the tota! of the Load Numbers of 2l the devices dees not
exceed 100. For the Sensaphone Express |l the Load Number is 8.

Chapter 2: Installation
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CHAPTER 3: INPUTS

Express Il comes standard with 8 universal inputs. The input capacity may be expanded in sets
of 8 inputs. There are 5 sets for a total of 40 universal input channels that are possible. The
inputs, both included and expanded, may be configured to accept the following type sensors:

» Normally closed dry contact (digital)
+ Normally open dry contact (digital)
« Pulse count
* 4-20 mA (analog)
0-5 Volts {analog)
+ Temperature
+ 2.8K F thermistor (analog)
+ 2.8K C thermistor (analog)
» 10K F thermistor {analog)
+ 10K C thermistor {analog)

¢ 1iMme accumuiaior

The standard 8 input terminat block is located to the right of the buiit-in keypad in the first card
sict. Abcve the termina! block are a row ¢f 8 LED's that indicate the sialus of the inputs to on-
site personnel.

HOW THE INFUTS WORK

Express il reads the valus of each input by measuring the voltage across the input and the
common terminals. When the shunts are positioned for a specific type of sensor, Express Il uses
a different circuit to measure the appropriate reading for that sensor.

Dry Contact - These types of sensors can be either Normally Open or Normally closed. if a
normally open sensor becomes closed, a contact occurs. This causes an alarm. Conversely, if a
normally closed sensor becomes open, the contact disappears, and this condition causes an
alarm. Typical dry contact senscrs include magnetic reed switches and water detection sensors.

Pulse Count - This configuration will allow the input channel to count pulses. A typical sensoris
a flow meter that uses a turbine to measure flow by accumulating pulses. Max pulse rate is 1Hz.

4-20 mA - This configuration connects the input signal to a 237 Ohm load resistor. This aliows
Express |l to measure the current at the input. Any powered or unpowered sensor that puts out
4-20mA can be wired. Any input range can be specified by the user. Typical sensors include
pressure gauges, anaiog flow meters, and temperature gauges. Input resolution is 12 bits.

U-5 Voits - This configuration connecis the input signai directiy to Express ii's analog to digital
converter for measuring the output of 0 to 5V transducers. Any sensor that puts out 0-5V can be
wired. Any input range can be specified by the user. Typical sensors inciude pressure gauges,
voltage meters, and flow meters. Express |l can read the voltage between 0 Volts and 5 Voits in

Chapter 3: Inputs A
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increments of .00122 Volts. Input resolution is 12 bits.

Thermistor - Two kinds of thermisters may be used with Express !l: a 2.8K thermistor or a 10K
thermistor. The range for an input measuring temperature for 2.8k is +200 °F to -85 °F and for
10k is +300 °F to -8C °F. This configuration type connects the input signal to a 5V reference
through a 6.34K pull-up resistor.

Time accumulator - This mode will accumulate the total amount of time that the input sensor is
n the clcsed positicn. This would be useful to maintain total run time for a device.

LEDs

Each input has a correspending LED that indicates input status. The LEDs are located above the
terminal block. When an LED is green, that indicates that the inputis CK and no alarms exist.
When an LED is blinking green, alarm recognition time is in effect on the corresponding input.
When an LED is biinking red, that indicates that 2n unackncwiedged ziarm exists on the corre-
sponding input. Whm enLED ss c*eadv red, it indicates rha* an alarm has been acknowledged

hiad, the LED goes off for that input.

e of signal it must
an the input card
cf three ways:

To configure the input as 4-20mA, place the shunt to enclose the two bottom pins (B position).

To configure the input as thermistor, digital, or pulse, place the shunt to enclose the two top pins
(A position).

To configure the input as 0-5V, remove the shunt.

Sensaphone® Express |l User's Manual
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WIRING THE INPUTS

To use a dry contact or temperature sensor on an input, wire one lead to the numbered screw of
input terminal and the other lead to the corresponding common screw. See Figure 4:

Dry contact sensor Input terminal
RED WIRE
. s S| meur
® COMMON
BLACK WiRes
N D | weur
CD COMMON
N _—
- } INFUT
‘\_,:.-‘ TOMMON
Figurs 4: Dry contact senser
To use a 4-20mA sensor on an input, you must supply power to it. You may power a 4-20mA

sensor using the Express Il internal power supply, or you may wire the sensor to an external
power supply.

NOTE: The number of internally powered sensors will affect battery backup time during a power

failure. To use the internal power supply, wire the positive lead from the sensor to the unit 24V
power supply. Wire the negative lead to a numbered input terminal screw. See Figure 5.
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@ INPUT
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‘\.
\
\

4-20mA sensor

Figure 5: 4-20mA transducer using internal power supply

i a the positive lea
the external power source. Wire the negative lead
3 Zxpress i by wiring the negative t

s £x
the power supply to a common screw on Express. See Figure 6.

-ty

G
m the sensorto a numbered
sii e
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Inpyt terminal

INPUT

Dry contact senser COMMON

INPUT

CCMMON

INPUT

COMMON

Figure 8. 4-2CmA senscr using extemal power source

. To use a C-5V sensor with Express i, wire thie sensor signal lead {o & numbered terminal scraw
on the unit. Then, wire the sensor common to the corresponding common screw on Express|l.
See Figure 7.
Input terminal
. [CB Soer
10 (Z )1 inpuT
Signal !
4[5_gojr
0-5v
1 @ INPUT
Common
I
[}
Figure 7: 0-5V sensor
S
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STRAIN RELIEF

Strain relief clamps are provided on the Express |l enclosure to prevent wiring from being pulled

from the circuit board or damaged when passing through the enclosure. To use the strain relief,

thread wires through the clamp and the clear rubber bushing. Position the bushing in the clamp

and tighten the screws on either side so that the wiring does not move. See Figure 8 below:

L top plate
&> ' clamp screw
C — bottorn plate
clear rubber bushing
/ wiring
Figure 8: Strain relief clamp

SHIELDED WIRE

Express Il is designed to work in most installations without the need for shielded wire. However.

this dees not apeiy to wire run in conduit that has other noise-generating ccnducizrs such 25 82
: Hz AC. itis strongly recommendaed that input wiring be run in a conduit separaied iram AT
s power or cutnut wiring, When wire runs are long or are in close proximity to 'zrge powsr con-

suming, power generating or power switching equipment, it is recommended that shielded wire

be used

WIRE LENGTH

Temperature - [t is recommended that long wire runs be avoided when using a thermistor as a

sensor. A long run of wire could alter the resistance of the circuit therefore providing an inaccu-

rate temperature reading of the input. Below is a chart of recommended gauges and wire

lengths;

MIN WIRE GAUGE MAX WIRE LENGTH

#26 250 ft.

#24 700 ft.

#22 1500 ft.

#20 2500 ft.

Dry contact - The total resistance of the loop cannot exceed 50 Ohms. Use the appropriate

gauge wire for your application.

Analcg current - Long wire runs will not affect the accuracy of the input because there is con-

stant current being driven through the sensor wire.

Analog voltage - Wire runs should be kept as short as possible to avoid voltage drops and noise

susceptibility. Use the chart above as a guideline.
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NOTE: All wiring should comply with section 17 of the UL requirements.
INSTALLING INPUT EXPANSION CARDS

To install an input expansion card:

1. Turn the unit off. Damage may occur to the motherboard or to the input card if installed while
power is still on.

2. Remove the screws and blank plate of the first available slot from left to right. See
Figure 9 below. NOTE: Always install cards side by side—do not skip a slot.

e 6| o “leie e
[
a il
$ i i !
e i H i
® !
° !
° |
™ {
L] |
B R T
o i !
Pl { |
RN [ !
Plitetl 1
[ T O !
ko]

° PHONETICS. INC. o ° ! - ! e i °

Figure 9: Remove blank plate

3. Hold the card with the LED's at the top, and line up the DIN connector plug on the card with
the DIN connector socket on the motherboard., See Figure 10.
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/M‘.
’ 7 plate screw
[
el
OO o] o v : °
EXPRESS I M input expansicn card
4 .
L
L
[ 4 =
Rt
B,, DiN cennector plug
‘A
v
DiIN connecter socket
@ PHONETICS. INC. o] o L} L] L]
Figure 10: Line up and insert card
4. Insertthe DIN connector plug into the DIN connector socket and press down slightly to
connect.
5. Repiace the screws.
o 6. Turn the unit on.
7. Configure and wire the inputs as described in this chapter.
NOTE: When installing a combination of input and output cards, always install the input cards
grouped together in the left slots and the output cards to the right of them. If you instail an input
expansion card after an output card has been installed, you must disconnect the output card,
install the input card in its place, and reinstall the output card to the right of it.
INPUT SPECIFICATIONS
Voltage Range: 0to+5VvDC
Input Resolution: 12 Bitor 0.00122V
A/D Converter Typical Total Unadjusted Error  + 1 LSB
Accuracy (Temperature) +1°F typical using 2.8K temperature sensor
Accuracy (4-20mA) +1.25%
Min/Max Input Voltage -0.5VDC to +5.5VDC
- Max Puise Frequency 1.0Hz
Noise Filtering 2300Hz low pass filter
-20db/Decade
o~
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2.8K THERMISTOR LOOK-UP TABLE

DEGREES (Celsius) DEGREES (Fahrenheit) RESISTANCE (Ohms)
-50 -58 188.83K
-40 -40 94 47K
-30 -22 49.64K
-20 -4 27.21K
-10 14 15.51K

0 32 8.15K

5 41 711K
10 50 5.57K
15 59 4.40K
20 68 3.80K
25 77 2.80K
30 86 2.28K
35 g5 1.83K
40 104 1.48K
45 113 1.22K
SC 122 1.01K
55 131 0.84K
g0 140 0.78K
65 149 0.68K
70 158 0.49K
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10K THERMISTOR LOOK-UP TABLE
DEGREES (Celsius) DEGREES {Fahrenheit) RESISTANCE (Ohms)
-37 -35 203.60K
-35 -30 173.60K
-32 -25 148.30K
-29 -20 127.10K
-26 -15 108.20K
-23 -10 84.07K
-21 -E 81.23K
-18 C 70.32K
-15 ] 681.02K
«12 10 53.07K
-9 15 48.27K
-6 20 40.42K
-4 23 35.38¢

-1 30 31.08K
2 KIS 27.37K
4 40 24.08K
7 45 21.24K
1 50 18.75K
13 55 16.65K
18 gC EE 14
18 g5 398K
21 70 11,72
7o 24 75 12.48K
27 a0 9.35K
30 85 8.38K
32 Q0 7.52K
35 85 6.75K
38 100 6.08K
41 105 5.48K
44 110 4.95K
47 115 4.47K
49 120 4.05K
52 125 3.67K
55 130 3.33K
58 135 3.31K
60 140 2.76K
63 145 2.52K
66 150 2.30K
69 155 2.10K
71 160 1.92K
74 165 1.76K
77 170 1.61K
80 175 1.48K
83 180 1.38K
886 185 1.25K
88 130 1.18K
91 195 1.07K
94 200 0.98K
97 205 0.91K

-
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CHAPTER 4: OUTPUTS

Express Il comes standard with one on-board relay output. The output capability may be ex-
panded up to 16 relay outputs.

HOW THE QUTPUTS WORK

Relay outputs are used to switch eguipment cn or off. They may be programmed to control in
two ways: Manual and Auto.

Manual - When configured as manual, the output may be turned on or off by the user. This may
be accomplished using the local keypad or via Touch-Tene™ phone.

Aute - Output zero is the only output with the "Aute” cpticn availakie. When this option is pro-
grammed. output zerc will activate when any alarm exists and will deactivate when the alarm is
acknowledged.

WIRING THE OUTPUTS

The standard on-board relay cutput, output #3, is located on the orange terminal strip and to the
far right of the ON/OFF switch, see page5. It is labeled "Output Relay." It is a single-pole,
single-throw, latching relay.

NOTE: All wiring should comply with section 17 of the UL requirements.

STRAIN RELIEF

Strain relief clamps are provided on the Express Il enclosure to prevent wiring from being pulied
from the circuit board or damaged when passing through the enclosure. To use the strain relief,

thread wires through the clamp and the clear rubber bushing. Position the bushing in the clamp
and tighten the screws on either side so that the wiring does not move. See Figure 11 beiow:

top plate
clamp screw

bottom plate
clear rubber bushing
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INSTALLING OUTPUT EXPANSION CARDS
To install an output expansion card:
1. Turn the unit off. Damage may occur to the motherboard or to the cutput card if instalied
while power is still on.
2. Remove the screws and blank plate of the first availabie sict from left to right.
NOTE: Always install cards side by side — do not skip a slot.
3. Hold the carc with the LED's &t the top with the DIN connector plug on the card fined up with
the DiN connector socket on the motherboard
4. insertthe DiN connector plug into the DIN connector socket and press down slightly o
cormect
5. Turn the uniton
Wire the outouts as described in this chapter. See Chapter 5 for programming information.
NOTE: When instaiiing a combination of input and output cards, always instaii the input cards

P grouped togstherin the et slols and the cutput cards to the right of them, ¥ youinstall an inpu
expansion card after an output card has been installed, you must disconnect the output card,
install the input card in its place, and reinstall the cutput card to the right of it
RELAY OUTPUT SPECIFICATIONS
TYPE: Latching, SPST
Related Load: 2A at 250VAC

2A at 30vVDC
Carry Current; 2A
Maximum Operating Voltage: 250VAC
125vDC

Maximum Operating Current: 2A (AC/DC)
Maximum Switching Capacity: 500VA, 60W

< i .
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CHAPTER 56: PROGRAMMING

Express ll features a unique voice-guided, menu-based programming method. Programmable
parameters are organized into ten categories, with main menus
encompassing several levels of sub-menus. The ten primary

categories (designated on Express II's keypad, see fig. 5-1a) are: ° ]
1. PHONE - phone contacts information EitﬁﬁE:SSII
2. DIAL OUT - outgoing cemmunications | ) -
3. DIAL IN - incoming {(call-in) communicaticns
4. MESSAGES - glarm, output and 1D message
recording
5 INPUTS - input configuration
6- SQUND - scund moenitering and listen in

7 POWER - power failure and battery low monitoring
g CUTPUTS - cutput control setup
Q. DATA LOG - input log and activity log setup

0 SYSTEM - other system parameters

Figure 5-1a: Express 1l
Local Display and Keypad

Programming “How To": Moving Through the Menus
All programming actions begin by pressing the PROGRAM key, followed by one of the primary category
keys (listed above).

These two key presses lead directly to Express il's voice guided instructions, accompanied by text
selections shown in the local display. From this point, menu selections can be made by
pressing the number keys, followed by the ENTER key. Press "0" (zero) to exit a numbered-list menu,

The CODE key allows you to navigate between menus during programming. To repeat a menu while
programming, press the CODE key once. To return to a previous menu, press the CODE twice.
To return to the main menu at any time, press CODE until the main menu is reached.

You may also make your programming selections using the local display. Each option conveyed through
an audible voice message will also be listed as text on the local display. If you press the arrow keys on
the keypad, an arrow will appear next to a selection (if it is not already present, as in some selection
listings). This arrow can be repositioned next to any of the options by pressing the down arrow on the
ALARMS key. To move back up the iist, press the up arrow on the STATUS key. Vhen (he aiTow ap-
pears nex: to your seiection, press the ENTER key.

In the demonstrations that follow, each illustrated sequence shows how options are selected from a list,
while moving through Express iI's muitilevel menu system.
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Programming the PHONE Parameters E? PRESS I
The PHONE parameters allow you to program when, how o
and to which location Express !l will dial out during an alarm. T—
Express Il is capable of dialing out to 48 different locations, ] enoze: za1e
1§ Power:CN Batt: 13.7

in the event of an alarm. i sar orrorise o azesy

anc o S
4 3

L. QWT [ ] o

- nN <
—ees 8

Phone parameters are divided into three, separately-
programmed categories— Calling Schedule, Phone
Contacts, and Communications Type.

* Calling Schedule - the day and time settings
during which specified groups of Phone Contacts
il be called, in the event of an alarm.

» Fheone Contacts - the w.eﬂhor‘.e numbers io
lw n

which Express |l wili dial cut, in the event of an
alamm. Up o 48 teie;hc. '€ numisers can be ussd, <
ArAd imaliiA naniai r\lol no FolaYal
=Y RIa] .a‘:’ :nucuue ue 'a ‘ vuucs. ‘;-g uee :-I Express‘ II
Loca! Display and Keypad
Calling Schedule PHCNE FPARAMETERS

TN Calling Scheduls 2liows vou to assign Phone Contacts o
specific calling groups to accommedate shift work sched-
utes. Time is measured using the “24 hour” format. There
are 3 calling schedules from which to choose. The default is
“All,” indicating that no grouping of Phone Contacts is in
effect and that dial-out will occur around the clock, at all
times.

Calling schedule 1- All

This schedule programs Express ll to call all the Phone
Contacts that are programmed regardless of the time of

3) A new list appears in the local

day, or day of week. This is the default setting. Phone display.
Contacts from 1-48 are called regardless of time, day or
day of week

i 1~ cCall Schedule
i} 2- Phone Contacts

Calling schedule 2 - Days and Nights

This schedule allows Express li to create two groups for | e Trero
dialing out: a daytime set of Phone Contacts Press 1 for Call Schedule.
(Monday to Friday), and a nighttime/weekend set of

Dlvama MCantasta .":fmlp‘.; mimkt da Ademdoi marninsd
HERR LV - SE L Wi S oL R S0 \ e gl awe SRl le s L i

-7
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+ Phone Contacts from 1-24 are called during the
day (Monday to Friday).

+ Phone Contacts from 25-48 are called during the
night and weekend.

Calling schedule 3 - Day, Night, Wknds

This schedule allows you to program Express Il to call a
set of Phone Contacts during the day (Monday to
Friday), a set of Phone Contacts during the night (Mon-
day to Thursday), and a set of Phone Contacts for the
weekend (Friday night through Monday morning).

+ Phone Contacts from 1-16 are called during the
day {(Monday to Friday).

+ Phone Contacis from 33-48 are calied during the
weekend (Friday night to Monday morning).

Day and night starting times are separately programmed
to control how Express |l diffsrentiates day and night
pericds.

Programming Day and Night Starting Times

if option 2 {Days and Nights), or 3 (Day, Night and
Wknds) was selected, then you will be prompted to set
the starting times for day hours/minutes and night hours/
minutes. After you have separated your Phone Contacts
into groups, setting the day and night starting times
allows you to define when one shift ends and another
begins. This way, dial-out can occur in any 24 hour
period, to report an alarm around the clock.

It is important to note that time is programmed using the
"24 hour” format: A day hour set to “5” is equal to

5:00 am. A night hour set to “17" is equal to 5:00 pm.
The default setting is 7 hours, 0 minutes for day hours,
and 19 hours, 0 minutes for night hours.

B W N

24-Hour Time: PM Conversion

:00 pm  equal tc 13 hours l 7:00 pm  equal to 19 hours
:00 pm egual tn 14 houxs : 2:00 pm  equal to 20 hours
:00 pm egual to i35 hours $:00 pm equal to 21 Lotrs
:00 pm egqual to 16 hours 10:00 pm equal to 22 hours
100 pm equal to 17 hours 11:00 pm equal te 23 hours
:00 pm equal to 18 hours

4) A new list appears in the local

display. Select one option:

1- a1l
+] 2- pays and Nights
3- pay, Night, Wknds

8

Press 1 if selecting All.

5) If option 2 ¢r 3 is selsctad. current

starting times, first for day, and then
for night, will be tisplayed, atong
with the option to reset these times.
Tc keep current seftings, just
press the ENTER key.

To change settings, use the
number keys on the keypad and
press ENTER. When Express |l
says, "Enter day hours,” enter the
hour (0 to 23); then press ENTER.
The new hour will appear in the local
display.

SR S ¢ e e s A

._ Current: 7

+§ Zater day bouzrs:

When Express W says, “Enter day
minutes,” enter the minutes (0 to 59);
then press ENTER.

i

Chantar & Dracea s res s A



Phone Contacts

Express Il can store up to 48 telephone numbers, with up to
40 digits permitted for each. These numbers will be dialed in
the event of an alarm. Special dialing codes that use a
pause, pound, asterisk or other code may be incorporated
into the telephone number as required, to access various
phone and beeper systems. (Refer to this chapter, Special
Dialing section.)

Communications Type

Express Il is capabie of diaiing out over standard telephcne
lines in either Voice or Beeper mode. When dialing cut in
Voice mode, Express 1 will reciie the prerecorded alarm

message when its cuigoing cali is answerad. When diaiing
3

e ey mmaeda -
gcutin Sesper mods, NT msssegse:

“TIRL
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6)

Next, current starting times for night
hours and night minutes are dis-

played, along with the option to reset
these times. To keep current

- settings, press the ENTER key.

To change settings, use the
number keys on the keypad and
press ENTER. When Express |l
says, “Enter night hours,” enter the
hour (0 to 23); then press ENTER.
(Remember..."19" is the same as
7:00 pm, using a 24-hour system.}

Current: 13

Entar night hours:

When Express it says. “Enter night
minutes.” enter the new time; then
press ENTER.

cr

Current:

Entar night minutes:

Phone Contacts:

After the Call Schedule has been
set, the local display returns to the
previous menu.

1- Call Schedule
2- Phone Contacts




Special Dialing

Special dialing consists of dialing codes that are com-
monly used when accessing a beeper or pager system,
or in order to reach a dial tone for connection to an
outside line. To incorporate a Special Dialing code,
press the CODE key, followed by the number key shown
below. Insert the code or combinations of codes where
required in the telephone number.

Code 1

Generates a two second pause.

Code 2

Waits for a dial tone before proceeding.
Code 4

Forces the Express i to wait uniii the t2iepnene is
answered.

Code 5

Sends two digits to appear on the display of a beeper or
pager, indicating which input is in alarm. (In the case of
multiple alarms, only the first alarm is displayved.)

Code 6

Sends the pound (#} , as required in some dialin
sequences.

Code 7

Sends the asterisk (*), as required in some dialing
sequences.

Note: (Code 3 is not available.)

2) Allocate a number to each contact,

assigning them a position in the
calling schedule. Assign phone
contact a position number (1-48).
Enter the number corresponding to
that position using the number keys.
Then press the ENTER key.

Entasr phorne number
selaction:

i i b s S e

“phone number selection” refers to
the contact's pasition number.

(Keep in mind the Calling Schedule
currently in place, since this deter-
mines when a Phone Contactis able

b~ $imi g oee A
1o Gigi Out,;

3) When the Phone Contact has been

assigned a numbnr value, two
choices appear in the locel display.
Using the number keys. select the

anroroprizta ﬁns

aplicy :CN.

1 - Voica
2 -~ Beeper

4) Now that Voice or Beeper mode has

been established, the local display
prompts you to enter the complete
dial-out telephone number. Up to 40
digits are possible, including 1 and
the area code, or any Special
Dialing codes that are required to
reach the target telephone or
beeper system.

Enter Fhone Number:

When the complete dial-out tele-
phone number is entered, press the
ENTER koy

Phone Contacts

To return to the main menu, press
CODE twice.

Chapter 5: Programming
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DIAL OUT

The following parameters controt how Express Il com-
municates when it dials out for an alarm.

Dialing method - This parameter determines whether
Express Il will dial out using tone or pulse dialing. The
programming choices for this parameter are automatic,
pulse, or tone,

Automatic instructs Express |l tc determine whether to
dial cut in tone or puise autcmatically. NOTE: You must
have a dedicated phcne line for Express Il to use the
Automatic method. If you have Express |l installed on
an office system that reguires dialing an access number
to reach an outside line, ycu MUST program this param-
eter as Tone or Pulse, The defaultis AUTOMATIC.

1= Pulse; 2 = Tone; 3 = Automatic.

This determis may times

i hone number

Retries on busy -
Express I will hang up
when it detects a bus

programm défom0- “R
pr 1es .

Message repests - When Txpress i disis out and the
cail has been answered, this parameter determines how
“many times the unit wiii recite the recorded alarm

nessage per calt. This paramelsr may be programmed
rrom 0 to 10 repetitions. The defaultis 3.

Maximum number of calls - This parameter deter-
mines the maximum number of calls Express 1l will
make if the unit does not receive acknowledgment. The
maximum calls may be programmed from 0 to 65,535.
The defaultis 100. If the Express Il has only one phone
number programmed to dia! out for a particular alarm, it
will limit the maximum calls to 15 regardless of the
Maximum number of calls programmed.

Call delay time - This parameter is the length of time
that Express Il will wait after an alarm is recognized
before it starts the dial out sequence. (Note: This is not
the same as input recognition time.) The call delay time
only dictates the delay before the first call. To set the
delay time between calls, see Intercall Delay Time. This
parameter may be pregrammed from 0 to 12 hours. The
defauit for the call delay time is 30 seconds.

Intercall delay time - If an alarm call has not been
Ehknnwwm‘a'-, the interczil geigy time is the length of
time between each phone call that Express Il will wait

A Sensaphone® Express Il User's Manual

DIAL OUT PARAMETERS

Dialing Method:
1) Press PROGRAM,

2) Press DIAL-OUT.

DIAL-CUT menu will then appear on
local dispiay.

:§> 1~Dializg Mettod
A-RetTias om BuSY

(]
~
0
y
(13
[
7]
-
P
(9]
-
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D
53
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-
¥
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~

Fress 1 for Fulse.
Press 2 for Tone.
Press 3 for Automatic.

Retries on Busy:

Return to Dial-Cut menu.

1) Press 2 for RETRIES ON BUSY.

2) Press the amount of retries desired
using the number keys. Press

ENTER.

Messege Rsepesats:

Return to Diai-Dut menu,

1) Press 3 for MESSAGE REPEATS.



before dialing the next phone number. This parameter may 2) Then, enter number of times the

be programmed from 0 to 12 hours. The default is 30 message will repeat itself for each
seconds. call during an alarm.

Maximum Number of Calls:
Return to Dial-Out menu.
1) Press 4 for MAXIMUM # OF CALLS.

2) Enter the total number of outgoing
calls ailoted for an alarm.(prior to
acknowledgement)

Call Delay Time:

Return to Dial-Out menu.

1)} Press 5 for CALL DELAY TIME.
2} Enter Heurs.,

3) Enter Minutes.

4} Enter Seconds.

i
@
&
3
5]
o
1
(@
g
3
[
3
o

2) Enter Hours.
3) Enter Minutes.
4) Enter Seconds.
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DIAL IN

The following parameters determine how Express 1l will
communicate when the unit is called.

RINGS UNTIL ANSWER - This parameter determines the
number of rings that must occur before Express Il will
answer. This value can be from 1 {0 15. The defaultis 1
ring.

TELEPHONE ANSWERING DEVICE compatibility (TAD) -
Express !l can be used on the same telephone line that also
has a telephone answering device, such as an answering
machine, medem or FAX. The TAD feature is especially
useful because it integrates the operation of the Express i
with your telephone answering device in a way that retains
the full flexibility of each system. This allows you to have
on-demand telephone access to the Express 1, for obtaining
a Status Report. or for issuing call-in commands, while your
telephone answering device is set to receive outside calls.
Programming for use with a telephone answering device
(TAD) is aiways used in conjunction with RINGS UNTIL
ANSWER, detailed on this page.

