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LOCAL REPRESENTATIVES CONTINUED

ii. Chemical Treatment

12. Package Air to Air Energy
Recovery Unit

13. Temperature Controls

Industrial Maintenance Corp.
3520 Tryclan Drive
Charlotte, NC 28217
Phone:

Jack ADams
Industrial Sales, Inc.
P. O. BOX 311
Fuquay-Varina, NC 27576
Phone:

Triangle Automatic Controls, Inc.
6316 Angus Drive
Raleigh, NC 27612
Phone:





LOCAL REPRESENTATIVE S

i. Pipe and Duct Insulation

Plumbing Fixtures & Accessories,
Steam PRV, Relief Valve, and
Steam Flow Meter

3. Carrier Package Multizon Unit

4. Low-Vac System

5. High-Vac System

Water Steam Specialties, Convertor,
H.W. Heater, Pumps

Underground Steam & Condensate
System

8. Humidifier

9. Exhaust Fans

10. Air Distribution

Ellington Insulation Co., Inc.
2013 North Kerr Avenue
Wilmington, NC 28405
Phone: 919-791-7223

Noland Company
P. O. Box 3069
Kinston, NC 28501
Phone: 800-362-7736

Thermo Industries, Inc.
1424 S. Bloodworth Street
Raleigh, NC 27611
Phone: 800-662-7548

Gulfstream Air, Inc.
2828 Gravey Drive
Atlanta, GA
Phone: 404-934-1061

Patton’s, Inc.
3201 Boulevard
Charlotte, NC 28209
Phone: 704-523-4122

Heat Transfer Sales, Inc.
1005 Cedarhurst Drive

Raleigh, NC 27609
Phone: 919-876-3846

Del Paggio & Company
P. O. Box 25336
Raleigh, NC 27622
Phone: 919-781-6980

Morgan-Kirkman Associates
P. O. Box 33442
Raleigh, NC 27606
Phone: 919-851-0603

Chet Adams Company
P. O. Box 5218
Cary, NC 27511
Phone: 919-851-6331

Hoffman & Hoffman, Inc.
P. O. Box 32258
Raleigh, NC 27622

Phone: 919-781-8011
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2. SUBCONTRACTORS

SUBCONTRACTORS

1. Insulation Work

2. Temperature Controls

3. Testing and Balancing Air

4. Utility Work

Ellington Insulation Co., Inc.
2013 Kerr Avenue
Wilmington, NC 28405
Phone 919-791-7223

Triangle Automated Controls, Inc.
6316 Angus Drive
Raleigh, NC 27612

TAB Services, Inc.
539 Armour Circle, N.E.
Atlanta, Georgia 30324
Phone 404-872-1861

Ogden Utilities
Route 4, Box 621
Wilmington, NC 28405
Phone 919-686-7418
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TROUBLE SHOOTING AND MAINTENANCE

The following information on trouble shooting a complaint of no

heating or cooling is given as a guide for someone to use. It does

not list all possible troubles but does list the most common ones.

The followin information on maintenance is given as a guide for the

owner to use in setting up a specific maintenance schedule that will

fit his particular system. This guide should be used in conjunction

with and to supplement the respective manufacturer maintenance data.

The owner should note that the guide enclosed most likely contains

information on some equipment that was not used in his system. This

information might be useful to the owner on other buildings or

systems that he maintains.

For any heating and air conditioning system to continue to operate in

an energy efficient manner it is very important that the temperature

control system continue to operate properly. To insure this, it is

very important to perform malntenance checks on the system.
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. Check circuit bresker or fuses that are installed in unit.

5- Check control power and/or control fuse if twed.

6. Check safety controls (firestat, freezerstat, smoke detector, etc.)

I Fan Coil. Unit or Unit Ventilator Will Not Operate

I. Check o be sure it is isexed to operate from respective time

clock, or system controls, if used.

2. Check respective wall thermostat and subbase switch, if used.

3. Check power to unit.. Check circuit breaker or fusee that are installed in unit.

5. Check control power sd/or control fuse if used.

6. Check safety controls (firestat, freezerstat, smoke detector, etc.)

7. Check position of fan speed switch if used.
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.Teps.m.tWe
The control ste needs bo be checked for complete ud proper operation

at least once each year. It in reconended that at leant the follow’uS be done=

lY- If the ayste is leatic, do the followlnS: If no auto trap are

used on the air copressor the air tank and filter enter be drained daily to

prevent moisture fro getting into the yste.

Weeky- Check tme clock operation and yste indexn mrftches to be mre that

they are set properly.

If the syste is pnenatic, do the followinS:

1. Check oil level n ar ccpreusor.

2. Check air drer to be sure it is operating.

2. Check air filter 81ann to be sure it is dry. Tf not, check air

drier operation and auto tral on drer and compressor.. If oil appea n air filter an, check ar compressor. It

perspire that no oil or water set uto the control ar system. Tf

excess oil continues to appear either rebuild or replace the coapressor

or an oil filter can be nstaled in he lne.

:ttalexy

If the syste 4 pneatic, do the

1. Check air compressor operation.

2. Chanse oil 4, air compreor.

2. Check air and ol filter, if used, in air lne..’_ Replace oil filters

as needed.. Check drain traps if used.. Tf tWO copressorn are used check to be sure alternater is workn. Tf

no.alternater s suppled, readjust pressure mtch to chane lead compressor.

Check to be sure a a=al alternatn nrltch wan not instaed before changug

PE itch serf4-8.





Annually

I. Operate each thermostat and switch trNe sure it operates its

respective valve, dsmper motor, or electric motor as required.

2. Visually check all control valves for leaks around bonnett and

packing nuts. Replacement packing is available from control manufacturers.

3. Check settings on all remote thermostats to be sure they are set

properly.

4o Check all Safety controls and smoke detectors for proper operation.. Check operation of each automatic damper to be sure it operates free-

lY and that linkage s adjusted properly.

6. Lubricate control dsmper bearings as required.

7. If pnetnatic, check the afety relief valve on the compressor and the low

pressure side of the PRY.
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FURE LUXURY

TO:

JOB:

HOH 1T MAY CONCERN

HEDICAL/DENTAL FACILITY

September 23, 1987

This is to certify that the following American-Standard products et therequirements noted below:

6561.017 Urinal
2221.026 Water Closet
2529.014 Water Closet
0373.050 Lavatory
9012.014 Lavatory
9D47.093 Service Sink
9061.193 Work Sink
9512.013 Clinic Sink
4869.012 Lavatory

11/2 gallon maximum
3gallon maximum
4 gallon maximum’
ANSI A112.1g.2M
ANSI AlI2.19.ZM
ANSI AlI2.19.2M..
ASI AllE.19.2M
ANSI Al12. lg.2M
ANSI AllE.lg. IH

J.H. OaYer, Manager
Codes & Standards Dept.

ubscribed and sworn beforme this 23rd day of September, 1987.





Model $1931

The combination of drench shower
and eye wash fountain provides
greater protection than either unit
alone and greater space saving than
separate units in one area.

Standard Equipment
Drench Shower
10" (254mm) diameter yellow Cycolac
plastic, Model $24-070.

Valve
Chrome plated brass 1" IPS stay-open
ball valve operated by chrome plated
steel pull rod with triangular handle.
Pull open--push close.

Eye Wash
10" diameter yellow Cycolac bowl,
Model $90-097. Chrome plated brass
yoke assembly with twin soft flow
eye wash heads and protective
sprayhead covers. Chrome plated Vz"
IPS stay-open ball valve, hand
operated by stainless steel push flag
handle. The integral flow control
assures safe steady flow under varying
water supply conditions.

Standard
11/4" galvanized steel pipe,
polyurethane coated, with 9" diameter
floor flange. Provisions for vertical or
horizontal supply.
Water Supply
11/4" IPS
Identification Sign
14" x 31/z sign designed for wall
mounting. Reads: EMERGENCY
SHOWER.

.Specification Check List
KBradley Model S1931 combination
/drench shower and eye wash fountain,
with standard equipment, as described
above.

Optional Equipment
(Check options desired)

NOTE: See Page 512 for complete
information on Optional Equipment.
[] Air Alarm Horn. Suffix AL
[] BradtectTM Finish. Suffix BT
[] Double Chain Operated.

Suffix DCHO
[] Eye/Face Wash Option. Suffix EFW
[] Face Spray Ring. Suffix SR
-J Foot Treadle Operated. Suffix FO

(See NOTE opposite)
[] Frost-Proof Independent Opera-

tion. SPECIFY DEPTH OF BURY
REQUIRED. 18" (457mm), 36"
(914mm), 48" (1219mm), 60"
(1524mm), 72" (1829mm).
Suffix lOP

1 Frost-Proof Operation Hand
Operated. SPECIFY DEPTH OF
BURY AS ABOVE. Suffix HFP
Frost-Proof Operation Treadle
Operated. SPECIFY DEPTH OF
BURY AS ABOVE. Suffix FFP

[] Hand and Foot Operated. Self-
Closing Valve. Suffix HFO
(See NOTE opposite)

[] Hand and Foot Operated with Stay-
Open Valve. Suffix HFSO

[] Self-Closing Eye Wash Valve.
Suffix SCE (See NOTE opposite)

Model S1931
Wlth Standard Equipment

24-7/8"

----(632rnm)
1-114" Supply
Inlet (Best for
Rigid SuppOrt)

-.4" -. II-+

1229mm1

7’-o"
to "A" "A’" 6"
Flr (152mm)

(2134mm)

J
229mm)

+3/8" Flange With
(2mmm) g 3) 318" (10ram)

Dia. Holes
8" (3mm) Oia. 1-1/4" IPS
Bolt Circle Drain

6"
(152mmll

NOTE: FIELD ASSEMBLY REQUIRED.

Model $1931
With Standard Equipment

Optional Equipment Continued

[] Self-Closing Shower & Eye Wash
Valves. Suffix SCB (See NOTE
below)

[] Self-Closing Shower Valve.
Suffix SCS (See NOTE below)

[] Single Valve Operation. Suffix SV

l’Stainless Steel Bowl. Suffix SB

"l.S_tainless Steel Showerhead.
uffix SSH

,4OTE: All self-closin shower and eye,/
wash valves are hazardous for usage
in emergency equipment and do not
comply with ANSI Z3581.1, 1981.
A constant water drenching to the
affected body parts for a minimum of
15 minutes is required and both hands
should be free to remove clothing and
to hold eyelids open.

This information is subject to change
without formal notice.

Standard Models Available
As Follows:

Galvanized Steel
Pipes & Fittings
Specify $1931

Chrome Piated
Red Brass
Pipes & Fittings
Specify
$1931 CPR8

Stainless Steel
Pipes & Fittings
Specify $1931 SS

Emergency equipment should be
tested weekly for proper operation. /’-

5/13





PURE LUXURY

Surgeon’s lavatory
Vitreous China

9012.014
Surgeon’s lavatory with front overflow
for concealed arms, with faucet holes on 4" (102ram) centers. Shown
with 7516.172 Heritage centerset faucet with 4" brass wrist handles
and 2411.015 lavatory drain, 3/8 flex supplies ancl 1% O.D. x 11/4 SPS"P" trap. Fixture only.

bowl sizes:
12" x 14" (305mm x 356mm)

ROUGHING-}N MEAS. FOR 9012.014 V.C. SURGEON’S LAVATORY (FOR SUPPORT WICO’,IC.
ARMS) WiTH 7516.172 COMB. FIt-rlNG. 2411.015 DRAIN PLUG, 38 FLEX. SUPPLIES AND 1/4
O.D. 1% S.P.S. "P" TRAP AND NIPPLE.
NOTE FITTINGS NOT INCLUDED WITH LAVATORY AND MUST BE ORDERED SEPARATELY.
NOTE METHOD & MEANS OF SUPPORT TO BE FIGURED & FURNISHED BY OTHERS.
IMPORTANT: Dimensions of fixtures are nominal and rnay vary within the range of tolerances

esiabl=sted by ANSI Standards A112 192

These measurements subject to change cancellation. No respons=bility assume for of superseded voided pages.





P-2 LAVATORY FAUCET

THE SYMBOL OF QUALITY

21OO SOUTH NUCLEAR DRIVE DES PLAINES. ILLINOIS 6OC’8
312 694.4400

FILE
NUMBER

FITTING
NUMBER

895-317
SECTION PAGE

Rough ,n dimensions may vaw Y4" plus or minus.

TECHNICAL DATA

DESCRIPTION

OPERATING UNIT

MATERIAL

CHROME PLATE

C.S.I. SECTION:

NO. 895-317 Hi-Lite centerset lavatory faucet with
#317 4" wrist blade handles, GNIA-E3 rigid/swing
convertible gooseneck spout with E3 Softflo outlet.

Self-contained and interchangeable.

Casting commercial red brass alloy.

Exceeds U. S. Government specifications.

15





P-2 SURGEON’ S LAVATORY CARRIER

DIMENSIONS SUBJECT TO MANUFACTURING TOI.ERANCE

LETTERED DIMENSIONS TO MEET FIXTURE REQUIREMENTS.
FOR INSTALLATION- REQUEST ROUGHiNG-IN DRAWINGS.

FOR: #9012.014

1:3/4, ;ItEDWALL

I, .e,.
MAX’ LEVELING SCREW- AUGNMENT - 6"

’ ./i.:/,.., "’" . .
XCTV. .U.l

(OPIONAL) [ WALL. I (;

/ ,.:-

REGULARLY FURNISHED FURNISHED WHEN SPECIFIED
AS SHOWN,STEEL STANQtK3S, & SLEEVES. $$ E! LONGER SLEEVES
"DURA-COATED" CAST IRON FEET, HEADERS, 8 E! LONGER STANCHIONS
CONCEALED ARMS CAST CHROME PLATED 2" rl 3"-4" OR 6" LONG ESCUTCH-
LONG THREADED ESCUTCHEON, EONS

13 CAST BRONZE CHROME PLATED
NOTE: THREADED ESCUTCHEON
LAVATORY TOBEORDERED WITH 2"MI. OPENINGS IN REAR TO FITCONCEALED ARMS.
ADJ. SCREWS tl SLEEVE MUST BE LOCATED AT BOTTOM AS SHOWN.

liODUCT NUMBER

ZURN RIGID SYSTEM WITH CONCEALED IZR-1231 SERIES
ARMS FOR LAVATORIES LESS BACK

@ llll Y ZURN INDUSTRIES, INC...,,,,, ,:,.. ,,::. ""’-’’"- ,,,,,.,., ,. ,,,,, 54289





0

PURE LUXURY

surgeon.’s
scrub s=nk
Vitreous China

for exposed bracket support, with center faucet hole

9047.044
for exposes bracket support, with faucet holes on 8" (204mm) centers

Surgeon’s vitreous china scrub-up sink with low front rim, wall
hanger. Bracket support 485742-600 to be specified separately when
required. Fixture only.

Shon vith 7676.029 knee action mixing valve 7522.055 gooseneck
spout and 7716.020 drain plug.

NOTE: SEE RB-132.85 FOR SPOUT
SEE RB-4184 FOR K.A. MIXER

ROUGHING-IN MEAS. FOR 9047.093 V.C. SURGEON’S SCRUB-UP SINK MOUNTED 15"

BRACKETS, FITTED W/7522.055 GOOSENECK SPOUT, STRAIGHT TAILPIECE, 7676.029 K.A.

MIXER, FLEX TEMP SUPPLY 7716.020 DRAIN PLUG.

IMPORTANT: Dimensions of fixtures nominal an(;I may vary within the range of tolerances

estal01ishecl by ANSI Standards Al12.19.2.

These measurements SUblect to change cancell,l=on No responsd*ty assumec for of supersecec| vo=Clec pages





P.O. PLUGS WITH
OPEN GRID STRAINER

McGuire
Cat. Number

155A

1/4 "x6" 17 gauge tailpiece
1/2 "x6" 17 gauge tailpiece

SEMI-CAST P-TRAPS

McGuire
Cat. Number

Description

I 8862 11/4 "xl 1/4 "-20ga.

8872 11/4 "xl 1/4 "-17ga.

q892 11/2 "xl 1/2 "-20ga.
.11/4 ,,x11/2"-17ga.L 8902

[] 8912 11/2 "xl 1/2 "-17ga.

[] 8903 ................ 11/2 "x2"-17ga.

[] 8904 .................. 2"x2"-17ga.





Knee action and pedal valves

7676.029

Knee action mixing valve. Renewable seat.
Screwdriver stops. 3/8" supplies-to-wall on

6"" (152mm) centers. Wall escutcheons.
Chrome finish. Wall support bracket.

7522.055
%’" gooseneck spout spray outlet7%"
(194 mm) above slab height 13%"
(270mm) coupling nut for 1/4" tailpiece
chrome finish.

a a 13%" (346mm)
b 7" (178mm)

c c --7," (194 mm)

SEMI-CAST P-TRAPS

McGuire
Cat. Number Description

[] 8862 11/4 "xl 1/4 "-20ga.
[] 8872 11/4 "xl 1/4 "-17ga.

li892 11/2 "xl 1/2 "-20ga.
902 11/4 "xl 1/2 "-17ga.

[] 8912 11/2 "xl 1/2 "-17ga.
[] 8903 11/2 "x2"-17ga.

P.O. PLUGS WITH
OPEN GRID STRAINER

McGuire
Cat. Number

155A

11/4 "x6" 17 gauge tailpiece

’___’x6" 7 gauge tailpiece





ELKAY

LR-3322 Illustrated

Model
Number

DIMENSIONS IN INCHES
Length is left to fight. Wicllh is front to back.

Oe141
Insll:le Each Compartment

D

LR-3322 33 22 13": 16 8 32a 21;e

Cutout in No. of
CounterTop i" Dia. Ship.
(11/2" Radius Faucet Wt.
Corners) Holes Lbs.

4" Center

LR.332e SINK

DOUBLE COMPARTMENT
18 GAUGE-TYPE 302-SELF RIM

Highest quality. Sink bowls seamlessly
drawn of "18 gauge, type 302 (18-8) nickel
bearing stainless steel provides conve-
nient use from eitr)er side. Standard
depth: &inches with 13/4-inch radius
coved corners. Self rim. Exposed surfaces
are hand blended to a highlighted
LK-6K-H satin finish. Underside s fully
undercoated.

Model LR-3322 has a ?A6-inch drop ledge
with a raised faucet deck.

Drain opening size is 31/2-inches

NOTE: W.ere choice of three or four
faucet holes are indicated, four holes
furnished unless otherwise specified.

McGu|re

Cat. Number Description

[] 8862 /4 "xl "-20g a.

[] 8872 t4 "xl 1’4 "-17ga.

892 11/2 "xl 1/2 "-20g,a.
902 11/4 "xl /2 "-17ga.

[] 8912 11/’2 "xl 1/2 "-17ga.

[] 8903 li2 "x2"-17ga.

[] 8904 2"x2"-17ga.

BASKET STRAINER
chrome plated brass body
with ihe ’IT CA\’T SKI; IC’,;,+L+
Stick 1,,F,e--klanie, Ba,,kel

Le, TP
Vth I.’atir, 4’; P
Basket A,-embl O"l[’,

40
40
4





P-4 SINK FAUCET

THE SYMBOL OF QUALITY
2100 SOUTH NUCLEAR DRIVE
312 694-4400

DES PLAJNES, ILLINOIS 60018

FITTING
NuMBER

SEC|OI PAGE
H 37

orSKT.
Rough in d;mensions may vaw ’A" plus o minus.

TECHNICAL DATA
_DESCRIPTION

OPERATING UNIT

MATERIAL:

CHROME PLATE

C. S. I. SECTION

No. 786 fli-Lite combination lavatory faucet with#317 4" wrist blade handles, GN2B-E4 rigid/swingconvertible gooseneck spout with E4 rose sprayoutlet.

Self-contained and interchangeable.
Casting commercial red brass alloy.
Exceeds U. S. Government specifications.
15





PURE LUXURY

Regalyn lavatory
Enameled Cast Iron

P.O. PLUGS WITH
OPEN GRID STRAINER

McGuire
Cat. Number

155A

1/4 "x6" 17 gauge tailpiece
1/2 "x6" 17 gauge tailpiece

P TRAP
Supplied with f/2 x 11/4 Poly Inlet Washer

ABS
106-7 w/Schd. 40 Adapter
108-7 w/S.J. Adapter

"DIMENSIONS SHOWI FOR LOCATION OF SUPPLIES AND
"P" TRAP ARE SUGGESTED

NOTE FTTINGS NOT INCLUDED WITH FIXTURE AND

MUST BE ORDERED SEPARATELY.
PLUMBER NOTE--Provide suitable reinforcement for all

wall supports,

IMPORTANT: Dimensions of fixtures nominal and may

vary within the range of tolerances established

by ANSI Standards Af12.19.1.M

8" (204ram) oentera

[] 4867.016
19" x 17" (483mm x 432mm)

[] 4867.024
20" x 18" (508mm x 457mm) (illustrated)
4" (102ram) oenters

19-" x 17"_ 1483mmx _432mrr0
[] 4889.020

20" x 18" (508ram x 457mm)

Regalyn enameled cast iron lavatory with soap depression, wall
hanger. Fixture only. Shown with comb. or center-set fitting, 3/8 flex.

supply, pop-up drain & 11/40.D. "P" trap.

b’owl sizes:
19" x 17"
141/=" wide (368mm), 87/8" front to back (222mm), 6" deep (153mm)
20" x 18"
151/=" wide (394mm), 97/8" front to back (249mm), 6" deep (153mm)

4867,016
4869.012 4867.024
4869.020

[ 4

-,

These measurements subject to change cancellation. NO responsibility is assumed for use Of superseded voided pages.

CoDyrzght 1986 American Standard Inc





Dick Brothers . o. o o. o,o. . ,oo

INC. PHONE 215 374-4917

’;oland compcny
P. S. Box 3069
Kinstor, NC 21501

Ztentien" Lsrry E]more

GenLlemen-

%his is to certify thaz #6039 and #4058 faucets manufactured by Dick
Brothers, Inc. are all bress and meet the ANSl code #AII2.18.1M.

Very truly yours,

President
DICK BROTHERS INC.

HAP,is DICK

No. 603-ARRS 4" Centers Lavatory
Faucet Solid Brass Chrome Plated
with Brass Handles with Ren. Seats
with Aerator, Faucet and all parts
copper alloy





step ahead of tomorrow

November 9, 1987

Sneeden Inc.
301 Eatwood Road
Wilmington, NC 28403

Reference: Job #I Medical / Dental Clinic
Contract #N62470-85-C-5214

Subject: Crtification of Material

Gentlemen:

Tis to certify that the following Zurn Drains and Water
Control products me or exce ANSI Specifications bow and
are manufactured with our normal care and procses.

Hydra
Cari
Floor Drains
Roof Drains
Metallic Cleanot

ANSI A112.21.3
ANSI A112.61M
ANSI A112.211M
ANSI A112.21.2
ANSI A112.36.2

Truly Yours,

ZURN INDUSTRIES, INC.
Hydromecanics Division

Rel
Mager- Mfa.ng

JRR/alb
CC: File

Forrest Pecce, Noland Co.
.Sworn to and subscribed before me
.itl 9th day of. November 19 87

JOSEPH T. LOREI. NOTARY PUBLIC
ERIE, ERIE COUNTY, PENNSYLVANIA

MY COMMISSION EXPIRES FEB. 3, 1988

ZURN INDUSTRIES, INC. HYDROMECHANICS DIV. 1801 PITTSBURGH AVE ERIE. PA. U.S.A. 16514 PHONE. 814/,55-021





P-5 LAVATORY CARRIERS

OIM[NION UJI’CT TO MANUIrACTUNING TOi.ENANCs"

NOTE:
LETTERED DIMENSIONS 1’O MEET FDCl"UR RENTS
FOR INSTAI.ITION- REQUEST ROJGHING-IN DRAWINGS.

FOR: #4869.012

ZURN RIGID SYSTEMFOR LAVATORIES ZR- 1224 SERIES
(C) 981 BY

ZURN INO.. INC.
ZURN INDUSTRIE8, INC.

CRIE. PA USA I12

OiAWINGNUM||N

54314





SInK
PURE LUXURY Vitreous China

9061.193
for exposed bracket support (not included), with faucet holes on
(204mm) centers. Shown with 4141.085 faucet with integral soap dish.
Piaster work sink, vitreous china, wall hanger with high splash-back.
Fixture only.
BracketSuppobe specified separately when required.
9061.250
for exposed wall bracket (not included), with single faucet hole and
wall hanger.
9061.292
for exposed wall bracket (not included), with plain back and wall
hanger.

"DIMENSION SHOWN FOR LOCATION OF TRAP IS SUGGESTED
ROUGHING-IN MEAS. FOR 9061,193 V.C. ALL-PURPOSE SINK ON 485742-600 BRACKETS AND
FI1-rED WITH COMB FTTG., 77:16.020 DRAIN PLUG. AND /z" O.O "P’" TRAP
IMPORTANT: Dimensions of fixtures nominal and may vary within the range of tolerances

established by ANSI Stan0arde Al12.19.2.





P-6 SINK PACK FAUCET

THE SYMBOL OF QUALITY

2100 SOUTH NUCLEAR DRIVE DES PLAINES. ILLmlOIS 60018
312 694-4400

FILE
NUMBER

FITTING
NUMBER

631-R--3  

SECTION PAGE

No. 319. 6" Wrist blade handle.
Polished chromium plated.

Furnished with blue & red
index tabs for uer safety.

Rough n climensions may va/ V," plus or m,nus.

TECHNICAL DATA

DESCRIPTION

OPERATING UNIT

MATERIAL

CHROME PLATE

No. 631-R Combination sink faucet with #319
wrist blade handles, GNIA-E3 rigid/swing con-
vertible gooseneck spout with E3 Softflo outlet
and "R" 1/2" flanged female adjustable integral
stop arms.

Self-contained and interchangeable.

Casting commercial red brass alloy.

Exceeds U. S. Government specifications.

C.S.I. SECTION: 15





P.O. PLUGS WITH
OPEN GRID STRAINER

McGuire
Cat. Number

155A

111/4
"x6" 17 gauge tailpiece

1/2 "x6" 17 gauge tailpiece

SEMI-CAST P-TRAPS

McGuire
Cat. Number Description

[] 8862 11/4 "xl 1/4 "-20g a.
[] 8872 11/4 "xl 1/4 "-17ga.

892 11/2 "xl 1/2 "-20ga.
902 11/4 "xl 1/2 "-17ga.

[] 8912 11/2 "xl 1/2 "-17ga.
[] 8903 11,/2 "x2"-17ga,
[] 8904 2"x2"-17ga,





24"x24"
Model No. (SB-850) Size x12" as manufactured by
Stern-Williams Co., Inc. Shoulders shall not be less than
93/,= high inside measurement, and not less than 11/4" wide.
Tiling flange, cast integral, shall extend 1" above shoulder
on 1, 2 or 3 sides (as job required). Drain shall be cast brass
with stainless steel strainer, cast integral and shall provide
for a caulked lead connection not less than 1" deep to a 3"
pipe. Receptor composed of pearl grey marble chips and
white Portland cement ground smooth, grouted and sealed
to resist stains. Stainless steel cap of one piece 20 ga. 302
stainless steel cast integral on all four sides.

P-7 TERRAZZO MOP SINK

HITECTURAL

WITH STAINLESS STEEL CAP
MODEL FLANGES

24"x24"x 12"
SB-900 without tJng flange
SBgO] w/tlhng flange---| sd.
SB 902 w/tihng fang2 sds.
SB-903 w/tiring flange3 sds.

32"x32"x] 2"
SB-700 without tihng flange

SB 701 w/tiling flange--1
SB-702 w/tiling flange--2 sds.
SB,703 w/tiling la ge----3

MODEL FI.’NGES
36"x36"x12"
SB-500 without tiling flange
SB-50] w/tiling flange---I
SB 502 w/tiling flange--2 sds.
SB,503 w/tiling flange--3 sds.

36"x24"x]2"

SB-300 without tiling flange
SB-30] w/tiling flange--] 1.
SB302.L w/tiling flange--2 sds.
SB-302-R w/tiling flange---2 sds.
SB-303 w/tiling flange---3 "-as.

SB-850 24" x 24" x 12" th 4 S.S ca s

WITHOUT STAINLESS STEEL CAP
MODEL FLANGES

24"x24"xl 2"
SBS00 without tiling flange
SB 801 w/hling flange--] sd
SB-802 w/tiling flange---2 sds.
SBS03 w/tiling flange--3

32"x32"x 12"
SB-600 without tiling flange
SB-60] w/tiling flange---] sd.

SB-602 w/tiling flange--2 sds.
SB-603 w/tiling fl|nge--3 sds.

MODEL FLANGES

36"x36"x]2"

SB-400 without tiling flange
SB-40! w/tiling flange----1 sd.

SB-402 w/tiling flenge2 sds
SB.403 w/tihng flange--3 sds.

36"xZ4"x! 2"
SB-200 without tiling flange
SB 201 w/tiling fl|nge!

SB 202-L w/tiling flange--2 sds.
SB-202-R w/tiling flange--
SB-203 w/tiling flange3 sds.

without tllln e

QUALITY OPTIONAL FITTINGS

ICHITECT



/ Tiling Flange -1-,L t

3" A S WASTE P!PE BY OTHERS
LEAD CAULKING
BY OTHERS

LEAD CAULKING
BY OTHERS

00 24 610 24 610 12 3o5

700 32 813 32 813 16 406

600 32 813 32 813 16 406

500 36 914 36 914 18 457

400 36 914 36 914 18 457

iht all 15 12", 305

STERN WILLIAMS CO., INC. ,

ROUGH-IN

CAST INTEGRAL TILING FLAIGE

B

5ERtES A B C D

200 24 610 94 12 ;8 7

Height allls 12", 5

P. O. BOX 8004 * SHAWNEE MISSION, KANSAS 66208

Note: All dimensions subject to manufacturing variance of plus or minus 1/4" (6 MM). (No. S 5-85)



STERN-WILLIAMS CO., Inc.
P.O. BOX 8004 SHAWNEE MISSION, KANSAS 66208
913-362-5635

TO WHOM IT MAY CONCERN:

THE T-10-VB SERVICE SINK FITTING AND THE T-15-VB

SERVICE SINK FITTING COMPLY WITH ANSI STANDARD

All2.18. IM.

STERN-WILLIAMS CO. INC.

OFFICE MANAGER

11-18-87





96-1
TempWol ShoworUnit

P-8 SHOWER FITTING

#96-I-X-L(B)-B-BDC

SYMMONS pressure balancing built-in shower valve with maximum

temperature limit stop, front access service stops, CP brass
single lever handle, CP brass escutcheon and CP brass dome cover
& locknut. Valve body constructed of brass with internal parts of
brass & S.S. To include a CP plastic adj. spray pattern shower head
w/brass ball joint connection & 2-3/4 GPM flow restrictor, CP brass

SuffixX Semite ops shower arm & flange.

SuffixL (B) Lever.Hdles. of brass

Suffix BDC brass dome cover

Suffix B brass escutcheon

D Suffix WHS Wall and hand shower wi shower head
diveHer vae

0 Suffix NU NU-Arm head bracket in place of arm and flange

ALL SHOWER HEADS AND HAND SPRAYS ARE EQUIPPED
WITH A 2.75 (+/-.25) GPM FLOW CONTROL DEVICE
IN ACCORDANCE WITH ASHRAE 90-75 AND 90-1980 STANDARDS

Modifications

approx.
28"
711 mm

5’,"-140 mm 1219 mm
rain. with stops

floor line

shower discharge

3’/8"-79 mm
13 mm

finished wall/!

adjustment 1/=,,-- 13 mm

60 mm 13 mm

hot and cold/
inlets

All floor to center dimensiorts optional. Concealed pipe and fittings
not furnished by manufacturer.

FORM T-SR S/

INDUSTRIES INC.
31 BROOKS DRIVE. BRAINTREE, MASSACHUSEI"I1 02104



ESCUTCHEON GASKET: Position
gasket in back side of escutcheon with
open end at bottom as shown.
The use of this gasket should not
preclude sealing valve body in wall as
chrected in installation instructions
step 2.

/-T- 27B

BOTTOM

or panel walls and it is desired to sand-
wich wall between valve body and
escutcheon, f,ow instructions below.
Note It is al mmeded to
cure valve :ou,:. construc-
t.on and not "n fit..rglass wall
for valve mo .t(r crit

VALVE ( less stops ) VALVE ( with stops )
Oder Pal No. FG-1
Wall MOtmlino Flange

1" 25ram dia. for .3 /
"S" models with vokne ,; 9omm oia.
contro.--

CUT WALL AS SHOWN
MOUNT VALVE

ffROM REAR

CUT WALL A8 SHOWN
AND MOUNT VALVE

WITH WALL MOUNTING
FLANGE FROM REAR

INDIVIDUAL PARTS
’FOr Parts %0! Shov.’n SeP
ConpOS,:e Part5 5

Part No. Description

T- HOT RENEWABLE SEAT
T-2 COLD SEAT O-RiNG
T- COLD RENEWABLE SEAT
T- HOT WASHER SCREW
T-6 HOT WASHER
T*7 COLD WASHER RETAINER
T-8 COLD WASHER

REMOVE ESCUTCHEON SCREW
RETAINERS FOR ACCESS TO STOPS

" ALLEN KEWITH

IMPORTANT

T-27CL

Esc tcheen AIIII|II

TA-10 FLOW CONTROL SPINDLE
T- 11 CAP GASKET
T- 12A CAP ASSEMBLY
%16 PACKING O-RING WASHER
T-17 PACKING NUT
T.19 21)PW DOME COVER & LOCK NUT
T-21C DIVERTER RETAINER
T-23 DIVERTER SPINDLE (MODEL A)
T-23 DIVERTER SPINDLE (MODEL BI
T-24 SPINDLE O-RING
T- 27PW ESCUTCHEON
T-28 ESCUTCHEON SCREWS (TWO)

T-JA DIAL (MODEL A)
T- DIAL (MODEL B)
T-2C DIAL (MODEL C)
T-30 DIVERTER VOLUME HANDLE
T-31 TEMPERATURE CONTROL

HANDLE
T-32 HANDLE SCREW
T-33 PLUG BUTTON
T-4 LIMIT STOP WITH O-RING
T-3SA HOT SEAT REMOVAL TOOL
T.3S COLD SEAT REMOVAL TOOL
T-S2 SPINDLE ASSEMBLY
T-$3 PLASTER SHIELD
T. $4 UTCHEON SCREW

RETAINER

TA-10
TA-2S-A

TA--2S-O

COMPOSITE PARTS
PART NO DESCRIPTION
TA-4 HOT SEAT (T-l). COLI

(T-3). COLD SEAT o-nI2)
TA-g HOT WASHER SCREW

HOT WASHER (T-). COLD
WATER RETAINER (1"-1). COLD
WASHER (’T-8). CAP GASKET (T-11
SPINDLE ASSEMBLY
OIVERTER-VOLUME SPINDLE
(T-23). O-RING (T-4) FOR
MODEL A VALVE COLOR
BEIGE OR GREY
VOLUME SPINDLE (T-23), O-RING
(’I’.24) FOR MODEL S VALVE
COLOR SLACK



PURE LUXURY

clinic
service sink
Vitreous China

ROYAL 117
Code No. 3010500

Quiet Exposed Service ,Sink

Flush Valve, Chrome Plated,

metal oscillating non-hold-
open handle, l-inch I.P,S.

screw driver Bak-Chek angle
stop with protective cap, ad-

justable tailpiece, vacuum
breaker flush connection and
spud coupling for 11/2-inch

top spud. wall and spud
flanges. See page 52 for or-
dering procedure.

8345.100

Clinic service sink with blow-out flushing action, flushing rim. and
1V2" (38mm brass top spud. Wall hung. Fixture only.

Rim Guard Not included. Specify 3 if required.,,Suggested flush valve: Sloan Royal 117H.

Shown with 8345,100 wall mounted sink faucet with 6" brass wrist

handles.
minimum pressure--25 psi at valve while flushing.

Wall mounted sink faucet Aquaseal valves

renewable seats 6’ (152mm) brass

handles color indexes plain end spout
bucket hook bottom fork brace to wall

wall to spout outlet 10,= (260mm)
screwdriver stops in inlet shanks union

inlets adjustable 8’" centers 1/2" female

thread chrome finish,

FO BE FIGURERED & FURNISHED BY OTHERS

rds Al12192.





,.-m P-9 FLUSHING RIM SERVICE SINK
CARRIER

DIMENSIONS SUBJSCT TO MANUFACTURING TOLSNANCS





PURE LUXURY

water-saver
Trirnbrook urinal

ROYAL 186
Code No. 3012600
Quiet Exposed Urinal Flush Valve,
Chrome Plated, metal oscillating
non-hold-open handle, 4-inch
I.P.S. screw driver Bak-Chek
angle stop with protective cap,
adjustable tailpiece, vacuum
breakerflush connection and spud
coupling for %-inch top spud,
wall and spud flanges. See page
57 for ordering procedure.

6581.O17
top’spud

Trlmbrook vitreous china watersaver (1.5 gallons per flush) siphon jet
urinal, with 3/4" inlet spud, flushing rim, extended stall side for privacy,
outlet connection threaded 2" inside, wall hangers. Fixture only.

Suggested flush valve: Sloan Royal 186.

S.P.S. OR 314 C.W.T. SUPPLY TO
FLUSH VALVE

FINISHED

It-V2
HANGER 314

i SLOT

16-5/8 REF.

/ t7-5._/8
24,OPTIONAL

I--’’-" / TO FINISHED FLOOR

17 112 2" S P$ FEMALE OUTLET

FINISHED WAL
N.RT INSIDE THDS.

DETAIL OF OUTLET CONNECTION

NOTE: FLUSH VALVE NOT INCLUDED WITH FIXTURE AND MUST BE ORDERED SEPARATELY

PLUMBER NOTE--Provide suitable reinforcement for all wall supDorts,

IMPORTANT: Dimensions of fixtures nominal and may vary within the range of tolerances established

ANSI Standards Al1219.2
These measurements subject to change cancellation. NO responsibdity is assumed for of superseded voed pages.





P- 10 URINAL CARRIER
OIM[NION SUBJ’T TO MANUIrACTUNING

LETT.RED DIMENSIONS TO MEET FIXTURE REQUIREMENTS
FOR INSTALLATION- REQUEST ROUGHING-IN DRAWINGS.

:1,o--.I ,- A

Ill

Ill I--’-- 8 III III

’-:-. -r-" c
Ix ,’ TO RIM III I

AS SHOWN, HEAVY S_T_E,,_ STANCHIONS . 13 LONGER SUPPORTING BOLTS
cASsUTIIRONTIpEETI.TE OURA-COATKD 0 LONGER STANCHIONS

/ (C),+,= o+ --.-.=..





PURE LUXURY

Neolo toilet
Vitreous China

ROYAL 115
Ggde.No. _30_10_0
Quiet Exposed Closet Flush
Valve, Chrome Plated, metal
oscillating non-hold-open
handle, 1-inch I.P.S. screw
driver Bek-Chek angle stop
with protective cap, adjust-
able tailpiece, vacuum
breaker flush connection and
spud coupling for lYz-inch
top spud, wall. and spud
flanges. See page 28 for or-
dering procedure.

r

2529.O14 2530.O12
,top spud (illustrated) back spud

Neolo toilet with wall outlet siphon jet action, elongated bowl, angle
back and base, I/2" inlet spud, vitreous china.
Fixture only, less seat and floor screws.

Suggested flush valve:
Sloan Royal 110 (topspud).Sloan Royal 152 (back spud)
Seat shown: Olsonite #95

water surface, seal, ballpass and operation meets or exceeds
ANSI A112.19.2M code requirements.
minimum working pressure--30 psi valve while flushing.

2530.012
FOR-WALLS UP TO iN THICKNESS FOR EACH INCH ADDITIONAL THICKNESS OF WALL ADD, .. 1" TO THIS DIMENSION

’0

NOTE TO COMPLY WiTH AREA CODE
GOVERNING THE HEIGHT OF
vACUUM BREAKER ON
FLUSH VALVE THE PLUMBER
MUST VEQ,Y DrMENSIONS
SHOWN I:OR SUPPLY
ROUGHING

NOTE FLUSH VALVE NOT INCLUDED
WITH TOILET AND MUST BE
ORDERED SEPARATELY

IMPORT/NT: Dimensions of fixtures

nominal anO may vary
wdhin te range of
tolerances estibllSheO Dy
ANSI S!anUercIs Al121g 2





SOLID PLASTIC
HIGH-IMPACT
POLYSTYRENE
COMMERCIAL
WEIGHT

[] 295
(5334.01)

295C
(5334.024)

Commercial weight, solid plas-
tic elongated, open front toilet

--seat; 310B-anodizedaluminum
hinge posts, no check.
rl White [] Black

Commercial weight, solid plas-

[] 397
(5330.!47)

[] 397c

Commercial’.weight;solid
tic round, open
sea0B anodizm,
hinge posts, no che;--:,

White Black

Commercial weight, solid
tic elongated;open front toilet. (5333.356) tic round, open front;toilet;:’..
seat; 3150 stainless steel hinge seat; 3150 stainless-steel:hinge!!

with check... posts with check. .,,: .,,:,.., :\..:::
hite Black l! White

[] Code I Colors",cc, .Ce-1 Colo
,: m..::." ,:.;-;:

SNSSC* Co:wt,-,0as- ,-.:]*’:E’’;: ’,- .;’; i ,." " "r -. "(53.107) ticelonRated,_ open ont todet ;-53 -,., .-.c.:..:.:round...
seat; .... ,... ;--:. -:., ea
hnge s thm6maton :.U ..;::F:(.;. ....

n k : ’’





PURE LUXURY

water-saver
Madera toilet
Vitreous China

ROYAL 115
Code No. 3010300
Quiet Exposed Closet Flush
Valve, Chrome Plated, metal
oscillating non-hold-open
handle, 1-inch I.P.S. screw
driver Bak-Chek angle stop
with protective cap, adjust-
able tailpiece, vacuum
breaker flush connection and
spud coupling for l-inch
top spud, wall and spud
flanges. See page 28 for or-
dering procedure.

Water-saver Madera siphon jet toilet, wtreous china, elongated bowl,

with slotted rim for bedpan holding.
Fixture only, less seat, and bolt caps.
Suggested water-saving flush valve: Sloan 110-3
Seat suggested: Olsonite #95.

2221.018 Same, less slotted rim.

NOTE TO COMPLY WITH AREA CODE GOVERNING HE HEIGHT O ACUUM BREAKER ON
LJSh VALVE THE PLUMBER MUST k’EIIFY DIMENStOt4S S4OWN FOR SUPPLYING
OUGING

estabhshecI by ANSI Stanca,:s A!2 ’9





SPECIFICATION SHEET FOR MODEL C

The ORIGINAL

I@
YES YOU CAN

LEAKPROOF WASHER CONNECTIONS
WASHER- CONNECTOR BOX

FULL SIZE

SPACE SAVER

Noufaczurers of L EAKPROOF Jacilit

’81NCE 1955

DRAIN SIZES
High Impact ABS Fits 1Vz", 14", o’lDWV Pipe., All drains ace attached at
factory- WATER-TIGHT,

PERMANENTLY SEALED
Also available with brass
I%", I-3/4" & 2" OD
drain attachments

LEAKPROOF ALL WASHER CONNECTIONS

MODEL-C
Supply pipes are brought
up TKRU raised bottom knock-
outs & grommets to 41/2"
inches where faucets attach
to provide ample clearance
of bottom of box for supply
hoses. Supply pipes are NOT
CUT belcw botton of box.

Per Max Reynolds- Dallas,Tx. Fire Dept.:
NORMAL HOUSE FIRE IS I000
ALUMINUM melts @ 1217 approx.

TALS: 22 gauge steel @ 2600to 2800 approx.
24’gauge steel @ 2400to 2500 approx.

Model

STEEL with BAKED ON ENLIEL
22

gauge pan, 24 gauge sidewallsRUST FREE ALUMINUM @4= .032 an .025 sdewallsGALVAIZED (unpainted)
-22e6 gauge pan, 24 gauge sidewalls

Manufactured & warehoused in Ennis, Texas by C:ARITII M.,N’II-ACTURING CO.
:’ .:C ’.’. ’.- :DTAC

:.hz .1..
U.S. PATES, 3,782-3,491,486 ANDPATENNDI BS ’ 7- mRAIR E ."_L;E KANSAS 6620(





These durable, attractively styled coolers occupy very little space.
Ideal for use in stores, shops, schools, offices, etc.

Steel panels have standard finish of cathodically electrocoated
acrylic enamel in Mocha Tan. Optional colors are available in enamel,
vinyl laminated to steel and stainless steel.

Model CFM is a non-refrigerated drinking fountain designed for
use with packaged water chillers or for direct connection to cold
water supply. This fountain has a limited one-year warranty, parts
only for one year from date of installation.

OASIS?

Compact On-A-Wall
Water Coolers

[] OCP1 M
[] OCP3M
OCP5M
[] CFM (Fountain only)

Mounting at any height [above] makes the Compact
On-A-Wall ideal for primary schools, children’s
hospital wards.

suGe,.s ’,=o

Cooler(s) shall deliver at least gphf
50F. water at 80F. inlet water and 90E
room temperature.

Bubbler shall have lever handle and built-in
pressure regulator to deliver smooth, steady
flow at supply pressures from 20 to 125 psL

Cooling tank shall be red brass with copper
refrigerant coils. Refrigerant flow controlled by
capillary tube. Temperature controlled by
adlustable thermostat.

All water carrying lines shall be copper.
Water cooler(s) shall have limited five-year

warranty on the sealed refrigeration system
and most component parts.

Cooler(s) shall meet specifications of U.S.
Department of Commerce Bureau of
Standards; Public Health, Sanitary and
Plumbing Codes; and be Certified to ARI,
Listed by Underwriters’ Laboratories, and
Certifiedby CSA. Water cooler(s) shall be
OASIS Compact On-A-Wall Model(s)



OASIS Compact On-A-Wall Water Cooler Specifications

Model

OCPIM
OCP3M

OCP5M

CFM

Capacity in GPH of 50F,
Drinking Water Base

Ambient Air Temperature Rate Pre-
GPH Cooler

70F. 80OF. 90OF. IO0OF.

1.4 1.2 1.0 0.9 1.0 No
3.1 2.9 2.7 2.5 2.7 No
5.1 4.9 4.7 4.3 2.4 Yes

115 Volts, 60 Hz.

Compr. Full
HP Load

Amps

1/20 1.6
1/8 3.2

1/8 3.2

FOUNTAIN ONLY

Net
Weight,
Approx.

49 Lbs.

49 Lbs.

24 Lbs.

*Air Conditioning and Refrigeration Institute Standard Rating Condition 80F. inlet water temperature

Dial-A-Drink" Bubbler: Built-in pressure
regulator assures a smooth, steady flow at line
pressures from 20 to 125 psi. All metal parts
are eilher stainless steel or brass

Stainless Steel Top: One-piece type 304
polished stainless steel with effective anti-splash
ridge. Easy-to-clean integral strainer grid

Cabinet: The separate unitized [welded)
framework of heavy gauge steel that provides
rigidity is enamel coated for corrosion pro-
tection. Steel panels have standard finish of
cathodically electrocoated acrylic enamel in
Mocha Tan Also available in optional colors of
baked enamel and vinyl laminates [see Color
Selector Guide}, no extra charge. Satin finish
stainless steel cabinets available at slight
extra cost For easy installation, units feature
removable front and side panels, are shipped
with mounting bracket.

Pre-Cooler: Cools incoming water with cold
waste water Double wall construction meets
codes. All copper construction. Hot-tin bonded.

Tank and Cooling Coil: High efficiency tank-
type cold water storage system reduces starts

and operating time of compressor. Two metal
walls between drinking water and refrigerant.
All water carrying lines are constructed of
copper tubing. Connection provided for
remote fountain

Cooling Tank Insulation: Removable, molded,
expanded bead polystyrene.

Cold WaterThermostat: Adjustable thermostat
controls cold water temperature.

Refrigeration Unit: Fan cooled condenser.
Internally spring mounted, hermetically sealed
compressor with automatic overload protector
No lubrication needed Refrigerant is con-
trolled by accurately calibrated capillary tube.

Electrical: Furnished with 3-wire service cord
and polarized plug

Limited 5-Year Warranty [Continental limits
of the United States and Canada): Five years
on the sealed refrigeration system and most
component parts. Detailed warranty certificate
enclosed with each water cooler; sample copy
available upon request.

Number ot Pespk) (Bubbler)
P" One Galkm d Capadt,/

At ARt Slndard Rating Condition

Offices, Hospitals, Schools, 25
Stores, and Lobbies
Light Manufacturing 15
Heavy Manufacturing 12
Hot, Heavy Manufacturing 10

Note: The table above is in accordance with ARI
Drinking Water Cooler Application Standard 1020.

@ Models covered by
these specifications
comply with all
known Plumbing
Code& Usted by

Underwriters’ Laboratories, Certilled by Canadian
Standards Association, and Certilled to Air Conditioning
and Refrigeration Institute.

EXPORT
Special Export Models: Model OCP1 M-50/60
is operable on 220-240 volts, 50/60 Hertz
without transformer; Models OCP3M-50 and
OCP5M-50 on 220-240 volts, 50 Hertz without
transformers UL, CSA and ARI not applicable.

Warranty: One year on the sealed refrigeration
system and most component parts. Four-year
replacement contract on sealed refrigeration
system Detailed warranty certificate enclosed
with each water cooler; sample copy available
upon request.

DMENSIONAL DRAWING
DIMENSIONS

DIMENSIONS PARENTHESES (] MILLIMETERS,

(SSS /BUBBLER

ROUGHING-IN DRAWING

5I’ MOUTING ;CREW

}’I8NPT
OUTLET

ht-FINISHED

- I.TRAR FIXTURE STOP AND ’O.D.
SUPPLY TUBE NOT FURNISHED
WATER COOLER

2.IF WATER COOLER
NEAR CORNER, 76ram}
FOR VENTILATION

MANUFACTURINO COMPANY
COLUMBUS,

’,’,,.-14 ,,’-W,STEW, P,PE, I.S{r TO / (1561

r,.(9) CONNECTION

*
6) I$ 80TTOM RE 56} /

(7401’i
/ .0o.,o.,....

Izoe) i-

Sifications subjt to change without notio

Form 3099 Printed in U.S.A.



P-14 WATER COOLER BACK PLATE & THRU STUDS

FOR: OCP-5M

NOTE:
LETTERED DIMENSIONS TO MEET FIXTURE REQUIREMENTS
FOR INSTALLATK)N" REQUEST ROUGHING’IN DRAWINGS.

fFINISHED
WALL
5-MAX. A I,

NUTS

R RNI H
WITH FIGURE

\

,i B

C
TO RIM

(OPTIONAL)

FINISHED
FLOOR

REGULA RLY FURNISHED
AS SHOWN, "DURA-COATED?
STEEL PLATE, STUDS 8= MJ’FS.

FURNISHED WHEN SPECIFIED
-1 LONGER SUPPORTING STUDS

ZURN SYSTEM FOR LAVATORIES
6 DRINKING FOUNTAINS

0 IIII IY

IUIN IN IUI’I’I If,
ERIE. PA 16512 U S A

INC.

IqOI)UCI" NUMIIR

Z- 1259-,SERIES
WlNU/I51000





PURE LUXURY

new Lucerne lavatory
Vitreous China

5S2-,C-.-..-,=’- 4" e.-.’,c.rset Fixture
=n ALL

and C. P.

PTRAP
Supplied with 2 x 114 Poly Inlet Washer

) ABS
106-7 w/Schd. 40AdaDter

4" (102mm) centers

O355.O1 2
for wa,. hanger c,ro"eealed
0355.027
for exposed bracket suDport

new Lucerne vitreous china lavatory with dual front overflows. "D’"
shaped oowl. self-draining deck area with contoured back and side
spiash smelds. Fixture omy. Shown with 2103.703 Heritage fitting.

bowl sizes:
15" t381mm) wide. 10" (254mm) front to back. 63‘ (172mm) deet3

S’O’,’;N ,*,’[T C, ENTER SET

,4-,

7"_. ,S, %,2T ’t’,_LL;D V,:T-- F;Ttr4E .ND .:jq, BE OODEED SEAq,:.TEL





Nombe. 9, 97

Sneeden Inc.
0 F.nood Road
Wilmington, NC #0

Reliance: Job II I Dent Clinic
Contract #.N62470-85-C-5214

Subject: CYificaion of

Th .i to ceatfy dzat hg following Zurn Drans mu Wate
Control produe. megt or gxcggd ANSI SpgefleCons below and
ote. manufacdh our normal care and proc.

Hydrators

Floor Drains
Roof D,U
Ic Clznou

ANSI A112.21.3
ANSI AI72.67M
ANSI A772.277M
ANSI A712.21.2
ANSI A112.36.2

Vy Truly Yours,

ZURN INDUSTRIES, INC.
HyomccJacs Division

3ohn R.

,,ICEPH T. LOREI, NOTARY PUBLIC
ERIE, ERIEUt,PENNSVA





P-15 LAVATORY CARRIER
DIM[NION UJECT TO MANUFACTUNING TOt.[NANCE

NOTE:
LETTERED DIMENSIONS TO MEET FIXTURE REQUIREMENTS
FOR INSTALLATION-REQtAEST ROUGFB-IN DRAWINGS.

FOR:

15,(1, I ...., FINISHED WALL
-.

"" MAX. "X- _LEVELING ALIGIaENT

II "
REGUL__.___ARLY FURNISHED FURNISHED WHEN SPECIFIED

AS SHOWN, HEAVY STEEL STANCHIONS,& W E! LONGER SLEEVES
SLEEVES. "DURA-COATED" CAST IRON El LONGER STANCHIONS
FEET, HEADERS,& CONCEALED ARMS.

NOTEI
LAVATORY TO BE ORDERED WITH 2" MIN. OPENINGS IN REAR TO FIT CONCEALED ARMe
AD SCREWS INES MUST BE LOCATED AT BOTTOM AS SHOWN.

ZURN RIGID SYSTL3I WITH CONCEALED jZARMS FOR LAVATORIES WITH BACK





PURE LUXURY
new Luceme lavatory
Vitreous China

(102ram) centers

355.012
or wall hanger o(...ncealed arms__
0355.027
for exposed bracket support

new Lucerne vitreous china lavatory with dual front overflows. "D’"
shaped bowl. self-draining deck area with contoured back and side
splash shields. Fixture only. Shown with 2103.703 Heritage fitting.

bowl sizes:
15" (381mm) wide. 10" (254mm) front to back, 6=A" (172mm) deep

P TRAP
Suppliecl with x 11, Poly Inlet Washer

ABS
’_:.. 106-7 w/Schcl. 40Aclater,-. 108-7 w/S.

SHOWN WITH CENTER-SET F’rTG, 38 FLEX SUPPLIES, POP.UP
OR GRID DRAIN & ’, O D "P TRAP

.,,t,,

"DIMENSIONS SHOWrw FOR LOCATION OF SUPPLIES AND P TRAP ARE SUGGESTED
NOTE: FI’I-I(NGS NOT INCLL;DED WITH FIXTURE AND MUST BE ORDERED SEPAFATELY





P-16 LAVATORY FAUCET

CHICAGD
FAUCETS

THE SYMBOL OF (UALITY

2100 SOUTH NUCLEAR DRIVE DES PLAINES. ILLINOIS 60018
312 694-4400

FILE
NUMBER

FR’rlNG
NUMBER

895-317
SECTION

H
PAGE

7

Rough n dimensns may v ’" plus Oe mirltJs.

TECHNICAL DATA

DESCRIPTION

OPERATING UNIT

MATERIAL

CHROME PLATE

C.S.I. SECTION:

No. 895-317 Hi-Lite centerset lavatory faucet with
#317 4" wrist blade handles, GNIA-E3 rigid/swing
convertible gooseneck spout with E3 Softflo outlet.

Self-contained and interchangeable.

Casting commercial red brass alloy.

Exceeds U. S. Government specifications.

15





P- 16 LAVATORY
DIMS’N$1ON SUIJ[CT 1"O IAANUFACTUNING TOI.ENANC[

CARRIER

LETTERED DIMENSIONS TO MEET RXTURE REQUIREMENTS
FO INSTALLATION-REQUEST ROUt-IN DRAWINGS.

FOR:

REGULARLY FURNISHED FURNISHED WHEN SPECIFIED

AS SHOWN, HEAVY STEEL STANCHIONS,8 W D LONGER SLEEVES
SLEEVES. "DURA-COATED" CAST IRON rl LONGER STANCHIONS
FEET, HEADERS,& CONCEALED ARMS.

NOTEI
LIVATORY TO BE ORDERED WITH 2" MIN, OPENINGS IN REAR TO FIT CONCEALED ARM
e AD SCREWS IN SLEEVES MUST BE LOCATED AT BOTTOM AS SHOWN.

IIODUCT NUMBER

ZURN RIGID SYSTEM WITH CONCEALED IZR-1231 SERIE 
ARMS FOR LAVATORIES WITH BACK





Data Sheet 3-4 B

Type ED Pressure Regulator

SECOWELD

A patented high pressure valve seat construction
which prevents steam from cutting away the valve
body ff a leak develops at the threaded seat ring
joint. A SECO Metal bushing is seal welded into
the body and threaded to take a renewable seat
ring of the same material. As SECO Metal resists
wiredrawing, if a slight leak should occur, no
damage can be done to the body or seat ring.

SPENCE ENGINEERING COMPANY INC.
Walden, New York 12586

TYPE AND ED2
PRESSURE REGULATOR

FOR SERVICE TO 600 PSIG (750"F)
The SPENCE Type(and ED2 Pressure Regulators are
designed to reduce a s-t’Ydy or varying initial pressure to a constant
delivery pressure. TheCast Steel Valves are especially constructed
for superheated steam service up to a temperature of 750 F.,,
shown below.

Delivery pressure ranges, determined by a choice of Pilot and
Control Spring, are as follows: , 3 to 20 psi

5 to 50 psi []
10to 100 psi []
20 to 150 psi []

Type ED2 120 to 300 psi []

Cast Steel Main Valve and Pilot Bodies are suitable for maximum
inlet conditions as follows:

Below 600 F 600 to 750 F

Screwed Ends psi [] 300
Flanged ANSl 150 lb..[] 15Q.psi
Flanged ANS1300 lb..I-I 300 psi I-1300 li
Hanged ANSI400 lb..[] 400 psi [] 400 li
Flanged ANSI 600 lb. [] 600 psi [] 600 psi

Other Materials:
Seats and Discs [] SECO Metal
Stems [] Stainless Steel
Diaphragms [-] Stainless Steel

Springs Q Tempered Steel*..

A- 2 86for pressures 400 psi and higher.

Main Valve Accessories:

[] Condensation Chamber regularly furnished for steam
temperatures above 600 F.

[] SECOWELD Seat Construction regularly furnished for
pressures 400 psi or higher.

[] Parabolic Di furnished on special order.
[] Stellited Seats and Discs furnished on special order.

Pilot modifications see other side

Adjusting
"-]I’ Control Nuts,.

Typical installation of the Type ED
or ED2 Presets Regulator

Printed in U.S.A. 9C

[] SECO Metal
[] Hardened St. Stl.
[] Stainless Steel
[]A-286 Alloy Stl.

Gate

Valve/--

pitch owoy from pilot
avod water pockets

"-Condsnsotion Ohomber required
for steam temporoture obove 600SF





RATED STEAM CAPACITY TABLE
TYPE E MAIN VALVE--FULL PoRT

Pounds of Saturated Steam Per Hour

ILO|ICI_ ’" 3" 4" b" 0’" U" tO’" 12"

20 5-0 90 165 370 520 035 1175 1040 2610 4390 6470 10030 14715 26345 41090 GGO40

25 IO IOO 165 350 575 020 12OO 2025 2070 4030 7115 11030 16105 20900 40OUO 72645

64 100 190 365 595 955 1345 2105 2906 5025 7400 11475 16035 30140 47030 75500

’30 16 105 195 390 615 990 1390 2175 3085 5190 7645 11055 17400 31150 49530 70080

10-0 115 215 415 675 1080 1515 2370 3365 5655 8330 12920 18955 33940 53965 85075

40 25 120 220 425 695 1115 1565 2450 3475 5050 0615 13355 19600 35005 55790 7950
20 135 250 480 760 1250 1760 2755 3905 6570 9680 15005 22020 39425 62690 98830
16 140 260 SOS 825 1320 1850 2900 4115 6920 10195 15005 23195 41530 F6035 104105

50. 35 130 245 470 765 1225 1720 2695 3630 6435 04110 14700 21575 30025 01415 06920

30 150 275 530 065 13U5 1945 3045 4320 7270 10705 16600 24300 43915 09360 109330
25 100 300 .060 945 1515 2125 3325 4720 7940 11695 10130 26605 47635 75745 19410.
20 165 310 600 975 1660 2190 3430 4670 0105 12060 18700 27440 49125 70110 123140

60 45 140 265 510 030 1330 1065 2925 4150 6075 10200 15935 23305 41665 66570 104945

40 160 300 575 040 1505 2115 3310 4700 7909 11045 10055 26495 47435 75425 I0905
35 175 330 630 1030 1650 2320 3030 5155 0665 12765 19790 29045 51905 02600 130345
30 190 350 600 1105 1770 2490 3095 5530 9300 13700 21240 31170 55005 80735 139005

75 55 100 330 640 1045 1670 2350 3675 5215 8775 12925 20040 29405 52645 03710 13197
50 195 365 705 1150 1040 2505 4045 5740 9655 L4220 22050 32355 57930 92110 145215

45 210 395 760 1235 1900 2705 4360 6105 10405 15325 23760 34065 62420 99255 156475

mmmllD 40 225 420 005 1315 2105,I11-4630 0570 11050 16275 25230 37025 60205 IO5400 166160

100 75 226 420 810 1320 2115--"zg"/-" 4055 6605 11110 16365 25370 37230 66850 105965 197090
60 275 010 985 1610 2575 3620 5665 0045 13525 19025 30000 45330, 81155 129045 203440

50-U 295 550 1060 1725 2765 3005. 6060 0630 14515 21300 33145 40640 97065 130475 2111300

125 100 250. 470 905 1475 2360 331"5 5190 7370 12395 10255 20305 41535 74360 110235 196400
76 335 630 1215 1900 3170 4455 6970 9895 16645 24516 38010 65776 99660 150785 250320

654 360 670 1290 2100 3370 4730 7405 10510 17680 26040 40370 59245 106065 168655 265800

150 125 275 515 UUO 1610 205 3625 GUO U060 13555 IUUTO 30960 ’45430 01340 120335 20095
tO0 370 695’ 1340 21U5 3500 4915 7695 10920 IU370 27055 41945 61555 10205 175235 276255
90 425 790 1520 2490 3070 5575 9730 12390 20040 30700 47505 60045 125045 190035’313460

175 160 295 SSS 1065 1740 2785 3915 6130 8695 14625 21545 33405 49020 87765 139555 220005
125 405 755 1455 2370 3800 5335 8355 11060 19945 29375 45545 66036 19660 190270 299960
100 475 890 1715 2790 4475 6285 9835 13960 22400 34505 53925 78690 140080 224016 363165
90 465 910 1750 2055 4575 6425 10055 14275 24005 35360 54020 0450 144030 229015 361045

200 150 435 810 1560 2545 4080 5725 0965 12725 21405 31525 40600 71730 128420 204200 321920
15 515- 996 1050 3015 4025 6780 10615 15065 25335 37320 57060 04010 152016 241715 301000

110 550 1030 1900 3230 5175 7265 1300 16150 27160 40005 62025 91020 162960 259120 400500

225 16 460 .860 1660 2710 4340 6095 9540 135401 22770 33540 52000 76310 136620 217240 342475

150 550 1025 1975 3220 5155 7240 ,11335 16090 27065 39065 61010 90700 162300 258200 407055

)25-0 015 1145 2210 3600 5765 0100 12600 18000 30270 44505 09130 101440 I01615 290765 455265

20 200 .190 010 115 2lift() 41J5 U,14 O(Jllu 14300 241)00 :15440 54045 00630 14,1:155 22054(l :ll;llll,5

175 500 IO05 2095 3410 5405 7076 12020 17000 20090 42255 65516 06145 172130 2737OO431405

160 055 1220 2350 3030 0135 0615 13490 10145 32200 47435 73540 107920 193210 307225 404355

140 075 1205 2435 3070 0360 0930 13905 19045 33300 491o5 70230 111060 2o0270 310445 502025

Based on 10% (2 psi minimum) accuracy ol regulation.
75% and 50% reduced trim (PePabolic) 15 available 1/2" to 12" size only.
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Teledyne Farris Safety Valves/High Capacity/Screwed Connections

T__E 1855-O Male Inlet, Female Outlel, Open Lever
The ]-eleoyne Pards 1855-OL Series ernbodies the most progressive
engineering design features for three-way High Capacity operation--
High Capacity with minimum inlet pipe size; High Capacity with
ASME-NB certifiation; High Capacity with the greatest economy to
you. Temp. Range 20F to + 450F.

The 1855-OL Series has extra-long top guiding for safe, positive
protection. This valve also features optically machined and lapped flat
seat and SELF-ALIGNING disc for maximum tightness and positive
shut-off.

VALVE INLET

IZE OUTLET

SEAT DIA.

MAX. SET
PRESS. PSIG

PLAIN CAP

PACKED LEVER

B

C

APPROX. WEIGHT

l/z % 1V: 2 f2/: 3

% 1 2 2 3

3 300 300 300 300 250 250

6 6% 7 9 11 13% 15%

6 7 7% 9 12 14V 16

74 8V4 84 11% 14 16 18V4

l,a l"/:a 1W: 3 3W: 4

2%s 2ss 31 4 4% 5’/*

3 3% 5 11 20 30 40

NOTES: I. Conforms to ASME Pressure Vessel Code, Section VIII and has been tasled and

,mlW2 rated for capacity by the National Board el Boiler and Pressure Vessel Inspectors.
Flanged inlets available on quantity orders.

3. "O" Ring Seat Seal for additional tightness optional. Add "R" to type number
(example: 1855R-eL).

4. Plain cap (no lever) & packed lever designs available on application.
5. Test leer required for Air, Steam & Hol Water Service.

6. Types 1855 and 1855-PKD may be used for back pressure to 50 PSIG when

PART NAME MATERIAL

Body

Bonnet

Disc

Blow Down Ring

Cap

Stem

Spring Adj. Screw

Jam Nut

Spring Button, Upper

Spring Button, Lower

Groov-PIn

Spring

Test Lever

Stem Test Washer

Stem Jam Nut

Button H’d Rivet

Set Screw

ASTM B16 H.H. Brass or
ASTM B62, Bronze
ASTM A126 CL B, Cast Iron

ASTM B18 H.H. Brass

ASTM B16 H.H. Brass

ASTM A47 Gr. 32510, Mall. Iron

ASTM A51 "F/pe 303 St. St,

ASTM B16 H.H, Brass

ASTM B15 H.H. Braes

ASTM A108 Gr. 1117

Carbon Steel, Plated

Stainless Steel, Hardened

Carbon Stool, Rust Proolod

ASTM A47 Gr. 32510, Mall. Iron

klSI C1117

Steel, Plated

Steel

Steel, Plated





VALVE TYPE AND SIZE

SET 1855 11,x 4x1V lxlt Ix2 2x3 hx4 3x4

PnESS. 10S6.(C)IV IxW* 1,.2 2.2w 2,.3 3.4

IJIIC 4 9 15 25 35 57 90 142

$IJNCJ 20 45 76 123 175 285 49 710

1 92 207 355 575 827 1332 22J 3311

20 131 296 507 821 1182 1902 324 4728

30 171 304 659 1067 1536 2472 426" 6145

40- 210 473 811 1313 1890 3042 5252 7563

80 249 661 963 1559 2245 3612 6236 8981

60 289 650 1115 1805 2599 4102 7220 10400

70, 328 730__.__ 1267 2051 2953 47______52____ 8204 1820
80 360 827 1418 2297 3307 5322 9109 13230

90 407 916 1570 2543 3661 5092 10170 14650

100 446 1004 1722 2789 4015 6462 11160 16070

110 ,’ 486 1093 1874 3035 4370 7032 12140 17490

120 525 1181 2026 3281 4724 7602 13130 18900

130 564 1270 2178 3527 5070 8172 14110 20320

140 1504 1358 2330 3774 5433 0742 15090 21730

150 643 1447 2482 4020 5787 9312 16080 23150

160 683 1538 2634 4266 6141 8082 17060 24570

170 722 1624 2786 4512 6495 10450 18050 25990

,180 751 1713 2938 4758 6850 11020 19030 27400

190 01 1801 3090 6004 7204 11590 20010 28820

900 840 1890 3241 5250 7558 12160 21000 30240
210 879 1978 3393 7912 12730 21980 31660
220 919 2067 3545 6267 13300 22970 33070

230 950 2156 3697 0021 13070 23950 34490

240 99 ?244 3049 0|76 14440 24940 35010

250 1037 2333 4001 9331 15010 25920 37320

280, 1076 2421 4153 9685 15500

270 1116 2510 4305 10040 16150

280 1155 __2598 445.__7 10393 16720

290 1194 2687 4609 17290

"300 1234 2776 4761 11097 17800

" NOTE: Hoaw black line indicates pressure limits of 1856M(C)
i:i.’, :"; "i ,;, ." -"’" ":;" :’.,,’:: IW: ::"."..".:;’’:’.:,,

1i INCR 1.4 3.1 S 9 12 20 ,S 50

61 INCR 7.0 16 27 44 62 101 " 175 252

10 33 74 126 204 294 471/ 816 1175

20 "4 105 180 291 420 0"}S 1166 1678

30 1161 136 234 379 $46 /877 1515 2181

40 75 168 288 466 671,/’ 1079 1804 2684

50 89 199 342 553 .6 1282 2214 3187

60 395 041 ’(22 1484 2563 3690231

70 117 "262 449 728#" ,1048 1686 2912 4193

O0 130 " 503 1174 1009 3262 4696

90 144 32K 5574/"903 130020913611 6200

100 158 357 611/ 990 1426 2293 3960 6703

110 172 388 1078 1551 2496 4310 6206

,120 188 420 P 1165 1677 2698 4669 8709

130 200 451 , 1252 1803 2900 5009 7212

140 214 4 827 ,1340 1928 3102 5358 7715

150 226 ,ab!4 881 ’t427 2054 3305 5707 0218

160 242 ’545 934 i 2180 3507 6067 8721

170 256 " 577 988 lm. 2306 3709 6406 9224

180 270," 606 1042 1609
.,"
2431 3912 676S 6’27

190 28 640 1096 1776 ’57 4114 710S 10230

200 g .71 1150 1864 21.3 4316 7454 10730

210 J12 703 1204 1851 9800. 451. 7,06 11236
220 j 326 734 1258 2047 2935"%,4721 0153 11739

230 , 340 706 1312, 2110 3000 "43 8502 12242

240 " 354 797 t360 2213 3105 51._1._1._1._1._1 0052 15745

-’.0"-- 300 8"-----" 1420 230t 3311 8328 ", 9201 t3250

382 800 1473 2388 3437 5530 _i%396 892 1827 2476 3563 5732

,80 410 923 1581 2563 3689 S935

f 290 424 954 1635 2GS0 3815 6137

300 438 906 1609 2761 3941 6339

NOTE: Heavy’ black line Indicates pressure limits of 1856M(C)..., ’.. ;

IO56MrC x/4 1x1V4 1x2 2x2 2Vx3 3x4//"

30 S,’IJ,. 14,6 25 41 50 103 16f 230 ,!

60 9,1 ".6 36 57 82 228 326

80 10.5 23.8 "% 42 66 168 263 376

130 13.4 30.3 $4 121 215 336 400

140 14.0 31.5 56 87% 126 223 350 490

150 14,4 32.6 58/ 91 i%30. 231 361 516

160 14.9 33.6 94 239 373 $33 i ’.

180 15.8 35.7 99 143 .’ 396 564

190 15,2 35, 65 102 146 o 404 879

200 16,5 3 67 105 IS0 267 417 594 -..’:. ,’ .. " ;

210 17.1 /3.58.5 68 107 154 273 "25 508

220 17.S ,389.4 70 110 1S7 2. 4L 622 "."’ ........ ’,

240 IB.2 / 41.2 73 114 154 282 458 %651 " ..’, ’:: ’"’ "?’" ’:’ ::",!!."""i :;" "it/"
250 18" 42 75 117 160 298 466

260 ".0 43 75 119 171 304

121 174 310 "’ -.
124 178 316 .i".."" ’" ":"’:’"’ :’’ L’ ",126 181 322

128 184 327
’.:L... 290 20.0 45.4 60





Nolnd Company
1000 Gre nville Highway
Kinston, NC 28501
Telephone: (919) 523-6171

101 Branches
Serving The South

Plumbing
Heating
Electrical
Air Conditioning
Refrigeration
Industrial
Machine Tools

NOLAND
5214 02695 1.4.1f Drawing M-4 Detail2/M3/M4

MEDICAL/DENTAL CLINIC

Item No.

STEAM METER AS PER DETAIL
NO.2 DWG M-4

(]) BIF Mode] 0402 2" Shuntf]ow Steam meter
complete with 250# C.I. Body-Self contained
counter, remote counter with contactor and
capacity to measure 2800 ]bs/HR,Steam at
]25 PSI entering pressure.





Description

BIFs axial-turbine type Shuntflo meter,

Series 402, is a totalizing meter designed to

measure the flow of steam, air, or gas. Self-

contained and self-operating, it requires no
mercury, pressure piping or compressed air.

No external power is required except for

operation of accessory contacts to remote
receivers or for digital output.

This compact meter is easily installed, being

mounted directly in and supported by the pipe

line. Ruggedly constructed, all parts subject

to pressure are of high tensile gray iron,

bronze or cast steel.
A.s the steam, air or gas flows through the

meter body, a portion of the flow is diverted
to drive the fan shaft assembly, rotating on a

jewel bearing. A second set of blades on the

fan shaft, rotating in damping fluid, acts as a

damper or governor. Rotational speed of the

shaft is proportional to the rate of flow at all

rates within the normal range of the meter.
Therefore, the number of turns made by the

shaft is a measure of the total flow.

Suitable gearing reduces the rotational speed

to a driving magnet in the damping chamber.

A counter box, located below the damping

chamber contains a following magnet, a six-

TOP ROTOR ASSEMBLY

NOZZLE PLATE OIF1CE PLATE

FILL PLUG

FANSHAFr
ASSEMBLY

COUNTER CHANGE GEARS

2 GEAR ANO PINION

WEL BEARING UNIT

)RAN PLUG

BEZEL AND

CJNT’ER DiAL
GF..ARiNG ASSEMBLY

Fig. Cross ecfion of ShuntflO Meter

I>nntO0 U S A

Shuntflo(R) Meter
Axial-Turbine Type For Steam, Air or Gas

Product Series 402

Specification Data

digit counter and dial, plus necessary gearing

to cause the counter to register the desired

units of flow.

Rg. 2 sic meter Ihowlng onduttbox foottonal electronic

ut
il/Analog Output: When a Dig

t signal is required, 8 bronze prob(
anently screwed and sealed int
hamber.
c pickup, in a cast iron qnduit

box and sketed steel cover is ghtly
screwed in.the probwell msecured
with a cckut.
Thates a oltage pulse for

capaci the pick
per second signal. :tronic transmitter
amplifies is signal conveds it into an

analog 4-20 mA DC, al or a digital 20

(nominal) pulse = d pulse train signal.

The electronic cw r utput is jumper

selectabte for0 pulse r second or 4-20

mA DC. A pul receiver circuit is required to

use the 0-2gutse per secon mode. Both

the transmer and pulse receipt are made
from varies electronic comp nts mounted
on an ched copper clad fibe [glad/epoxy
circard which is mounted in s s’
N_1,losure,
o stuffing x: Problems of pressure
-leaksge are eliminated by the design of

magnetic, rather than mechanica transmis-
sion of rotation. Slippage of the magnetic

drive does not occur in nodal operation,
since the speed of the driving magnet is only

about one revolution per minute at rated
capaci.

Ref. 402.201-1
1/85 Supersedes 9/83





Open upper limit, ’or temporary overload
ranoe, meP.,ns that the mechanical totalizer
will continue to register accurately at rates
up to 200% of rated capacity on steam
service.

Ovedoads of more than 150% of oapacity
should not exceed 10 minutes duration or
once in 12 hours frequency.

Direct reading: Meter is calibrated and
counter geared to read directly in pounds of
steam, or cutt of air or gas.
Low maintenance: Meter has a minimum
number of moving parts. Disassembly and
replacement is easy. In most cases, modifica-
tion of capacity is affected by removal and
replacement of the orifice plate assembly.
Counter can be removed or replaced without
shutting off the flow. Means for sealing the
counter to prevent unauthorized tampering
can be provided.
Engineering Specifications

Service: Steam, Air or Gas up to 300 psig or
750F.
Operating temperature for Digital/Analog
Model:

Sensor: -20F to 450F
Electronics: -20F to 2000F

inme of the gases that can readily be
etered by the Model 402 Shunfflo:

argon
boron flouride
butadiene
carbon dioxide
carbon monoxide
coke oven gas
ethyl chloride
helium
hydrogen
manufactured gas

methane
natural gas
nitrogen
oxygen
petroleum gas
propane
sewage digester gas
sulphur dioxide
vent gas

Size: The 1 in. cast steel unit is available
with threaded ends only.
The 1,2, 3 and 4 in. sizes have flanged ends
"(250 Ib cast iron ASA Std., 300 Ib steel ASA
Std. except in one inch size) for horizontal
installation.
For line sizes 5 in. and over, a by-pass
assembly is used. The assembly includes a
2 in. meter, high tensile iron (or steel) flanged
elbows, a main line orifice plate, and 2 in.
fittings, but not the companion flanges. Shut-
off valves are required. These valves can be

(nrnished by BIF or the customer, but meter
ust be calibrated at BIF with the valves in

place.

Meter body construction for pressures and
temperatures in excess of 250 psig or 450 F
is cast steel.
Space requirements: For accurate metering,
it is necessary to provide straight sections of
pipe upstream and downstream from the
meter, in addition to the clearance required.
The straight sections must be of the same
nominal size as the meter, and at least as
long as specified in the following table:

METER
IrPE AND SIZE

IN-LINE
(1.2.3, 4 inch)

BY-PASS
(5 nch and Irger)

FITTINGS
UPSTREAM UI>SlEM

any 12

PiPE
DIAMETERS

DOWNSTREAM

On elbow 10 5

two aows
in lame Diane 15 ,5

two elbows
not same Diane 2 5

gate valve
(if not
wcle

Differential: For meters where line pressure
is 50 psig or less, differential of standard
meters at rated capacity is approximately 20
in. of water.
For line pressure in excess of 50 psig,
differential of standard meters at rated
capacity is approximately 80 in. of water.
Calibration at other differentials for specific
customer conditions can be provided at
extra cost.
Loss of pressure, or pressure drop, is
normally the same or slightly less than the
differential.
Calibration: Each Shuntflo meter is individ-
ually tested and calibrated for the customer’s
specific conditions. Readings are readily
corrected for variations from these conditions
by use of a special slide calculator furnished
with the direction book, or automatically if
the meter is equipped with a pressure com-
pensating counter.
Accuracy and range: !n-line meters, 1, 2, 3
and 4 inch line size and by-pass meters 5 in.
and larger are accurate within :!:2% of actual
flow over a range of 10:1 for most standard
table capacities and pressures.
Accuracy for Digital/Analog Model: :1:2% of
actual flow over a range of 10:1 plus :1:0.02%
per degree F above or below 700F ambient
temperature at location of electronic trans-
mitter box.





J

,"Counter: Direct reading in pounds of steam
or cubic feet of air or gas. Readout is on 6-
digit dial and pointer type, or cyclometer type
counter as specified.
Capacity: Model 402 Shunfflo meters are
available in eight standard orifice sizes. The
rated capacities at pressures from 1 to 300
psig are shown in Capacity Table, Ref. No.
400.21-3.
Capacities and ranges: In the 4-20 mA DC
mode, 4 mA corresponds to no flow and 20
mA corresponds to 150% of capacity. The 20
mA value may be altered to meet special
customer requirements as determined by the
product engineer.
In the 0-20 pulse per second mode, 0 pulse
per second corresponds to no flow and 20
pulse per second corresponds to about
100% of capacity, The specific pulse rate for
100% capacity is determined by flow calibra-
tion and appears on the nameplate as the
totalized flow value for 100 pulses,
-JDemping liquid: For steam, the damping
liquid is water, replenished and maintained
by condensation during operation.
For air or gas, the damping liquid may be
kerosene, water, anti-freeze solution, or other
liquid depending upon the nature of the gas.
For visual check of the liquid, a gauge glass
should be specified.
Meters are calibrated using the same damping
fluid to be used in field installation.

lectrical requirements for
log Model

Tra power:. 4-20 mA
12 to VDC. The power is

equipment such a
case or a similar
current power.
Pulse
2 Watt.
Maximum
cludes wire

power:

Signal transmis
twisted pair #22
Shielded twiste
#22 AWG or
preferred
equipment o

loop power,
by

BIF "B"
that supplies

VAC, 50/60 Hz,

1,000 ohm in-
equipment.

I: Up to 1,000 ft. by
(or larger) wire.

ir such as Belden #8451
#8760 #18 AWG is
in areas with power

noise sources.
Cable run in with power
wiring./
Maximu distance ,hunfflo meter
and tra#smltter is 25 ft. (as pl ,=d). This
cable ay be run in conduit, Shuntflo
meter/and transmitter will accepl /2 inch

concJit connections.
PulSe receiver output: Optically ed,
open collector transistor switch.

Optional Accessories
Gauge glass
Pressure compensated counter
Combined counter and contactor
Remote totalizer, electrically operated
Mechanical totallzer (optional on electronic
units)
BIF instrumentation such as "B" case, etc.
(electronic units only)

ECCENTRIC
REDUCER

SHUNTFLO METER

ECCENTRIC
REDUCER

ECCENTRIC
REDUCER

METER

ECCEWrRIC
REDUCER





*Dimension includes optional mechanical counter

FIG. 8 By.p Shuno Meter for meeerlr upward flow In RO. ?- By.pau Shun/o Meier for melng o’ownwn flow/n
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38QN
Heat Pumps--Outdoor Section

Installation and Start-Up Instructions

SAFETY CONSIDERATIONS
Installing and servicing air conditioning equipment can be
hazardous due to system pressure and electrical compo-
nents. Only trained and qualified service personnel should
install or service air conditioning equipment.

Untrained personnel can perform basic maintenance, such
as cleaning and replacing filters. All other operations should
be performed by trained service personnel. When working
on air conditioning equipment, observe precautions in litera-
ture and on tags and labels attached to unit.

Follow all safety codes. Wear safety glasses and work
gloves. Use quenching cloth for brazing operations. Have
fire extinguisher available. Read these instructions thor-
oughly. Consult local building codes and National Electrical
Code (NEC) for special installation requirements.

WARNING

Before installing or servicing unit, always turn off main
power to system. There may be more than one discon-
nect switch. Turn off accessory heater power if applica-
ble. Electrical shock can cause personal injury.

INSTALLATION
Step 1--Check Equipment and Jobsite--Install on a solid,
level mounting pad. It is recommended that unit be
attached to pad using tiedown bolts. Fasten unit to pad
using holes provided in unit mounting feet. See Fig. 1.

4’-0" OVERHEAD SPACE REQUIRED
FOR SERVICE AND AIRFLOW

CONTROL
BOX LOUVERED

CASING

14’V,6".

7,,. DIAM
HOLE WITH
1W’ AND 1%"
CONCENTRIC.
KNOCKOUTS
FOR POWER
WIRING
(OPP. SIDE)

%" DIAM
HOLE FOR
CONTROL
WIRING ._
LIQUID
VALVE
SERVICE
PORT
(HIDDEN]

SUCTION
VALVE
SERVICE
PORT

1’-6" AIRFLOW AND
SERVICE CLEARANCE
AROUND UNIT 12"

AIRFLOW ON VALVE SIDE

A86167

’-"12"(505
mm)

GRAVEL APRON
ALL AROUND PAD

"(9.5 ram) TIEDOWN BOLTS

S

A87150

Dimensions (ft.in.)

Model 380N 015.030 036-048 060
Diameters 1-912 2-51, 3-3

Squares (minimum) 1-11 2-6 3-4
Tiedown Bolt
Locations C 1-11518

D 1-4 1-1012 2-7
1-1

Fig. lmDimensions, Connections and Mounting Pad (Refer to Table 1)

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.

Book 4 PC 101 Catalog No. 533-620 Printed in U.S.A. Form 38QN-10SI 10-87 Pg Replaces: 38QN-9SI

Tab 15a 15a



MODEL 38ON
OPER WT (Ib)*
REFRIGERANT

Control
COND FAN

Air Discharge
Air Oty (Cfm)
Mtr Rpm (60 Hz)

COND COIL (fins/in.)
Tube Dlam
Rows
Refrlg Ckts
Face Area (sq ft)

DIMENSIONS (ft-in.)
Diameter A
Height B

CAUTION
CONNECT. (In. ODF)

Suction
Liquid

REFRIG LINES
(in. ODF)

Suctlon
Liquid

Table 1--Physical Data
015 018 024 I0 0 I038 I0,2 o. I050

22
AccuRater (Bypass Type)
Propeller Type, Direct Drive

Vertical
1850 2400 3100 3800 4000 5000
830 1075 850 1075 840

16
-in. E-Coil

2
2 2 2 3 4

12.77 17.33 21,88

1-91/ 2-51 3-2
2-7

Cmpatilbie Fitting (Suction) & Flare (Liquid)

*Weight increases slightly with addition of any accessories.
t38QN048-060 require 11/-in. suction line for optimum perform-
ance. A ’,- x 11/-in. connection adapter accessory (Carrier Part
No. 28AU900061) is available. If a 7/-in. accessory tubing pack-
age is used, expect a slight capacity loss.

When installing, allow sufficient space for airflow clearance,
wiring, refrigerant piping and servicing. Maintain a mini-
mum of 4 ft clearance from obstructions above and 18 in.
around unit (12 in. on valve side). Maintain a distance of 24
in. between heat pumps. Position so water or ice from roof
or eaves cannot fall directly on unit.

Step 2--Replace Indoor AccuRater" Piston, if Required--
Check indoor coil piston to see if it matches the required pis-
ton listed in Table 2. If it does not match, replace indoor coil
piston with piston shipped with this outdoor unit {located in
plastic bag taped to valves). See Fig. 2.

Table 2--AccuRater" Chad

OUTDOOR
UNIT OUTDOOR INDOOR
38QN PISTON PISTON
015 35 46
018 40 49
024 46 59
030 55 65
036 61 73
042 67 73
048 73 82
060 78 101

CAUTION

LIQUID
LINE
SERVICE
VALVE

SERVICE
PORT

RUBBER O-RING FLARE NUT

A87151

Fig. 2--AcuRater (Bypass Type) Components

Step 3--Make Piping Connections--Outdoor units may be
connected to indoor sections using Carrier accessory tubing
package or field-supplied tubing of refrigerant grade, cor-
rect size and condition {Table 1). For tubing requirements
beyond 50 ft, obtain information from local Carrier
distributor.

Outdoor Units Connected to Carrier-Approved Indoor
Units--Outdoor units contain correct system refrigerant
charge for operation with indoor unit of the same size when
connected by 25 ft of field-supplied or Carrier accessory tub-
ing. Check refrigerant charge for maximum efficiency.

DO NOT BURY MORE THAN 3 FT OF REFRIGER-
ANT TUBING IN GROUND. If any section of tubing
is buried, there must be a 6-in. vertical rise to valve con-
nections on outdoor unit. If more than the recom-
mended length is buried, refrigerant may migrate to
cooler buried section during extended periods of unit
shutdown. This causes refrigerant slugging and possi-
ble compressor damage at start-up.

CONNECT REFRIGERANT LINES to fittings on unit
suction and liquid service valves (Fig. 1). Liquid service
valve has flare fitting; suction service valve has Compatible
Fitting. Make suction line connection first. Slide flare nut
on liquid line, then flare and connect liquid line. Use a maxi-
mum torque of 15 ft-lb to tighten flare nut. {Do not disas-
semble AccuRater.) Unit Compatible Fitting permits
mechanical or sweat connection as described below.

Models 38QN048,060--When using l/s in. field-supplied
refrigerant suction line, sweat-connect suction line to 1’/ in.
end of required connection adapter. Be sure to provide a
heat sink at the service valve to prevent damage during
sweating operation. Connect ],-in. end of adapter to unit suc-
tion line Compatible Fitting. Connect liquid refrigerant line
to unit. When a /-in. field-supplied suction line is used, pro-
vide a field-supplied /,-in. to /-in. suction line adapter {not
necessary if 38LS accessory tube is used).

NOTE: Compatible Fitting on outdoor section has alumi-
num plug located beneath compatible nut on suction valve.
Plug keeps contaminants out of Compatible Fitting.

When removing compatible nut, be careful pressure
build-up does not cause aluminum plug to blow and
cause personal injury. After tubing is hooked up, dis-
card plug.

Mechanical Connection--Mate one set of connections at a
time.

1. Remove nut on Compatible Fitting.
2. Remove plug and be sure O-ring is in the groove inside

the Compatible Fitting.
3. Cut tubing to correct length. Deburr and size as neces-

sary. Slide nut onto tube.
4. Insert tube into Compatible Fitting until it bottoms.

Tighten nut until it bottoms on shoulder of fitting or
valve. Keep tube bottomed in Compatible Fitting while
tightening nut.

If undersized, damaged or elliptically-shaped tubing is
used when making Compatible Fitting, leaks may
result.



Sweat Connection--Use refrigerant grade tubing.

1. Remove locking nut, plug, rubber O-ring and Schrader
core and cap from valve service port.

2. Cut tubing to correct length. Deburr and size as

necessary.
3. Insert tube in Compatible Fitting until it bottoms.

NOTE: Wrap top and bottom of service valves in wet
cloth to prevent damage by heat. Solder with low-
temperature (430 F) silver alloy solder.

4. Replace Schrader core and cap.
5. Evacuate or purge system with field-supplied

refrigerant.

Compatible Fitting Repair
MECHANICAL CONNECTION--Frontseat unit service
valves. Relieve refrigerant pressure from tubing. Back off
locknut from Compatible Fitting onto tube. Cut fitting
between threads and O-ring. See Fig. 3. Remove tubing sec-
tion remaining in threaded portion of fitting. Discard
locknut.

COMPATIBLE FITTING
CUT

LOCKNUT
O-R ING A86191

Fig. 3--Repair of Mechanical Connection

Clean, flux and insert new tube end into remaining portion
of Compatible Fitting. Wrap valve in wet rag to prevent
damaging factory-made joints. Heat and apply low-tempera-
ture (430 F) solder.

SWEAT CONNECTION--Frontseat unit service valves.
Relieve refrigerant pressure from tubing. Clean and flux
around leak. Repair, using low-temperature {430 F) solder.
Evacuate or purge evaporator coil and tubing system. Add
refrigerant charge. See Refrigerant Charging.

Step 4--Make Electrical Connections--Be sure field wir-
ing complies with local and national fire, safety and electri-
cal codes, and voltage to system is within limits shown in
Table 3. Contact local power company for correction of
improper line voltage.

NOTE: Operation of unit on improper line voltage consti-
tutes abuse and could affect Carrier warranty. See Table 3.
Do not install unit in system where voltage may fluctuate
above or below permissible limits.

See Table 3 for recommended fuse sizes. When making elec-
trical connections, provide clearance at unit for refrigerant
piping connections.

INSTALL BRANCH CIRCUIT DISCONNECT PER NEC
of adequate size to handle unit starting current. Locate dis-
connect within sight from and readily accessible from unit,
per Section 440-14 of National Electrical Code (NEC).

ROUTE LINE POWER LEADS--Extend leads from dis-
connect through power wiring hole provided (see Fig. 1) and
into unit splice area. Remove control box cover to gain
access to unit wiring.

Table 3--Electrical Data (60 Hz)
Three.phase available with 036.060 sizes

OUTDOOR
UNIT 38QN

015-32
018-33
024-32
030-34
036-31
042-31
048-31
060,31

VIPH OPER VOLTS*
Max Min

253208-230/1

036-51
042.51 208/230/3 254
048-51
060-51
036-61
042-61 460/3 506
048-61
060-61

197

187

414

FLA --Full Load Amps
HACR--Heating, Air Conditioning, Refrigeration
LRA --Locked Rotor Amps
MCA --Minimum Circuit Amps
RLA --Rated Load Amps

LRA
35.0
49,0
53.0
70.0
86.7

108.0
110.0
142.0

RLA

MAX FUSEt OR
FAN MCA HACR TYPE
FLA CKT BKR AMPS
0.7 9.7
0.7 13.8
2.1 18.6
1.9 24.1
0.9 24.5
2.6 29.9
1.9 36.0
2.1 43.4
0.9 15.3
2.5 19.1
1.9 20.2
2.1 28.9
1.6 8.0
1.6 10.6
1.6 10.4
1.6 13.9

COMPR

7.2
10.5
13.2
17.6
18.9
21.8
27.3
33.0

15
20
30
40
4O
5O
60
60

65.0 11.5 25
80.0 13.3 30
92.0 14.7 30

130.0 21.4 45
32.8 5.1 15
35.0 7.2 15
46.0 7.0 15
65.0 9.6 20

*Permissible limits of the voltage range at which unit will operate
satisfactorily.

tTime-delay fuse.

NOTE: Control circuit is 24 v on all units and requires external power source.



CONNECT GROUND LEAD AND POWER WIRING--
Connect ground lead to ground connection in control box for
safety. Then connect power wiring. See Fig. 4. Splice line
power leads to yellow and black pigtails. Use wire nuts and
tape at each connection. Connect unit wiring to copper
power wiring only.

CONNECT CONTROL POWER WIRING--Route 24-v
control wires through control wiring hole and channel and
connect leads to control wiring terminal board. See Fig. 1
and 6.

Use furnace or fan coil transformer as 24-v (4va minimum)
supply for system as shown in Fig. 6, or use accessory
transformer.

MOUNT OUTDOOR THERMOSTAT in control box.
Attach brackets with short sheet metal screws to avoid con-
tact with coil. Leave capillary tube coiled in control com-

partment making sure it is clear of all electrical connections
and sharp metal edges.

MOUNT SUPPLEMENTAL HEAT RELAY in convenient
location on indoor unit. Attach with sheet metal screw.

To Start Unit
1. Energize crankcase heater a minimum of 24 hours

before starting unit. To energize heater only, set ther-
mostat at OFF position and close electrical disconnect
to outdoor unit.

2. Backseat (open) liquid and suction line service valves.

I-PHASE [ -GROUND LEAD

CONN. TO
DISCONNECT
PER NEC

SPLICE CONNECTIONS
FIELD WIRING
FACTORY WIRING

-GROUNDING LUG

BLK

YEL-

I- PHASE
COND UNIT

A87116

5-PHASE V
CONN. TO .
DISCONNECT|
PER N E C /-

L LEAD

Splice Connections

Field Wiring

Factory Wiring

BLK

.-- BLU
YEL

-GROUNDING LUG

3- PHASE UNIT

Fig. 4--Line Power Connections

Step 5--Start-Up--Heat Anticipator Settings for Room
Thermostat. To set the heat anticipator, move the heat
anticipator to the maximum setting. Determine which ter-
minal powers the electric heater controls. With the heaters
energized, measure the amperage between the appropriate
W terminal and R and set the anticipator to the same valve.
Fig. 5 illustrates an easy method of obtaining the actual
amp draw.

Accessory Outdoor Thermostat provides adjustable out-
door control of accessory electric heater. This thermostat
makes contact when a drop in outdoor temperature occurs.
It energizes a stage of electric heat when the outdoor tem-
perature setting is reached, provided the room thermostat
is on the second stage of heating. One outdoor thermostat is
recommended for each stage of electric heat after the first
stage. Set the outdoor thermostat(s) progressively lower for
each stage. Refer to heat load of building and unit capacity
to determine the correct outdoor thermostat settings.

The accessory supplemental heat relay is required when 2
outdoor thermostats are used. It is automatically energized
by the manually operated supplemental heat switch in the
indoor thermostat subbase. The thermostat locks out com-
pressor and the relay bypasses the outdoor thermostats for
electric heater operation during heat pump shutdown. When
one outdoor thermostat is used, a supplemental heat relay is
not required. The supplemental heat switch in the indoor
thermostat subbase bypasses outdoor thermostat, locks out
compressor and activates electric heater.

3. Unit is shipped with valve stem(s) frontseated, and
caps installed. Replace stem caps after system is
opened to refrigerant flow (backseated). Replace caps
finger tight and tighten additional 1/6 turn with wrench.
See sticker on valve cap.

4. Turn on main disconnect switch(es) to indoor and out-
door units.

5. Set fan switch as desired (ON or AUTO).

6. Set thermostat dial at desired temperature.
7. Set selector switch at HEAT or COOL. Operate unit

for 15 minutes.

8. Check system refrigerant charge. See Refrigerant
Charging.

Motors and controls are designed to operate satisfactorily
in the voltage range shown in Table 3. If necessary to use
manifold gages for servicing, refer to Carrier Standard Serv-
ice Techniques Manual, Chapter 1, Refrigerants, Pages 1-5,
Fig. 8 for bypass method of returning charge to system.
Removal of liquid line charging hose without following
these precautions could result in some loss of charge.

Refrigerant Charging (Fig. 7 through 14)

To prevent personal injury, wear safety glasses and
gloves when handling refrigerant. Do not overcharge
system. This can cause compressor failure.

/ 10 TURNS METER

/ ,,FROM UNIT LOW-VOLTAGE

//
.x..,..:.

I0 TURNS AROUND JAWS

A80201

Fig. 5--Determining Amp Draw

4



THERMOSTAT 40AQ OR 40QB FAN COIL 38QN
SUBBASE COOLING CONTROL KIT TERMINAL

HH93AZ17:5 TERM NAL BOR BOARD
OR HH93AZI75

COOLING AND ONE-STAGE HEATING
(58QN/40AQ OR4OQB WITHOUT ELECTRIC HEATER)

A
A87153

40AQ OR 40QB
ELECTRIC HEATER

" 24V
TRANS

TERMINAL BOARD

]SON
TERMINAL
BOARD

EEl-- --El--
[

COOLING AND TWO-STAGE HEATING
(:58QN WITH 40FS/28HQ,VQ

EQUIPPED WITH ELECTRIC HEATER;
SUPPLEMENTAL HEAT, TWO OUTDOOR THERMOSTATS)

D A87154

ODT
-.-6

THERMOSTAT 40AQ OR 40QB 38QN
SUBBASE ELECTRICHEATER TERMINAL

HH93AZI73 TERMINAL BOARD BOARD
OR HH93AZI75

I --t

[E}---t-

r:]l
ILl

LIAND ’STAGE HEATING
(QN WITH 4,40QB OR 40FS/28,
EQUIPD WITH ELECTRIC HTER;

SULEMENTAL HEAT, NO TORTHERMTA)

B A87152

THERMOSTAT HHO7AT 171 40DO ELEC. HEATER
WiTH HH9,AZ175(AUTO. (ALL MODELS) 58QN
CHANGEOVER) Ot HH93AZ175 LOW VOLTAGE TERM. TERMINAL
(MAN. CHANGEOVER)SUBBASE. SPLICE CONNECT,ONS BOARD

COOLING AND TWO-STAGE HEATING
(38QN WITH 40DQ ILl

EQUIPPED WITH ELECTRIC HEATER;
SUPPLEMENTAL HEAT, NO OUTDOOR THERMOSTATS)

E
A87156

HH93AZ 1’3
OR HH93AZ175

40AQ OR 40QB 38QN
ELECTRIC HEATER TERMINAL
TERMINAL BOARD BOARD

COOLING AND TWO-STAGE HEATING
(38QN WITH 40AQ, 40QB OR 40FS/28HO, VQ

EQUIPPED WITH ELECTRIC HEATER;
SUPPLEMENTAL HEAT, ONE OUTDOOR THERMOSTAT)

C A87155

ODT Outdoor Thermostat
SHR Supplemental Heat Relay

Factory Wiring
Field Wiring

*Transformer (60 va) located in cooling control kit or electric
heater.

1Remove factory-installed jumper (Connection B) when

installing outdoor thermostats (ODT).

Fig. 6--Control Circuit Connections
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HEATING CYCLE CHECK CHARTS

Fig. 7--38QN015 Heating Cycle Check Chart

26O
(I 793)

240
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220
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.7c I / /

ENT INDR UNIT

140
(965)
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I0 20 40
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STION PRESSURE AT SERVICE RT
A871

Fig. 9--QN024 Heating Cycle Check Chart

26O
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240
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160
(11031

140
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40 60
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SUCTION PRESSURE AT SERVICE PORT
A87157

Fig. 8--38QN018 Heating Cycle Check Chart

260
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>’ 240

J

i 220
113171

113791

i 112411

,6o
(I 103)

140
(965)

120
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I0 20 30 40 50 60
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SUCTION PRESSURE AT SERVICE PORT
A87159

Fig. 10--38QN030 Heating Cycle Check Chart



HEATING CYCLE CHECK CHARTS (cent)
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To check system operation during heating cycle, use correct
Heating Cycle Check Chart {Fig. 7 through 14}. These
charts indicate whether a correct relationship exists
between system operating pressure and air temperatures
entering indoor and outdoor units. If pressure and tempera-
ture lines do not intersect on chart, system refrigerant
charge may not be correct or other system abnormalities
may exist. Do not use Heating Cycle Check Charts to adjust
refrigerant charge.

When recharging is necessary during heating season, weigh
in total charge as indicated on unit rating plate. Remove
any refrigerant remaining in system before recharging. If
the system has lost complete charge, evacuate and recharge
by weight. Service port connections are provided on liquid
and suction line service valves. For evacuation and recharg-
ing, Dial-A-Charge charging cylinder is an accurate device
for recharging systems by weight.

To check and adjust charge during cooling season, use
Tables 4 and 5 and the following procedure:

1. Operate unit a minimum of 15 minutes before checking
charge.

2. Measure suction pressure by attaching a gage to suc-
tion valve service port.

3. Measure suction line temperature by attaching a serv-
ice thermometer to unit suction line near suction valve.
Insulate thermometer for accurate readings.

4. Measure outdoor coil inlet air dry-bulb temperature

Table 4--Superheat Charging Table
(Superheat Entering Suction Service Valve)

OUTDOOR INDOOR COIL ENTERING AIR (F) WB
TEMP(F) 50 52 54 56 56 50 62 64 66 68 70; 72 74 76

55 9 12 14 17 20 23 26 29 32 35 37 40 42 45

60 7 10 12 15 18 21 24 27 30 33 35 38 40 43
65 6 10 13 16 19 21 24 27 30 33 36 38 41

70 7 10 13 16 19 21 24 27 30 33 36 39
75 6 9 12 15 18 21 24 28 31 34 37
80 5 8 12 15 18 21 25’28 ’31 35
85 8 11 15 19 22 26 30 33
90 5 9 13 16 20 24 ;27 31
95 6 10 14 18 22 :25 29
100 8 12 15 20 !23 27
105 5 9 13 17 122 26
110 6 11 15 120 25
115 8: 14 18 23

--Do not attempt to charge system under these conditions or
refrigerant slugging may occur.

with a second thermometer.

5. Measure indoor coil inlet air wet-bulb temperature with
a sling psychrometer.

6. Refer to Table 4. Find air temperature entering outdoor
coil and wet-bulb temperature entering indoor coil. At
this intersection, note the superheat.

7. Refer to Table 5. Find superheat temperature and suc-
tion pressure, and note suction line temperature.

8. If unit has higher suction line temperature than
charted temperature, add refrigerant until charted tem-
perature is reached.

9. If unit has lower suction line temperature than charted
temperature, bleed refrigerant until charted tempera-
ture is reached.

10. If air temperature entering outdoor coil or pressure at
suction valve changes, charge to new suction line tem-
perature indicated on chart.

11. This procedure is valid, independent of indoor air

quantity.

NOTE: For service data, refer to separate service manual
for Models 38EH,EN,ES,QH,QN,QS.

Table 5--Required Suction-Tube Temperature (F)
(Entering Suction Service Valve)

SUPERHEAT SUCTION PRESSURE AT SERVICE PORT (psi

TEMP(F) 61.5 64.2 67.1 70.0 73.0 76.0 79.2 82.4 85.7

0 35 37 39 41 43 45 47 49 51

2 37 39 41 43 45 47 49 51 53

4 39 41 43 45 47 49 51 53 55

6 41 43 45 47 49 51 53 55 57
8 43 45 47 49 51 53 55 57 59

10 45 47 49 51 53 55 57 59 61

12 47 49 51 53 55 57 59 61 63

14 49 51 53 55 57 59 61 63 65

16 51 53 55 57 59 61 63 65 67

18 53 55 57 59 61 63 65 67 69

20 55 57 59 61 63 65 67 69 71

22 57 59 61 63 65 67 69 71 73

24 59 61 63 65 67 69 71 73 75

26 61 63 65 67 69 71 73 75 77

26 63 65 67 69 71 73 75 77 79

30 65 67 69 71 73 75 77 79 81

32 67 69 71 73 75 77 79 81 83

34 69 71 73 75 77 79 81 83 85

36 71 73 75 77 79 81 83 85 87

38 73 75 77 79 81 83 85 87 89
40 75 77 79 81 83 85 87 89 91

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.

Book 4 PC 101 Catalog No. 533-820 Printed in U.S.A, Form 38QN-10SI 10.87 Pg 8 Replaces: 38QN-9SI

Tab 5a 5a
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INTRODUCTION
-[his Service Manual enables a service technician to similar, however, there are distinct differences. Tables

service and repair a family of similar condensing units and 2 help to differentiate these differences.
and heat pumps. Outwardly, man), models appear

Models and SEER Ranges

Table 1 Condensing Units

DIAMETERS SEER*
MODEL (in.) (Nominal)

38EH015
38EH018
38EH024
38EH030
38EH036
38EH042
38EH048
38EH060

38EN015
38EN018
38EN024
38EN030
38EN036
38EN042
38EN048
38EN060

38ES018
38ES024
38ES030
38ES036
38ES042
38ES048
38ES060

22
22
22
30
30
30
30
30

17
17
17
22
22
30
30
30

30
30
30
30
30
30
39

MODEL

90 38QH015
9 0 38QH018

9 0 38QH024

9 0 38QH030

90 38QH036

90 38QH042

90 38QH048

9 0 38QH060

8 0 38QN015

8 0 38QN018

8 0 38QN024

80 38QN030

8 0 38QN036

8 0 38QN042

8 0 38QN048

8 0 38QN060

10.0 38QS018

10 0 38QS024

100 38QS030

10 0 38QS036

100 38QS042

10 0 38QS048

10.0 38QS060

Table 2 Heat Pumps

"SEER Seasonal Energy EfflcencyRato Theh=gher the number, the
less electrical power required to reach a gven capacity. SEER
s derived by dwdmg output energy by input energy

DIAMETERS
(in.)

22
22
30
30
30
30
30
39

17
17
22
22
30
30
30
30

30
30
30
30
30
30
39

SEER*
(Nominal)

9.0
90
9.0
90
90
90
9.0
90

80
80
80
8.0
80
8.0
80
80

tO0
I00
100
100
I00
100
100

C.O.P.t
(Minimum)

2 85
2.85
285
2.85
285
2.85
285
285

255
255
255
255
255
255
255
255

285
2.85
2 85
285
285
2.85
2 85

C.O.P. Coefhcent of Performance (heating), determined by diwding
Btu output by power input required to produce thisBtu Output.

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without Incurring obligations.

Book 14 14 PC 101 Catalog No. 563-857 Printed in U.S.A. Form 38E,Q-1SM Pg 11-85 Replaces: New

Tab 3a 5a 2a 15a For replacemenl items Carder Specified Parts.



Factory-Installed Options Any condensing unit
or heat pump listed in Tables and 2 may be ordered as
Basic or in one of 3 factory-option packages. Package
designations are included in model number (excluding

Basic). Example: 38EN024301SM. SM designates this
unit as sheet metal option package. Option package
designations are shown in Table 3.

Table 3 Option Packages

38EH,ES

Basic Standard unit wth no added options

Sheet Metal Option (SM) Same unit as Basic except with addition
of Iouvered inlet casing.

Deluxe Option (DL) Same unit (SM) except for add=t=on
of start assist components s=ngle-
phase umts. crankcase heater, hgh-
and low-pressure swtches, and
accumulator

Custom Deluxe Option (CD) Same un=t (DL) except for addition of
sound shield around compressor, and
T=me Guard II device

38EN

Basic Standard un=t wth no added opt=ons

Sheet Metal Option (SM) Same unit as Basic except for addition
of Iouvered inlet casing.

38QH,QS

Basic Standard unit with no added options.

Sheet Metal Option (SM) Same unit as Basic except for addition
of Iouvered inlet casing.

Deluxe Option (DL) Same umt as (SM) except for addition
of start assist components on s=ngle-
phase un=ts, high-pressure sw=tch, and
Serv=ce Sentry device.

Custom Deluxe Option (CD) Same unit as (DL) except for addition
of sound shield around Compressor and
Tme Guard II device.

Basic

Sheet Metal Option (SM)

38QN

Standard umt with no added options.

Same unit as Basic, except for addition
of Iouvered inlet casing.

OUTDOOR
UNIT

MODEL NO.
38-

EH-
015301
018301
024301
030301
036301
042301
048321
060301

EN-
015310
018310
024310
030300
030320
036320
042300
048300
060300
060310
030500
036500
042500
048500
060500
060510
036600
042600
048000

060610

ES-
018
024
030
036
042
048
06O

Table 4 Condensing Unit Specifications

ORIGINAL
COMPRESSOR

MODEL

REZ3-0125
AB5515H
MD2315GG
MD3215GG
AV5535E
AV5542E
AV5546H
PC6016BD

AK8515E
RES3-0175-PFV
H21B243ABC
H21A313ABCA
MD3215GG
H21A363ABCA
H21A463ABCA
PC5316BD
PC6716AG
PC6716AG
H21A313DBD
H21A373DBD
H21A463DBD
PY5316AD
PY6716AF
PY6716AF
H21A373DBE
A21A463DBE
PH5316AD
PH6716AF
PH6716AF

AB5515H
CRC1-0175-PFV
H23A263ABCA
CRH3-0275-PFV
CRK3-0325-PFV
AV5546H

REPLACEMENT
COMPRESSOR

MODEL

50QT662300
50SR66t 301
MD2364GE
MD3264GE
50SR661336
505R661300
505R661331
PC6066ED

51DZ661300
38EA662301
38EN663307
38EN663302
MD3264GE
38EN663303
38EN663304
PC5366HD
PC6766HG
PC6766HG
38EN663501
38EN663502
38EN663500
See Note
See Note :
See Note
38EN663600
38EN663601
PH5366HD
PH6766HF
PH6766HF

505R661301
38VH660303
505R661333
51HK660304
48GH662302
505R661331

Initial

24
32
46
46
54
54
54
76

17
24
40
40
46
5O
5O
76
76
76
40
5O
5O
76
76
76
5O
5O
76
76
76

32
55
5O
55
55
54

OIL CHARGE

Recharge

20
3O
44
44
5O
5O
5O
72

15
20
37
37
44
47
47
72
72
72
37
47
47
72
72
72
47
47
72
72
72

28
51
46
51
51
5O

REFRIG
CHARGE"

(R-22)

6.2
63
5.6
7.3
74
7.1
8.9

12.7

3.2
3.7
3.8
5.6
6.7
5.8
7.2
7.6
9.6

12.5
5.6
5.8
7.2
7.6
9.6
125
5.8
7.2
7.6
9.6

12.5

7.20
7.40
6.50
7.50
7.80

12.50

"Factory refrigerant charge is adequate when indoor unit and outdoor unit are the same size
and are connected with 25 ft or less of field tubing of recommended size or Carrier accessory
tubing, For tubing requirements beyond 50ft, consult Carrier distributor.

NOTE: Originally an extended voltage compressor.
Select replacement compressor for voltage required:
tPF5366HD (200-3-60), PG5366HD (230-3-60).
:PF6766HF (200-3-60), PG6766HF (230-3-60).

H-R 2



OUTDOOR
UNIT

MODEL NO.
38-

OH
015
018
024
03O
O36
042
O48

060341

O3O
036
O42
048
060

036
O42
048
O60

QN

015
018
024
030
036
O42

O48

036
O42
O48
O60

O36
042
O48
06O

QS

018
024
O3O
O36
042

ORIGINAL
COMPRESSOR

MODEL

Table 5 Heat Pump Specifications

REPLACEMENT
COMPRESSOR

MODEL

REZ3-0125-PFV
H22B173ABCA
CRC2-0175-PFV
AV5532E
AV5535H
AV5542H
AV5546H

WD60000AA
H23A563ABCA
AV5532E
AV5535E
AV5542E
AV5546E
WY6000AA

AV5535E
AV5542E
AV5546E
WH6000AA

REZ3-0125-PFV
AB5519H
MD2315GG
MD3215GG
MD3515GG
AV5542E

PC5316BD
PC6016BD

MF3513GB
AV5542E
PY5316AD
PY6016BD

MH3513GB
PH4616AD
PH5316AD
PH6016BD

AB5515H
JD2200AA
JD2800AA
JD3300AA
CRJ3-0300-PFV

50QT662300
38QF663300
38VH660303
50SR661333
50SR661336
50SR661330
50SR661331
WD6051AA

50SR661415
50SR661413
50SR661414
50SR661500
WY6051AA

50SR661623
50SR661624
50SR661622
WH6051AA

38QB662301
50SR661311
MD2364GE
MD3264GE
MD3564GE
50SR661330

PC5366HD
PC6066ED

MF3563GE
50SR661330
See Note
PY6066EF

MH3563GE
PH4666HD
PH5366HD
PH6066EF

50SR661301
JD2251AA
JD2851AA
JD3300AA
38EB660301

"Factory refrigerant charge is adequate when ndoor unit an, outdoor umt the same
size and are connected with 25 ft or less of field tubing of recommended sze Carrier
accessory tubing. For tubing requirements beyond 50ft, consult Carrier distributor

Initial

24
4O
55
54
54
54
54

76
55

54
54
54
54
76

54
54
54
76

24
32
46
46
46
54

76
76

46
54
76
76

46
76
76
76

32
5O
5O
5O
55

OIL CHARGE

Recharge

2O
37
52
5O
5O
5O
5O

74
5O

50
5O
50
50
74

50
50
50
74

20
28
44
44
44
5O

72
72

44
50
72
72

44
72
72
72

28
46
46
46
51

REFRIG
CHARGE*

(R-22)

5.3
5.5
7.8
7.8
7.9

11.0
12.5

14.1
14.0

7.8
7.9

11.0
12.5
14.1

7.9
11.0
12.5
14.1

3.6
4.1
5.6
6.1
8.9
9.5

9.7
10.8

8.9
9.5
9.7

10,8

8.9
9.5
9.7
108

6,8
7.5
8.5

10.6
11.5

NOTE: Originally an extended voltage compressor.
Select replacement compressor for voltage.required:
I-PF5366HD (200-3-60), PG5366HD (230-3-60).

SAFETY CONSIDERATIONS
Service and repair of these units should be attempted

only by trained service technicians familiar with Carrier
Standard Service Instructions.

All equipment should be installed in accordance with
accepted practices and in compliance with all national
and local codes.

Power should be turned off when servicing or repair-
ing electrical components. Extreme caution should be
observed when troubleshooting electrical components
with power on. Observe all warning notices posted on
equipment.

Refrigeration system contains refrigerant under
pressure. Extreme caution should be observed when
handling refrigerants. Wear safety glasses and gloves to
prevent personal injury. During normal system opera-
tion, some components are hot and can cause burns.
Rotating fan blades can cause personal injury. Appro-
priate safety considerations are posted throughout this
manual where potentially dangerous techniques are
add ressed.

SERVICE
Cabinet Certain maintenance routines and repairs
require removal of cabinet panels. All condensing units
and heat pump models of this series have same basic
design with only minor differences. See Fig. 1.

REMOVING LOUVERED CASING (See Fig. 2.)
I. Turn off all power to unit.
2. Loosen screws around circumference of fan orifice.
3. Remove screws around circumference of basepan.
4. Remove screws along control box support brackets.
5. Carefully remove louvered casing.

Do not attempt to remove wire grille around coil.
Grille is integral part of coil structure and sup-
ports coil.

REMOVING FAN ORIFICE (See Fig. 3.)
I. Turn off all power to unit.
2. Remove screws holding grille on top of fan orifice.
3. Unplug wires from fan motor. Fan blades on certain

models may have to be removed. Refer to Service
Electrical.