~ 2
i

ST T TAT
Uiol in€ Al

connecteﬁ o the
' JSING TAD:

By enabling this feature, you will be able to bypass the
answering device and access Express Il for a status report
or programming. If there are no other devices hooked up to

the phone line, this feature should be disabled. The default
is disabled.

1) Make sure the TAD feature is enabled. The default
setting is disabled, so you must enable it initially.

gziure only applies to answering devices
same {eiephone line as the Express i,

2) Determine the number of rings your telephone answering
device uses to answer the telephone. Most answering
devices require 4 rings; others are selectable,

3) Programthe Express Il RINGS UNTIL ANSWER to a
greater number than that of the number of rings set on
your answering device.

Example:
Telephone answering device: rings = 4.
Express il: RINGS UNTIL ANSWER =8.

Using the procedure just outiined, all incoming caiis wiii be
answered by the telephone answering device, allowing it to

A Sensaphone® Express Il Users Manual

DIAL IN PARAMETERS
Rings Until Answer:

1) Press Program.

2) Press DIALIN.

VEF

3

DAL N

CIAL IN menu will appear on iocal
dis*!ay.

Sl YT A R IQUAI Y
AN T AINO ¥ Y DTS,

(&
0
]
[¢i]
w
(%)
-
-
O

al
:U

K2S

before programming R
ANSWER.

TAD:
Return to DIAL IN menu.

1- Rings Until Answer
2- TAD enabla/disable

1) Press 2 for TAD.
2) Press 1to enable.

Press 2 to disable.



operate normally.

Explanation: The pattern of one ring, followed by a
second call (within 30 seconds), signals the Express
Il to answer your incoming call, excluding the
telephone answering device.

NOTE: If the Express Il unit shares the same
telephone line with a telephone answering device, and
during certain time periods, frequent, incoming calls are
expected on that line, then you may want to temporarily
disable the TAD feature. if you leave the TAD enabled,
it will not adversely affect normal operation, but if two
outside telephone calls are received within the same 30
second time window, the Express Il unit will interpret this
pattern as a signal to answer the telephone. If this
occurs, press ALARM/CANCEL key on the unit to hang

up.

Chapter 5: Proaramming A
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on what the input is monitoring, you may p'og-a ' & Warming
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MESSAGES

Message length - This parameter determines how many
seconds long each message can be. A message can be 5,
7, or 11 seconds long. (Note: The shorter the message
length, the better the quality of the recording. We recom-
mend that you program this parameter to 5 seconds for
optimum clarity.) This parameter determines the length for
all messages. The default is 5 seconds.

NOTE: Do not change the message length parameter
after you have recorded voice messages. If youdo so,
youwill automatically erase all programmed voice mes-
sages and reset them to the default.

Voice messages - Express li allows you to progr
own voice for the ID (identification) and diai cut a
messages. This means that when Express

an alarm, you will receive your perscnalize
toindicate exactly what alarm condition exist

U) [
4

message, or provide vital monitoring data. Recording
own messages provides a valuable, expediticus comy
tion link between Express |l and service personiniei.

NOTE: Output messages canonly berecorded whenan
ocutput card has been purchased for use with Express il

A Sensaphone® Express Il User's Manual

MESSAGE PARAMETERS

Messages:

1)

2)

Press Program.

Press Messages.

MESSAGES

Messages menu will then appesr on
iccal cisgiay.

R NN G e

> 1- Recozd I msg

2- Record izput zsg
3- Recoxd ouZput ms
4~ Message langch

7

Entor tho inmid numbar ta whick the
onler ine input number 10 whicth ine

message cofrresponds.
Speak message after beep.
Press 3 to record output message.

Enter the output number to which the
message corresponds.

Speak message after beep.
Press 4 for message length.
Enter 5, 7, or 11.(the default is 5)

Messages can be cut short by
pressing Enter during recording.

Py



INPUTS

Express Il comes standard with 8 universal inputs. The
input capacity may be expanded up to a total of 40 universal
channels. The following parameters determine how each
input functions. The parameters apply to both the standard
and expanded inputs.

Enable/Disable Inputs - This function allows you to enable
or disable an alarm on an input to cause a dial out. An
enabled input will respond to an alarm and allow dial out, A
disabled input will not initiate a dial out if an alarm occurs.
The default setting for all inputs is enabled.

Input Type - Express II's inputs are universal inputs. This
means that they may be configured to accept the following
type sensors:

1 = Normally ciosed dry contact (digitai}
2 = Normally open dry contact (digital)
3 = Pulse count
4 =4-20 mA (analog)
5 = 0-5 Volts (analog)
6 = Temperature:
1) 2.8K F thermistor (analog)
2) 2.8K C thermistor {(analog)
3) 10K F thermistor (analog)
4) 10K C thermistor (analog)
7 = Time accumulator
The default input type is 2 (normally open dry contact)

High and Low Limits - Express |l allows you to program
high and low limits for inputs defined as an analog input type
or pulse count. Inputs defined as normally open or normally
closed cannot be programmed to have high or low limits,
During voice prompted programming, high and low limits will
only be prompted when the input is defined as an analog
type or pulse count. The limits are -9999 to +9999. Express
Il defaults to these limits.

S N e
Input Recognition Time- The input recognition time is the

length of time an input must have an alarm continuously
before Express ii wili recognize the condition. if an alarm is
tripped and then clears within the recognition time, it is not
recognized as a valid alarm. Express Il will not dial out.

INPUT PARAMETERS

The first step in programming
the INPUT parameters is to
enter the number of the input
for which you intend to
program.

1) Press Program.

2) Press Input.

3) Press the input number(1-4G).
Press Enter.

The Input menu wili then appear on
the local display.

‘§> 1- enable/disable

2~ Input typs

3-High and Low limits
4- Recognition timae

> 5-Alarm Reset Time
4 6- Dial out
?7-Calibraticn

Enable/Disable Inputs:

1) At the Input menu, seiect Enabie/
disable by pressing 1 on the keypad.
Or, by pressing arrow keys until the
“>" symbol, on the local display, is
next to Enable/disable.

2) Press 1 to disable.
Press 2 to enable.

Input Type:

AV M. dinm Fovymrrd mmmpmes
iy ric33 2 at e P Ul $1i T,

Input Type.(or cn local display
described in Enabis/disabie inputis)

Chapter 5: Programming A



This feature is useful to prevent dial outs for momentary A list of Input Types will then appear
blips or on self-correcting equipment. Each input can be on the local display.

programmed with a different recognition time. You may
program the recognition time from 0 seconds to 12 hours
The default is 3 seconds.

:
o g
1
'y B
o
-
0
"
[
o~

Alarm Reset Time- After an alarm is acknowledged, Ex-
press il stops the dial out sequence. However, the alarm
condition will still exist until the alarm clears itself or some - .
action occurs to clear the alarm. If the alarm is not cleared 5-0-5 veits

after a certain amount of time, Exprass il can be pro- A 7 e eer
grammed to restart the dial out seguen i

i
ce. Thisis called th
alarm reset time. This perameter may te pregrammed from

AN AR A e WA A e e S e A 1

0 Seconds to 12 hours. 2) Key inthe approp 12 p t‘ype
Setting the alarm reset time to 0 seconds will disabie it. This {the default is 2; normaliv open dry
means that once the aiarm has besn ackneowledged, it wiil contact)

not retrip an alarmre ggai rdiess of how |Cmy it exisis. The Precs 1 for normallv closad
default for this parameter is G seconds. ’

Press 2 for normally open.

Sea B S emesia i
PTESS O iOF puiSE SOUNR.

For example, you program the alarm
2 hours. An alarm cccurs eninput 1

T nd Express li dials
cut. The alarm is acknowledged but tne condition still exists. Press 4 for 4-20 miliiamp.

PR R AR

TWO hours lao»\.—l n-.le aln»v‘v: et am ariii k:ﬁ not :::.. I _
cleared. Express i wi -Enter tabie low limit, press Enter.
P N L -Enter tabie high limit, press Enter
Dial Qut Selecticn- You may program £xpress ii (© dia
. . v . . ' ]
specific phone contacts according to which input is in alarm. Press S for 0-5 Vo
This is the Dial Cui Seieclion. For example, input 6 can be -Enter tabie iow iimit, press Enter.

programmed to initiate calling to Phone Contact 1, 3, 4, and

16. Meanwhile, an alarm on input 2 can initiate calling to "Enter table high limit, press Enter.

Phone numbers 2 - 13. This parameter allows you to have Press 6 for temperature.

specialized personnel being called only forlsp’>ecific alarms. -Press 1 for 2.8K °F thermistor.

To return to the default, all contacts, press '9’ '9’ and then

press ENTER. -Press 2 for 2.8K °C thermistor.
-Press 3 for 10K °F thermistor

-Press 4 for 10K °C thermistor.

Press 7 for time accumulator.

Recognition Time:

1) Return to Input menu. Press 3 for
Recognition Time.

2) Enter hours.

Sensaphone® Express Il User's Manual
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High/Low Limits:

1) Return to Input menu. Press 4 for
High/Low Limits.

2) Enter low limit.

Enter high fimit.
Alarm Reset Time:

1) Return to Input menu. Press 5 for
Alarm Reset Time.

2) Enter hours.
Enter minutes.
Enter seconds.

Diel Out Selection:

PR
1Y

1 Delermine the Dial Out Selection for
each input before you begin pro-
gramming.

2) Return to Input menu. Presé 6 for
Dial Qut Selection.

Enter list of dial out selection.

(€3]
-~

Press individual position numbers.
(1-48)

Press Enter.

4) When all position numbers in list are
entered, press Enter again.

5) The default is all contacts.
Press ‘9" '9’ for the default.

NOTE:

Each input's set of parameters can
be programmed independently of the
other inputs. But, the input number
must be entered before program-
ming the parameters.

Chapter 5: Programming A



SOUND

Express |l allows you to listen to sound levels through its
built-in microphone when you call in for a status report.
Express !l also monitors the sound levels through its buiit-in
microphone. When the current sound level suddenly
exceeds the normal sound level, Express Il can be pro-
grammed to dial out with a high sound alarm.

Listen-in time - The listen-in time is the amcunt of time you
can listen tc scunds at the microphone site when you callin
for a status regort. The programming range is from 0 to 255
seconds. The default time is 15 seconds.

Enable/disable sound moniton’ng - This parameter
determines whether Express I will initizte the dial out
sequence if it detacts a hsNh scund. ifthe scund is enabled,
E,\p"essl‘w'lldai out. If the soun 'i s disabied, Express |
wili not diai out for high s

The cefauil is engbiec.

4 [Rep——n . ‘-.",-— ' |
= engbied; = disabled.

Sound sensitivity - This parameter allows you to change

the sensitivity of the socund monitoring. This may be useful

to uesersitize Express ! if itis hs*al'e'* in anarea with

are not aSSCC‘E*eH wu‘“ ar a’arm. Aisz, this feature aliows

. vou to increase sensitivity in situations where you want to

monitor lower sound leveis. The sensitivily range for sound
o l]

5
) A valus of 1 ig tha most

Wi Ty v ST w1

a‘a'm mcndnmnm 'S 4¢

sensitive; 100 is the Ieas t sensitive. The defauit
is 50.

Sound recognition time - The sound recognition time is the
length of time that a high sound condition must exist continu-
ously before Express |l will recognize the condition. If the
high sound stops before the recognition time is up, it is not
recognized as a valid alarm. Express [l will not dial out.

This feature is useful to prevent dial outs for momentary
occurrences of high sound. You may program the recogni-
tion time from 0 seconds to 1 minute. The defauitis 8
seconds.

Sound Alarm Reset Time - After a sound alarm is acknowl-
edged, Express Il stops the dial out sequence. However,
the high sound condition will still exist until the alarm clears
itself or some action occurs to clear the alarm. If the high
sound is not cleared after a certain amount of time, Express
Il can be programmed to restart the dial out sequence. This

ic palled tha gound glarm ragat tma, Thig nzrameter mat Y he
-

programmed from 2 seconds to 12 hours.
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SOUND PARAMETERS

1) Press Program.

2) Press Sound.

SOouNs

The Scund Farameters menu will
then appear on the local dispiay.

AN S B AN G

> i-lListen in time
3~ Sound moniteoring
3- Sound gerginivey
4- Recognicicz time

> S-Alarm rese: fime
6~ Silalgut secin
7- Mute Local Spkr

Listen-in Time:

1) Press 1 for Listen-in Time.

Sound Monitoring:
1) Press 2 for Sound Monitoring.
2) Press 1 to enable.

Press 0 to disable.
Sound Sensitivity:
1) Press 3 for Sound Sensitivity.
2) Enter value.(0-100)
Recognition Time:
1) Press 4 for Recognition.

2} Enter hours.

A { o v o~ o

Aiaiiti XESEL iimiE.

1) Press 5 for Alarm Reset Time.

A



If the alarm reset time is programmed to 0 seconds, the
feature is disabled. Express Il will not restart the dial out
regardless of how long the alarm exists.

Sound Dial Out Selection - You may program Express Il to
dial specific phone contacts if a high sound alarm occurs.
This is the Sound Dial out selection. To return to the defauit,
all contacts, press '9' ‘9", and then press ENTER.

Mute Local Speaker - When the Express Il detects an
alarm, it announces the alarm locally for the duration of the
Call Delay. If the Mute Local Speaker is enabled, it is silent
for that time period. The default is Disabled.

2) Enter hours.
Enter minutes.

Enter seconds.

Dial Out Selection:

1) Return to the Sound Parameters
menu. Press 6 for Dial Out Selec-
tion.

2) Enter the position numbers, (1-48),
of the phone contacts to be cailed in
the event of a high sound level
alarm.

3) Enter list of dial out selection.

Press individua! position numbers,
(1-48)

Press

miae
nlern

m

(]

ALY VRS m i mn e s
“j ¥¥YNEN ail pCsSiudh fum

i G
entered, press Enter again.
5) The default is all contacts.

Press '@ 'C' for the default

—rhe

Mute Local Speaker:

1) Press 7 for Mute Local Speaker at
the Sound menu.

2) Press 1 to disable.

Press 2 to enable.
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POWER

Express 1l monitors AC power failure and low battery condi-
tion. Power monitoring and low battery monitoring is ex-
plained below.

Power Failure

Power monitoring enable/disable - This command enables
or disables the power faiiure detecticn. When enabled,
Express Il will menitor power and dial out if a valid failure
occcurs. When disabied, Express |l will not dial out for a
power failure. 1 = enabied, 0 = disabied. The defaultis
enabled.

Power recognition time - The power recognition time is the
length of time that a power failure must exist continuously
before Express {i will recognize it as an actual alarm and

1

—~ 1P e s

initiate the dial out gguence. Power l'cCanluun time may

i
he p*ag rammed from O seconds to 12 hours. The default

Alarm reset time - After power failure is acknowledgeq,
express il stops the dial out sequence. However, the power

R ; .
faiiure condition will stili exist uniil power is restcred, if th
+ : i b
SOWET | is not restored after a cerial HTe, o XPFESS
l

= ie VL ITDIWITW QLT

2

.~ Hlcan he nrnmrammad to restar
&l

s called the aiarm reset time
programmEu from O seconds tO

If the alarm reset time is programmed to 0 seconds, the
feature is disabled. Express Il will not restart the dial out
regardless of how long the alarm exists.

Dial Out Selection - You may program Express 1l to call a
specific set of Phone Contacts for power failure only. This is
called the Dial out selection. To return to the default setting,
all contacts, press ‘9’ ‘9", and then press ENTER.

Battery Low

Battery monitoring enable/disable - This command
enables or disables the battery low detection. When en-
abled, Express |l will monitor battery condition and dial out if
it becomes low. When disabled, Express Il will not dial out
for a battery low condition. The default is enabled.

Alarm reset time - After battery low condition is acknowl-
edged, TXpress i siops ihe diai out seguence. Ho-

the low battery condition will continue o exist until i
recharged. if the batiery is noirecharged afier 2 cerizin
amount of time, Express |l can be programmed to restart the
dial out sequence. This is called the alarm reset time. This

Sensaphone® Express |l User's Manual

POWER PARAMETERS
AC POWER

1) Press Program.

2) Press Fower.

POWER

)
-~

Power menu will appear. Press 1 for
AT Power Parameters.

AC Power menu will then be
iaved
TGy .

0
b

S3-Aiarm

Power monitoring:

~ress 1 for Failure Monitoring at the
AC Power menu.

2) Press 1 to disabie.
Press 2 to enable.

Power Recognition Time:

1) Press 2 at the AC Power menu.

2) Enter hours.
Enter minutes.

Enter seconds.

Alarm Reset Time:

1) Return to the AC Power menu.
Press 3 for Alarm Reset time.

2) Enter hours.

Enter minutes.

...........

1) Press 4 at the AC Power menu for
Dial Qut Seiection.

o,



parameter may be programmed from 0 seconds to 12 hours. 2) Enter the list of position numbers, (1-
. . 48), for those contacts to be dialed

If the alarm reset time is programmed to 0 seconds, the by Express i in the event of AC

feature is disabled. Express Il will not restart the dial out Power Failure.(Failure monitor must

regardless of how long the alarm exists. be enabled.)

Dial Qut Selection - You may program Express |l to call a 3) Enter list of dial out selection.

specific set gf Phone antacts for battery low only. This is Press individual position numbers.

called the Dial out selection. To return to the default, all (1-48)

contacts, press ‘9" '9’, and then press ENTER.
Press Enter.

4) When all position numbers in list are
entered, press Enter again.

8) The default is all contacts.

Press ‘S' '9 for the default.

BATTERY

1) Return to the Power menu. Press 2
for Batery Parameters.

The Battery menu will then be
displayed.

> 1- Battary monitor
2- Alarms reset tims
3- Dialout selecta

Battery Monitoring:

1) Press 1 for Battery monitor at the
Battery menu.

2) Press 1 to disable.

Press 2 to enable.

Alarm Reset Time:

1) Return to the Battery menu. Press 2
for Alarm Reset Time.

2) Enter hours.
Enter minutes.

Enter seconds.
Dial Out Selection:

1) Press 3 for Dial Out Selection at the

Abbam o
Batery menu.

2) Enter the list of position numbers, {1-
48), for the phone contacts to be

Chapter 5: Programming A
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3)

4)

dialed by Express !l in the event of
Battery Failure.(Battery monitor must
be enabled.)

Enter list of dial out selection.

Press individual position numbers.
(1-48)

Press Enter.

When all position numbers in list are
entered, press Enter again.

The default is all contacts.
Press '9' '9’ for the default.

™



OUTPUTS

Up to 16 outputs may be’installed in Express II.

Manual - This type of output is turned on/off manually by the
user.

Auto-any alarm - Output #0 is switched on automatically.

OUTPUT PARAMETERS

1) Press Program.

2} Press Qutput.

3) Enter output number.(0-16)
4) Press 1 for manual.

Press 1 for OFF.

Press 2 for ON.

8 Press Z for automatic-any aiarm,
Cnly for output # G.

Chapter 5: Programming A



DATA LOG

Express Il has two logging features, the Input Log and the
Activity Log. The data log features are used with a printer
hooked up to the serial port. If either data log is enabled,
Express ll will send infermation to the serial port to be
printed.

Input Log - Logs the input values on a user-defined basis.

Activity Log - Logs all system and alarm activity. This
includes programming changes, alarms occurring and
clearing, acknowledgments, any call-ins to the unit and
alarm dial outs.

NOTE:

Once datalogging is en
default to an RS232rz

, the system will automatically
00 baud. If vour target printer
baLd, call Fhonetics for more

\

)

m
9 o
w (1
0‘1

=~ ('.) r'

[ (')
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DATA LOG PARAMETERS
Input Log:

1) Press Program.

2) Press Data Log.

Data Log menu will appear on local
display.

“f » 1- Imput/Ouzpt LoGE
2~ ACLIViTY Logs

Activity Log:

1) Return to the Data Log menu.
Press 2 for Activity Log.
2) Press 1 to enable.

Press 2 to disable.

/'q” .



SYSTEM

The following parameters determine the functioning of
various system features.

Password - The password is a security feature that you may
program to prevent unauthorized access to Express II's
programming. The password may be any combination of up
to 6 digits.

Acknowledgment code - The acknowledgment code is the
number, up to 6 digits, you enter when you acknowledge an
alarm using a Touch-Tone phone. This code is also used
when you call Express [l back using a Touch-Tone phone to
acknowledge an alarm. NOTE: This code cannot be used
from a pulse (rotary) phone.

Halt mede delay time - Halt mede allows you to disable all
inputs and prevent dial out for & user-programmed time.
Halt mode is useful if you must perform periodic tests or
other activities that would trip false aiarms and initiate dial
out. Halt mode can be programmed from 0 seconds to 12
hours.

NOTE: If you program the ha!t mode time to zero, the halt
mode feature is disabied. The defaultis 1 hour.

Callback acknowledgment - This parameter determines
whether you can simply call Express Il back to acknowledge
an alarm or if you must also enter the acknowledgment
code. When callback acknowledgment is enabled, you may
acknowledge an alarm from either a pulse or Touch-Tone
phone. No code needs to be entered, you just call the unit
back after receiving the alarm call. When callback acknow!-
edgment is disabled, you must use a Touch-Tone phone to
acknowledge the alarm by entering the acknowledgment
code, or acknowledge the alarm locally.

Call cancel - This feature determines whether Express 1l will
continue dialing out for an alarm after the alarm has physi-
cally cleared. When call cancel is enabled, Express 1l will
stop the dial out process when the alarm clears, regardless
if the alarm has been acknowledged. When call cancel is
disabled, Express Il will continue dialing out for the alarm
until it receives acknowledgment, even if the alarm clears in
the meantime.

Auto test - This feature allows vou to simulate an alarm on
an input to test the dial out procedure. NOTE: Auto test will
make actual phone calls to the Phone Ceontacts using the
specifications you programmed. You must acknowledge the
alarm as if it were real.

SYSTEM PARAMETERS

1) Press Program.

2) Press System.

. OPER
0

SYSTEM

3) System menu will be displayed.

™y

» 1- Password
2- Date and time
3~ Acknwldgmnt code
4- Halt mode delay

§ > - Callinacxk acxa
6~ Call cancel
7. Auto test

8- Unit reset

Password:

1) Press 1 to program password.
2) Enter password.{up to 6 digits)
The default is no password.

Date and Time:
1) Press 2 to set Clock.

2) Enter: day, month, year, hours,
minutes, seconds, and day of the
week.

Acknowledgment Code:

1) Press 3 for Acknowledgment Code.

2) Enter code. (6 digits; the default is
‘555")

Halt Mode Delay Time:

1) Press 4 for Halt Mode Delay Time.
2) Enter minutes.

Callback Acknowiedgment:
1) Press 5 for Callback Acknowledge.

Chapter 5: Programming A
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Unit configuration- Factory use only.
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2) Enter 1 to enable.
Enter 0 to disable.

Call Cancel:

1) Press 6 for Call Cancel enabling.

Auto Test:
1) Press 7 for Auto Test.

2) Enter input number.

o



SECURITY

Express Il allows you to lock the keyboard using the system
password to prevent unauthorized persennel from making
programming changes using the keypad or via Touch-
Tone™ phone. Inquiry, status and alarm reports may be
obtained without the password.

The keyboard may only be locked locally using the keypad.
You cannot lock the keypad remotely via Touch-Tone™
phone, .

When programming locally, you must unlock the keypad if it
is locked, and relock when finished.

When programming remotely via Touch-Tone™, you must
enter the password to access the programming. The
keypad remains locked locally.

SECURITY PARAMETERS
Lock:

1) Press Program.
2) Press Lock/Unlock key.

3) Enter System password.

4) Express Il will indicate: “Locked” or
“Unlocked” in a voiced response.

Unlock:
REPEAT LOCK
INSTRUCTIONS
NOTE:

Programming is allowed only when
the keyboard is Unlocked. System
Inquiry will not include password.

Chapter 5: Programming A
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CHAPTER 6: OPERATION

After installation and programming is completed, the Express Il is fully operational. This chapter
explains the sequence of events that occur during an alarm dialout to illustrate how the Express |l
operates.

Alarm Detection, Dial-out and Acknowledgment

Generally, an alarm event is structured in the following manner:

I. Express |l detects a change at the sensor.

Il.  Avalid alarm is recognized.

lll. Dial-cut begins.

ivV. The alarmis acknowledged.
Often, an alarm does not proceed through all stages: either an alert condition does not persist
long enough to be considered valid, or a valid alarm is cancelled.

The following table explains the alarm detection, dial-out and acknowledgment features and lists
important variable factors affecting their operation.

Chapter 6: Operation A



Express 1l Detects a Change at the Sensor

Variable Factors

indicator
Light

Express Il detects a change inthe
monitored condition (from the sensor wired
to one of the inputs). This is considered
an ajert condition, and does nct qualify as
a valid alarm at this peint.

The cenditicn centinues throughout the
prcgrammed Recogniticn Time. If the
condition {or sensor} revens tc its normal
state before the Recogniticn Time is
reached, nc alarm will oceur.

input Type and
Configuration

Recogrnition Time:
Activated

Changes
from
steady
green to
blinking
green

A Vaiid Aiarm is Recognized

Variabie Factors

Ry P ]

expired, {or if set to zero;, and the giarm -
congition continues, e Exprass o will

determine that a valid alarm exists.

When a valid alarm is determined, Call
Delay is activated (if not set to zero),
forcing the Express ll to wait for a
programmed period of time before starting
the dial-out process. Call Delay applies to
the period just prior to dial-out, before the
first telephone call is made.

Call Delay provides the opportunity to
cancel a valid alarm at the Express II's
instaliation site, before dial-out occurs. An
audible voice message indicates which of
the inputs is in alarm. If on-site personnel
acknowledge the alarm within the Call
Delay time, the Express {l will not dial out.
(Local Voice Mute is disabled, so that
alarm messages can be heard at the site.)

Recognition Time:

=vnires
sxpireg

Vaiid Alarm:
Exists

Call Delay:
Activated

Alarm Message:
Audible, On-site
Activated

Local Voice Mute:
Disabled

Changes
from

biinking
green to
biinking

req.
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Dial-out Begins

Variable Factors

Indicator

Light

The dial-out process is activated as soon
as the Call Delay time expires (if the alarm
has not been cancelled at the Express IlI's
installation site.) The dial-out begins with
the first selected telephone number, and
proceeds sequentially, through the
remaining telephone numbers listed in the
dialout selection.

Call Progress, an automatic feature,
enables the Express !l to detect whether or
not the telephone call is answered. After
10 rings, or if a busy signal is encounterad,
the Express 1l will hang up, wait the
pregrammed Intercal! Time, and proceed
(1) d

! o
iai the next teleghene
ot

RV

I

-

a
Tl

=

When the teieghone is answered, the
Express | will immediately begin reciting a
message that indicates which of the inputs
is in alarm. The Express il will request
acknowledgement, if it has not yet
occurred.

When the telecheone is answered, the
programmed Voice Repititions determine
the number of times per call the Express |l
recites the alarm message.

if the alarm is not acknowledged with the
first dial-out telephone call, the Express i
waits the duration of Intercall Time before
dialing the next telephone number.
Intercall Time is the programmed waiting
pericd in between each dial-out telephone
call.