4. Remove screws holding fan orifice to wire grille and
control box.

5. Remove fan orifice.
ELECTRICAL BOX ACCESS (See Fig. I.)
I. Turn off all power to unit.
2. Remove screws holding box cover.
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Fig. 1 Condensing and Heat Pump Units
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Fig. 3 Removing Orifice Fan

Electrical Exercise extreme caution when work-
ing on any electrical components. Shut off all power
to system prior to troubleshooting. Some trouble-
shooting techniques require power to remain on. In
these instances, exercise extreme caution to avoid
danger of electrical shock. ONLY TRAINED SERVICE
PERSONNEL SHOULD PERFORM ELECTRICAL
TROUBLESHOOTING.
CONTACTORS (See Fig. 4.) Contactor provides
means of applying power to unit using lower power
(24 v) from transformer in order to power the contactor
coil. Depending on unit model, you may encounter
single-, double- or triple-pole contactors to break power.
One side of the line may be electrically hot, so extreme
caution must be exercised when troubleshooting.
The contactor coil for these and most residential

models of condensing units and heat pumps is powered by
24 vac. If contactor does not operate:
I. With power off, check whether contacts are free to

move. Check for severe burning or arcing on contact
points.

2. With power off, use ohmmeter to check for continuity
of coil. Disconnect leads before checking. A low-
resistance reading is normal. Do not look for a specific
value as different part numbers used will have different
resistance values.

3. Reconnect leads and apply low-voltage power to
contactor coil. This may be done by leaving high-
voltage power to outdoor unit off, and by turning
thermostat to heat or cool. Check voltage at coil with
voltmeter. Reading should be between 20 30 volts.
Contactor should pull in if voltage is correct and coil
is good. If contactor does not pull in, change
contactor.

4. With high-voltage power off and contacts pulled in,
check for continuity across contacts with ohmmeter.
A very low or zero resistance should be read. Higher
readings could indicate burned or pitted contacts
which may cause future failures.

Fig. 4 Contactor



CAPACITORS (See Fig. 5.)

Capacitors can store electrical energy when power
is off. Electrical shock can result if you touch the
capacitor terminals and discharge this stored energy.
Exercise extreme caution when working near
capacitors. With power off, discharge stored energy
by shorting across the capacitor terminals with a
15,000-ohm, 2-watt resistor, or a screwdriver blade
with insulated handle.

Hard-Start Capacitors and PTC Devices Sometimes,
under adverse conditions, a standard run capacitor in a

system is inadequate to start compressor. In these
instances, a start-assist device is used to provide an extra

starting boost to compressor motor. The first device is

called a PTC (positive temperature coefficient) or ther-
mistor (see Fig. 6). It is a resistor wired in parallel with run
capacitor. As current flows through it at start-up, it heats
up. As it heats up, its resistance increases greatly, until
it effectively lowers current through it to an extremely
low value. This, in effect, removes it from the circuit.

After system shuts down, resistor cools and resistance
value returns to normal, until next time system starts.
Thermistor device is adequate for most conditions,
however, in systems where off cycle is short, device
cannot cool fully and becomes less effective as a start
device, it is an easy device to troubleshoot. Turn off all
power to system.

Check thermistor with ohmmeter as described below.
If indoor coil does not have a bleed-type expansion
device, it may be necessary to remove start thermistor
and replace with accessory start capacitor and relay.

RUN CAPACITOR START CAPACITOR
Fig. 5 Capacitors

Capacitors are used as a phase shifting device to aid in
starting certain single-phase motors. Check capacitors
as follows:
1. Always check capacitors with power off. Attempting

to troubleshoot a capacitor with power on can be
dangerous. Defective capacitors may explode when
power is applied. Insulating fluid inside is combustible
and may ignite, causing burns. After power is off,
discharge capacitors as outlined above. Disconnect
capacitor from circuit. Use ohmmeter, check each
terminal to ground (use capacitor case). Discard any
capacitor that shows resistance. Place ohmmeter leads
across capacitor and place on R x 10k scale. Meter
should jump to a low resistance value and slowly climb
to higher value. Failure of meter to do this indicates
an open capacitor. If resistance stays at zero or a low
value, capacitor is shorted.

2. Capacitance testers are available which will read value
of capacitor, if value is not within _+ 10% value stated
on capacitor, it should be changed. If capacitor is
not open or shorted, its capacitance value is calcu-
lated b.y measuring voltage across capacitor and
current tt draws.

Exercise extreme caution when taking readings
while power is on. Use following formula to
calculate capacitance:

2650 x amps
Capacitance (mfd) volts

3. Remove any capacitor that shows signs of bulging,
dents or leaking. Do not apply power to a defective
capacitor as it may explode.

Shut off all power to unit. Remove PTC from unit.
Wait at least 10 minutes for PTC to cool to ambient
temperature.

Measure resistance of PTC with ohmmeter. Resistance
of 25-ohm PTC is measured between center tab and
end tab with jumper across 2 end terminals.

25 ohm 50 ohm

Fig. 6 PTC Devices

The cold resistance (RT) of any PTC device should be
approximately 100 180% of device ohm rating.

50-ohm PTC 50 90 ohm resistance
25-ohm PTC 25 45 ohm resistance

If PTC resistance is appreciably lower or more than
200? higher than rating, device is defective.

if thermistor is good and compressor does not start,
disconnect thermistor from starting circuit. Give com-
pressor a temporary capacitance boost. Run compressor
for 10 minutes, shut off, allow system pressure to equal-
ize. Reconnect start thermistor. Try restarting com-
pressor without boost capacitor, if after 2 attempts,
compressor does not start, remove thermistor. Add an
accessory start capacitor relay package.

Temporary Capacitance Boost (See Fig. 7.) There are
times when a temporary capacitance boost is needed to

get compressor started. Do not under any circumstances
attach temporary boost capacitor directly across com-
pressor terminals. Serious personal injury can result.
Exercise extreme caution with this procedure when high-
voltage power is on. If compressor motor does not start,
it may be due to low-line voltage, improper pressure
equalization or weak run capacitor. Check each possi-
bility, attempt capacitance boosting before adding
auxiliary start capacitor and relay.
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Fig. 7 Capacitance Boosting

Turn off power. Check compressor for ground or open.
If there is none, proceed. Obtain a start capacitor
approved by compressor manufacturer. Connect wires
with insulated probes to each terminal. Touch probes to
each side of run capacitor. Energize and start compressor,
pull probes away after about 3 seconds. Discharge start
capacitor. Run compressor about 10 minutes. Stop and
allow to sit idle about 5 minutes. Check system pressure
equalization. Attempt to restart without capacitance
boost. If compressor does not start after several attempts,
add proper auxiliary start capacitor and relay.

If PTC thermistor device is inadequate as start device,
a start capacitor and relay may be added to system to
insure positive start. Capacitor is wired in parallel with
run capacitor through normally closed set of contacts on
a device called start relay. The relay coil is wired across
start and common terminals of compressor. The added
capacitance gets compressor started. As compressor
comes up to speed, voltage across start and common
terminals increases to a value high enough to cause start
relay to energize. This opens normally closed contacts
and removes start capacitor from circuit. In actual
practice, this occurs in a fraction of a second.
To check start relay and capacitor, first turn off all

power to unit. Discharge start and run capacitors as
outlined earlier. Most start capacitors will have a 15,000-
ohm, 2-watt bleed resistor. Disconnect these devices from
system. Start capacitor can be inspected visually. It is
designed for short duration or intermittent duty. If left in
circuit for prolonged period it blows through specially
designed orifice. If it appears blown, check for stuck
contacts in start relay. Start capacitor can be checked
by ohmmeter method discussed earlier.

If bleed resistor is wired across start capacitor, it
must be disconnected to avoid erroneous readings
when ohmmeter is applied across capacitor.

Start relay is checked with ohmmeter. Check for
continuity across coil of relay. You should encounter a
high resistance. Since relay contacts are normally closed,
you should read low resistance across them.

Both PTC device and capacitor relay start system are
standard equipment on some of these units. They are also
available as accessories and may be field installed.

TIME GUARD 11 (See Fig. 8.)
Description Solid-state Time Guard device protects
unit compressor by preventing short cycling. After a

system shutdown, Time Guard provides for a 5 -+ 2-
minute delay before compressor restarts. On normal
start-up, 5-minute delay occurs before thermostat closes.
After thermostat closes, Time Guard device provides a
3-second delay to prevent contactor chattering.
Time Guard 11 device is simple to troubleshoot. Only a

voltmeter capable of reading 24v is needed. Device is
in control circuit, therefore, troubleshooting is safe with
control power (24 v) on and high-voltage power off.

With high-voltage power off, attach voltmeter leads
across Ti and T3, set thermostat so that Y terminal is
energized. Make sure all protective devices in series with
Y terminal are closed. Voltmeter should read 24 v across
TI and T3. With 24v still applied, move voltmeter lead
from Ti terminal to T2 terminal. After 5 -+ 2 minutes,
voltmeter should read 24v, indicating control is
functioning normally. If no time delay is encountered,
or device never times out, change control. A schematic
diagram printed on device enables you to troubleshoot
this device.

CRANKCASE HEATER Crankcase heater is a device
for keeping compressor oil warm. By keeping oil warm,
refrigerant does not migrate to and condense in com-
pressor shell. This prevents flooded starts which can
severely damage compressor.

Crankcase heaters come in 2 basic types, wraparound
(belly-band) type that is wrapped externally around
compressor shell, and insertion type that is inserted into
com.pressor oil well in shell of compressor. Both types
are in this family of units.

Crankcase heater is powered by high-voltage power of
unit. Use extreme caution troubleshooting this device
with power on. Easiest method of troubleshooting is to
apply voltmeter across crankcase heater leads to see if
heater voltage is on. Carefully feel area around crankcase
heater. If warm, crankcase heater is probably function-
ing. Do not rely on this method as absolute evidence
heater is functioning. If compressor has been running,
area will still be warm.

With power off. and heater leads disconnected, check
across leads with ohmmeter. Do not look for a specific
resistance reading. Check for resistance or an open
circuit. Change heater if an open circuit is detected.
Some crankcase heaters in this series of units are
equipped with crankcase heater switch installed in series
with heater. This energy-saving device shuts off power to
heater when temperatures are high enough that heater
is not needed. Be sure this switch is functioning normally
before condemning crankcase heater.

PRESSURE SWITCHES Pressure switches are pro-
tective devices wired into control circuit (low voltage).
They shut compressor off if abnormally high or low
pressures are present in refrigeration circuit. Depending
on unit model, you may find a low- or high-pressure
switch, or both, in system.
Low-Pressure Switch Located on suction line, protects
against low suction pressures caused by such events as
loss of charge, low airflow across indoor coil, dirty
filters, etc. It opens on a pressure drop at about 30 psi.
If system pressure is above this, switch should be closed.
To check switch, turn off all power to unit, disconnect
leads on switch, apply ohmmeter leads across switch.
You should have continuity on a good switch. Because
these switches are attached to refrigeration system under
pressure, it is not advisable to remove this device for
troubleshooting unless you are reasonably certain that a
problem exists. If switch must be removed, bleed all
system charge so that pressure gage reads 0 psi.
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Fig. 8 Solid-State Time Guard II Description

CAUTION
Wear safety glasses and gloves when working with
refrigerants. Apply heat with a torch to solder joint
and remove switch. Wear safety glasses when using
torch. Have quenching cloth available. Oil vapor in
line may ignite when switch is removed.

Braze in I/4-in. flare fitting and screw on replacement
pressure switch. Wear safety glasses, observe all safety
precautions.

High-Pressure Switch Located on discharge line,
protects against high discharge pressures caused by such
events as overcharge, condenser fan motor failure, system
restriction, etc. it opens on pressure rise at about 425 psi.
If system pressures go above this setting during abnormal
condition, switch opens. Do not attempt to simulate
these system abnormalities, as high pressures pose a
serious safety hazard. High-pressure switch is also
checked with an ohmmeter similar to checking low-
pressure switch. If system pressure is below 425 psi, switch
shows continuity. It is replaced in same manner as low-
pressure switch. Observe all safety precautions.

Liquid Line Pressure Switch Located on liquid line,
used in heat pump only. Function is similar to con-
ventional low-pressure switch. Because heat pumps
experience very low suction pressures during normal
system operation, a conventional low-pressure switch
cannot be installed on suction line. Switch is installed
in liquid line instead and acts as loss-of-charge protector.
It operates identically to low-pressure switch except it
opens at 5 psi. Troubleshooting and removing this switch
is identical to procedures used on other switches. Observe
same safety precautions.

DEFROST THERMOSTATS Defrost thermostat
signals heat pump that conditions are right for defrost or
that conditions have changed to terminate defrost. It is a
thermally actuated switch clamped to liquid line to sense
its temperature. Normal temperature range is: closed at
27 -+ 5F, openat80 +- 5F.

Since defrost thermostat is the heart of the defrost
system, its troubleshooting procedure is described below.

PRINTED-CIRCUIT CONTROL BOARD Solid-
state defrost control used on 38QH,QN,QS heat pumps
replaces electro-mechanical timer and defrost relay found
on previous Carrier Chronotemp’" defrost systems. De-
frost control board can be set to check need for defrost



every 30, 50 or 90 minutes of operating time. Control
board has additional feature that allows unit to restart in
defrost cycle if room thermostat is satisfied during
defrost.

Troubleshooting defrost control involves a series of
simple steps that indicate whether board is defective.
NOTE: Procedure allows mechanic to check control
board and defrost thermostat for defects. First, trouble-
shoot to make sure unit operates properly in heating and
cooling modes. This ensures problems are not attributed
to the defrost control board. Additional steps follow:
I. Turn thermostat to OFF. Disconnect all power to

outdoor unit.
2. Remove control box cover for access to electrical

components and defrost control board.
3. Disconnect defrost thermostat leads from control

board, connect to ohmmeter. Thermostat leads are
the heavy-gage black insulated wires connected to
DFT and C terminals on control board. Resistance
reading may be 0 (indicating closed defrost thermo-
stat) or infinity for open thermostat) depending
on outdoor temperature.

4. Jumper between DFT and C terminals on control
board as shown in Fig. 9.

()Y
o(R)

(R)c

0 0

Fig. 9 Jumper DFT and C Terminals

5. Disconnect outdoor fan motor lead. Tape lead to
prevent grounding.

6. Restart unit in heating, allowing frost to accumulate
on outdoor coil.

7. After a few minutes in heating, liquid line tempera-
ture should drop below closing set point of defrost
thermostat. Using ohmmeter, check resistance across
defrost thermostat leads. Resistance of 0 indicates
defrost thermostat is closed and operating properly.

8. Remove protective cover from TPi and TP2 speed-
up terminals. Insert iumper wire into protective
cover, reinsert protective cover on speed-up termi-
nals. This reduces by 4 timing sequence of original
time (see Fig. 0). Since Fig. 10 shows timing cycle set
at 30 minutes, unit initiates defrost within approxi-
mately 30 seconds; if setting is at 50 minutes, within

O

(R):

0 ooo

10 -’< ,-,0

Fig. 10 Inserting Jumper Wire
into Protective Cover

50 seconds; 90 minutes, within 90 seconds. When you
hear reversing valve change position, remove protec-
tive cover/jumper, otherwise control will terminate
normal 10-minute defrost cycle in approximately
10 seconds.

Do not use screwdriver or other means to short
speed-up pins. If pins are accidentally grounded,
control board is destroyed.

9. Unit is now operating in defrost mode. Using volt-
meter, check between R and W2 as shown in Fig. I.

L

0 ooo

Fig. 11 Checking Between R and W2



Reading on voltmeter should indicate zero volts.
This step ensures defrost relay contacts have closed,
energizing supplemental heat and reversing valve
solenoid.

10. Unit should remain in defrost no longer than 10
minutes. Actual time in defrost depends on how
quickly speed-up jumper is removed. If it takes 3
seconds to remove speed-up jumper after unit has
switched to defrost, only 7 minutes of defrost cycle
remains.

11. After a few minutes in defrost (cooling) operation,
liquid line should be warm enough to have caused
defrost thermostat contacts to open. Check resistance
across defrost thermostat. Ohmmeter should read
infinite resistance, indicating defrost thermostat
has opened.

12. Shut off unit power and reconnect fan lead.

13. Remove jumper wire from speed-up terminal pro-
tective cover and reinsert cover on speed-up termi-
nals. Failure to remove jumper causes unit to speed
up operating cycles continuously.

14. Remove jumper between DFT and C terminals.
Reconnect defrost thermostat leads.

15. Replace control box cover. Restore power to unit.

If defrost thermostat does not check out following
above steps or incorrect calibration is suspected, check
for a defective thermostat as follows:

I. Follow steps 5 above.

2. Using thermocouple temperature measuring device,
route sensor or probe underneath coil (or other
convenient location). Attach to liquid line near defrost
thermostat. Insulate for more accurate reading.

3. Restart unit in heating.
4. Within a few minutes, liquid line temperature drops

within a range causing defrost thermostat contacts to
close. Temperature range is from 32 F to 22 F. Notice
temperature at which ohmmeter reading goes from

to 0 ohms. Thermostat contacts close at this point.

5. Remove protective cover from TPI and TP2 speed-up
terminals, insert jumper wire into protective cover,
reinsert protective cover on the speed-up terminals.

6. Unit changes over to defrost within 90 seconds
(depending on timing cycle setting). Liquid line tem-
perature rises to range where defrost thermostat
contacts open. Temperature range is from 75 F to
85 F. Resistance goes from 0 to o when contacts open.

7. If either opening or closing temperature does not fall
within above ranges, or thermostat sticks in one
position, replace thermostat to ensure proper defrost
operation.

FAN MOTORS (See Fig. 12.) Fan motor powers fan
that draws air through outdoor coil to perform heat
exchange. Motors are totally enclosed to increase reli-
ability. This also eliminates need for rain shield. Motors
are provided with color-coded terminal block to facilitate
removal. Oilers are provided on motor bearings. Adhere
to following schedule for fan motor lubrication.

COLOR-CODED
TERMINAL

Fig. 12 Removing Outdoor Fan Motor

motor with 32 drops (16 drops per hole) of SAE 10 non-
detergent oil at intervals described below:

a. Annuall.r, when environment is very dirty, ambient
temperature is higher than 105 F (40C), and average
unit operating time exceeds 15 hours a day.

b. Every 3 years, when environment is reasonably clean,
ambienttemperature is less than 105 F (40 C) and unit
operating time averages 8 to 15 hours a day.

c. Everr 5 .rears, when environment is clean, ambient
temperature is less than 105F (40C) and unit oper-
ating time averages less than 8 hours a day.
After motor is lubricated, be sure fan prop is positioned

correctly on motor shaft. See Fig. 13.

TOP COVER DISCHARGE GRILLE

FROM DISCHARGE GRILLE
TO TOP OF FAN BLADE

Fig. 13 Condenser Fan Position

Fan motors should present no problem in trouble-
shooting. A motor with seized or tight bearings can
sometimes be saved or have its life extended by adding
oil to the bearings.

Turn off all power to unit before servicing or replac-
ing fan motor.

Fan Motor Bearings Oiling holes are provided at each
end ofcondenser fan motor. Remove fan motor, lubricate

Be sure unit main power switch is turned off. Failure
to do so may result in electric shock, or injury from
rotating fan blade.

For suspected electrical failures, check for loose or
faulty electrical connections, or defective fan motor
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capacitor. Fan motor is equipped with thermal overload
device in motor windings which may open under adverse
operating conditions. Allow time for motor to cool so
device can reset. Further checking of motor can be done
with an ohmmeter. Set scale on R x position, check
for contin.uity.b.etween 3 leads. Replace motors that show
an open orcutt m any of the windings. Place one lead of
ohmmeter on each motor lead. At same time, place
other ohmmeter lead on motor case (ground). Replace
any motor that shows resistance to ground. Obviously
any motor that shows signs of arcing, burning or over-
heating should be suspect and replaced.

SERVICE SENTRY CONTROL BOARD Service
Sentry control provides immediate warning when out-
door heat pump requires servicing. It turns on indoor
thermostat light if compressor doesn’t operate for either
heating or coolin.g. This enables owner to obtain speedy
heat pump service during heating season, reducing
supplementary electric heat costs, and during cooling
season, reducing period of heat discomfort, Fig. 14.

MOUNTING
HOLES (4)

CONTROL
WIRE LEADS METALLIC

LOOP

Refer to Fig. 15 for wiring connections when Service
Sentry and solid-state Time Guard !1 accessories are used.

The Service Sentry is an accessory device. On heat
pump DL and CD option packages, a slightly different
version of Service Sentry is installed as standard equip-
ment. It functions almost identically to accessory Service
Sentry except that it locks out compressor under certain
adverse operating conditions. System is manually reset by
shutting it off at thermostat subbase, then turning it back
on. If adverse condition is corrected, system restarts.

One .example of an adverse condition would be if
system ts located in a desert climate where high operating
temperatures may cause system to shut down on the high-
pressure switch, or on the compressor internal overload.

Service Sentry Requires 2 Inputs:
I. It must sense a 24-v input from thermostat. As thermo-

stat calls for heating or cooling, it supplies 24v to
Service Sentry device.

2. A currcnt transformer (or induction loop) similar to
a clamp-on ammeter senses current draw in the com-
pressor lead. Induction loop must sense a minimum
current draw when thermostat is calling for heating
or cooling.

NOIES:
1. On a sin.gle-phase compressor, induction loop senses

current n common leg.
2. On a -phase compressor, induction loop senses

current m one of the phases.

Troubleshooting Service Sentry device is easy. With
thermostat calling for heating or cooling and compressor
runmng, indoor thermostat light should be off. If on,
check lbr wiring errors or replace the Service Sentry.
[o check for correct operation, shut offcircuit breaker

or disconnect switch to outdoor unit while it is running.
Signal light on thermostat should light. If this does not
occur, check for wiring errors or replace the Service
Sentry.

Fig. 14 Service Sentry Control

Use Service Sentry control with single-phase Carrier
heat pumps equipped with 24-v control circuit.
Connect black, orange and red pigtails (24 v) on Service

Sentry to outdoor unit control circuit terminal board.
See Fig. 15 and wiring diagram on unit. An extra control
wire is required between L terminals on outdoor unit,
indoor unit and thermostat subbase (the L terminal is
currently being added to outdoor and indoor unit termi-
nal blocks). If units do not already have 1, terminal, splice
control wire between [_ terminal on Service Sentry and
thermostat subbase. Terminal L is labeled terminal X
on some thermostat subbases (all future subbases will
read terminal L).
Connect all field line power wires to unit in usual

manner. However, route one./h,hl line power sttpp[.l’ wire
through metallic loop on bottom of Service Sentry, then
to normal unit connection. On 015 (230-1-60) and
018 (230-1-60) units, pass supply wirc through metallic
loop twice, as shown in Fig. 14 and 15. On all other units,
pass supply wire through loop only once.

If Service Sentry needs replacing, shut off all power
to unit belbrc attempting repairs.

OUII)OOR THERMOSTATS (See Fig. 16.) Out-
door thermostat brings on stages of electric heat as out-
door temperature and heat pump output drops. Setting
at which thermostat closes is variable, depending on
design of system. It is set at time of installation and should
not bc changed without good reason. Up to 2 outdoor
thermostats may be installed. Some systems may not
have any thermostat.

Although these devices are installed in control circuit
(24v), turn off all power to unit before attempting to
troubleshoot thermostat.

Use a standard ohmmeter to check for continuity
through thermostat. If you suspect thermostat is out of
calibration, use calibrated electronic thermometer to
determine correct outdoor temperature. Insert a screw-
driver blade in adjustment slot and turn thermostat
switch until it closes. Observe this using ohmmeter across
switch. Read temperature setting when switch closes. It
should be close to reading observed using electronic
thermometer. Any setting within-+ 5 degrees is
acccptable.

II



THERMOSTAT INDOOR UNIT OUTDOOR UNIT
SUBBASE TERMINAL TERMINAL

BOARD BOARD

24- VOLT WIRING

BLK ORN RED

CARRIER SERVICE SENTRY

PASS SUPPLY WIRE THRU
METALLIC LOOP TWICE ON
UNITS WITH NAMEPLATE
RLA OF 14 AMPS OR LESS

* METALLIC
LOOP ONE FIELD

LINE VOLTAGE
SUPPLY WIRE

FIELD LINE VOLTAGE SUPPLY WIRE

THERMOSTAT INDOOR UNIT
SUBBASE TERMINAL

BOARD

YEL

REMOVE WIRE

VIO BLK

[

RED

ORN/--BLK-

OUTDOOR UNIT
TERMINAL C Contactor

BOARD LLPS Liquid Line Low-Pressure Switch

TB Terminal Board

Common Potential

Factory Wiring (field connected)

Field-Supplied Wiring

Fig. 15 Wiring Connections for Service Sentry and Solid-State Time Guard |1

Compressor The compressor is the heart of the
refrigeration system. It pumps refrigerant through the
system. If it malfunctions, the whole system suffers.

The compressor is an electrical (as well as mechanical)
device. Extreme caution should be exercised when work-
ing near compressors. Power should be shut off, if
possible, for most troubleshooting techniques. Refrig-
erants in system present other safety hazards. Always
wear safety glasses and gloves when handling refrigerants.

Compressor failures are classified in "2 broad failure
categories, mechanical and electrical. Both types are

discussed below and on page 13.

MECHANICAL FAILURES Compressor is a
mechanical pump driven by an electric motor contained
in a welded or hermetic shell. In a mechanical failure,
motor or electrical circuit appears normal, but com-
pressor does not function normally.
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OUTDOOR THERMOSTAT
MOUNTED IN ELECTRICAL
CONTROL BOX

CAPILLARY AND BULB

NOTES:
1. Affix capillary and bulb on outside of grille wire nearest control box.2. Secure bulb to grille with wire ties or suitable fastener.
3. If necessary, shield bulb from direct sunlight using appropriate material.

Fig. 16 Outdoor Thermostat Installation

Exercise extreme caution when reading compressor
currents, as high-voltage power is on. Correct any of
the problems described below before installing and
running a replacement compressor. Wear safety
glasses and gloves when handling refrigerants.

Locked Rotor In this type of failure, compressor
motor and all starting components are normal. When
compressor attempts to start, it draws locked rotor
current and cycles off on the internal protection. Locked
rotor current is measured by applying a clamp-on
ammeter around common lead of the compressor on a
single-phase compressor, or any one of the leads on a
.3-phase compressor. Then measure current it draws when
t attempts to start. LRA (locked rotor amp value) is
stamped on compressor nameplate.

If compressor draws locked rotor amps, and all other
external sources of problems have been eliminated,
compressor must be changed. Because compressor is a
,sealed unit, it is impossible to determine exact mechanical
failure. However, complete system should be checked for
abnormalities such as incorrect refrigerant charge,
restrictions, insufficient airflow across indoor or outdoor
coil, etc., which could be contributing to the failure.
Runs, Doesn’t Pump in this type of failure, compres-
sor motor runs and turns compressor, but compressor
does not pump the refrigerant. A clamp-on ammeter on
common leg of a single-phase compressor, or any one
lead of a 3-phase compressor, shows a very low current
draw, much lower than RLA (rated load amps) value
stamp.ed on compressor nameplate. Because no refrig-
erant s being pumped, there is no return gas to cool
compressor motor. It eventually overheats and shuts off
on its internal protection.
Runs Doesn’t Pump, High-To-Low Side Leak This
failure is similar to previous one except compressor is

pumping. Usually, an internal problem such as blown
head gasket or broken internal discharge line causes
compressor to pump hot discharge gas back into its own
shell rather than through system.

Using pressure gages on service valves shows high
suction and low discharge pressure readings. Motor
currents are lower than normal. Because hot gas is being
discharged into shell, the shell becomes hot. The hot
gas causes compressor motor to cycle off on its internal
protection.

Runs and Pumps Low Capacity This failure type is
difficult to pinpoint because extent of damage varies.
Compressor is a pump with internal valves that enable
compressor to pump properly. On multicylinder com-
pressors, each cylinder has a complete set of suction and
discharge valves. Any of these parts may become
damaged or broken causing loss in pumping capacity.
Severity of damage determines amount of capacity loss.
Use pressure gages to find any abnormal system pressures
if system charge and other conditions are normal.
An owner may complain that a unit is not handling the

building’s heating or cooling load. The compressor
current draw may be abnormally low or high. Although
this ty.pe of failure does occur, all other possible causes of
capacity loss must be eliminated before condemning
compressor.
Noisy Compressor May be caused by variety of inter-
nal problems such as loosened hardware, broken
mounting springs, etc. May also be caused by system
problems. Overcharging a compressor causes operating
noise, particularly at start-up. Certain single-cylinder
compressors are noisy at start-up and may operate
noisily. Too much oil in compressor may cause noise.
Normally this problem is encountered only after a
replacement compressor has been added, without purging
oil from previous compressor. As new compressor
pumps, excess oil in system returns and adds to volume
already present, causing noise.
Compressor Leaks Sometimes a leak is detected at
weld seam around girth of compressor, or a fitting that
joins compressor shell. Many of these leaks can be re-
paired and the compressor saved if correct procedure is
followed. Turn off all power to unit. Remove all refrig-
erant from system so that gage pressure is 0 psi. Use safety
glasses and gloves when handling refrigerants. Clean area
around leak to bare metal. Apply flux and repair joint
with silver solder. Do not use low-temperature solder
such as 50-50. Clean off excess flux, check for leaks, and
apply paint over repaired area to prevent corrosion.
Do not use this method to repair a compressor leak due
to severe corrosion. Never attempt to repair a compressor
leaking at electric terminals. This type of failure requires
compressor replacement.

ELECTRICAL FAILURES The compressor me-
chanical pump is driven by an electric motor within
hermetic shell. In electrical failures, compressor does not
run although external electrical and mechanical systems
appear normal. Compressor must be checked electrically
for abnormalities.

Before troubleshooting compressor motor, review this
description ofcompressor motor terminal identification.
Single-Phase Motors See Fig. 17. To determine ter-
minals C, S, and R: Turn off all unit power. Short the run
(and start) capacitor to prevent shock. Remove all
wires from motor terminals. Using an ohmmeter on
0-10 ohm scale, read resistance between all pairs of
terminals. Determine 2 terminals that provide greatest
resistance reading. Through elimination, remaining
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TO DETERMINE INTERNAL CONNECTIONS OF SINGLE-
PHASE MOTORS (C.S,R) except shaded-pole

PO?______J Deduction:

(greatest resistance) Run Winding (R)
5.81! (ohm) Start Winding (S)

’"’IOHMMETER (smallest resistance) () is common (C)
O-IOSCALE 0.6! by elimination

() (remaining resistance)() is common,

5.2 ( 5.2 therefore () is5.8
( 0, Start Winding (S)

() is Run Winding (R)

Fig. 17 Determining Internal Connections

terminal must be common (C). Greatest resistance
between common (C) and another terminal indicates
start winding because it has more turns. This terminal is
start (S). Remaining terminal will be run winding (R).

NOTE: If there is an internal line break protector, it
must be closed.

Three-Phase Motors- See Fig. 18. Resistance readings
between all 3 sets of windings should be the same.

All compressors are equipped with internal motor pro-
tection. If motor becomes hot for any reason, protector
opens. Compressor should always be allowed to cool
and protector to close before troubleshooting. Always
turn off all power to unit and disconnect leads at com-
pressor terminals before taking readings.

Most common motor failures are due to either an open,
grounded or short circuit. Directions below are specifi-
cally for single-phase units, however, they also apply to

3-phase compressors. When a single-phase compressor
fails to start or run, 3 tests can help determine the
problem. First, all possible external causes should be
eliminated, such as overloads, improper voltage, pressure
equalization, defective capacitor(s), relays, wiring, etc.

If compressor has internal line break overload, be sure

it is closed.

LCOMPRESSOR

TERMINA
"TERMINALS

Fig. 18 Compressor Terminals

Open Circuit To determine if any winding has a break
in the internal wires and current is unable to pass through:
Be sure all power is off. Discharge all capacitors. Remove
wires from terminals C, S and R. Use an ohmmeter on

0-1000 ohm scale to check resistance from C-R, C-S
and R-S. Because winding resistances are usually less
than l0 ohms, each reading appears to be approximately
zero ohm. If resistance remains at 1000 ohms, an open or
break exists and compressor should be replaced.

Be sure internal line break overload is not tem-

porarily open.

Ground Circuit To determine if a wire has broken or

come in direct contact with shell, causing a direct short
to ground: Be sure all power is off. Discharge all capaci-
tors. Remove wires from terminals C, S and R. On
hermetic compressors, allow crankcase heaters to remain
on for several hours before checking motor to ensure
windings are not saturated with refrigerant. Use an
ohmmeter on R x 10,000 ohm scale. A megohmmeter
may be used in place ofohmmeter (follow manufacturer’s
instructions). Place one meter probe on ground or on
compressor shell. Make a good metal-to-metal contact.
Place other probe on terminals C, S and R in sequence.
Note meter scale. If reading of zero or low resistance is
obtained, motor is grounded. Replace compressor.

A compressor of one-ton capacity or less is probably
grounded if resistance is below one million ohms. On
larger size single-phase compressors, resistance to ground
should not be less than 1000 ohms per volt of operating
voltage.
Example:

230-1-60 230 x 1000 230,000 ohms minimum.

Short Circuit To determine if any wires within
windings have broken through their insulation and made
contact with other wires, thereby shorting all or part of
the winding(s): First, be sure the following conditions
are met:

I. Correct motor winding resistances must be known
before testing, either from previous readings or from
manufacturer’s specifications.

2. l-emperature of windings must be as specified, usually
about 70 F.

3. Resistance measuring instrument must have an accu-
racy within -+ 5% 10%. This requires accurate
ohmmeter (such as a Wheatstone bridge or null
balance-type instrument).

4. Motor must be dry or free from direct contact with
liquid refrigerant.

Make This Critical Test (Not advisable unless above
conditions are met.) Be sure all power is off. Discharge all
capacitors. Remove wires from terminals C, S and R.
Place instrument probes together, determine probe and
lead wire resistance. Check resistance readings from C-R,
C-S and R-S. Subtract instrument probe and lead
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resistance from each reading. If any reading is within
+ 20% of known resistance, motor is probably normal.
Usually a considerable difference in reading is noted if a
turn-to-turn short is present.

SYSTEM CLEAN-UP AFTER BURN-OUT

Turn off all power to unit before proceeding. Wear
safety glasses and gloves when handling refrigerants.
Acids formed as a result of motor burn-out can
cause burns.

Some compressor electrical failures can cause motor
to burn. When this occurs, byproducts of burn, which
include sludge, carbon and acids contaminate system.
If burn-out is severe enough, system must be cleaned
before replacement compressor is installed. The 2 types
of motor burn-out can be classified as mild or severe.

In mild burn-out, there is little or no odor detectable.
Compressor oil is clear or slightly discolored. An acid
!est of compressor oil will be negative. This type of failure
is treated the same as mechanical failure. Liquid line
strainer should be removed and liquid line filter drier
installed.

In a severe burn-out, there is a strong, pungent, rotten
egg odor. Compressor oil is very dark. Evidence of burn-
ing may be present in tubing connected to compressor.
An acid test of compressor oil will be positive. Complete
system must be reverse-flushed with refrigerant. Accu-
Rater or TXV must be cleaned or replaced. In a heat
pump, accumulator and reversing valve are replaced.
These components are also removed and bypassed during
reverse-flushing procedure. Remove and discard liquid
line strainer. After system is reassembled, install liquid
and suction line filter driers, run system for 2 hours.
Discard both driers, install new liquid line drier only.

COMPRESSOR REMOVAL AND REPLACEMENT
Once it is determined that compressor has failed and

the reason established, compressor must be changed.
Shut off all power to unit. Remove all refrigerant

from system until pressure gage reads 0 psi.

Wear safety glasses and gloves when handling refrig-
erants. Disconnect electrical leads from compressor.
Disconnect or remove crankcase heater. Remove
compressor holddown bolts.

Cut compressor from system with tubing cutters. Do
not use brazing torch for compressor removal. Oil vapor
may ignite when compressor is disconnected. Scratch
matching marks on stubs in old compressor. Make
corresponding marks on replacement compressor. Use
torch to remove stubs from old compressor and to re-
install them in replacement compressor. Use copper
couplings to tie compressor back into system. Wear safety
glasses when using brazing torch. Evacuate system,
recharge, check for normal system operation.

Refrigeration System
REFRIGERATION CYCLE In a refrigerant system,
refrigerant moves heat from one place to another. It is
useful to understand flow of refrigerant in a system.
In a straight cooling system, compressed hot gas leaves
compressor and enters condensing coil. As gas passes
through condenser coil it rejects heat and condenses into
liquid. The liquid leaves condensing unit through liquid

line and enters metering device at indoor coil. As it passes
through metering device, it becomes a gas-liquid mixture.
As it passes through indoor coil, it absorbs heat and
refrigerant is again changed to gas. The gas is returned
to compressor, where it is compressed to a hot gas, and
cycle repeats.

In a heat pump (see Fig. 19), the basic cycle is the same.
Reversing valve in system decides which coil, indoor or
outdoor, becomes evaporator or condenser. In heating
mode, indoor coil is condenser. It rejects heat into the
home after heat is absorbed by outdoor evaporator coil.
Thus, home is heated.

In cooling cycle, indoor coil becomes evaporator. It
absorbs heat from home and rejects it out-of-doors
through outdoor condenser coil. Thus, home is cooled.
A unique feature of the heat pump is that metering

devices are designed to meter refrigerant in one direction
of flow, and allow refrigerant to pass unhindered in other
direction. If indoor metering device is metering refrig-
erant, outdoor device bypasses refrigerant and vice versa.
This allows both coils to serve a dual function.

HEATING CYCLE

L INDOOR COIL

ACCUMULATOR

9,SCHARGE SERVICE
PORT AT SERVICE

LVE (HTG CYCLE)

STRAINER

ACCURATERTM
(BYPASSING)

OUTDOOR
FAN

\, REVERSING VALVE
,\ (DE’ENERGIZED)

ACCESSORY
FILTER DRIER /lV(DUAL FLOW)/ OUTDOORPORT LIQUID LINE COILACCURATER PRESSURE

(METERING) SWITCH

COOLING CYCLE
OUTDOOR

oOr-]
FAN

,,\ REVERSING VALVE
C) \ (ENERGIZED)

INDOOR!

I’,,,.\<>/’ SUCTION SERVICE
PORT AT SEICE COMP

SAINER ACC /’ehevn. OUTDOOR
FILTER DRIER / g,’,’,X CO L

ACCURATER-’ (D OW) /’ gg’ LIQUID LIE(METERING) PRESSURE SWITCH
LIQUID LINE SEICERT ACCURATER
AT SEI V&VE {CLG CYCLE) (BYPASSING)

Fig. 19 380N Heal Pump
Befrieranl Flow Diagrams

LEAK DETECTING (See Fig. 20.) New installations
should be checked for leaks prior to complete charging.

Always wear safety glasses and gloves when handling
refrigerants.
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gage ports for measuring system pressures, and provide
shutoff convenience for certain types of repairs.

Vapor line on all units and liquid line on condensing
units are connected to service valves by means of
Compatible Fitting. This mechanical-type fitting is also
used as a sweat fitting. Connections are made as follows:

Fig. 20 Leak Detector

If a system has lost all or most of its charge, system
must be pressurized again, up to approximately 1501b
minimum. This can be done by adding refrigerant, using
normal charging procedures. Or, it may be pressurized
with nitrogen (less expensive than refrigerant). Nitrogen
also leaks faster than R-22 and is not absorbed by refrig-
eration oil. Nitrogen cannot, however, be detected by
leak detector.

Due to explosive pressures of nitrogen, it should
never be used without a pressure regulator on
the tank.

On the other hand, leaks in a system pressurized with
refrigerant can be spotted with a leak detector which
detects extremely small refrigerant leaks. This discussion
assumes that system is pressurized with either all refrig-
erant or a mixture of nitrogen and refrigerant.

if system has been operating for some time, make first
check for a leak visually. Since refrigerant carries a small
quantity of oil, traces of oil at any joint or connection is
an indication the refrigerant is leaking at that point.
A simple and inexpensive method of testing for leaks is

to use soap bubbles. Any solution of water and soap
may be used.

Soap solution is applied to all joints and connections
in system. A small pinhole leak is located by tracing
bubbles in soap solution around leak.

Electronic leak detectors are now available for check-
ing for leaks. These unquestionably represent the most
efficient and easiest method for checking for leaks.
There are various types of electronic leak detectors.
Generally speaking, they are all portable, most are light-
weight, and consist of a box with several switches and a

probe or sniffer. Detector is turned on and probe is passed
around all fittings and connections in system. Leak is
detected by either a movement of a pointer on detector
dial, by a buzzing sound or a light.

In all instances, when a leak is found, system charge
must be bleddown and leak repaired before final charging
and operation. After leak is repaired, evacuate system,
and correct refrigerant charge.

SERVICE VALVES (See Fig. 21.) Service valves pro-
vide means for holding original factory charge in outdoor
unit prior to hookup to indoor coil. They also contain

Fig. 21 Service Valves

COMPATIBLE FITTING
CUT

LOCKNUT
O-RING

Fig. 22 Carrier Compatible Fitting

CARRIER COMPATIBLE FITTING (See Fig. 22.)
Mechanical Connection to Compatible Fitting (Mate
one set of connections at a time.)
I. Loosen nut on Compatible Fitting one turn. Do not

remove.

2. Remove plug, be sure O-ring is in groove inside
Compatible Fitting.

3. Cut tubing to correct length. Deburr and size properly.
4. Insert tube into Compatible Fitting until it bottoms.

5. Tighten nut until it bottoms on shoulder of fitting.
Keep tube bottomed in Compatible Fitting while
tightening nut.

Sweat Connection to Compatible Fitting (Use refrig-
erant grade tubing.)
I. Remove locking nut, rubber O-ring and Schrader

core from valve.
2. Cut tubing to correct length. Deburr and size properly.
3. Insert tube into Compatible Fitting.

NOTE: Wrap top and bottom of service valves in wet
cloth to prevent damage by heat. Solder with low-
temperature 430 F (221 C) silver alloy solder.

4. Replace Schrader core.

5. Evacuate or purge system with field-supplied
refrigerant.
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This type of fitting is easily repaired if leaks develop.

Wear safety glasses and gloves when handling
refrigerants.

Frontseat outdoor section service valves after relieving
refrigerant pressure in system. Back locknut off Carrier
Compatible Fitting onto tube. Cut fitting between
threads and O-ring. Remove tubing section remaining
in threaded portion of fitting. Discard locknut.

Clean, flux and insert new tube end into remaining
portion of Carrier Compatible Fitting. Wrap valve in wet
cloth to prevent damaging valve. Heat and apply low-
temperature solder (430 F [22 C]).
Leaking Sweat Connection Frontseat service valves
and relieve refrigerant pressure in tubing. Clean and
flux area around leak and apply low-temperature
solder (430 F [221 C]).

Liquid line service valves on all heat pump models
differ from condensing unit valves in that heat pump
connection has 3/8-in. male flare. When making connec-
tion, remove flare nut, install it on liquid line prior to
fl.aring. Flare liquid line using standard flaring tech-
tuques. Valve also contains piston and retainer. Service
as follows:
ACCURATER’" (Bypass Type) COMPONENTS
(See Fig. 23.) AccuRater piston has a refrigerant metering
hole through it. Retainer forms a stop for piston in
refrigerant bypass mode, and a sealing surface for liquid
line flare connection. To check, clean or replace piston:
I. Shut off power to unit.
2. Pump unit down using Pumpdown Procedure des-

cribed in this Service Manual.
3. Remove liquid line flare connection from AccuRater.
4. Pull retainer out of body, being careful not to scratch

flare sealing surface. If retainer does not pull out
easily, carefully use locking pliers to remove it.

5. Slide piston out by inserting a small soft wire, with
small kinks, through metering hole. Do not damage
metering hole, sealing surface around piston cones or
fluted portion of piston.

6. Clean piston refrigerant metering hole.
7. Replace retainer O-ring (Part No. 99CC501052)

before reassembling bypass-type AccuRater.

RUBBERO-RING FLARE NUT

LINE
SERVICE
VALVE

SE ,CE
PORT ACCURATER BODY

Fig. 23 AccuRater" (Bypass Type) Components

Service valves provide a convenient shutoffvalve useful
for certain refrigeration system repairs. System may be
pumped down to make repairs on low side without losing
complete refrigerant charge.
I. Attach pressure gage to suction service valve

gage port.

2. Frontseat liquid line valve.
3. Start unit in cooling mode. Run until suction pressure

reaches 5 psig (35 kPa).
4. Shut unit off. Frontseat suction valve.
5. Vent remaining pressure to atmosphere.

All outdoor unit coils will hold only factory-supplied
amount of refrigerant. Excess refrigerant may cause
unit to relieve pressure through internal pressure
relief valve (indicated by sudden rise of suction
pressure) before suction pressure reaches 5 psig
(35 kPa). If this occurs, shut off unit immediately,
frontseat suction valve, and vent remaining pressure
to atmosphere.

REVERSING VALVE (See Fig. 24.) In heat pumps,
changeover between heating and cooling modes is
accomplished with a valve that reverses flow of refrig-
erant tn system. This reversing valve device is easy to
troubleshoot and replace. The reversing valve solenoid
can be checked with power offwith an ohmmeter. Check
for continuity and shorting to ground. With control
circuit (24v) power on, check for correct voltage at
solenoid coil. Check for burned or overheated solenoid.

Fig. 24 Reversing Valve
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With unit operating, other items can be checked, such
as frost or condensate water on refrigerant lines.
The sound made by a reversing valve, as it begins or

ends defrost, is a loud whooshing noise, as reversing
valve reverses, and pressures in system equalize. An
experienced service person detects this sound and uses it
as a valuable troubleshooting tool.

Using a remote measuring device, check inlet and outlet
line temperatures. Do not touch lines. If reversing valve
is operating normally, inlet and outlet temperatures on
appropriate lines should be close. Any difference would
be due to heat loss or gain across valve body. Tempera-
tures are best checked with a remote reading electronic-
type thermometer with multiple probes. Route thermo-
couple leads to inside of coil area through service valve
mounting plate area underneath coil. Figures 25 and 26
show test points on reversing valve for recording tempera-
tures. Insulate points for more accurate reading.



FROM INDOOR COIL VIA
TO OUTDOOR SERVICE VALVE ON
COl L OUTDOOR COl L

ACCUMULATOR

TP-3

COMFggdSSORTP-I

DISCHARGE LINE

TP Test Point

TP-2 and TP-3 Cool or cold, may have condensation or frost on both lines
entering valve body, 5F to 1OF maximum temperature difference across
normally operating valve.

TP-1 and TP-4 Hot. 5F to 1OF maximum temperature difference across
normally operating valve.

Fig. 25 Reversing Valve (Cooling Mode or
Defrost Mode, Solenoid Energized)

TO INDOOR COIL VIA
FROM OUTDOOR TO ACCUMULATOR SERVICE VALVE ON
COIL f OUTDOOR COIL

ITI I ,NSULATE

INSULATE FOR M
ACCURATE READING--P-I /

TP Test Point

TP-1 and TP-2 Hot, 5F to 1OF maximum temperature difference across
normally operating valve,

TP-3 and TP-4 Cool or cold. may have condensation or frost on both lines
into valve body. 5F to 1OF maximum temperature difference across
normally operating valve,

Fig. 26 Reversing Valve (Heating Mode
Solenoid De-Energized)

Use slip couplings to install new valve with stubs back
into system. Even if stubs are long, wrap valve with a wet

rag to prevent overheating.

After valve is brazed in, check for leaks. Evacuate and
charge system. Operate system in both modes several
times to be sure valve functions properly.

COIL REMOVAl, (See Fig. 27.) Coils on this family
of units are easy to remove if required for compressor
removal, or to replace coil. Shut off all power to unit.
Remove refrigerant from system through service valves.

Wear safety glasses and gloves when handling refrig-
erants. If unit is equipped with a louvered casing,

refer to Cabinet Servicing for casing removal
procedure.

I. Remove discharge grille by removing 3 (015-030) or
6 (036-060) screws.

2. Remove control box cover (3 screws).

3. Remove l’an motor,, orifice assembly by removing 4
screws (2 in top of control box). Prior to lifting out
assembly, unplug motor wires from base of motor.

Avoid possibility of fire and personal injury by
cutting tubing.

4. Use midget tubing cutter to cut liquid and vapor lines
at both sides of coil. Cut in convenient location for
easy reassembly with copper slip couplings.

If valve is defective: Shut off all power to unit. Some
smaller sizes may require coil to be removed to gain access
to reversing valve. See appropriate coil removal section.
Remove all charge from system.
Remove solenoid coil from valve body. Remove valve

by cutting it from system with tubing cutter. Repair
person should cut in such a way that stubs can be easily
rebrazed back into system. Do not use hacksaw. This
introduces chips into system that cause failure. After
defective valve is removed, wrap it in wet rag and care-
fully unbraze stubs. Save stubs for future use. Because
defective valve is not overheated, it can be analyzed for
cause of failure when it is returned.

Braze new valve onto used stubs. Keep stubs oriented
correctly. Scratch corresponding matching marks on old
valve and stubs, and new valve body, to aid in lining up
new valve properly. When brazing stubs into valve,
protect valve body with wet rag to prevent overheating.
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5. Remove 2 (015,018) or 4 (024,060) screws at base of
coil (located at end of large vertical wires in coil
support).

6. Lift coil vertically from basepan, place aside carefully.
NOTE: When coil is removed, use opportunity to also
remove liquid line strainer. Strainer location is
identified by label on liquid line.

7. Reverse procedure to reinstall coil.

COIL CLEANING (See Fig. 28, 29.) For best unit
efficiency, clean outdoor coil prior to start ofeach heating
or cooling season. Shut off all power to unit if coil is
.equipped with iouvered casing. Refer to Cabinet Servic-
ing for casing removal procedure. To clean coil:

Coil fin damage can result in higher operating costs
or compressor damage. Do not use flame, high-
pressure water, steam, volatile or corrosive cleaners
on fins or tubing.

Clean coil using vacuum cleaner and its crevice tool.
Move crevice tool verticalh’, close to area being cleaned,
making sure tool touches "only the dirt on the fins and
not the fins. To prevent fin damage, do not scrub fins
with tool or move tool horizontally against fins.

If oil deposits are present, spray coil with ordinary
household detergent. Wait 10 minutes, proceed to
next step.

Using garden hose, spray coil vertically downward with
constant stream of water at moderate pressure. Keep
nozzle at a 15 to 20 degree angle, about 3in. (76mm)
from coil face and 18in. (457 ram) from tube. Spray so
debris is washed out of coil. Reinstall louvered casing
if necessary.

Restore power to unit.

LIQUID LINE STRAINER Heating and cooling
models are equipped with a strainer in liquid line. It is
marked with identifying sticker. Strainer picks up harm-
ful debris that may be in system. If it becomes plugged,
system does not perform properly. System pressures
become abnormal and compressor may become very hot
and cycle off on its protection device. If strainer is
plugged, it can be easily removed.
Shut off all power to unit. Bleed off all refrigerant

from system.

CAUTION
Wear safety glasses and gloves when handling refrig-
erants. Remove fan blades and fan motor to gain
access to liquid line. Cut tubing with midget tubing
cutter near belled connection close to strainer. Peel
off identifying sticker. Unbraze stub.

CAUTION
Wear safety glasses when brazing. Protect any alumi-
num tubing in vicinity ofjoint with wet rag to prevent
overheating. After stub is removed, pull strainer
from line with needle nose pliers. Discard strainer.
Do not install another strainer. Braze liquid line
together using copper coupling. Cut liquid line
between indoor and outdoor units. Install liquid line
filter drier (biflow drier for heat pump). Evacuate
and charge system. Add charge to compensate for
volume needed by drier. Check for normal system
operation.
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Fig. 29 Positioning Hose to Spray Coil



HaATING a COOLING

38E,Q
Condensing Units and Heat Pumps

New drier takes over function of strainer. If refrigera-
tion system in outdoor unit is opened.lbr any reason,
remove strainer and install a fiher drier in liquid line
between indoor and outdoor sections.

ACCUMULATOR Accumulator is a device always
found in heat pumps and in some condensing unit models.
Under some light-load conditions on indoor coils (on out-
door coil with heat pump in heating mode), some liquid
refrigerant is present in suction gas returning to com-
pressor. Accumulator stores liquid, allows it to boil off
into a vapor so it can be safely returned to compressor.
Since compressor is designed to pump refrigerant in its
gaseous state, introduction of liquid into it could cause
severe damage or total failure of compressor.

Accumulator is a passive device which seldom needs
replacing. Occasionally its internal oil return orifice or
bleed hole may become plugged. Some oil is contained in
refrigerant returning to compressor. It cannot boil off in
accumulator with liquid refrigerant..Bleed hole allows a
small amount of oil and refrigerant to enter return line
where velocity of refrigerant returns it to compressor.
If bleed hole plugs, oil is trapped in accumulator, and
compressor will eventually fail from lack of lubrication. If
bleed hole is plugged, accumulator must be changed.
Bleed hole is so tiny, cleaning efforts usually are not
successful. The only other reason for changing accumu-
lator is if it leaks and is not repairable.
To Chanle Accumulator: Shut off all power to unit.
Remove all refrigerant from system.

CAUTION

CAUTION

Wear safety glasses and gloves when working on
refrigerants. Remove discharge grille and remove fan
orifice. Refer to Cabinet Servicing section. Some
models may require louvered casing and coil to be
removed for access to accumulator. Refer to appro-
priate sections of Service Manual for instructions.

When accumulator is exposed, remove it from system
with tubing cutters. Scratch matching marks on tubing

stubs and old accumulator. Scratch matching marks on
new accumulator. Unbraze stubs from old accumulator
and braze into new accumulator. Thoroughly rinse any
flux residue from joints and paint with corrosion-
resistant coating such as zinc-rich paint. Reinstall
accumulator into system with copper slip couplings.
Evacuate and charge system.

Pour and measure oil quantity (if any) from old
accumulator. If more than 20% of oil charge is trapped
in accumulator, add oil to compressor to make up for
this loss.

SYSTEM CHARGING (for all approved combinations)
System must be charged correctly for normal system

operation and reliable operation of components.

Always wear safety glasses and gloves when hand-
ling refrigerants. If system has lost all charge, weigh
in charge. Use dial-a-charge or digital scale.

If system has some charge, charts are available to check
and add small amounts of refrigerant with system
running. Refer to individual unit installation instructions
for charge charts.

Heat pump charts are for checking charge and per-
formance and for adding a small amount of charge.
During heating mode, correct method of charging is
the weight method. In heating mode, check should
be made approximately 15 minutes after a defrost,
with unit running with a clean coil: In cooling cycle,
system should run at least 10 minutes for tempera-
tures and pressures to stabilize. All charts assume
there are no system abnormalities and indoor coil
airflows are correct. If system abnormalities exist,
correct them before checking system charge.
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Heat Pumps/Condensing Units

Wiring Diagrams
38EH, EN, ES, QH, QN, QS

GENERAL
This publication includes wiring labels for all new and

improved 38 Series air-cooled condensing units and heat

pumps. Models include 38EH, EN, ES, QH, QN and QS.
Labels for all sizes are not included since many are
identical. Refer to Index for appropriate label diagram.

INDEX

Wiring Schematic Fig. 1 and Fig. 3 (Fig. 3 shows 38EH,EN, 3-ph only)

MODEL 38EH MODEL 3SEN MODEL 38E$

015
018
O24
O3O
036
042
048
O6O

015
018
024
030
036
042
048
060

018
024
030
O36
042
048
O60

Wiring Schematic Fig. 2 and Fig. 4 (Fig. 4 shows 38QH,QN, 3-ph only)

MODEL 38QH MODEL 38QN MODEL 38QS

015
018
024
03O
036
042
048
O6O

015
018
024
030
036
042
048
060

018
024
03O
036
042
O48
O6O

Manufacturer reserve the right Io dlsconue, or change al any lime. specifications ’ designs wlthoul notice and without |ncurdng obligations.
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FIELD
CONTROL
WIRING
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INDOOR I,NIT TERMINAL BLOCK

LEGEND
C Contactor
Cap. Capamtor

ST Start Thermistor
TG Tme Guard

CH Crankcase Heater TL Tmmg Logic
CHS Crankcase Heater Switch Tran Transformer
Comp Compressor
CSLR Current Sensing Lockout "’--=’m Field Power Wrng

Relay
DB Defrost Board Field Ground Wir,ng
OFT Defrost Thermostat
DR Defrost Relay Fmld Control Wrmg
FM Fan Motor
Fu Fuse / Componenl Connec-
HPS Hgh-Pressure Swdch hon (Marked)
IFM Indoor Fan Motor
IFR Indoor Fan Relay ( Componen! Connec-
LLPS L=quid Line Pressure hon (Unmarked)

Switch Field Sphce
OF Outdoor Fan
QT Quacl Terminal Junchon
RVS Reversing Valve Solenoid
SC Start Capacitor . Junction (Thermo-
SR Start Relay star to Subbase)

NOTES:
Compressor and fan motor furmshed w=th nherent thermal
protechon

2. TO be wred accordance wdh Nahonal Electrical Code
(NEC) and local codes

3 Use copper conductors only
4 Iflndoorsectionhasatransformerwthagroundedsecondary.

connect lhe grounded sde to "C on the defrost board.
5 Must use lhermostal part no HHO7AT171 wdh subbase part

no. HC93AZ173 (shown) or HH19AZ175
6 Low-vollage wire raceway must be place when field wiring
s complete.

7 When start relay and start capaclor are nstalled. start ther-
mistor S not used

8 Any or all devices srown phantom may be factory-installed
options

9 Crankcase heaters can be internally or externally mounted

Fig. 2 Wiring Schematic, Heat Pump Only
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Fig. 4 Wiring Schematic, 38QH,QN Only (3-ph)



INDOOR UNIT

L
|mmmmmm
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Indoor wiring varies for 40AQ and other 40QB heater capacities. See Heater Label Diagram for specifics.

SINGLE-PHASE; TWO OUTDOOR THERMOSTATS, SUPPLEMENTAL HEAT RELAY
Fig. 5 Typical System Wiring Schematic, 38QN/40QB 30 kW



Fig. 6 Typical Wiring Schematic, 38QN Optimizer System (1-Ph)
(Using Standard Gas or Oil Furnace)



MOTORMASTER(R) CONTROL
INSTALLATION

Use these instructions to apply the Motormaster
control to Models 38EH. EN, ES, QH, QN, QS. Also
refer to separate installation instructions packaged with
32LT Motormastcr solid-state head pressure control.

General The 32LT Motormaster solid-state head
pressure control is a fan speed control device activated
by a temperature sensor. It is specifically designed to
control outdoor fan motor speed in response to saturated
condensing temperature. For outdoor temperatures
down to -20 F, it maintains condensing temperature
at I00 +- 10F.

Considerations
I. Determine the required motor, run capacitor, sensor

location and which 32LT Motormaster to use. See
Table I.

2. Determine whether outdoor unit needs a crankcase
heater.

3. Decide on winter start modifications.

4. Establish where sensor wire should be routed.

5. Decide on isolation relay requirements for heat
pumps.

6. Determine wind baffle requirements.

UNIT MODEL
NO. 38

EH015,018,024
030,036,042

04,O60
038,042
048,060

EN015,018,024
030,038
042,048
O6O
O36

042,048
O60

ES018,024,030
O36
042
048,O60

QH015,018

024,030,0-042,048,O60
O36
042,048,O60

QN015,018

024030
036,042,048
O6O

036,042,048
O6O

QS018,024,030
O36
042,048,060

2081230

Table 1 Required Unit Changes

VOLTS FAN MOTOR RUN CAPACITOR MOTORMASTER

HC40MB701 HC90BB007
32LT900300

208/230

208/230

208/230

460

2081230

460

208/230

HC44SL601

HC44SL460

HC91CA005

HC40SL232
HC40MB701 HC90BB007

HC44SL601

HC40MB549

HC44SL460

HC44SL601

HC91CA005

HCg0BB007

HC91CA005

HC91CA005

HC40MB701 HCg0BB007

HC44SL601 HC91CA005

HC44SL460 HC91CA005

HC40SL232
HC40MB701 HC90BB007

HC44SL601

HC44SL460

HC44SL601
HC91CA005

32LT900610

32LT900300

32LT900610

32LT900300

32LT900300

32LT900610

32LT900300

32LT900610

32LT900300

SENSOR
LOCATIONt

C

B
C

A

B
B
B
B
B

C

"Use factory-installed run capacitor.
"See Fig. 11.

Power Wiring See Fig. 7 for correct cooling unit
power wiring, and Fig. 8 for heat pump. p.ower wiring.
Power iring must be checked to ensure tt Is as specified
and in compliance ith National Electrical Code (NEC)
and all local requirements.
Crankcase Heaters All factory supplied with
units.

Winter Start Control (38EH,EN,ES) To
modify cooling units for winter start.jumper low-pressure
switch (if so equipped) to make it inactive. Do not
relocate. Install a new liquid line low-pressure switch
(Part No. HKO2AB0261. Remove Schrader core before
installing new LLPS.



CAP

BLACK ., BLCK ,. /

I . NSO, 

24V TB

oo

Csp. Capacitor
RVS Reversing Valve Solenoid
TB Terminal Board

"Isolation Relay, 230-v-HN61KQ120, 460-v-HN61KK066.

"- Fig. 8 Power Wiring for 38QH, QN, QS

When required by application (cooling and heat
pumps), install a freezestat (Part No. HH22JB026) for
freeze-up protection to indoor coils. Wire the freeze
protection in series with contactor coil. See Fig. 9.

LPS
F-]--J LPS

C Contactor
FP Freeze Protection
J Jumper
LPS Low-Pressure Switch
LLPS Liquid Line Pressure Switch

Fig. 9 Winter Start Control

Control Location Locate Motormaster control on
wind baffle to be assembled. See Fig. 10. Select a location
anywhere on wind baffle, preferably on upper half of
baffle where Motormaster can be conveniently inspected.
Motormaster sensor wire must be ablc to reach coil
tubing for easy attachment.

BAFFLE SUPPORT
BRACKETS

SENSOR WIRE

WINBAFDFLE

ELECTRICAL
-II CONTROL

II II III ;’1 OUTDOOR

_
UNIT

Fig. 10 Motormaster and Baffle Assembled

Sensor Location The recommended location for
mounting the sensor is indicated in Fig. II.
Locations (refer to Table 1 ):
A 6 Tubes Down
B 9 Tubes Down
C Top Tube Inside Row
Sensor Wire Routing Route sensor wire from
32LT Motormaster through a hole in wind baffle to coil
area shown as sensor location (Fig. ).

Use a UL-approved bushing or grommet in bind baffle
hole to protect sensor ire.

When attaching sensor bracket to coil tube, use inside
hole in sensor bracket for 3 8-in. tubing. Use out.qde

hole on sensor bracket for 2-in. tubing.

MOTORMASTER

SENSOR

SENSOR

SENSOR B
WIRE

SENSOR

WIND
BAFFLE

MOTORMASTER

COMPRESSOR

Fig. 11 Sensor Locations

COMPRESSOR

9 586



25 "BETWEEN

DIA.
HOLES

WIND BAFFLE

EA. H(X.E

1!

SECTIONS (3)

5" O

.BETWEEN
EACH HOLE

" DIA. /"
6 HOLES

Fig. 12 --Wind Baffle

27-
8

Wind Baffle
I. Baffle is mounted on 2 baffle support brackets and

,,vrappcd around outdoor unit as sho,n in Fig. 10.
2. Field fabricate 3 baffle sections and 2 U-shaped

baffle support brackets according to dimensions.

See Fig. 12.

Baffle sections must be 20-gage galvanized steel:
baffle support brackets should be 18-gage galvanized
steel.

3. Before installing sections, measure for location and
drill required screw holes in all sections. Paint all
sections on both sides to help resist corrosion
(painting after installation may cause paint to get
on air conditioner coil).
NOTE: Hole in wind baffle for routing ofsensor wre
(see Motormaster Sensor Locationj. should be made
bejbre installing wind baffle to avoid damaging air
conditioner coil with drill. Paint edges of hole.

!0

and 13. Mount longer side of brackets on coil side.
Wind baffle mounts on short side of brackets.

6. Remove unit electrical control box cover and remove
holding screws for supporting control box.

7. Mount first large wind baffle section. Slip narrow
flange of baffle section behind electrical control box,
in between control box and control box support.
Replace holding screws to secure wind baffle section.

8. Gently bend secured wind baffle section around air
conditioner. Secure loose end of wind baffle to baffle
support bracket installed in step 5. Use field-supplied
sheet metal screws for attaching baffle to baffle
bracket. Use only 2 screws and install loosely until
baffle is correctly aligned.

9. Repeat procedure in steps 7 and 8 for second large
wind baffle section and its support bracket.

I0. Attach third (smallest) wind baffle section using
field-supplied sheet metal screws.

II. Install and tighten all required screws, and replace
electrical control box cover.

12. Install Motormaster and sensor. Use4 field-supplied
sheet metal screws to mount Motormaster box on
wind baffle. Refer to separate 32LT Motormaster
Installation Instructions for mounting template
information and use of star hwkwaxhers to ensure
proper grounding. Install sensor as described under
Motormaster Sensor Location.

Shut off power to unit.
Mount both baffle support brackets on side,of unit.
opposite unit electrical box. To mount, remove
existing screws from top cover and basepan of unit.
Use same screws for mounting brackets. See Fig. IO

Fig. 13 Wind Baffle Support Brackets (2)



WIND BAFFLE
SECTION 2

WIND BAFFLE
SECT ION m3

SUPPORT % SUPPORT
BRACKET --- BRACKET

WIND BAFFLE
SECTION "1

38EN-O48 CONDENSING UNIT

Fig. 14- Assembly View

Table 2 Wind Baffle/Support Bracket Dimensions (in.)

MODEL
38

A B C D
EH015,018,024 18% 19!.e 41 ’/ 41/.

030,036,042 24"/ 25 48"- 49",
048,060 26" 28’ 52" 53";

EN015,018,024 157, lff :.. 34"%,
030,036 18-% 19 ’, 41 . 41

042,048,060300 24 25"/ 48:. 49%.
048,060310 26’ 28’,,, 52’% 53"/,

ES018,024,030 24/ 25z 48’/
036,042

048 26’/. 28.’ 52; 53"/,

QH015,018 18% 19 41 ’/ 41.
024,030,036 24/ 25z 48,

042,048 26’/. 28’/. 52’ 53"
060 30/ 31 "/, 66 67z

QN015,018310 15/, 16Y, 34z 35Y,
018300,024,030 18 19 41 ’& 41 ’%,

036,042,048 24/ 25z 48k 49%,
060 26’/. 28’/, 52’ 53"A

24/ 25z 48’, 49"
28V 52’% 53"/,

QS018,024,030
036,042

048 26’/,

WIND BAFFLE

E F

6

G

28,

21 .
28’,

28:.

28",

21 ’%

28’.

28’/,

SUPPORT
BRACKETS

A B

31 6

25
6

31
8

631
8

6
31

8

25
6

31
8

31 6

8

C

28,

21 ,
28,

28’,

28’,

21

28’,

28;,

586
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CATALOG NO. 38.092 (9-87)
SUPERSEDES CATALOG NO, 38.061 (2-86) Litho in U.S.A. Page 1
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AIR-COOLED
HEAT PUMP

38QN

TYPICAL 380N015
CONTROL BOX ASSEMBLY

TYPICAL 38QN042
CONTROL BOX ASSEMBLY

TYPICAL 38QN048
CONTROL BOX ASSEMBLY

IJtho in U.S.A. Page 5
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AIR-COOLED
HEAT PUMP

38QN

ITEM

8
9
10
11

‘i2

13

14
’iS
16
17
18
19

2O
21
22
23
24

26
27
2’8
29
30

32
33

35
3
37
38
39
4O

41

42
43
44

45
46
47
48

NI

NI

3ONOlS31X)

PART DESCRIPTION 0/230-1-.60

BASE PAN ASSEMBLY 380N40OOQ4

TOP ORIFICE ASSEMBLY 38EN402254
TOP GRILLE ASSEMBLY 38EN400083
INLET GRILLE ASSEMBLY :380N400574
WIRE GUIDE 38ON400914
WIRE GUIDE COVER(NORYL) 380N500924
LOUVERED CASING ASSEMBLY X
INCLUDES:

DECORATIVE TAPE X
MOUNTING LEG ASSEMBLY (3)380B660001
NAMEPLATE ASSEMBLY 380N401863
MEDALLION 99NB500153
PAINT(SILVER GRAY)16 OZ CAN PH23PE023

COMPRESSOR ASSEMBLY(200-3-60) X
COMPRESSOR ASSEMBLY(230-3-60) X
COMPRESSOR ASSEMBLY 380B662:301
MOUNTING BOLT (4)AHO1AM203

30N015310 .lOflO1S310SM 3QN015329

2081230-1-60 294/230-1-0 208/230-1-

300N40(0)74

310001-401

380N401501

38EN400064
38EN400093
310002-401
38ON400434
380N500934
380N401331

(3)

X
X

500T662300
(4)
(4)KAS6TR053

HH’iSHAO?6
X

380H400001

(2)38ER400003
(2)

HC93CA021
X
X
X

X

380N501152

(3) (3)

MOUNTING GROMMET
CRANKCASE HEATER
CRANKCASE HEATER SWITCH
SOUND SHIELD

(4)KA56CR080
HT32BH246

X

310599-702

X X

(4)
(4)KA56CR079

X
X X

(4)
(4)

x
x

(2)
(2)

X

X

X
X X

HH18HA095

LAO1EW017
HC35SL230

(3) (3)38EN400M

X HYOBMPt05

COMPRESSOR OIL SUN-3GS

COMPLETE CONTROL PAN,EL ASSY 380N400181
CONTROL BOX ASSEMBLY 380N400194
CONTROL BOX COVER 38QN400113

MOUNTING PANEL 38QN500124

LOW VOLTAGE CHANNEL 380N500143
SUPPORT ASSEMBLY(CONTROL BOX) (2)380N401943 (2)
"’U" CLIP (2)AS42ZL010 (2)

PARTITION(DEFROST BOARD) 380N50(022

ELECTRIC DEFROST CONTROL BOARD HK2SSZ359
CONTACTOR HN52KC051
CAPACITOR(DUAL) #1 HC93CA026
SINGLE CAPACITOR #2 X X
START CAPACITOR X X

START RELAY X X

START ASSIST(PTC THERMISTER) 06MC660004
FAN RELAY X X

LOCKOUT RELAY X X

DEFROST THERMOSTAT HH18HA094
LOW PRESSURE SWITCH HKO2ZBO03
FAN CAPACITOR X X
BODY COUPLING FOR LPS DEOSDA052

PROPELLER FAN LN)lEW013

FAN MOTOR HC39SL610
RAIN SHIELD HC99AASO0
MOTOR BAND HC98,ZZSO0

MOTOR MOUNT ASSEMBLY (3)38EN41X)53,4 (3)
MOTOR BAND CAPSCREW AAO6BS173
MOTOR BAND NUT AT31AG171
MOTOR PLUG X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

310N01|30 1i018310
PART ISCRIPTION 208/230-1-40 2001230-1-6,0

2 TOP ORIFICE ASSEMBLY 38N4GODE,4 38EN40224
3 TO GRILLE ASr.MBLY 38EN400093 38EN400(3
4 INLET GRILLE .ASSEMBLY 3QN40059.4 380N400574
5 wine Gul 3eON’,O0434 380N.4009’4

WIRE GUIDE COV[R(NORYL) 380N500233 38QN500924
7 LOUVEREDCkASSEMBLY X 380N40101

INCLUDES:
8 DECORATV TAPE X 380N501152
9 MOUNTING LEG ASSEMBLY (3)380B660001 (3)
10 NAMEPLATE ASMBLY 380N400313 38QN401863
11 MEDALLION 99NB500153
12 NI PAINT(SILVER GRAY)16 OZ CAN PH23PE023

COMPRESSOR GROUP
13 COMPRESSOR A.SEMBLY(200-3.-60) X X

COMPRESSOR ASSEMBLY(230.3-60) X X
COMPRESSOR ASSEMBLY 38GN2301 50SR661311

14 MOUNTING BOLT (4)AHO1AM203 (4) (41
15 MOUNTING ..)IMET (4)KA56TR017 (4}KA56CRO78 (4)
16 CRANKCASE HEATER HT32BH246
17 CRANKCASE HEATER SWITCH X X X
18 SOUND SHIELD X X
19 N! COMPRESSOR OIL SUN-3GS

ELECTRICAL GROUP
20 COMP[L"E CONTROL PANEL ASSY 3QN400191

21 CONTROL BOX A,MBLY 380N40014
22 CONTROL 90X COVER 30N400113
23 MOUNTING PANEL 30N500124
24 LOW VOLTAGE CHANNEL 380N500143
25 TY(TX) (2fi13 (2)
26 "U" Cm 122ZL00 (2)
27 PARTITION(D BOARD) 38QN,22
28 ELECTC TLD H

30 CAPACITODO,M.) II1 HC93CA026
31 SINGLE CkPkCr X X
32 START CAPACziu X X
33 START RELAY X X

START IST(C THE|MISTER) M
35 FAN JY X X

LKY X X
37 DEFEAT HHI

F X X
40 NI OYIL 2

FAN AND MOTOR GROUP
41 F,AJ LAO1E’WO17 LAO1E’M)13
42 FAN Mull. HC39SL?11
43 P,AJN SHIELD Hcgo
44 M0|(1 BAND a a
45 MOTOR MOUNT k.SSEMBLY (3)38EN400544

47 M0iD AT31AG171
48 M]PLUG X X

(3) (3) (3}
310599-704 38N401873 310599-02

X X X
X X X

50SR551346

14) (4)

X X
X X X

(2)
(2)

X
X

X

310789-701

t2) 12
(2) (2

X

X X
X X
X X

X X
X X

HHI,,IAO

HYM05

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

300N024,,100

PAAT DESCRIPTION

PAN ASSEMBLY 380N40(X)74

2 TOP ORIFICE ASSEMBLY 38EN400
3 TOP GRILLE ASSEMBLY 38EN400093
4 INLEt GRILLE SEMBLY 4

6 GUI COVER(NORYL) N
7 LDCING ASSEMBLY X

IUS:
8 TtVETA X N1152
9 MING LEG ASSEMBLY (3)0 (3)
10 NETE ASSEMBLY N401 N401873
11 ME,LION N81
12 NI PAIS(SILVER GY)15 OZ CAN 230

13 EASSEMBLY(-3-) X X
SRASSEMBLY(2-3-) X
ERASSEMBLY MD2

14 MING LT (4HO1AM (4)
15 MING GROMU (4) (4)

380NO24300SM 80N024310 390NO24310$M

208/230-1-&O 208/230-1-60 200/230-1-.

310002-401

380N401331

(3) (3)
310599-702

X
X X X

(4) (4)

(4)
16 CRANKCASE HEATER HT32BH24E
? CRANKCASE HEATER SWITCH HH18HA7

18 SDUND SHIELD X X X X
19 NI COMPRESSOR OIL SUN-3GS

20 COMPLETE CONTROL PANEL ASSY 380N40021
21 CONTROL BOX ASSEMBLY 30N400194
22 CONTROL BOX COVER 380N400113
23 MOUNTING PANEL 380N500124
24 LOW VOLTAGE CHANNEL 380N,500143

25 SHPPOT,,SSEMBLY(COrROL BOX) (2)38ER400 (2) 12) (2)
26 "U’" CUP [2)AS42ZL010 2) (2) (2)
27 PARTITION(DEFROST BOARD) 3QN500022

28 ELIC DEFROST CONTROL BOARD HK25SZ3
29 CONTACTOR HN510BO24
30 CAPACITOR(DUAL) ill HC93DAOE
3 SmGZ.Z C.PITGR #2. X X X X
32 STCTOR X X X X
33 Sl’kqT RF.LAY X X X X
34 START ASStST(PTC THERMISTER) 06MC66(

35 FAN RELAY X X X X
36 LOCXDUT RELAY X X X X
37 DFBOST THERMOSTAT HH18HAO9
3 LOW PP,ESSURE SWITCH HKO2ZB(X:3

39 FAN CAPACITGR X X X X

40 NI BOOY COUPLING FOR LPS OEOSDAO2

4’1 FgopELLER FAN L.AO1EWO’I 7
42 Fk,Jq MOTOR HC39SL711
43 RAJN SHIELD HC99AA..
44 MOTGR BAND HCgBZZ

4.5 MOTGR MDUNT ASSEMBLY (3)38EN400544 {3) (3) (3)
46 MOTOR BAND CAPSCREW /i1T3

47 MOTGR BAND NUT AT31A6171
48 MOTOI PLUG X X X X

3I)NO248Zl
208/230-1-M

(3)

X
X

JD2560/

(4)AHO1AM204
(4)KA56TR017

X

311745-701

(2)
(2)

HC93CA036
X
X
X

X
X

X

(3)

HYO6MPIO

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP 380N

,5

7

8
9
10
11
12 NI

14
15
16
17
18
19 NI

PART DESCRIPTION 0e/230-1.44

PAN k,,tMBI.. 38QN400074

Y 74

v x

1 x

MY I

298/230-1-40 298/230-1-40

I(]M0331 x

3O01152 x

,,qOQ18 ,,180401863

X

380NO303105M
Z01230-I.40

30N401331

.38QN501152

(3)
39673

300N030330

38Q401014

310l03..401

(3) (3)

CPRSS0k,B,IBLY(200-3-60) X

ELECTRICAL GROUP

EIT eJ,.amv uJv.(x BOARD

M1IELY x

ILY X
RELAY x

U9,nELO

(4) (4)

x
x

14)
(4)

(2) (

x
x x

x x

x
x

x x
x x
x x

x x
x x

x
x

x x
x

q

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN
015-00

ITEM
3ASING GROUP

8
9
10
11

12 NI
]OMPRESSOR GROUP

14

15
16
17
18
19 NI

40 NI

ELECTRICAL GROUP

41

43
44

45
46

48

PRIPTION

BASE PAN ASSEMBLY
TOP ORIFICE ASSEMBLY
TOP GRILLE ASSEMBLY
IN’LET GRILLE ASSEMBLY
WIRE GUIDE
WIRE GUIDE COVER(NORYL)
LOUVERED CASING ASSEMBLY
INCLUDES:

DECORATIVE TAPE
MOUNTING LEG ASSEMBLY
NAMEPLATE ASSEMBLY
MEDALLION
PAINTLSILVER160Z CAN

COMPRESSOR ASSEMBLY(2OO-3-BO)
COMPRESSOR ASSEMBLY(230-3-60)
COMPRESSOR ASSEMBLY
MOUNTING BOLT
MOUNTING GROMMET
CRANKCASE HEATER
CRANKCASE HEATER SWITCH

380N030340 380N036300 $QN036300SM 3DON036310
2081230-1-60 298/230-1-64) 208/230-1-60 2001230-1-Td)

380N400074 380N400054
38EN40QO4 380H401014
3EN400093 38EN400103
310002-401 380N400574 310003-401
,380N400434

380N500934
38QN401331 X 380N401341

380N501152 X 3RON501152
(3)380B660001 (3)

310599-702 380N40183
99NB.500153
PH23PEO23

X X
X X

JD3360AA MD3564GE
(4)AHOIAM204 t4)AHO1AM203

SOUND SHIELD X
COMPRESSOR OIL

COMPLETE CONTROL PANEL ASSY

SUN-3GS

311746-701
CONTROL BOX ASSEMBLY 380N400194
CONTROL BOX COVER 380N400113
MOUNTING PANEL 30N5,00124

LOW VOLTAGE CHANNEL 380N500143
SUPPORT ASSEMBLY(CONTROL BOX) (2)38ER400003
"U" CLiP (2)AS42ZL010
PARTITION(DEFROST BOARD) 3BQN5,00022

ELECTRIC DEFROST CONTROL BOARD HK25SZ359
CONTACTOR HN51DBO24
CAPACITOR(DUAL) #1

SINGLE CAPACITOR #2
START CAPACITOR
START RELAY
START ASSIST(PTC THERMISTER)
FAN RELAY
LOCKOUT RELAY
DEFROST THERMOSTAT
LOW PRESSURE SWITCH
FAN CAPACITOR
BODY COUPLING FOR LPS

PROPELLER FAN
FAN MOTOR
RAIN SHIELD
MOTOR BAND
MOTOR MOUNT ASSEMBLY
MOTOR BAND CAPSCREW

(3) (3
380N401873 310599-702

X X
X X

50SR661343

(4) (4)
(4)KA56TR017 (4)KA56CRO?8 14) (4)KASGTR053

HT32BH246 X
HH1BHA076 X X X

X X X

380N400221 380H400031

(2) (2) (2)
(2) 12) (2)

HN52KC051
HC93CA041 HC93CA046

X X X
X X
X X X

Hcg3cA036

X
X
X

06MC660004
X X X X
X X X X

HH18HA095
HKO2ZBO03

X X X X
DEOBDA052

LA01EW017 LAO1ABO25
HC39SL71 HC43VA233 HC3SSL230

HC99AA.500
HC98ZZ,500 HC98ZZS01

(3)38EN400544 (3)380H400954 (3) (3)
A.AO6BS173

MOTOR BAND NUT AT31AG171
MOTOR PLUG HYO6MP105

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP 380N

2
3
4

8
9
10
I1
12 NI
mR
13

14

16
17
18
19 NI

40 NI

N,]O0 (U 10
PART OSCRIION :3
;ASING GROUP

:OMPRESSOR GROUP

X

X
(3)

X

(4)

31000}401

30QN4011

(3) (3)
Z:IN40183 310599-702

X x
X X

<4) (4)

X
X X X
x X X

ELECTRICAL GROUP
COMIFIt CONTROL PANEL A.%’Y ZOON40025 3aoH4ooo91

bllNIX BOX 9(]N400113
._Mt__...wTlG QN50124
LOWVOLTAGEC 3031,e0143

(2)

x
x

x

FAN AND MOTOR GROUP

(2)

(3) (3)

(2)

X

X X
ItN61K06

X x

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

380N

ITEM

e
9

11

12

13

14

15
16

NI

PART DESCRIPTION

BASE PAN ASSEMBLY
TOP ORIFICE ASSEMBLY
TOP GRILLE ASSEMBLY
INLET GRILLE ASSEMBLY
WIRE GUIDE
WIRE GUIDE COVER(NORYL)
LOUVERED CASING ASSEMBLY
INCLUDES:

DECORATIVE TAPE
MOUNTING LEG ASSEMBLY
NAMEPLATE ASSEMBLY
MEDALLION
PAINT(SILVER GRAY)16 OZ CAN
O],V,I"J:|=k’’[O];[e];|O]I|"
COMPRESSOR ASSEMBLY(200"3"60)

PH23PE023

X
COMPRESSOR ASSEMBLY(230-3-60) X
COMPRESSOR ASSEMBLY PC4666HD
MOUNTING BOLT (3)38EN500982
MOUNTING GROMMET (3)KA56TR014
CRANKCASE HEATER HT32BH246

$ONO4OOSM 30N042310

0H401014

313-401

0N4011

0N1152

0N401873 31-702

X X
X X

SRI

(3)
X

390NO4231OSM
0/234)-1..T

(3}

X
X

14)
(4)

X
17
18
19 NI

CRANKCASE HEATER SWITCH X X X

SOUND SHIELD X X X

21
22
23
24
25
26
27
28
29
3O
31
32
33
34
35
36
37

39
40 NI

41

COMPRESSOR OIL SUN-3GS

COMPLETE CONTROL PANEL ASSY 380N400231 3SON401071
CONTROL BOX ASSEMBLY 380N400113
CONTROL BOX COVER 380N400194
MOUNTING PANEL 38QN500124

LOW VOLTAGE CHANNEL 380N500143
SUPPORT ASSEMBLY(CONTROL BOX) (2)38ER400003 (2) (2)
"U" CLiP (2)AS42ZL010 (2) (2)
PARTITION(DEFROST BOARD) 38QN5,00022

ELECTRIC DEFROST CONTROL BOARD HK25SZ359
CONTACTOR HN52KC051

CAPACITOR(DUAL) II1 HC93CA036 HC93DA041

SINGLE CAPACITOR 112 HC91CA025 X

START CAPACITOR HC95DE08 HC95DE085

START RELAY HN61HB.496
START ASSIST(PTC THERMISTER) X X X

FAN RELAY X X X

LOCKOUT RELAY X X X

DEFROST THERMOSTAT HH16HA095
LOW PRESSURE SWITCH HKO2ZBO03
FAN CAPACITOR X X X

BODY COUPLING FOR LPS [08DA052

:AN AND MOTOR GROUP
PROPELLER FAN LAO1ABO25
FAN MOTOR HC43vA233
RAIN SHIELD HC99AASO0
MOTOR BAN0 HC98ZZ500 HC987..Z,501

MOTOR MOUNT ASSEMBLY (3)38EN400554 (3) (3)380H40095,1
MOTOR BANO CAPSCRE’W ,06eS

MOTOR BAND NUT AT31AG171
MOTOR PLUG X X X

X
X

(2)
(2)

X

X
X
X

X

|3)

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP 38oN

$4)NO4ZSIt

PART OESCRIPTION |0/2..

BASE PAN ASSEMBLY 380N40005,4

TOP ORIFICE ASSEMBLY 38H401014
TOP GRILLE ASSEMBLY 38EN400103
INLET GRILLE ASSEMBLY 310003-401
WIRE GUIDE 3QN40044

WIRE GUIDECOVE 3QNSOOg34

LOUVERED CASING ASSEMBLY 3SON401341
INCLUDES:

DECORATIVE TAP 38QN501152

MOUNTING LEG ASSEMBLY
NAMEPLATE ASSEMBLY 310599-702
MEDALLION 99NB50015

SILVER GRAY ,16 OZ CAN PH23PE023

COMPRESSOR PF4666HD
COMPRESSOR ASSEMBLY PG4666HD"
COMPRESSOR ASSEMBLY X X
MOUNTING BOLT
MOUNTING GROMMET
CRANKCASE HEATER
CRANKCASE HEATER SWITCH

X
X

PH4HD

HT32BH734
X X X

SOUND SHIELD X
COMPRESSOR OIL SUN-3GS
NOTE: ORIGINAL COMPRESSOR IS AN EXTENDED VOLTAGE.

X X

SELECT REPLACEMENT COMPRESSOR FOR VOLTAGE REQUIRED.

COMPLETE CONTROL PANEL kSSY 3QN400491

CONTROL BOX ASSEMBLY 3SON40014
CONTROL BOX COVER 380N400113
MOUNTING PANEL 38QN5,00124

LOW VOLTAGE CHANNEL 3BONSO0143
SUPPORT ASSEMBLY(CONTROL BOX)__(2)3EPAOOO03
"’U’" A.IP

DEFROST BOARD) 380N54X)022

ELECTRIC DEFROST CONTROL BOARD HK25SZ359
CONTACTOR HNS2KCOS1

#1 X X
SINGLE CAPACITOR #2 X X
START CAPACITOR X X
START RELAY X X
START ASSIST(PTC THERMISTER) X X
FAR RELAY X X

X X
THERMOSTAT HH1BHA095

LOW PRESSURE SWITCH HKO2ZBO03
FAN CAPACITOR HC91CAO05
BOOY COUPLING FOR LPS DEOBDAC52

PROPELLER FAN LAOIABO25
MOTOR HC43VA233
SHIELD HC99AA5OS

MOTOR BAND HC98ZZSO0
MOTOR MOUNT ASSEMBLY
MOTOR BAND CAPSCREW AAOSBS173
MOTOR BAND NUT AT31AG171
MOTOR PLUG X X

X X
X X
X X
X
X
X

HC44SL41

X

X
X
X

X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN
01S..040

rfM

11
12 NI

30N041,10 3ONO4SM 380N048,110 300N048500 80NO40500$M 80N04510
PAIIT DSCRIPTION 001236-1-60 00/230-I..,&0 208/230-1-0 206/2"JO-3-.&O 200/230-3-,.0 208/230-3-$0

PA AS,SMBLY :300d(:05 3QN400374 :38(q400374

I A,Id9LY 3004004 e61oo24 3OOH4OtO4 ZOQH40024

k:MBLY ,301/4001C0

LOUVFJO CANG k,,S,’MBEY X (]N40141 X 80N40141

IECOII’I’ TkR X ZONS01152 X 80N5011,52

MOUNT LEG A,MBEY (3),18Q80( (3) (3) [3) (3) (3)

PANTISiLkR GRAY)t60Z PH23R:02

CSORXS.’.’OLY(2OO-3-eO) X X X ,50

CIMI:W[ ASEMBLY(2O-:oO) X X IO
COMPRF..QR ASSEMBLY [=C.5,.oI ,0l61331 X X ,50SAI,O0

13

15
16

I’7

9, m

(3) (4)AH0203 (3)
GRDMME’I" (3)KA56Tl14 13) (4)I,56R053 (3)K14 (3) (4)KA56TRO53
R X X
n x X X X

X X X X X
t N-

NOTE: (’) ORIGINAL COMPRESSOR IS AN EXTEND VOLTAGE.
CT CEMENT COMSOR FOR VOLTAGE REOUIRED.

1
12)

x
X

(2)

X X
X

NI

(3) (3)

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38oN

rl’zI

3
4

B
7

8
9
10
11

12 NI

13

14
15

17
18
1B

20
21
22
23
24
25
26
27
28
29
3O
31
32
33
34
35
3
37
38
39
40 NI

41
42
43
44
45

47
48

PART DESCItBqION 460-3-60
2AS!,G G:)UP

TOP ORIFIC[ ASSEMBLY OPa101014
TOP EMBLY N4103
IN1SEMBLY 4
1 444

WllR(NORYL)
LODNGSEMBLY X

llONO4IBOOSM
4BO-3-80

38ON401341

30N5Ol152
(31

38ON401873

X
X

(3
(3)

INCLUDES:
DECORATIVE TAPE X

MOUNTING LEG ASSEMBLY (3)3OBOBO001
NAMEPLATE ASSEMBLY 3ON401863
MEDALLION 9NBS,(X)153

PAINT(SILVER GRAY16 OZ CAN

COMPRESSOP ASSEMBLY(200-3-60)
COMPRESSOr. ASSEMBLYI230.3-60
COMPRESS0 ASSEMBLY
MOUNTING BOLT
MOUNTING GMMET
CRANKCASE HF.ATER
CRANKC ..ATER SWITCH
SOUND SHIELO
COMISSO OIL

COMPLETE C0TROL PANEL ASSY
CONTROL BOX ASSEMBLY
CONTROl. BOx COVER
MOUNTING PANEL
LOW VOLTAGE CHANNEL

PH23PE023

X
X

PH5366HD

(3)..N500982

HT32BH734
X
X

S.UN-3GS

38QN400291

3BON400113
380N500124
380N5,00143

IIONI4111I

3ON400374
3OH401024

310(X)3-401

(3)
310599-702

X
X

50SR661622
(4)AH01AM203
14)KA56TRO53

X

SUP ASSEMBLY(CONTROL BOX)
"U’" CUP

12)3R400003
2)AS42ZL010

X X

380H400921

(2)
(2)

X

(2)

X
X
X
X
X

X

PARTITIONIDEFROST BOARD)
ELECTRJC DEFROST CONTROL BOARD

CAPACITOR(DUAL)
SINGLE CAPAJTOR
START CACTOR
START RELAY
START A.SSISTIPTC THERMISTER)
FAN RELAY
LOCKOUT RELAY
DEFROST THERMOSTAT
LOW PRESSURE SWITCH
FAN CAPACITI
BODY COUPt FOR LPS

FAN MOTOR
RAIN SHIELD
MOTOPI BAND
MOiOR MOUWT ASSEMBLY
MOTOR BAND CAPSCREW
MOTOR 6AND NUT
MOTO PUG

380NS(X)022

HN$2KCOS1

X
X
X
X X
X X

HN61KK066
X X

HH1BHA095
HKO2ZBO03
HC91CA005
DE0eDA052

LlABO25 LA01EW025
HC44SL461
199AA500
NC98ZZS01

(3)3ROH400954 (3)
ABS173
AT31AG171

X X

(3)380H4009C:A

NOTE: See "Catalog Notes" on lest page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

|TEM

8
9
10
11

13

14

15
16
17
18
19

2O
21
22
23
24
25
26
27
28
29
3O
31
32
33
34
35
36
37
38
39
40

41
42
43

NI

NI

NI

PART DESCRIPTION 209/230-I-.0 208/230-1,-&0 208/230- l-.&O
I’_.I.’I[,,,+,[e.]

00( PAN M,.Y 360N4374 30H0+20 39QN400374

(3)

X
X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP 380N

01

38ON400444
380N500934
380N401341

38ON501152
(3380B660001

310599-704
99NB500153

WIRE GUIDE COVER(NORYL)
LOLIVO CASING ASSEMBLY
INCLUDES:

8 I_C-9P,ATIVE TAPE
9 MOUNTING LEG ASSEMBLY
10 NAMEPLATE ASSEMBLY
11 MEDALLION
12 NI

if
PAINT(SILVER GRAY1)j. OZ CAN
OMPRESSORGROUP

14 MOUNTING BOLT

COMS$0RASSEMBL
COMPflESSOR ASSEMBLY

1.5 MOUNTING GROMMET
16 CRANKCASE HEATER
17 CR,ANCE HEATER SWITCH
10 SOUND SHIELD
19 NI CM,R OIL

380N401873

X X

(3)KAS,6TR014 (3)
HT32BH734

X X
X X

SUN-3GS
|||lll:lllf_,||l]||l

20 COMPLETE CONTROL PANEL ASSY 38ON400291
21 CONTROL BOX ASSEMBLY 38ON400194
22 CONTROL BOX COVER 380N400113

MOUNTING PANEL 380N500124
24 LOW VOLTAGE CHANNEL 380N500143
25 SUR ASSEMBLY(CONTROL ROxL__.__ (2)38ER40(X)03
26 "U" CLIP (.__,)AS42ZL010
27 PARTITION(DEFROST BOARD) 38ON022

128 . CONTACTORI:IECTRICDEFROST CONTROL BOARD HK25SZ35g

CAPACITOR(DUAL) #1 HN52KCO51X
,31 SINGLE CAPACITOR #2 X"- START CAPACITOR X
H_ START REL.Y x

START ASSfSTIPTC THERMISTER) X
FAN RElY HN6’KK0

3 LOCKOUT RElY X
37 DEFROST THERMOSTAT HH18HA095
38 LOW PURE SWITCH H

FAN CACITOR HICA005
40 NI BODY COUPLIN6 FOR LPS R
Hi AND MOTOR GROUP
41 Iv’-’z I..N)1EW027
42 FAN MOTOR HC44SL461
43 RAIN SHIELD HC99AASIX)
44 MO( BAND HCBA77r_
4,5 kiO;Ok MOUNT ASSEMBLY (3)38QH40091

MO’ BAND CAPSCRL AAO6BS113
MOTOR BAND NUT AT31AG171
MOTOR PLUG X

X
X
X
X
X

(3)

380H400441

(3}
310599702

X

(4)KASBORO7B
X
X
X

X
X
X
X
X

LAOISW033

IHdlnnTd

AA068S174

NOTE: See "Catalog Notes" on last Ige for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

380N

ITEM

5

COIL AND PIPING GROUP

52

PART OESCRIPTION
$II)N01S3) 015310

LIOUID VALVE ASSEMBLY 3/8" 99CC404244
SUCTION VALVE ASSEMBLY 5/8" 99CC404564

3BON015310SM

SUCTION VALVE ASSEMBLY 3/4"

SUCTION VALVE ASSEMBLY 7/8"’
SEAL RING 318" 3CC501052
SEAL RING 518" 99CC501062

X X
X X

31ON01

38QH401574

SEAL RING 314" X X X
SEAL RING 718" X X X
LOCKNUT 3/8’" JCCS01073
LOCKNUT 518" 99CC501053

55
56

57

58

59
6O
61
62
63
64
65

67

69
70

71
72
73
74
75

NI

LOCKNUT 3/4" X X X X
LOCKNUT 718"
END CAPtPARKER-HANffiFIN 3/8"
END CAP(HARDING) 3/8"

X X X X
99CC501202
99CC410452

END CAP(PARKER-HANNIFIN) 5/8"" 99CC501212
END CAP(HARDING) 5/8- 99CC410462
END CAPIPARKER-HANNIFIN 3/4" X
END CAP(HARDING) 3/4"’ X
END CAP(HARDING ONLY) 7/8" X
FLARE SEAL CAP 1/4" 99CC409372
RETAINING RING(HARDING) 3/8" AU47AA051
RETAINING RING(HARDING) 518" AU47AA090
RETAINING RING(HARDING) 3/4’v X X
RETAINING RING(HARDING) 7/8" X X
VALVE STEM(HARDING) 318" 99CCS01833
VALVE STEM(HARDING) 518" 99CCS01853
VALVE STEM(HARDING) 3/4"’ X X
VALVE STEM(HARDING) 7/8" X X
"O"RING(HARDING) 318" 99CC509382
"0’ ’RING(HARDING) 5/8" 99CC509392
"’O"RING(HARDING) 3/4" x X
"’O"RING(HARDING) 718" X X
REVERSING VALVE El: 178E140
SOLENOID COIL(FOR RVRS VALVE) EF19ZG029
MUFFLER X X
ACCUMULATOR KH73EP118
CAPILLARY ASSEMBLY 3809400721
SUCTION VALVE PLUG JcJCC411332
CHECK VALVE CORE (3)EC39DM062
STRAINER INSERT KH 1HHOT)

FUSIBLE PLUG EKO2JA203
FLARE NUT 3/8" DOO2CAI01
ACCU-RATER PISTON RETAINER 331
ACCU-RATER PISTON(OUTDOOR) 380660035
ACCU-RATER PISTON(INDOOR) 3&_,.0660046
REDUCING BUSHING FOR KH73HU070 X
HALF COUPLING 1/4 0D;1/16 NPTF DE11DA058
ACCUMULATOR MOUNTING BRACKET X
HEX NUT WITH WASHER 3/8-16 X X
GROMMET FOR ACCUMULATOR ASSY X X

X X X
X X X
X X X

X X

X X
X X

X X
X X

x X
KH73HL030

X

X X
X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism,
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AIR-COOLED
HEAT PUMP

38ON

ITEM

57

59

61

63

66
67
68
69
7O

71
72
73
74
75

NI

X X
X X

X
X X

X X
X X

SEAL RING 5/0" X 99CC50102
RING 314" 99CC501072 X X

SEAL RING 716" X X X

LOCKNUT 3/6" 99CC501073
LOCKNUT 518" X 99CC501053
LOCI(NUT 314" 99CC501043 X X

LOCKNUT 718" X X X

END CAP(PARKER-HANNIFIN) 3IS" 99CC501202
END CAIHARING) 3/e" 9940452
END CPARKER-HANNIFIN) 5/8" X
ENO c.kqz;)
END CAJPARKER-HANNIFIN) 3/4"

E.O C.Am.G} 3/’"

[NO C.HARNG ONLY) 7/8"

FLARE SEAL CAP 1/4"

R(TAININ(; RING(HARDING) 318"
RETAINING RING(HARDING) 5/8"

RETAINING RING(HARDING) 3/4"

REI’NNING RING(HARNG) 718"
VALV STEM(HAN)ING) 3/8"

VALV STEM(HARDING) 518""

99CC501212
X 99CC410462

99CC501212 X X
99CC410462 X X

X X X
99CC409372
AU47AN)51

X AU47AA090
AU4?ANJO X X

X X X

X 99CC501853
99CC501853 X X

X X X

99CC509382
X 99CC509392

99CC509392 X X
X X

VALVE STEMHAROING) 3/4"

VALVE STEM(HARDING) 7/8"

X
x
x

X
X

x

X
X

X X
KH73EP118

131 131

X X

X X
X X

X
X
X

X
X

X
X

X
X

X
KH73HO030

(3)

X

X
X
X

"0"RINGHAROING) 3/8"
"O"PaNG)
"’O"RING(HAROING) 3/4"

SUCTION VALVE PLUG X 99CC411332
CHECK VALVE (3)EC390M062 (3)
SI’RAINER INSERT KH11HH0 KH11HH000

FUSIBLE UG EK02Jk.203
FLAR( NUT 318"" 0002CA101
ACCU-RATER PISTON RE’TAINER 38,0660031

ACCU-RATER RSTON(INOOOR) 38C0660049
REIXICING BUSHING FO KH73HUO?0 X X

HALF COUPI.IN( 114 00;111 NPTF DE11[)A058

ACCUMULATOR MOUNTING BRACKET X X

HEX NUT WITH WASHER 318-16 X X

GROMMET FO ACCUMULATOR ASSY X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN
01S-OO

ITEM

49

51

53

380N024300
PART DESCRIPTION
l]i|;1 tl"J d a[l"[l[l
COnDeNSER COiL 38400724
LUID VALVE ASSEMBLY 3/8" 99CC40424
S4JCTION VALVE ASSEMBLY 5/8"’ X

SUCTION VALVE ASSEMBLY 3/4" 99CC404574
SUCTION VALVE ASSEMBLY 7/6" X
S RING 3/8’" 99CC5010

RiNG 5/8" X
SEAL RiNG 3/4" 99CC501072
SEAL RiNG 7/8" X
LOCKNUT 3/8" 99CC501073
LOCKNUT 5/8" X

LOCKNUT 3/4" 99CC501043
LOCKNUT 7/8" X
END CAP(PARKER-HANNIFIN) 3/6" 9.12
END CAP(HARDING) 3/8"’ 99CC410452
END CAP(PARKER-HANNIFIN) 5/8" X

END CAP(HARDING) 5/8" X

END CAP(PARKER-HANNIFIN) 3/4" 99CC5,01212

END CAP(HARDING) 3/4" 99CC410,462

END CAP(HARDING ONLY) 7/8"’ x
55 FLE SF.LC I/4- 99CC409372
58 RETAINING RING(HARDING) 3/$" AiJ47Ak051

RETAINING RING(HARDING) 5/8" X

RETAINING RING(HARDING) 3/4"’ AU47A/90

RETAINING RING(HARDING) 7/8" X
VAI.VE STEM(HARDING) 3/8""

VALVE STEM(HARDING) 518"’

380N024310 3ONO24310SM 30N024320
2061230-1-4,0 2081230-1,..40 2001230-1 -&O 208/236,.1-40

X X X X

X X X X

X X X X

X X X X

X X X X

X X X X

X X X X
X X X X

VALVE STEM(HARDING 3/4’"

VALVE STEM(HARDING) 7/8"

57

X X

99CC501833
X

99CC501853
X

58 "’O"RING(HARDING) 318" 99CC50’9
"’O"RING(HARDING) 518- X
"’O"RING(HARDING) 3/4" 99CC509392
"’O"RING(HARDING) 7/8"" X

59 REVERSING VALVE EFtTBE140
60 ,)LENDIO COIL(FOR RVRS V.LVE) EFIGO
61 MUFFLER x
62 J::CUMULATOR KH73ES139
63 CAPILLARY ASSEMBLY 3808400721
4 ,.JCTION VALVE PLUG 99C.,4113,12

65 CHECK VALVE CORE (3)EC39DM063
66 STRAINER INSERT KH11HHOO

67 FUSIBLE PLUG EK02JA203

68 FLARE NUT 3/8’" DOO2Ckl01
B9 ACCU-RATER PISTON RETAINER 38C01
70 ACCU-RATER PISTON(OUTOUOR) 38C0660046

ACCU-RATER PISTON(tNDOOR) 38CO660061
71 NI REDUCING BUSHING FOR KH73HU070 X

72 HALF COUPLING 114 0D;1/16 NPTF [11D05

73 CUMULATOR MOUNTING BRACKET X
74 HEX NUT WITH WASHER 3/8-16 X
75 GROMMET FOR ACCUMULATOR ASSY X

X X
X X
X X

X X
EFI76F.241

X LMIOHKO03
KH71F;120

X X

311745-301
AT31AB241

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

AND PIPING GROUP
4!

PART OESCRIIrrlON

LOAOVASS[MOLY 3/8’
SUCTIONVAS[MBLY 5/5"
SUCTION VL ASSEMBLY 3/4"
9.ICTOI VALV kSSfMBLY I/8"

END CPARI(’R-HANN;FIN) /S"
5/8"
BI0CIUINNIRN) 3/4"

ENO CApmtXNG OLY) 7/8"
FLAR SL CAP t/"
It’rAlmG IHAION6) 3/S"
AAtN(;)5/8"
If’riNG mf(HA)3/4"
IETAJI6 mHAAOIN6) 7/S"

"0’1)7/8"
ItVALV

HAU: COUPLg 114 00.1/16
ACULATO MOtN(;I
H(NUT WrH Wk94ER 3/8-16
6l MLILATm

gecc4

x
09cc4o574

x
99ccolo2

x
oecCOlOZ

x
99cc5olo3

x
99cd)1o43

x
99co12o2
6c41o4,52

x
x

99ccd)1212

99cc41o462

9GCC409372
AJ.147AAO51

X
ALkl7AAO90

X
99Q:501833

X
99CC501853

X

171..24

99CC4,142

I(H11HHO

00020

x

x

(3)

X

X
X

Z09/230-140

X

X

X

X

X

X

X

13)

X

X X

X X
X

X X

X

(3)

X

X
X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38ON
01S-.OO

ITEM

49

51

5

53

55
56

57

8QN030340 380NOZGZO0
PAAT DESCRIPTION 001230-1-’0 208/230-1-60

Io,uiA I1".J =,11 [ee’[O]l
CONDENSER COIL 30N400724 380N400734
LIOUID VALVE ASSEMBLY 3/8" 99CC404244
SUCTION VALVE ASSEMBLY 5/8" X X

SUCTION VALVE ASSEMBLY 3/4" 99CC404574
SUCTION VALVE ASSEMBLY 7/8" X X
SEAL RiNG 3/8" 99CC561052
SEAL RING 5/8" X X

SEAL RiNG 3/4" 99CC501072
SEAL RING 7/8" X X
LOCKNUT 3/B" 99CC561073
.OCKNUT 5/B" X X

.OCKNUT 3/4"’ 99CC501043
LOCKNUT 7/B" X X

END CAP(PARKER-HANNIFIN) 3/8" 99CC501202
END CAP(HARDING) 3/8" 99CC410452
END CAP(PARKER-HANNIFIN) 5/8" X X

END CAP(HARDING) 5/8" X X
END CAP(PARKER-HANNIFIN) 3/4" 99CC501212
END CAP(HARDING) 3/4" 99CC410462
END CAP(HARDING ONLY) 7/8" X X

FLARE SEAL CAP 1/4 99CC409372
RETAINING RING(HARDiNG) 3/8" AU4?AA051
RETAINING RING(HARDING) 5/8- X X
RETAINING RiNG(HARDING) 3/4 ’’ AU47AA090
RETAINING RING(HARDING) ?18" X X
VALVE STEM(HARDING) 3/8" 99CC501833
VALVE STEM(HARDING) 5/8" X
VALVE STEM(HARDING) 3/4" 99CC501853
VALVE STEM(HARDING) 7/8"

"O"RING(HARDING) 3/8"

X

X X
99CC509382

"O"RING(HARDING) 5/8"’ X X
99CC509392"O"RING(HARDING) 3/4"

380NO36300SM

X

X

X

30N036310

380H4(X)411

X

X

X

X X

X X

X X
X X

X X

X X

X X

X X

x X

X X

"O"RING(HARDING) 718- X X X X

REVERSING VALVE EF ?BE241
EF 19ZG029
LMIOKHO01 LM10HKO02
KH71FT 120 KH73HO010 KH73HO030
380B4DO?21
99CC411342

59
60
61
62
53
64
65

71
72
73
74
75

NI

SOLENOID COIL(FOR RVRS VALVE)
MUFFLER
ACCUMULATOR
CAPILLARY ASSEMBLY
SUCTION VALVE PLUG
CHECK VALVE CORE
STRAINER INSERT
FUSIBLE PLUG
FLARE NUT 3/8"

ACCU--RATER PISTON RETAINER
ACCU-RATER PISTON(OUTDOOR)
ACCU-RATER PISTON(INDOOR)
REDUCING BUSHING FOR KH73HUO?O
HALF COUPLING 1/4 0D;1/16 NPTF
ACCUMULATOR MOUNTING BRACKET
HEX NUT WITH WASHER 3/8--16

GROMMET FOR ACCUMULATOR ASSY

(3)EC39OM062 (3) (3)
KH11HH060 KHI1HH061
EK02JA203
DDO2CA101
38C0660031
38C0660046 38C0660061
38C066DO61 38C0860073

X X X
OE11OA058
311745-301 X X
AT31AB241 X X
R075 X X

(3)

X

X
X
X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.



AIR-COOLED
HEAT PUMP

38 N

4g

5O
51

52

55

57

59
6O
6
62
63
64
65

67

6g

70

72
73
74

0N036500 O#0345001U 8ON036510
PART 0ECRIPTION

UOLVAL A,Bm.Y" C404244
SIJC’nO VAL r.BBLY 5/8" X X X

VALVE XSsigLY 3/4" 9gCC574

VALVEY7/8" X X X
NNG 3/9" ggCt3)1052

SEAL IliNG ’" X X X
SEAL NG /4"" 10
SEAL mlG 7/8" X X X
LOOIMJT 3/9" 92d)t073

LOC 5r8" x x x
LOCBUT 3/4" 99CC501043
LOCIOIUT 7/8" X X
BIDC,RPA"),1/8" 99C1)1202

ENO CAR1IFIN) 5/8" X X X

ENO" X X X
BiDCAR)3/4" 99CC501212

irJ,OtHAm 6NLY) 7/S X X X
RARSEALCAPI/4"’ 9GCCA09372
RLAAWIGRING) Z/8" A47A51
IE’TA6 nlldlp.WONG) 5,’S’ X X
IANING nHIGpw(x) 3/4" A,U47XAO

460-3-60

30QN40074

X

X

X

X

X

X
X

30ONO3MOOSM
46O-3-4O

X

X

X

X
X

X X

IETAINING RIN6PI 7/8" X X X X X
VALVE 5"TEHANZG) S/$’" 99C501833

X X

x x
x x
x x
x x

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

49
5O
51

,52

57

59
60
61
62
63
64
65
66
67
68
69
70

71
72
73
74
75

ZlON04ZZO0
PART DESCRIPTION 20/230.-1,,T10
z(e]]’._| el,J!-.,11 [[e.]:[e]ll

CONDENSER COIL 380N401014
LIOJIO VALVE ASSEMBLY 3/8" 99CC404244
SUCTION VALVE ASSEMBLY 5/8" X
SUCI’ION VALVE ASSEMBLY 3/4" X

LOCI(NUT 3/4"

0M042310 $10NO42lNM

X X X
X X X

SUCTION VALVE ASSEMBLY 715" 99CC404584
SEAL RING 318" 99CC501052
SEAL RING 5/8" X X X X
SEAL RING 3/4" X X X X
SEAL RING 7/8" 99CC501072
LOCI(NUT 318" 99CC501073
LOCK’NUT 5/8" X X X X

X X X
LOCKNUT 7/6"

END CAP(PARKER-HANNIFIN) 3/8"

END CAP(HARDING) 3/8"

END CAP(PARKER-HANNIFIN) 518’"
END CAP(HARDING) 5/8"’

END CAP(PARKER-HANNIFIN) 3/4"

END CAP(HARDING) 3/4"

X
99CC501043
99CC,501202

99CCA10452

99CC410472
99CC409372
AU4?AA051

X
X

AU47AA101
99CC50t833

X
X

99CC5011N3
99CC509392

X

X
X
X
X

X
X

X X
X X
X X
X X

X X
X X

X X
X X

99CC509402
EF17BE273
EF19ZE335
LMIOHKO02
KH73HO020

END CAP(HARDING ONLY) 7/8"

FLARE SEAL CAP 1/4""

RETAINING RING(HARDING) 316’"
RETAINING RiNG(HARDiNG) 5/8"

RETAINING RING(HARDING) 3/4-

RETAINING RING(HARDING) 7/8"

VALVE STEM(HARDING) 318"’
VALVE STEM(HARDING) 5/8"

VALVE STEM(HARDING) 3/4""
VALVE STEM(HARDING) 7/B"

"O"RING(HARDING) 3/B’"
"O-RING(HARDING) 5/8"

"O"RING(HARDING) 3/4-

"O"RING(HARDINGI 7/8"

REVERSING VALVE
SOLENOID COIL(FOR RVRS VALVE)
MUFFLER
ACCUMULATOR
CAPILLARY ASSEMBLY
SUCTION VALVE PLUG
CHECK VALVE CORE
STRAINER iNSERT
FUSIBLE PLUG
FLARE NUT 3/8"

ACCU-RATER PISTON RETAINER
ACCU-RATER PISTON(OUTDOOR)
ACCU-RATER PISTON(INDOOR)

3806400721

(3)
g<JCC411342

(3)EC39DM062 (3)
KH11HH061
EKO2JA203
DDO2CAI01
38C0660031
38C0660067

;NI REDUCING BUSHING FOR KH73HU070
HALF COUPLING 114 0D;1/16 NPTF

38C0660073
X X X

DE11DA058
X X X
X X X
X X X

(3)

X

X
X
X

ACCUMULATOR MOUNTING BRACKET
HE.X NUT WITH WASHER 318--15
GROMMET FOR ACCUMULATOR ASSY

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

49
58
51

30N042S00
PAR! DESCRIIq’iON 20/230-3-10

CON0(NSER COIL 380N401014
LIOUIO VALVE ASSEMBLY 318" 99CC404244
SUCTION VALVE ASSEMBLY 518" X
SUCTION VALVE ASSEMBLY 3/4" X
SUCTION VALVE ASSEMBLY 718" 99CCA04584

52 SEAL RING 3/8"" 99CC501052
SEAL RING Sir’ X
SEAL raNG 314- X
SEAL RING 716" 99CC501072

53 LOCKNUT 318" 99CC501073
LOCKNUT 518" x
LOCKNUT 3/4" X
LOCKNUT 718" 99CC501043

54 END CAIPARKER-HANNIFIN 318" 99CC501202
END CAIHARDING) 318" 99CC410452
END CAP{PARKER-HANNIFIN) 518" X
END CAP,HARDING) 5/8" X
END CAIPARKER-HANNIFIN) 3/4" X
END CAPHDIN6) 3/4" X
END CAP,HARDING ONLY) 716" 99CCA10472

55 FLARE SEAL CAP 1/4" 99CC409372
58 RETAINING RING(HARDING) 3/8" AU47AA051

RETNNING RING(HARDING) 5/8" X
RETAINING RING(HARDING) 3/4" X
RETAINING RING(HARDING) 718" AU47AA101
VALVE STEM(HARDING) 3/8" 99CC591833
VALVE STEM(HARDING) 5/8" X
VALVE STEM(HARDING) 314"

57

VALVE STEM(HARDING) 7/8" 99CC501643
58 "O"RING(HARDING) 310" 99CC509392

"O"RING(HARDING) 518" X
"’O"RING(HAROING) 3/4"’ X
"O"RING(HARDING) 718" 99CC509402

59 REVERSING VALVE EF17BE273
60 SOLENOID COIL(FOR RVRS VALVE) EF19ZE335
61 MUFFLER LMIOHK002
62 ACCUMULATOR KH73H0020
3 CAPILLARY ASSEMBLY 3806400721
64 SUCTION VALVE PLUG 99CC411342
65 CHECK VALVE CORE (3)EC39DM02

STRAINER INSERT KHllHH061
67 FUSIBLE PLUG EK02JA203
8 FLARE NcrI’ 3/0- D002CA101
89 ACCU-RATER ISTON RETAINER 38C031
70 ACCU-RATER PISTON(OUTDOOR) 38C0660067

ACCU-RATER PISTON(INDOOR) 38CO6r0073

580NO42SO05M

71 NI REDUCING BUSHING FOR KH73HU070 X X
72 HALF COUPLING 114 00:1/16 NPTF 0E11OA058
73 ACCUMULATOR MOUNTING BRACKET X X
74 HEX NUT WITH WASHER 3/8--16 X X
75 GROMMET FOR ACCUMULATOR ASSY X X

X X
X X

X X
X X

X X
X X
X X
X X

NOTE: See "Catalog Notes" on Ist page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38ON
O15-OOO

30N04 3)N0463005M 0N04|310 300N4|500 3ION04SM
EM PART OESCRIN 2121 /21M /231 /2 12

:wmIm[:zw
4g R 1014

VY
51 VWMY8" x x x

VY4" x x X
VV

52 8"
8" X X X
4" X X

718" 10
L8" 10
L8" X X X X
L4" X X
L718" 1
DP-NIFIN)8"
D)S"
ENDNIF)8" X X X
END)5/8" X X X X
DNInN)4" X X X
D)3/4" X X X X

55 F1/4"
NI)
N)8" X X X X X
NNI)3/4’" X X X X X
)7/’ 70

57 V)S"
VW)8" X X X X
V)4" X X X X X
V)7" 1
"0")3/8"

"0"H)8"" X X X
"0")4" X X x
"0")7"

63 MY

67 F
FN8" I01

69 - R
70 -ll 7

71 NI1 X X X X

72 1/4 .1/15

73 M X X X
74 NW15 X X X
75 M UT X X X X

39ON041510
208/23-3-0

X

X X
X X
X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

49
50
51

53

55
50

01L AND PIP:NG GROUP
CONDENSER COIL .t u
LIOUID VALVE ASSEMBLY 3/8" 99CC404244
SUCTION VALVE ASSEMBLY 518" X X X

SUCTION VALVE ASSEMBLY 3/4" X X X

SUCTION VALVE ASSEMBLY 715’" CC404564
SEAL RING 3/9- 99CC501052
SEAL RING $18"" X X X

SEAL RING 3/4’" X X X

SEAL RING 718"" 99CC501072
LOCKNUT 3/8"’ 99C501073
LOCKNUT 5/B’" X X X

LOCKNUT 314" X X X

LOCKNUT 718" 99CC501043
END CAP(PARKER-HANNIFIN 3/8" 99CC501202
END CAP(HARING) 318" 99CC410452
END CAP(PARKER-HANNIFIN) 518’" X X X

END CAP(HARDING) 5/8" X X X

END CAP(PARKER-HANNIFIN) 3/4"’ X X X
X XEND CAPIHARDING) 3/4" X

END CAP(HARDING ONLY) 715" 99CC410472

FLARE SEAL CAP 1/4" 99,C,409372

RETAINING RING(HARDING) 3/8" AU47AA051
RETAINING RING(HARDING) 518" X
RETAINING RING(HARDING) 3/4" X

X X
X X

57

59
6O
61
62
63
64
65

67

69
7O

71
72
73
74
75

NI

RETAINING RING(HAROING) 718"
VALVE STEM(HARDING) 3/8’"

VALVE STEM(HARDING) 5/8"

VALVE STEM(HAROING) 3/4"

VALVE STEMIHARDING 7/8"

"O"RING(HARDING) 3/8"

"O"RING(HARDING) 5/8"

"’O"RING(HARDING) 3/4

"’O"RING(HARDING) 7/8"

AU47AA101
99CC501833

X X X
X X X

99CC501843
99CC509392

X X X

REVERSING VALVE
SOLENOID COIL(FOR RVRS VALVE)
MUFFLER
ACCUMULATOR
CAPILLARY ASSEMBLY
SUCTION VALVE PLUG
CHECK VALVE CORE (3IEC39DMO2
STRAINER INSERT KHI 1HH061

FUSIBLE PLUG EKO2JA203

FLARE NUT 3/8"" 0002CA101

ACCU-RATER IqSTON RETAINER 38C0660031
ACCU-RATER PISTON(OUTDOOR) 3066O0?
ACCU-RATER PISTON(INDOOR) 38C

REDUCING BUSHING FOR KH73HU070 X

HALF COUPLING 1/4 0D:1116 NPTF DE11DA058
ACCUMULATOR MOUNTING BRACKET X

HEX NUT WITH WASHER 3/8-1 X

GROMMET FOR ACCUMULATOR ASSY X

X X X
99CC509402
EF178E273
EF19ZE335
LMIOHKO02
KH73HO020 KH73HU070
3806400721
911342

(3) (3)

38C06,073

X X

X X
X X
X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP

38QN

PJiT DESCRIPTION OIJO- ,,,O

oznw_. -.m:.,’Jn..|i|,|

49 CCNOENSER CIL 3O4007,

50 LOVXLV ASMOLY 3/8" 99CC4)

51 SCTION VAL ASMOLY 5/8" X
SUCTION VV ASSOLY 3/4" X
SUCTION YkJ. A,.EMBLY 718" 99CC40454

52 SEAL RING 3/8" 99CC01(

5/8" X

SEAL RING 7/8" 99CC010/2

53 LOCXNUT 3/8" 99CC5010T3
LICUT 5/8" X
LOCOIUT 34" X
LOCKNUT 7/8" 99C0103

54 E)IO CAIPAAR-HkNNIFiN) 3/8" 99C0120
ENO CAPiHANG) 3/8" 99CC4052
ENO CAPARXL:X-HANN) 5/8" X
BOO CAJHk’ONG) 5/8" X

CAPk,IR.HANNIFIN) 3/4" X

BIO CAJd)IG ONLY) 7/8"

55 It’TiNG laHAJONG) 3/8" AUAA05
I’TAJNIP RII(HAJING) 518" X
;t’TAG mG(PUOONG) 3/4" X
It-I’AJgdING R;NHAJONG) 7/8" AU47kA10

57 VAL’ STTJA(FWNG) 3/8" 98CC501833
VSTIHANG) 5/’" X
VL S.M(HARING) 3/4" X
VALV ST(HAIG) 7/8" 99CC501M3

"0"ltOONG) $/8" X
"O"NCHAI) 3/4" X

59 RVTRgVALV E179E275
60 9X.OCOr VALe) 5192335
61 IJTCER LMIOHK00

64 VAL PLUG ggC,411342

65 CH VALVC (3.390M

68 FLAR H 3/8

71 NI RIZJCINGBLISHINGFORIO.I73HU070 X
7’2 HALF COUR.JN 1/4 00:1/16 NPTF
73 ,q3JMULATOFt MOUNNG X
7’4 I,[X NUI’ W’iTH WA.SHER 3/-.-16 X
75 g0MMI1 FOR ,3UIdULATOR X

38QN0()3005M 58ON01,O310
208/230-1-0

31129.701

X
X X

X X
X X

X X
X X

X
X X

X X

38744

X
X X

X X
X X

X X
X

X
X X
X X

2O8123O-3-6O

311299./01

X
X

X
X

X
X
X

X X X X

l X X X
X X X X X

X X

EF’gzI EFgZ335

(3)
KH11HH03 KH11HH(.