If no telephone calls are answered, the
Express [l dials out sequentially, through
the remaining telephone numbers and
continues to cycle until the programmed
Maximum Number of Calls is reached.

Call Delay:
Expired

Call Progress:
Activated

Alarm Messages:
By Telephone

Voice Repititions:
Activated

Intercall Time:

Activated

Max Calls:
Activated

Red light
continues
blinking

Red light
continues
blinking
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IV. The Alarm is Acknowledged Variable Factors Hg},ﬁator

»  Atanytime after a valid alarm is Local, On-site Red light biinks
determined, the alarm may be acknowl- Acknowledgment until alarm
edged at the Express li's installation site, is ackncwiecged
by pressing ALARM CANCEL.

+  When the Exprass ll diais out and the cail Touch-Tone
is answered using a Tauch-Tone tele- Acknowledgment:
phene, it mav be instantly acknowledged Fast Code 555
by prassing “S33" (the default code) or by
entering a programmable code.

»  The aiarm message repeats for the Touch-Tone
number of programmed Voice Repetitions. Ackrowledecment:
If "882" has been entered, the Express || Defauit Coce 555
will say:

*OK.”
The alarm is considered
{If the alent condition continues o exists,
then Reset Time may reactivate the dial

-
me,

“No Acknowledgment.”

+  After the acknowledgment period, it says:

‘Press any key for unit activity.”

if a key is pressed, the unit enters
command mode. If no key is pressed it
will hang up.

= The recipient of this message must call the
Express Il back within the pericd
programmed for Intercall Time, in order to
acknowledge the alarm. If local voice
mute is off, the -unit will beep at the
instailation site while waiting for this call.

Tone or Puise
Callback
Acknowledgment:
Within Intercall Time

Sensaphone® Express Il User's Manual



IV. The Alarm is Acknowledged Variable Factors }_”igftato"
Caliback: The Express !l waits 10 rings Tone or Puise Red light
before answering to guard against random Callback blinks until
acknowledgment. If an answering device Acknowledgment: alarm is

TAD Enabled acknowledged

is connected to the same line as the
Express 1l and TAD is enabled, the
Express Il will answer on the first ring.
Once answered, the Express | will recite a
status report and say:

‘Have a good day.”

When the Exprass Il hangs up, the alarm
is acknowledged and dial-out stops
{unless Alert Congitions still exisi—see

Reset Time, beiow).

If calls remain unanswered, or if they are
received by an answering machine or FAX,
the Express H continues the dialout
sequence; it waits the Intercall Time and
proceeds to dial the next telephone
number. Telephone numbers are dialed
sequentially, and this cycle continues for
the number of Max Calls programmed. If

Changes frcm
Siinking red to
steady red if
acknowledged
and alert
condition still
exisfs.

no acknowledgment occurs, then atthe Max Calls

completion of Max Calls, the alarm is Acknowledgment

automatically acknowledged and the dial-

out process stops (uniess Alert Conditions Changes from

still exist—see Reset Time, below). steady red
back to
blinking red

If an alarm is acknowledged by telephone when

or at the local keypad, vet the alert f;i‘?;vz’t’g;

condition continues to exist, the Express I dialout

will reactivate the dialout process,

following a programmable waiting period,

or Reset Time.

If Reset Time is set to zero, the dialout

process will not be repeated for that alarm. Reset Time

Changes from

© blinking red to

steady green
when alarm is
acknowledged
and alert
condition no
loniger exists.
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CHAPTER 7: REACHING EXPRESS Il BY TELEPHONE

Express Il is at your disposal whenever you need it - no matter where you are.
And it is as easy as dialing your Touch Tone™ telephone! All you need is your
Express II's phone number and a Touch Tone™ telephone.

Simply follow these first steps to reach Express ll's built-in, voice guided system.
The voice guided system is comprised of a main menu and proceding sub-
menus. It works much the same as when programming Express Il. The only
difference is that you use the telephone dial pad instead of the Express Il key-
pad.

Phone-in Parameters:
Dial the phone line that is connected to your Express Ii unit.
Express |l will pick-up and ‘say’.
“Hello, this is... (programmed ID message that you record)”
“Press 1 for Status."
" 2 for Alarm."
" 3 to Inquire Programming."
" 4 to Change Programming."
" 5 to Exit."

The Main Menu:

“Press 1 for Status.”

The response for this fuction is the same as the response for “Inquire” “Status” at
the local keypad.

“2 for Alarm.”
The response for this fuction is the same as the response for “Inquire” “Alarm” at
the local keypad.

“3 to Inquire Programming.”

Press 3 for a list of the 10 programming categories. Once a category is chosen,
the menus and responses are identical to inquiring programming at the local
keypad. See Chapter 5.

“4 to Change Programming.”

Press 4 for a list of the 10 programming categories. Once a category is chosen,
the menus and responses are identical to programming at the local keypad. See
Chapter 5.



“5 to Exit.”
Press 5 and the unit will respond, “Have a good day!” The unit will then hang-up.

Special Keys:
Press the 'star' button(*) once to repeat the current menu.
Press the 'star' button(**) twice to repeat the previous menu.
Use the 'pound' button(#) as the Enter key.
To EXIT return to the main voice menu. Press 5. Hang-up the
telephone.

Security:
The unit's iocal keypad may not be "Uniccked" or "Locked" over the phone. This
wiH not effect any Phone-in parameters, but if the local keypad is "Locked" you

t know the Password (o gain access over the telephone. Press pound sign

l#\ ﬂ\q'gv- bkg nﬁQQaqv/ArA
al s M

SN

D message must be recorded aftar instailation. There is no defauit [D
'nessdge axthoug it may be programmed over the phone.

[} 2t

£ Input Calibraticn cannct be programmed over the phone.,
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CHAPTER 8: OTHER KEYPAD FUNCTIONS

Inquire Programing:

The same menu system that is used for programming the Express Il is also used to verify pro-
gramming. To check the programming of a particular parameter, just follow the same steps as if
programming, except start with the INQUIRE key instead of the PROGRAM key. The Express H
will prompt you with the same menu choices as if you were programming until you have reached
the desired information. Express !l will ‘speak’ the programming parameters and display them at
‘the same time.

Inquire Status:

General status information can also be requested from the keypad. If you press INQUIRE and
then STATUS, the Express !l will first give you information from internal functions, then ask what
else you want status information from. You will be given the choice of Inputs, Outputs, Micro-
phone {cnly valid remotely) or to print a status to a local printer. If you choose input, or output,
the Express |l will then ask for a channel number for input or cutput.

Inguire Alarms:
To check alarm information, press INQUIRE and then ALARMS. [f there are any unacknowl-
edged alarms, the Express Il will recite which input alarms have not been acknowledged.

Halt mode delay time - Halt mode allows you to disable all inputs and prevent dial out for a
user-programmed time. Halt mode is useful if you must perform periodic tests or other activities
that would trip false alarms and initiate dial out. Halt mode can be programmed frem O seconds
to 12 hours.

To initiate Halt mode press HALT. To exit Halt mode press ALARM CANCEL.

NOTE: If you program the halt mode time to zero, the halt mode feature is disabled. The default
is 1 hour.

Chapter 8: Other Keypad Functions A
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Position Number

PHONE CONTACT LIST

Name of Contact

Phone number Voice/Beeper

Phone Contact List A
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Position Number| Name of Contact Phone number Voice/Beeper
I ' |
22
l |
23
L ]
24
{ |
25
L |
26
L |
27
| ;
!4"6 !
| 1
29
[ |
50
7~ ! :
31
B
32
l |
33
| |
34
I |
35
36_
37
- }
38
i |
3¢
I |
40
L |
o~ 41
i |
42
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Position Number{ Name of Contact Phone number Voice/Beeper

l |
43

B | ]
Y
e
45

16

l .
47

b e d beeed heed bdd eed

1 [ Flsr]

][]

prvsy  prememmy ey

eed bmeed heed B e L

—1

ey

S
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PROGRAMMING SUMMARY

. PHONE
A. Calling Schedule
1. all
2. days and nights
a. enter day hours; enter day minutes
b. enter night hours; enter night minutes
3. day, night, and weedends
a. enter day hours; enter day minutes
b. enter night hours; enter night minutes
B. Phone Contacts
1. enter position number / "phone number selection"(1-48)
a. voice
b. beeper
2. enter phone number

Programming Summary A




Il. DIAL OUT
A. Dialing method
1. pulse
2. tone
3. automatic
Retries on Busy
1. enter number of retries on busy
Message Repeats
1. enter number of times alarm message will repeat for each call
Maximum Number of Calls
1. enter total number of outgoing calls during an aiarm
Call Delay Time
1. enter hours
2. enter minutes
3. enter secends
F. Intercall Delay Time
1. enter hours
2. enter minutes
3. enter secends

m o O D

AT
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[if. DIAL IN
A. Rings Until Answer
1. enter number of rings until Express |l answers
(see section on TAD, pages 26-27)
B. Telephone Answering Device (TAD)
1. enable
2. disable

Programming Summary A
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IV. MESSAGES

A. Record ID Message
1. speak message

B. Record Input Message
1. enter input number
2. speak message

C. Record Output Message
1. enter output number
2. speak message

D. Message Lencgth
1. enter &
2. enter7
3. enter 11

A Sensaphone® Express il User's Manual

A



SR NAITISICSTASTIRN NI INANI IR IR IS AREESE

V. INPUTS
A. Enter Input Numter {1-40)
1. enable/liscCie
2. input tyns
rnorma'ly ciosed
nenTaly epen
pulfze count
4-2C miliamp
1. enter tatle low limit
2. enter table high limit
e. 0-5 voit
1. enier tabie low limit
2. enier table high limit
f. temperaturs
1. 2.8K °F thermister
2. 2.8K °C thermistcr
3. 10K °F thermistor
4. 10K °C thermistor
g. time accumulator

opow

3. recognition time
a. enter hours
b. enter minutes
c. enter seconds
4. high/low limits

a. enter low limit
b. enter high limit
5. alarm reset time
a. enter hours
b. enter minutes
c. enter seconds
6. dial out selection
a. enter position numbers (1-48)
1. press enter twice

7,\
i o AN
Crogramming oummary £
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Vi. SOUND
A. Llisten-in Time
1. enter seconds (0-255)
B. Sound Monitoring
1. disable
2. enable
C. Sound Sensitivity
1. enter value (0-100)
D. Recognition Time
1. enter hours
2. enter minutes
3. enter seccnds
E. Alarm Reset Time
1. enter hours
2. enter minutes
3. enter seconds
Digl Qut Selection
1. enter position numbers (1-48)
G. Mute Local Speaker
1.
2.

:rl

disable
enabie
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Vil. AC PFCONER
A. AC Fower
1. failurs menitss
a. ené.’
b. disaL .
2. power raongnition time
a. . .~hours
b. ¢.osrr nutes
c. enter < :onds
3. alarm resat Yim
a. er.:r hours
b. enter minutes
c. enter secords
4, dial out seigction
a. enter position numbers (1-48)
B. Battery
1. batiery monitor
a. disakle
b. enable
2. alarm reset time
a. enter hours
b. enter minutes
c. enter seconds
3. dial out selection
a. enter position numbers (1-48)

Prcgramming Summary



P
VIII. OUTPUTS
A. Enter Output Number
1. manual

a. off

b. on
A
,’/M\
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IX. DATA LOG
A. Input Log
1. enable
2. disabia
a. legtlime
1. enlsr hours
2. oiiter minuies
3. enter seconds
B. Activity Log
1. enable
2. disable



‘/m.h\

X. SYSTEM
A. Password
1. enter password (up to 6 digits)
B. Date and Time
. enter day
. enter month
. enter year
. enter hours
. enter minutes
. enter seconds
C. Ackncwiedgment Code
1. enter code (3 digits; default=555)
L. Halt Mcde Delay Time
1. enter minutes
Callhack Acknowledgment
1. enable
2. disable
Call Cancel!

[o B¢ - B b B

!“

1. factory use only
— i. UnitCalibration
1. factory use only

A Sensaphone® Express 1l User's Manual
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Xl. SECURITY

A. Lock
1. enter sysiem password
B. Unlock

2. enter systsm pasaword




NOTES

A Sensaphone® Express Il User's Manual
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MISCELLANEOUS ELECTRICAL EQUIPMENT
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OHM REMEDIATION SERVICES CORPORATION
5335 TRIANGLE PARKWAY, SUITE 450
NORCROSS, GEORGIA 30092
(404) 729-3900

SOIL AND GROUND WATER REMEDIATION
OPERABLE UNIT NO. 2, SITES 6 AND 82
MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA
CONTRACT NO. N62470-93-C-3032
SPECIFICATION SECTION: 16462

SUBMITTAL FOR: PAD-MOUNTED TRANSFORMER

ITEM NO. SPEC PAR SD-NO/ITEM DESCRIPTION/MANUFACTURER
1 1.3.2A SD-02 WATTHOUR DEMAND METERS - GENERAL ELECTRIC
2 1.3.2A SD-02 METER SOCKET - MILBANK
3 1.3.2A SD-02 CURRENT TRANSFORMERS - GENERAL ELECTRIC
SUBMITTAL REVIEW
REVIEW IS FOR GENERAL COMPUIANCE

WITH CONTRACT DOCUMENTS
NO RESPONSIBILITY IS ASSUMED FOR
CORRECTNESS OF DIMENSIONS OR CETAILS.
THE CONTRACTOR/SUPPLIER SHALL ASSUME
FULL RESPONSIBILITY FOR CE/ATIONS FROM
CONTRACT REQUIREMENTS NOT SPECIFICALLY
INDICATED ON THIS SUaMITTAL,
Hk

NOEXCEPTIONS O MAKE CORRECTICNS
NOTED

QO AMENDAND R 0.
RESUBMIT a R§§%° SEE

b\ V-G8 5 TRAN
OHM REMEDIATION
SERVICES CORP.

NORCROSS, GEORGIA
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460 HZ ® TWO- AND THREE-STATOR ® SOCKET- AND BOTTOM-CONNECTED

VM-60 Family of Watthour Demand Mete

For Use with Instrument Transformers
With Type M-30 Demand Registers

&S -
[ B34
;?-2./.250)‘

WATTHOUR METERS AND WATTHOUR DEMAND METERS —POLYPHASE lZEM j# ) |

DATA TABLE : golyphase1 i’:':fcpress Tatalqg nu;nll)ers are high-lighted in red.
Class 109, 2.5-ampere Meters@: with Class 2, 4-dial, © See page or explanation of Polyphase Express program. -
Secondary-reading Registers®

Type Time Fuil Mglﬁ- Socket-connecred Boftom-connected
ond Voits tnterval scale B {':" Coraiog Cotalog
Circuit {Minutes) kw Q@ Number Number
120 15 2 TF 700X10G2 700X16G 1
(FoYm”fs-sé‘:' a) 30 2 TF 700X10G3 700X16G2
T 24tator
L 240 15 4 TF 700X 10G8 700X16G 11 .
3-wire, 3-phase 30 4 T 700X 1069 700X16G 12 @
480 15 § TF 700X10G20 700X16G26
30 8 TF 700X10G21 700X 16G27
5 ap
VM-6490 120 15 3 TF 701X16G9 701X2269
(Fohfm%,gA) 30 3 TF 701X16G10 701X22G10
240@ 15
4_‘,,?:' g_':'hc,e ‘ 6 TF 701X16G 11 701X22G 11
) 30 4 TF 701X16G12 701X22G12
P
VM-652C 120 15 3 TF 700X25G2 700X31G2
(Farms 65, 64) 30 3 TF 700X25G3 700X31G3
2-stator
. - 2400 15 6 T 700%25G16 700X316153
4-wire ¥, 3-phase 30 6 TF 700X25G 17 700X31G 16
-
660 240 15 4 TF 700X39G1 700%X45G2
(;\0’:‘, 5’5'68 A) 30 4 TF 700X39G8 700X45G5
2-stetor
4-wire A, 3-phase
1 o‘n‘a‘ * voo)
{

@ For meters with 5 dial registers, order “Similar to Cat. No. . . . (4 dial) ® For meters rated Class 20, TA2.5, order “Similar to Cat. No. ... (Class

except with 5 dial”. 10) except Class 20", ,
@ Meters are available with dual-class M-30 registers. Refer to page 46 ® Angts VR&~64 and VM-65 240-volt meters will operate correctly on
for available ratios. Y./277-volt systems. If meter nameplates are 10 be marked =480Y/
@ TF = Transformer Factor = CT ratio x VT ratio. If no VT is used. 277V,” the order must so specify.
TF = CT ratio. O Type VM-63-S meters have 13-terminal construction (Form 68) and
@ All V-64-S, VM -64-S and VW-64-S meters in Class 10 rating require must be used with 13jaw sockets. If special 7-terminal construction
- @ 13-jaw socket with circuit-closing device. The Form 9S has four (Form 7S) is desired, order “Similar to Cat. No.... (of 1X>terminal
voltage connections, one of which is common 1o all three voltage meter) except with 7-terminal construction.”™ Refer to GET-2669 for
coils. The meter has three KYZ blades available for a pulse-initiator connection diagrams and the corresponding form numbers. y
output. Form 108 is also available which omits KYZ terminals and ® When a 480Y/27T7-volt circuit is metered with VT's the usual VT ratio '} J
provides six separate voltage terminals. The Form 10S model is nor- is either 2.4:1 or 2.5:1 and the meter is rated 120 volts. 1f 4:1 VT's are "
mally required for reactive metering (phase-shifting transformers connected line-to-neutral, for this application a 69-volt meter must
or Q-hour metering). Unless Form IOSD is specified, Form 95 will be specified.
be furnished. _ ® Type VM-66-S meters have 13-terminal construction (Form 8S4 and
The [3-jaw socket, when wired for a Class 10, V-65-S meter, does must be used with 13-jaw sockets. If special 7-terminal construction
not provide correct connections for the V-64-S, and vice versa. For (Form 24S) is desired. order “Similar to Cat. No. ... (of 13-terminal
wiring diagrams refer to Instructions GEH-2758. meter) except with 7-terminal construction.™ Refer 1o GET-2669 for
connection diagrams and the corresponding form numbers.
WEIGHTS
Approx Weight in Lbs.
Type — REFERENCES:
-, Shipping Net Ordering Directions _..See Page 14
M-8, sacketconnected 12 10 e e " See Page 10
460, bottom-connected 14 12 Tvpe M-30 RegiSterS..u.rrmmeencmnceeners See Page 46 Q

HB 7720:13, Oct. 1, 1984, {m/c) Doro subject 1o change without notice %



COVER HEIGHTS
(IN INCHES)

: A" ! ¥ :
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b T 2 P
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P i e i el
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i | -
=i |2 ; if
ny
o : | L
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| HE |
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LR i
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1 i
L_'J I IIB" g
SR RN R e T e ]
i Botiom-connected
Glass LEXAN . Glass LEXAN
3 Dim. "A” Maximum Oimn. A" Maximum Dim. "8" Maximum Dim. "3" Maximum
Stancard Reset ' 6 9/16 B 6 172 878 8 13/16
Keylock ' g8 1116 - 6 58 @ 8 5/16
Prog./Bat. Port S 6 318 8 11/16

e Y m’i‘a
f Bottom-connected :
Dim. "A* Maximum : Dim. 8" Maximum !
! 358 | ¢ 916 i
| R70 with M-30 or M-50 6 i 6 11/16 :
} with M-90 v 6 | 8 38 :
| with M-90A 6 P f
j With TM-300 LEXAN ; 5 3/66 L |
; with TMR-300 LEXAN ,] 5 354 P |
! with TM-91 or TMR-92 LEXAN ! 7 14 . :
(POLYPHASE T o e —
| V60 2-stator R j 5 78 1 § 3116 '
_ with M-30 or M-50 t 7 374 g 9 38
; with M-80 f 7 34 ‘ 8 3/8 ‘
g with M-30A ‘, 8 3/8 l 8 1516 f;
! with TM-91 or TMR-92 LEXAN i 8 3/ ! 8
i V-64 3-stator ﬁ;; 6 114 ; 6 1
! with M-30 or M-50 l 8 3/8 ; g 3/16
g with M-90 i 8 38 i 9 3116 !
| with M-90A i 8 34 ! 8 15116 :
! with TM-81 or TMR-92 LEXAN RR ! 8 33

Technical Data m
7 A
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60 Hz

WATTHOUR METERS AND WATTHOUR DEMAND METERS —DEMAND REGISTERS

Types M-30 and M-50 Indicating Demand Registers

'YPE M-30 INDICATING DEMAND REGISTER
Single Class— Single Scale
Application

The Type M-30 demand register is used to measure maxi-
mum kilowatt demand. Demand measurement is made on a
slock-interval basis. utilizing a single, sweep pointer.

The Type M-30 register is available as a separate device for
mounting on most types of GE watthour meters and Type MD
totalizers. The register will mount directly on all GE magnetic-
suspension watthour meters.

Dual Class—Dual Scale
Application

Dual-class, duai-scale Type M-30 indicating demand registers
provide a scale-changing function in one register to allow
matching the scale to the load. The registers are shipped with
the lower scale showing.

Operation

The scale is changed by removing the six support screws
which attach the scale and multiplier plates. These two plates
are turned over and reattached.

The gear shifing is done by a shift rod (see Fig. 2), which
comes through the dial plate and through the multiplier plate in
the lower scale position. When the multplier plate is turned
o%nd reattached, it pushes the rod against a spring to shift

i to the higher scale position.
.emand scale and mulnpher plates are printed on both
sides. The multiplier plate is marked Class 2 on one side and
Class 6 on the other.

Interlock

Notches on the multiplier plate and on the scale plate (see
Fig. 2) engage with a movable tab in the dial plate located where
these come together on the right in Fig. 2. It is not possible to
assemble these parts in the Class 2 gear position while the Class
6 scale is showing, or vice versa.

(Photo 1236147}
Fig. 1. Type M-30
indicating demand register

Index notch
in scale plate

Indax notch In

scale plats Sliding tab on

dial piste

Remove & scale- Shift rod protrudes

plats support thru disl plats
strews, reverss and multiplier plate
scale pesition and for class 2

ra.attach scais pists
index notch on

. LD , raversible multiplier
Paud s /." piate

(Phote 1233276)
Fig. 2. Dual scole M 30 register—Class 2 pasition with multiplier piate

Accuracy

The Tvpe M-30 dual-class register operates at an accuracy
within ={ percent full-scale on both scales.

ORDERING DIRECTIONS
Refer to page 45.

REFERENCES:
Renewal Parts.....coocovevceeninsievennnenns GEF-3304
Instruction Book .....oovveccciieeeiiennineee GEH-1329

TYPE M-50 INDICATING REGISTER
Application

The Type M-50 demand register is used to indicate maximum
kilowatt demand. It is very similar to the type M-30 demand
register except for decimal dial presentation of the demand
rather than single, sweep-pointer presentation. Demand meas-
urement is made on a block-interval basis.

The Type M-30 register is available as a separate device for
mounting on most types of GE watthour meters and Type MD
totalizers. The register will mount directly on all GE magnetic-
suspension watthour meters.

ORDERING DIRECTIONS
Refer to page 45.

HB 7742:1 8 3, July 12, 1982 and 7743:1, July 12, 1962,

(Photo 1236145)
Fig. 1. Type M-50
indicating demand register

REFERENCES:
. Renewal Parts...oooveeioeceeceennvieeeenes GEF-4383
Instruction Book ....coecioveeenvenencee. GEH-2785

(m/ch Doata subject 1o change without notice s \



. S
20 AMP/TRF. RATED : »
5, 6, 8 & 13 TERMS. D A

o RINGLESS/RINGTYPE .

L \_

Block Assembly for SC7237
(Prefix “SC” designates
sleeve conn. #4 wire max.)

S7237-RL
RINGLESS ORDERING INFORMATION
-
4 NO. OF METER RINGLESS WG BY-@ DIMENSIONS CONCENTRIC K.0.'S
' TERMS FOGM@ CAT. NO. HUB CU/AL | PASS o) W~ H” 1 2 3 4 5 8
5 3s si20) | @ | @ | ves | aww | & | e || oo | oW
6 4S §1299+(") @ ©) YES 3% N RV IR L B 17 B R 2 B T2 B '
8 55 $7235-(") @ @ YES 3%16” g | 14 ||t | 1 | v AT AT [ va"
13 :£%91%S $7237-(") 0) @ | ves | awe | & e flve | ve e e | ow
RING-TYPE ORDERING INFORMATION
NO. OF METER RING-TYPE WG BY-@ DIMENSIONS CONCENTRIC K.O.'S
TERMS FOHM@ CAT. NO. HUB CU/AL | PASS o wr H” 1 2 3 4 5 &
5 38 $1291-(") ) @) YES e ol B P R AR T R TS I VA R L R
6 48 $1300-(") ® ® | YES | awe g | e flew | | we e | v o
8 58 S7544-(") @ @ YES 3% g | 14 [ { I MR IR L7 I VA B LA
13 ( f,;%g,és S7545-(") O] @ YES 3% g | 14" 1A ! e |t e e e
FACTORY INSTALLED HUBS
SMALL HUB OPENING
Q@ For praper hub selection, see hub suffix chart. HUB SIZE CAT. SUFFIX
@ Units are supplied with compression type connectors (#10 max.). If sieeve type P!ain"Top -0
connectors (#4 max.) are preferred, change catalog prefix to "SC” (i.e. SC7445-XL). 11‘/" - yLL
f"”"”\ ‘ @) Units are supplied with plunger type bypass. Specify on order if no bypass is desired. 14" — 7L
@ Ring type units are priced with MA2 sealing ring. See accessories page for other 2",, — DL
w choices. 2% —EL
@ See' general engineering section for meter form diagrams. hub opening l — AL
) . closing plate ! — XL

Contact general office for ordering information if “UL" label required.




TYPE JAB-0, 600 VOLTS

indoor Current, HY-BUTE #80 Molded, For Use on Pad-mounted Distribution Transformers

S0—60 Hz

I

APPUCATION

The Type JAB-0 current transformer is
designed especially for use on pad-
mounted distribution transformers from
75kVA through 2000 kVA. The JAB-0 has
an oval-shaped window measuring 3% x
4% inches to allow installation over the
secondary bushings of pad transformers.

CONSTRUCTION AND INSULATICN

The Type JAB-0 is constructed using
molded insulation for the transformer
body. It is available in two different out-
side configurations, “Grecian Urn” (Fig.
1) or rectangular (Fig. 2), to provide a
wide selection of mounting flexibility.

WINDOW

The window of this transformer consists
of an oval-shaped nylon tube measuring
3% x 4% inches. This unique shape allows
the JAB-0 CT to be installed on the sec-
ondary bushing ofa pad ransformer. The
4%-inch dimension allows clearance over
the blade. while the 3%inch dimension
provides ample clearance from the porce-
lain bushing.