X

X
X X
X X X

X X

X X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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AIR-COOLED
HEAT PUMP 38oN

OlS-OO

OIL Ah, D PIPING GROUP

5O
51

"f 380N400744
LIOUID VALVE ASSEMBLY 3/B’" 9JCC404244
SUCTION VALVE ASSEMBLY 5/B" X
SUCTION VALVE ASSEMBLY 3/4" X
SUCTION VALVE ASSEMBLY 71B" 99CC404584

52 SEAL RING 3/B"
SEAL -=C 5/a"
SEAL NC 3/4"
SEAL RING 715"

53 LOCKNUT 3/8"
LOCKNUT 5/8"
LOCKNUT 3/4’"
LOCKNUT 7/8"

S7

END CAP(PARKER-HANNIFIN) 3/$"

END CAP(HARDING) 3/8"
END CAP(PARKER-HANNIFIN) 5/8"
END CAP(HARDING) 5/8"
END CAP(PARKER-HANNIFIN) 3/4"
END CAP(HARDING) 3/4"
END CAP(HARDING ONLY) 718"
FLARE SEAL CAP 114""
RETAINING RING(HARDING) 3/8"
RETAINING RING(HARDiNG) 5/C"
RETAINING RING(HARDING) 3/4"
RETAININGRIN7/8
VALVE STE3/8"
VALVE STEM(HARDING) 518’"
VALVE $11:M(HARDING 3/4"
VALVE STEM(HARDING) 7/8"

"O"RING(HARDING) 3/8"’
"O"RING(HARDING)

x X
x X

99CC501052
X X X
X X X

99CC501072
99CC501073

X X X
X X X

99CC501043
99CC501202
99CC410452

X X X
X X X
X X X

99CC410472
99CC409372
AU47AA051

x
X

AU47AA101
99CC501833

x
x

99CC501843
99CC509392

x
"O"RINGHARDING) 3/4" X
"O"RINGHARDING) 7/8"’ 99CC509402
REVERSING VALVE EF17BE275
SOLENOID COIL(FOR RVRS VALVE) EF19ZE335
MUFFLER LMIOHKO02
ACCUMULATOR KH73HU070
CAPILLARY k$$EMBLY 380B400721
SUCTION VALVE PLUG 99CCA11342
CHECK VALVE CORE EC39DM062
STRAINER INSERT KH11HH061
FUSIBLE PLUG EKO2JA203
FLARE NUT 318" DDO2CAI01
ACCU-RATER PISTON RETAINER 38C____31
ACCU-RATER PISTON(OUTDOOR)
ACCU--RATER PISTON(INDOOR) 38C0660096
REDUCING BUSHING FOR KH73HU070 X
HALF COUPLING 1/40D:I/1G NPTF DEllDA058
ACCUMULATOR MOUNTING BRACKET X
HEX NUT WITH WASHER 3/8--16 X

X X

X X
X X

EFlgZG029

KH11HH060

3C0660078
38C0660093

X X

X X
X X
X

59
GO
51
62
G3
G4
65
G
G7
G
59
70

71 NI

73
74
75 GROMMET FOR ACCUMULATOR ASSY,

NOTE: See "Cstniog Notes" on last page for explanation of lymbolism.
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AIR-COOLED
HEAT PUMP

38QN

ITEM

104 NI
105 NI
108

107
106
109
110
111
112
113 NI

,114 INI
115 NI

116 NI
117 NI

118 NI
119

120

122 NI
123 NI

124 NI

125iNi

126 NI
127 NI

126 NI
129 NI
130 NI

131 NI
132 NI

133 Nt
134 NI
135 Nt

136 Nt
137 NI
138 NI
139 Nt
140 NI

141 :NI
1142 !NI
143 !NI
[144 INI

BONOlS’.
PART OESCRIPTION ALL VOLTABE 4SO-3-&0 ONLY

MOTOR MASI"ER(ALL 2081230 VOLT) 32LTBDO301 X
MOTOR MASTER(ALL 460 VOLT) X 32LT90061
DOMESTIC WATER PRE--HEATER 38HOgO(X)11

INCLUDES:
HEAT EXCHANGER 3H0500574
SOLENOID WATER VALVE EF23AE123
LOW WATER TEMPERATURE SWITCH HH1BHAIO0
LOW WATER TEMPERATURE SWITCH HH16HA142
WATER PUMP KK02MA037
CONTROL RELAY HNGIKK324

FILTER DRIER PACKAGE 38CQ900132

INCLUDES:
FILTER DRIER 433-103

Y--FLOW FILTER DRIER 38R0900081(

INCLUDES:
FILTER DRIER 433-053

FUEL SAVER OPTOMIZER KIT #1 38CQ900172

INCLUDES:
OFTOMIZER CONTROL HH22AG106

FUEL SAVER OPTOMIZER KIT #2 38R090009108
INCLUDES:

TRANSFORMER (6OVA) HTO1AW232
TERMINAL STRIP 38H0305723-201
TERMINAL BOARD 38H0305734-201

:’MERGENCY HEAT RELAY 38R0900012
INCLUDES:

RELAY HN61KL704
OUTDOOR THERMOSTAT PACKAGE 380NgOOO21D6

INCLUDES:
THERMOSTAT HH22QA040

THERMOSTAT AND SUB--BASE PKG 99TZ900.40106
INCLUDES:

THERMOSTAT (AUTOMATIC) HHO7AT171
SUB-BASE HH93AZ173

ADAPTER PACKAGE X
NCLUDES

TUBE ASSEMBLY X

THERMOSTAT AND SUB-BASE 99TZ90041106
INCLUDES

THERMOSTAT (MANUAL) HHOTAT 171

SUB-BASE HH93AZ17’5
LIOUID LINE SOLENOID COIL 380F90001106
INCLUDES:

SOLENOID C01L EF23BS121
HEAT PUMP RACK (ON 015&018) 380B90000108
HEAT PUMP PACK (ON 024-030) 380B90001105
HEAT PUMP PACK (ON 036-060) 380F90000106
SERVICE SENTRY 380B90002106
INCLUDES:

SENSING RELAY 38H0660014
38QNgO(X}5108WRAPPER PKG.(ON 015-018)

WRAPPER PKG. (ON 024-030) 380N90003108
WRAPPER PKG. (ON 036-080) 38QN90004108

80N042,.,0

ALL VOLTAGE

X
X

28AU90008112

38GC400 12

X
X
X

NOTE: See "Catalog Notes" on last page for explanation of symbolism.
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ORDERING INSTRUCTIONS

1. All orders should include the complete model and serial number of the unit on which the parts
are to be used, and the part number and description of each part.

2. Dealers should forward orders to their Carrier distributor.

GENERAL NOTES

1. This catalog contains those items most commonly required for replacement purposes. If parts
other than those cataloged are required, please provide the model number and serial number of
the unit on which the parts are to be used and a complete description including references to
items which are cataloged.

2. Casing parts and panels are not normally stocked, but are available upon request while in pro-
duction. Requests for casing pads and panels for units no longer in production must be cleared
for availability prior to submitting an order.

3. Complete "Accessory Packages" of "F.I.O.P.’s" (Factory-installed Option Plan) are not normally
stocked or supplied by the Replacement Components Division. (Refer to Master Price Pages and
order from your normal source for finished goods.)

Accessory packages and F.I.O.P.’s are listed in this catalog only for reference and to assist in the
selection and ordering of replacement components.

4. The replacement parts listed in this catalog are "Carrier Specified Parts" and, as a result of
"standardization," may not be identical to the original part furnished on the equipment.

CATALOG NOTES

1. The part number in the model column indicates the part number required for that model,
size and/or voltage.

2. An arrow in the model column indicates that the model, size, and/or voltage uses the
same part number as the part number shown to the left.

3. An X in the model column indicates that the part is not used on that model, size and/or voltage.

4. A number in parenthesis before the part number indicates the quantity required for that model,
size, and/or voltage. Part number only in the column indicates a quantity of one.

5. The notation "NI" following the item number indicates that the item is not illustrated in the
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SAFETY CONSIDERATIONS

Installation and servicing of air conditioning equip-
ment can be hazardous due to system pressure and elec-
trical components. Only trained and qualified service
personnel should install, repair or service air conditioning
equipment.

Untrained personnel can perform basic maintenance
functions of cleaning coils and cleaning and replacing
filters. All other operations should be performed by
trained service personnel. When working on air condi-
tioning equipment, observe precautions in the literature,

tags and labels attached to the unit and other safety pre-
cautions that may apply.

Follow all safety codes. Wear safety glasses and work
gloves. Use quenching cloth for brazing operations. Have
fire extinguisher available for all brazing operations.

Before performing service or maintenance operations
on system, turn off main power switches in indoor
unit and outdoor unit. Turn off accessory heater
power switch if applicable. Electrical shock could
cause personal injury.

IMPORTANT: This unit may include a factory-
installed fan coil drip eliminator. The eliminator
has been installed especially for high-humidity appli-
cation, for vertical installation only.

Do not install eliminator-equipped fan coils in
horizontal applications.

DESCRIPTION AND USAGE
Use standard Models 40AQ in cooling-only, electric

heat and heat pump systems. [’nits consist of a coil (ith
a xerical condensate pan). a horizontal drain pan. cool-
ing controls or electric heaters, 3-speed direct-drive fan
motor assembly and filter section xith cleanable filter
all ithin an insulated cabinet. [’nits may be mounted in
xertical upflo, donflo or horizontal irflo arrange-
ments and are suitable for "’attic type" installations.

Models 40AO. BB(bare box) are identical to stand-
ard units except that electric heaters, horizontal drain
pan and cooling controls are offered as accessories only.

Units may be mounted in vertical upflo or donflo’
arrangements.

Models 40AQ-- BU(bare universal) contain a stand-
ard horizontal drain pan and can be mounted in vertical
upflow, donflow and horizontal arrangements. Electric
heaters and cooling controls are offered as accessories.

Models 40AQ080 and 40AQ120 Fan Units
consist of a multi-speed direct-drive blov,’er and per-
manent, washable air filter in an insulated casing with
access panels. The 40ET900024 evaporator coil is avail-
able as an accessory for 40AQ080; the 40ET900036
evaporator coil is available as an accessory for 40AQ120.

Manufacturer reserves the right to dl/contlnue, or change at any time, specifications or designs without notice end without Incurring obligations.

Book I1 14 PC 101 Catalog No. 534-025 Printed in USA Form 40AQ-17SlM Pg 12-86 Replaces: 40AQ-14SlM

Tab 13cl2c FO replment Items colt[act Distributor.



Table 1 Physical Data and Dimensions
(See Fig. 1)

MODEL 40AO

OPERATING WT*
(ib)
(Kg)

FAN
Rpm (3-Speed)
Air Discharge
Nominal (Cfm)

(LJa)

PSC Motor (Hp)
IkWl

DIMENSIONS
(fl-ln.)Length A

(fl-ln.)Width B
imm
(..i..)Height C

DUCT INLET
D (n-in.)

(mm)
(ft-ln.)E (mm)

DUCT OUTLET
(if-in.)F
(ram)
(in.)G
(mm)

CONNECTIONS
(in.)Suction, ODFI" H

(in.)Liquid, ODF" J (ram)
Condensate,

(in.)FPT

018 024,00 030 03.120

69 83.74 100 114, 105
31.4 37.6. 33,6 45,5 51,7. 47.6

950/850/750
UpfIow/Hor=zontal/Downflow

675 9o0 1050 1150
319 425 495 543

’ ’/’ ’/$ ’,’,

091 A8 1"241 24

1-03/,, 1-2% 11-5% 1-9

1-9’
546

2-9% 3-2% 3-4"/, 36
845 975 1034 1067

0-9’ 1-0’ 1-2"/ 1-6%
251 308 373 467

1-6,
476

0"93/’ 1-0%, 11"2’’ %6%
9 30 139 43

9"/,
246

15.87 19.05

9.52

PSC Permanent Split Capacitor

"Weights indicated are for standard units. Bare box 40AQ weights are 59,
78, 96 and 110 Ib (26.8, 35A, 43.5, 49.9 kg) respectively.

"PSuction line connection is Compatible Fitting, liquid line connection is
%-in. SAE flare fitting.

HoriTontal condensate pan. downflow kit and base. and
accessory return air plenum are also axailable as
accessories.

All 40AQ units ma be used ’ith ductork: or for
free-blo applications’xhen not equipped vith electric
heaters. Use accessory donf[o, kit for all donflo
applications. Install nits in conditioned or uncondi-
tioned spaces. All units are tested for installation in
unconditioned spaces per ARI standards 180 F [26.7 C]
db. 75 F [23.9 C] b indoor temperature: 80 F [26.7 C]
db outdoor temperaturel.

IMPORTANT: When an) fan coil is installed o,,er
a finished ceiling and or living area. a secondary
condensate pan should be installed under the entire
unit (see Step 6).

Insulate suppl.v and return air ductaork in uncon-
ditioned spaces. Cover insulation with a vapor barrier.

Filler Section comes mounted on return air end of
fan coil. Filter section includes a reversible filter rack with
5,8-in. (16-mm) duct connection flange on one side. The
filter section is attached to unit either with flanges
exposed or turned over so flanges are inside unit. The
permanent one-in. (25-mm) filter media pulls out for
easy removal and cleaning.

Electric Heater See Table4 and 5 for fan coil
electric heater combinations. Electric heaters have both
heating and cooling controls that include a control circuit
transformer, indoor fan relay and low-voltage connection.

Cooling Control Kit is a field-installed option re-
quired on 40AQ. BB or BU units ithout electric heater.
The kit contains a 60-va transformer, indoor fan relay and
low-voltage connections. Cooling control kit is not re-
quired when electric heater is used. Heaters are equip]
with cooling and heating controls.

AccuRater" System Refrigerant Control (by-
pass type) is factory installed on 40AQ units. See Table 7
for factory-supplied pistons. Certain combinations of
heat pump or condensing unit and fan coil require field
replacement of the piston for optimum efficiency. See
outdoor unit instructions for required piston.

Bypass Type AccuRater Components are shown
m Fig. 16. The AccuRater piston has a refrigerant meter-
ing hole through it and is field replaceable.

INSTALLATION
Step 1 Inspect Equipment File claim with
shipping company if shipment is damaged or incomplete.
OTES:
I. A drain pan extender is taped under the coil unit

(ext. on 018 size). For vertical upflow or downflow
applications, remove and discard pan. For horizontal
application, drain pan extender must be repositioned
(024,030, 036 sizes only) as described in Step 2, hori-
zontal airflow position. See Fig. 4.

2. An absorbent pad (Fig. 2) is factory installed over end
of suction tube manifold. Pad eliminates condensate
drip from end of suction manifold when unit is in
horizontal position. Leave pad in position, do not
rernove.

Step 2 Mount Fan Coil Unit can stand or li
on floor, or hang from ceiling or wall. Allow space
wiring, piping and servicing unit, Fig. 1.

"(22 ram) t’(16 ram}KO FOR
CONTROL WIRING DUCT CONN.

FLANGE

1]" (35 ram)

(OI8, 024]
1’(45 mm)
(030, 036) KO
FOR POWER
WIRING ELECTRIC HEATER

AND FAN SECTION
ACCESS PANEL:

4OAQ

HOiRIZONTAL
CONDENSATE CONN.

’FPT PRIMARY
DRAIN CONN.

!’FPT SECONDARY
DRAIN CONN.

J-LIQUID ALTERNATELINE (INTERNAL)
H-SUCTION
LINE "(16 mm)

FILTER SECTIONUPFLOW FLANGESCONDENSATE CONN.

’FPT SECONDARY
SECTION

DRAIN CONN. MINIMUM SPACE’FPT PRIMARY 9" (530 ram)
DRAIN CONN. ..FOR SERVICE

"Install accesson/ condensate pan on 40AQ bare box units to
provide horizontal condensate drains.

1"Filter section may be turned over to provide external duct con.
nection flange.

[ Airtlow

Certified dimension drawings available on request.

Fig. 1 Dimensions and Connections
(See Table 1
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Befor,e mounting, adjust filter section as required.

’Filter section can be mounted with its 5/8-in. (16-ram)

return air duct connection flange inside or outside of

unit casing. When flanges are required, remove filter

section from unit, turn it over so flanges are exposed,

and reinstall on unit. Remove filter media and turn it

over so cross-sectional binding faces upward toward coil.

FLOOR MOUNTING 1N VERTICAL UPFLOW AIR-

FLOW POSITION with filter section flange outside unit

casing Size floor opening large enough to accept duct

connection flange on filter section. Make duct flush with

floor. Set unit on floor over opening with filter section

flange inserted through floor into duct. Use fireproof of
resilient gasket, I/8-in. (3-ram) to I/4-in. (6-ram) thick
between duel, unil and.floor.
ACCESSORY RETURN AIR PLENUM is available

in 3 sizes for use in upflow installations where return air

inlet is required. See Table 2.

Set 40AQ heating and/or cooling assembly in place on

top of plenum. Cut opening in either side or back of

plenum and make return air ductwork connection.

Return air plenums and typical installations are shown

in Fig. 3.

Table 2 Accessory Return Air Plenums

MODEL ACCESSORY PLENUM WIDTH
40AQ PART NO. It-In. mm

024, 080 40AQ900111 1-2% 365

030 40AQ900121 1-5V, 438

036, 120 40FS900141 1-9 533

ABSORB(NT PAD lOCATiON

FLOW

I" (25ram)

NOTE
INSTALLED
HEIGHT 161/2

(419rr)

4OAQgOOIII 14 ""/

4OAQ9OOI21 17
(4:58 ram) BASEMENT iNSTALLATION

Fig. 3 Accessory Return Air Plenum

RETURN 4OAQ

AtR 4OFS
PLENUM

Fig. 4 Installing Drain Pan Extender,

Horizontal Position (024,030,036 sizes only)

COiL

HORIZONTAL DRAIN
PAN

DRAIN
PAN EXTENDER

Fig. 2 Coil Positioned for Left-Hand Discharge

FLOOR, .ALL OR CEILING MOUNTING IN

HORIZONTAL AIRFI.O\V POSITION Place unit

on its rigtt side by turning it clockwise 90-’. (Do not

install unit on its b;ck.)This provides horizontal airflo

to the right. For horizontal airflow to the le.ft or vertical

downflow applications, reposition the coil as follows:

1. Lay unit on its back and remove front access panels.

2. Remove screw’s holding coil with condensate pans in

cabinet.

3. Rotate coil and condensate pans from cabinet and

rotate 180.
4. Leaving both condensate pans m place, reinstall coil

in cabinet as shown in Fig. 2. Ensure the coil position-
ing tabs enter slots provided in rear of cabinet.

5. For horizontal application, install drain pan extender.

See Fig. 4.

6. Blov, er motor must be positioned so that oil ports arc

a minimum of 45-" aboxe horizontal center line

of motor.

7. On vertical donflo applications, refer to doxvnflo’
kit installation instruction-,.

8. Replace access panels.

Place unit on its left side by turning it counter-

clock’ise 90

WHEN SUSPENDING UNIT FROM THE CEILING
OR WALL, provide an adequate lexel support that

extends the full length of unit. Provide means to isolate

unit vibration from structure as required.

Install accessory condensate pan in all 40AQ bare

box units in horizontal applications. Install second-

ary condensate pan under units in horizontal appli-
cations over finished ceiling.



A drain pan extender is taped beneath coil {exc. on

018 size). Remove pan and reposition as shon in Fig. 4.
Drain pan extender is not provided with 018 coil sile.
For 024,030,036 sizes only in horizontal position, insert
3, 8-in. flange into standard horizontal drain pan being
careful to avoid damaging coil fins. Check to ensure pan
is installed straight and in proper position.

MOUNTING IN DOWNFLOW POSITION An
accessory downflow kit, Part No. 40AO900181, is re-

quired fr downflow applications. Complete installation
instructions are included with the downflow kit.

To install for downllow operation (see Fig. 5) Follow
steps under Floor, Wall or Ceiling Mounting in Hori-
zontal Airflow Position (page 3) except no. 5.

FILTER

vERTICAL
CONDENSATE
PAN

BLOWER

NEATER

HORIZONTAL
CONDENSATE
PAN

Fig. 5 Downflow Arrangement

DL’CTWORK When using 40AQ units ith electric
heaters, maintain a one-in. (25-ram) minimum clearance
beteen discharge plenum and ductork to combustible
materials for a distance of 36 in. (900 mm) from unit.
(O-in. [0-mini clearance to heater cabinet is permissible.)
Use an accessory downflow base to maintain clearance on
donflow installations. Downflow base part numbers
are: 40AQ900221 for 018:40AQ900231 for 024, 080:
40AQ900241 for 030; 40AQ900251 for 036. 120. Installa-
tion instructions are included with downflow base.

Step 3 Connect Ductwork to Unit Supply
and Return Air Openings Duct connection
flanges are provided on unit air discharge connection
and filter section, Fig. I. When filter section is installed
on fan coil with duct connection flange inside unit casing,
field fabricate return air duct connection. For upflo
return air connection through the floor, see Floor M ount-

ing, page 3.

Do not rev,’ ductwork directly to filter section.
Screws prevent removal of filter.

DUCTWORK SPECIFICATIONS When fan
is equipped with electric heater, install air ducts in
accordance with standards of the National Fire Pro-
tection Association, NFPA, numbers 90A and 90B and
in compliance with paragraph 46.I-E of UL Standard
1096. If necessary, refer to Carrier System Design
Manual, Part 2, for system air duct design. Use flexible
connectors between ductwork and unit to prevent trans-
mission of vibration. (See Ductwork Acoustical Treat-
ment.I When electric heater is installed, use heat resistant
material for flexible connector between ductwork and
unit air discharge connection. Ductwork passing through
unconditioned space must be insulated and covered with
vapor barrier. External ductwork must be insulated and
weatherproofed.
DUCTWORK ACOUSTICAL TREATMENT On
metal duct systems that do not have one 90 elbow and
10 ft (3 m) of main duct to first branch takeoff, install
internal acoustical insulation lining per the following
procedure:

Line the inside of plenum, branch runs and main duct
with acoustical insulation in accordance with the latest
edition of SMACNA (Sheet Metal and Air Conditioning
Contractors National Association) application standard
for duct liner. Duct liners should be UL classified batts
and blankets with a fire hazard classification working of
FHC-25/50 or less. Ensure main duct lining is extended
6 to 8 ft (1.8 to 2.3 m) down the duct from plenum.

As an alternative to above, fibrous glass ductwork
be used if constructed and installed in accordance
the latest SMACNA construction standard on fib
glass duct.

Both acoustical lining and fibrous duct,ork shall
comply with National Fire Protection Association as
te,,,ted by UL Standard 181 for Class air ducts.

RIGHT-SIDE RETURN (Fig. 6) A return-air
connection may be made directly into the right side
on 40AQ units, it is recommended that when this right
side connection is made. the standard return air opening

UNIT 40AQ RIGHT SIOE

CUT LINE

MODEL 40AQ

018
024, 080

03O
036, 120

DIMENSION A
in. mm
8’a 216
107, 265
13 335
18% 472

Fig. 6 Right-Side Return Air Connection Details



is, blankexl-off with sheet metal even when not required
by local code.

To make right-side return air opening:

I. Remove horizontal condensate pan where supplied.

2. Cut opening as indicated in Fig. 6.

3. Blank-off standard return air opening in bouom of

unit (as required).
4. Install return air filter section on right-side return

air opening. Use field-supplied sheet metal screws
as required.

5. Reinstall horizontal condensate pan as applicable.

Step 4 Connect Refrigerant Liquid and Suc-
tion Lines to refrigerant line connections. See Fig.
and Table for line connection sizes, type and location.
Use accessory tubing package or field-supplied tubing of

refrigerant grade. Insulate entire suction line if field-

supplied tubing is needed. Tubing package has an in-

sulated suction line. Do not use damaged, dirty or con-

taminated tubing because it may plug up the AccuRater
refrigerant flow control.When tubing package is used and

mechanical connections are made within 60 seconds, coil

and tubing system do not require purging or evacuation.
Always evacuate or purge if field-supplied tubing is used,

when sweat connections are made or when tubing must

be flared.
Units have Comptible Fitting suction line connection

and a 3,8-in. (9.52-mm) SAE flare fitting liquid line

connection. Make suction line connection first. Com-
patible Fitting(s) permits mechanical later in this section.
When making liquid line connection, slide flare nut on

liquid line connection, slide flare nut on liquid line, then

flare and connect liquid line. It is not necessary to flare

liquid line if an accessory flare-to-Compatible Fitting
coupler (Part No. 38CQ900061) is used.

MECHANICAL CONNECTION IMate one set of con-
nections at a time.)

1. Loosen Iocknut on Compatible Fitting one turn. Do
not remove. See Fig. 7.

O- RING(INSIDE) RUBBER

o
O-RING BEAD LOCKNUT

Fig. 7 Compatible Fitting

4. Solder with low-temperature 430 F (221 C) silver

alloy solder.

NOTE: Wrap a wet cloth around rear of fitting to

prevent damaging factory-made joints.

5. Evacuate or purge coil and tubing system with field-
supplied refrigerant.

Step 5 Make Primary Condensate Drain

Line Connection to connection provided on unit (see

Fig. 1). Install a trap in condensate line as close to unit

as possible. Trap must be at least 3 in. t76 mm) deep
and not higher than the bottom of unit condensate drain

opening (see Fig. 8). Pitch condensate line to open drain
or sump. Minimum recommended drain line size is

7’8-in. (22.22-mm) OD copper tubing or 3/4-in.
(26.70-mm) OD galvanized pipe. Insulate condensate
drain line(s) located above a living area.

(C)

!,,11 ’

j ..::-,c,,,. .., TO OPEN DRAIN
OR StJMP

Fig. 8 Condensate Trap

Step 6 Make Secondary Condensate Drain
Line Connection if required. A connection is prox ided

on unit. L’se secondary drain if fan coil is installed aboxc

occupied or u.able pacc. If this drain is used. it mus be

trapped imilar to the primary drain. (Plug ccondar.x
drain connection if not used.) Connect piping to

ccondarx drain so that any discharge i iiblc to oxncr

a appliciible to FHA or local code requirements. \Vhcn

Ion coili installed oxcra finished ccilingand orlixing
area. fabricatc and install a .ccondarx condcnsatc pan
under entire unit. Pipe secondary drair to discharge into

the pan. Pipe drain line from pan so any discharge is

xisible to o net.

2. Remoe plug and be sure O-ring is in the groove inside

the Compatible Fitting.

3. Cut tubing to correct length.

4. Insert tube into Compatible Fitting until it bottoms.

5. Tighten nut until it bottoms on back coupler flange.
Keep tube bottomed in Compatible Fitting while

tightening nut.

SWEAT CONNECTION (Use refrigerant grade tubing.)

I. Remove locknut, and rubber O-ring from inside of
Compatible Fitting. Refer to Fig. 7.

2. Cut tubing to correct length.

3. Insert tube into Compatible Fitting until it bottoms.

ELECTRICAL DATA AND WIRING

Field wiring must comply with local and national fire.
safety and electrical codes. Voltage to unit must be within

1(9c of voltage as indicated on nameplate. These are

the permissible limits of the xoltage range at hich the

unit will operate satisfactorily. Contact local po’er

company for correction of improper line voltage.

NOTE: Operation of unit on improper line oltage con-

stitutes abuse and could affect warranty.

See Tables 3 and 5 for recommended wire and fuse
sizes.

Step 7 Install a Branch Circuit Disconnect
Switch(es) per NEC of adequate size to handle unit



current. Locate disconnect switch(es) within sight from
and readily accessible from unit per section 440-14 of
National Electrical Code (NEC).

All units with cooling control kit or electric heater are
factory wired to have a single line power circuit and re-
quire one disconnect switch, if one line power circuit
using one disconnect switch is required, attach an acces-
sory line power connection conversion lug set (Part No.
40FS900271) to fuse terminals in electric heater. See
Fig. 12.

Units with I- to 20-kW heater may be wired for opera-
tion with 2 line power circuit by removing orangejumpers
from heater line power connection terminals(see Fig. ).
Dual-circuited units require 2 disconnect switches.

Step 8 Bring Line Power Leads into Unit
Extend leads from disconnect per NEC through hole
provided (Fig. I) to cooling control kit or electric heater
line power connections. Be sure power is off before
making connections.

Step 9 Connect Ground Lead to the Ground
Connection in Cooling Control Kit or Electric
Heater for safety. Connect power wiring, Fig. 9 and 11.
Splice power leads to pigtails or connect leads to fuse
terminals or terminal board. Use wire nuts for splice con-
nections. Tape each connection.
Cooling control kit and electric heater are factory wired

for 230/24-volt transformer operation. For 208 24-volt
operation, interchange blue (208-v) and red (230-v) trans-
former leads at the primary connection. Cap unused
transformer lead with wire nuts.

I-PHASE CONN

TCTPER NEC

IGROUND
LEAD

NE
VOLTAGE IC-ND
TERMN---1 ICO.I
8LK

RED U BLK(COM)
VIO OR PUR

,}
BLK

PUR

FAN SPEED
SELECTOR BL,OCK

PUR BLK BLUE RED

NOTE: Tape unused leads.

Field Wiring
Factory Wiring

COOLING
CONTROL KIT
(I-FAN SPEED
OPERATION

PIMARy .(WIRED FO
TRANSFORMER I 230124 VOLT
[SECONDARY OPERATION)

TACTOR

BLK

40A__Q

SELECTOR BLOCK TERMINATIONS
COM Common PL-3 Low
PL-1 High
PL-2 Medium

Fig. 9 Cooling Unit Line Power Connections

THR EE-SPEED FAN MOTOR on all units mav be field
connected for high, medium or low fan speeds. "Fan coil
units with cooling control kit come factory connected
for high-speed fan operation. Units with electric heater
come factory connected for 2-speed fan operation
fan operates at high speed when outdoor unit o
(on cooling or heatingcycle), medium speed when
heater is on and outdoor unit is off. Refer to Table 6 for
minimum allowable fan speeds when electric heater is
used and set fan motor speeds as required.

TOFAN

RE L.
i"",-- RED

SINGLE SPEED
FAN O=RATION

ZOR 4

F,I RELAY
OR CONT/CTOF

6 5

BLK .-
)-FACTORY

RED 3WIRING

Fig. 10 Single-Speed Fan Operation

Step 10 Set Fan Motor Speed High,
medium or low fan speed leads are provided on motor
for choice of fan speeds. Motor leads are factory con-
nected to Molex fan speed selector block located on fan
housing, Fig. 12. Selector block terminal is high fan
speed, terminal 2 is medium fan speed and terminal 3 is
low fan speed.

Line power leads supplied with cooling control kit or
electric heater are factory connected to selector block
one or 2 fan speeds as described in Step 9. Chan
speed by changing position of black and/or red
power leads on selector block. See Fig. 9 and 11.

One fan speed max" be selected on units tith cooling
control kit; 2 fan speeds on units t’ith electric heater.
For single-speed operation on electric heater units:
remove red lead from heater fan relax: (or contactor) ter-
minal 6: connect a jumper between fan relax’ terminal 2
(or 4) and 6: connect black heater lead from fan relay
terminal 2 (or 4) to fan speed selector block for speed
required (see Fig. 10).

Step 11 Connect Control Power Wiring (24-
Volt) with Cooling Control Kit or Electronic
Heater For system 24-v supply, use 60-xa trans-
former from cooling control kit or use electric heater
controls. A one-transformer control tiring hookup is
recommended for ease of installalion. When an outdoor
unit transformer is used together tith control kit (or
heater) transformer, a phasing problem may result. If
both transformers are used. also uc a thcrrostat tith
isolating contacts to prexent interconnection of Class 2
(24-volt) outputs.

COOLING WIRING CONNECTIONS Install rubber
grommet (supplied) in hole provided in unit for Iow-
vohage gires, Fig. I. Extend control wire leads through
grommet and route to cooling control kit or to heater
low-voltage connections. Connect leads to terminal
board (see Fig. 13).



3 kW TO I0 kW HEATERS

I" PHASE CONN.TO
DISCONNECT PER NEC

I’

L NE VOLTAGE , Ck’TA,
TERMINAL BLOCK

SELECTOR BLOCK TERMINATIONS
COM Common PL-3 Low

PL-1 High

PL-2 Medium

When 2 line power circuits are required,
remove orange jumpers and connect a
second disconnect per NEC to L3, L4 and
ground connection. See Table 4.

For 1-speed fan operation, see text for powerwiring.

II kW TO 20 kW HEATERS

I-PHASE CONN.
TO DISCONNECT
PER NEC

LINE VOLTAGE
TERMINAL
BLOCK

NOTE: Tape unused leads.

Splice Connection

Field Wiring
Factory Wiring

TRANSFORMER CONN FOR
208 V/24 V OR 240 V/24
FACTORY CONN. FOR 240 V/24 V

FACTORY LINE
VOLTAGE CONN

BLK (COM)
2,p v
RED BLU

[ PRIMARY
TRAN;FORMER
SECONDARY

ELECTRIC HEATER
CONTROL BOARD
(2- SPEED* FAN
OPERATION)

BLK* RD*
VlO OIR PUR (COOLING) (HEATING)

coM PL.I PL-2 PL’ 
FAN SPEED
SELECTOR BLOCK

VIO OR PUR BLK BLU RED

Fig. 1 1 Heating and Cooling Unit Line Power Connections

Table 3 Fan Coil Electrical Data
(Units Equipped with Cooling Control Kit)

MODEL VOLTS FLA
40AO (1-Ph)

018 1.5
024, 080 208/240 29

030 36
036, 120 3.6

BRANCH CIRCUIT

MIn Wire
Size" (AWG)

14

Max Wire
Length Fuse

Amps
ft m

200 60.9
2OO 60.9 15100 30.5
100 3O5

FLA Full Load Amps
"Copper wre sizes based on 60 C.
NOTES.
1. Fan motor line power supphed from electric heat hne power

oircuit
2. All models above equipped wth coohng COntrol Kt See

Table4 for units equipped with electric heater.

Table 4 Electrical Data, Bare Box Fan Coil
and Fan Units

AVAILABLE HEATERS
MODEL (kW at 240 v)

40AQ018300 BB/BU 3, 5, 7.5, 10

40AQ024300 BB/BU, 40AQ080 5, 7.5, 10, 12. 15

40AQ030300 BB/BU 7,5, 10, 12, 15, 20

40AQ036300 BB/BU, 40AQ120 7.5, 10, 12, 15, 20

NOTE: Bare box units with field-installed heaters as shown are
equivalent to 40AQ fan-coil units having factory-installed heaters

of comparable kW. Install heaters in accordance with instructions

shipped with heaters.

LOW-VOLTAGE
TERMINAL
BOARD

HEATER
(AND CONTROLS)

POWER LEAD
UTE TO FAN

SPEED SELECTOR
BLOCK

SPEED
SELECTOR BLOCK

BLOWER
ASSEMBLY

REFRIGERANT
LINE CONNECTIONS

CONDENSATE DRAINS-
LIPFLOW INSTALLATIONS

CONDENSATE
DRAINS-
HORIZONTAL
INSTALLATIONS

INDOOR

(NOV ON 40E)080
OR 20)

SECTION

Fig. 12 Component Location
(Fully-Equipped Unit Shown)



Table 5 Electrical Data, Fan Coil with Electric Heater (208/240 V 1 Ph)

BRANCH CIRCUIT

MODELtt No. Amps Size (AWG)" 240 V -Ckts
240V 208V 240V 208V 240V 208V ft m It rn

40AO018310BG 3,0 2.25 A 13.5 12.3 12 12 45 13.7 45 13.7

40AQ018330CD 5.0 3.75 A 21.5 18.7 10 10 45 13.7 45 13.7

40AQ018331DF 7.5 5.60 A 31.5 27.5 8 8 50 15.2 50 15.2

40AQ018331EH 10.0 7.50 A 41.5 36.2 6 6 50 18.3 60 18.3

40AQ024331CD 5.0 3.75 A 23.0 20.2 10 10 40 12.2 40 12.2

40AQ024331DF 7.5 5.60 A 330 290 6 8 70 21.3 45 13.7

40AO024330EH 10.0 7.50 A 43.0 37.7 6 6 55 16.7 55 16.7
40AQ024330EHt

A 51.0 44.5 4 4 70 21.3 70 21.3
40AQ024331FEl"t*

12.0 9.00 A 20.0 17.3 10 10 50 15.2 50 15.2
40AQ024340FE** 2

28.0 26.0 10 10 35 10.6 35 10.6

A 63.0 55.0 2 4 95 29.0 60 18.3
40AQ024330GMtt*

15.0 11.25 A 20.0 17.3 10 10 50 15.2 50 15.2
40AQ024340GMt** 2

B 43.6 38.6 6 6 55 16.7 55 16.7

40AQ030330DF 7.5 5.60 A 33.6 29.6 6 8 70 21.3 45 13.7

40AQ030330EH 10.0 7.50 A 43.6 38.3 6 6 55 16.7 55 16.7
40AQ030340EHt

A 51.6 45.1 4 4 70 21.3 70 21.3
40AQ030330FEtt**

120 9.00 A 20.0 17.3 10 10 50 15.2 50 15.2
40AQ030340FE 2

B 28.0 26.0 10 10 35 10.6 35 10.6

A 63.6 55.6 2 4 95 29.0 60 18.3
40AQ030330GM;’"

15.0 11.25
2 !B

A 20.0 17.3 10 10 50 15.2 50 15.2
40AQ030340GM** 43.6 38.6 6 6 55 16.7 55 16.7

A 63.6 72.9 2 2 70 21.3 70 21.3
40AQ030330JRtt**

20.0 15.00 A 40.0 35.0 6 6 60 18.3 60 18.3
40AQ030340JR:t 2

B 43.6 38.6 6 6 55 16.7 55 16.7

40AQ036330DF 75 5.60 A 33.6 29.6 6 8 70 21.3 45 13.7

40AQ036330EH 10.0 7.50 A 43.6 38.3 6 6 55 16.7 55 16.7

A 51.6 45.1 4 4 70 21.3 70 21.3
40AQ036330FEtt

120 900 A 20.0 17.3 10 10 50 15.2 50 15.2
40AQ036340FEt’* 2

B 280 260 10 10 35 10.6 35 10.6
A 63.6 55.6 2 4 95 29 0 60 18.3

40AQ036330GMt:"
15.0 11.25 A 20.0 17 3 10 10 50 15.2 50 15.2

40AQ038340GM$’" 2
B 43.6 38.6 6 6 55 167 55 16.7

A 83.6 72.9 2 2 70 21 3 70 21.3
40AQ036330JRl"t’*

20 0 15.00 A 40.0 350 6 6 60 18 3 60 18.3
40AQ036340JR: 2

B 43.6 38 6 6 6 55 16.7 55 16.7

Fuse IWire Size Amps

240V 206V 240V 206V
12 12 20 20

10 10 30 25

10 10 40 35

10 10 60 50

10 10 3O 3O

10 10 45 40

10 10 60 50

8 10 70 50
10 10 25 25
10 10 35 35

8 8 80 70
10 10 25 25
10 10 60 50

10 10 45 40

10 10 60 50

8 10 70 60
10 10 25 25

10 10 35 35

8 8 8O 7O

10 10 25 25

10 10 60 50
6 8 110 100

10 10 50 45

10
10

10

8

10

10
8

10

10
6

10

10

10 60 4"lO

10 6O 50

10 70 60

10 25 25

10 35 35

8 80 7O

10 25 25

10 60 50

8 110 100

10 50 45

10 60 50

--Crcuilbreaker models Remaining models over 10kWaremternalty
fused.

Mmmum wire s=zes based on using copper wre wth a minimum 75 C 90 C.
40AQ018) insulabon rating Use copper wreonly.
+Heater models which may be field wired for operation w=th one or 2 hne
power circuits See Step 9and Fig. 9.

tTwo-stage heaters Remamng heaters are sngle stage: see Fg 13 for
control w=ring.

"’These models are internally protected. Field-sol)plied ranch CrCot Over-

current protection may be ether fuse or c,rcut breaker
+1Model 40AQ080 electrical data corresponds to 40AQ024: Model 40AQ120

corresponds to 40AQ036.

NOTES
Heaters are equipped wth a 60-va transformer
for system control c=rcut

2. Feld-selected wre s=zes must not create a
voltage drop between power source and unit
n excess of 2% of umt rated voltage.

FAN
SECTION 40AQ

018

024, 080

MINHEATER kW FAN
240 V 208 V SPEED"

3.0 2.25 Meal
5.0 3.75 Med
7.5 5.60 Meal

10.0 7.50 Med
5.0 3.75 Low
7.5 5.60 Low

10.0 7.50 Low
15.0 11.25 Med

Table 6 Airflow Data

MIN MIN FAN
CFM L/st SECTION 40AQ

500 240 030,120

700 330 036

MIN MIN MINHEATER kW FAN CFMt L/st
240 V 208 V SPEED"

7.5 5.60 Meal
10.0 7.50 Med 1000 47
15.0 11.25 Med
20.0 15.00 Med

7.5 560 Meal
10.0 7.50 Med
15.0 11.25 Med
20.0 15.00 Med

1000 470

"Minimum fan speeds for safe electric heater operation, tMinimum ar for prevent=on o1 nuisance heater cycling on 40AQ units.



ACCESSORY THERMOSTAT
AND SUBBASE

IWI

40AQ
COOLING CONTROL KIT
LOW-VOLTAGE TERMINAL BOARD

COND UNIT

ARRANGEMENT A 40AQ WITH CONDENSING UNIT.
COOLING ONLY SYSTEM.

TRANSFORMER IN COOLING CONTROL KIT.

ACCESSORY THERMOSTAT 4OAQ ELECTRIC HEATER
AND SUBBASE (-STAGE MODELS)

LOW-VOLTAGE TERMINAL BOARD

INSTALLED r
JUMPER

ARRANGEMENT B 40AQ (EXCEPT 018) WITH CON
DENSING UNIT. COOLING AND/OR 2-STAGE

HEATING SYSTEM. TRANSFORMER IN
ELECTRIC HEATER.

C Contactor
Field Wiring
Factory Wirmg

"Terminal L is =dentihed as termmal X on some former thermo-
stats (required for system malfunction warning indicator on
compressor section)
fRemove one or both factory-installed jumpers (Arrangements
C and D) when instalhng out0oor thermostats (ODT) shown
in mstallahon mstructions for eat pump outdOOr sechon

NOTE: On 40AQ 2-stage heaters, remove factory-mstalle
jumper for 2-stageoperahon See Arrangement B

ACCESSORY
THERMOS
AND
SUBBASE

40AQ ELECTRIC HEATER
(ALL MODELS)
LOW -VOLTAGE
TERMINAL BOARD

---j%pRT
BUSS BAR

NK- -

HEAT PUMP
TERMINAL
BOARD

IMPORTANT: Refer to outdoor unit Installation Instructions if
outdoor thermostats are used.

ARRANGEMENT C 40AQ WITH HEAT PUMP.
COOLING AND 2-STAGE HEATING SYSTEM;

SUPPLEMENTAL HEAT, NO OUTDOORTHERMOSTAT.
TRANSFORMER IN ELECTRIC HEATER.

ACCESSORY 40AQ

THERMOSTAT ELECTRIC HEATER COMPRESSOR SECTION
AND SUBBASE TERMINAL BOARD TERMINAL BOARD

OUTDOOR

t- i--El-J; IjD T

IMPORTANT: Refer to outdoor unit Installat,on Instruc,ons f

outdoor thermostats are used.

ARRANGEMENT D 40AQ WITH HEAT PUMP
COOLING AND 2-STAGE HEATING SYSTEM:

SUPPLEMENTAL HEAT, NOOUTDOOR THERMOSTAT
TRANSFORMER IN ELECTRIC HEATER.

Fig. 13 Control Wiring Connections

START-UP

Refer to outdoor unit Installation,Start-Up and Sere-
ice booklet for system start-up instructions and refrig-
erant charging method details.

Set Heat Anticipator To set heat anticipator.
moe heat anticipator to maximum setting. Determine
the W terminal that poers the electric heater controls.
With heaters energized, measure amperage between
appropriate W and R terminals and set heat anticipator
to same value. See Fig. 14 for simple methd of obtaining
actual amp draw.

50 AMPS ON AMMETER 05 AMPS FOR THERMOSTAT SETTINGEXAMPLE’ I0 TURNS AROUND JAWS

Fig. 14 Amp Draw Check with Ammeter



SERVICE AND MAINTENANCE

Disconnect power to all circuits before servicing unit
to avoid electric shock.

Remove unit front and top access panels for cleaning,
lubrication or parts replacement (Fig. 12).

Minimum Maintenance
I. Check and clean or replace air filter each month or

as required.
2. Check cooling coil, drain pan and condensate drain

each cooling season for cleanliness. Clean as necessary.

3. Check fan motor and wheel for cleanliness each heat-
ing and cooling season. See Fan Motor and Wheel.

4. Check electrical connections for tightness and controls
for proper operation each heating and cooling season.
Service as necessary.

Return Air Filter To clean or replace air filter,
remove plastic plunger retainers on each side (no tools
required) and remove filter access door. Slide out filter.
Clean filter by using hot soapy water. Rinse clean and let
dry. No oiling or coating of filter is required. New filters
are available from a local dealer. Place filter in slot with
cross-sectional binding up or facing the cooling coil. and
replace filter access door securing with plunger retainers.

Never operate unit without a filter or with filter
access door removed. Damage to blower motor may
result.

Coil, Drain Pan, and Condensate Drain Dis-
connect electrical peter before remming any access
panels or electrical shock may result.

The coil is easily cleaned then it is dry: therefore, the
coil should be checked and cleaned (if necessary) before
each season. To check or clean coil. remove both the coil
access panel and the fan heater access panel. Remo’al of
these panels gi,,es full access to the coil. If the coil is
coated with dirt or lint. xacuum with a soft-brush
attachment.

Bc careful not to bend the fins. If the coil is coated ,aith

oil or grea,,e, it ma be cleaned v, ith a mild detergent and
atcr solution. Rn,c coil v, ith clear v, ater. Bc careful
not to :,plash ,atcr on insulation or filter.

(’hock drain pan and condensate drain at the ,,amc

time cooling coil is checked. Clean drain pan and con-
densate drain by remo’, ing an.,, foreign matter lrom pan.
Flush pan and drain tube ith clear tater. If drain tube is
restricted, it can generally be cleared ith high-pressure
atcr. If this doe not ork. trv a plumber’,, snake or
similar probe de ice.

Fan Motor and Wheel Clean the fan motor and
the wheel when the cooling coil is cleaned. Lubricate
motor every 5 years if motor is used on intermittent oper-
ation (thermostat FAN stitch at AUTO. position), or
every 2 years if the motor is in continuous operation
(thermostat FAN switch at ON position).

Remember to disconnect electrical power before
removing any access panels.

To clean or lubricate fan motor or clean fan wheel.
remoxc coil access panel, fan and heater access panel.
Remo,e 3 electrical leads from bottom,of Molgx con-
nector located on the fan housing. Note location of wires
for reassembly. Remove 2 (outside) screws holding fan
motor assembly against the fan deck flange and slide
assembly out of cabinet. Squeeze the side tabs and pug=
the Molex connector block off fan housing. Loose
screw in strap holding motor capacitor to fan housing"
and slide capacitor out from under strap. Remove screw
with green wire from fan housing. Mark the fan wheel,
motor and motor support in relation to the fan housing
before disassembly to ensure proper reassembly. (Note
position of blades on wheel.) Loosen setscrew holding
fan wheel onto motor shaft.

Remove 3 bolts holding motor mount to fan housing
and slide motor and mount out of housing. Further
disassembly should not be necessary as adequate clear-
ance is available to clean or lubricate motor. Remove fan
wheel from housing by removing cutoff plate from fan
housing outlet. Note wheel orientation and cutoff loca-
tion for reassembly. The fan motor and wheel may be
cleaned by using a vacuum with a soft-brush attachment.
Remove grease with a mild solvent such as hot water and
detergent. Be careful not to disturb the balance weights
(clips) on the fan wheel vanes. Also, do not drop or
bend wheel, as balance will be affected.

To oil motor, remove dust caps or plugs from oil holes
located at each end of the motor. Use a teaspoon, 5 cc,
3/16 oz or 16 to 25 drops of a good grade of SAE 20
nondetergent motor oil in each oil hole. Allot’ time for
total quantity of oil to be absorbed into each bearing.
After oiling motor, be sure to wipe off excess oil from
housing and replace cap or plugs on oil port.

To reassemble fan, place fan wheel back into housing.
Be sure to position correctly for proper location. Re-
assemble cutoff plate to housing, using identified h
from disassembly procedure. Position motor and
in same position as before when fan housing as in umt.

Secure motor mount to housing, using bolts removed.
Make sure mount or motor is grounded to fan housing.
Locate fan t’heel setscrew over flat on motor shaft.
Rotate wheel in housing. It should not rub housing and
should bc centered in inlet opening. If not. loosen set-

scret and align as necessary. Attach green ire to fan
housing with screw. Secure notor capacitor under strap
and tighten strap screws. Replace Molcx connector in
bracket by snapping into position. Slide bloer assembly

to blov, er deck ,ith screws,, remo,ed. Reconnect electrical
leads into Molex connector at the proper po,,itton. Please
note that connections are polarized for assembly d,

m,t li,rcc. Reconnect electrical pocr to unit and test

lan for proper rotation and nccessar speed changes
beleen heating and cooling.

Refrigerant Circuit The 40AQ coils hae a xapor
holding charge. Eacuation or purging is not required if

acccssor. tubing package is used and mechanically con-
netted to Compatible Fittings ithin 60 seconds. If
tubing or coil is left open longer than 60 cconds. field-
supplied tubing is used. sveat or flare connections are
made purge or evacuate coil and tubing. Refer to out-

door unit installation booklet for system refrigerant
charging method details.

LEAK MECHANICAL CONNECTION
I. Pump down (system refrigerant) to outdoor unit.

Close outdoor unit service valves, and reliexe re
erant pressure in tubing and coil.

2. Back locknut off Compatible Fitting onto tube at

indoor coil as in Fig. 15.

10



3. Cm fitting with hacksaw between threads and O-ring
bead.

4. Remove tubing section remaining in threaded portion
of fitting. Discard locknut.

COMPATIBLE FITTING

LOCKNUT

O-RING BEAD

Fig. 15 Repair of Mechanical Connection

Reconnecting Refrigerant Tubing
!. Remove all burrs and filings from remaining portion

of Compatible Fitting.
2. Insert tube end into remaining portion of Compatible

Fitting.
3. Solder with low-temperature (430 F [221 C]) solder

such as Allstate 430 or equivalent silver bearing solder.

4. Evacuate indoor coil and tubing system at the out-

door unit service valves.

LEAKING SWEAT CONNECTION Pump down
system refrigerant to outdoor unit. Close outdoor unit
service vah’es, and relieve refrigerant pressure in tubing
and coil. Clean and flux area around leak and apply low-
temperature (430 F [221 C]I solder.

Evacuate or purge exaporator coil and tubing system.

Add refrigerant charge (scc charging instructionsi.

ACCtRATER’" (BYPASS TPE) REFRIGERANT
FI.OW CONTROl. SERVICING See Fig. 1O for
b.pas type AccuRater components. T/w piw,m ha a
rc/rtt,,eranl mctc/ine ri/icc [hr;l(k,h it. Ihc retainer terms
a stop for the pislon in the rclrigcrant b3pass mode and
a ,,caling surface for liquid line flare connection. I o
check, clean or replace
1. Pump doxn stcnl refrigerant Io outdoor unit. Close

iutdoor unit ",crxicc \alxc. and rclicxc prc,,urc in
tubing and coil.

2. Shut ell pocr to unit.

3. Rcmo\c coil liquid line flare connection from
-,ccuRatcr.

4. Pull retainer out el bed\ being careful not to scratch
flare ,caling surface. I1" retainer does not pull out

easily, carefully use locking pliers to rcmoe retainer.
Ill retainer flre seat is damaged, replace with new
retainer. Part No. 99CC409892.)

5. Slide piston out by inserting a small soft ire through
metering orifice. Ensure metering orifice sealing sur-
face around piston cones and fluted portion of piston
are not damaged

6. Clean piston refrigerant metering orifice or replace
piston as required. Replacement pistons are available
from Service Parts.

7. Replace retainer O-ring on retainer before reassem-
bling AccuRater. O-ring Part No. is 99CC501052.

F’AR[ NUT
RETAINER

RUBBERO-RING--

,,, PISTON
ACCURATER

FLE
CONNECTION

Fig. 16 AccuRater (Bypass Type)
Components

Table 7 Factory-Supplied AccuRater Pistons

MODEL40AQ 01, 024 030 036

LIQUID LINE STRAINER The outdoor bypass
AccuRater is protected on the indoor coil side by a wire
mesh strainer. It normally does not require servicing:
however, if it becomes plugged, proceed as follows for
inspection and cleaning.
1. Complete steps through 3 under AccuRater Refrig-

erant Flow Control Servicing.
2. Remove coil access panel.
3. Loosen flare fitting joint connecting AccuRater to

coil liquid refrigerant line.

4. Remoxe sheet metal scre holding bracket clip in
place. Screx is located belox and between liquid and
suction line fittings.