Two buryl channel sections are molded
and bonded to the top and bottom areas
of the nvion tube (see Figs. 1 and 2). A
locking device called “The Grabber” is
designed into the slots in these two buryl
sections to permit mounting of the JAB-0
CT directy onto the secondary blade of
the distribution transformer (see Fig. 3).
These sections are easily removed if this
feature is not desired. Simply peel them
away from the nylon tube with a pair of
pliers. Without these sections. the oval-
shaped window will accommodate four

BIL—10kV

0—-3000 Ampfres

9?'”?'/'5"3(43)‘:5:" i

L3 A

|
PRGES |~

>
\

Fig. 1. Type JAB-0 with oval window and
“Grecian Um” outside shape

l4inch diameter, six i'%inch diameter.
or eight 1/4inch diameter cables.

FOR HIGHER-VOLTAGE APPLICATION {12
TO 15KV)

Seepage 15-15. item 12.1.

CORE

See page 15-13. item 2.2,

SECONDARY WINDING

The secondarywinding is made of heawy
enamel-insulated copper wire. [tiseveniy
distributed around the core. thus reduc-
ing leakage flux and giving the best pos-
sible accuracy. [talso minimizesthe effect
of strav fields from adjacent buses.

SECONDARY TERMINALS

The secondary terminals mounted on
top of the transtormer. conveniently posi-
tioned for access tfrom the front. The
terminals are of bronze and have excel-
lent durability and corrosion resistance.

DATATABLE 7/ e L Ry

L . .-

Current Ratio *Grecian Urn® Qutsice Shape

i, ¥
__Recuwlanguiar Quisice Shape

. ANSI Act

Fig. 2. Type JAB-Q with window and rectangular
outside shape

They are of the clamp type with a large
hole of 0.273inch diameter, making it
easv to connect large or multiple second-
ary wires. There is no need for crimp
connectors. and the possipility of a stray
strand making a short circuitis practically
eliminated.

The terminals are rugged and cannot
be bent or fractured. There are no con-
nectors to fall off. The cupped setscrew
provides excelient elecirical contact and
increases the holding power without cut-
ting the wire.

An externai secondarv terminal block
secures a stud that is in betnween the two
terminals. which is used as the shortcir-
cuit device pivot and as a means to attach
and secure the secondary cover.

POLARITY

See page 153-14, item 6.1,

NAMEPLATE
See page 15-14. item 5.3.

in Amoeres Catalog Approx Wt. in LY. Cataleg __Aoprex ML nLb. _______Egrq_'efjg_:ce_ériis'i_ X 2r 0
Pri:Sec NUTO® ghip.  Ner  umeer Ship. Net B0 392 805 8i 32 °¢ 55°C
200:5 750X036202 78 1/4 6.7 1/4 750X036302 7 /28514 8 1e-r &4 T 03~ . - 1 -
300:5 750X036203 ' 7-8 1/4 6-71/4 750X036303 7 i/2-83/4 6€1/2734 03 03 z. 15
400:5 750X036204 | 7-81/4 6.7 /4 750X036304 7 1/2.83/4 612734 03 03 . . 10 29
500:5 750X036205 7-8 1/4 67 1/4 TSOXO36305 7 1/2-83/4 812734 03 03 i 30 22
1600:5 750X036206 ; 7-81/4 6-7 /4 7SOXQI6306 7 /2834 612734 03 33 03 3.0 2.2
800:5 750X036208_ 7-8 /4 _6-7 1/4_ 750X036308 7 /284 31/2:73%4 03 93 03 22 15
1000:5 750X036210 7-8 1/4 6.7 1/4 750X036310 T /2834 827 03 33 03 23 s
1200:5 750X036212 7-8 /4 6.7 1/4 T50X036312 T U834 § T3 03 23 03 22 15
1500:5 750X036215 T8 /4 67 14 TSOX036315 - T 3v2734 G352 33 33 2z '3

T 30005 T 7E0X036220 73 14 6.7 14 TSOXD3BIZ0  ; g 2734 03 33 03 23 3 -3
| 3000:5  _750X036230  7-31/4 57 /4 TSOXC36330 gu27a: 03 33 23 03 o3 33 2
//\\ instrument Transformers

Data suciect (¢ change without notice 15-85



TYPE JAB-0, 600 VOLTS

50—=60 Hz 200—300C Amperes

Indoor Current, HY-BUTE #4580 Molded, For Use on Pad-maunted Distribution Transtormers

BIL—10 kV

MOUNTING

The Type JAB-0 is available in wwo dif-
ferent outside configurations. One has
the shape of a “Grecian Urn."with rounded
corners on the bottom and with the two
lower mounting holes eliminated. Three
of these units can be mounted in a trian-
gular pattern, with one unit upside down,
so that they will fit on many pad-trans-
formerbushing spacings. The othermodel
has a rectanguiar outside shape for instal-
laton around the secondary bushings of
larger pad transformers having wide bush-
ing spacings. This model can also be
mounted horizontally below the second-
arv bushing, with the cables coming up
through the window for installation where
the phase-to-phase spacing will not permit
vertical over-the-blade mounting without

interference.
The Tvpe JAB-0 can be mounted on, or
secured 10, the pad transformer in several
- different wavs. Mounting holes in the
corners. together with special brackets,
can be used 1o support the current trans-
7™ =er, centering itaround the porcelain
ing. Or, with the JAB-0's exclusive
tcature called “The Grabber.” the CT can
be supported and securelv held in place
on the pad transformer’s bushing biade.
“The Grabber” consists of wo buryl sec-
tions molded and bonded to the inside of
the primary tube, but not connected to
the remainder of the burl insulation.
These sections each contain a slot, allow-
ing the transformer to be mounted over
the edges of the bushing blade. The butyl
slots are carefully dimensioned to fit the

width of the secondary blade of the distri-
bution transformer with which it will be
used. On transformersrated 800 amperes
and below, buwvl fingers within the slots
help to hold the JAB-O CT securelv in
position.

The buwyl slotted sections center the
blade in the CT window and maintain
adequate clearance distances between the
blade and the nearest grounded surface
on the CT.

MOUNTING METHODS (FIGS 5-9)

Figure 5 shows three JAB-0 CT's of the
“Grecian Urn " style mounted on pad trans-
formers which have adequate bushing
spacing toallow the use of thisdesignin an
upright mounting position. The three
CT sare mounted on the secondarvblades
using the “Grabber” feature. The rectan-
gular mode! can also be used in this con-
figuraton but requires that the lowerunit
be inverted. See Fig. 6.

Figure 7 shows three of the “Grecian
Urn " models flush-mounted on pad trans-
formers with less bushing spacing. The
closer bushing spacing requires the use of
the “Grecian Urn”™ Tyvpe JAB-0. The JAB-
0 CT's are mounted on the blades using
the slotted butvl sections on the inside of
the window to secure it into position and
to provide adequate clearances from the
blade.

On the very small pad transformers
where spacing is even more restricted, the
“Grecian Urn” designs can stll be used.
One such mounting is the so-called
“stacked” arrangement as shown in Fig. 8.

Fig. 3. Type JAB-0 mounted on secondary biade
of a pad-mounted distribution transformer

Here the JAB-0 current transformers are
placed over the two outside bushings (N}
and X3) of the pad transformer by use of
the buryl slotted sections. The third
JAB-0 CT for the X9 bushing is then
“stacked” in frontof the other two current
transformers. The “stacked” CT will then
block off two hoies of the four-hole nest
on the secondarv blade. When this is
objectionable, an accessory boli-on blade
can be provided to allow access o a four-
hole NEMA pad. Manv distributon trans-
former manufacturerswill also providean
extended third blade if the need isrecog-
nized at the time the orderis placed. lf the
extended blade is a part of the distribu-
don transformer, the need for the acces
sory blade extension is not required.

[SUGGESTED CURRENT. RATING SELECTION GUIDETO MATCH PAD- TRANSFORMER THERMAL. CAPABILITY S e
‘ Rating of Distribution-transformer Low Voltage Ratings ' i
: Pad ! 240 Volts I 240 Voltswith | 208Y/120and | 480Y/277 and !
| (kva) : 120-volt Mid-tap__ | 216Y/125 voits 480 Voits ! 460Y/265 Volts 600 voits :
75 ' 3005 ! 300:5 i 300:5 { 200:5 { 200:5 P i
1125 0 300104005 ! 30010 400:5 300104005 | 200:5 2005 ! 2005
150 : 300 to 500:5 i 300 to 500:5 300 to 500:5 i 300:5 ! 300:5 ; 200:5 !
K 225 ; 300 to §00:5 ! 300 to 600:5 300 to 600:5 : 300 0 400:5 300 to 400:5 300:5 :
' 300 400 to 800:5 i 400 to 800:5 " 400 to 8005 300 1o 500:5 300 to 500:5 300 o 400:5 !
] 500 1000102000:5 | 120010 2000:5 1200 to 2000:5 400 10 800:5 400 10 800:5 300 t0 600:5 !
: 750 I 2000103000:5 | 2000 to 3000:5 2000 to 3000:5 1000 to 1200:5 1000 10 1200:5 1000:5 !
f 1000 3000:5 i 30005 4000:5 (JAD-0) @ 1200 10 1500:5 1200 to 1500:5 1000 to 1200:5 }
i 1500 4000:5 (JCD-0) @ 1 40005 (JCD-0) @ | 4000:5 (JCD-0) @ 2000:5 2000:5 120010 1500:3 |
' 2000 i ..., T 3000:5 300C:5 2000t 30005 |
i 2500 . N 4000:5 (JAD-0) @ | 40005 (JAD-0) @ L !
#*.<ber of Current Transformers and Veltage Transfarmers Required
i CT-2 ; CT-3 i CT-3 | cT-2 CT-3 cT-2
) ' VT-None VT-None { VT-None { VT.2 VT-20r -3 VT-2

@ Not available in Type JAB-O current transformers.

Instrument Transformers
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TYPE JAB-0, 600 VOLTS

Indoor Current, HY-BUTE 460 Molded, For Use on Pad-mourited Distribution Transformers
200—3000 Amperes

50—60 Hz

BIL—10kV

For large bushing spacings the JAB-0
CT can either be placed: (1) directly on
the blade by use of the grabber slots, (2)
directly on the porcelain bushing between
the blade and the tank wall, or (3) cen-
tered on the bushing by use of the special
“U" brackets bolted to the CT mounting
holes and secured to the bushing flange
bolts on the distributon transformer (as
shown in Fig. 9). Due to the variety and
arrangementof the bolted bushing flange
constructions available, it will be neces-
sary to provide detailed dimensional in-
formation when placing orders for special
“U” brackets.

For diagonal or other types of second-
ary terminal arrangements where there
are a wide variety of horizontal and verti-
cal terminal spacings used, refer to Figs.
10-13. These charts show mounting limi-
tations dependent on horizontal and ver-
tical center-line to center-line blade spac-
ings.

Customers who do not want to mount
the JAB-O CT's directly onto the distribu-
don transformer bushings or blade and

who require the use of the full window
area, can remove the butyl grabber sec-
tions (see “WINDOW™ page 15-88). For
these installations, the customer with ei-
ther have to fabricate brackets or shelves
to hold the CT’s on a horizontal plane
below the secondary bushings, or else al-
low them to slide down the cables until
they are supported by them. The rectan-
gular JAB-0 design must be used for any
cantilever mounting. “U” shaped mount-
ing brackets (see Fig. 9) for the rectangu-
lar design can also be furnished.

For REA and REC applications requir-
ingan insulated secondary compartment,
use clamp-type brackets asshown in Fig. 4.

MOUNTING ON THREADED SECONDARY
STUDS

A clamp-type bracket, Cat. No.
9930972001, (see Fig. 4) is available that
permits the Type JAB-0 CT to be mounted
on the insulated bushing of a stud-type
secondary terminal of a pad-mounted dis-
uibution wansformer. This bracker is

‘made from epoxy-coated mild steel and is

Fig. 4. Clamp-type bracket, Cat. No. 9930972001

attached to the JAB-0 CT using bolts and
nuts in the two top mounting holes. The
bracket clamps over the insulating boot
and secondarv bushing of the distribution
transformer. Because the clamp is insu-
lated with an epoxy-coating, it provides a
totally insulated secondarv comparument
for sales purposes.
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TYPE JAB-0, 600 VOLTS
Indoar Current, HY-BUTE460 Molded, For Use an Pad-mounted Distribution Transformers
- 50—60 Hz 200—3000 Amperes BIL—10 kV
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Fig. 6. Three rectangular models (one inverted) mounted on pad

Fig. 5. Three Grecian Urn models mounted upright on pad transformers
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] : TYPE JAB-0, 600 VOLTS
Indoor Current, HY-BUTE 460 Molded, For Use on Pad-mounted Distribution Transformers f;'f"' '

50—460 Hz 200—3000 Amperes BiL—10kV
v/
APPLICATION CHARTS
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Fig. 10. Pad-mounted JAB-0 CT, Grecian Urn model, Fig. 11. Pad-mounted JAB-0 CT, rectangular madel,
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TYPE JAB-0, 600 VOLTS
indoor Current, HY-BUTE 460 Molded, For Use on Pad-mounted Distribution Transformers

50—60 Hz 200—3000 Amperes BIL—10 kV .

CHARACTERISTIC RATIO CORRECTION FACTOR AND PHASE-ANGLE CURVES AT 60 HZ (Cont'd)
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TYPE JAB-0, 600 VOLTS
Indoor Current, HY-BUTE 460 Moided, For Use on Pad-mounted Distribﬁtion Transformers
50—60 Hz 200—3000 Amperes BiL—10kV

\ QUTLINE DIMENSIONS
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SOIL AND GROUNDWATER REMEDIATION
OPERABLE UNIT NO. 2, SITES 6 AND 82
MARINE CORPS BASE, CAMP LEJEUNE, N.C.

CONTRACT NO. N62470-93-C-3032

SECTION 16402 INTERIOR WIRING SYSTEM
OHM REMEDIATION SERVICES CORPORATION
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SUBMITTAL FOR:

OHM REMEDIATION SERVICES CORPORATION
5335 TRIANGLE PARKWAY, SUITE 450
NORCROSS, GEORGIA 30092

(404) 729-3900

SOIL AND GROUND WATER REMEDIATION
OPERABLE UNIT NO. 2, SITES 6 AND 82
MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA

CONTRACT NO. N62470-93-C-3032

SPECIFICATION SECTION: 16402

INTERIOR WIRING SYSTEM

SD-NO/ITEM DESCRIPTION/MANUFACTURER

ITEM NO. SPEC PAR
1A 1.3.16G Sb-02
1B 1.3.16G SD-02
2 1.3.7TH SD-02
3 1.3.11 Sb-02
4 1.3.14d SD-02
5 1.3.1K SD-02
6 1.3.1M SD-02
7 1.3.2A SD-04
8 1.3.28 SD-04

TOGGLE SWITCHES - PASS & SEYMOUR

SAFETY SWITCHES - GENERAL ELECTRIC

RECEPTACLES - PASS & SEYMOUR

CIRCUIT BREAKERS - GENERAL ELECTRIC

COMBINATION MOTOR CONTROLLERS - GENEZRAL ELECTRIC
DRY TYPE TRANSFORMERS - GENERAL ELECTRIC

GROUND RODS - ERITECH, INC.

PANELBOARD DRAWINGS - GENERAL ELECTRIC

DRY TYPE TRANSFORMER DRAWINGS - GENERAL ELECTRIC
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o~ Specification Grade AC Switches
15,20 & 30A.; 120-277V. AC

S
B AT <1

U

15AC1-

Specification Grade
Standard Switches

Rating Catalog Numbers
A, V. AC Toggle Color Single Pole Double Pole Three Way Four Way
15 120-277 Brown 15ACH 15AC2 15AC3 15AC4
15 120-277 Ivory 15AC1-| 15AC2-1 15AC3- 15AC4-]
20 120-277 Brown 20AC1 20AC2 20AC3 20AC4
20 120-277 lvory 20ACT-| 20AC2-| 20AC3-1 20AC4-|
30 120-277 Brown 30ACT 30AC2 30AC3
30 120277 Ivery 30ACT-| 30AC2-| 30AC3-

A, switches are alse avallable in Gray and White. Spacity brown catalog number with color suffix: Gray-GRY, and White-W.
JA. swilches are also avoilable in Black, Gray, Red ard white. Specify brown cata'og number with coler suffix: Block-BK, Groy-GRY, Red-RED, ard V/ri e W.

Lighted Toggle Switches (Glow when OFFf)

15 120-277 Clear 15AC1-CSL 15AC3-CSL
15 120-277 vory 15ACT-ISL 15AC3-ISL
20 120-277 Clear 20AC1-CSL 20AC3-CSL
20 120-277 lvory 20AC1-iSL 20AC3-ISL
Pilot Lighted Switches (Glow when ON)
15 120 Clear 15ACT-CPL 15AC3-CPL
15 120 Red 15ACT-RPL 15AC3-RPL
20 120 Clear 20AC1-CPL 20AC2-CPL 20AC3-CPL
20 120 Red 20AC1-RPL QOACQ-RP_L 20AC3-RPL
30 120 Red 30AC1-RPL 30AC2-RPL 30AC3-RPL
Lock Switches Lock Switch Keys
Rating Toggle Catalog Numbers (One key furnished with each switch).
A, V.AC - Color Single Pole Double Pole Three Way Four Way Description Cat. No.
15 120-277 Gray 15AC1-L 15AC3-L Fits AC Switches S00K
20 120-277 Gray 20ACT-L 20AC2-L 20AC3-L 20AC4-L
Dimensions Compliances HP Conversion Table
ey a50* N
1320 Sgn;ué'rjeoference certification chart on 15 Amo s Horsepower of 120%. AC
e 9° ' T 2Horsepower at 240V, AC
T, |28‘,, ‘EQJL"S—; 20 Amp 1 Horsepower at 120V, AC
15 8 20 AC Series . T 2Hersepower at 240V. AC
i
B 2375" 2 Horsepower at 120V. AC
1 Amp.
2199 30 Amp 2 Horsepower at 240V. AC
- *Note: 30AC is

1.437"" wide

1 OSS”H
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GE Safety Switches

" Spec-Setter™ Safety Switches

General Duty Safety Switch, Single-throw r ﬁ 11 L
T_j; T E

Max. Ampere Switch UL Listed Fusing € 2EM 1 '
%‘s{‘:z Ratng Type Class | Withstanding Rating n%%seure Number | )
g (rms Sym Amps) -
FAEEL J—=
0. K 10,000
H
200 R 1881888
Fusible K 10.000
csovec | 500 oo -
i 1 EM-
250Vde 3R 0202
5 S| B
200 r;osﬁe) R 100,000
u
400 K 10.000
10.000
800 A 10,000
__.{O\
a Heavy Duty Safety Switch, Single-throw
o e
| | Fusibie D 295, . i
{ i « 200.00C { o DEM-
Pt i 500vac ! . | Lo hesoe | 3E S
; ) | 25Cvac | 1200 | - - T 0208
i ] ! No® = 0o ooy | 0205
\- ! | Fuse B t 10.000 i ) i
\ ! | - 10.000 i !
TH3362SS
Double-throw Safety Switch
500V 30- N I Y
250vae | 800 ,I Fuse l - - { © Sos i
® Non-fusible switch withstand ® 100-200 amp also available
ratings apply when protected as Type 3R (General Duty
by corresponding listed fuse only).
TC10323R type.
Enclosure Types
Type 1 enclosures are suitable for indoor use primarily to rain, and splashing or hose-directed water and external
provide protection against contact with the enclosed equipment enclosure ice formation. Additionally, these enclosures meet 4X
and where unusual service environments do not exist. description by providing a degree of protection against
Type 3R enclosures are intended for outdoor use to provide a corrosion.
degree of protection against falling rain, sleet, and external Type 5, 12 enclosures are intended for indoor use primarily to
enclosure ice formation. provide a degree of protection against settling airborne and
Type 4, 4X enclosures are intended for indoor or outdoor use circulating dust, falling dirt and dripping, non-corrosive liquids.
to provide a degree of protection against windblown dust and

Drawings and data subject to change without notice /
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GE Safety Switches

. Spec-Setter™ Safety Switches, Heavy Duty Type TH

30-1200 Amperes
480 and 600 Volts ac.

600 Volts dc
Water- ang Dust-ngnt Dnp- ana Dust-ugn: Horsepower Jaungs
mndoor, Quisoor, T
- y Tyoes 4 /4X Type 5. 12 ang JIC
Max. Type 10 ype RO Stainiess Steei Wzimou( K‘nocxouls ac oc
5%’:‘::‘" Ampere ‘ NEC St | nime Deiay
Ratng | wem ay Cataiog tem |~ Cataiog tem | oy Catalog fem | Catalog 480V | 600V | 480v 800V ] 125 | 250 | 600
No. ' Number No. ’ Numoe: No. Numper No. ty. Number Volts { Voits | Voits
| 3-n | 3-ph | 3-ph | 3-pn
600 Volts—rFusible
Two-pole, 600 Voits dc
‘ 30 TH22610C TH2261RBC TH22618$DC TH2261DC | — | — | — | — | =1 ~ 115
7 80 TH2262DC TH2262RDC TH22628SDC TH22620C | — —_ == ]2
?6 100 TH2263DC TH2263RDC TH22638$DC TH22B2DC | — == —=]=1]2
Three-pole, 480, 480Y/277(® and 600 Volits ac—250 Volits dc
30 rTH3361 | TH3361R TH3361SS TH3361J s lrwelslar~)s |-
60 TH3362 ! TH3362F TH3382S8 TH3362J s ] 13130735 —!w|—
100 TH3363 ! TH3363R TH336353 TH3363. 2213 15 |78~ 2! —
Loy, | 200 THa364 1 r+3sen , TH33645S TH33644 50 |80 l2simsei ~ |a | —
400 TH3365 TH3365R ! TH3365SS TH33654 106 | 125 ! 250 - |5 —
600 TH3366 TH3366F ! TH3366$S TH33664 156 | 200 {400 {300 | — | 50 | —
8000 TCT2367 ! TC72367RE - — _ - - RPN B
12000 TC72368 i 1C72368RG - - - S B T DU R A
Four-pole, 480 and 600 Voits ac ' 2.pn i 2eon L 2o | ;
g T T T T H
B THEGS S THEGS L_]___J - 1 THE66 e s =
bhob bl 0 THE662 ’ THEBEZ NN N ! THB662 g ~ -
éééé 100 THE663 THE683 L — : e THBESS Col -
200 ! THE664 THEEE: i ! i — ! | THE6B4 — =~ A0 —
{
{ . 600 Voits—No Fuse
, Two-pole, 600 Volts dc .
. 30 THN2267DC L | THNZ26WROC L THNz2sissOC L THNZZBIOC | — ¢ — = o e b s
” 56 THN2262CC | ‘ :THNZZSERDC L | THNZ2628SDC THNZ262LC | — | — = = — =2
100 THN22630C ; | THNZ283RDC | i | THN22628SDC THNZ283JEC | — | — | — |~ = | = 2
Three-pole, 480 and 600 voits ac—250 Voits d¢c or Two-poie with Switching Neutral
30 THN3321 & I - - TN AT U (S T S
30 THN336+ THN336R ! | THN3361SS THN3261s 2 twctzelset 3]s | —
80 THN3362 THN33823 ! THN33625S THN33624 wlo isci80 i 35 L) —
100 THN3363 THN3363R THN3363SS THN33634 20 {46 175 ;06| — |20 —
Ve 200 THN3364 THN33847 THN3364SS THN3364S 36 |80 |23 5c] — | 40| —
{ { ( 400 THN3385 THN3365R THN33658S THN33654 — |25 2561380 — | 50 | —
860 THN3366 THN33667 ; THN3366SS THN3386J — 1206 {400 {300 ] — } 30 | —
800® TC36367 6] _ - N R B DR U M R
12000 TC36368 ® - - SO VU (U SRV RS B
Four-pole, 480 and 600 Volts ac(® 2-on { 2-pn | 2.pn |
30 THNE661 1 THNEBET — THNBES 1 — twi20]|— 5 —
Ly 80 THN6662 THNG852 - THN6662 ~j2lawise ] —]1w0]| -
( ( ( ( 100 THN6663 THNE653 - THNEB63 — it lsolso]—1]2]|-
200 THNB664 THNB654 - THNBEE4 N e N
( 200-800 amp devices available factory reversed for bottom feed. NOTES:
Add "B suffix 1o Catalog Number (e.g., TH33658). UL Listed. )
@ 30-200 amp devices have removabie closing cap. Larger ampere
devices require field cut openings. Order hubs separately.
® Type TH electrical performance does not apply 1o Type TC switches.
Class “L" fuses are ac only.
(®) Not CSA Certified.
(8 250 volts ac or 250 voits dc only. Compact enclosure.
(D) Use moided case switch in circuit breaker enclosure.
(8 Use four poies of six-poie switch.
@ Not C3A Certified.
{ =
Drawings and data subject 1o change without notice
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GE Safety Switches

7 Spec-Setter™ Safety Switches, Dimensions
TH. Type 4/4X, 12 and Mill Duty Enc/osures

Approximate Dimensions In inches Approximate Dimensions In inches
Switcn Switcn .
Catalog Numper w H o w2 Catalcg Numoer w " i S l we |
TH, Type 4/4X — Figure 1 TH, Type Miil Duty — Figure 1
f"—w ] D" TH222188 TH | 11% | S¥e | 8% TH22ZIM MSS | 7% | 11% o
TH2222SS 9% | 19% | She | 10% THZ2ZZM MSS | 9% | 9% 1%
J.~. 4 TH2223M. MSS b3k | 25% 18%
TH22618SDC @ | 13% | S%e | 10% THZ324M. MSS 14% | 3% : 1 16%
TH22628SDC 9% | 19% | S%e | 0%
THZ26388DC @3 | 25% | 5% | 14% THZ26IMDC. ) ) i
[ MSSDC 9 | 1S | S | v
H TH322188 7% 1% 5 8% TH2262MDC,
i TH322288 19% | She | 10% MSSOC o | 9% | Fes [ 1%
- TH32238S 25% | 5w | 14% TH2263MDC. .
TH32248S 5% | 5% | 15% MESDC 2 4 25% | S | s
TH32258S Yo | 59%s | 8% | 25% — - -
TH32268S Bo%e | 8% | 25% TH3321M. MSS 7% ; ; :
| & TH3322M. MSS Ss ?
TH3321S8 1% | S%e | 8% TH3323M. MSS 13%
w2 TH33228S 19% | S%he | 10% TH3324M. Msg ;é_’/:
TH3325M. MS 4%
. TH3361SS 13% 5% 10Ys 3326M. MSS 45
Fig. 1 TH336288 e | 107 THIs2OM. MTS L 2%
TH336385 55 | 14% TH33BIM. MSS | 9%
TH336458 Ste | 15% TH33B2M. MSS | e
:‘[:gggggg gjjs ggall'ﬂ TH3363M, Mgs | 18
e s *la TH3364M. MSS ;o
W 04 TH43215S S | 8% Troseom MES 1 duik !
18 8 256M. MSS ¢ DA%
(3] ‘ ] THA3325S She | 10% THISSOM. MS ‘ ,
—1 TH43238S Sne | 14% THNZ261MDC. ) i
THA3245S 5% | 15% M3SDC - i
‘ TH43258S 8% 25% 3 . N ! i 1
TH43268S 8% | 2%% Poese | ! :
H © THN2261S30C Sthe | 10% THiNgZSaMOC. v oasi |
; ! THNZ262SSDC | Sre 0y :
: I THNZ263SS0C ! 5% | 4% ¢ M3
) . MSS
- R : | . ¥ES
: — ! ] A
‘ { i T s :
h [ 2 ARz ¥
p | TriN3366SS ioB% - 2%+ THNZ38EMSS
- W2 | TH, Type 12 — Figure 1 THR, Copper Lug — Figure 1
. TH 2 73 ' 3 %} 1 ~ .
Fig. 2 { Tngg'l‘j ( 9352 1o | o 180/'2 THR3IGIICL ‘
: 4 THR3362JG. ‘;
TH2261JDC 9% | 13% | Swe | 10% THR3383JC. ;
TH2262J0C 9% 19% | 5% | 0% THA3384HCL ;
TH2263JDC “32 | 25% | S%e | 14% THRZS365.CL !
THR3366JC. ‘
TH32218 748 1% Sl | 8% = .
TH32224 @ | 19% | She | 10% THN3361CL
TH3223J 13Y: | 25% | 5w | 14% THNS362JCL
TH32240 14 | 35% | S%e | 15% THN3I363JCL
TH3225, 24% | 59%s | 8% | 25% THN33B4ICL
TH3226J 24% | 59%s | 8% | 25% THN3365JCL
THN3368JCL
;T_Hgggzu g:e/g 1 ;g/s 52;’6 8'%
H3322J 93 19% | S%s | 10% .
TH, 6-pole — Figure 1
TH3361d P 13% 8516 10Y% vo S e =
TH3362 9% | 19% | 5% | 10% Tnee2! ; 2% | 6
TH3363. 8% | 25% | S | 14 THe622 9 e 2
TH3364] wn | 3% | 5 | 150 THe823 L RE 2
TH3365J 24% | 50%s | 8% | 5% THE524 2. | 35 | O
TH3366J 24% | 59%s | 8% ) 25% THESE T 14% 2 |-
THA321 % ] 11 | 5ve | &% THES62 oot 21
TH43224 9% | 19% | 5%e | 10% THE863 2, | Gk 5
T3z 13% | 25% | She | 14k THB664 : 2%k 1 37 8
T 4 14'% 35 5%16 15 z 5 8
TH4325) 24% | 59%e 8% | 28% Trneeel I NP I
TH4326J 24% | 59%s | 8% | 25% THNGBE3 R é
TH22614DC 9% | 13% | She | 0% THNGG54 en | 35% | 9
TH2262.0C P | 19% | Spe | 10U
TH2263JDC 2% | 25% | 59« | 1% | gy Receptacle — Figure 2
THN3361J 9% 13% 8% 10Ya TH33224CH R EE W0
e SOE B w [ REE OB By
TH! 13% 6 14Y% f Xlo % 19% Qe
THN3384) 1t | 384 | She | 15% TriNgseziCH :
THN3365) . 2a% | 486 | 8% | 25%
THN3366J 24% 8% 8% 25%:
L, NOTES: 5

Drawings and data subject to change without notice
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Ground Fault Circuit Interrupter Receptacles
Standard & Specification Grade 15 & 20A., 120V.