5. Pull bracket clip out.

6. Remoxc b3pass .\ccuRater acmbl3.

7. Pull strainer out of coil liquid refrigerant line and
replace ith ne strainer.

Electric Heater Service See Fig. 12
poncnt location. All crxic can hc completed xith heater
in place. Ensure all poxcr i hut eli before scrxicin.
I.IMI f S\\IICH malfunction prccnts heating clement
from coming on or causes fusible link It) h}o... Rcpk, cc
s,,itch if malfunction occur>

SEQUENCER malfunction ill cause heater not tocomc

on or never shul ofl replace sequencer.

TR..,NSFOR M ER is 60 a. lransformcr ,upplic, 24-
poer for control circuit. Replace transformer ii fault\.

The 60-va transformer on 40AQ electric heater is
fused do not short circuit.

FAN RELAY malfunction ill cause unit fan not to run
or to run continuously replace relay.

HEATER REMOVAL Electric heater is held in place
by 5 sheet metal screws. If heater remoxal is required, dis-
connect ,Mring, remoe screws and pull heater out
through front of unit. When replacing heater, ensure
heater element support bars enter holes in rear of unit
heat shield.

II



Manutacturer reserves the righl to discontinue, or change at any time, specifications or designs without notice and without incurring obligations,
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Direct Expansion Fan-Coil Units
(With Cooling Control Kit or Electric Heater)

FIG.
NO. MODEL 40AQ

VOLTS
240 208

KW

018300 BG .,,’,

018300 CD .’J r..
018300 DF

2
018300 EH I t: .:.

3 018320 EH ,, .,)

INDEX

LABEL DIAGRAM

CIRCUIT CONNECTIONS
4 (}or-trol

6 S,,a!t.+-S,.ed Fe: C: e-::’

INTERNAL
CIRCUIT

PROTECTION

HEATER
STAGE

GENERAL NOTES

1. All wiring must comply with National Electrical
Code (NEC) and all applicable local codes.

2. Units arc suitable for use with coppcr or copper-
clad aluminun] supply condttctor traits% totcd
otherwise on the diagram.

3. Fused disconnect for incomin unil povcr
be within sight of unil and rcatlil accessible
accordance with NE(. Scclion 440-14.

4. Transformer Primary Code: 20S v- BLK
240-BLK&Rll)

5. Unused transl’ormcr lead ll]tlsl bc taped.
6. Transformer sccondar3

not short control wiring.

7. If any of the original wire. as suplqied, mtml bc

replaced, use the same wire or equivalenl.

FAN MOTOR SPEED

High, medium or low fan speed lea&, arc pr,-
vided on motor for choice of fan speeds.
leads are factory connected to Molcx fan speed
lector block located on fan housing. Selector block
terminal is high fan speed, terminal 2 is medium
fan speed and terminal 3 is low larl speed.

Line power leads supplied with cooling control
kit or electric heater are factor.’, connected to

selector block for or 2 fan speeds as described
above. Change fan speed by changing position of
black and/or red line power leads on selector block.
See Fig. 5.
) C,arrter Corporation 1977

One fan speed may bc selected on units with
cooling control kit: 2 fan speeds on unit with
electric heater. For single-speed operation on elec-
tric heater units: remove red Dad from heater fan

ontacliH Icinlii]al 3 and 5: colallCCl black healer
lead from fan relay tcrlninal 3 to fan H,ecd selector
block for speed required. Scc Fig. 6.

CB

Equip Gnd

FR

Fu

HPTB
Htr

HVTB

IFM

LS

LVTB

Seq

TB

TCO

Trans

(C)

LEGEND (Fig. 1 3)

F,r ,IOAO 2W



S

COMPONENT ARRAIC,EMEN
HTR

TCO

qELD

NIRING

LVTB

TRANS

FIELD POWER
WIRING

-’IEJIPGND

NOTE Suilabie for use lh (,1,1 N, 10 .-W-." copp,r-clad FAL 8 AWG. 3u[il31y conduclors rated 75 C minimum.

Fig. 1 Label Diagram- 40AQ018300BG,CD: 208/240-1-60

RED

FIELD SCHEMATIC DIAGRAM

POWER
SUPPLY

K
TCO1 HTR LSI

K
SEQ

V
R LVTB

J N

TB

HTR

LSI H’TR2 QTCO!
(LS2 (ITCO2

FIELD I:)wER
WIRING

T

NOTE Sultabte f." :h cl)lw. NL,.OAWC ,’copPe’-claddun No 4,&WQ, suppwconductorsratedg0Cminimum

for 030 & "J’; 5- z 75 C m,n,u{u f,,r 024

Fig. 2 Label Diagram 40AQ018300DF,EH: 208/240-1-60



FIELD SCHEMATIC

SUPPLY--.
.L TCO HTRI LSl SEQI

K .L

BLK

ED BLK

COMPONENT
HTR

O

(LS’ HTR2 O
"LS2 OTCC)2

I-1I’lE(aUIP
GND

NOTE: Suitable for with copper. No. 6 AWG. copper-clad aluminum. No. 4 AWG. supply condct(}r3 ra!!:d 90 C
for 030 & 036 and 75 C minimum for 024.

Fig. 3- Label Diagram -40AQ018320EH: 208/240-1-60

THERMOSTAT HHOTAT071 WITH 40AO ELECTRIC HEATER 38C0 OR SRQ
HH93AZ073 (AUTOMATIC {ALL MODELS) (HEAT PUMP)
CHANGEOVER)OR HH93&ZO75 LOW VOLTAGE TERMINAL
(MANUAL CHANGEOVER)SUBBASE. TERMINAL BOARD BOARD
SEE NOTE 2 BELOW.

40AQ WITH :8C OR 38RQ HEAT PUMP

COOLING AND 2-STAGE HEATING SYSTEM; EMER-
GENCY HEAT, NO OUTDOOR THERMOSTAT, See
Note 1. TRANSFORMER IN ELECTRIC HEATER.

IMPORTANT. Refer to 38C0, 38RO Installation InslrucIions if out-

door thermostats are used.

NOTES
1. The 40AO ’:,,.:, ,,lt."s d..: I’ ,.

dagr,]mS.

HH07AT071/HHg3AZ073 .,:, ,,.,: C,,a,, ’,.’r

38CQ900111 f(, HH07AT071 HHgSAZ075

Cha lge;v, ).

la,l diagrams.

Fig. 4 Control Circuit Connections



:3KW TO IOKW HEATERS

I- PHASE CONN.TO
FUSED DISCONNECT

I’

LINE VOLTAGE
TERMINAL BLCX;K

TRANSFORMER CONN FOR
208 V/24 V OR 230 V/;)4 V;
FACTORY CONN. FOR 230 V/24 V

FACTORY LINE
VOLTAGE CONN

BLK (COM)

RED

PRIMARY
TRANSFORMI[:R
SECONOARY

ELECTRIC HEATER
CONTROL BOARD
(2"SPEED FAN
OPERATION

BLK RED
VlO OR FUR (COOLING) (HEATING)

COM PL’I IPL-P IPL-
FAN SPEED
SELECTOR BLOCK

VlO OR PUR BLK BLU RED

SELECTOR BLOCK TERMINATIONS
COM c,mmon PL-3 Low
PL.1 H,g
PL-2 ’.’ed,

Slflic’ Corm

F(,Id W=ring

Factory Wiring

Fig. 5 Heating and Cooling Unit Line Power
Connections

[]-- BLK
TO FAN r"
SELECTOR ADD""BLK
BLOCK RENK)VE L..

RED

3
FAN RELAY
OR CONTACTOF

5 4

--BLK--

RED

FACTORY
WIRING

Fig. 6 Connections for Single-Speed
Fan Operation

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.

Form40AO-2W New Printed U.S.A. 3-77 PC 101 Catalog No. 534-088



INDOOR ENCASED
FAN COIL UNITS 40AQ/AS

CATALOG NO. 40.005 (4-84)

SUPERSEDES CATALOG NO. 554-048 Litho in U.S.A. PAGE



ITEM

NI/IO

NI/11

INDOOR ENCASED
FAN COIL UNITS 40AQ/AS

PART NAME AND DESCRIPTION

CASING GROUP

WRAPPE ASSEMBLY

TOP COVER ASSEMBLY

FRONT DOOR ASSEMBLY

COIL DOOR ASSEMBLY

FILTER COVER ASSEMBLY

FILTER RACK ASSEMBLY

BLOWE’R DECK

HEAT SHIELD

AIR FILTER 11 314" X 21 114" X I"
14" X 21 I/4" X I"
16 5/$" X 21 I/4" X I"
20 3/8" X 21 I/4" X I"

THUMB SCRE)’ (KNURLD), FOR FITLER RACK

PAINT, TOUCH-UP (MALIBU BEIGE) 16 OZ. PRESS. CAN

qOAQ----T3118AP1
qOAO-302--2?qq01
qOAQ-302--274q02
qOAQ-302--27q403

SM qOAS----73107LA5
qOAS 73107L6

SM qOAS----73107I..A7
SM qOAS 73107LA8

SM 0AQ-302--275767
I’ qOAO-302--2T5751
SM 0A0-302--275752
SM’ 0AQ-302--275753

SM’ qOAO-306--OO1701
4 qOAQ-306--OO1702
SM’ qOAO-306--O01703
I qOAO-306--OO170J4

SM1 qOAQ-303--315201
SM1 40AQ-303--315202
M1 qOAQ-303--315203
SM1 qOAO-303--31520

SM1 40AS----73104LA1
E)41 40AS 73104LA2
SM1 40AS----?3104LA3
I 40AS 73104LA4

BMI 40AS----?3109AP1
I 40AS 73109AP2
I 40AS---?3109AP’2
1 40AS 73109AP2

MI qOAS----73110API
I OAS 73110AP2
1 40AS----73110AP3
1 0AS 73110APq

NS qOAO---53941DP24
NS 40AO---63941DP25
NS 40AQ---SB941DP26
NS qOAQ---689lDP27

NS qOAQ-----72097DI

.,S REQ’D
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INDOOR ENCASED
FAN COIL UNITS 40AQ,’AS

’1

ITEM
NO.

13

14

NI/15

NI/16

17

NI/19

NI/20

21

PART NAME AND DESCRIFFION

BLOWER AND MOTOR GROUP

CCMPLETE BLOWER AND HOUSING ASSEMBLY NS
INCLUDES:

HOUSING ASSEMBLY

AIR Cb’t-0FF (HOUSING)

BLCWER WHEEL
1/2"BORE;48 BLADES;11 I/B O.D. X 4 I/2 W. (50/60HZ)
I/2"BORE;48 LADES;11 1/80.D. X 6 W. (50/60HZ)
I/2"BORE;48 BLADES;tO I/20.D. X 7 I/4 W. (50/60HZ)
I/2"BORE;48 BLADES;It I/80.D. X 8 W. (50/60HZ)

BLOWER MOTOR I/4HP;2081230-I-60;I075 RPM;q8 FRAME
(SEE NOTE*) 113HP;20BI230-1-60;1075 RPM;q8 FRAME

BLOWER MOTOR
(50HZ)
(50HZ)

*NOTE: THE 40AQ/AS018,024 UNITS HAVE BEEN
REDESIGNED TO USE A 48 FRAME MOTOR
(5.6 INCH DIA.) EARLIER MODELS WERE BUILT
WITH A 42 FRAME MOTOR (5.0 INCH DIA.).
IN ORDER TO MOUNT THE LARGER DIAMETER
HC39SB-231 MOTOR IN THE 40AQ/ASOIB,024
UNITS WHICH WERE ORIGINALLY BUILT WI
A 42 FRAME MOTOR, THE FOLLOWING IS REQUIRED:

(I) HC98ZZ-480 MOUNTING BAND
(3) HC98ZZ-252 MOUNTING ARMS

OR ANY FURTHER INFORMATION, SEE (F45-BI)

CAPACITOR,RUN 5 MFD;370 VOLT
7.5 FD;370 VOLT
10 MFD;370 VOLT

(50160HZ)
(60HZ)

(5016OHZ)
(50HZ)

BOOT (RUN CAPACITOR)

MOUNTING BAND

MOUNTING ARM

MOTOR PLUG, 5 CIRCUIT

NS
NS

SMll

AC
SMll

SMII
MII
SMII
SMII

AC
ACI

NPS
ACI

AC
AC

AC
NPSI

AC’
AC
AC
AC

AC

AC

AC

AC

REPt.ACEMENT
PART NLIBER

40AQ---731qTLA12
qOAS 73147LA3
40AS----73147LA4
40AQ---73147LA15

40AS----73143LAI
qOAS 73143LA2
qOAS----?3143LA3
40AS 7313LA4

40AS----7313OBP1
40AS 73130BP2
qOAS----73130BP3
qOAS 73130BP4

--LA--22XC-0q0--
--LA--22XC-O60--
--LA--22XC-069--
--LA--22XC-100--

--HC--39SB-231--*
--HC--41SB-232--

--HC--39SE-231--
----43SE-233--

--HC--91CA-OO5--
--HC--91CA-OOT--
--HC--91CA-O10--
--HC--91DA-010--

--HC--9?ZZ-071--

----98ZZ-480--

--HC9BZZ-252--

58GA-660---003--

1,1
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INDOOR ENCASED
FAN COIL UNITS 40AQ AS

ITEH
NO. PART NANE AND DESCRIPTION

COIL AND PIPING GROUP

22 EVAPORATOR COIL

23

2q

NI/25

26

NI/27

’REPLACEHENT TUS.,__,ED

oiN
qOAQ/AS

L..L PART NUMBER

NI/28

NI/29

3O

31

32

NI/32E

NI / 32C

NI/32D

ACCU-RATER BODY LIQUID 318"
3/8"

SUCTION FITTING

SEAL RING 318"
5/8"
3/"

LOCKNUT 3/8"
518"

BY-PASS ACCU-RATER PISTON PACKAGE IDENT.
IDENT. #52
IDENT. #59
1DENT. #67

BY-PASS ACCU-RATER PISTON RETAINER PACKAGE

STRAINER,INSERT

BRACKET-COUPLING

}RACKET-RETAINER

CONDENSATE PAN (LOWER)

CONDENSATE PAN ASSEMBLY (UPPER)

SHIELD (FOR ITEM #32)

ABSORBENT PAD (SSN U3A) JULY 1983

DRAIN PAN (SSN Y2A) NOV. 1982

AC
AC
kC
AC

AC

AC
AC

MP
MP
HP

MP
MP
MP

MP
MP
MP
MP

MP

NS

SH1

5,’,41

AC

AC

AC

AC

AC
AC
AC

qOkQ-305--986771
qOkO-305--936771
qOAQ-305--986773
qOAQ-305--98677

28GS-01---953--
99CC-502---363--

99CC-02---193--
99cc-q02---203--

99CC-501---052--
99CC-501--062--
99CC-501---072--

99CC-501---073--
99CC-501--053--
99CC-501---0q3--

38CQ-660---O46--
38CQ-660---O52--
38CQ-660--O59--
38CQ-660--067--

38C0-660---o31--

--KH--11HH-068--

28VO-500---g?3--
28VQ-500---983

28GS-500162
28GS-500-172

28HC-500---38q--

28HC-q00---6q--

28MC-500---qg.--

0AQ-307---172201

28HQ-660-001
28HQ-660---002
28HQ-660-003--

PAGE 4 Litho in U.S.A.



INDOOR ENCASED
FAN COIL UNITS 40AQ/AS

PART NAME AND DESCRIPTION
RE ACEMENT

USED ON OAQ/ES

1233
g06

ACCESSORY GROUP

PART NUMBER

LEGEND FOR 40AQ900 SERIES ELECTRIC HEATERS-USED ON 40AQ SERIES

)---021--
I--

33

34

35

36

7

NI/38

NI/39

NI/40

42

NI/43

44

NI/45
46

PART NAME AND DESCRIPTION

HEATER COIL ASSEMBLY (5 )
(3.75 KW)
(3.5 KW)

4ITCH TEMP. ACT. OPEN 140 ;CLOSE 100
OPEN 145 ;CLOSE 105
OPEN 175 ;CLOSE 135

SEQUENCER .(FG. grDS-3LA)
(MFG. #TDS-3DA)

RELAY (FAN)

TRANSFORMER PRIMARY;200/?30 V.
(60 VA.) SEC.;24 V.

CIRCUIT 9REAKER 30 AMP
60 LMP

FUSE 60 AMP
30 MP

FUSE BLOCK-(2) 30 AMP HOLDER;(2) 60 AMP
(4) HOLDER

TERMINAL BOARD W3,E,C,Y,O,W2, R,G

TERMINAL BLOCK 2 CONNECTORS

TERMINAL BOARD LI,L2,L3,L4

FUSIBLE LINK

TERMINAL INSULATOR (.MALE)
TERMINAL INSULATOR (FEMALE)

REPLACEMENT
PART NUMBER

LEGEND

Litho in U.S. PAGE 5



INDOOR ENCASED
FAN COIL UNITS 40AQ/AS

PART NAME AND DESCRIPTION

37

34

35

36

37

NI/38

NI/391

NIIO

41

NI/a’
46

ACCESSORY GROUP

REPLACEMENT
PART NUMBER

LEGEND FOR 40AOg01 SERIES ELECTRIC HEATERS-USED ON 40A SERIES
"901---011-- ,W. H A ER

5 4. HEATER

N: 40AQ-901---191-- 7.5 KW. HEATER-CIRCUIT BREAKER

PART NAME AND DESCRIPTION

HEATER COIL ASSEMBLY (5 KW)
(.75 KW)
(3.5 KW)

SNITCH TEMP. ACT. OPEN 140 ;CLOSE I00
OPEN 145 ;CLOSE 105
OPEN 175 ;CLOSE 135

SEQUENCER (NFG. #TDS-3LA)
(MFG. #TDS-3DA)

RELAY (FAN)

TRANSFORMER PRIMARY;200/230 V.
(60 VA.) SEC;24 V.

CIRCUIT BREAKER 30 AMP
60 MP
40 AMP

FUSE 60 AMP
30 AMP
qO

FUSE BLOCK (?) 30 AMP HOLDER
(2) 60 MP HOLDER
() 60 MP HOLDER

TERMINAL BOARD

TERMINAL INSULATOR (MALE)
TERMINAL INSULATOR (FEMALE)

REPLACEMENT
PART NUMBER

88RCOOOOCBI45016
88RCOOOOCBI65717
8RCOOOOCB300018

--HY--SqHA-O68--

PAGE 6 Lho in U.S.A.



INDOOR ENCASED
FAN COIL UNITS 40AQ/AS

ITEM
NO, PART NAME AND DESCRIPTION

ACCESSORY GROUP

33

34

36
NI/361

37

NI/38

NI/39

NI/40

41

NI/45
6

LEGEND FOR 40AQ903 SERIES ELECTRIC HEATERS USED ON 40AQ SERIES

PART NAME AND DESCRIPTION

HEATER COIL ASSEMBLY (5 KW)
(7

SWTICH TEMP. ACT. OPEN 145;CLOSE 105

SEQUENCER

RELAY (FAN)
RELAY (HEATER)

TRANSFORMER PRIMARY;200/230 V.
(60 VA) SEC;24 V.

CIRCUIT BREAKER 30 AMP
60 AMP
40 AMP

FUSE 60 AMP
30 AMP
0 AMP

FUSE BLOCK (?) 30 AMP HOLDER;(2) 60 AMP HOLDER
(4) 60 AMP HOLDER

TERMINAL BOARD

TERMINAL INSULATO (MALE)
TERMINAL TNSULATOR (FEMALE)

REPtACEMENT
PART NUMBER

88RCO000CB 145016
88C0000CB300018

--HH--19ZA-145--

--IN--67q-OO5--
--HN--67QG-O05--

--hl--611q(-911--
--HN--61KX-OIO--

--HT--OIAW-230--

--HH--83DH-O30--
--KH--83DH-O60--
--HH--83DH-040--

--HY--I OMJ-060--
--HY--I OMJ-O30--
--HY--I OMJ-040--

--HY--11UM-461--
--HY--11UM-601--

--HY--94HA-O83--

50MH-.680---O15--
50MH-680---917--

Litho in U.S.A. PAGE 7



, ,ooo. 40AQ/ASco,.

ITEM
NO. PART NAME AND DESCRIPTION

ACCESSORY GROUP

33

34

35

36

37

NI/38

NI/39

4O

NI/ql

2

q3

LEGEND FOR 88EF SERIES ELECTRIC HEATERS USED ON qOAS SERIES

A 88EFOOSOMA01 5 !. NON-FUSED

C EFOIOUM

E

PART NAME AND DESCRIPTION

HEATER COIL ASSEMBLY (5 KW)
(3.75 KW)

SWITCH TEMP. ACT.

SEQUENCER NO. OF SWITCHES MAIN
2 MAIN; AUX.
3 MAIN; AUX.
2 MAIN;

RELAY (CONTROL) FAN

TRANSFORMER 6OVA; PRIM. 200/230V;SEC. 2qV.

FUSE 60 AMP.
30 AMP.

FUSE BLOCK (2) 30 AMP HOLDER; (2) 60 AMP HOLDER
(4) 60 AMP HOLDER

TERMINAL BOARD (X/F, q/R, W,G,Y)

BRANCH CIRCUIT BOARD (LI,L2, L3, Lq) 2 X 5 I/2" LG.

TERMINAL BLOCK (2 CONNECTIONS)

FUSIBLE LINK

REPLACEMENT
PART NUMBER

LEGEND

PAGE 8 Litho in U.S.A.
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ORDERING INSTRUCTIONS

A. All orders and inq uirics should include the complete model and serial numixr of the unit on which the parts arc to IX used, and

the part number and description of each part.

B. Dealers should forward orders to their Carrier Distributor.

GENERAL NOTES

I. Casing parts and panels are not normally stocked, but are available upon request while in production. Requests for casing

parts and panels, for units no longer in production, must Ix cleared for availability prior to submitting an order.

Certain "sheet metal" parts are omitted in the interest of simplicity as orders for them are so infrequent that a simple description

of the part. plus the model and serial numIxr of the unit, will Ix acceptable,

2. Complete "Accessory Packages" or "F.I.O.P.’s’" (Factory-Installed Option Plan) arc not normally stocked or supplied by the

Parts Center. (Refer to "Master Price Pages" and order from your normal source for finished goods.

Accessory Packages and F.I.O,P.’s are listed in this catalog only for reference and to assist in the selection and ordering of

components.

3. The replacement parts listed in this catalog are "Carrier Specified Parts" and, as a rcsu|t of"standardization," may not Ix

identical to the original part furnished on the cquipmcm.

4. Lcuer designations (appearing in the LDC column preceding the part number column) are used throughout this catalog to

represent the classification of those parts. These letter designations arc listed below for case of interpretation and identification.

LDC designation in effect when original catalog is issued. Contact your Order Correspondent for latest parts availability.

AC

AP

CD

FlOP

FF

FG

NI

NA

NPS

NS

SM2

SM3

Available Component

Accessory’ Package

Contact your authorized Carrier Distributor for procurement information.

Factory-Installed Option Plan

Field Fabricate

Fmshcd Goods

Multiple Package Order sufficient number of packages to meet the unit requirements listed in the "’Used On"

column. Refer to Price Pages for order quamiU,.

Not Illustrated

Part is Not A,,adable

New Part or Item that Stocked

Ncv, Part Item that is Not Stocked

Not Stocked

Not Sold .",;cparatel.,, Order complete asscmbl)

Sheet Metal 1. Current producuon unit. A’,adable production component Normal lead times. Order dl be placed

lactor.’, lot deh’,ery after next production run

Sheet Metal 2. Obsolete production unit. May be supplied on a specml order bass for a period up to t,o years tollo’ing

last producnon run. Longer lead times than SM 1. Price and delt’,ery ,tll be supplied to the customer for hl, appro,.al

belore placing the order. Where customer does not ’,,,ant to place an order because of exccss’,e cost, c ill suppl.’.

dra,ings, i| he so requests

Obsolete production umt: ooling not a’,aflable, fabrication cot excessive. Part no longer a,,adabtc, l)rav, mg

of lhese parts ’,,,ill be made a,ailablc on request.

Litho in U.S.A.
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FOREWORD
This manual contains Parts List, information and recommendations
for installing, operating, and servicing the Zurn Refrigerated Air
Dryer. The unit is complete, designed and manufactured to the
highest standard of quality. All totally self-contained units have been
fully tested and inspected by the manufacturer before shipment
from the factory.
The information, specifications and illustrations in this manual are
in accord with the information in effect at the time of printing. The
manufacturer reserves the right to change design and specifications
without notice and without incurring obligation.

Direct any questions regarding special conditions or problems not
covered herein, to the General Air Distributor from whom the unit
was purchased, or the General Air Div. of Zurn Industries, Inc., 1335
W. 12th St., Erie, PA 16501, Phone: 814/453-3651. Always specify
the Model and Serial No. of the dryer in all correspondence regard-
ing Service and Parts.
Returning Parts to Factory:
Authorization and shipping instructions must be obtained from the
factory before returning parts. The manufacturer will not be respon-
sible for parts returned without proper authorization or identification.

WARRANTY
*WARRANTY: All products are warranted by the Seller to be free
from defective materials and workmanship for a period of one year
from date of shipment. Any equipment, material or part proving
so defective will be replaced free of charge, provided that within a
reasonable time for inspection after delivery, the Seller is notified of
such defect and the equipment, material or part claimed to be defec-
tive is delivered prepaid to Seller at Erie, Pennsylvania with evidence
that it has been properly maintained and used in accordance with
instructions. We assume no responsibility that the goods concerned
herein are fit for any particular purpose for which they are being
bought other than the general purpose of goods of the description.
THE IMPLIED WARRANTY OF MERCHANTABILITY IS EX-
PRESSLY EXCLUDED.
All guarantees and warranties shall be discharged by such replacement
and in no event shall Seller be liable for interruption of operations,
loss of profits, damages for delay, personal injury, or any other
special, incidental, consequential, or indirect damages. Oversea ship-
ments are excluded from warranty.

*NOTE: Zurn Refrigerated Air Dryers have established an excep-
tional record of minimal, after installation service requirements.
Therefore, the following procedure supplementing the foregoing
warranty and subject to cancellation at any time upon written notice
to all GAD distributors and representatives, has been adopted for
servicing the Refrigerated Air Dryers during the warranty period:

Models R2A thru R110W requiring service will be replaced by the
factory with rebuilt units of similar age, or new units, freight free.
Removal and re-installation costs accrue to the Purchaser. Replace-
ment units will be invoiced at standard prices. Upon return of the
defective unit, full credit will be issued providing the unit shows no

sign of mistreatment. Costs for repairing or replacing mistreated
cabinet enclosures, gauges, fittings, etc., will be deducted from the
credit to be allowed.
When Models R140A and larger, require warranty service, contact
the factory, describing the malfunction. The factory will then
provide the services of a service technician, or authorize procurement
of the services of a competent local refrigeration service organization.
Unauthorized service claims will be disallowed.
The WARRANTY CARD accompanying each dryer should be mailed
to the factory to activate the warranty. If equipment requires service
during the warranty period, telephone the factory at 814/453-3651
(Service Dept.) prior to servicing unit.

Most replacement parts can be easily obtained locally. Condenser/
Compressor units are serviceable by any reputable refrigeration
service firm. Local service people should call the factory Service
Dept. for discussion prior to making any repairs, for guidance.

INSPECTION
Upon receipt of your Refrigerated Air Dryer, inspect the crate for
signs of damage in transit. Large models are crated only to protect
the instrument panel.

Inspect the unit thoroughly. Any sign of damage should be reported
immediately to the carrier, and to the distributor who sold the unit.

APPLICATION
Units used at increased capacities and/or higher inlet air temperatures
require special control settings. Applications and use for other than
design rated conditions must be specified on purchase order for
Warranty protection.

Customer responsibility includes the following routine preventive maintenance:
1. Proper ventilation for air-cooled units; 2. Keep air-cooled condenser fins clean; 3. Proper volume, pressure, and temperature water
supply to water-cooled units; 4. Keep water-cooled condenser tubes clean, internally and externally; 5. Keep all float-actuated condensate
traps clean; 6. All utilities serving the equipment must be properly maintained; 7. Compressed air supply must be kept free of all corro-
sire elements.
All service required as a result of the above, ARE NOT chargeable service charges to the factory. When a factory technician is requested
for service found to be the result of the above, customer will be invoiced as a non-warranty service call.

INSTALLATION
Location: Always select an installation site where ample ventilation
exists, particularly for air-cooled condensing units. An adequate
supply of outside air may be made available by using an exhaust
system to avoid recirculation of room air. Example: A unit proces-
sing 700 SCFM can place over 42,000 BTUH into the room. This
would be a fairly high heat load for a small compressor room. An
area with a high ambient temperature will affect the efficiency of an
air-cooled condenser with a resultant increase in work load upon the
refrigeration compressor unit. This can conceivably reduce the life
of the equipment, and hinder its operation.

Units should be placed to allow adequate space (rain. 2 ft. per side)
for walking around the unit for inspection and servicing, if required.
Under no circumstances should the unit be placed in an area where
the ambient temperature will be BELOW 500F, unless the unit has
been ordered with a low ambient temperature kit and is protected
with heat tracing elements in critical areas. For Air Cooled Units,
see Page 4.

Outdoor Installation: Dryer Models ordered for outdoor or unheated
areas should be factory equipped with NEMA-3 electricels and low
temperature package. When placed outdoors, it is the customer’s
responsibility to protect the unit from the elements. Air-cooled
machines must be protected against cold winter winds.

Foundation: All Refrigerated Dryers are complete with mounting
bases. Foundation must be dead level and smooth, sufficiently strong
for supporting the weight of the unit. Models R2A thru R10A are
equipped for back panel wall mounting and with rubber feet. They
may be placed on any suitable support such as a floor stand or bench.

Piping: When piped, pressurize the unit for leak testing units, BUT,
OO NOT MAINTAIN AIR FLOW AT ANY TIME PRIOR TO THE
ACTUAL START-UP which requires a "NO LOAD" condition. Com-
pressed air piping should be of equal size as furnished on the inlet
and outlet ports of the unit. Larger pipe, reduced to the inlet/outlet
pipe size may be used. Flexible connections or union joints are re-
commended to avoid piping stresses and vibration transmission. It is
mandatory that shutoff valves be placed at the air inlet and outlet
ports, with a valved by-pass between the two, to permit isolation of

the unit for servicing, and eliminate the need for shutting down the
plant air system. (See page 24 for schematic.) Warranty service on
units without air by-pass piping may create an on the job service de-
lay. The user will be charged for the service delay at service rates in
effect at the time, including transportation costs, etc., if appropriate.

Refrigerated Dryers have either air-cooled or water-cooled condensing
units, designated by the first suffix letter "A" or "W" at the end of
each model number. On water-cooled units, connect the water supply
line to the piping port marked "water in". Use the same pipe size as
the fitting on the unit. Do not throttle the flow volume of water to
the unit. This is done automatically by internal controls. Pipe the
port marked "water out" to a drain or to a water recovery system.
DO NOT VALVE THIS LINE OR CONNECT TO ANY OTHER
AIR SYSTEM DRAIN LINE. See Installation Note page 24.

NOTE: The factory ships all water-cooled units piped for tower
water flow, unless otherwise specified. (Okay for city water also.)

The condensate drain line is marked "DRAIN". Models R2A through
R150W are equipped with float type drains. Models R200A through
R360W have Model ET-4 Electronic Timer/Motor operated Ball
Valve with adjustable cycle sequence and blowdown settings. Models
R440A and larger have DT-3 Timer-Controlled, Motor-Operated Ball
Valve Drains. Combination Refrigerated/Desiccant Dryers have either
ET-4 or DT-3 Drains. Pipe these drains to any suitable waste system.
DO NOT VALVE THIS LINE or connect with air receiver tank drain
or any other air system drain.

Electrical Requirements: The nameplate on the instrument panel of
each unit identifies the power supply requirements. All units re-
quiring magnetic starters are so equipped internally. A suitable wall-
mounted disconnect switch in accordance with National and Local
Code requirements is recommended. See page 12 for AMP rating.

Compressor Mounting Bolts: When loosening is required, there will
be an instruction tag on front of unit. If needed, rubber grommets
for the bolts are in a bag wired to the unit.
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GENERAL DATA

STANDARD REFRIGERATED DRYERS
Refrigerated Air Dryers are constant running hermetic type
units with either air-cooled or water-cooled condensing units.

The Refrigerated Air Dryer is a five-step unit:

Step Precooling a unique Air Drying Module carries the
inlet air in opposite flow to the refrigerated air
leaving the unit, reducing its temperature to about
70F, when inlet temperature is 100F.

Step 2

Step 3

Refrigeration the Air Drying Module further
carries the pre-cooled inlet air through a tube(s)
within a refrigerant jacket. The air stream is cooled
to 35-38F at this point, reducing its dewpoint to
this temperature. (50F when specified.)

The refrigerated air passes thru a generously sized
centrifugal and baffled separator/accumulator,
where all condensed moisture and oil are separated
from the air stream and collected for draining.

Step 4 Units equipped with Automatic Drain Devices have
these attached to the drain lines of the separators.
(With a manual by-pass valve on Models R200A
and larger.)

Step 5 The cold air leaves the separator at about 40F, and
passes through the reheat side of the Air Drying
Module, where it is reheated to within 20-25F of
inlet air temperature.

The five-step method reduces the work-load demand upon
the refrigeration unit for very economical operating costs
and assurance of long unit life.

COMBINATION REFRIGERATED/DESICCANT DRYERS
The Combination Refrigerated/Desiccant Air Dryer combines
the advantages of drying air by refrigeration and non-
regenerative desiccant into one unit. This technique provides
a pressure dewpoint of 15F (+5F) @ 100F ambient temp-
erature, 100F inlet air and 100 PSIG.

After the air is cooled to 35F in the refrigeration portion of
the combination dryer (as described previously in this
manual), it then passes into the desiccant dryer which has
replaced the separator/accumulator tank in the standard
refrigeration dryer. Here the dewpoint is chemically lowered
approximately 20F below the 35F pressure dewpoint
achieved by the refrigeration system. The air then proceeds
into the reheater and then into the plant system. The
Combination Refrigerated/Desiccant Dryer is a patented unit
with only two air connections in the entire system.

In the event of failure in the refrigeration circuit, the desic-
cant dryer may be used as a backup until repairs can be
made to the refrigerated dryer. The only stipulation is that
the inlet air temperature to the desiccant vessel must not

exceed 100F.

DESIGN RATINGS
Capacities
Constant Maximum Flow capacity @ 100F inlet, 100F
ambient. (See Page 8.) Operation above rated capacity and/
or 100F inlet requires special control settings.

Temperatures
Ambient temperature range of operation,

standard air-cooled unit +50F to +100F; (90% capa-
city at +110F).
water-cooled, 50F to 1301:
with low ambient temperature package: air-cooled -0F
to +110F; water-cooled 0F to +130F.

Dryer must be protected from the elements and the wind
chill factor.

Inlet air temperature, 50F to +100F (to +130F by special
adjustment).

Heat Rejection
Air-cooled units- approximately 115 BTU/minute per 100
SCFM to ambient

Water-cooled units approximately 115 BTU/minute per
100 SCFM to water

Water Requirements Water-cooled units only
Pressure 20 PSI minimum differential pressure required,
inlet-vs-outlet. All units are piped for tower water, but
can be used for city water without modification. Approx-
imately 3-gpm tower or city water at 90F per refrigera-
tion H.P. With colder water, the unit’s water regulating
valve automatically reduces water flow.

NOTE: Flow is modulated from minimum-gpm to maximum-
gpm, dependent upon workload, by a pressure controlled
valve sensing condensing pressure (head pressure).

REFRIGERATED AIR DRYER CIRCUITS
Refrigerant (R12 or R22), is pumped through a closed-loop
system with two basic sections commonly referred to as high
and low pressure sections. The circuit leaving the pressure
regulator valve through the refrigerant heat exchanger to the
compressor intake is known as the low pressure or suction
side (low side). The circuit leaving the refrigerant compressor
to the pressure regulator device is known as the high pressure
or high side.

The compressor takes in low pressure refrigerant gas and
compresses it to a high pressure, high temperature gas. This
hot refrigerant gas passes into the refrigerant condenser
where it is cooled and liquified. It then passes into a liquid
receiver. The refrigerant then passes through a sight glass/
moisture indicator for observation, Models R200A & larger.
When the unit is operating on FULL LOAD, no bubbles
should be noted in the sight glass. The moisture indicator in
the sight glass changes color, to indicate whether moisture
is present in the refrigerant. If moisture is present, the
system must be evacuated by vacuum until dry, then re-
charged with refrigerant. (See Service Instruction Card
attached to the refrigerant compressor for recharging instruc-
tions on page 20).

The refrigerant then passes to a pressure regulating device(s),
where the liquid refrigerant is throttled and a temperature
drop occurs as part of the liquid changes to a gas. The cold
refrigerant gas and liquid then enter the refrigerant-to-air
heat exchanger, where it adsorbs the heat from the com-
pressed air as it evaporates. The low pressure refrigerant gas
returns to the compressor for continuation of the process.
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SINGLE VALVE SYSTEM
Models R2A thru R150W.
The liquid refrigerant passes to a pressure regulating valve
which senses Iowside pressure and automatically maintains
the suction pressure by passing the proper amount of liquid
refrigerant and hot gas. This prevents freeze-ups during light
load or no load operation. The regulating valve has been set
at the factory and no adjustment should be necessary. How-
ever, it can be adjusted in the field, if necessary, to change
the pressure setting. It must be adjusted with no compressed
air flowing through the unit. (Consult the factory for in-
structions on this adjustment.)

THREE VALVE SYSTEM
Models R200A & Larger.
The expansion of the refrigerant is controlled by a Thermo-
static Expansion Valve and pressure regulating valves. (Hot
Gas By-pass Valves.)

The expansion valve responds to suction-line temperature,
sensed by a temperature bulb strapped to the suction line,
and connected through a capillary tube to the control dia-
phragm of the expansion valve. As suction line temperature
increases, the expansion valve is opened to allow more liquid
refrigerant to feed into the evaporator. This increased vol-
ume of liquid causes a greater cooling effect, suction line
temperature drops, and the valve throttles back.

In addition, the circuit incorporates two hot gas by-pass
valves. A main pressure regulating valve for the evaporator
and a smaller valve feeding a small amount of gas into the
suction line, to enable easier control of the expansion valve
at light loads. This small proportion of hot gas also assists
in oil return and slugging prevention.
Under "NO LOAD" or light load conditions, the Expansion
Valve will be nearly closed and evaporator pressure low. This
low pressure causes the Hot Gas By-pass Valve to open wider
and admit more hot gas into the evaporator along with the
liquid refrigerant. As load lessens, the Hot Gas Valve opens
further and, with the Expansion Valve, will continuously
modulate the proportions of gas and liquid to maintain pro-
per liquid level in the evaporator.

As load increases, evaporator temperature and pressure be-
gin to rise. The increase in temperature acts upon the Ex-
pansion Valve temperature sensor, opening the valve to ad-
mit more liquid refrigerant. At the same time, the increased
pressure acts to close the Hot Gas Valve. This action contin-
ues until at full load the Expansion Valve has full control,
and the Hot Gas Valve is closed.

AIR COOLED CONDENSING UNITS.
Models with first suffix letter "A" have air-cooled conden-
sing units similar to an automobile radiator, and are equipped
with motor-operated fans for cooling. Fans are cycled auto-
matically to maintain a normal condensing temperature when
operating in low ambient temperatures, or under low load
conditions. Condenser fins MUST BE KEPT CLEAN.
Air-cooled condensing units need a consistent "ambient"
air for proper performance & effectiveness. Quite often, this
basic requirement seems to have been overlooked when
selecting a site for an air dryer.

When choosing a location for an air dryer, one of the prime
considerations should be assurance of full unrestricted flow
of clean, unheated, unrecirculated air to the condenser. A
unit processing 700 SCFM of air can eject over 42,000 BTUH.

This would be a high heat load for a small space. A high
ambient temperature lowers condenser efficiency, with a
corresponding increase of compressor work load, tending to
reduce equipment life span.

To ensure proper air supply, consider:

1. Adequate opening areas.

The condenser must have a full flow of air, unrestrict-
ed. If the room in which the dryer is located has
tunnel-like passages to admit & discharge air, each
opening must be equal to or larger than the face area
of the condenser.

2. Unheated air required.

The air supplied to the condenser must be unheated.
Proximity of the dryer cabinet air inlet to any heat-
producing situations must be avoided.

3. Avoid recirculation.

Locate the dryer unit such that the hot air exhausted
from the condenser cannot be picked up and sent

through again. Be sure that the cabinet is not so placed
that a near-by wall can affect the air-flow pattern.

4. Clean air and condenser surface are imperative.

Situate the dryer so that the condenser is easily access-
ible for cleaning. It is obvious that the probability of
the condenser being cleaned thoroughly, repeatedly,
periodically is in direct ratio to its accessability.

Install a readily replaceable oversized filter if no clean
air supply exists.

These recommendations are offered with the premise that
they will reduce field failures of equipment. It is hoped that
they will be accepted and used in the same vein.

WATER COOLED CONDENSING UNITS.
Models with first suffix letter ’/" have water-cooled con-
densing units.

The refrigeration cycle in the water-cooled system is basic-
ally the same as in the air-cooled, the main difference
occurring in the condenser of the unit. In the water-cooled
system, the refrigerant is condensed by cold water flowing
in an opposite direction to the refrigerant in a tube-in-tube
or tube and shell heat exchanger as opposed to the use of
fans for condensing in the air-cooled system.

A modulating water-flow control valve, controlled by the
high side pressure, regulates the amount of water flowing
through the condenser. This maintains the condenser temI>
erature at 115F, which is preset at the factory. However,
this setting can be manually adjusted to meet varying con-
ditions in the field. These features give the water-cooled con-
densing units the flexibility to perform efficiently under
various loads and conditions.

ADDITIONAL CAPACITY CONTROL FEATURES
Larger units of 25 HP or more, have various stages of capa-
city reduction in the compressor, which loads and unloads
to meet the work load. Example: The 25 HP unit loads or
unloads individual cylinders in accordance with the work
load.
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CONTROLS

PANEL MOUNTED
The following controls are used on Zurn Refrigerated Air Dryers:
(Sea Pages 14 & 15)

(NOTE: Models R2A and R3A are not available with options. Models
R5A through R10A will accept two (2) gauges only, no timer drains.)

Refrigerant Low Pressure Gauge
(Optional on Models R5A through R110W)
30" Vac/150 PSIG, indicates pressure on the low side of refriger-
ant system. R12 units normally indicate 32-35 PSIG; R22 units
normally indicate 60-64 PSIG. Sensor connected adjacent to re-
frigerant compressor inlet.

Refrigerant High Pressure Gauge
(Standard on Models R140A and larger. Optional on Models R5A
through R1 lOW)
0 to 300 PSIG, indicates pressure on high side of refrigerant sys-
tem. Units using R12 refrigerant, air-cooled, normally indicate
125 to 165 PSIG. Water-cooled R12 units normally indicate 125-
150 PSIG. Units using R22 refrigerant, air-cooled, normally indi-
cate 225-265 PSIG. Water-cooled R22 units normally indicate
210-245 PSIG. Sensor connected adjacent to refrigerant compres-
sor outlet.

Elapsed Time Counter
(Optional, all Models Not available on Models R2A and R3A)
An electric hour-counter connected to the Manual On/Off switch.

Automatic Drain
(See Installation, Page 2)
Models R2A through R150W have a float type drain as standard.
Models R200A and larger have the Model ETA Automatic Drain
Assembly as standard.

High Temperature Red Indicating Light
(Standard on Models R200A and larger. Optional on Models R5A
through R150W)
When lighted, indicates an overload condition. Activated by temp-
erature switch sensing high-suction line temperature adjacent to
Air Drying Module. Normally activates at about 55F on, 50F
off.

NOTE: Indicator will light on start up for two or three minutes
until system balances.

Power On Indicator

An indicating light connected across manual power switch.

Compraor On Indicator (Models R200A and larger)
(Optional, all Models except on Model R2A & R3A)
An amber light indicating that the refrigerant compressor is in
operation. Connected across coil.

Audible Alarm
(Optional, all Models except on Models R2A and R3A)
Signals malfunction by sensing suction line high temperature.

Inlet Air Temperature Gauge
(Standard on Models R140A and larger. Optional on Models RSA
through R110W)
40F to 200=F, indicates temperature of inlet air. Sensor connect-
ed to air inlet piping.

Outlet Air Temperature Gauge
(Optional on Models R5A and larger)
40F to 200o1=, indicates temperature of outlet air. Sensor con-
nected to air outlet piping.

Outlet Air Pressure Gauge
(Standard on Models R15A and larger. Optional on Models R5A
through R10A)
0-200 PSIG, indicates air pressure with sensor connected to air
outlet piping.

Inlet Air Pressure Gauge
(Optional on Models R5A and larger)
0-200 PSIG, indicates air pressure with sensor connected to air
inlet piping.

Refrigerant Analyzer Gauge
(Optional on Models R5A through R10A)

0=F to 130F (R-12) or 0F to 135F (R-22) indicates pressure
dewpoint of the refrigerated air system. (Does not indicate final
dewpoint on combination desiccant/refrigerated dryers.)

INTERNAL
Dead System Pressure Switch

(Optional, all Models Not available on Models R2A and R3A)
Controls startup sensing air pressure at outlet. Adjustable, 20 PSI
differential. Factory startup setting is 50 PSIG. Shutdown setting
is 30 PSIG. Automatically turns off power on air pressure loss in
system. Automatic restart on re-pressurization.

Dryer/Filter
To collect moisture and trap foreign particles. Should be
replaced if any major work is done on refrigerant piping.

Sight Glass (Model R200A and larger)
Located in the liquid line, indicates liquid refrigerant content and
moisture content.

Expansion Valve
Also referred to as the "Pressure Regulating Valve." Senses "low
side" or suction pressure,,(temperature). Meters refrigerant flow
into evaporator. Adjust only with no air flow. (No load condition)

High-Low Refrigerant Cut-Out Switch
(Models R15A and larger)
Settings Hi Side

R-12 225 PSI cut-out, air-cooled
R-22 340 PSI cut-out, air-cooled
R-12 175 PSI cut-out, water-cooled
R-22 270 PSI cut-out, water-cooled

Settings Low Side (R15A through R150W)
R-12 27 PSI cut-out; 32 PSI cut-in
R-22 55 PSI cut-out; 60 PSI cut-in

Settings Low Side (R200A and larger)
R-12 10 PSI cut-out;32 PSI cut-in
R-22 25 PSI cut-out; 60 PSI cut-in

A safety control senses high and low refrigerant pressure at refrig-
erant compressor outlet and inlet respectively. Turns off power
on excessive pressure variation.

Water Regulating Valve
(On Water-Cooled Units Only)
Senses compressor discharge pressure, regulates water flow to

maintain an average 115 condensing temperature. Setting is
reflected on refrigerant high-pressure gauge. May be adjusted to
105F or 120F, dependent upon water temperature and supply.
Decreasing temperature increases water flow.

Cooling Fan Regulating Switch

Settings Models R2A through R10A
Ro12 170 cut-in; 135 cut-out

Settings Models R 15A and larger
165 PSI cut-in; 125 PSI cut-out
R-22 265 cut-in; 225 cut-out

Senses compressor discharge pressure. Regulates operation of the
cooling fan to maintain a minimum 115-F condensing tempera-
ture. Setting is reflected on refrigerant high-pressure gauge.

Motor-Operated Drain Valve
Controlled by electric timer(s), attached to the condensate drain
line with a manual by-pass. Automatically drains condensate on
signal from the panel mounted or valve mounted timers.

Manual Drain By-Pa Valve
(Models R200A and larger)
A ball valve located on the condensate drain for manually by-
passing Automatic Drain, or, used in lieu of the Automatic Drain.

Low Oil Safety Control
(Models R250A and larger)
A safety switch located on all forced lubricated compressors,
sensing lubrication pressure. Shuts down compressor on low oil
pressure condition. Time delay type (90 sec. or 120 sec.).

Crankcase Heater
(Models R10A and larger)
A safety device to insure against refrigerant migration back to the
compressor du ring periods of shutdown.
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PERFORMANCE CHARTS REFRIGERATED DRYERS

ZURN INDUSTRIES, INC.
GENERAL AIR DIVISION

NOTE:

_REFRIGERATED DRYERSI
FLOW CAPACITIES AT VAR IOU,

INLET TEMPERATURES &
PRESSURES
BASED ON DRYER DELIVERIN!
A 35. 381 PRESS. DEWPOINT

"\,\, \
20 30 40 50 60 70 80 90 I00 I10 120 130

% OF RATED FLOW FOR A 35F TO 38F (NFPA CLASS H) PRESSURE DEWPOINT

For 50F 54F pressure dewpoints (NFPA Class M), flow percentages may be multiplied by 1.3 (30% increase);
For 45F 49F pressure dewpoints (NFPA Class K), multiply percentages by 1.2;
For 400F 44F pressure dewpoints (NFPA Class J), multiply percentages by 1.1;
but pressure drop may exceed 5-PSI. Check the pressure drop curve (Page 7) before final sizing the dryer.

Capacities based on 100=F ambient temperature for air-cooled models. For maximum ambient temperature of 110F,
multiply flow percentages by 0.9 (10% decrease). For water-cooled units, cooling water must not exceed 90F.
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PRESSURE DROP CHART

$CFM AIR FLOW

14 16 196 8 9 11 21 23 25 27 28

10 13 17 20 23 26 30 34 39 43 46 51 54

10 17 23 30 37 43 50 57 65 72 77 83 88

26 34 46 55 65 76 8’7 ;7 11’0 11’8 127 136 144

33 42 57 69 80 95 108 121 140 164 177 190 201

88 118 147 177 206 236 265 295 325 354 384 413 443

110 150 180 210 260 300 335 380 427 465 505 540 580

204 272 340 408 477 545 613 681 750 818 886 954 1022

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

1050 1400 1750 2100 2450 2800 3150 3500 3850 4200 4550 4900 5250

1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000

1677 2236 2795 3354 3913 4472 5031 5590 6150 6709 7268 7827 8386

3027 5045 7063 9081 11100 13118 15136
4036 6054 8072 10090 12109 14127

4772
6363

7954
9545 1113612727 14318

15909 1750019090 20681
22272

23863

Each of the lower bars
represents one heat
exchanger size used per
group of models as noted.

Use this graph in conjunc-
tion with the Performance
Chart (on page 6) and the
listed Catalog Capacities.

MODELS

R2A and R3A

R5A

R10A

R15A and R18W

R20A and R25W

R40A thru R65W

R75A and R80W

R100A thru R150W

R200A thru R360W

R440A and R660W

R690A thru R880W

R940A thru R1230W

R1480A thru R2200W

R2640A thru R3500W

R4180A thru R5800W1
7909 1054513181 581818454 21090 2372726363 2900031636 34272 36909 39545 Page 7



SCFM Capacities At IO0F Inlet And IO0F Ambient Temperatures
Model

R2A
R3A
R5A
R10A
R15A

4
5.5

11
18

32

14
24

42

5.5
8.5
17
28

5O

Operatin9 Pressure (PSIG)
40 50 60

6
9.5
19
32

7 7.5
10.5 11.5
21 23
35 38
62 68

8
12.5
25
41

74

9
13
26
44

79

9.5
14
28
47

85

10 30

57

70 100

10
15
3O
5O
90

R18W

R20A
R25W
R40A
R45W
R55A
R65W

R75A
R80W

R100A
R110W
R140A
R150W

R200A
R220W
R250A
R320A
R360W

R440A
R480W
R590A
R660W

R690A
R770W
R880W

R940A
R1050W
R1100A
R1230W

R1480A
R1650W
R1980A
R2200W

R2640A
R3000W
R3100A
R3500W
R4180A
R4600W
R5400A
R5800W

36

45
5O
72
81
99
117

135
144

180
198
252
270

360
396
450
576
648

792
864

1,062
1,188

1,242
1,386
1,584

1,692
1,890
1,980
2,214

2,664
2,970
3,584
3,996

4,752
5,400
5,580
6,300

7,524
8,280
9,720
10,440

47

59
66
94
106
129
153

176
188

235
259
329
353

470
517
588
752
846

1,034
1,128
1,387
1,551

1,622
1,810
2,068

2,209
2,468
2,585
2,891

3,478
3,878
4,653
5,217

6,204
7,050
7,285
8,225

9,823
10,810
12,690
13,630

55

69
77
110
124
151
179

206
220

275
303
385
413

550
605
688
880
990

1,210
1,320
1,623
1,815

1,898
2,118
2,420

2,585
2,888
3,025
3,383

4,070
4,538
5,445
6,105

7,260
8,250
8,525
9,625

11,495
12,650
14,85O
15,950

63

79
88

126
142
173
205

236
252

315
347
441
473

630
693
788

1,008
1,134

1,386
1,512
1,859
2,079

2,174
2,426
2,772

2,961
3,308
3,465
3,875

4,662
5,198
6,237
6,993

8,316
9,450
9,765

11,025

13,167
14,490
17,010
18,270

69 75

86 94
97 105

138 150
155 169
190 206
224 244

259 281
276 300

345 375
380 413
483 525
518 563

690 750
766 825
863 938

1,104 1,200
1,242 1,350

1,518 1,650
1,656 1,800
2,036 2,213
2,277 2,475

2,381 2,588
2,657 2,888
3,036 3,300

3,243 3,525
3,623 3,938
3,795 4,125
4,244 4,613

5,106 5,550
5,693 6,188
6,831 7,425
7,659 8,325

9,108 9,900
10,350 11,250
10,695 11,625
12,075 13,125

14,421 15,675
15,870 17,250
18,630 20,250
20,010 21,750

82

103
115
164
185
226
267

306
328

410
451
574
615

820
902

1,025
1,312
1,476

1,804
1,968
2,419
2,706

2,829
3,157
3,608

3,854
4,305
4,510
5,043

6,068
6,765
8,118
9,102

10,824
12,300
12,710
14,350

17,138
18,860
22,140
23,780

88

110
123
176
198
242
286

330
352

440
484
616
660

880
968

1,100
1,408
1,584

1,936
2,112
2,596
2,904

3,036
3,388
3,872

4,136
4,620
4,840
5,412

6,512
7,260
8,712
9,768

11,616
13,200
13,640
15,400

18,392
20,240
23,760
25,520

94

118
132
188
212
259
306

353
376

470
517
658
705

940
1,034
1,175
1,504
1,692

2,068
2,256
2,773
3,102

3,243
3,619
4,136

4,418
4,935
5,170
5,781

6,956
7,755
9,306

10,434

12,408
14,100
14,570
16,450

19,646
21,620
25,380
27,260

100

125
140
200
225
275
325

375
400

500
550
700
750

1,000
1,100
1,250
1,600
1,800

2,200
2,400
2,950
3,300

3,450
3,850
4,400

4,700
5,250
5,500
6,150

7,400
8,250
9,900
11,100

13,200
15,000
15,500
17,500

20,900
23,000
27,000
29,000
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NOTES

1. Minimum clearance around dryer 24" (front and sides).

2. Ambient Temperature
Air-cooled air dryers should be installed in areas where the
ambient temperature will not drop below +50F or exceed
+100OF.

3. Maximum working pressure 200 PSIG. Consult factory for
higher operating pressure.

4. Models R2A and R3A equipped with a 3-prong male plug
for electrical connection.

5. 3/8" 16 bolts required for wall mounting.

6. On those units without reheat R2A, R3A, R5A and
R10A the compressed air will come out of the dryer

rather cold (50 60OF). It is advisable to insulate this line

for a few feet, as it is susceptible to sweating.

Models R2A, R3A

N

/ 3-Pronged Plug Holes For 3V/8., 16
1/8" NPT Drain 5’ Electrical Mt’g. Bolt For 7/16" Rubber Feet

Power Cord Wall Mt’g. For Floor Mounting

Models R5A, R10A

-H R5A-
’[’H RIOA"

: IIII
1/2" NPT

Power On-Off
Switch With
Integral Light

1/2" O.D. R5A
Copper Tubing

K j= L "ll, M

1/8" NPT Drain Service Panel

Electrical
Connection

MODEL A B C D E F G H

R2A 19-1/4 14-9/16 14-3/16 12-3/4 11-1/2 13-3/4 5-3/4 9-1/2

R3A 19-1/4 14-9/16 14-3/16 12-3/4 11-1/2 13-3/4 5-3/4 9-1/2

R5A 31-3/8 22-7/16 23 18 13-13/16 18 7-1/2 19-1/4

R10A 31-3/8 22-7/16 23 19-1/2 19-9/16 18-9/16 18-13/16 7-3/16

Holes For 3/8" 16
Mt’g. Bolts For
Wall Mt’g.

7/16" Rubber Feet
For Floor Mounting

J

3

3

6-3/4

6-3/4

K L M

2-1/16 15-1/8 2-1/16

2-1/16 15-1/8 2-1/16

5-11/16 23-1/2 5-11/16

5-11/16 23-1/2 5-11/16

N

1-1/4

1-1/4

2-1/4

2-1/4

P

1-3/4

1-3/4

Q

4-1/4

4-1/4

5-5/8

6

Suffix: A Air Cooled



LEFT SIDE VIEWS

Models R45W, R65W,
R80W, R110W and R150W

ater Out
Water In

1/2’" NPT Water Conn’s

Water Conn’s R220W and R360W

Water In
1" NPT

Water Out
1/4" NPT

NOTES

1. Minimum clearance around air dryer 24".

2. Ambient Temperature
Air-cooled air dryers should be installed in areas where
ambient temperature will not drop below +50F or
exceed +100=F. Water-cooled units, 130=F maximum
ambient. (See Design Ratings Page 3.)

3. Maximum working pressure 200 PSIG. Consult factory
for higher operating pressures.

) Electrical conntion.

5. All air drain pipe connections are 1/2" NPT.

1/2" O.D. Copper Tube
Water Conn’s R18W and R25W

R

Air Out

J

__
See Table No. 3

AirI
D

’ j CL Automatic Drain Trap or

/ Motor-Operated Ball Valve
--A

MODELS R15A THROUGH R360W
(See Tables and 2 Page 11

1/2" NPT Motor-Operated Ball
Valve Automatic Drain Assembly
Mlels R200A thru RBOW

.Front

H



Table 1

DIMENSIONS
Model A B C D E F G H J K L M N

R15A 28 46 22 42 6 1 1 18 416 18s 16 23
R18W 28 46s 22 42 6 1 1 18 4z 18 16 23 5
R20A 28s 46 22 42 6 s 184 4z 18’s 16 23
R25W 28 46 22 42 6 184 4 18 16 232 5
R40A 29 50 22 43 7 1 1 18’4 2 11 32 19
R45W 29 50 22 43 7 ls 1 18 2 11 32 19 81’
R55A 34 58’s 24 51 7 s s 19 2 12 36 25
R65W 34’4 58 24 51 7 s 19 2 12k 36 25s
R75A 52’4 65 36 55 8’z 2’’ 2 25 2 18s 10k 9

R80W 52 65 36 55 8 2’’ 2 25 2k 18 10 9 7
R 100A 524 65 36s 544 9 2 3 25 2 18 10k 9

9110W 52’ 65 36 54 9 2 3 25 2 18 10 9 7
R140A 52/ 65 36 54 9 2 3 254 2k 18 10 9

R 150W 52 65 36 54 9 24 3 25 2k 18 10 9 7
R200A 72/ 71 364 59 12’t6 26 2:6 266 2 186 22 66
R220W 72s 71 364 59 126 26 26 266 2 186 22 66 6
R250A 72 71 36 59 126 2 2’ 26 2 18 22 6’
R320A 72 71 36 59 126 216 21:16 26t6 2 18:}’16 22 6116
R360W 72 71 36 59 126 2z6 2’ 261 2 18 22 6’’6 6

P R

3

3

3

3

4k
4

4

32
31
32
31
31
31s

S

1" NPT

1" NPT

’1" NPT
1" NPT

2" NPT

2" NPT

2" NPT

2" NPT

2" NPT
2" NPT

3" NPT

3" NPT

3" NPT

3" NPT

4" NPT

4" NPT

4" NPT

4" NPT

4" NPT

Table 2

Model No.

R2A & R3A
R5A thru R10A
R15A thru R110W
R140A and R150W
R200A thru R360W
R440A and larger

STANDARD INSTRUMENTATION INCLUDED AS SHOWN

Outlet
Air

Pressure
Gauge

X
X

Inlet
Air

Temperature
Gauge

X

Refrigerant Low
Pressure Gauge

Refrigerant
Analyzer

X

Refrigerant
High

Pressure
Que

X

High
Dewpoint

Red
Indicating

Light

Automatic
Drain
Float
Trap
X
X
X
X

Automatic
Drain
ETA

Electronic
Timer

Compressor
Running
Light

X X X X X X X
X X X X X X X

*Models R 15A thru R 110W have this gauge, identified as "Refrigerant Analyzer Gauge", only.



35F DEWPOINT UNITS:

MODEL
NO. HP

R2A 1/6
R3A 1/5
R5A 1/3
R10A 1/2

R15A 1/2
R18W 1/2
R20A 3/4
R25W 3/4
R40A
R45W
R55A 1-1/2
R65W 1-1/2
R75A 2
R80W 2
R100A 2
R110W 2
R140A 3
R150W 3
R200A 5
R220W 5
R250A 7-1/2
R320A 7-1/2
R360W 7-1/2
R440A 10
R480W 10
R590A 15
R660W 15
R690A 17-1/2
R770W 17-1/2
R880W 20
R940A 25
R1050W 25
R1100A 30
R1230W 30
R1480A 40
R1650W 40
R1980A 50
R2200W 50
R2640A 60
R3000W 60
R3100A 75
R3500W 75
R4180A 100
R4600W 100
R5400A 125
R5800W 125

FULL LOAD AMPS

115/1/60 208-230/1/60 208-230/3/60 140460F3/60
3.9 Amps
3.9 Amps
4.6 Amps

12.7 Amps .6.4 Amps 3.0 Amps
12.7 Amps 6.4 Amps 3.0 Amps
9.4 Amps 6.2 Amps 2.5 Amps
16.7 Amps 9.8 Amps 4.4 Amps t4.0 Amps
14.5 Amps 8.7 Amps 3.3 Amps
17.0 Amps 9.8 Amps 6.0 Amps 4.0 Amps
14.7 Amps 13.9 Amps 6.1 Amps 2.9 Amps

13.6 Amps 6.8 Amps 5.0 Amps
11.7 Amps 5.5 Amps 3.8 Amps
19.7 Amps 13.6 Amps 5.1 Amps
16.0 Amps 10.5 Amps 4.7 Amps
19,7 Amps 13.6 Amps 5.1 Amps
16.0 Amps 10.5 Amps 4.7 Amps

20.8 Amps 9.5 Amps
12.5 Amps 7.3 Amps
31.3 Amps 16.7 Amps
22.7 Amps 11.9 Amps
35.03 Ampsl 17.8 Amps
35.03 Amps 17.8 Amps
28.0 Amps 14.2 Amps

26.3 Amps
19.0 Amps
30.3 Amps
24.0 Amps

CHECK AMP RATING
ON UNIT NAMEPLATE.

AMPERE RATINGS WILL VARY,
DEPENDENT UPON BRAND OF
CONDENSING UNITS AND
ELECTRICAL OPTIONAL

COMPONENTS.

AMP RATINGS HEREIN ARE FOR
REFERENCE ONLY AND DO NOT
NECESSARILY DEPICT MAIN

FUSE SIZES.

DUAL RATED 50HZ0HZ VOLTAGES*
208-230-

115-1-60 100-1-50 1-60 230-1-50
X X X
X X X
X X X
X X X
X X X X
X X X
X X X X
X X X X
X X X X
X X X X

X X
X X
X X
X X
X X
X X

440-460 Volt R20A unit has HP motor.

208-230-
200-3-503-60 450-3-60 380-3-50 575-3-60 500-3-50

X
X X
X X X X
X X
X X X X
X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X
X X X X X
X X X X
X X X X
X X X X
X X X X

CHECK WITH FACTORY FOR AVAILABILITY
OF 10-H.P. & LARGER UNITS AS 50-HZ.

X
X
X
X
X

X

SEVERAL MODELS ARE AVAILABLE
AS STRICTLY 50-HZ UNITS.

THESE MUST BE SPECIAL ORDERED AND
WILL USUALLY INCUR SHIPMENT DELAYS.

*50 HZ. Capacities shown are 83% of the 60 HZ. operating capacities. Only the models shown above which are dual rated may be used on 50 HZ. electrical supply.
**NOTE: SCFM Capacities at 10001 Inlet, 10001 Ambient Temperature and 100 PSIG.

50 HZ**
SCFM-CAP.

8.3
16.6
24.9
41.5

74.7
83.0
103.
116.
166.
186.
228.
269.
311.
333.
415.
456.
581.
622.
830.
913,
1041.
1328.
1494.



OPERATION
OPERATION (Models R940A and larger are to be started
by a factory technician.)

Initial Start-Up: All Dryers are shipped fully charged with
refrigerant, ready for start-up. Units with separate air-cooled
condensers for remote installation, require on job site in-
stallation of connecting tubing, and evacuation of the con-
denser, prior to start-up, by the customer. Models R2A and
R3A may require up to a 30-minute delay between restarts

to allow the refrigerant to equalize.

Models R2A thru R880W which are to be operated with
inlet temperatures over 100F: Maximum inlet is 130F.
If inlet air temperature exceeds 100F, call the factory
Service Department at 814/453-3651 BEFORE STARTUP,
for control adjustment instructions unless unit was ordered
for the purpose. Operation with inlet air temperature ex-
ceeding 100F voids the warranty, if not specified on order.

Models R2A and R3A: Plug in 3-pronged electrical plug to
start the unit, allow dryer to run approximately 5 minutes.
Open inlet and outlet air valves and close the air by-pass
valve.

Model R5A:

1. Be sure main disconnect switch is off.

2. Put power switch in the off position.

3. On water cooled units, open water supply manual valve
wide.

4. Turn on disconnect.

5. Pressurize the unit by opening air inlet valve only.

6. Turn on power switch to start dryer, run for approxima-
tely 5 minutes.

7. Open air outlet valves and close by-pass valve.

Models R10A thru R150W:

1. Be sure main disconnect switch is off.

2. Put power switch in the off position.

3. Turn on disconnect; this will energize crankcase heater(s).
Allow unit to stand for 24 hours before continuing.

4. On water cooled units, open water supply manual valve
wide.

5. Pressurize the unit by opening air inlet valve only.

6. Turn on power switch to start dryer, run for approxi-
mately 5 minutes.

7. Open air outlet valves and close by-pass valve.

INITIAL START-UP
Models R200A thru R360W: Equipped with a "Power"
switch and "Function" switch, for ease of starting the unit
and to prevent damage to the refrigerant compressor.

1. Be sure main disconnect switch is off.

2. Put "Power" switch and "Function" switch in off position.

3. These units are shipped in "pumped down" condition,
and service valves closed. Some units have a receiver tank
beneath compressor base. Be sure to open outlet valve
on this tank. Open all tagged service valves (counterclock-
wise). On compressor service valves with gauge connec-
tions, turn in one turn after backseating.

4. On water-cooled units, open water supply valve wide.

5. Turn on disconnect this will energize crankcase heater(s).
Allow the unit to stand for 24 hours before continuing.

6. Pressurize the unit by opening one air valve.

7. Turn on Power switch. Unit will start and pump down, if
necessary, when temperature reading on the low side re-
frigeration gauge is above 30F. Low side refrigeration

temperature will drop and unit will stop at approximate-
ly 15F.

8. Turn on function switch. Low side refrigeration gauge
will go up to 30F and dryer will start and run con-
tinuously. High side refrigeration gauge will be 105F to
120F. On air-cooled units, fans will cycle. The high temp-
erature warning light may come on for a short period.
This is normal. As the unit stabilizes, it will turn off.

9. Open air valves through dryer, close by-pass valve.

If equipped with the optional dead system Pressure Control
Switch, the dryer will normally not need to be turned com-
pletely off even if there is no flow in the air system. The
condensing unit will pump down and stop if there is no air
pressure. It will automatically re-start on return of air pres-
sure.

NORMAL SHUT-DOWN:
1. Turn off function switch only, allowing unit’s compressor

to pump down evaporator. On water-cooled units water
supply must be maintained. If water supply is to be shut
off then the unit must be pumped down a minimum of
one hour before air compressors are shut off.

2. Leave unit panel power switch on. If refrigerant low pres-
sure rises to the operating range, the unit will restart and
pump down again automatically.

3. Do not turn off the main disconnect as the crankcase
heater must remain energized. If a major repair requires
total shut-down including the main disconnect, the main
disconnect must be left on line for a 24 hour period fol-
lowing shut-down to guarantee that compressor is free of
liquid refrigerant.

NORMAL START-UP:
1. Check that crankcase heater has been active for 24 hours

or more.
2. Turn on function switch. The low pressure side will rise

to normal operating range and unit will now start.
3. Check drain assembly for proper operation to assure

water removal.

If these procedures are followed, compressor "rattling" will
normally not occur. If compressor does "rattle", call the
factory service department at 814/453-3651.

At this point, no further attendance or maintenance is re-
quired except for malfunction. Models R200A and larger
are equipped with high temperature red indicating lights to
signal a malfunction. Audible alarms are optional.

For EMERGENCY $hut-downand start-up procedures see
instructions on gauge panel or call the factory service de-
partment.

When unit is a Combination Refrigerated/Desiccant type
Dryer, place Chemsaver Pebbles (if furnished) in desiccant
bed chamber, spread evenly, fill with desiccant and then
follow the standard refrigerated start-up procedure.

INITIAL START-UP INSTRUCTIONS
Models R440A thru R880W
1. Put system control switch (called "Function" on Models

R200A R360W) in "Off-Pumpdown" position.

2. Open all tagged service valves counterclockwise. On some
units, one valve is on the receiver tank under the com-
pressor baseplate. On compressor valves with gauge con-
nections, turn in one turn after backseating.

3. On water-cooled units, open water supply valve as far as

possible.

4. Turn on disconnect This Will energize crankcase heat-
er(s). Allow the unit to stand for 24 hours before con-
tinuing.

5. Pressurize the unit by opening the air inlet valve with by-
pass valve open and air outlet valve closed.
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6. Push "start" button in restart control box. Unit will start
and pump down if necessary. Refrigerant low pressure
(gauge) will drop and stop at approximately 15F. If unit
does not start, proceed to next step.

7. Turn system control switch to "on-operate". Refrigerant
low pressure (gauge) will go up to 32F or higher and
dryer will start and run continuously. Refrigerant high
pressure (gauge) will be 105F to 120F. On air-cooled
units, fans will cycle. High dewpoint warning light may
come on for a short period.

8. Open air outlet valve to pass air through dryer, close by-
pass valve.

When unit is a combination refrigerated/desiccant type dry-
er, place chemsaver pebbles (if furnished) in desiccant bed
chamber, spread evenly, fill with desiccant and then follow
the standard refrigerated start-up procedure.

EMERGENCY SHUT-DOWN:
1. Push "emergency off" button and turn system control

switch to "off-pumpdown".
2. Turn off main disconnect, only if necessary.

RESTART: (Should be performed only by competent re-
frigeration people.)
This procedure should be used after any emergency shut-
down including power failure or internal shut-down by
safety controls such as oil failure, excessive head pressure,
electrical overload or motor thermal protectors. Before re-
starting the unit, make sure that unit’s system control switch

is in "off-pumpdown" position. Reset all safety switches as
required. Switches must not be reset more than once or
severe compressor damage may occur. Call the factory Ser-
vice Dept. if any reset switch does not hold following the
first reset.

1. Shut down less than 5 minutes:
A. Push "start" button and allow dryer to pump down

and shut off. Turn system control switch to "on-
operate". Dryer should start and run.

B. Check refrigeration pressure gauges to assure normal
operating ranges.

2. Shut down exceeding 5 minutes:
A. Open air by-pass valve and close air outlet valve.
B. Check crankcase heater. If crankcase is cool make sure

crankcase heater is energized and operating. The bot-
tom of crankcase must be warm before proceeding
further. (It may take up to 24 hours to reheat it.)

C. Front seat compressor suction valve.
D. Jog "start’ and "stop" push buttons until compressor

runs smoothly, pumps down and shuts off.
E. Slowly open suction valve until compressor starts,

carefully guarding against compressor slugging. Con-
tinue to slowly open suction valve until the unit pumps
down and shuts off.

F. Slowly open air outlet valve, then slowly close the air
by-pass valve.

G. Turn system control switch to "on-operate". Dryer
should start and run.

H. Check refrigeration pressure gauges to assure normal
operating ranges.

TYPICAL REFRIGERATION SCHEMATICS

Filter

Fan
Water Control

Compre

Pressure Regulating Valve

Receiver

Models 2R3A thru 7R10A

Air,Out

Refrigerant, Gas

;OMBINATtON REFRIGERATED/DESICCANT AIR DRYERS
TYPICAL AIR FLOW SCHEMATIC

Models 15R15A and Larger
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SIMPLI FI ED CONTROL CI RCUIT SHOWING POPULAR INSTRUMENTATION
COMPRESSOR

REFRIGERATION REFRIGERATION ELAPSED ON
HIGH PRESSURE LOW PRESSURE TIME INDICATOR
GAUGE GAUGE COUNTER

o "o"

HIGH-LOW
REFRIGERANT
CUT OUT
SWITCH

WATER REGULATING
VALVE OR
COOLING FAN
REGULATING
SWITCH

COMPRESSOR

WATEROOLED
OR AIR:OOLED
CONDENSER

FILTER

RECEIVER

HIGH
TEMPERATURE
INDICATING
LIGHT

AUDIBLE
LARM

AUTOMATIC INLET AIR OUTLET
DRAIN TEMPERATURE PRESSURE
CONTROL GAUGE GAUGE

AIR

REFRIGERANT INLET

ANALYZER
GAUGE RESSURE

A DEAD
SYSTEM
PRESSURE
SWITCH

GAS
REFRIGERANT

FILTER

OVERLOAD
BYASS

PRESSURE
REGULATING
VALVE

LIQUID

REFRIGERANT

Models R40A thru R150W

(See Page 11, Table 2, for Standard Instrumentation)

I SUCTION FILTER

TEMR SENS LINE %

FN SWITCH

THE THREE VALVE SYSTEM
elsRA and rr
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TYPICAL ELECTRICAL SCHEMATICS (Control Voltages are 115 Volts)

115/1/60

POWER ON
INDICATING LIGHT

AN C,ONTRL
PRESSURE SWITCH FAN MOTOR

(C)

(C)
COMPRESSOR
MOTOR

115/I/60 VAC

CRANKCASE*
HEATER

FAN CONTROL
ITCH

MOTOR

ON-OFF SWITCH

MOTOR In
THERMOTECTORIU

INDICATING
LIGHT

COMPRESSOR
MOTOR

Note:
*R5Adoes not have a crankcase heater.

Model R-2A, R-3A 115/1/60 Models R5A, R10A 115/1/60

UNITS ONLY

A A

Models R15A thru R45W 115/1/60 Models R15A thru R45W 230/1/60
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Models R15A thru R150W 208-230/3/60

Models R200A thru R360W 208-230/3/60

A

Models R20A thru R150W 440-460/3/60

r-,’-’<+’
,,(C) (C):

AIR-COOLED-tlt-,,-
UNITS ONLY

AIR-COOLED
UNITS ONLY

Models R200A thru R360W 440-460/3/60
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440V. 480V.
3PH.
60HZ.

@

"-I

M-1 OL’s

PROTECTED)

q--I---}

PROTECTED)

Models R440A thru R880W 460/3/60
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MOTORERATEO

Model DT-3 Automatic Timer Drain Model DT-2A Automatic Timer Drain

Model DT-2EB Automatic Timer Drain
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INSTRUCTIONS FOR ADDITION OF REFRIGERANT

Note: This is a flooded evaporator unit, with a critical
charge. Over or under charge will damage the com-
pressor, and void the warranty.

Use only the following procedure to add refrigerant:

Charge unit at No Load. Apply air pressure but do not

flow air through Dryer.

For Single Valve Systems:

1. Do not change control settings.

2. Add the proper type of refrigerant slowly, in vapor form,
at the suction service valve. Observe compressor crank-
case temperature as follows:

hermetic compressors The top of the can should be
slightly warm. Only the area
aroundthesuction valveshould
be cool.

semi-hermetic compressors Crankcase should be warm
(110 120 F). Heads
should be warmer.

3. Continue to add refrigerant, until the normally warm
areas become cool. Use extreme care, as the compressor
can be damaged by slugging.

4. Slowly withdraw refrigerant until the crankcase warms
slightly. Be sure that evaporating pressure is set properly
35dewpoint R-12, 32 PSIG

R-22, 60 PSIG

50odewpoint R-12, 42 PSIG
R-22, 72 PSIG

For Three Valve Systems:

1. Do not change control settings.

2. Add refrigerant in vapor form, at suction service valve.
Fill to full sight glass.

3. Note pressures as in (4) above.

IF THERE ARE ANY QUESTIONS REGARDING THIS
UNIT, CALL THE FACTORY SERVICE DEPARTMENT
AT 814/453-3651.

INSTRUCTIONS FOR MAINTENANCE OF AIR-COOLED
REFRIGERANT CONDENSERS
Air-cooled condensers may be cleaned by:
1. Blowing clean with a compressed air blow gun.
2. Steam cleaning may be necessary for heavy deposits. DO
NOT use wire brushes as they may bend fins and cause
leaks.

3. Clean fan blades.
4. Check fan and fan blade tightness.
5. Straighten bent fins and fan blades.

Recommended service interval is 2,000 hours of operation.
More frequent service may be required if dryer is in a dusty
or dirty area.

INSTRUCTIONS FOR CLEANING WATER-COOLED RE-
FRIGERANT CONDENSERS
There are three ways to clean the water tubes of a water-
cooled refrigerant condenser, namely:

1. Descaling compound

2. Brush

3. Combination of and 2 above (descaling compound and
brush).

A complete description of the three methods follows:

1. Calgon Corporation, a division of Merck & Company,
manufactures a scale dissolver which can be pumped
through the water tubes. As this acid dissolves the scale,
it bubbles. Once the bubbling stops, you know that all
of the scale has been dissolved. This acid scale dissolver
will not remove sediment that has collected in the water
tubes.

2. Rifle or shotgun cleaning brushes can be used to remove
the scale. The tube in tube water-cooled condensers used
on Zurn Refrigerated Air Dryers have plugs at each end
that can be removed for cleaning. Models having tube and
shell condensers have heads on each end of the shell which
can be removed thus exposing all the water tubes for
cleaning. If the condenser is located in tight quarters, a
sectionalized brush can be used adding extensions to the
brush handle as need be.

3. Sometimes it is necessary to use a combination of both
the acid acale dissolver and a brush. There may be certain
types of scale that the acid dissolver does dissolve and
there may be some sediment that will not be removed by
simply circulating the scale dissolver. In such cases, it is
recommended that both the scale dissolver be pumped
through the water side and this followed up by a brush
cleaning.

For proper operation of a Zurn water-cooled refrigerated air
dryer, it is important that the water-cooled condenser be
cleaned on a regular maintenance schedule, preferably every
2000 operating hours.
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TROUBLE SHOOTING & SERVICE CHART

Complaint Possible Cause & Repair

A. Compressor will not start. No hum. 1. Line disconnect switch open. Close switch.

2. Fuse removed or blown. Replace fuse.

3. Overload tripped.
Wait 5 to 20 minutes to reset. Check ambient & inlet
air temperatures, operating pressure, and air flow rates
against rated capacities listed, to determine cause of
overload.

4. Loose or improper wiring.
Check connections against schematic. Tighten loose
connections.

5. Safety controls tripped (Oil, air, temperature, refrigerant).
Test controls for malfunction by jumpering. Look for
reason device tripped (High head, low suction, oil loss,
low air). Correct any malfunctions such as dirty conden-
ser, high ambient, overloads. Replace faulty controls.

6. Starter coils open or contacts burnt.
Replace coils and/or contacts.

B. Compressor will not start. Hums.
Trips over-load protector.

1. Loose or improper wiring. See A-4 above.

2. Low line voltage, (10% of name-plate rating).
Check line voltage with voltmeter. Correct condition.

3. Defective starting capacitor.
Check with capacitor tester or ohmmeter. Replace if
defective.

4. Start winding open or shorted.
Check with ohmmeter, referring to motor schematic for
correct value. Replace motor.

5. Models R2A & R3A re-starting too soon.
These models need 5-20 minutes for refrigerant pressures
to equalize before re-starting.

6. Open or unbalanced phase (3 phase units).
Check phases for equal voltages (+ 10%). Correct unbal-
anced or open condition.

7. Relay or contactor not closing.
Examine contacts and coils for burning, opens, shorts
or sticking. Correct conditions.

8. Compressor internal mechanical failure.
Loss of oil may have locked up compressor. If above
steps do not apply, this may be the cause. Replace com-
pressor.

C. Compressor starts, but will not get off start winding.
(single phase only)

1. Low line voltage.
Measure line voltage. Must be within 10% of motor name-
plate voltage rating. Correct condition if not within
specifications.

2. Improper wiring. See A-4 above.

3. Defective relay. Check out & replace if necessary.

4. Weak or defective run capacitor.
Check with ohmmeter, replace if defective.

5. High discharge pressure.
Check for dirty or clogged condenser, partially closed
service valve.

6. Open or shorted winding. See B-4 above.
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D. Unit shortcycles.

E. Relays, start, or run capacitors burn out.

F. Noisy Unit.

G. High head pressure.

Page 22

7. Tight compressor.
Low oil or flooding back can damage bearings & other
internal parts. Compressor should be replaced.

1. Plant air compressor differential greater than dead air
switch.
Check pressures, adjust compressor and/or dead air switch
settings.

2. Motor overload cutting out.
Check circuitry against schematic. Look for electrical
devices wired thru overload. Also check for high head
pressure or air overload, high ambient, clogged condenser.

3. Defective overload protectors.
Check currents. Replace if necessary.

4. Low voltage, or 3 phase unbalance.
Voltages must be within 10% of nameplate rating. Cor-
rect off specification conditions.

5. Refrigerant shortage. Check for leaks. Repair & recharge.

6. Low suction pressure or sticking expansion valve.
Check valve setting & operation. Adjust, repair, or replace.

7. Low water pressure
Check water pressure & flow. Correct if either is in-
sufficient.

8. Shorted motor winding. See Bo4 above.

1. High or low line voltage.
Adjust to within 10% of nameplate rating.

2. Relay not functioning properly.
Check coils & contacts. Repair or replace.

3. Short cycling. Refer to Section "D" above.

4. Prolonged operation on start winding. See Section "C".
5. Incorrect capacitor or relay.

Refer to motor schematic for proper value. Replace de-
fective component.

1. Loose mountings on compressor. Check & tighten.

2. Loose or bent fan blade. Straighten tighten, or replace.

3. Worn bearings in motor or compressor.
Replace, using recommended procedures.

4. Flood back. (Refrigerant overcharge)
Check compressor crankcase. If cold, unit is overcharged.
Carefully bleed off a little refrigerant until the crankcase
warms to the touch, about 110F to 120F. Allow suf-
ficient time for compressor to stabilize following each
short bleed-off.

1. Refrigerant over-charge. Bleed to correct value.

2. Dirty condenser.
Blow dirt out of fins with compressed air if air-cooled,
clean tubes with brush & de-scaler if water-cooled.

3. Hot location.
If ambient temperature is above 110F, condenser will
not function properly. Cool ambient, or relocate unit.

4. Fan or water control defective.
Check operation of control. Adjust, repair, or replace as
necessary.



5. Defective fan motor. Replace or repair.

6. Air in refrigeration system.
Determine reason & correct condition.

H. Low head pressure. 1. Refrigerant shortage. Test for leaks. Repair and recharge.

2. Inefficient compressor.
If suction or discharge valves, or fittings leak, compressor
will not pump enough refrigerant. Repair or replace parts,
or replace entire compressor if necessary.

3. Low inlet air temperature.
If inlet air temperature is below +50F, the unit should
be shut down. Air may still be passed through unit.

I. Exit air temperature high. High dew-point. 1. Air overload or too small a unit.
Reduce flow through unit, add another unit, or replace
with a larger unit.

2. High ambient or inlet air temperature.
Move machine to cooler location, or otherwise reduce
ambient, pre-cool inlet air.

3. Dirty condenser. See Go2 above.

4. Refrigerant shortage. Locate leak & repair. Recharge.

5. Filter-dryer or strainer clogged.
Check pressure drop across filter, or if downstream side
is colder, replace element.

6. Controls stuck or mis-adjusted.
Examine expansion valve, hot gas by-pass valves, solenoid
valves, and hand valves for functioning, Repair, replace,
adjust as necessary.

J. Low or no outlet air pressure. 1. Air overload or too small a unit. See I-1 above.

2. Incorrect or restricted piping.
Look for restrictions in lines, or too small pipe sizes. Re-
place piping if needed.

3. Evaporator and/or precooler clogged or frozen.
Check suction temperature at evaporator outlet, or turn
unit off to thaw. If clogged, reverse flash with mild
detergent, if frozen, adjust controls at no load. Turn
expansion valve screw clockwise one or more turns, as
required to eliminate freeze-up.
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BY-PASS PIPING REFRIGERATED AIR DRYERS:
It is mandatory that shut-off valves be placed at the inlet and outlet ports of the dryer, with a valved by-pass between the two,
to permit isolation of the unit for servicing, and eliminate the need for shutting down the plant air system. Compressed air
piping should be of equal size as furnished on the dryer. Larger pipe, reduced to the inlet/outlet pipe size may be used. Flex-
ible connections or union joints are recommended to avoid piping stresses and vibration transmission. Suggested piping and
valve arrangements are outlined on the sketches below:

RECEIVER TANK

MOISTURE SEPARATOR

AFTERCOOLER

WATER IN

WATER OUTm
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AUTOMATIC
DRAIN

AIR COMPRESSOR -- AIR IN

AUTOMATIC
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COALESCING
FILTER

ZURN
MODEL R-200A
AIR DRYER

REQUIRED INSTALLATION
WHERE AN OPEN DRAIN IS
LOWER IN ELEVATION THAN
THE CONDENSER.

step ahead of tomorrow

ZURN INDUSTRIES, INC.
GENERAL AIR DIV.
1335 WEST 12TH ST.
P.O. BOX 13801 "-""-’....
ERIE, PA, U.S.A. 16514



Spencer
Vacuum Cleaning Systems

Handling, Installing, Operating and
Adjusting Instructions

mn

Important
Do not operate machine in unstable, low-flow range (surge).

Read and become familiar with this manual prior to uncrating and installing your Spencer Vacuum Equipment. This precision
equipment is capable of extended service and life span. Realization of this potential can best be achieved through proper
handling and adherence to the following instructions. Damage resulting from failure to follow correct procedures will void
warranty.
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I. General Instructions
Illustrations contained here apply to three types of Spen-
cer Vacuum Producers. Use the illustrations or consult
factory to determine which machine you have, then read
instructions paying particular attention to those which are
unique to your machine. When in doubt, consult Spencer.

Important

Read and become familiar with this manual prior to uncrat-
ing and installing or storing machinery Spencer provides
a precision piece of equipment capable of extraordinary
service and life span. Realization of this potential can best
be achieved through proper handling and adherence to the
following instructions. Damage resulting from failure to fol-
low correct procedures will void warranty.

Spencer service

Spencer service begins upon receipt of your request for
equipment purchase. Our engineers welcome the oppor-
tunity to discuss your installation problems and will assist
in determining specification requirements if so desired.
To serve you promptly, we maintain a large inventory of
electric motors and machine parts for the various types
of equipment. Also, by combining under one roof the con-
stantly supervised manufacturing, assembly, and test pro-
cedures, Spencer can assure you of a unit capable of
optimum performance under the most severe service con-
ditions. All Spencer machines are factory tested for load
capacities and noise and vibrational characteristics. This
guarantees long, trouble-free operation.

Warranty:
We warrant that this product will be free from defects in
material and workmanship for a period of one year from
date of shipment thereof. Within the warranty period, we
shall repair or replace, F.O.B. our Factory, such products
that are determined by us to be defective.

This warranty will not apply to any product which has
been subjected to misuse, negligence, or accident or
misapplied or improperly installed. This warranty will
not apply to any product which has been disassembled,
repaired or otherwise altered by any persons not au-
thorized by our Service Department.

The guarantee of the motor and control manufacturers will
govern the extent of our guarantee on such equipment.
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Warranty work on motors and controls must be authorized
by Spencer and must be performed in an authorized shop
as designated by the motor and control manufacturers.
The Spencer Turbine Company reserves the right to invoice
all expenses incurred when repairs are made in the field at
the specific request of the customer.

Handling

Caution: Do not lift by the shaft end or bearing housing; use
lift rings or slots in base.

This machine has been carefully balanced and tested at
our factory. It is essential, therefore, that it be handled
with care during installation in order that you may be as-
sured satisfactory performance.

Storage
Caution:
If machine is to be stored for an extended period of time,
it must be carefully protected from dampness and dirt and
the shaft should be rotated a few times by hand, every
week.

On Four bearing Overhung and/or Four Bearing Outboard
type machines, bearings must be replaced at customer ex-
pense if start up occurs one year beyond date of shipment.

Failure to comply with any of the preceding will void war-
ranty.

Location

Caution:
Do not locate unit in excessively hot area unless motor is
designed for this condition.

Before placing the machine in its operating position, be sure
that the Vacuum Producer and motor are readily accessible
for servicing by allowing several feet of clear space around
the machine. Inaccessibility can prove costly in both time
and labor.

Foundation
Caution:
Vacuum Producers should not be bolted down or an-
chored in any way.

No special foundation is necessary for the Vacuum Pro-
ducer. A level concrete floor or block is recommended,
although any other substantial floor will prove satisfactory.
The Vacuum Producer base should be placed on cork
insulating pads fu.rnished.

Separators to be installed on the floor may be bolted-
down although they usually stand without support. Separa-
tors designed for l-beam mounting should be bolted to
the I-beam.

Be sure separators are level and plumb.

Piping
Piping should be properly aligned and supported so as not
to produce any stress or strain on the machine casing. It is
necessary that the isolating sleeve supplied with the
machine be used to connect it to the piping system. It is
necessary that piping be restrained to prevent its movement
away from the Vacuum Producer due to air pressure when it

is operated. All piping should be of ample size to minimize
frictional loss. It is absolutely essential that all joints be air-
tight and that there are no leaks in the system. Leaky air pipes
consume a surprising amount of power and impair the
operating efficiency of the system.



Inlet and Outlet Sleeves

Designed for tubing, the rubber connecting sleeve supplied
with the Vacuum Producer should be installed so that it
covers a minimum piping gap of approximately 1" as illus-
trated. The mounting clamps supplied with the sleeve should
be adequately tightened to effect and air-tight connection.

It is important that the tubing or piping not touch or butt the
Vacuum Producer; there must be a gap between the machine
and piping or tubing.

Electrical

Caution:
Be sure motor, starter and other electrical equipment is
the proper type suitable for the application and envi-
ronment.

Be sure that the motor furnished with this machine is
rated for the same type of voltage available at the instal-
lation site. In making the electrical connections, follow the
wiring instructions furnished. Wire and fuses should be of
ample capacity to insure that proper voltage is maintained
at the motor terminals while starting and running. It is
important that proper starting equipment be used. All AC
machines should be equipped with a magnetic contactor
or a manual or automatic compensator depending on the
machine size and the installation regulations of the local
power company. The starters should have thermal over-
load protection as well as low-voltage protection.

Start-Up

Coupling-equipped Machines (4BOH/4BOB)
Caution: Before start-up the coupling must be aligned in
accordance with the information contained in Section II,
Coupling Alignment, or with the manufacturer’s instructions
accompanying each coupling.

The following procedures apply to start-up of all Spencer
Vacuum Producers.

Caution: The Vacuum Producer must be electrically wired
with regard to the correct direction-of-rotation. A direction-
of-rotation arrow is affixed to the Vacuum Producer casing.
To check rotation direction, depress start button, immedi-
ately depress stop button and observe that the motor drive
shaft rotaton coincides with the arrow attached to the cas-
ing. Available discharge positions, (viewed from intake end)
and the correct relationship of the discharge position to ro-
tation are shown in the following diagram.

Under no circumstances should the Vacuum Producer be
operated without being connected to the pipe system with
which it is to be used. The outlet should discharge preferably
outdoors or into a room having ample volume and proper

ventilation in order to permit the air to escape and at the
same time keep the Vacuum Producer at a reasonable
temperature.

When starting up a Vacuum Producer, a blast gate, or
other control device should be closed. When first starting
the installation, an ammeter should be connected to the
motor circuit and the control valve opened until full load
current is reached. At this point, the unit is delivering
the full rated volume of air for which it was designed and
the control device should be adjusted to prevent opening
beyond this point. (See following paragraphs.)

Periodic Operation

Caution:
All Vacuum Producers in a multiple machine operation
should be operated periodically. This can be accom-
plished through bi-weekly, alternate operation of the
machines.

Parallel Operation
Caution: Check valves must be installed in the discharge of
each Vacuum Producer operating in parallel to prevent
blow-back through the unit not in operation. When operating
two or more Vacuum Producers in parallel it is necessary
to be sure that each machine carries its respective share of
the load.

After accomplishing start-up of each machine, proceed as
follows. Check the current reading at each motor to be sure
they are the same. If current readings are approximately the
same it indicates Vacuum Producers are sharing the system
load. It may be necessary to re-adjust the control device
(variable stop) to attain similar readings on the ammeters.

In most cases the low flow protection for the equipment is
required.

View A

Variable stop

View B /
Locking Nut

Surge (Unstable Low Flow)
Caution: Do not operate machine in "Surge" (i.e. in unstable
low flow range). Damage done to the Vacuum Producer
because of operating in surge will not be covered by our
warranty.

A unit in surge can produce a breathing or pulsating dis-
charge noise. It may also be detected by movement on an
ammeter scale or manometer. Increasing the volume flow
sufficiently should eliminate this condition. This may be
accomplished by bleeding air or recirculating the gas.



II. Coupling Alignment
Caution: The coupling on this machine was carefully aligned
at the factory and the coupling halves and shell(s) marked to
indicate relative position. However, transportation may have
caused coupling misalignment. It is essential, therefore, that
the motor and turbo shafts be checked for misalignment
after installation and before start up, as misalignment can
cause destructive vibration.

Coupling alignment should be rechecked again after an
hour’s operation. Final alignment should be made at aver-
age operating temperature. After each alignment check, add
lubricant per instructions and replace coupling guard.

On certain vacuum producers, the coupling is disassembled
after factory alignment and marking. The coupling halves are
specially protected against the elements and the machine is

shipped. Prior to start-up it is necessary on these machines,

to assemble, align using factory markings, and lubricate in

accordance with the instructions supplied with the machine
contained here.

Coupling alignment provides for aligning, in the horizontal
and vertical plane, the coupling motor half with the coupling
turbo drive half, and insuring adequate clearance (gap)
between the two. Only qualified maintenance personnel
should attempt to align a coupling. If doubt exists as to com-
petency, or if problems arise contact The Spencer Turbine
Company.

Sier Bath Coupling (See accompanying illustration.)
Sier Bath coupling are manufactured to Spencer’s rigid
specifications. To align this coupling Spencer recommends
the following procedure.

Remove one snap ring and slide the sleeve off the hub halves.

(This operation will force one sleeve seal out of position.)
Remove the old lubricant and clean the hub teeth.

Determine the correct dimension for the gap on the accom-
panying list and set a feeler gauge to that dimension. Lay a
machine shop quality straight edge (maximum edge thick-

ness 1/32 inch) across root diameter gear teeth as shown in
the diagram. Adjust the motor side as necessary so that the
straight edge is evenly supported by both gear teeth. (It may
be necessary to re-shim or shift the motor). Check this even
support in the four places as indicated.

Sier Bath
Shaft Size Dimension "C"

11/2 1/8
2 1/8
21/2
3

31/2 1/4

Place the previously preset feeler gauge between the two
coupling faces, and in the four places indicated in the dia-
gram, check to be sure the gap is consistent.

Caution: Be careful because some motor shafts are spring-
loaded axially and when using feeler gauge take care not to
compress shaft and disturb normal at-rest position.

When, at these four places, the feeler gauge indicates con-
sisten spacing and the straight edge is evenly supported by
both gear teeth, alignment of 0.002-inch or better has been
achieved and the coupling is aligned.

i Motor
Shaft

Key

Straight Edge

O

\ Feeler Gauge

Straight
Edge

Motor
Shafl

Key

Caution: Be sure to relubricate coupling after alignment and
before operating. Refer to Section III for Lubricating
Instructions.

Coupling Alignment with Sleeve Bearing Motom
Caution: Where sleeve bearing motors are used, it is neces-
sary to accomplish the following procedures before cou-
piing alignment is attempted.

Unless otherwise specified by the customer, a flange type
gear coupling should be used for both 1800 and 3600 RPM
applications. Do not use a sleeve type coupling.

Sleeve bearing motors have a specified end play. End play
limits and the magnetic center (where motor will run) should
be scribed on the shaft by the manufacturer.

When aligning a sleeve bearing motor with a machine, use
the following procedure:

1. The motor shaft must be level.
2. Position the motor so that when the rotor is pushed
toward the machine as far as it will go there will be 0.030-
inch clearance between the ends of the machine and motor
shafts (or the alignment faces on the coupling hubs.)
3. Proceed with the coupling alignment in accordance with

applicable instructions.



III. Lubrication
Instructions

Caution: Recommended grease Chevron SRI, Number 2.
Alternate compatible greases are Shell Dolium, American
Rykon-K. Use of other greases will void warranty. Chevron
SRI Number 2 is available from Spencer.

General

Proper lubrication procedure is important to Vacuum Pro-
ducer maintenance. These instructions should be closely
followed to assure trouble-free operation of the equipment.

Standard Overhung Lubrication

Spencer Standard Overhung Vacuum Producers do not re-
quire lubrication except for possible motor bearing lube
when required by the motor manufacturer. See paragraph
titled Motor Bearing Lubrication.

Four Bearing Overhung and Four Bearing Outboard
Bearing Lubrication

Spencer Four Bearing Overhung and Outboard Vacuum
Producers, are equipped with deep-groove radial ball bear-
ings designed to be self-aligning and still carry thrust and
radial loads. These bearings are packed with the proper
amount and grade of lubricant before the unit is shipped from
the factory. For this reason, lubrication prior to first opera-
tion is not recommended and should not be attempted.
Spencer machines are shipped from the factory without
high-pressure lube fittings to discourage the use of a grease
gun in bearing lubrication. Many bearing failures are caused
by excess grease applications which result in over-heating
and consequent bearing failure.

Bearing Lubrication Procedure and Frequency Guide

Lubrication is required based on operating frequency
and conditions.

The Vacuum Producer bearings, as lubricated at the
factory, carry an adequate amount and proper grade of
grease for 1500 to 8000 hours of continuous operation
prior to lubrication, depending upon atmospheric con-
ditions and size. An average lubrication interval there-
fore should be established based on existing conditions.
Several factors contribute to frequency of lubrication:

1. Operating temperatures (bearing)
2. Indoor or outdoor operation
3. Dusty or clean atmosphere
4. Ambient temperature
5. Predicted duty cycle
6. Bearing size and speed

Assuming an ideal 8000 hour lubrication interval, reduce
the time factor by applying the above conditions as fol-
lows:

Lubrication IntervalOperating Condition Vacuum Producer Bearings

I. 1. 120 F to 170 F bearing 4000--6000 average
temperature operating hours

2. Indoor installation
3. Clean atmosphere
4. 40 F to 100 F ambient temperature
5. Continuous o[}eration

II. Same conditions as "1", above 6000--8000 average
except: Intermittent operation operating hours

* Lubrication IntervalOperating Condition Vacuum Producer Bearings

III. 1. 120 F to 170 F bearing 3000--5000 average
temperature operating hours

2. Outdoor installation
3. All atmospheric conditions
4. 0 F to + 120 F ambient temperature
5. Continuous operation
Same conditions as "111", above 5000--7000 average
except: operating hours

Intermittent operation

IV.

Note: Higher limits apply to smaller bearings, (308 and
smaller). Lower limits apply to larger bearings.

An extremely dirty atmosphere, in addition to the above fac-
tors, could decrease the lubrication period as much as 50%.
The above chart serves only as a guide.

To lubricate Vacuum Producer bearings, proceed as follows:
1. Shut down machine.
2. Remove guards as necessary.
3. Carefully insert and remove a clean metal probe into each

plug opening (approximately 11/2 inches) to ensure ade-
quate grease reaches the bearing.

4. Fill grease cups with recommended grease (Chevron
SRI, Number 2) and turn down each 1/2 ounce grease cup
three (3) or four (4) times.

5. Reinstall guards and restart the Vacuum Producer.

Caution: Do not run Vacuum Producer unless guards are
properly installed,

Recommended Bearing Lubricant Type
The bearings of Four Bearing Outboard and Four Bearing
Overhung Vacuum Producers are packed at the factory with
Chevron SRI, Number 2 grease. The general specifications
are:

Grade or consistency = 2
Thickener . Polyurea
ASTM Dropping Point 480F
Work Penetratlon 270
Base Oil Viscosity 600 SUS @ 100F
Color Blue-Green

Motor Bearing Lubrication (Applicable to all)
Follow motor manufacturer’s recommendations. Some
motors equipped with sealed bearings are not intended
to be re-lubricated.There are, therefore, no grease or drain
plugs on motors of this type.

Flexible Coupling Lubrication
Gear type couplings must contain lubricant at all times. Lu-
bricate after checking alignment. Follow the coupling manu-
facturer’s recommendations. Lubricate coupling every 6
months; check alignment if vibrations exist.

Couplings on machines shipped from Spencer have been
serviced with Texaco Marfax : grease. All couplings should
be re-lubricated prior to start-up.

To lubricate without disassembling coupling, remove both
lube plugs and position lube holes at 45 to horizontal. Force
grease into top hole until clean grease flows out of opposite
lower hole. Reinstall both plugs and wipe off all excess
grease. Lubricate every six (6) months.
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IV.Standard Overhung
Machine

Instructions for Disassembly and Reassembly

Caution:
Parts must be reassembled in exactly the same relative
positions. Therefore, it is recommended that each part be
tagged as it is removed from the machine to facilitate
later reassembly. It is especially important that the loca-
tion of each impeller, as well as its position on the shaft,
be marked.

When ordering replacement impellers and deflector heads,
refer to the Notes on accompanying illustration.

General Configuration

The most common Spencer machine (overhung type con-
struction) have the impellers mounted directly on the
extended motor shaft and are available as either single-stage
or multi-stage units. The multi-stage units are provided with
deflectors to channel the air efficiently from one impeller to
the next. The single-stage units are equipped with one
impeller mounted between the end head and division head of
the machine housing. The motor bearings support the shaft
and impeller assembly. Besides the customary motor mainte-
nance, no additional attention is required by the unit.

The motor base on the single stage adjustable and multi-
stage adjustable discharge unit is made of fabricated steel.

Disassembly
It is suggested that the disassembly and reassembly pro-
cedures be read through carefully before starting disas-
sembly efforts. If at all in doubt contact Spencer for help.

If it becomes necessary to disassemble a machine in the
field, the following suggestions are offered for your assist-
ance. Begin at intake and remove in turn, end head 6,
impeller 8, spacer 14, packing 4, deflector head 7, im-
peller 8, and so on until all impellers are removed. Note:
Division head 3 cannot be removed.

Remove packing plate 2 and slide back on shaft. If for any
reason this packing has become damaged, new packing
should be installed before motor is put into position.

Run motor to check for mechanical or electrical defects.
To dismount motor, remove bolts 20, and slide motor
straight back being careful not to injure packing, 2, around
shaft nor disturb shims (if present) under each motor
attach-point.

Reassembly
Bolt motor down tightly in its original position with shaft in
the exact center of Vacuum Producer casing. Be sure shims

(if removed) are replaced in exact position on the same motor
attach-point as when removed. See that packing 2, is in place
and tight around shaft. Place first impeller, 8, on shaft but do
not tighten if center plate, 9, is removable. Place deflector
head, 7, backtightly against the stops, and with suitable tool,
calk packing, 4, (Felt on Multi-stage adjustable-discharge
type) firmly back into the grooves. Remove center plate, 9,
and set impeller midway in its chamber in such a position that
the marks on hub and shaft coincide. Tighten impeller bolts
firmly and replace the plate.

9. Tighten screws securely, but evenly, taking only a few
turns on each screw in succession. Place second impeller 8,
on shaft but do not tighten. Place spacer, 14, into deflector
head, 7, and put both together into position in casing as
shown. If center plate, 9, is not removable, push each impeller
toward the motor until it bottoms. Back off approximately
1/8-inch and tighten impeller. Install first deflector and repeat
procedure as necessary.

Note: Make sure spacer and deflector are pressed back
tightly and at a uniform distance from the end of casing at all
points. Calk in packing 4 (Felt on Multi-stage adjustable dis-
charge type) and remove center plate, 9. Tighten impeller
bolts and proceed in a like manner with remainder of the
impellers, spacers, and heads.

Balancing
Each machine is fully tested before leaving the Spencer fac-
tory to be sure vibrations, if any, are well within specifications
for the particular machine. However, rough handling during
shipment or improper disassembly/reassembly of a machine
can upset its balance and result in excess vibrations.

When a machine is being disassembled for repairs, mark
the parts as they are removed. If this is done, no trouble
should be expected from vibration when they are reassem-
bled in the same order.

However, if the impellers are being replaced or there is any
vibration due to an unbalanced condition after assembly,
use the following procedure.

After running at operating speed and when at rest mark posi-
tion of end impeller hub on shaft. Loosen bolts or screws
holding impeller on shaft. Rotate impeller 90 on shaft. Run
machine again at operating speed, and check vibration. Re-
peat this process until the best position is located for the
impeller on the shaft so that there is no vibration or unbalance
in the machine.

Note:
In the event of trouble, notify The Spencer Turbine Com-
pany, Windsor, Connecticut, or the nearest Spencer repre-
sentative, describing in detail the nature of the difficulty
before attempting to disassemble the machine.

Instructions for disassembly and reassembly of a Spencer
Single Stage Adjustable Discharge Machine.

Disassembly
1. Block up casing on bottom. Remove end head.

2. Measure or mark position of impeller (8) on shaft,
loosen three (or six) Allen socket screws three full
turns, tap heads of screws. This will loosen impeller
from tapered bushing allowing removal of impeller.

3. Remove bolts holding motor in place. Remove motor
leaving block and shims in their original place. Motor
can now be overhauled.

Reassembly
Replace motor in original position on blocking and shims,
making sure shaft is centered in hole in division head and
is perpendicular to head. Bolt motor down solidly, tighten
nuts on packing plate, replace fan in original position,
tighten up Allen socket screws with socket wrench.

Replace end head in proper position, insert all bolts. Then
tighten them all uniformly.

Make sure motor leads are properly connected and motor
is rotating in the right direction. Machine is ready to run.



Typical Single-Stage Adjustable Discharge Type (lAD)

Typical Multi-Stage Adjustable Discharge Type (MAD)

Notes:
1. Although three impellers and two deflectors are shown in this
typical drawing, the number, in each machine, will vary dependent on
the specific machine’s design criteria. To determine the number of
impellers and deflectors in a specific machine, consult the factory. Be
sure to include machine serial number and appropriate
impeller/deflector letter designation.

2. When ordering replacement parts, refer to Section XIV.

3. The impellers are equipped with tapered bushing hubs as illus-
trated (Item 10), or split clamped hubs. The former is tightened on the
shaft with three or six Allen socket screws.

Typical Multi-Stage Standard Overhung Type (SOH)

Discharge

Specify by
letter also

Intake

Depending on volume and pressure, this type of Vacuum Pro-
ducer is built with to 9 impellers.

1 Motor and shalt assembly
2 Division Head Packing
3 Division Head (Not available as separate item)
4 --Rope Packing For Deflector
5 End Head Bolts
6 End Head
7 Deflector Head (A, B, Etc.)
8 Impellers [.Fans] (A, B, Etc.)
9 Center Deflector Plates

(Normally Not furnished on 30" or Smaller Machines)
9A-Inter-Stage Deflector Packing

10-Split Clamped Hub or Taper Bushing Clamp (Part ol
lan assembly)

Screened items are recommended spare parts

12 -End Head Gasket
13 Rear Foot
14 Spacers
15 Tie Rods (when required)
16 --Rear Motor Bearing
17 Housing or Casing
18 Front Foot
19 Motor Base
20 --Motor Bolts
21 --Front Motor Bearing



V, Four-Bearing
Overhung Machine

Instructions for Disassembly and Reassembly

Caution: Be sure all electrical power is disconnected prior to
performing Vacuum Producer maintenance.

Caution: Parts must be reassembled in exactly the same
relative positions. Therefore, it is recommended that each
part be tagged as it is removed from the machine to facilitate
later reassembly. It is especially important that the location
of each impeller, as well as its position on the shaft, be
marked.

When ordering replacement impellers and deflector heads,
refer to the Notes on accompanying illustrations.

General Configuration
The four-bearing unit employs the overhung impeller con-
struction with the rotating element supported by a rigid
ball bearing bracket and shaft. A flexible coupling is
mounted between this bearing bracket and the motor. The
entire assembly is rigidly supported on a cast iron and
steel channel which distributes the load evenly, thus as-
suring smooth, quiet operation.

Disassembly
If it becomes necessary to disassemble a machine in the
field, the following suggestions are offered for your assist-
ance. Refer to drawing on page 9.

Begin at intake and remove in turn end head 11, impeller
10, spacer 15, packing 18, deflector head 9, impeller 10,
and so on until all impellers are removed. Note: Division
head 4 cannot be removed.

Run motor with bracket installed and check for vibration.

Disassemble coupling. Remove motor bolts and slide
motor straight back. Remove packing plate 6 and slide
back on shaft. If for any reason this packing has become
damaged, new packing should be installed before bearing
bracket is put into position. Remove bearing bracket bolts
and slide bearing bracket and shaft assembly out of the
casing, exercising care so as not to injure packing, 6,
around shaft.

Reassembly
Bolt bearing bracket down tightly in its original position
with shaft in the exact center of blower casing. See that
the packing, 6, is in place and tight around shaft.

Place first impeller, 10, on shaft but do not tighten.
Place deflector head, 9 back tightly against the stops,
and with a suitable tool, caulk packing, 18, firmly back into
grooves. Remove center plate, 14, (if any) and set impeller
midway in its chamber in such a position that the marks on
hub and shaft coincide. Tighten impeller firmly, securely,
and evenly, taking only a few turns on each bolt
(screw) 12 in succession. Replace plate 14. Place second
impeller, 10, on shaft but do not tighten. Place spacer
15 into deflector head 9 and put both together into
position in casing as shown.

Note:

Make sure spacer and deflector are pressed back tightly
and at a uniform distance from the end of the casing at all
points. Caulk in packing 18, and remove center plate, 14.
Tighten impeller bolts 12, and proceed in a like manner
with remaining impellers, spacers, and deflector heads.
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Balancing
Each machine is fully tested before leaving the Spencer fac-
tory to be sure vibrations, if any, are well within specifications
for the particular machine. However, rough handling during
shipment or improper disassembly/reassembly of a machine
can upset its balance and result in excess vibrations.

When a machine is being disassembled for repairs, mark
the parts as they are removed. If this is done, no trouble
should be epected from vibration when they are re-assem-
bled in the same order.

However, if the impellers are being replaced or there is any
vibration due to an unbalanced condition after assembly,
use the following procedure:
1. If there is any vibration or imbalance, coupling should

be checked first for misalignment. If realignment does
not correct the imbalance, rotate coupling hubs or
machine shaft and motor shaft 90 or until opposite
each other at 180 This should take care of any im-
balance in the machine.

2. If imbalance persists, run at operating speed then shut
down. When at rest mark the position of end impeller hub
on the shaft. Loosen bolts or screws holding the impeller
on shaft. Rotate impeller 90 on shaft. Retighten impeller.
Run machine again at operating speed, and check for
vibration. Repeat this process until the best position is
located for impeller on shaft so that there is no vibration or
imbalance in the machine.

Note:
In case of trouble notify The Spencer Turbine Company,
Windsor, Connecticut, or the nearest Spencer represen-
tative, describing in detail the nature of the difficulty
before attempting to disassemble the machine.

To Change the Back Bearing on the Motor End of the
Machine:

1. Remove bolts (or spring) holding coupling together.
2. Check gap on coupling hubs.
3. Loosen and remove motor bolts, and slide motor back.
4. Remove coupling hub from machine shaft.
5. Remove Iocknut, washers, and bearing.
6. Replace bearing and parts in their proper order.
Realign coupling and check hub gap before and after bolt-
ing motor in place.

Vl. Belt-Driven Machine
Belt-driven units are similar in construction to the four bear-
ing overhung or the four bearing outboard direct drive
machines except for the relative positions of the Vacuum Pro-
ducer and drive motor. Care should be exercised to maintain
proper belt tension.

Shown with belt guard removed.

Caution: Be sure belt guard is installed before starting and
operating machine.



Typical Four-Bearing Overhung Type Notes:
1. Although three impellers and two deflectors are shown in

this typical drawing, the number, in each machine, will
vary dependent on the specific machine’s design criteria.
To determine the number of impellers and deflectors in a
specific machine, consult the factory. Be sure to include
machine serial number and appropriate impeller/deflector
letter designation.

2. When ordering replacement parts, refer to Section XIV.
3. The impellers are equipped with a split clamped hub as

illustrated or tapered bushing hubs.The latter is tightened
on the shaft with Allen socket screws.

Screened items are recommended spare parts

I3
tter also

Flexible Coupling
2 -Coupling Guard
3 -Bearing Bracket Lubrication Cups

+4 -Division Head
5 -Inboard Bearing
5A-Outboard Bearing
6 -Division Head Packing
7 -Bearing Bracket
8 -End Head Bolts
9 -Deflectors (A,B, Etc.)

10 -Impellers (A,B,C, Etc.)
11 -End Head Assembly
12 -Impeller Bolts (or Screws)
13 -Shaft
14 -Center Deflector Plates (Normally not

furnished on 30" or smaller machines)
14A- Inter-stage Deflector Packing
15 -Spacers
16 -End Head Gasket
17 -Feet

18 -Rope Packing for Deflector
19 -Casing
20 -Tie Rod
21 -Base for Bearing Bracket and Motor
22 -Rear Motor Bearing
24 Motor
25 -Front Motor Bearing

Not available as separate Item



VII. Four-Bearing
Outboard Machine

Instructions for Disassembly and Reassembly

Caution: Be sure all electrical power is disconnected prior to
performing Vacuum Producer maintenance.

Caution: Parts must be reassembled in exactly the same
relative positons. Therefore, it is recommended that each
part be tagged as it is removed from the machine to facilitate
later reassembly. It is especially important that the location
of each impeller, as well as its position on the shaft, be
marked.

When ordering replacement impellers and deflector heads,
refer to the Notes on accompanying illustrations.

General Configuration
In four-bearing unit of the outboard type, the impellers are
mounted between two supporting bearings of the Vacuum
Producer. The equipment is driven by means of a flexible

coupling, and although most standard makes of couplings
can be used, a gear type is normally furnished unless other-
wise specified. Standard sleeve bearing or ball bearing
motors with standard shaft dimensions are included, and the
entire assembly is mounted as shown.

Caution:
Some four-bearing outboard machines have a duplex
(tandem) bearing assembly. These bearings are available
only from Spencer as a custom-matched set of two: one
bearing for thrust and one bearing for radial load. These
bearings are not interchangeable with bearings carrying
the same part number; they can only be used in matched
sets as furnished by The Spencer Turbine Company. For
best results, follow instructions enclosed with each
matched set of bearings.

Disassembly & Reassembly
1. Remove packing plate nuts from packing plate (32

and 20) on each end of machine. Slide both packing
plates and packing (32 and 20) on shaft away from
heads. Remove all packing from packing box when
applicable.

2. Remove bolts (or spring) holding coupling (3) to-
gether, and break coupling apart. Check gap be-
tween coupling hubs.

3. Measure distance "B" from spider to outside edge of
cap. Remove bolts in thrust assembly housing cap.

4. Remove lock nut (15) and washer from end of shaft,
and loosen bolt (21) binding housing in spider.

5. Remove bracket bolts (19A). Using puller remove com-
plete thrust assembly and bearings.

6. Remove bolts on end head, holding flat ring and end
head to casing. (Use a chain hoist if available to hold
head while removing bolts). After removal of end head,
keep shaft supported while removing internal parts.

7. Remove spiral (13), or baffle, after marking position
to insure correct reassembly. See Note (B) in following
paragraphs.

8. Remove rope packing (10) and half deflector (26).
9. On other than keyed construction measure distance

from fan hub to any step or shoulder on shaft, and
mark for reassembly. On stacked and keyed construc-
tion, remove nuts and washers (24A) and shaft sleeves
(24B).Remove impeller (29)and its hub spacer, number
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or mark them for replacement in their proper position.
See Note (A) following paragraphs.