2091-SHGGRY

5
NS

20815

Standard Grade
Push-In Back and Side Wired Duplex

Features
¢ Shallow design for easy installation,
¢ Choice of push-in cr screw conductor termination.

Rating NEMA Catalog | » Openaccess screw conductor termination. Will
Amps | Feed-Thru Amps | Volts AC Description Config. Number accept SO“d'Of stranded wire. ,
15 20 120 | Feed-Thru, Brown 5158 | 1591k | ° ;Osgxﬁncgi?f;bpe groundterminal not obstructed by
Jg 38 158 Egggm;; V/?wri}t/e 2‘122 }gg}glw ® Deeply cut, thick headed terminal screws
' , - improves screw driver grip.
15 20 120 _| Feed-Trufor 4600 Enclosure | 5-15R | *"1591-R46 | , [oR OV SIS0 butons,
** Available in Brown only. ¢ Supplied with matching plate.
® Combination slotted/Philips head mounting
fa and termincl screws.
pecification Grade Features
{gyside Wired Only Duplex * Shallow design.
5 20 120 | Afeed-Thru, Brown STSR | (15915 | 4 oo ermoats
20 20 120 AFeed-Thry, Brown 5-20R 2091-S o Hospital Grade avalable.

AFor colors other than Brown, specify orowr cataicg number with color sutfix as follows: Black-BK. Gray-GRY., vory-1,

Red-RED {20A. only), White-W.

* Available with Indicator Light in Browr, vory-|, White-W. Add suffix
.

Hospital Grade

Side Wired Only Duplex

‘L to bese cataiog number, Example: 1591-SWL.

Rating NEMA Cataloeg

Amps | Feed-Thru Amps | Volts AC Description Config. Number
15 20 120 A Feed-Thru Receptacle 5-15R *1591-SHG
20 20 120 A Feed-Thru Receptacle 5-20R *2091-SHG

¢ Combination slotted/Phillips head mourting

and terminal screws.

¢ Indicator tight (power up: avaitable.

* Available with indicator light in 15A Ivory -1 and 20A ivory -1, Red -RED, add suffix -L to base cataiog number. Example: 1591-SHGIL.
A For colors other than Brown, spec:fy brown catalog number with co'or suffix as follows: Gray-GRY, lvory-I, Red-RED, White-W.

GFCI Switch/Motor Control

Application

UL Listed as a misceilanacus motor controller with

Rating Catalog 1% HP switch rating. Provides hardwire GFCl

A. V. AC Description Number pro?ecriom for swimming pool equipment, spas, hot

, tubs, etc. with convenient on/off switching and

20 120 GFCI, Switch/Motor Control, lvory with Screw Terminals 2081-SI reset capability. Also approved for use as an

20 120 GFCI, Switch/Motor Control, White with Screw Terminals 2081-SW industrial motor controlier. Combination slotted/

Phillips head mounting and terminal screws.
Dimensions Compliances UL943 & UL498 (except 2081-S Series
jo— 1.700" ——‘
‘300 — . .
1591-R 1591.R 1591-3 2081-31

o~ Side View 1591-SHG
2091-SHG

2.620"

T

Y[ vewmes ¥
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PanN GE Panelboards

.9 Circuit Breaker Interrupting Ratings

Molded Case Circuit Breakers Interrupting Ratings

w
Molded Case Circunt Breakers Federal UL Listed interr ~ usanc Amps 8
Specs e G | 8
. Trip N l Rated vol: - RS s Sy : = voit o
—1 : Constryction Frame Range pmcés aied vers :1,/89..{5; z i 32 vois o
(Amps} | ac ac T o120 |1200zsg| zs0 ! <3l 330 R g
“ . 15-70 ] 120240 — ¢ [ —_ — — — — - — EE
HQ Frames THSE 15-125 2 120/240 — — 10 — — — - - - —
15-100 2.3 240 — 125 — — o — - - — - -
7 15.70 1 120/240 — <2 22 ol — - - - i = S
HHQ Frames TanaL 15-125 2 |izoresc | — 142 — 22 — e Tt R - -
7 15-100 2.3 240 — 145 — — 2z — _ | _ _
; 15-30 i 1207240 | — 15 — 63 — - b - - — _ —
i XQ Frames TXGL, TXOB > 2 | 120 22
b i 15-30 3 240 — 15b — — 83 — — — — - -
: ey 1510 1 277 125 _ _ a5 - T o . —
1 7 15-100 2.3 |ss0v.277] 250 = - T e = . : — %
': TE8 15:100 1 120 | 125 2 RN —
g : 15-100 2 240 230 e - — 'e — — - — - 5
; TES 15100 3 240 — 128 — — <8 _ - — - b - ~
| { TED $5.100 1 277 | 125 ‘3a _ _ - N R
: TED4 15.100 2 480 | 250 135 - — 18 —- P 0
; TED4 15-150 3 480 — 13 - — 8 e I —
: TE08 15-100 3 600 - i8a - - 13 — - T —
; TZD6 110-150 3 600 — NCA — — ‘3 - R
¥oo 2%%; 2.3 238 o — — ¢ - - - - -
. R 70-22 2 4 230 - - o8 - - ) : 2
! Standarg TFK 70-225 2 480 | 250 - - 10 - - — -
i L ‘ 70-225 3 8§00 — _ — 28 — — - B - 1 =
: TEK 70-225 3 600 — — — 25 - - , E — i
ST SFH 76-250 3 600 - - - 63 - S o
; SFL 70-250 3 800 — — - 140 - e IS - -
: e? ‘ 10 260-400 2.3 | zé0 | 250@ — — 22 — i _ - — 0
: L T4J 125-400 2.3 g0 | 230@® 2 - - 22 S i — |
TJK4 125-400 2.3 500 | 2560 ‘2 — — 2z — — [T - @
TIKE 250-800 2.3 800 | 2300 ia — — 2z — - a2 e — |0
TKMS 300-800 2.3 600 2500 Cta - - 42 - LT ¢
TKM12 50C-1200 2.3 600 - 2'e a2 — 3 b —
SKH8 300-800 3 800 — lzwaza| — 8% — — voes - -
SKH12 600-1200 3 | 800 — 121223 — — a8 — — 5 — —
THED 1530 1 277 25 132 — — - & - T o —
THED4 15-100 2 430 | 230 22 — — 85 - - R R EJ0)
THED4 110-150 3 480 — — — — 22 — - - — =
THED6 15.100 3 600 - 22a - — 85 — - Pos - —
THEDS 110-150 3 800 — N/A - - 42 — - i 8 — —
Hi-Break® THQD 125-225 2.2 240 — NSA - i -- : boo - -
Frames i i
THFK 70-225 2.3 500 250 20a — - 85 - — b5 18 — 2@
THUK4 125-400 2.3 600 | 250@Q 232 - - 85 - P — 203
THJKE 250-600 2.3 600 | 250 23a — - 55 - - G 5 20
THKMS 300-800 23 600 | 250G 23a - — 85 - P38 5 0@
THKM12 800- 1200 2.3 600 — 23a — — 85 — — lozs 25 — —
TEL 15150 3 480 - 3 . i 00 . i
- I meruaing. TEL 70-225 3 600 — — — — oo — - . X — _
I L84 250-400 3 480 — — — — a5 — — 55 — -
THLCY 15.150 3 480 — — — — | 200 — — 150 — — —
Fuseless
Current Limiling THLC2 125.225 3 480 — - —_ —_ 200 — - 30 — — —
Circuit Breakers
THLCA 250-400 3 480 — — — — 200 —
Fused 18! 15-100 2.3 600 - 262 — — 200 — - — —
use 784 125.400 2.3 800 — 26a —_ — 200 - — — —
Curent LIMtNG 1 186 300-600 3 600 - 26a - = | 200 = - B
ames 188 600-800 3 600 - 26a — — 200C — - — —
Mulded Case rJav 150-600 3 600 P 40 s
Cirguil Breakers TKAv 800-1200 3 600 — 2la — — 42 - [ -
w/MicroversaTrip® TJLav 150-600 3 600 — 23a — —_ 100 — . — -
4-Function TKL4V 800-1200 3 800 —_ 23a - - 100 — =l —
@ UL Listed for only 100,000 ® DC ratings above 10,000 AIC ® 3-pole devices are not dc
— AIC when internally mounted are not UL Listed. rated.
accessories are used.
‘ ‘ Molded Case Switches Short Circuit Withstand Rating
Underwriters Laboratories is now listing molded case switches Publication GIZ-2691-27 lists molded case switches and their
: with short circuit withstand ratings when protected by specified UL Listed short circuit withstand ratings which are marked on
' protective devices. Previously the maximum short circuil each switch. Protective devices for the switch must be on the
withstand rating for molded case switches was six times the line side of the switch.

continuous current rating of the switch.

..... “§ ™
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GE Panelboards
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Panelboard Application

Standards

All GF panelhoards meet the latest revision of the following
standurds.

« National Electrical Code-Ref. Article 384.

« ULB7 panelboards. UL50 cabinets and boxes. UL343 GFCI
UL489 molded case circuit breakers. UL98 fusibie swilches.

» CSA listing for Spectra Series™ Power Panelboards.

Note—only panelboards containing all UL Listed devices can
be UL labeied.

« NEMA P81.
« Federal Specifications
—Panelboards, W-P-115a.
Type 1 - Circuit breaker equipped
Class 1 - Panelboards
Class 2 - Load centers
-Molded case circuit breakers, WC-3758/GEN.
-Fusible switches, W-S-865¢. ’

Application

The following classifications and limitations of panelboards have
been established by the Underwriters Laboratories and the
National Electrical Code. Note—an overcurrent protective
device is a circuit breaker pole or single fuse.

Panelboards have no fire wali ratings.

Lighting Panelboards

o More than 10 percent of panelboard circuits are rated 30
amperes or iess, for which neutral connections are provided.

* Maximum 42 overcurrent protective devices per panel
(including subfeeds but not main overcurrent protective
devices). if more than 42 are required, two or more separale
panelpoards must be used. Example: A 2-pole device is
considered as two cvercurrent devices.

» When two cr more separate panelboards are usad, sub-feed
fugs or thru-feed lugs (of same capacity as incoming mains)
must be inciuded in all sections except cne. Cables or bus
bars for intercennaction are not included.

13-2

1993 Issue

Distribution Panelboards

Ihere is no mitation as lo the number and rating of branch
circuits, except as determined by available enciosures.

Service Entrance Equipment

e Must be located near the point of entrance of building supply
conductors.

« Lighting and appliance panels must have one but not more
than two main disconnects with a current rating equal to or
less than panelboard rating.

« Distribution panels may have up ¢ six operating handles to
entirely disconnect panelboard from the source.

« Must include connector for bonding and grounding neutral
conductor.

« A service entrance-type UL label must be factory installed
and wiil be provided on the equipment (when specified).

Interrupting Ratings—Circuit Breakers

Panelboards have integrated short circuit ratings. When fully
rated, the rating is that of the lowest rated device in the
panelboard. When series connecied rated, the rating is that of
the main and branch-tested/UL Listed combination. See table
on page 13-5.

Short-circuit Ratings—Fusible Switch Units
The interruping rating of the fuse must egual or exceed the
short-circuit rating of the switch. f it is lower, then the
interrupting rating of the switch is tne same as the fuse.
Switches have no short-circuit rating if renewabie fuses are
used.

Data subject to change without not
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GE ELECTRICAL DISTRIBUTION AND CONTROL DATE : 11/29/9¢ FAGE : 1
0. BOX $5054 TIME : 22:35:258 vé. 1
LTE 317 TELEPHONE = (18] $546-4126
<ALEIGH, NC 27&25 FAX: E*X597-4140
BILL OF MATERIAL: SOIL & GROUND WATER A.11 PRCP: &23~-313524
TO:

o rnd
by
o
2y
=
S
et

Valued customer, We are pleased to quote as follous,
Unleas specifically referred to, no addendums are included

—— — — T —— —— — e T W (s W WA Sl o A . . " 000 WA W L Y Y O S o St Fd Rt S s > S T Yhwy A P e S T S St S B et Bk, Ul Sl s S T S . Y e S g T W ot

ITEM GTY CAT #/NaME DESCRIPTION
1 v Emclsd NEMA Starter(10G1)

SIM TO CR308B4O4DTAA EX/W

1 CPFT 480-120
1 2 PRI & 1 SEC FUSEING
1 3-POS SEL. SW., SPRING RETURN
1 R CLIPS
3 HEATERS
e 2 3 Enclsd NEMA Starter(10G1)
: SIM TO CR308B404DTAA EX/W
1 CPT 480-120
1 2 PRI & 1 SEC FUSEING
1 3-P0S SEL. SW. $PRING RETURN
1 R CLIPS
3 HEATERS
3 % Enclzad NEMA Starter(1061)
SIM TO CR3D8C4LDLDTAA EX/W
5L CPT 480-120
1 2 PRI & 1 SEC FUSEING
1 3-FP0S SEL. SW. SFRING RETURN
1 R CLIPS
2 HEATERS
A 5 Enclsd NEMA Starter~{1061)
SIM TO CR3OSC4O4ETAA EX/W
1 CPT 430-1720
1 2 PRI & 1 SEC FUSEING
1 3-P0S SEL. SW. SPRING RETURN
1 R CLIPS
3 HEATERS



NOV 29 ’94 ©S:26PM GE ED&CS RALEIGH NC 919 S54 4149 P.3/6
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NAME : SOIL & GROUND WATER A.11 DATE 11/29/94
PROP & : 31352A V4.1l PAGE Z
e e e e Y Mmoo
{ M QTY CAT #/NAME DESCRIPTION
5 3 Enclsd NEMA Starter(1061)
SIM TO CR30D8D4D4LETAA EX/UW
1 CFT 480-120
1 2 PRI & 1 SEC FUSEING
1 3-POS SEL. SW. SPRING RETURN
1 R CLIPS
3 HEATERS
1) 6 Fnclsd NEMA Starter(i061)
SIM TO CR308D4D4LETAA EX/UW
1 CPT 480~120
1 2 PRT & 1 SEC FUSEING
1 3-P0OS SEL. SW. SPRING RETURN
L 1 R CLIFS
. 3 HEATERS
; 7 I Enclsd NEMa Starter(1061)
SIM TO CR308C404DTAA EX/W
1 CPT 480-120
1 2 PRI & 1 SEC FUSEING
: 1 3I-P0S SEL. SW. SPRING RETURN
; 1 R CLIPS
"~ > HEATERS
3 3 Gen Purpose Comtrnl (1CG)
SIM TO CRIN6JLO2TAA EX/W
1 PUSH BUTTON
2 HEATERS
|

A
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STARTERS

1

GE NEMA Rated Full Voltage Starters

Typical CR387 starter
with Mag-Break protector
with current limiter

Application

The CR387 non-reversing starters are designed for more

accurate fault protection for motor circuits by utilizing Type TEC
Mag-Break motor circuit protectors. The Mag-Break motor circuit
protector provides protection on low-level faults. the most
prevalent type of motor circuit fault.

When 100,000 Ampere interrupting capacity is required on sizes
0-4, a current limiter can be added. Refer to factory instailed

modifications.

The enciosure remains the same with or without the current

limiter.

Features

* Type TEC Mag-Break motor circuit protector —provides

protection against low-level faults. Has adjustable trip.

* Meets NEC standards —continuous current ratings and

adjustable instantaneous trip ranges meet NEC standards on
motor full-load and locked rotor currents.

* Can eliminate nuisance tripping and provide fault

protection — by setting the Mag-Break instantaneous trip point

just above transient motor inrush current.

* Less than one cycle clearing time—to open and clear a

fauit.

* Refer to page 1-4 for features of basic starter.

References: Factory Installed
Instructions Modifications
[ s e Field Installed
, Ak it Modification Kits
3.1 SEH-5:193 i
’ 2 atname Heater Selection
! 3 GEH-4806 Tables................
I 1 GEH-4807 !
( 5 GEH-4838 |
1-28

CR387 Non-Reversing Combination Mag-Break® Magnetic Starters

200 Horsepower Maximum
NEMA Sizes 0-3

600 Volts Maximum

50/60 Hertz

Ordering Directions

1.

Order by complete Catalog Number.

Example: A size 2 combination starter is required to control a
15-hp. 230-Voit, 60-Hertz non-reversing motor with FLA of
42.0. The starter wili include a Mag-Break motor circuit
protector, 230-240 Volt, 80-Herz coil. and a three-leg dlock
overload. Order 1 — CR387D103EAAA at $1122.00, GO-10GH,
and 3 — CR123C4608B heaters. List Price $9.00 each,
GO-10H. Packaged in quantities of three: must be ordered in
multiples of three. Select heaters from appropriate tables on
pages 1-69t0 1-73.

. Order special features or forms not listed by compiete

description using a listed Catalog Number as reference.
Example: Similar to CR387D103EAAA except with OFF-ON
selector switch in cover.

Total ListPrice......... ... .. ... . $1170.00, GO-10G1.

Reversing and Multi-Speed Forms

Refer to page 1-36 for listing of reversing forms ‘'n NEMA Sizes
0-5 with Mag-Break protecior. For mfoermation on mwe-sceed
controllers. contact nearest GE Electrical Tistribution & Centrol
sales office or local franchised cistributor.

1995 Issue

pages 1-52 to 1-58
pages 1-59 to 1-63

pages 1-69 to 1-73

Prices.and data subject to change without notice



GE NEMA Rated Full Voltage Starters

CR387 Non-Reversing Combination
Mag-Break® Magnetic Starters

900 Horsepower Maximum NEMA Sizes 0-5 600 Volts Maximum 3060 Hertz

GE Fastrac™ Program items are printed in red type.

CR387 Three-phase, Three-pole Forms, NEMA Types 1, 3R, 12, 4, and 4X

Three-leg Protection, 60 Hertzo

List price includes a holding interlock, pressure terminals for the
line and load connections, plus a 3-leg block type overload relay

(manual reset).

One NQ isolated contact on the overload relay is available as an
option at $24.00, GO-10G. To order, change letter “A” to “L" as
third from last letter of Catalog Number listed in the table for

pages 1-69 t0 1-73.

Types 1, 4 and 12 (no external reset) forms.

Example: CR387C223DAAA becomes CR387C223DLAA. If same
feature is required for other forms, order by description.

Three heaters should be ordered as separate items. List Price
$9.00 each, GO-10H. Packaged in quantities of three; must be
ordered in multiples of three. Select heaters by using tables on

W
Q
=
-d
[
s
~d
3
D
w
<
=
]
=

STARTERS

1

NEMA Type 4X
NEMA Type 4 W A
NEMA Type 12 Watertight, arermgn:
Maximum Horsepower NEMA Type 1 Dust-tignt
Rating@ General Purpose NEMA Type 3R Dr:édggl:(al %”s%“ nt ?Sht'gfr:)g;sl Corros%n
Enciosed Circuit Rainproof, Steen @ Resistant
NEMA Contin- inter- Sieet-resistant Sotymene
Sze uyous. rupter
Ampere Rating No External External
Rating {Amperes) Catalog Reset Reset Catalog Cataiog
(g(? rIl-iaegr\ez) P;grwsee; Numoer Cataiog Cataiog Cataiog Nurmnoer Nurmber
CR387 Number Number Number CRag7 CRas7
CR387 CR387 CR387
7 3 B123AAAA - B223AAAA B223AAUA B423AAAA B423ATAA
0 1-% 18 7 B123BAAA BE23BAAA B223BAAA B223BAUA B423BAAA B423BTAA
3 15 B123CAAA B623CAAA 8223CAAA B8223CAUA B423CAAA Ba23CTAA
1 200- 7% 27 30 C1230AAA CE23DAAA C223DAAA C2230AUA C423DAAA C42307AA
2 208 10 45 50 D123EAAA DB23EAAA D223EAAA D223EAUA D423EAAA DA23ETAA
3 25 20 100 E123FAAA £623FAAA E223FAAA E223FAUA E423FAAA E423FTAA
4 40 135 150 F123GAAA FH23GAAA F223GAAA F223GAUA F423GAAA F423GTALA
5 75 270 400 G123CAAA G623CAAA G223CAAA G223CAUA G423CAAA -
- % 3 - B203AAAA B203AAUA B403AAAA 3403ATAA
— 4] 1% 18 7 B8103BAAA B603BAAA B203BAAA B8203BAUA B403BAAA B4033TAA
£ 8 3 15 B103CAAA BEO3CAAA B203CAAA B203CAUA B403CAAA B403CTAA
4 22:1%- 7 27 30 C103DAAA CB03DAAA C2030AAA C203DAUA C4030AAA CAC30DTAA
2 15 45 50 D103EAAA DBO3EAAA D203EAAA D203EAUA D403EAAA D403ETAA
3 30 90 100 E103FAAA EBGO3FAAA E203FAAA E£203FAUA E403FAAA E403FTAA
4 50 135 150 F103GAAA FE0IGAAA F203GAAA F203GAUA F403GAAA Fa03GTAA
5 100 270 400 G103CAAA it G603CAAA G203CAAA G203CAUA Ga03CAAL -
1 3 B104AAAA 2 BE0JAAAA B204AAAA B2048AUA BA0SAAAA B404ATAS
0 3 18 7 B104BAAA BEO4BAAA B204BAAA B204BAUA B404BAAA B4048TAA
5 15 B8104CAAA BO04CAAA B204CAAA B204CAUA BADACAAA B404CTAA
1 460- 7% 27 15 C104CAAA CBOACAAA » C204CAUA K C4D4CAAA Ca04CTRA
480 10 30 C104DAAA CB04DAAA C204DAAA C204DAUA [ Ca04DAAA CA404DTAA
2 15 5 30 D104DAAA DEO4DAAA D204DAAA D204DAUA  EB DACADAAA D404DTAA
25 50 D104EASA D604 D204EAAA D204EAUA £ DAG4EAAA DA04ETAA
3 30 50 E104EAAA €604 E204EAAA E204EAUA E404EAAA E4Q4ETAA
50 100 E104FAAA EEG04FAAA E204FAAA E204FAUA E404FAAA E4D3FTAA
4 100 135 150 F104GAAA FE04GAAA F204GAAA F204GAUA FA04GASA " FADAGTAA
5 200 270 400 G104CAAA GE04CAAA G204CAAA G204CAUA G404CAAA -
1 3 B105AAAA BEOSAAAA B205SAAAA B20SAAUA
0 3 18 7 BI0SBAAA BEOSBAAA B205BAAA B2058AUA B405BAAA
S 15 B105CAAA BEISCAAA 8205CAAA B205CAUA B40SCAAA
1 7% 27 15 C105CAAA COOSCAAA C205CAAA C20SCAUA C405CAAA
575 10 30 C105DAAA Ce05DAAA C205DAAA C205DAUA C405DAAA
2 800 20 a5 30 D105DAAA DBEOSDAAA D205DAAA D20SDAUA D40SDAAA
25 50 D105EAAA DEOSEAAA D205EAAA D20SEAUA DAQSEARA
3 40 90 E105EAAA EE0SEAAA E205EAAA E205EAUA E405EAMA
50 100 E105FAAA EBOSFAAA E205FAAA E205FAUA R E4OSFAAA
4 60 135 100 F105FAAA FEOSFAAA F205FAAA F205FAUA FAQSFAAA
100 150 F105GAAA " FEOSGAAA F205GAAA F205GAUA % FA05GAAA B
5 125 27 400 G1058AAA G60SBAAA G20SBAAA G205BAUA GA0SBAAA
200 0 400 G105CAAA 07 GE05CAAA G205CAAA G205CAUA [ eaT: GA0SCAAA
115 or 120 Volts NEMA Size 0-5 starters with 115-120 Volt. 60 Hertz coil for separate control are avadabie at above histed prices
Separate Contrat To order, replace fifth and sixth numbers of listeg Catalog Number with 02
Exampie: CR3878123AAAA with 115-120 Voit. 60 Hertz coil for separate controf becomes CR3878102AAAA Catalog Number.

Note: See pages 1-30 to 1-32 for dimension data.

® Pricing for 50-Hertz forms (at standard voltages) is the

50 Hertz. See page 1-2 for 380-415 Voit horsepower ratings.
@ Motor full-load current should not exceed continuous Ampere rating of starter. )
@ NEMA Types 4 and 12 starters are UL listed to inciude Class 1l Groups F and G, Division 2 only, and Class 1l Hazardous Locations.

&

mjeferences: Instructions

Factory installed

Ceieaenae 1- -
NEMA Size Pubiication Number Fl:llg ?:::t::::: : s pages 1-5210 1-58
0‘21 8522}?2 Modifications .........pages 1-59 t0 1-63
3 gEH-480g Heater Selection
s SRt TableS....coeevrnnnn. pages 1-69 to 1-73
Prices and dats subject to change without notice 1995 Issue

same as shown in table for 60 Hertz. Listed prices for 460-480 Volt also apply to 380-415 Volt,
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GE Molded Case Circuit Breakers

High Interrupting Capacity
Unfused, three-pole

Type TEML, 3-150 Amperes
65 kA at 480 Volts ac

25 kA at 600 Volts ac

100 kA at 240 Volts ac

Mag-Break® Circuit Breakers

Motor Circuit Protectors

Adjustable Magnetic Trip, Non-interchangeable

3-1200 Amperes

" 480 or 600 Volts ac, 250 Volts dc

oM

Nt

“‘5

Adjustable Trip Range pl
Ampere (Amps) ncl and load lugs)
Rating W v
] (ﬁog Number
TEML36003
TEML36007
TEML36015
TEML36030
TEML36050
TEML36100
TEML38150
Types TEC, TECL
Adjustable Trip Range Complete Breaker (includes line and loac iugs) Aad-on Limiter Three-Pole
(Amps) Two-pole®, 480V ac Three-pole. 60OV ac 100.000 Amps AMS 1C
Ampere - -
Rating 3 o
Lo H Catalog Number 4 Cataiog Number | Catalog Number
{ oo
/ 2 8 38 TEC24003 TEC36003 TECL36003
18 90 TEC24007 TEC36007 TECL36007
42 198 TEC24015 TEC36015 TECL36015
90 390 TEC24030 TEC36030 TeCL3803C
o 180 660 TEC24050 TEC36050 TECL3605C
100 300 1300 TEC24100 TEC36100 TECL3B10C
150 600 2700 TEC24150 TEC36150 TECL36150®)
Types TFC, TJC, TKC
Adjustable Trip Range Complete Breaker (includes line and load lugs)
Ampere (Amps) Three-pole
Rating
Lo Hi Catalog Number
225 600 1400 TFC36225
1000 2250 TFC36225A
330 1100 TJC36400E
400 550 1670 TJC36400F
1000 3300 TJC36400G
1200 4000 TJC364008
600 1000 3300 TJC36600G
1800 6000 TJC36600H
800 000 6000 TKC36800L
5000 10000 TKC36800M
1200 3000 6000 TKC3681200L
1200 5000 10000 TKC361200M

Type TBC with Current Limiters

_ﬁciigu'g:?glz Complete Breaker (inctudes line and load lugs) Standard Replacement

Ampers {Amps) Three-pole Current Limiters

Rating

Lo Hi Catalog Number Catalog Number

225 550 1670 TBC43225F 14F

400 1000 | 3300 | TBCA3400F 14G TB10F14

600 3000 6000 T8CE3600414L T8108J14 5y

‘m 800 2400 6000 TBC83800K22® TB15K22 U AR
® TEC in combination with 150

-pole furnished in three-

2 case.
® walanced three-phase inrush

current will trip the circuit
breaker at lower than

indicated currents. For motors

over 350 hp, use Spectra

RMS™ SK frame or circuit
breakers with MicroVersa

Trip® Plus trip units.

Prices and data subject to change without notice

amp, TECL not UL
recognized.
Accessories: See pages 4-39 10
4-54.

1994 Issue

TEC and TECL
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GE Electrical Distribution & Control 5 5 - 17 9 6 7 7

CNT ON SHEET $~ NC.
e TITLE ¢

PN WIRING INSTRUCTIONS FOR:
: CR 306, 307, 308 & 387 FULL VOLTAGE, NON-REVERSING
MAGNETIC STARTERS WITH CONTROL TRANSFORMER

+ CONT ON SHEET SH NO. FIRST MADE FOR NEMASIZE 00,0 4!
TABLE A TABLE 8 U L2 L3 REVISIONS
STANDARD OIL-TIGHT L. 1 1 FRONT VIEW
PILOT DEVICES PILOT DEVICES 'é ____ é"
START-STOP START-STOP wIRe |
i b e DISCONNECT
; BLACK | \ A ! MEANS |
I WHITE ! : Q__9___ ?‘({ 5’?\
RED fm———— |
3 3 } FOR }.4_
CONNECTIONS
PUSHBUTTONS PUSHBUTTONS [“REFER 10 F34f— — — —
e
OFF ON OFF ON : TABLE “A }-Z-t 1
+ . lVMITE ' 3 o I TABLE “g* 14 --‘
) S |
l BLACK 4 l « |
|
{ OMIT WIRE " B") { OMIT WIRE »8") » l TRANSFORMER | |
2 POSITION 2 POSITION ' !
SELECTOR SWITCH SELECTOR SWITCH |
HAND o222 1 | nano OFF auTo Xl_;‘
e 1 2 3 o | :’ X2
L
AUTO o_w’._"ﬂ'g. 3 oN— 3 Jl- _t
BLACK ., . = onp
{ OMIT WIRE " 87| { OMIT WIRE "B") T T3
i REMOTE [ ~~=--7 |REMOTE I ~~>27
SN |oeviCcE i-'-o/TH-B DEVICE ?-'—0"’*5—‘-3 a.u ND| CR306 5 ﬁn :E é ﬂ"l
’ b btk 2 g@ac so7 4 K D zn L
3 POSITION 3 POSITION SR387 AG HARKED 20 Lg
) SELECTOR SWITCH SELECTOR SWITCH i START-STOP PUSHBUTTON ELEMENTARY | <
! usg 785%¢ SGREER CONDUCTORS ONLY. :
POR PIELD HIRINS. {__ - @ |
-NOMENCLATURE - Es»gr%'gs srop . AT s P ;
M-LINE CONTACTOR 1 - . { ;
OL~THERNAL OVERLOAD RELAY o4 M Nl g
1-INDICATING LIGHT M W
FU-FUSE J— Q,
X-INDICATES CONTACT CLOSED CONTROL == N
CIRCUIT FUSING REMOTE ~ ™
LIt . | START | a9
]
EXTRA r 1 -t | IN o w
SECONDARY FUSE { { R . oS
r==—=- I l St S
x2 +{] Fu Jp+9 3 POSITION SELECTOR SWITCH ELEMENTARY 4 y
LS X x2
s , {oh :
:,/z e comuzr S5~2134038003 HAND I < X
/4 IN. CONDUIT S5~£134038002 . L 1 oL h
NOTE: REFER TO THE NATIONAL ELECTRICAL COOE, oFF O— —X M 9 o gg
+ ADDITIONAL CONTROL CIRCUIT OVER- o ( <
CURRENT PROTECTION MAY BE REQUIRED. r%%e?gg; ATO_ ] © =
I bopw WIRE * B TO BE OMITTED —
FOR |-PHASE OPERATION -CHANGE CONNECTION o F/
OF WIRE "A”" FROM L2 TO L3. CONNECT - 3 2

LINE TO L1 AND L3 AND LOAD TO TI

AND T3. 5
« 2 POSITION SELECTOR SWITCH ELEMENTARY ST goo
FOR STARTER WITHOUT DISCONNECT MEANS-WIRE G
LINE DIRECT TO LI, L2 AND L3 ON STARTER. oFF ON {3 R LJP
; 4 8 J oL o
N 0 ) O— M a -| 813
FOR EXTRA AUXILARY CONTACTS- A MAXIMUM OF 4 o—{ " o
CONTACTS MAY BE ADDED AT POSITIONS }-o- ~Z <
—3 T.UNX,Y,& Z FOR SIZE O & § ONLY. WIRE "B~ TO BE OMITTED 3
w |PRINTS TO
ag WAGE §7_ Y FPROWALS GE = D & C DIV OR

"C Devisser 3-20-69 ' =2 _"mlBK-179677

. TSSULD 29 /973 - "{ BLOOMINGTON ILL. cinonl conron sweer SH NO.
1 S CODE IDENT NO,
rra02 wela2-78 * I




&

GE Elecvical Distribution & Contral j- 55-179655
/-.\’w TME } CONT ON SHEET FL SH NC. 1
o R I e NS E ULl VOLTAGE NON-REVERSING

MASNETIC STARTERS '
CONT ON SHEET SH NO. FIRST MADE FOR NEMA SIZE 2,3 & 4
TABLE A TABLE B8 L1 L2 L3 REVISIONS
ANDARD OIL~TIGHT FRONT VIEW
Pt BevIcES PILOT DEVICES
OFF . . ON-OFF r&— ¢ y ON
T START-STOP | @ Dlsc;i;;&:ﬂ o] S
enluny ke
o | [ e Oy
WHITE , 2 VIRE ‘&'~ | :
RED a 3 = 1 L2 3 i
= ] |
PUSHBUTTONS PUSHBUTTONS ;ggmus!—-« Hemorrme e g ——F—— i
— .| [coMECTIONS| 51| wIRe ‘9 53
oFF ON OFF ON | BRI o —— B
OR 29 3 =
WHITE | L 5 o Z !
oW 1 Ot 1 TABLE “8° 1._..]1 By - Iy
1
‘ BLACK [ . “ —_——— | ‘l L IR
¢ OMIT WIRE “B* ) ¢ OMIT WIRE ’B* 5 lmmsrom:g ;L--—-
’ H1 l oL
2P He -~ 9
s bR SYiTCH s e PR Satter —_— { i.i‘i
PR QFF _Lo———_—“- 1 r xz‘—'! L—J “
aoTo o YHITE o—— 3 || |
e i
BLACK R =
GND
¢ OMIT WIRE “B* O ¢ OMIT WIRE “B° O
. e —————y [ CONTROL
~ %"’?& ' _t__/,_j.g gg}gg 1%3 CIRCUIT FUSING
—— —_ L oL
———
P N 2 POSITION H -
se kS S ireH s b0k SwircH e i)
ATURE- {rul rul
M-LINE CONTACTOR | !
OL~THERMAL OVERLOAD RELAY A g
1-INDICATING LIGHT +
FU~FUSE Hl H2
X-INDICATES CONTACT CLOSED
SIZE 2 s1ze 3 SIZE 4 ~
USE 75°C COPPER LINE L0AD LINE L0AD INE Loap  SECONDARY FUSE |
S OURTGRSCONLY, FOR  CR306 SO LB-IN 50 LB~IN 150 LB-IN 150 LB~IN 200 LB-IN 200 LB~IN  p=———— <
FIELD WIRING,© TOROUE  CR3T A% MARKED 30 LBTIN “Sorbein 130 fiN Sys ChoiN 200 L o 1T 70 Tp+ 5 [
AS SHOWN AT RIGHT: SRI? AL VARKED SO LB-IN AS MARKED 150 LB-IN AS MARKED 200 LB-IN  ——r— ~&
Sy
« 3 POSITION SELECTOR SWITCH ELEMENTARY < wZ
oL
TE: REFER TO THE NATIONAL ELECTRICAL COOE. e Y
ADDITIONAL CONTROL CIRCUIT OVERCURRENT r@-,
PROTECTION MAY BE REQUIRED, _ t - | i 7o
FOR 1~PHASE OPERATION-CHANGE CONNECTION 4 L PR o
OF WIRE ‘A* FROM L2 TO L3, CONNECT oFF A
LINE TO L1 AND L3 AND LOAD TO T1 —— AUTO { —
X Ao 7. E’%}?g@l f""‘t‘—""—‘ -
FOR STARTER WITHOUT DISCONNECT MEANS - WIRE M ,qe
.3 LING DIRECT TO Li, L2 AND L3 ON STARTER. aly R T
~ ————
FOR EXTRA LARY CONTACTS - A MAXIMU)
S mm?g",i“ e aoes AT m??’;‘o:g" OF 5 - 2 POSITION SELECTOR SWITCH ELEMENTARY 2 6c2
2 TULXY & 2. 8353
<| FOR CSA-8ND KIT oN
1/2-1IN CONDULIT 55-2134036001 r11 r 813
{ o W 3/4-IN CONDUIT 55-2134036002 OFF ON i ! |
- 1-IN CONDUIT 55-2134036003 1 . U J oL g 623
— § 1/4-IN CONDUIT $5-2134036004 ' 4-: — " ‘
& 1 172-IN CONDUIT $5-2134036005 P =
—_— 2-1N CONDUIT 53-2134036006 M F/
5 2 1/2-1N CONDUIT £5-2134036007 g-n-gm—-—.t__.__l p L
= ¥IRE “B’ TO BE OMITTED PRINTS TC
MADE 8Y APPROVALS
a D.A. MILLER 7-5-88 GE ED & C v o R
5 ~ 6 b?'\ /g PEPT 5 5 1 7 9 6 5 5
<:ﬂ¢aum‘; 3;L?‘7.’J BLOOMINGTON, IL  ocxnon| comron st n SN 1
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i REVISIONS
O ILY0
- EERR /5.495 -
/ ‘ 788 392.¢ |
44,5 200.2 ‘ }
: —1——1-
Ny —f ﬁ E“ .
{ i u
/9,40 R
E ]
N 20.00
- 508.0
/?.‘3
492.2 E['-\ O i |
T l l = : b
8 70
/ c2lo .
Y POINT MOUNTING /0.20 |
FOR 3§ SCREWS = 25;, ~
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£l
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;’W \ REVISIONS]
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- 29/.2
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275 ] 20/.8 ’ | 41.78
|
—{S] ol | = T i
[ ; |
. 2725 —— -
27490 692.2 ’
{ o= &960
l
= N )
| |
|
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.
0 i ¥
T |
3 —Zl . et ¥
4 POINT MOUNTING 70 T6z2
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NEMA FULL VOLTAGE

STARTERS

1

GE NEMA Rated Full Voltage Starters

1600 Horsepower Maximum
NEMA Sizes 00-9

600 Volts Maximum

50/60 Hertz

Basic 300-Line Features

OVERLOAD RELAY
Manual Weld Check
=10% trip adjustment

Overioad relay heaters
{not shown)

Visual trip indicator
Manual reset arm

Captive saddle clamps

D CR306, CR386 Non-feversing Magnetic Motor Starters

CONTACTOR
Captive saddle clamps

Staggered terminals
{optional above size 1)

Encapsulated coil
Coil retainers
Armature retaining clip

Long-life armature

Typiecal Size 1 Motor Starter

GE's full voitage (600-Voit maximum) magnetic motor siarier nas
an encapsulatec coil and a 3-ieg overicad reiay to protect
against overloads in ail phases. It is on standard specifications
of major manufacturers. The line offers features and benefits
most asked for by users.

Forms available inciude reversing and non-reversing, two-speed,
and combination, sizes 00-9.

* Tool-less contactor disassembly (Sizes 00-4) —ailows
quick access for inspection and maintenance. Just release two
retainers and pull a clip to get at magnet. coil and contacts.

Saddle clamp terminals (Sizes 00-1) —accommodate ring,
spade and stripped wire leads and carry permanent stamped-
in identification. Staggered arrangement (standard in sizes
00-1. optional in sizes 2-4) makes wiring easier and heips
prevent shorting between phases.

Current-carrying components —contact tips are weid-
resistant, silver cadmium oxide (fine silver on sizes 00 ana 0
only). Cantacts are installed in a wedge configuration for
Qositive make with minimum gcunce.

Optional PF capacitor terminals — cermit easy connection of
power facior Correclion capaciicrs detwesen contactor and
overicad relay fcr energy conservation.

+ Class 20 overload protection.

.

.

.

.

1995 issue

Visual trip indicator with manual reset —:c avoic surcrise
restarts. Resat 0Ccurs on arm JLSifoKe 3¢ a trigcec condition
can't be overridden by holding the arm down.

Manual weid check—provides a convenient test against
welding of overload relay contacts. Just deoress the weld
check operator to trip the relay, run a simgle continuity test
across the relay contacts, then cepress the manuai reset o
rewrn the starter ic service.

Optional isolated NO contact on the overioad relay —
orovides means of direct interface with programmabie
controller or computer to monitor performancs anc ciagnose
faults.

Dual bimetals — anticipate overicads, responding © rsing
current and temperature with faster wripging on severe
overioads for better mortor protection. Trip coints are factory-
calibrated for accuracy.

=10% trip adjustment—Dby turning a dial in the overicad reiay
face allows "‘tuning’ the protection ¢ the motor ¢n the sootL.

Largest selection of modifications and accessory kits —
:nciudes auxiiiary contacts. Solis. fifth-coie accition. Jertical
and horzontal mechanical :Nerncexs. surge suooressors.
sentrol ircuit fusing, NEMA Type sncicsures, zusn cuttons,
setecior switcnes. ndicating lignts. control rransformers. soace
neaters ana mare.

Jata subgct so cnange without notce



GE NEMA Rated Full Voitage Starters

CR306, CR386 Non-Reversing Magnetic Motor Starters

1600 Horsepower Maximum
NEMA Sizes 00-9

5806 Volts Maximum

3060 Herwz

Schematic Diagram

w
=3
=
—~d
<
>
-
~ig
g
e
.
=
w
=4

Typical CR306 Size 4
magnetic motor starter

Application

GE’s magnetic motor starters listed here may be used for
starting full-voltage, non-reversing, single-speed ac motors up ip
" 1600 horsepower, 600 Voits maximum, providing protection 0
the motor against running or stalled overloads.

Their compact size and ease of wiring make them especially
suitable for motor controi centers, custom-type controt panels, Typical Schematic Diagram for CR306 Starter
and switchgear equipment. Refer to page 1-4 for features of (NEMA Sizes 00-6)

basic starter.
Ordering Directions

1. Specity starter by compiete Catalcg Number. 5. Orcer soecial medifications or ‘orms ~Ct \istec oy 2cmeiste
Exampie: CR06C103 is a Size 1 starter with 230-240-Volt. descroton using a listed Cataicg Numoer as reference.
80-Hertz coil and in Type 1 generai purpose enclosure @ Zxarmoie: Simiiar 1o SR30BC 104 sxcert with 480/12G-/Cit
$246.00, GO-10G. coruc ransiormer anc red (niCaung LGNt in Cover.

Tcoral List Price . o .. .$483.00, GO-10G.

2. Theiinal letter of the Catalog Numper denotes exira auxiliary

contacts {scmetimes referred 10 as auxiliary nteriocks). Crcer 5. Twe-cnase. ‘our-mre forms arg avatianie. Contact nearest 3t
the desired extra auxiliary contacts by reolacing the final letter Siecrrical Distncution & Conwc zaies cffice for oricing and
with one from first coiumn of auxifiary interlock table (see crcering informaticn. i
S ook R306C103AAR is Size 1 st th
Example: CR30 is Size 1 starter with one extra : :
normaily open, auxiliary contact @ $312.00, GO-10G. ;Standar@ COII_ Ratings

3. Starter forms are available with coils ¢f other ratings than Stancarc voitages (80 Hertz): oz

: 24, 113-120, 200-208. 230-240. 253-277. 460-480 anc 575-600

those shown on pages 1-6 to 1-7. Refer to coil suffix table, - o o
oage 1-3 for information. To order forms with other coil ratings.  Standarc voitages {30 Herz):

insert suffix from coil table in place of fifth and sixth numbers 110, 220. 380, 440 ana 530

of iisted starter Catalog Number shown on pages 1-6 t0 1-7. For price adders on special voitage and/or fraguency colls. refer
Example: A CR306C102 NEMA Size 1, three-poie starter in to page 1-54. | ’ ’

Tvpe 1 enclosure with 24-Voit. 60-Hertz coil becomes a '

CR306C124 Catalog Number. 50-Hertz Starters

4. For continuous rated motors with a service factor of 1.15t0 1.25
select the heater with maximum motor Amperes equal to or
immediately greater than the actual fuil-load current taken
directly from the namepiate of motor. Order heaters Dy compiete
Catalog Number from appropriate heater tables on pages 1-69
+0 1-73. List Price $9.00 each, GO-10H. Packaged in quantities
of three: must be orderad in multiples of three.

Sricing of starters for use on 50 Herz 3t siandard veitages is the
same as shown in :abie for 60 Herz. Refer 10 page -2 ‘or thres-
chase norsepower ratings at 380 ‘cits. 30 Herz.

References: Factory Installed
Instructions Moditications .......... page 1-52 to 1-58
- e = Fieid Instailed :
i MAA Size : g Numce: A E
; \f = .Z - e T Modification Kits ....... page 1-59 to 1-63
272 ; Heater Selection _
‘ 3 Tables................... page 1-69t0 73
i
L -3
Prices ana data subfect ‘o change without notice 1995 issue 1-5
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GE NEMA Rated Full Voltage Starters

i CR306 Non-feversing Magnetic Motor St
| on-neversing iviagnetic ivViotor Starters
25 Horsepower Maximum [
NEMA Sizes 00-3 =
600 Voles Maximum fas
30/60 Hertz BN
GE Fastrac™ Program items are printed in red type. Single-phase &
29
. <
CR306 Single-phase, Two-pole Forms, =3
NEMA Types Open, 1, 3R, 12, 4 and 4X, 60 Hertzo =
List price includes a holding interlock. One heater (per starter) for ~ Packaged in quantities of three; must be orciered in multiples of
sizes 00-2 and two heaters (per starter) for size 3 should be three. Select heaters by using tables on pages 1-69 to 1-73.
ordered as separate items. List Price $9.00 each, GO-10H.
12 GEVA T NEMA Type 4X
M NEMA Typa 1 NEMA Type 38 NEMAType 122 |~ NEMAType watenignt, Dust-tignt —I
Comrucus | Moo Open Type CanasiPlpose | glateeel | Ctigieion | vastgnouigt | Coso e
NSEMA Ampere ‘ ‘Polymeric) ®
% | Rating Catai Catal Catat Catalo Cataicg | Catai ;
Joisge | vee | £H20 Gaabg Gaas oy Coscs | e | Guaco
el CR306 CR306 CR306 CR306 CAR3CE GO-10G] CR308
00 9 pe ~ et Hoa Use NEMA Size 0 Use NEMA Sz 0 Use NEMA Size 0 Use NEMA Size 0
0 8 115120 i 4002 J102 502 1408 9202 > JA0zTAA A
230-240 2 5003 4103 J603 4203 JI03TAA
4 o 115-120 2 xoo2 K102 Kg02 K202 K202TAA
= 230-240 | 3 XC0o3 103 K863 <203 KJCITAA
P % 115-120 3 KO028MA K1028KA KG028KA £2028KA -
230-240 S KCO3BMA K1038KA £8A38KA K2033KA .
2 15 115-120 3 i0c2 L1902 L8602 1202 LA02TAA
230-240 74 003 2103 L6z 1203 L403TAA
115-120 k) A2 M102 AB2 M2 MAGZTAA
3 % 230-2:0 | 13 1003 M103 1603 14203 MAOITAA
160-480 | 2 1004 V104 604 204 7 o M40STAA
{ 575800 | 23 4005 1105 805 M205 AEHT IS ) MACSTAA
: @ Pricing for 50-Hertz forms {at standard voltages; is the same as D NEMATypes 4 and 12 starters are UL listed 10 include Class | Groups
shown in table for 80 Hertz. Listed prices for 460-480 Voit aiso apply F and G. Division 2 only. and Class il nazarcous iocarions.
to 380-315 Voit, 50 Heriz. See page 1-2 for 380-415 Voit horsepower D External resel not included on s@ncard forms,
ratings. ® Catalcg Numoers and 'ist prices ‘or NEMA Type X forms do not
®@ Motor full-load current should not exceed continuous Ampere rating include concuit hubs.
of starter.
; —
leferences: Factory Installed
. Instructions Modifications ......... pages 1-52 to 1-58
— — N Field installed
NEMA Sze uzicanon Numoer Moditication Kits ...... pages 1-59 to 1-63
] gersio0 Heater Selection
2z QEH-4774
3 3EH-4806 Tables................ pages 1-§9 to 1-73
Prices and data subject to change without notice 1995 Issue 1-7
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GE Electrical Distribution & Control

4

CONT ON SHEET

géRING INSTRUCT IONS F

55—179340

SH NO. 1

CONT ON SHEET FL

OR:
07, 308 & 387 FULL VOLTAGE NON-REVERSING

306 3
MABNETIC STARTERS.
FIRST MADE FOR NEMA SIZE 00 , 0 & 1

TABLE A TABLE B

QlL-

STANDARD TI6HT
PILOT DEVICES PILOT DEVICES

START-STOP

*
t :
2

z
A

— 3 3

PUSHBUTTONS

OFF ON
Nee—

4

+d
1@
A

F

4

¢ OMIT ¥IRE ‘8’ O ¢ OMIT WIRE *8° >

POSITION

?E POUSITION
CTOR SWITCH SEL

CTCR_SWITCH

I AUT
i
L BLACK 4

REMOTE
DEVICE

e e

HaND o—RER— 4
OFF
WHITE

e 3

nano EF auTo
O ]
O 3

¢ OMIT VWIRE ’B° O ¢ OMIT VIRE ‘B O

L5
b e e

C89/179340

CONTROL
CIRCULIT FUSING

FU-FUSE
X~INDICATES CONTACT CLOSED

USE 75°C, COPPER CONDUCTORS OMNLY,
FOR FIELD VIRING.

FOR CsAa - GND KIT
172 IN, CONDUIT 552134038001
374 IN. CONDUIT  $5-2134036002

NOTE: ADDITIONAL OVER—CURRENT PROTECTION
MAY BE REQUIRED. REFER TO THE
NATIONAL. ELECTRICAL CODE OR LOCAL
ELECTRICAL COOE AS

REQUIRED.

1~PHASE OPERATION-CHANGE CONNECTION
OF WIRE ‘A’ FROM L2 TO L3. CONNECT
%ETDLIANDLBANDLOADTDTl

.

FOR

STARTER YITHOUT DISTONNECT MEANS - WIRE
LINE DIRECT TO L1 L2 AND L3 ON STARTER.

EXTRA AUXILIARY CONTACTS~ A MAXIMUM OF 4
CONTACTS MAY BE ADDED AT POSITIONS
TLUY,XY & ZFOR SIZE 0 & 1 ONY.

SEPARATE CONTROL SOURCE — OMIT WIRE "A°
AND CONNECT SEPARATE ‘CONTROL SOURCE TO
9 ON OL AND TO 1 ON PILCT DEVICE. WIRE
*)" IS OMITTED AT FACTORY ON ALL STARTERS
WITH A COIL VOLTAGE OF 120V OR LESS.

LINE
20 LB~IN

AS MARKED
35 LB=-IN
AS MARKED

FOR

FOR

FOR

LOAD

20 LB~IN
20 LB-IN
20 LB~IN
20 LB-IN

TORQUE LINE AND
LOAD TERMINALS
AS SHOWN AT
RIBHT

g
o
Z
(7]

21,1973

()

8 {J. CREASEY AN 93-2433

L START-STOP PUSHBUTTON ELEMENTARY

B

i 1 REMOTE |
! STOP 1 sTOP 2

+

b

3 POSITION SELECTOR SWITCH ELEMENTARY
ko

{ {
s N Jo g
L]

AUTO i
-

L1

‘ 1

e e
NN WIRE ‘B¢ TO BE OMMITTED
z
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GE NEMA Rated Full Voltage Starters

o CR306 Non-Reversing Magnetic Motor S
200 Horsepower Maximum
NEMA Sizes 00-3
600 Volts Maximum
. : ~__Inches H : ;
Dual Dimensions — 2222 . and Weights (For Estimating Only) —CR306, NEMA Types 3R, 4 & 4X
Millimeters
Q3 fo— B e CONOUIT .
73 - r—«i HUB Type 3R, CR306 NEMA Sizes 00-2
-,‘::___-;&,—‘—'— o pro ‘
pproximate Cimensions
i ' ] ! ] NEMA A B C 5}
¢ ! Size
} | in. mm in mm In. mm in. mm
i | E j 9.1 1450 368.3 .38 162.1 175 1206 1500 3810
0 ! '’ b i
) b | B= 2 16.50 2191 775 1962 5.50 154 | 1700 aats
3 H t
! = IS Aporoximate
= : ‘ NSEi;AeA Stieoing
j o) . o n. mm in. mm Wt LD
‘ ) } ! ] 0.1 300 | 762 319 810 34 ;
e |
169 | 2 4.38 112 3.88 %6 | 18 !
£ 42.: i ¢~
3 MOUNTING HOLES
FOR 1/4" SCREWS  grge =DESET
{7
0.50 8 . 508 ‘ .
27 — — %o coNeurT Type 3R, CR306 NEMA Sizes 3-5
e g e B ] ‘ Aporowmars Simensions .
[ : ¥ ‘ ! I NEMA 7 7 - Z :
? € . ‘ ! Sizs i 2 i 5 : - z !
coE ! : i i ] A mm o, mmofin I omwm 4 on [ mm
! | ! i T T 7 i :
i % i ; 3 {358 ¢ i7c9 | 3386 L T23 1 omap 2330 | 3869
‘z ! . ‘ i : 7 T ,
0 A i : 280 . 9604 1719 | 1368 [ T35 ' 1832 2750 : 8985 °
| ! :
il i ! T ; ‘
| L ; 5 950 | 0663 | 2200 | 3%3 | 1025 | 2504 350 | 043 |
: : o i | i ‘ A I £ = Approximate
: ! q’ : ‘ VSEi;;H ; - T ] Snicoing
O | L i : ! o nm | mm ! WoLo
P L ; ! :
 —=c =F L ; 3 1120 | 2784 36 2179 43 i
w—— E ‘ i C — i
" 4 mounTiG HoLEs 088 peser . 1 11,30 279.4 38 2179 | 8
FOR 3/87SCREWS 28 ! 5 1600 | 4060 10 2794 | 157 i
Types 4 and 4X, CR306 NEMA Sizes 0-5
Aporexirmaie Dimensions i
N T T E ::A,'ircmma:e
NEMA Hign i Nige ‘ Deap J'Jf)otgg
Size Type & Type 4X : Type 4 ! Type 4X i Tvpe 4 Type 3X '
“in I om n I mm i form | in —1 | mm in. nm ! Type ¢ Type 4X
o1 1562 | 967 . 050 | sse7 | a3 | ve2d | 750 | veos | 175 | 1208 | 700 | 178 6 1
R . i |
> 752 | osa7s | caso | esz | -rs i ses | a0 | w02 550 165.1 7.00 1778 20 Coniact
o \ 3 2450 1 8223 | 938 | sc0s Dorgo | oaes ©ooiag D omses | 725 v o842 | aro | 213 4 s
: p— . ) : : ; i : ! i
f E 28.50 T23.3 338 ; 3348 . ‘TO0 . 2303 0 10 2894 . 725 1842 370 o e : i
! 5 3 11303 -l - ] 00 o o=ss 0 - - w25 | 604 oL 135 ;

g ‘ 100686 |lectia o, 1'9
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GE NEMA Rated Full Voftage Starters

CR123C. CR123F Motor Starter Heaters

Magnetic Starters — Full Volitage g
1
Heater Selection information How To Select Heaters 3
To prevent overloading the starter do not select heater(s) for a The table below should be used to determine which column of o
motor of larger rating than the maximum given on the namegiate motor full-load Amperes applies for heater selection. Select in 2
for the starter. orcer, the basic device — inciuding Catalog Number and S
description, the NEMA Type of enclosure, and the columntobe 5
For continuous rated motors, with a service factor of 1.15 to 1.25, used in the proper table by NEMA Size. ‘
select the heater with maximum motor Amperes equal to or
immediately greater than the motor full-load current (provides a If full-load Amperes of the motor falls between two ratings, sefect
maximum of 125 percent protection). For continuous rated heaters for the higher rating.

motors with no service factor, muitiply the full-load current of the Orderin g Information

motor by .90 and use this value to select the heater.
All CR123C and 123F heaters are packaged three o a carten.

To protect the heater and starter during a short circuit, provide ftems of these heaters being ordered for either customer's stock
motor-branch-circuit protection in accordance with Table 430- or any other purpose, are to be specified in muitiples of three
152 in Article 430 of the National Electrical Code. In no case {(such as 3.8, 9, 12, 15, etc.). Minimum order quantity is three.
shouid the fuse rating exceed 4 times the motor fuil-load current
for single-element fuses, or 2.25 times for dual-element fuses, or s e
the fuse size listed in heater table under Maximum Fuse Rating. cnfjsé m -
. , , CRT23F (Al
Caution: Overload relays, when furnished with automatic rese!,
should not be used with two-wire, maintained contact pilot
devices such as pressure, float and limit switches, as inadvertent
restarting of the motor can occur.
] i : —earar
Base ! NEMA T, ! Zuantitv 1 “sarer
Caraiog Number Descriotion ! s yee : —saters . 2o
Stanerioovgertoad Relay 1 | =nciosure i Jequired P;EQJTEO)
Singie pnase. 2 pole, Size00-2 ... ... o A Qoen ; B
CR306 Single chase, 2 f0le. S;ze 00-5 .................... . ’ 1 3R 42 : 3
3ingie cnase. 2pote. Size3. . .. ... ... R .. Zoen . z K
Singla onase, 200le. 3ize 3. ....... .. . . AR “2R.412 H z 3
3 phase. 3 oole, 3-ieg protector 4 !
CR308 ) 3tancard. size 00_59 9 . ve? 01 ......... e Opan H 3 b
ambpient compensated; 3ize 00.0. 1. 243 .. . ... ... Qoen ! 3 i )
| amolentcompensated. SIZe 3 ... ... i Coen ! 3 P
! AMDIENt COMDANSAIEA. 3128 4 ... ... ... . ... Opan : H H
- - ~ i3 onase, 3 oole, 3- t : .
CA306. CR307. CR308. CA3ET [s)rancarc' smee 00~esg Pr.o.?t.:{.lcé RO L 3R, 12 : 3 z !
| amoient sompensatea. 526 00.0.7. 285 T 3R 412 ! 3 : z :
amoient compensated. size 3 ... e t3R 4,12 ; 3 ; 2 :
ampiant compensates, sized ... ... L o 1,3R. 1412 ; 3 i z H
3 3 ohase. 3-3 pole, 3-leg protaction { ? i
CR309 standard. size 00‘589. pr . X ............. . T Open : ; z :
ambient comoensated, size00.0. 1,285 ........... o Coen ! 3-Reverser i 2 ;
ambient compensaied. size3 ........... ... .. e Qoen BTwo-50880 ! 2
ampient comoensated. sized ........... .. e Ooen ; z
3 phase. 3-3 oole. 3-| tection I
CA308. CR310. CR31. CRIN standarf:!. size Oo-se:dpro . 010 Sisgs 1. ’31; 4,12 i 2
amoient compensated, size 00.0.1.285 ...................... 1.3R.4,12 3 2
ampient compensated. size 3 ... ... L IR 1.3R.4, 12 } ;.?5;?;22;0 | 3
amoient compensated. sized ... ... ... o : +3R. 41 | z
CR324 DANBIMOUNET . . o oo oot See tavles. page -7 E
All NEMA Sizes 6-9 3 ohase. 3-ieg protecuon. standard ... ... e e i See tacles. page -7 '
CR124 i Singie eiement. panetmourted .. ... . ... . S Ses taoles. nage -T2 i
caioa Singie alement, ambient comoensated. ! !
standard and QUICKEND .. ... t See wables. page t-73 |
Prices and data subject to change without notice 1995 issue 1-69
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CR123C. CR123F Motor Starter Heaters ~

Magnetic Starters — Full Voitage

NEMA Sizes 00,0 and 1

Maximurn Motor Full-load Amperes o Hea,ff’ e atalog Nurrber

A 8 < ° i il CR123C (Al -
0 0. ) - 1
3'5557, g.g; g.g 93 82}338@?2 All CR123C and 123F heaters are packaged three to a carton.
06o| o0ea | 065 | 064 | CRI23CO78A ltems of these heaters. being ordered for either customer’s stock
osal oso| are | o7s | caizcosra or any other purpose, are to be specified in multiples of three
097! 091 | 084 | 084 | CRIZICOS7A chas 3, 8, 9, 12, 15. etc.). Minimum order quantity is three.

103 099 | 093 092 | CRI22CI08A (su 6.9 ) 9 ty &

132] 109 | 104 102 | CR123C118A
126) 127 115 110 | CR123C131A
140] 131 | 127 123 | CR123C148A .
ra| | 12 138 | CRiziaca NEMA Size 2 NEMA Size 4
1. 1 E . 1
179 174 ] 1.3 167 | CR123C186A : y
Het) 1a3 189 179 GR153C220A Maximurm Motor Full-ioaa Amoeres Heater Maximurm Motor Fuil-icad Amgeras Heater

A ) c D Catalog Number c 5 E Catatog Number
sl 2n) 3% | 19| BEER :

. - : - < 592 | 579 - - CR123C5924 322 29 320 CR123F3578
28| 2% | 247 24 ggxzagsom 823 | 8.2 385 | 572 { CR123C630A 343 342 342 CR123F3958
298| 287 | 2 2. :Rm 3264 5. 5.49 847 330 | CR123Cs954 363 %7 | 387 SR123F4308
357 339 3 3.25 CR123C356A 772 759 735 7.04 CFRH%SC??BA 125 39 | 139 CR123F4878

. 71 X 3 1 7A 4 B8 {R123F58
38| 35 | 270 | 3.3 | cRieacareA 3% 37Tl 2% B RSN ® 88 485 R123FS678
443|431} 408 | 403 | CRIZ3CHOA s | osns | oms CR123F5148
487|457 | 447 4 LI3 | TRI2ICIGEA 04 1 101 261 1 227 | CR123C1048 ! f355 1 338 CA123F6538
37| 31| 195 | 494 | CRIZCSI6A 17 | 12 | 103 398 | CR123C1138 i i 7 i BT 1 CmzFnie
g99( 3586 | 549 | 536 | COR123C592A 12.1 119 14 | 1.7, CA12ICI2SS ] ! 1 37 | CwgmFves
a i 13, 125 2. 2.0+ -CR123C137 LT b 703 e CR123F3
sl oo s | a7 | svmemas | | S| A 83 | GiEcia R R G

aar| 361 8.47 535 | GR123C895A : ca ! -ss | ~a3 | ~R123F3148
71| Tel {720 | g3 | CRIZ3CTTEA g3 | 77 | 7 | 'S5 | CRI23C1638 323 87 0 s@r | Z3uaFieaC
g§72| 846 | 322 | 799 1 SRIZICHETA 0% |93 | 73 0 83 | ZR123C1s0a 73 b Bms omy o ZanEeiag

350 935 | 872 | 347 | CRIZICHA 25 | a4 | o8T 0 cs0 | ZRIZ3C:ceR 08y ¢ 023 ¢ (0s0  SmzEFued

5 e 20.4 ‘97 CR123C21 *13.2 104 H SR123FIZEC
05 | w04 967 | 319 . ZRI2ICi048 CBe BT, R 8L REEE : o0 40 AraFiasc
1.7 11.3 | 104 100 | CR123C1138 ! { o = ! ] a0y | 24 230 ~R123F agC
22 1wy s SRlancioes 203 0 29 | wr | CRN23C2508 1383 313 313 ZR123F 810
157 | 145 | @82 | 129 | Cm2acise | BT ¥4 &3 SRcos B R 352 SRIZIFI7EC

i 3 2 A A
75| 174 | 184 | 151 | CRi23Cie3B PBe ) R %2 Cchascsens
8.9 18.8 17.1 6.3 CR123C1808 | ' NEMA Si 5
08 | 205 | 381 178 1 ZRi23Cieee 50 | w3 | 119 CR123C4008 1ze
22f 222 201_) 19.7 ] ':FHZSCZMB _ - 132 CR123C4408 ¢
253 247 21.3 212 | CRizzCzesg Lo - 150 Za123ce08 | _Maxmum Merer : )
- d =.it-0ac Amperes —eater

262 257 225 22.3 CR123C2508 T Cataieg Numeer
270 | 270 gg.g 233 cggggggg c ! o

- - } 253 CR123C3 : y

z - 270 | 270 | ZRi23caaos NEMA Size 3 18 1 s CA123C3924
28 125 CR123C330A
E\Auaxlmgmotor 738 i 135 i gg 123%695:\
. Fuh-i0a¢ peres Heater *E83 ; 151 CR123CTT8A
NEMA Size 1P A ; 7| Carmog Numoer w8 | e 37123C267A
. — 184 179 CR123C955A

Maximum Motor s ] . . X b

- : 19.4 - - LR o 200 ‘95 CR123C1048

Fulrioad Proers Satalog Nemoer LRI T GREE 21 ‘ 215 Saziciie

A ) - 218 214 193 | 184 CR123F2338 237 3y GR123C1258

245 248 E- Rt CR123F2438 g2 { B/ SR123CI378

142 142 CR123C1518 i 270 ! 271 H £a123C1518
173 173 ZR133G 1838 7 | o252 | 23s o2+ | crRi2ar2rem
187 187 ZR123C1808 292 292 270 i a1 CR123F3008
206 206 2R123C1988 335 328 201 . 280 CR123F3278
255 25 12302148 37.0 35.1 318 1 33 CR123F3578

e 392 | |4 | W9 | 333 CR123F3958

%I o GR1aacen w7 | 24 | 376 | 343 | ¢rizzFazos
2.7 2.7 CR123C2738 487 5.7 419 ¢+ 09 CR123F4978
279 279 CR12363038 18.4 18.9 477 | 47 CR123F5678
321 221 2R123C3308 549 34.7 521 1 519 CR123F6148
36.0 36.0 GR123C2668 62.7 38.6 38 ¢ 320 CR123F8588

67.5 63.4 597 | 554 CR123F7198
77 723 381 : 333 CRI23FTT28 |
3135 766 REIREE S CR123FR48B |
363 333 82 - ZR123F0128
20.0 200 1 375 2 1 ZR122F04C
- ~ 209 00 ! CRrzEFtac
1-70 1985 issue 2rices ang dara subject to change without 100ice
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7~ Single, Double, Triple and Multi-Pole

Gould Shawmut

Fuse Blocks

250 and 600 Volts
30 to 600 Amperes

Optional Adder for Multi-Pole Blocks

For Class H, J, K, R, CC and Midget Fuses
UL Listed or Recognized A

CSA Certified

Wire Connectors

Three types of wire connectors are used. Screw type
is for copper wire with terminals. Pressure plate type
is for copper wire and eliminates need for wire
terminal because wire is held captive under a steel
pressure plate. Recommended where vibration is a
factor. Box type connectors are the most durable
and versatile connectors for stranded or solid wire.
Aluminum box connectors will accept both aluminum
and copper wire. Copper box connectors are for
copper wire only. Lug and stud connectors are
available for 60-400A fuse blocks. Consult factory for
availability.

Insulators

Fuse block insulators are either phenolic or molded
polycarbonate. All blocks exceed the rated voltage
clearance and creepage requirements of UL and
CSA for general industrial control equipment. All

(7™ “locks have successfully passed high current

~ithstand short circuit tests and are suitable for
application up to the interrupting rating of the fuse
class used. Insulator dielectric strength has been

176

tested and verified to be in excess of 2500 voits,
hence fuse biocks can be used in circuits higher
than their marked “rated” voltage (AC or DC).

Versatile Segmented Fuse Blocks

Gould Shawmut Fuse Blocks feature a unique adder
block which can be snapped on to form muiti-pole
segmented blocks of as many poles as desired.
Adder blocks are available for 30, 60 and 100
ampere ratings. Muitiple pole biocks thus formed
save valuable space, are permanent and can be
added to in the future.

Choice of Fuse Clips

All clips are one piece made of high conductivity tin-
plated copper for iow resistance connections and
cool operation. Spring reinforced clips are available
in 30, 60, 100, 200, 400 and 600A ratings for all
classes and non-spring reinforced clips are available
in 30 and 60A sizes oniy for H, K and J classes.
Spring reinforced clips are recommended if frequent
fuse replacement is expected.

/7




Gould Shawmut

Fuse Blocks

=7~ 126 -~ 203 - Ul ’ [
) "‘25 k ! TYP 4 {
T )
alind rzj - ﬂg' ] ] 5 10 ; '
™ P
St ! ‘75 i i ﬂ I
. . N 24 == - 331 =
Fig. 1 Fig.2 Fig. 3 Fig. 4 19 == - 408 <
50 ~ -
Fuse Clips @ ‘> 13- -
. @ e | L LU LA
= e () : -
Screw Type 30A Type 30A Box Type
30 . .
Connectors & 60A Fig. 5 Fig. 6 Fig. 7 Fig. 8
y
Non-Spring
! 7 Reintorced Spring Reinforcad Class R 30 & 60A ‘
] Fuse Block Dimensions—250 Volt Class H, K and R—30 and 60 Ampere
CATALOG NUMBER
CONNECTOR - TYPE OF CLIP
CLASS H&K | CLASSH&K | CLASSR
AMPERE WIRE NON-SPRING | SPRING SPRING
RATING POLES TYPE RANGE | REINFORCED |REINFORCED | REINFORCED | FIG
Adder 20300 20305 20305R 1
] Box AlCu 20301° 20306° 20306R" 2
2 #14-#2 20302 20307 20307R 3
3 20303 20308 20308R 4
Adder 20310 20315 20315R 1
1 s Cu 20311° 20316° 20316R" 2
30 2 #14-#10 20312 20317 20317R 3
Potycarbonate 3 20313 20318 20318R 4
Adder 20320 20325 20325R 1
1 Pressure Cu 20321° 20326" 20326R" 2
2 Plate #14-#10 20322 20327 20327R 3
3 20323 20328 20328R 4
Adder cu* — 20355 20355R 1
1 - 20356" 20356R" 2
2 Box #14-#4 - 20357 20357R 3
3 - 20358 20358R 4
Adder 20600 20605 20605R 5
1 Box AUCu 20601 © 20606 20606R 6
2 #14-#2 20602 20607 20607R 7
80 3 20603 20608 60608R 8
Polycarbonate [ aqder cur - 20655 20655R 5
1 - 20656 20656R 8
Taln 2 Box #l4-44 - 20657 20657R 7
’ 3 — 20658 20658R 8
Note: To convert 30A adder pole to single pole, use end barrier #U09322.

*1-pole, 30A biock does not accept adder pole.

Fuse blocks have copper box connectors and clips and are for copper wires only. These are specifically designed with the
same coefficient of expansion as copper wire for improved heat cycling and meet or exceed OEM "no aluminum® specifications.

177
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GOULD SHAWMUT

Fuse Blocks

v : f i

i } .ZTTYP b .

700 L4 4 ‘ e

313] 7 = s AR RE
U] a2 | ‘ i ;

{ t op ‘ H 4 | 4
4+ e 2 Sw = a ==
1941 | o | l b

g i L . ‘ { b
16 it 32~ .94 =240 —3.87—=
50— =— 1.63—=— -~3.09— ———4 55—

T | | Eop Poir
200 3| - S N
L + | ' 4 ;
Fig. 1 Fig. 2 Fig. 3 Fig. 4
Recommended mounting screws for all 30A and 80A fuse biocks - 1/4" (.25C" dia.)
SUT ok, Z0 2n2 37 Lmpsrz Tlzss =, ¥ 2nd = Fuss Slocks
i CATALOG NUMBER
, | CONNECTOR i TYPE OF CLIP .
CLASSH&K | CLASSH&K | CLASSR | :
AMPERE | WIRE NON-SPRING SPRING . | SPRING :
RATING POLES |  TYPE RANGE | REINFORCED | REINFORCED | REINFORCED | FIG
Adder ' 50300 60305 |  5030SR T
1 Box AlCu 60301 60306 |  G0306R 2
2 #1442 60302 60307 |  60307R 3 |
3 50303 50308 |  60308R 4
Adder 50310 | 80315 §0315R 1
1 Screw Cu 60311 80316 50316R 2
2 #14-#10 80312 0317 50317R 3
o 30 3 60313 60318 50318R 4
olycarbonate ™ yqer 60320 60325 60325R )
1 Pressure Cu 60321 50326 60326A 2
2 Piate #14-#10 50322 60327 50327R 3
3 60323 60328 50328R 4
Adder | - 60355 50355R 1
1 Box cu’ - 80356 50356R 2
2 #1444 - 60357 80357R 3
3 - 60358 60358R 4
Adder 60600 50605 80605R 1
1 Box Al/Cu 60601 80606 B0B06R 2
2 #14-%#2 60602 60607 60607R 3
o 60 3 60603 60608 60608R 4
olycarbonate ™ dder - 60655 60655 :
1 Box cu* - 50656 806568 2
2 #1444 - 60657 60657R 3
3 i - 60658 60658R | 4 |

Note: To convert 30A or 60A adder pole to singie poie, use end bamer #U09361,
* Fuse biocks have copper box connectors and ciips and are for copper wires only. These are specifically designed with the same
coefficient of expansion as copper wire for improved heat cycling and mest or exceed OEM “no ajuminum” specifications.
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GE Specialty Transformers ACES | - Co

__W_M{mr TR T

D/y Type Gengral -Purpose-Transformers

Tvpes QB, QMS. ML. and QL
600 Volts and Below

S

=
\

&

</

{’ Type QL,
[ 25 KVA-167 kVA,

=X
~— -

[

Type QB, Type ML, Type GMS, | L ain
.050 kVA-3 kVA, 3kVA-15 kVA 5 kVA-25 kVA, | “'-\ 15 kVA-1500 kVA,
singie-phase three-phase single-phase ./ ’ \ three-phase
4 N
General Information wp Arrangement - ———
The complete family of transformers from GE provide quiet, Transformer taps compensate for hign or low line voitages.
retiable transformer operation Standard NEMA, ANSI three-phase taps are two 5 percent 12ps

beiow normai on transformers smaller than 30 kVA. This
arrangement provides a 10 percent range of iap veoltage
adjusiment.

Most standard QL units rated 15 througn 50C kVA have
avaiiable six universal voltage taps—four 2% percent below
General purpose transformers are rated 600 volts and below for normai, and two 2%z percent apove normal. This arrangement
supglymg appliance, lighting and power loads from electrical provides a 15 percent range of tap voltage adjustment.
distribution systems. Standard distribution voitages are 800,

480, and 240 voits; standard load voitages are 480, 240, 208, Temperature Class

and 120 volts. The transformer is used to obtain the Joad industry standards classify insufation systems in accordance
voltage from the distribution voltage. Since no vauits are with the rating system shown below

required for installation, these transformers can be located right Y ‘
at the load to provide the correct voitage for the application.

This eliminates the need for iong, costly, low-voltage feeders. insuiation System Classificaton

Cons tl’uction Amorent |+ Winging Rise <+ Mot Spot = Temp. Class
Types QB, ML and QMS
Core and coils are contained within a NEMA 3R nonventiiated

weatherproof enclosure. Type QB and QMS units feature
encapsulated core and coils.

Type QL

Units are enciosed in a NEMA 2 drip-proof metal enclosure with
natural-draft ventilation. Core-and-coil assembly is mounted on
rubber isofation pads to reduce noise. Weathershield kits are
available for conversion to a NEMA 3R enclosure suitable for
outdoor service.

The design life of transformers having different insulation
systems is the same, since the allowable temperature rise of an
insulation material system is predicated on a soecified life for all
insuiation.. The lower temperature systems are designed for the

How to Select same life as higher temperature systems.

» Establish phase and frequency. . .

» Determine the primary voitage—the volitage presently Termination
o available. improved termination spacing and wiring companiment room
L«' » Determine the secondary voltage—-the voltage needed at the gives greater flexibility in selecting various UL Listed connectors
*a load. for esther copper or aluminum cabie. A listing of suitabie

+ Determine the kVA load, aliowing room for expansion. connecters is packaged with each GE transformer.

« Using the facts determined in the three steps,Alocate the
transtormer model in the listings on the following pages.

Drawings and data subject to change without natice /
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GE Specialty Transformers

DEM - 1002

Oy Type General Purpose Transformers

Tvpes QB. QMS. ML. and QL
600 Volts and Below

Sound Levels ,

All general purpose transformers are as quiet, or quieter than
the 1986 ANSI and NEMA Standards for sound levels. Average
sound levels are warranted not to exceed the values listed for
each load rating shown in the adjacent table. Sound
characteristics vary between transformers of identical voltage
and kVA rating. The range of variation may be 4 to 8 decibels.

These values apply only to specified test conditions because
the characteristic of the installation can cause them to be higher
under operating conditions. Where acoustical noise is deemed
o be of unusual concern, proper steps should be taken during
installation to minimize audible noise transmission.

Wall Mounting Brackets
(For 150°C Rise Models)

Separate, optional wall-mounting brackets are available as
accessories on transformers through 75 kVA. Each kit consists

Sound Levels in Decibels®
(For 150°C Rise Models)

Sound levels n decibeis(D
kVA ANSICa3
Average

0.9 409

10-50 2’&%&—
51.150 1
151-300 85
301-500 0]

@ Measured per ANSI C389.2-1986.

Weathershield Kits (For 150°C Rise Models)
UL Approved for Customer Installation
Kits supplied with tamper resistant hardware

of two brackets. Note: Not availabie for outdoor weather L8 | jembe | Sv | XU Sataog Numoe:
protected (G82) units. Single-phase
5 j j 9ITI8YAIIG12
5 37.8.30 ] 37T18Y4317
item racket Cataiog Number 3 i TeaYAZTS
KVA o ] 7 9T18v4317G02
{0 i Na. J ‘ (Inciuges 2 Per Setj 100 [ 9T 18v4317G03
Single-phase 167 ! 9T18Y4317G0O4
dade=.
06025 Stanaard on ail QB and QMS unis Three-Phase
25 9;:8"5"‘2 15 9T 18Y4317G 11
37.5:50 8718Y5043 30. 45. 50 9T18Y4317G05
Three.phase 75. 1125 9T18Y4317G06
150 9T18Y4317G0O7
3-15 Standard on all ML uniis 228 9T 18Y4317G08
15-50 9718Y5042 300 | 9T19v4317G082
75 9718Y5043 400. 500 | 9T18Y4317G10
NOTES:

Drawings and data subject to change without notice
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DEM - 1006

GE Specialty Transformers

~ry Type General Purpose Transformers

y
\
Max. Max. Max. ADDrOX. ( Appraximate
KVA Heght Width Deoth Net Wi Max. Max. Max. Net WL (LDS
{in) in.) ) {Lbs.} A widn Deotn —
Type QB-Singie-phase, 60, 50/60 Hertz ‘ - = - CH.
" g P A yo” ~ - Type QL-Single-phase, 25-167 kVA, 60 Hertz
K <l ) ’
075 &% 5% 3% L 28 25 16% 15%; 1188 -
A B 6% 5% 3% & e | 34k 20 22% 288 -
/ 150 T &' v 10 50 3Tk 20% 22 | 383 -
250 7% 6% &% 10 75 8% 22'% 27% - -
- .500 8% 6% 4% 16 100 a4k 26% 28Y% | 585 -
750 9% 7%k 5% 2t 167 | 51% 20 33% I 1130 -
1.00 9% 7% 5% 25 _
1% i o %, @ Type QL-Three-phase, 15-1000 kVA, 60 Hertz
- 1 6% 15 27 19 16%6 188 200
3.00 3% P4 o) 80 3 32% 28 13:/:. 5;2 gg
4 32V 24 . ) 18Y S .
Type QMS-Single-phase, 60 Hertz 56 35 24 1848 s 2
: 75 35% 32 23V 463 515
5 4% 0% 119 102 1125 | 40 32 23"s 505 675
75 15 1110 12V 140 150 46 35 23 790 880
10 17%h 12% 125 172 225 48 8% 281 1030 1180
15 187 149 14V 288 300 51% 2% 30% 1370 1535
25 1997% 16% 15 370 200 38% 47 3%, 1900 i
500 58% 47'h 34¥, 2100 -
Type QMS-Single-phase, 50/60 Hertz 750 | 76 & 0 3450 -
5 4% 10% 1% 109 1000 ® 50 50 4300 -
7.5 15%h 1'% 12V 150
10 17% 12% 128 187
15 1813 14% 14V 272
25 19372 16Yn 15'Y. 400
Type ML-Three-phase, 60 Hertz
3 22%e T 6% &
6 25% 9% 7 106
28" 9% Th 153
15 3% 1% 10%s 268
NOTES:

Drawings sod data subjact 1o changs withowt potice . ' 5
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GE Specialty Transformers

DEM -

1007

"y Wy M "y
L X; X3 Xy
Oiagram 1
il ‘r Ny Mg
Xe Xy Xy Xy
Diagram 2

My Hy KRy Hg g

x
-
%,.——-——
»

Ciagram 3

L] Xy  Xp X,
Diagram ¢

n, “’Xu’ n‘
X2 %y
Diagram 5

Hy “2

Xe X3 Xy Xy
Oiagram 6

Oiagram 7

%1 X3 %z X4
Diagram 8
n2 "y
3642 T 38?7

X1 Xy X X4

J

Moy Wy g Xy Xy
Disgram 12
:} X
=]
s ez N
2 "
Llleessd-] Megnghy
Diagram 13
b ] Xy
: - 4
51
" - .
1234967
Diagram 14

Drawings and dsts subject to change without notice

=y 1y joe | General Purpose Transformers
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Oaagram 15
X2
X3
MoKy HygHgHs
{xagram 16
h: ‘2

L2 \
Jesen Xq
{ Oagam1s
| /\
é’J
e MM = & )
Te%43
ml’
o 4 2.

a3 l‘

Diagram 20
N! ‘,
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. 3
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i . f 2 ; H ~ iy

Daagram 21
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S
1 .
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“2% f;l
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Diagram 22
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§
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Dagram 23
"2
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Diagram 24



GE Specialty Transformers

DEM - 1018

~~ry Type General Purpose Transformers

Low Temperature Rise

Description .
These low temperature rise
transformers utilize a UL
recognized 220°C insulation
system featuring either 80°C
or 115°C temperature rise.
They provide inherent
overioad capability and
longer life than standard
Type QL designs.

Available in both single- and
three-phase ratings, GE Type
QL low temperature rise
transformers are UL Listed,

Application

Type QL low temperature rise
transformers can heip cut
operating expenses for
systems requiring unit loading
at 80 to 100 percent of
nameplate rating, 24 hours a
day, or where ioad growth is
expected. Units with 115°C
termnperature rise can be
operated continuously at 15
percent above nameplate
rating without loss of
transformer life. Units with
80°C temperature rise offer

i
i

( _Type OL low temperature rise transtormer '

.. (closed view)

Fiie E79145. joading capability at 30
percent above nameplate
rating.

Single-phase

indoor®, Type QL, 60 Hertz

UL Listed

480 Volts Deita Primary Wi
) ttemn Caalog Seconagary 208Y/120 Voits o) o.a'g;%-‘ ADDOX.
o, | RVA | e QY. Number Owmensions (inches! | Taps | . No. _f NetwL
N DEM-1007] (Lbs.)
d ! Hegnt | Wiatn | Depmn
!
115°C Rise

1 972312670 28 16" 15 [ 9 188

25 972312671 3474 20% 2'h [ 9 288

375 972312672 3ITh 20% 22 ] 4 388

$0 972312673 38'% 22'% 272 ] 4 550

78 972312674 44'5 26'2 28Y 6 4 688

100 9T23L267S 1% 29 33% [ 4 1130

80°C Rise

15 9T23L3670 34'n 20 22'h -] ] 285

25 9T23L3670G81) 37% 20Ys | 22'% [ 4 285

375 972313672 38'% 2% 27k [ 4 550

50 9T23L3673 44'k 26% 28'% ] 4 685

75 972313674 51% 29 3% ] 4 1130

100 ST23L3675 sty | 2 % | 6 4 1130

Three-phase

Indoor®, Type QL, 60 Hertz

UL Listed, CSA Certified

480 Voits Deita Primary
Secondary 208Y/120 Voits

115°C Rise
15 972303571 2™ 19 16%s 6 18 185
30 9T23Q3572 R 24 18'1s [} 18 325
45 : 972303573 | 35% | 32 23| € 18 | 465
‘50 - fm 9729035647 | "35%: 1723 6 18 - 468 -
75 9723Q3574 40 32 23 6 18 605
112.5 9723Q3575 46 35 23'%s [} 18 775
10 9T23Q3578 48 38% 28%%1e ] 18 1030
2258 9T23Q3577 51% 42 30 3 18 1370
300 972311578 58% 4a7'% 34% -] 18 1900
400 9T23L1566 58% 47'% 34, 8 18 2100
3 9T23L1579 76 50 4 21 3450

80°C Rise

15 9T23Q3071 32" 24 18'%e 6 18 2T

A 30 9123Q3072 32'h 24 181 8 18 328
' 45 912303073 35% 32 23'"s ] 8 465
3 i 972303064 35% 32 23" 6 18 465
75 . 972303074 40 k¥4 23 6 18 605
112.8 aT23Q3075 48 38% 28'%he 8 g 1030
150 972303076 48 38 28'%18 8 18 1030
225 972318077 S8% 47 34% & 18 1900
300 9T23L8078 58% 47h 34% 6 18 2100
200 97238079 76 50 4 21 3450

Drawings and data subject to change withaut notice

® Tap Arrangement:
6-(6) 22% taps: 2 above and 4 below rated pnmary voltage.
4500 kVA has (2) 3.1% primary taps above and delow rated
voitage.

@ Consult Factory for outdoor NEMA 3R enclosure.
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GE Specialty Transformers

DEM - 1040

Integral Transformer and Distribution Center

Servicenter™ Mini-Unit Substations

Description

The Servicenter mini-unit
substation from GE brings
proven rugged, encapsulated
transformer benefits together
with GE advanced breaker
techniques to provide one,
highly reliable power supply
package. This easily installed
and serviceable unit
incorporates a Type QMS
transformer, a primary main
circuit breaker, a secondary
main circuit breaker, and a
load-center-design breaker
panel. Since these
components don't have to be
installed and interconnected
separately, the contractor or
user can reduce instailation
time and costs. Because of
the single-unit concept, only
cne, handy Servicenter need
be mounted.

Availabie in single-phase, 5

light industrial and temporary
power requirements.

The transformer—The
Servicenter utilizes GE
transformer design which has
twenty years of field proven
experience behind it and a
long track record for assuring
consistent, reliabl
performance( Type QMS )
transformers ei*oy—a 180°C
UL recognized insulation
system with a 115°C rise.

The panel—The panel
assembly includes the rugged
GE Power Mark Plus™ circuit
breaker load center interior, a
Type TED primary main circuit
breaker, and a Type THQL
secondary main circuit
breaker on units 5 through 15
kVA. Type TQD secondary
main circuit breakers are
used on the 25 kVA mcdel.

Servicenters come equipped
with the properly sized
primary main and secondary
main circuit breakers installed
and prewired. Branch
breakers are not included.

Application

The Servicenter can be used
wherever 480-volt power is
avaiiable and 120- or 240-voit
branch circuits are required.
The unit can be used in such
applications as vending
machine areas, and
construction laboratory test
areas, where temporary
power is required, or where
future expansion of branch
circuits is planned.

UL Listed

The Servicenter carries a UL
Label for unit substations, and
is suitable for both indoor and
cutdoor instailation.

Drawings and data subject to change without notice

A through 25 kVA, 600-volt The load center will accept .
‘ class ratings, the GE one- or two-pole common trip NEC Requirements
Servicenter is a convenient, circuit breakers and ground The Servicenter conforms
gconomical way to meet your fault dreakers. All with Article 450-3 of the 1987
National Electric Code.
Single-phase
480 Voits Primary,
Secondary 120/240 Volts, 60 Hz®D
e ¢ et VAP ——
Maximum Branch Spaces Breaker Raungs
kVA em | o Catalog 1° THQL "%* THCP Tota
No. - Number 1.p0le Primary Secongary [t n e
1-pote 2-pole 1-pale 2-pole | Spaces Main Main + T—%- ,Q 4
hd
5 872151050 6 3 12 4 12 25A 304 4
75 aT2181070 6 3 12 rl 12 354 40A 1 _L
10 972151100, 8 4 16 6 16 50A 50A Tl m
i gT2151150 | 12 6 4 10 2 604 704 T ;
25 972151250 20 10 8 2 24 100A 150A H E '
[}
600 Volts Primary, | i
Secondary 120/240 Volts, 60 Hz® ! i
1 t
5 972151052 8 3 12 4 12 20A 204 i e
75 972181072 6 3 12 4 12 304 408 BTN D, i !
10 9T2151102 8 4 16 5 16 404 504 a0 O 4
15 9T2151152 12 6 24 10 24 50A 70A Fle = Lo
®1(2) 5% below normal taps. ot et v
PROVISIONAL,
R . %mm
Dimensions
Approximate Dimensions (Inches) Agprox., Wt. l
kVA Cataiog Number M, 3 Vax. T Max. (L.bs.) i
Hegnt width Deptn 0 € £ G H Net Shio
5 972151050, 1052 32% 0% 11 37 8: 5 8% 21 123 133
75 372181070, 1072 33% 12 124 11 9% ¥ 3ir, Z¥he 181 171
10 aT3131100.1102 3k 2 2 iy 0 e 3ns 2% 198 208
oS ™. 15 372181150.11 4 G 13% ! hR 129, ey’ 280 290
o 25 373181250 14 6% 159 '8 13% i 13% 3 Xt pictd
NOTES:
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ﬁ-/pe General Purpose Transformers

nperature Rise

ption Application

N temperature rise Type QL low temperature rise
iers utilize a UL transformers can heip cut

ad 220°C insulation operating expenses for
aaturing either 80°C systems requiring unit loading
temperature rise. at 80 to 100 percent of

wide inherent namepiate rating, 24 hours a
: capability and day, or where load growth is

‘e than standard

expected. Units with 115°C
. designs. temperature rise can be

operated continuously at 15
2 in both single- and percent above nameplate
'ase ratings, GE Type rating withaut loss of

temperature rise

transformer life. Units with

o~

" Z(closed view) '

H

( <Type QL low temperature rise transformer  /

mers are UL Listed, 80°C temperature rise offer
1145. loading capability at 30
percent above nameplate
rating.
e-phase
or®@, Type QL, 60 Hertz
3
: 480 Voits Oeita Primaty Winng
am Catalog Seconaary 208Y/120 Voits ® | Dagram ADprox.
i0, Numper Dimensions (inches] | Tacs DE\:‘-O"OOT ":&w’-
Hexgm | Wigth | Depth P& "
Rise
9T231.2670 25 16'% 15Ya 8 9 188
972312671 38 | 200 | 22m | 6 a 285
972312672 e | 207 | 22m | o6 z O
972312673 8% | 2% |21k | 6 4 550
o123 2674. | aa% | 26% | 28% ( & 4 885
9T23L2675 51% | 29 3% | & 4 1130
ise
972313670 ah | 20% | 22% | 8 g 285
9T23L3670G81| 3% 20V 22'h 6 4 385
ST2313672 ‘A | 2% |3T% | 6 4 550
972303673 'k | 26% | 28% | 6 4 685
9T23L3674 51% | 29 3% | 6 4 1130
8T23L3675 51% 29 33% 8 4 1130
2e-phase
or®, Type QL, 60 Hertz
Isted, CSA Certified
480 voits Deita Primary
Secondary 208Y /120 Voits
;> Rise
§723Q3571 27 | 19 |ievs | B 18 185
972303572 | 32 | 24 1% | 6 18 | azs
12303573 . ) 3% | 322 | 23| 8 18 485
- IT2I03564 {7 35%e 32 123" ] 8 m 465 -
T 3574 40 32 23'he 6 18 605
972 575 46 35 23" & 18 77%
9723Q3576 48 38% 28 6 18 1030
972303577 5% 422 30% [ 18 1370
972311578 58% 47'R 34% 8 18 1900
9T23L1568 58% a7 | 34% [ 18 2100
972301579 76 80 50 3 a1 3450
—
» F
e 4 9723Q3071 32% 24 18%s [ 18 278
L .d 9723Q3072 32Ye 24 18 6 18 328
} 9T23Q3073 5% 32 23" 8 8 465
— 972303064 sy | 32 23 | 6 18 465
; 9T23Q3074 40 32 23 8 8 605
5 9723Q3075 48 8% | 28%e | B 8 1030
972303076 48 38'%h 28" [] 18 1030
4T23U8077 58 | 47% | 34% | 8 18 1900
972318078 58% AT'R 34%a [ 18 2100
aTa38o7s | 7 s |50 i) o2 |

NOTES: - .

11-s em channe without potice

® Tap Arrangement:

6~(6) 2%2% taps: 2 above and 4 below rated primary voltage.
A500 kVA has (2) 3.1% primary taps above and below rated

voltage.

@ Consult Factory for outdoor NEMA 3R enclosure.

|




GROUND RODS & ACCESSORIES

TYPE 61

It

COPPERBONDED POINTED GROUND RODS

® The rods exceed a tensile strength of 75,000 pounds per square inch and straightness tolerance

of .010" per linear foot.

Perfectly bonded rods last longer, drive easier and will not crack.

Stop corrosion, while providing the lowest possible resistance to ground.

Copper exteriors, molecularly bonded to nickel-sealed high-strength steel cores, exceed the
requirements of ANSI/UL 467-1984 (ANSI C33.8-1972) and CSA.

Identification: Company name, length, diameter, catalog number, UL logo and control number are
roll-stamped within 12" of chamfered end on each rod for easy inspection after installation.

Copper Jacket: standard copper plating thickness exceeds UL and ANSI specs. of .010"

AR

A\~

Ve

</

.

Catalog Nominal Diameter | Standard| Master | Weight
Number X Length Bundle. Bundle | per100
613852* 3/8" x 5' 20 100 160
613862 3/8"x &' 20 100 198
613882 3/8" x 8' 20 100 236
611255* 1/2" x 8 10 100 296
611265 1/2" x &' 10 100 310
611285* 1/2" x 8' 10 100 444
611380* 1/2" x 8' 10 100 553
611200 1/2"x10' 10 100 605
611300 1/2" x 10’ 10 100 690
615830 5/8" x 3' - 50 253
615840 5/8" x 4' 10 100 338
615850 5/8" x &' 10 100 422
~ | 615860* 5/8" x &' 10 100 509 jsev &T e
615880* 5/8" x 8' 10 100 680
615883*** 5/8" x 8' 10 100 680
615800* 5/8"x 10' 10 100 844
615803*** 5/8" x 10' 10 100 844
615812 5/8" x 12' 10 100 1018
615815 5/8"x 15 10 100 1266
613460 3/4"x6' 5 50 744
613480* 3/4" x 8' 5 50 1004
— 613400* 3/4"x 10" | 5 50 1240
613412 3/4"x12' 5 50 1488
613415 3/4"x 18 5 50 1860
614400 1"x10' 3 I 25 1266
*Standard Inventory ltems.
**13 mil minimum REA Listed rods.
P.O.Box 487 e Aberdeen, NC 28315

ERITECH: inc.

A SUBSIDIARY OF ERICO INTERNATIONAL CORP.

Phone: (910) 944-3355
Toll Free: (800) 476-2156
Fax: (910) 944-2511

019401-L
Printed in USA 1834

At-1
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GENERAL ELECTRIC TRANSMITTAL
PN CONTRACTOR EQUIPMENT
' ‘l: 1]Mg !E ( } DATE 06/22/9%
L JOB NAME _ FAGES [ /2] ! | REV NO_!
| SQIL & GROUND WATER 4.5 ' !
| CUSTOMER ORDER NUMEER | G.E. REQUISITION NUMBER | FaCTIRY :
} H - r - )
il FACTORY ADDRESS ;
i !
SoLD 1O CONTRACTOR

JOWENS ELECTRICAL SUPPLY CO.
iP.
1824 SOUTH KERR AVENUE
{

WILMINGTON NC 28402-

0. BOX 3427 (28406)

P
)
J
\
]
!
!
t
t
|
'
1
i
£
i

_._.__.._--,...__.
.  —— -

DRAWINGS #RE FOR --) APPROVAL X RECORD
APPROVAL DRAWINGS ARE ATTACHED., COMPLETE DETAILS WERE aVAILABLE AND
WE HAVE ASSUMED APPROVAL WITHOUT CHANGE. MANUFACTURING INSTRUCTIONS ARE
BEING PREPARED AND WE WILL SCHEDULE OUR MANUFACTURE UPON RECEIPT OF

. APPROVEDR DRAWINGS. FRESENT MANUFACTURE SCHEDUILES AFTER RECEIFPT OF APPROVED

DRAWINGS ARE SHOWN BEL.OW.

APPROVAL DRAWINGS ARE ATTACHED. DETAILS ARE MISSING WHICH MUST BE
FURNISHED TO PROCEED WITH THIS ORDER. RELEASE FOR MANUFACTURE WILL BE
EXPEDITED BY FURNISHING THE DETAILS REQUESTED AND RETURNING THE DRAWINGS
“APPROVED CH "APPROVED AS NOTED". PRESENT RELEASE PLUS MaANUFACTURE
SCHEDULES AFTER RECEIPT OF APPROVED DRAWINGS ARE SHOWN BELOW,

PANELBOARDS ___ WKS. SWITCHBOARDS WKS. SWITCHGEAR __ WKS. BUSWAY __ WKS.

——— ——

D
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TYPICAL DRAWINGS ATTACHED:

DRAWING SCHEDULE

MAIL DRAWINGS AS FOLLOWS (ONE COPY IF THIS TRANS FOR CUST. SERVICE)

CUSTOMER DRAWINGS
CONTRACTOR DRAWINGS
OFF CODE SALES PERSON DWGS

OFF CODE SERVICE PERSON DWEs

CUSTOMER SERVICE
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GENERAL ELECTRIC PANELGEOGASRD
~ZCTRICAL DISTRIBUTION & CONTROL SR AWTING
IEACTORY ORDER_NO J0B _NATE TREV.OATE PAGE |
| i | SOIL & GROUND WATER A.5 a 57/067957 11 |
' REGUISLTION NO__ {FROPCSITION NQ " FRONT DATE L BOX DATE © INIERIOR BATE |
| I | 623 | 31352 : : ; x
} : L 1 H 3 ; ;
TTEM 14 MOP
QTY 1 SCFP PLUS POWER PANEL IP4W 277/430V
25,000 AMPS RMS SC FULLY RATED
SUTTABLE FOR SERVICE ENTRANGE
MAIN 1200 AMP MAIN LUGS LOC BOTTOM
1-LUB/PH 3=CABLE/LUG 250 MCM-6LD MOM
BRANCHES & — 2254 3F SFHA
2 - 2254 3P SFHA 3PACE
OPTIONS 1 ~ GRAUND WITH MAIN LUG
INTERIOR
BOX DACE3133 H &5 7/8" W 31" D 11 1/2"
FRONT ACF3133S SURFAGE MOUNT ING
COMMENTS
CUSTOMER SPEC. LAYOUT
DEVICE LAYOUT IS CUSTOMER SPECIFILED
~
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CENERAL ELECTRIC
. ELECTRICAL DISTRIBUTION & CONTROL

ELECTRIC SUPFLYLS 954 4148

,;JU

PANEL3OARD
DR AWING

'FACTORY CORDER NO | JOB NaME BEV_ DaTE LPagE

{ | b SOIL & GROUND WATER A.& i 0 1Q7~08-95 11 H

i 1 . l E L L

IREQUISITION NO 1 PROPOSTTION NG L FRONT DATE | 80X DATE | INTERIOR _DATE |

i i 1623 1 31352 N o' i i i

i i it L e : : L
PRINT SEQ, # 11 ITEM # 1t SCR~+

3P4 4BAOY/277V AC BOTTOM SURFACE MK:MCP

FANELX= 27, MAINX= 9, BRANCHX= 10, SUBFEEDX= O
FREATUREX= O, NEUTRALX= &
| CKT! LCKT !
I . B
| ! (NEUTRAL) ! |
1 ; | ;
i 1 1 t
1 3 B H
: | s :
T ] I H
{ i [ 3
s { ! !
o b L
b 1] 225A 3P SFHA L P2BA 3P SFHAa P2
! ] 1 1 1
b 2 | L
I 7 228a 3F SFHA | 225H 3P SSFHA -
| i : ! : 1
: ; ! ! !
L33 Z223A 3P SFHA | 225A 3P SSFHA H -
L 1 . ] ¥ 1
{ 1 ! ‘| i
! ' z : :
: ! FILLER S FILLER : ;
{ ' 12004 3@ MLO ! :
' \ (MAIN) ! '
| ! ; |
\ | | i
: : z :
: ! : ‘
: 1 ! !
& ! { {
! ] i :
NOTE: TRmxxEX LAYQUT IS CUSTOUMER SFECIFIED FowxE L XN

N
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FACTORY ORDER NO

JUN 22 ’SS 18:99AM GE EDICS RALEIGH NC S1S 954 4148

ENERAL ELECTRTIC
FCTRICAL DISTRIBUTION & CONTROL

o~

P & N

P.4/13

ELBOARD

DR aWING

JOB NAME

JREVIDATE

PAGE

’,__ -

SOIL & GROUND WATER A.5

)
)

i
106/22/95 12

1

R

k

EQUISITION NO PROPOSITION NOQ

1
|
FRONT DATE | BOX DATE

INTERIOR DATE

- -

e — e - -

(
]
623 | 31352 i
1

t
1 |
' |
. A

1
s
(]

b e -

ITEM 12 PANEL 1
QTY 1 A-SERIES TYPE AD

25,000 AMPS RMS SC FULLY RATED

MAIN 225 aMP MaIN LUGS
1-LUG/PH 1-CABLE/LUG &6 -350 MCM
. o 3 S
BRANCHES [ - 40A 3P THEDS&
1 - 60a 3P THEDS
5 - 154 3P THED®
5 - 208 3P THEDS®
OPTIONS 1 ~ GROUND MAIN LUG TGL20
« - GROUND-BOX BONDED TGLZ
f/m
~NTERIOR ADF3422MBX AXSS
BOX ABYB5EB H 85 1/2" W 20"
FRONT AFB5S SURFACE MOUNTING

DEVICE LAYQULY I8 CUSTOMER SPECIFIED

3P4W  277/48QV

LOC BOTTOM

D& 3/4"



JUN 22 ’S5 1B:@9AM GE ED&CS RALEIGH NC S1S 354 4149 P.5/13

G ENERAL ELECTRIC PANELBOARD

ELECTRICAL DISTRIBUTION & CONTROL DRAWINGEG

(=

!

J0B NAME REV|DATE | PAGE

FACTORY QRDER NO
1

0 [0&6~-22-95112

SOIL & GROUND WATER A.S

A
i
L ‘ L i
REQUISITION NO BOX DATE |  INTERIOR DATE

Y I T T
SR N WU PR S

s e = @l

PROPOSITION NO | FRONT DATE |
! 623 | 31352 fa \ !
L L R L :
PRINT SEQ. # 1z ITEM # 12 TYPE: AD
3P&W 48QY/277V AC BOTTOM SURFACE mMK:PANEL 1
25,000 AMPS. RMS SYM SC FULLY RATED - H 855 1/2" W20" D 5 374"
: :
' ! LOAD WIRE SPACE ' !
[} {
[} H
ICKT 225A PANEL END FILLER ICKT!
I o#
‘ :
' 1l 40A 3P THEDS ! 13A 3P THEDSG -
[ I | [] | |
L ; o
I 721 60A 3P THEDS ! 20A 3P THEDé Vo8l
| S Y ] [, |
‘ L : L
p— 1 1 4 1 i
’ ! 13! 15A 3P THED® I 40A 3P THEDS Vol4
| D | ll | . |
| I ] ] | S |
: d H i !
! 191  4DA 3P THEDS i 134 3P THEDé ' 20!
| S | 1 «
Lo . C
1 25! 15A 3P THEDeé 1 204 3P THEDS& 126
| I | 1 | I, |
o ] L
! 31] 18A 3P THEDé I 20A 3P THEDS& I 32!
| B | t o
| I | ] | R
H d ! ; i
I 37! 20A 3P THED® | 20A 3P THEDG6 1 33!
] { : § :
[ | 1 | |
[ | 1 [ A |
' :
' ! 225A MAIN LUGS WITH NEUTRAL ! '
| S | . |
i E
! ' LINE WIRE SPACE ! !
| k
NOTE: *Xxxxxxx LAYOUT IS CUSTOMER SPECIFIED =k kX kK x
—



JUN 22 ’95 18:10AM GE ED&CS RALEIGH NC 9139 954 4149

GENERAL ELECTRIC

Fl-~CTRICAL DISTRIBUTION & CONTROL
P

P.6713

FPANELBOARTD
DRAWINS

JOB NaME

TREVIDATE 1 PAGE

FACTORY ORRER NO
[}

SOIL. & GROUND WATER 4.5

T {06/22/95! 13

1

]

M i
Lo, i

]
'y
)
t
]
1
]

il TS VG SOUSPRPL SN

.

i

L H

BOX DATE | INTERIOR DATE !
; '

] :

L
'REQUISITION NO PROPOSITION NO_ ! FRONT DATE |
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