10. Check axial position of each deflector at 4 radial
points with reference to end of casing and record.

11. Remove spacer (27) holding rope packing in place.
Number or mark for replacement.

12. Remove packing plate. Remove rope packing holding
deflector in place. Then pull or work deflector (11) out
of casing. Number or mark for replacement.

!3. Proceed to remove the remaining stages in the same
way, numbering or marking all fans, spacers, deflec-
tors, etc., to insure proper replacement.

14. Check deflector stops for damage.
15. Reassemble in reverse order.

To change the back bearing on the motor end of the
machine

1. Remove bolts (or spring) holding coupling together.
2. Check gap on coupling hubs.
3. Loosen and remove motor bolts, and slide motor back.
4. Remove coupling hub from machine shaft.
5. Remove packing plate nuts from packing plate (32 and

20) on each end of machine. Slide both the packing
plates and packing (32 and 20) on the shaft away from
the heads. Remove all packing from packing box
where applicable.

6. Remove bolts on both caps (8 and 8A) on three-arm
bearing bracket (33).

7. Slide front cap off shaft, and push back cap away from
bracket.

8. Remove bolts holding three-arm bracket in position
while supporting end of shaft.

9. Slide three-arm bracket off bearing.
10. Remove Iocknut, washers, and bearing.
11. Replace bearing and parts in their proper order.

Realign coupling and check the hub gap before and after
bolting motor in place.

Notes:
(A) Upon reassembly, with all internal parts installed, the

intake spiral edge should project slightly beyond end of
casing so that end head will hold all stationary parts in
position.

(B) On stacked fans and keyed construction, the first nut
installed is tightened with a spanner wrench, then loos-
ened one full turn to allow for fan hub expansion. The
second nut is brought up to the first nut with the lock-
washer in between. Lock nut in position with washer tabs.

Balancing

Each machine is fully tested before leaving the Spencer fac-
tory to be sure vibrations, if any, are well within specifications
for the particular machine. However, rough handling during
shipment or improper disassembly/reassembly of a machine
can upset its balance and result in excess vibrations.
When a machine is being disassembled for repairs, mark
the parts as they are removed, if this is done, no trouble
should be expected from vibration when they are re-as-
sembled in the same order.
However, if the impellers are being replaced or there is any
vibration due to an unbalanced condition after assembly,
use the following procedure:
1. If there is any vibration or unbalance, the coupling

should be checked first for misalignment. If realignment
does not correct imbalance, rotate coupling hubs or
machine shaft and motor shaft 90 or until opposite
each other at 180 This should take care of any unbal-
ance in the machine.



Typical Four-Bearing Outboard Type (4BOB)

Notes:
1. Although eight impellers and seven deflectors are shown in this

typical drawing, the number, in each machine, will vary dependent
on the specific machine’s design criteria.

To determine the number of impellers and deflectors in a specific
machine, consult the factory. Be sure to include machine serial

number and appropriate impeller/deflector letter designation.

Screened items are recommended
spare parts Deflector Stop

Discharge

2. When ordering replacement parts, refer to Section XlV.

3. The impellers are equipped with keyed hubs as illustrated or split
clamped hubs shown below.

Specify by
letter also

Intake

1 Motor
2 -Rear Motor Bearing
3 Flexible Coupling
4 -Coupling Guard
6 -Inboard Bearing Lubrication Cup
"7 -Division Head
8 -Inboard Bearing Cap Front
8A-Inboard Bearing Cap Rear
9 -Heat Fan Guard
10 Rope Packing for Deflectors
11 -Deflectors (A,B, C, Etc.)
12 -End Head Bolts
13 -Intake Spiral
13A-Grease Drain

14 -End Head Assembly

Specify by
letter also

15 -Outboard Bearing Nut and Washer
16 -Outboard Bearing Lubrication Cup
17 -Outboard Bearing Cap
17A-Outboard Bearing Housing
18 -Thrust Washer (where applicable)
18A-Outboard Bearing(s)
19 -Outboard Bearing Bracket
19A-Housing Locking Bolt and Nut
20 -End Head Packing (where applicable)
21 Bracket Bolts
22 -End Head Gasket
23 -Casing
24 -Shaft and Keys
24A- Fan Assembly Lock Nuts(2) and

Washer (1)
24B-Shaft Sleeves (Two; one keyed)

25 -Center Deflector Plates
25A-Inter-Stage Deflector Packing
26 Half Oeflector
27 -Spacers
28 Feet
29 -Impellers (A,B,C, etc.)
31 -Heat Fan
32 -Division Head Packing
33 -Inboard Bearing Bracket
34 -Inboard Bearing
35 -Inboard Shaft Locking Nut and Washer
36 -Common Base
37 -Front Motor Bearing

Not available as a separate Item

Alternate internal construction of a Four
Bearing Outboard Vacuum Producer

with split clamped hubs
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VIII. Centrifugal
Separator

To assure efficient operation the separator must be sealed
properly to prevent leakage. The access doors, dirt can,
discharge valve, intake and outlet should be checked as
the most common places for leakage.

The separator should not be allowed to become so full that
the accumulated litter interferes with its efficiency. The
separator should be emptied at regular intervals. After
each cleaning period the wire screen over the baffle inside
the separator should be brushed to remove accumulated
litter. The screen can be reached through the hand hole at
the front of the separator.

Centrifugal Separator with Removable Dirt Can

Intake

Separator Outlet

Hand Hole
Cover

Dirt Can

Handle(

--’-.rator
Intake

Floor Line

The dirt can type separator is cleaned by removing and
dumping the dirt can. Be sure the dirt can is properly
seated when it is replaced.

The hopper bottom separator is cleaned by opening the
discharge valve in the cone of the separator and allowing
the material to drop into a container or discharge line.

Centrifugal Separator with Hopper Bottom

.% Hol

Hand Hole
Cover

k’ Separator
Intake

40ptiona
"1" Beam
Mounting Pads
(90 apart)
in place of Legs
(120 apart)

Legs
Barrel
Cover w/
Canvas
Neck

Manual
Dump Valve

Floor Line
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IX. Tubular Bag
Separator

To assure efficient operation the separator must be sealed
properly to prevent leakage. The access doors, dirt can,
discharge valve, intake and outlet should be checked as
the most common places for leakage.

After each cleaning period the bags should be thoroughly
shaken. Bags should also be checked for wear periodically
and replaced if needed. See bag installation instructions.

The dirt can type separator is cleaned by removing and
dumping the dirt can. Be sure the dirt can is properly
seated when it is replaced.

The hopper bottom separator is cleaned by opening the
discharge valve in the cone of the separator and allowing
the material to drop into a container or discharge line.

Caution: Be sure to shut down the system before attempting
to clean.

Tubular Bag Separator with Removable Dirt Can

Intake

SeparatorO

Access DOOr
to Bags

Dirt Can

Alternate
Outlet

Manual Bag
Shaker Shown,
Motor Operated
Shaker Available.

Separator
Intake

Floor Line

Motorized Bag Shaker
Caution:
The motorized bag shaker gearbox has been shipped with

gearbox lubricant. The gearbox must be serviced prior to
start-up in accordance with the manufacturer’s instructions

regarding type of lubricant used and servicing interval.

Motorized bag shaker linkage rod end bearings have been
lubricated at the factory and should be re-lubricated every
three months.

Tubular Bag Separator with Hopper Bottom

,% HoI
,-

Alternate
u’’’

Access " Manual Bag
Shaker Shown.
Motor Operated
Shaker Available.

Doors,
)arator Intake

4 Optional
"1" Beam
Mounting Pads
(90 apart)
in place of Legs
(120 apart)

Manual
Dump Valve

Legs
Optional
Barrel
Cover w/
Canvas
Neck

Floor Line

13



X. Filter Bag
Information

Attaching Bag Clamp

Top (Closed) End
Important!

Proper filtration will be obtained with filter bag clamp
attached. One way only. Please follow instructions exactly.

Pay particular attention to installing the first filtration loop and
bag. If care is exercised, remainder of bag loops will not
require adjustment after installation. Install and adjust the
first filtration bag; carefully measure and note dimensions A.
Prefold each subsequent bag end to dimension A before
installing into separator. Record dimension A (Step 3) for
future bag installation efforts.

1
Fold narrow (closed)
end of bag forward on
itself. Holding top (closed) //
end of bag clamp in left f’’
hand, insert loop of bag
(formed by folding forward)
on lugs on each side
between two solid bars.

2
Holding together the
two thicknesses of bag,
insert under lugs at
each side of open end
of clamp.

Clamp is now securely in position and should look
like this:

Front View

Note: "t
Before attaching additional bag clamps, determine (by ac-
tually installing in separator)whether amount of fold is cor-
rect. if not, adjust accordingly and use as guide when
attaching clamps to other bags.

Caution:

Serious malfunction of system will develop unless filter
bag clamp is attached EXACTLY as shown. Please follow
instructions precisely as given above.

Mounting Filter Bags

Bottom (open) End

After attaching bag clamps, suspend all filter bags from
hooks in the top head of separator. Then:

1 Compress spring at bottom of bag into an oval.

Tilt to a suitable angle and slip past bead on
inside of collar.

3 Allow ring to resume circular shape and bring it up
snugly against the under side of the bead.
Accomplish this by grasping bag and pulling up gently.

Notes:
1. If filter bag is loose, slack should be taken up by read-

justing bag clamp at top of bag (see instructions).
2. It is best to install first the bags farthest from the access

door.

Bag Materials

Several types of bags are available. A partial list of these
types and recommended application are shown:

Recommended Filter
Type Filter Bag Application

Cotton Sateen

Nomex

Cotton Twill
Nylon
Dacron

Average dirt encountered
in general cleaning
Hot materials
(Consult Factory)
Extra fine material
Certain chemical resistance
Certain chemical resistance

Consult factory for specific recommendations.

14



XI. Hospital Separator
The separator is used for general hospital cleaning with pro-
vision to flush with liquid disinfectants. Unless equipped with
the Ball Float Level protection (typical view shown in XlII
Portable Wet Separator), the system should not be used as a
wet pickup because damage could result due to overfilling of
separator with liquids.

To insure proper operation of the separator check all con-
nections and inspection door to be sure they are properly
sealed and do not leak air into the system.

The separator should not be allowed to become so full that
the accumulated material interferes with its efficiency.

After each cleaning period the separator should be cleaned
according to the following procedure.

1. Pour required disinfectants into funnel.
2. Open lower water tap, so slurry of dirt in solution will

form.
3. Open upper water tap to aid in filling separator.
4. Close upper water tap after approximately:

minute for 24’ separator
2 minutes for 30" separator
3 minutes for 36 separator

5. With lower water tap open to continue whirlpool action
of solution, open discharge valve to sewer, to flush out
separator.

6. Proceed with flushing action until discharge water be-
comes clean.

7. Close lower water tap and let separator drain-out.
8. Close discharge valve to sewer.
9. System can now be used for vacuuming.

Note: Water should not be left in the separator while dirt is
being picked up.

Separator Intake

Hand Hole
Cover

1"Quick Opening
,____Spring Closing
Giob$ Valve

Separator Outlet

Funnel & Cock
for Pouring
Disinfectants
into Separator

parting Valve

Sewer

Xll. Wet Separator
The Wet Separator will be supplied for wet material pickup
and water flushing. This separator will have all the standard
features of the Hospital Separator plus a ball float shutoff, a
float switch flange, and a 11/2" FPT pump connection. The
standard float switch flange is for pump operation, and when
an overflow control is required a special float switch flange
will have to be added above the standard one. When a pump-
ing arrangement is not required the 11/2" FPT pump connec-
tion will be plugged and the float switch flange will be
capped.

Xlll. Portable
Wet Separator

The separator is used for picking up wet solutions and is
not intended for general cleaning.

It is connected to the system by the use of a short length of
hose. The male end of the hose is plugged into an inlet
valve of the main system. The female end of the hose is
attached to the 11/2 r’ hose coupling at the top of the sep-
arator.

The separator should be drained and flushed after each
use. It is flushed by removing the cover assembly and pour-
ing in clean water while the faucet on the separator is open
and draining.

Drain

_ype "E" Valve

11/2 Hose Coupling

Ball / ,
Float "= "Wate_r
Level | Level
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XIV. Replacement Parts
How to order replacement parts
When ordering replacement parts, it is important that the
information you furnish to Spencer is correct and complete.
Be sure when reading nameplates that you obtain the correct Item number
information. Record nameplate information on the typical 2.
nameplate shown here to use as a reference when ordering 4.
parts. Remember, the more complete the information, the

8.
quicker the order will be processed; incomplete information 9A.
will result in unnecessary delays and expense through call-

12.
backs. When in doubt, consult the factory for further infor-

16.
mation.

21.
To order replacement pads, furnish the following:
1. Record machine serial number and catalog number from
machine nameplate.
2. Record motor horsepower from motor nameplate. Item
3. Measure and record the casing diameter. 1.
4. Refer to applicable illustration in the instruction manual 5.
and locate needed item by its circled call-out number. Refer 6.
to call-out list for nomenclature and record. 10.
5. When ordering impellers and deflector heads be sure to 14A.
include the letter designation shown on the applicable illus- 16.
tration. An alternate method would be to count the number of 18.
fans from the end of the casing. 22.
6. Include the form number from which you have extracted 25.
the nomenclature. The form number will read AA, EE, etc.

Recommended Spare Parts

Standard Overhung (refer to drawing)

Nomenclature
Division head packing
Rope Packing
Impellers (fans)
Interstage packing
End head gasket
Rear motor bearing
Front motor bearing

Typical Four-Bearing Overhung (refer to drawing)

Nomenclature
Flexible coupling
Ball bearings
Division head packing and plate
Impellers (fans)
Interstage deflector packing
End head gasket
Rope packing for deflector
Rear motor bearing
Front motor bearing

Typical Four-Bearing Outboard (refer to drawing)

Item Nomenclature
2. Rear motor bearing
3. Flexible coupling
10. Rope packing
18. Thrust washer
18A. Outboard bearing(s)
20. End head packing
22. End head gasket
25A. Interstage deflector packing.
29. Impellers (fans)
32. Division head packing
34. Inboard bearing
37. Front motor bearing

16



XV, Trouble Shooting Guide
-Separators

Trouble Probable Cause Corrective Action

Centrifugal Separators
Vacuum Producer Motor Leaks.
Overload

Low Vacuum in System

Check access doors for tightness. Check dirt
can or discharge valve sealing. Check for
holes worn in separator (when handling abra-
sive materials).

Leaks.
Screen Clogged.

See above.
Clean screen (access through clean-out door
in side of Separator).

Majority of Material Leaks.
Not Being Collected

See above. A small leak will greatly affect
separation efficiency.

Tubular Bag Separators
Vacuum Producer Motor Leaks.
Overloaded

See above.

Low Vacuum in System --Leaks.
System Overloaded.
Bags clogged.

See above.
See vacuum producer Trouble Shooting Guide.
Shake bags at more frequent intervals (only
shake bags when system is not running),

Dirt Passing Through
Separator and
Clogging Vacuum
Producer or Being
Exhausted

Loose bag.

Holes in bags.

Check bags and re-install per instructions.

Carefully examine bags for holes and replace
defective bags.

17



XVI. Trouble Shooting Guide-Vacuum Producers
Trouble Probable Cause Corrective Action

Insufficient Air Low vacuum as determined by measurement with a manometer:
Through System Incorrect rotation.

Customer has reassembled machine
incorrectly.

Machine sized for requirements given, but air
lines too small causing excessive frictional
loss.
Usage over and above designed rate.

High inlet temperature, i.e., higher than de-
signed inlet temperature.

Machine not running at designed speed.

Machine air passages clogged with material.
Fans worn out due to explosion, abrasion, or
vibration.
Inlet spiral has rotated,partially blocking in-
let (4-bearing outboard machines only).

--Vacuum gauge inaccurate--applys but to
gauge reading only, not machine perform-
ance.

Change motor leads to correct rotation.
Refer to instructions in this book and to as-
sembly print; disassemble machine and re-
assemble properly.
Increase line sizes or install machine providing
higher vacuum.

Too many operators use the system at one
time or shorter hoses are used causing too
much air to enter the system. Use tools as
supplied;do not use open end hoses.
Direct inlet line to a cooler area; replace
machine with one designed for correct tem-
perature.
Refer to motor manufacturer’s instructions;
check motor speed; check voltage connections.
Disassemble, clean and inspect all parts.
Replace fan(s).

Rotate spiral to correct position and pin or
clamp in position.
Calibrate gauge; always use a "U" tube ma-
nometer for checking vacuum.

Machine design capacity too smell for the system:
System requirements incorrectly calculated; Install larger volume Vacuum Producer machine
volume must be throttled in order to maintain to handle correct system requirements.
full load on motor and to prevent overload.

--Too much leakage and/or openings. Eliminate all leakage; also refer to Separator
Trouble Shooting Guide.

Machine Noisy
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External machine malfunction bearing whining or growling:
--Too much grease--bearings hot. Remove excess grease. Check bearing tem-

Too little grease bearings dry.
Bearing(s) failure.
Bearing retainers worn.
Bearing turning on shaft- retaining nut
loose.
Bearing turning in housing housing worn.
Bearings replaced incorrectly-- particularly
in tandem assembly, i.e., angled, cramped
or put in backwards.

Internal machine malfunction:
--Fan(s) hitting after customer reassembly

and/or fans slipping shaft due to heat or ex-
cessive inlet pressure.
Fan(s) coming apart due to age or wear from
dirty air.

--Deflector coming apart due to age or wear
from dirty air.

--Machine operating in surge or unbalanced
flow range.
Keyed hubs rattle on start up.

Machine out of balance; running rough.

--Deflector packings rubbing on shaft or fan
hub (will seat themselves if new).
Motor not aligned in casing (Standard Over-
hung) causing fans to hit.
Four-bearing machines--coupling misaligned
and/or dry of grease.

Foreign material in machine.

perature (refer to lubrication instructions in
this manual).
Grease according to instructions.
Replace bearing(s).
Replace bearing(s).
Tighten nut, check for damage.

Replace housing and bearing.
Install bearings correctly according to in-
structions; check bearing, shaft and housing
dimensions.

Reassemble according to instructions, tighten
fans. Bleed air at low flow to reduce heat.
Change inlet conditions if necessary.
Replace fan(s). Too much material passing
through separator. If system has a tubular bag
separator, check bags for holes. If system has
a centrifugal separator, check with Spencer
Agent for recommendations on a bag separator.

Repair or replace deflector.

Increase air flow to stop surge condition.

Normal. These will be loose when machine is
cold--they will tighten as machine reaches
operating temperature.
Rebalance and/or clean machine. (Refer to--
"Machine Vibrating.")
Ignore if audible only when machine turned by
hand. If otherwise audible, replace packings.
Reassemble and carefully align shaft and
motor properly.
Check alignment; check coupling for wear and
replace if necessary. Relubricate according to
instructions.
Disassemble machine, inspect and clean.
Reassemble and refer to Separator Trouble
Shooting Guide to prevent further clogging.



Trouble Probable Cause Corrective Action

Machine Noisy (Continued) Foreign material in machine.

Motor malfunctions:
Electrical hum or whine (above normal level).

Wrong voltage low voltage motor not up to
speed;high voltage will burn out motor and
also cause noticeably more noise.
Bearings (see External Machine Malfunction).

--Motor rebuilt improperly--thrust taken on
wrong end in Standard Overhung Machine.
Loose part in motor.

Low frequency.

Too much material passing through separator.
If system has a tubular bag separator, check
bags for holes. If system has a centrifugal
separator, check with Spencer Agent for rec-
ommendations on a bag separator.

Check motor manufacturer’s instructions. Check
voltage supply and connections.
Check for proper voltage at motor and correct.

Rebuild motor properly and correct end play.

Tighten, repair, or replace (check with motor
manufacturer).
Separate power supply; correct frequency.

Machine
Vibrating

Imbalance:
--Material build-up on fan(s).

Shaft bent possibly in shipment-(.001 max-
imum shaft run out per 10" of length). Stand-
ard and 4-Bearing Overhung Machines.
Bearing(s) failure.

--Faulty replacement motor installed and/or
machine reassembled incorrectly.

Fan(s) failure.

Mechanical:
--Motor not aligned in casing (standard over-

hung & 4-bearing overhung); fans rubbing.
--Coupling misaligned (4-bearing machines).

Inlet and/or outlet piping connected to ma-
chine without flexible connector causing
torque or strain on casing.

--Machine bolted down causing change in
alignment.

--Bearing(s) cramped due to improper fit.

Piping not properly supported.

Improper voltage on motor causing assembly
to operate at different speed.

--Solids or liquids in, or passing through ma-
chine.

--Machine operating in surge or unbalanced
flow range.

--Overtightened fan hub nuts.
--Belts on belt drive machine loose(slapping).
--Harmonic pulsation from gas engine driver.

--Machine not mounted on solid foundation,
i.e., on unstable catwalk, etc.

Clean fan(s).
Too much material passing through separator.
If system has a tubular bag separator, check
bags for holes. If system has a centrifugal
separator, check with Spencer Agent for rec-
ommendations on a bag separator.
Replace shaft.

Replace bearing(s).
Disassemble machine, balance motor, reas-
semble according to the illustration and in-
structions in this manual.
Replace fan(s).

Align motor, realign shaft.

Align coupling.
Install flexible connection at inlet and outlet.

Remove bolts; use dowel pins or set in guide
channels.
Check bearings, shaft and housing, correct
bearing fit.
Properly support or anchor piping beyond
flexible connector.
Check voltage and wiring connections; correct
voltage.
Disassemble, inspect and clean machine; in-
stall filter to prevent further contamination.
Increase air flow to stop surge condition.

Loosen hub nuts 1/2 turn.
Tighten belts to proper tension.

Do not operate at this speed! Change motor
speed to remove harmonic pulsation.
Re-inforce foundation.

Motor Hot (Can
Be Checked
With Putty And
Thermometer,
Should Be
Referred To
Factory For
Decision As To
Whether Or Not
It Is Too Hot).

Incorrect motor selection:
Ambient temperature too high for insulation
class.
Incorrect voltage.
Incorrect cycle.
Electrical short-circuit;insulation failure.
Motor overloaded Vacuum Producer too
small for system.
Leaks in system.

Unbalanced voltage supply:

Cool motor or replace with motor having
proper insulation.
Change to correct voltage.
Change to correct cycle.
Repair or replace motor.
Install larger motor and/or Vacuum Producer.
See also separator trouble shooting
Check all joints, valves, cleanouts or caps for
sealing. Also see separator trouble shooting
guide.
Check with power company for correction.
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Representative see your Yellow Pages under Vacuum
For the name and telephone number of your local Spencer

Cleaners Industrial or Blowers and Blower Systems.

The Spencer Turbine Company
Windsor, Connecticut 06095 (203) 688-8361

Copyright by The Spencer Turbine Company

8861.2.5 Printed in U.S.A.
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QDD-QGD
Instruction Manual

CAUTION
BEFORE INSTALLING THIS COMPRESSOR

READ AND UNDERSTAND THE SAFETY PRECAUTIONS
CONTAINED WITHIN THIS MANUAL.

ENG-1083





WARNING
Failure to heed any of the following warnings may be injurious to your health
or result in serious injury or death, property damage and/or mechanical failure.

Air from this compressor must not be used for food processing or breathing
without adequate filtering. Breathing air must comply with all federal, state and
local laws, such as, but not limited to, OSHA 29 CFR 1910.34, Compressed Gas
Association Commodity Specification G-7.1-1979 or ANSI Z86.1-1973, Grade "D"
Breathing Air, and/or Canadian Standards Association.

Alterations must not be made to this compressor without Quincy Compressor
approval. Use of pads other than those approved by Quincy Compressor for
alterations, repair or servicing may create hazardous conditions.

Compressed air or gas and electricity are dangerous. When performing mainte-
nance or service work, make absolutely sure that the electrical supply has been
disconnected and locked out, and the internal compressor system has been
completely relieved of all pressure.

A properly sized pressure relief valve must be installed in the discharge piping
ahead (upstream) of any shut-off valve (block valve), heat exchanger, pulsation
chamber, orifice or any potential blockage point. Failure to install a pressure
relief valve could result in the rupturing or explosion of some compressor or
system component.

Do not change the pressure setting of the safety relief valve, restrict the func-
tion of the safety relief valve, or replace the safety relief valve with a plug. Over
pressurization of some system or compressor component can occur, resulting
in an explosion.

Never use plastic pipe, rubber hose, or soldered joints in any part of the com-
pressed air or gas system. Failure to insure system compatibility with compres-
sor piping is dangerously unsound.

Never use a flammable or toxic solvent for cleaning the air filter or any parts.
Always use a safety solvent and follow the directions supplied.
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SECTION DESCRIPTION

General--Quincy Compressor’s QDD and QDG are heavy duty, two stage, double acting,
water cooled, oil free compression chamber compressors.

Principles of Compression--Air or gas is drawn into the low pressure cylinder on both
the up and down strokes of the piston, compressed on both strokes, and discharged from
the low pressure cylinder on both strokes. The compressed air passes through an externally
mounted intercooler (if used) and then into the high pressure cylinder where, like the low
pressure cylinder, air is drawn in, compressed and discharged on both strokes of the piston.

Description of Lubrication--Oil lubrication is restricted to the running gear in the crankcase
and the crosshead group. Wiper rings located at the top of the crosshead guide group pre-
vents oil from reaching the compression cylinder. If a trace of oil should pass through the
wiper rings and move along the piston rod shaft toward the cylinder it would be thrown
off by the collars attached to the piston rod shafts. A positive displacement oil pump circu-
lates oil through the crankshaft to the main bearings and crankpin bearings and up through
the connecting rods to the crosshead and crosshead pin.

Specification

QGD-30W
Low

Pressure
Cylinder

6

High
Pressure
Cylinder

3.5Size (inches) 4" Stroke
Maximum Discharge PressurePSIG 400 600
Maximum Rod Load Rating (400-900 RPM)
Tension/Compression (Pounds) 2,000/2,000 2,000/2,000
Maximum Differential PressurePSI 71 208
Piston Displacement, CFD at 900 RPM Head End 84,823 28,863

Crankend 82,467 26,507
Total 167,290 55,370

Piston Rod Displacement, CFD 900 RPM Crankend 2,356 2,356
Head End 8.48 6.94% Inherent Cylinder Clearance Volume
Crankend 12.57 16.17

Average
Average Valve Gas Velocity (per APT-618) FT/MIN.

9.52
2,770

30

600
Teflon

Frame Power Rating (BHP)
Piston Speed at 900 RPM, FT/MIN

Piston Ring Material

12.56
2,080

QDD-25W PERFORMANCE TABULATION
Stroke 4", L.P. Bore 6", H.P. Bore 31/2

Motor PSIG Discharge
H.P. Pressure 100 125 150 175 200
10 RPM 460 460 400

CFM Displacement 59.38 59.38 51.65
CFM Free Air 44.50 44.00 37.60

15 RPM 723 645 645 570 508
CFM Displacement 93.33 83.25 83.25 73.58 65.57
CFM Free Air 71.20 62.50 61.70 54.30 47.20

20 RPM 893 893 846 800 723
CFM Displacement 115.27 115.27 109.20 103.31 93.33
CFM Free Air 85.50 84.90 80.20 75.20 68.00

25 RPM 893 893 893
CFM Displacement 115.27 115.27 115.27
CFM Free Air 84.00 83.40 82.40



SECTION II BEFORE UNCRATING
Procedure---Before uncrating the following steps should be taken:

1. Immediately upon receipt of the equipment, it should be inspected for damage that
may have occured during shipment. If any damage is found, demand an inspection
immediately by an inspector from the carrier. Refer to append,x "A" for complete details.

2. Insure that adequate lifting equipment is available for moving the machinery.
3. Read the compressor nameplate to be sure the compressor is the model and size or-

dered.

SECTION III INSTALLATION
Location--Locate the compressor in an area that is clean, well lighted, and well ventilated
with sufficient space for safe and proper inspection, cleaning, maintenance, and the neces-
sary dismantling required. Outline drawings may be obtained from the factory showing the
required service clearances, or found in the parts book.

The maximum ambient temperature the compressor is capable of operating in is dependant
upon the temperature of the coolant supplied to the compressor, the final discharge pres-
sure, and the gas being compressed. Under no circumstances should the final discharge
temperature exceed 380 F (193 C).

Mounting--Mount the compressor on a sturdy steel base or concrete floor or pad and bolt
solidly in place. The foundation must support the weight of the compressor and absorb the
unbalanced forces and couples generated by the compressor. The small extra cost of a
heavy duty foundation will be well justified. When bolting solidly in place make certain that
the tie down bolts don’t distort the crankcase of the compressor. If the floor or base is
uneven at the point of mounting, it may be necessary to shim the feet.

Induction System--QDDAvoid locating the air compressor inlet system where it can in-
gest toxic, volatile or corrosive vapors, water, or extremely dirty air. Fine airborne dust, such
as cement or rock dust requires special filtration equipment which is not furnished as stan-
dard equipment with this compressor. If it is necessary to remotely install the air filters make
the inlet piping as short and direct as possible and as large or larger than the inlet connec-
tion to the compressor, for every eight feet of piping or ninety degree bend increase the
pipe diameter by one pipe size. The inlet piping must be thoroughly clean inside, remove
all weld slag or beads, rust or dirt. Galvanized pipe with screwed or flanged fittings is pre-
ferred.

--QGD-- On closed systems the suction piping must be thoroughly clean as described for
the QDD and must also include the necessary filters and scrubbers to eliminate liquid or
solid carryover to the compressor.

NoiseNoise is a potential health hazard that must be considered. There are local and
federal laws specifying maximum acceptable noise levels that must not be exceeded. Most
of the noise from the compressor emanates from the air inlet point and therefore may require
a silencer. Other methods of reducing noise to a listener may be achieved, but not necessar-
ily, by total enclosures, walls, or by moving and/or rotating the noise source. Care must
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be taken when erecting total enclosures or walls because if not properly done could contrib-
ute to the noise level andJor overheating. Consult your authorized Quincy Distributor if assist-
ance is required.

Soldering--Never join pipes or fittings by soldering, lead-tin solder alloys melt in the range
of the compressor discharge temperature. Silver soldering and hard soldering are forms of
brazing and should not be confused with lead-tin soldering. Silver soldering and hard solder-
ing is brazing with silver-alloy types of filler material’ and melt in the range of 1145 F (618
C) to 1800 F (982 C).

SECTION IV SYSTEM AND COMPONENT SELECTION
Pressure Pulsations--Total pipe length either to or from the basic compressor resulting
in near resonant conditions can create serious problems. Near resonant conditions occur
when the pulasting flow of air in and out of the compressor cylinders is close to being
in tune with the natural frequency of the pipework, the compressor framework, and/or the
surrounding structure (walls, windows, etc.). Problems created by near resonant conditions
are:

1.

2.

3.

4.

5.

6.

7.

Overloading the compressor drive unit.

Compressor valve breakage.
Damage to the surrounding structure.

Objectionable noise.

Loss of air capacity.

Aftercooler damage.
Fatigue failure of pipework and structural supports.

Methods of correcting near resonant conditions but not limited to are:
1. Change the developed length of the piping.

2. Strategically locate orifices or choke tubes in the piping system being careful not to
create any excessive pressure drops.

3. Add a commercial pulsation dampening device.

4. Add a volume chamber.

5. Change the compressor speed.

Piping FitupCare must be taken to avoid assembling the piping in a strain with the com-
pressor, it should line up without having to spring or twist it into position. Adequate expan-
sion loops or bends should be installed to prevent undue stresses at the compressor result-
ing from the changes between hot and cold conditions. Pipe supports should be mounted
independently of the compressor and anchored as necessary to limit vibration and prevent
expansion strains.

Water Pipino,--Water piping must be of adequate size to flow the required amount of cool-
ant at minimum head conditions, maximum coolant temperature and maximum compressor
operating conditions. Failure to adequately cool can result in short valve life and short piston
ring life.
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Cooling Water--Cooling water should be clean and cool. Scale forming or corrosive water
will shorten the life of watered cooled coolers. If there is any doubt about the condition
of the water have it analyzed. It may be necessary to add a water treatment system and/or
revise the cooling system. Under some conditions the life of the water cooled cooler can
be extended by changing to a water cooled cooler of different material, consult with your
local authorized Quincy Distributor.

The flow of cooling water must be controlled by a valve or water temperature regulator
in the inlet line to the cylinder. No restrictions such as valves, temperature regulators, etc.
should be placed in the cylinder water outlet in an open flow system. Restrictions can cause
the cylinder bore to fill with water due to possible cylinder head gasket seepage when unit
is stopped and cools.

Sight-flow indicators are recommended for the cylinder water outlet in a closed system. In
a closed system, to prevent any cylinder head gasket seepage, the compressor and water
circulating pump must be stopped simultaneously so the water pressure decreases to a neg-
ligible value at compressor shut down.

A thermometer with a 0-200 F range is recommended for the cylinder water outlet line
in both the opened and closed systems so accurate temperature readings can be obtained.

The maximum allowable water pressure for cylinder heads, jackets, and intercooler is 75
PSIG. A pressure reducing valve must be used if the water pressure exceeds 75 PSlG.

It is not practical to list exact rates of flow since too many variables such as pressure,
capacity, ambient and discharge temperatures, water temperature, and method of piping the
many different applications are encountered. The following formulae can be used for deter-
mining the rate of water flow required by the compressor.

Two stage air compressor with aftercooler.
HP x 42.4 GPM of water required

(140 C) 8.33
HP--Horsepower input to the compressor
C--Water supply temperature in F.

Note--For closed circuit cooling systems figure the water supply temperature (C)
to be 15 F above the maximum ambient temperature.

Two stage air compressors without aftercooler.
HP x 42.4 x 0.57 GPM of water required

(140 C) 8.33

Water Cooled Heat Exchangers--Water cooled heat exchangers must be sized and main-
tained to hold the design operating temperature of the compressor during maximum power
input to the compressor and at maximum supply water temperature to the heat exchanger.
A reserve capacity for removing heat should be built into the cooler for fouling. Provisions
must be. made for draining the coolant from the heat exchanger to prevent freeze-up when



not operational. Failure to adequately cool the compressor can result in short valve life and
short ring life.

Air Cooled Heat Exchangers--Air cooled heat exchangers like water cooled heat exchan-
gers must be sized to provide adequate cooling under the most severe conditions which
means providing for the maximum ambient temperature the compressor may operate in.
Once the cooler is in place and working, precautions must be taken to prevent restriction
of the cooling air flow to and from the cooler and recirculation of the cooling air.

Drives--The compressor is supplied with a 4 groove, B section, statically balanced sheave.
It is important that the compressor and drive sheaves are aligned properly and the V belts
are correctly tensioned. Improper pulley alignment and belt tension are causes for motor
overloading, excessive vibration, and premature belt and/or bearing failure. Important points
to be followed are:

1. Check compressor and drive sheaves for oil, grease, nicks and burrs and remove if
found.

2. Make sure compressor and drive sheaves are tight on shaft.
3. Align the compressor sheave with the drive sheave making sure the compressor shaft

and the drive shaft are parallel with one another.
4. Use matched belt sets for maximum belt life.

5. New belts stretch and must be adjusted several times before they will stay tight..

The recommended procedure for tightening V belts is as follows:

2.1 RECOMMENDED V-BELT TENSIONING METHOD
STEP 1. A. Measure the span length (1) of your drive (see figure 4-1).

B. At the center of the span (2), measure the force required to deflect one belt
on the drive 1/64" per inch of span length from its normal position (see figure
3-3). Be sure to apply the force perpendicular to the belt.

(3. For multiple V-belt installations, measure the force required to deflect a band
of belts 1/64" per inch of span length as discussed above. Divide the value
by the number of individual belts in the band to find the deflection force per
belt.

NOTE: Lay a steel bar or a narrow block of wood across the multiple V-belt section and
apply the deflection force to the bar so that all of the individual belts in the band
are deflected the same amount. Lay a straight edge or stretch a string from sheave
to sheave to use as a reference for measuring deflection. Lay the straight edge
or string across the back of the multiple V-belt section on the sheaves.

STEP 2. COMPARE THIS DEFLECTION FORCE WITH THE RANGE OF FORCES GIVEN
IN TABLE 4-1

A. If it is less than the minimum recommended force, the belts should be reten-
sioned.

B. If it is more than the maximum recommended force, the drive is tighter than
it needs to be.

C. The belts on a new drive can be tensioned until the deflection force for one
belt is 1/3 greater than the maximum recommended force, since the tension
drops rapidly during the V-belt run-in period.



Span Length

FIGURE 4-1

Deflection 1/o4’
Per Inch of Span

Small
Sheave
Diameter

RECOMMENDED DEFLECTION FORCES
Belt
Cross
Section

A

B

C

Small Sheave
Diameter
Range

3.0"-3.2"
3.4"-3.6"
3.8"-4.2"
4.6"-7.0"

5.0"-5.4"

5.6"-6.4

6.8"-9.4

7.5"-8.0"

8.5"-10.0"

10.5"-16.0"

Mimmum

2.3
2.5
2.9
3.5

4.0

4.5

5.0

5.8

Recommended
Deflection Force, Lbs.

7.1

7.9

9.3

11

Maximum

3.2
3.6
4.2
5.1

5.9

6.7

7.4

8.6

10

11

13

16

TABLE 4-1

Safety Valves--Safety valves are pressure relief valves and should be sized and purchased
with a pressure setting to protect the weakest link in the system. Never change the pressure
setting, only the safety valve manufacturer or an approved representative is qualified to make
a change.

Safety valves are to be placed ahead of any potential blockage point which includes but
not limited to, shut-off valves, heat exchangers, pulsation dampeners, and discharge
silencers. Ideally the safety valve should be inserted directly into the pressure point it is
sensing, not connected with tubing or pipe, and pointed away from any chance bystander.
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The safety valve shall prevent pressure in the weakest component from exceeding 110%
of the maximum allowable working pressure during maximum flow conditions but must not
be set higher than the maximum working pressure of the weakest link. FAILURE TO PROP-
ERLY SIZE, SET AND INSTALL PRESSURE RELIEF VALVES CAN BE FATAL. It is impor-
tant to use the gas temperature when sizing a safety valve.

Pressure Vessels--Air receiver tanks and other pressure containing vessels such as, but
not limited to, pulsation bottles, heat exchangers, moisture separators and traps, shall be
in accordance with ASME Boiler and Pressure Ve,ssel Code Section VIII. FAILURE TO
ADHERE TO THE ASME CODE CAN BE FATAL.

The purpose of the air receiver is to stabilize the pulsations from the compressor so that
a steady flow of air is delivered to the distribution line. It also serves as a storage tank
and helps condense out any moisture which may be present in the air.

It is important that the reciever be of proper size. Generally the minimum cubic content
of the air receiver is 1/3 of the free air delivery of the compressor. For compressors equipped
with automatic start and stop controls, the cubic content of the receiver must be determined
to prevent excessive starting.

The discharge line from the compressor should enter the receiver at its lowest point. The
air distribution line from the air reciever to the plant system should be near the top of the
receiver. Pipe the drain in the bottom of the receiver to a convenient and safe location
for removing the condensate, an automatic drain valve is a good investment.

If the air receiver is located outside or in an unheated area where temperatures of 32 deg.
F. and below may be encountered, provisions must be made to keep the safety valves,
pressure gauge, and drain from freezing.

Air Distribution Lines--The air distribution lines should be sized so the pressure drop at
any point in the system does not exceed 10% of the air receiver pressure. Generally the
discharge piping from the reciever should be the same size as the compressor discharge
connection.

All piping should either be sloped to the receiver or a drop leg or moisture trap insuring
the removal of any moisture present.

All service line outlets should be installed at the top of the headers. This will prevent mois-
ture from entering the tool or device using the gas.

Shutoff valves protected by safety relief valves in the system, should be installed at all ser-
vice line outlets to eliminate leakage when the tools are not in use.

Install auxiliary air receivers near heavy loads or at the far end of a long system. This
will insure sufficient pressL:re if the usage is intermittent.

Guards--All mechanical action or motion is hazardous in varying degrees and needs to
be guarded. Guarding shall be in compliance with OSHA SAFETY & HEALTH STANDARDS
29 CFR 1910.219 in OSHA manual 2206 revised November 7, 1978, and any state or local
codes.



Manual Relief and Shutoff Valves--Install a manual relief valve to vent the compressor
and the compressor discharge line to atmosphere. In those instances where the air receiver
tank services a single air compressor, such as a tank mounted unit, the manual relief valve
can be installed in the receiver. Where a manual shutoff valve (block valve) is used, the
manual relief valve shall be installed upstream from the shutoff valve (block valve), and
a safety relief valve installed upstream from the manual relief valve. These valves should
be certified for the capacity, gas, pressure and temperature to which they will be applied
and installed as to permit maintenance to be performed in a safe manner. NEVER substitute
a check valve for a manual shutoff valve (block valve) if its the purpose of the manual
shutoff valve to isolate the compressor unit from a system for servicing.

WarningsmWarning signs and labels shall be provided with enough light to read, conspicu-
ously located, and maintained for legibility.

ControlsGD, Plain valves are standard with the compressor. QDD, Suction valve unload-
ing mechanisms are standard with the compressor.

QGD & QDDOptional controls are available for constant speed, load--unload operation
and stop---start operation.

SECTION V PREPARATION FOR STARTING
The following check list shall be adhered to before putting the compressor into operation.
FAILURE TO PERFORM THE CHECKS MAY RESULT IN SERIOUS INJURY OR DEATH,
PROPERTY DAMAGE AND/OR MECHANICAL FAILURE.

1. Remove all loose pieces and tools around the compressor installation.
2. Check oil level in crankcase.
3. Check drive and compressor pulley for alignment and tightness on shaft.
4. Manually rotate the compressor through enough revolutions to be certain there are

no mechanical interferences.

5. Check air filter installation, oil bath air filters are not to be used.
6. Check belt tension, see recommended procedure for tightening belts.
7. Check all pressure connections for tightness.
8. Check to make sure all safety relief valves are in place.
9. Check to be sure all guards are in place and securely mounted.

10. Check fuses, circuit breakers and thermal overloads for proper size.
11. Open all manual shutoff valves (block valves) at and beyond the compressor dis-

charge.

12. Turn on cooling water, fill system and check for leaks.

a. When manual water control is used, adjust water valve in the inlet line to maintain
a small flow of water.

b. When a water temperature regulator valve is used, there must always be a small
bypass to allow water to circulate around the sensing bulb at all times.
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c. When a solenoid water shutoff valve is used, there must be a manual bypass valve
installed for filling. The manual bypass valve is to be closed for normal operation.

13. After all of the above conditions have been satisfied, jog the starter switch to check
the rotational direction of the compressor it must agree with the directional arrow on
the oil pump.

SECTION IV STARTING AND OPERATING

The following procedure should be followed for; startup of a new installation, startup after
changes have been made to an existing installation, and startup after service repair work
has been performed.

1. Instructions in addition to those contained within this manual, supplied by manufacturers
of supporting equipment, must also be read and understood before startup.

2. Start compressor and watch for excessive vibration or strange noises. If either is ob-
served, stop the compressor and correct. See stopping instructions.

3. Observe temperature and pressure gauges closely for the first hour of operation and
then frequently for the next seven hours. After the first day, temperature, pressure and
general compressor operation should be monitored at least once every eight hours.
If any abnormal conditions are witnessed, stop the compressor and correct the problem.

Maximum Discharge Temperature, Air--380 F
Oil Pressure @ Operating Speed & Temp. 18 20 psig

4. After two days of operation check belt tension, oil level, and oil & water piping for
leaks.

5. Daily starting Routine;

a. Check oil level in crankcase.

b. Drain all moisture separators.

c. Turn on cooling water supply.

d. Start compressor per packagers instructions.

e. Check oil pressure.
f. Check system and/or air receiver pressure.

g. Check safety relief devices.

h. Check control system for proper operation.

6. Daily check list;

a. Oil level and oil pressure of crankcase.

b. Air discharge temperature.

c. Cooling water outlet temperature.

d. Manually blow safety valve.

e. Air receiver or system pressure.
f. Intercooler pressure.
g. Operation of controls.

h. Drain moisture separators and traps.



i. Operation of scrubber (if used), including high liquid level.

j. Check for abnormal temperature.

k. Check for abnormal noise and/or vibration.

The above items should be checked at least every eight hours and preferably more often.
It is not good practice to allow a machine to operate unattended over prolonged periods
of time.

7. Cooling water;

a. Maintain the cylinder outlet water temperature at 120-140 F. Set water temperature
shutdown or alarm switch at 160 F.

Running the cylinders too cold may result in condensation and rust which would result
in cylinder pitting and short ring life. Insufficient water causes excessive heat and results
in reduced running clearance, short ring life and the Teflon rings may swell enough
to stall the unit.

8. Stopping unit;

a. Unload the compressor before stopping. If the unit is to stand idle, the cooling water
must be turned off, allowing water to run through the cylinder will cause condensate
and rust.

Note: Compressor must be operated at least one hour every two or three days to pre-
vent a rust film from forming on the cylinder walls. If the unit must stand idle
for a prolonged period of time, adequate protection against rust formation must
be provided.

SECTION VII LUBRICATION
Crankcase Lubrication System (Fig. 7-1)---The crankcase rotating and reciprocating parts
are lubricated by means of a positive displacement rotary gear type oil pump. Oil is drawn
up from the crankcase oil sump through an oil strainer, to the oil pump. From the oil pump
the oil is forced under pressure through the crankshaft and connecting rods to lubricate
the crankpin journals, the main journals, the crosshead pin bushings and the crosshead
walls.

Normal oil pressure is between 18 and 20 PSIG at rated speed and operating temperature.

Oil Sump Strainer (Fig. 7-1)--The screen type oil sump strainer filters out small particles
of dirt and sludge which may be present in the crankcase. At every oil change, the oil
sump strainer should be thoroughly cleaned in a safety solvent. If an appreciable sludge
build-up exists, thoroughly clean the entire crankcase. Never use a flammable or toxic sol-
vent for cleaning, always use a safety solvent and follow the directions supplied.

Oil Pump (Fig. 7-1 & 7-2)--The oil pump is an internal gear type pump with an adjustable
pressure relief valve. It is flange mounted and piloted to the oil pump housing and driven
directly by the crankshaft. Normally no adjustment is required to the oil pump. If necessary
the relief valve can be adjusted to regulate the oil pressure. Refer to fig. 7-2 this section.
Loosen Iocknut--increase oil pressure by turning adjusting screw clockwiseecrease oil
pressure by turning adjusting screw counterclockwise. After adjustment tighten the Iocknut.
The oil pump is NOT self reversing! It mustbe manually reversed.
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Oil Pump

headPin i
jCrosshead Pin

Cover

Free Floating
Crosshead Pin

ICrosshead

jCrosshead
Wall

--,Crankpin

CRANKCASE LUBRICATION SYSTEM
FIGURE 7-1
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The proper rotation of the compressor is shown by the directional arrow at the top of the

oil pump housing, see fig. 7-2.

To reverse compressor rotation; remove the six capscrews from the oil pump housing, rotate
the oil pump housing 180 degrees without removing it from the bearing carrier and such

that the arrow at the bottom becomes the top directional arrow, reinstall the six capscrews,
move the oil pressure gauge from its original position to the tapped hole at the top of the

oil pump housing face and using the pipe plug removed from this hole plug the hole left

by removing the gauge at the bottom.

The tapped hole at the bottom of the oil pump housing face is always the suction side

of the pump, regardless of the pump direction.

THE DIRECTIONAL ARROW AT THE TOP OF THE OIL PUMP HOUSING MUST AGREE
WITH THE DIRECTIONAL ROTATION OF THE COMPRESSOR. Failure to agree will result

in no oil pressure and the compressor running gear seizing.- .Directional Arrow

i/ / /S "\\\ ’" Compressor Rotation

Locknut

ring Carrier

OIL PUMP & CRANKCASE

Figure 7-2

Lubricant--CAUTION!!! THE CRANKCASE OF THIS MACHINE WAS DRAINED BEFORE
SHIPPING. FILL THE COMPRESSOR CRANKCASE WITH THE RECOMMENDED GRADE
AND VISCOSITY OF OIL.

Before starting this compressor, be sure to fill the crankcase to the full mark on the bayonet
oil level gauge. The oil level must be maintained between the two marks on the gauge.
Never allow it to fall below the lower mark.

The type of oil depends on operating conditions and ambient temperature at the point of
installation. A high quality turbine or compressor type paraffinic based oil or an oil with an
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(API) American Petroleum Institute service "SC" classification is recommended. For proper
viscosity refer to the chart below.

AMBIENT TEMPERATURE AT
POINT OF INSTALLATION

BELOW 0 DEG. F.
0 DEG. F. to 32 DEG. F.
32 DEG. F. to 80 DEG. F.

ABOVE 80 DEG. F.

SAE VISCOSITY
OR EQUIVALENT

SAE 5W
SAE 10W
SAE 20W
SAE 30W

Crankcase Oil Capacity
41/2 Quarts to add mark
7 Quarts to full mark

Change oil after first 500 hours and every 2000 operating hours after that, unless the condi-
tion of the oil dictates more frequent changes.

Synthetic LubricantsmKits are available through the Service Department for most Diester
and Phosphate Ester synthetic lubricants. Use of a synthetic lubricant without the proper
kit will cause gaskets and "O" rings to deteriorate.

Safety Precautions

SECTION VIII MAINTENANCE

WARNING!!!-NEVER ASSUME THE COMPRERSOR IS READY FOR
NANCE OR SERVICE BECAUSE IT IS STOPPED. THE AUTOMATIC
START CONTROL MAY START THE COMPRESSOR AT ANY TIME!

MAINTE-
STOP

The following procedure should be followed to maximize safety when preparing for mainte-
nance or service.

1. Disconnect and lockout the main power switch and hang a sign at the switch stating
the unit is being serviced.

2. Close shutoff valve between receiver and compressor, or reciever and plant air system,
to prevent any back-up of air flow into the area being serviced.

3. Shut off water and depressurize system.
4. Lock open manual vent valve and wait for the pressure in the system to be completely

relieved before starting service. Do not close manual vent valve at any time while the
system is disassembled.

5. Open all manual drain valves within the system being serviced.

6. Wait for the unit to cool before starting service, (Temperatures of 125 F can burn
the skin). Some surface temperatures exceed 350 F when the compressor is working.

The

1.

following safety procedures should be followed while performing service.

Loosen, but do not remove, flange or component bolting and carefully pry apart to be
sure there is no residual pressure before removing the bolting.
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2. Clean up all oil spills immediately to prevent slipping.
3. Capscrews, bolts and nuts should be tightened with a torque wrench in accordance

with the torque values shown in the parts list, or this manual.

4. NEVER use a flammable solvent such as gasoline or kerosene for cleaning air filters
or compressor parts. Safety solvents are available and should be used in accordance
with their instructions.

Air FiltersmNever install an oil bath or oil wetted filter on this compressor.

Servicing of the filter should be done in accordance with the filter manufacturer’s service
instructions. Frequency of service is dependant upon atmospheric conditions and should be
established by checking at regular intervals until a pattern for servicing is found. Daily
maintenance of the filter is not uncommon in dirty conditions.

Always make sure all seals, gaskets, clamps and hose connections on the filter and suction
line are absolutely air tight. Each time the filter is serviced, inspect the interior of the cylinder
or suction line for dirt. If dirt is found, determine the cause and correct.

Valves--The suction and discharge valves are of the frictionless plate design tailored for
the QDD and QGD non lubricated compressors. Except for the valve seat and bumper all
parts in the standard valve are stainless steel. Optional valves are available from Quincy
with stainless steel seats and cadmium plated alloy steel bumpers.

Service intervals for the valves should be established by experience with the application.
Atmospheric conditions or the gas being compressed, maintenance of suction filter or scrub-
ber (if used), compressor rpm and pressure, and operating temperatures all have an effect
on valve life. Valve malfunctions can best be noted by monitoring the compressor perfor-
mance while it is operating. Abnormal performance that may be valve related is as follows:

1. Low gas delivery.
2. Low discharge pressure.
3. High or low interstage pressure.
4. Excessive discharge temperatures.
5. Excessive power input.

A. Valve Assembly Removal From Head or Cylinder

WARNING!!! DISCONNECT AND LOCK OUT THE POWER TO THE COMPRESSOR.
RELEASE GAS PRESSURE FROM THE CYLINDER BEFORE REMOVING THE
VALVES. NEVER REACH HAND INTO THE CYLINDER UNTIL A VALVE HAS BEEN
REMOVED FROM EACH END OF THE CYLINDER AND THE CRANKSHAFT HAS

BEEN BLOCKED SO THAT IT CAN NOT MOVE DUE TO POSITION OF COUNTER-

WEIGHTS OR OTHER ACCIDENTAL CAUSES.
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1. Remove special lock nut or unloader assembly on valve cover plate and back out set
screw or threaded sleeve.

2. Remove valve cover plate.

3. Lift out valve retainer.

4. Lift out valve assembly and gasket.

B. Installation of Valve Assembly into Head or Cylinder
1. Inspect and clean the valve seating surface in the head or cylinder.
2. Install a new valve seat gasket.
3. Check valve plate cover gasket and replace if necessary.
4. For valve assembly installation into the cylinder head, reverse steps listed under "Valve

Assembly Removal From Head or Cylinder".

For valve assembly installation into the cylinder it is necessary to insert a rod through
the valve retainer, set the valve assembly in place makinl sure the valve seat gasket
is on the seat, and then while holding the valve assembly in place, with the rod, slide
the valve retainer along the rod until it contacts the valve assembly. The valve retainer
will hold the valve assembly in place and the rod can be removed.

5. Replace the valve cover plate by inserting the four capscrews in the corners and tight-
ening to the torque specifications shown in the chart below.

6. Install and/or snug up set screw or threaded sleeve in center of valve plate and torque
to specifications shown in chart below.

7. If valve plate has set screw, assemble lock nut over top and torque to specification
shown in table below.

8. If valve plate has a valve unloader assembly, insert the unloader pin and spring through
the threaded sleeve and install valve unloader assembly oLver threaded sleeve. Tighten
valve unloader assembly.

DESCRIPTION TORQUE, DRY
Cover plate capscrews 1/--13 x 2.00
Set screw 3/4--16 x 3.00
Set screw 3/,--16 x 1.75
Special nut 3/,--16 UNF
Threaded sleeve, L.P.
Threaded sleeve, H.P.

75 FT. LBS.
75 FT. LBS.
75 FT. LBS.

200 FT. LBS.
75 FT. LBS.
75 FT. LBS.

Note: For relative positioning of valve parts see Parts List Book.

Unloading Mechanism, Suction Valve---The suction valve unloader assembly is standard
equipment with the QDD and is a diaphram operated plunger that when pressurized holds
the suction valve off its seat. A minimum pressure of 35 psig is required to unload the
valve.

Piston and Piston Rod Assembly--The piston is guided in the cylinder bore by one Teflon
rider ring which prevents the piston from contacting the cylinder wall. On either side of the
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Teflon rider ring is a Teflon compression ring which prevents the compressed gas from leak-
ing from one compression chamber to the other. Owing to the fact that conditions and gases
vary greatly in their influence on the life of Teflon rings, it is recommended that ring wear
be checked every 500 hours until a wear rate is established for your particular application.

A. Checking Piston Ring Wear (Fig. 8-1).

1. Remove the cylinder head.

Force piston to one side and measure the clearance between the top edge of the piston
wall (not the piston ring) and the cylinder wall at the piston’s nearest point to the cylin-
der wall. Repeat this procedure for several points around the piston, each time forcing
the piston toward the point to be measured. If the clearance is 0.015 inches or less
replace the piston rings.

B. Removing Piston and Piston Rod Assembly.

1. Remove the cylinder head.

2. Remove hand hole plate from distance piece.

3. Remove oil slinger from piston rod.

4. Remove oil stop head screws.

Rotate crankshaft until the three piece wiper ring set is exposed.

Unhook the garter springs and remove with the three piece wiper rings. NEVER SLIDE
THE WIPER RINGS OVER THE THREADS ON THE PISTON ROD. If rings are to
be reused they must be installed in the same order and segmental position as when
they were last removed.

7. Remove the two 1/---13 hex head packing flange bolts holding the packing cases
in place.

Rotate the crankshaft until the packing rings and cases are exposed.

Slide the packing ring cups out of the way and remove the packing rings by unhooking
the garter springs and removing with the three piece packing ring sets. NEVER SLIDE
THE PACKING RINGS OVER THE THREADS ON THE PISTON ROD. If rings are
to be reused they must be installed in the same order and segmental position as
when they were last removed.

10. Remove a hand hole plate from the crosshead guide.

11. Loosen the hex nut on the piston rod next to the crosshead.

12. Grasp the piston rod by hand or with a strap wrench and unscrew the complete as-
sembly from the crosshead. DO NOT MAR THE PISTON ROD.

13. Remove the Iockwasher and hex nut from the piston rod and slide off the stop head
cover, the packing flange and packing cups, as the piston and piston rod assembly
are pushed up through the cylinder.
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C. Replacing Piston on Piston Rod

1. Remove special nut holding piston to piston rod with special spanning tool (160150).

2. Remove old piston and install new one. Torque the special nut with the spanning tool
to; 85 Lb. Ft. for the first stage piston and 110 Lb. Ft. for the second stage piston.

D. Replacing Piston and Piston Rod Assembly

1. Assemble the packing ring cups on the packing ring flange with cup AB on top, CD
in the middle, and EF next to the flange. DO NOT INSERT THE PACKING RINGS.

2. Lighty fasten the packing flange and cups in place.
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3. Rotate the crankshaft so that the crosshead is in the uppermost position.
4. Install the piston rings on the piston.
5. Insert the piston and piston rod assembly down through the cylinder and packing cups.
6. Slide the oil stop head cover over the piston rod and allow the piston rod to rest

on the crosshead.
7. Install the hex nut on the piston rod and run to the end of the threads.
8. Place the Iockwasher on the threaded end of the piston rod and thread the piston

rod into the crosshead until the piston is approximately 1/16 inches below the top sur-
face of the cylinder. CARE MUST BE TAKEN NOT TO MAR THE PISTON ROD.

9. Install cylinder head and torque as shown below.

Proper Head Bolt
Torque Sequence

HEAD BOLT TORQUE--150 FT. LBS.
DRY THREADS

10. Remove one crank end valve from the cylinder.
11. Rotate crankshaft until piston is at top dead center.
12. Back piston rod out of crankcase by hand or with strap wrench until the piston just

touches the cylinder head.
13. Insert 1/6 inch diameter soft lead wire (1/2 to 1 inch long) into the crank end valve

opening and rotate crankshaft one complete revolution so bottom of piston crushes
soft lead wire. If wire does not crush, lap two thicknesses of wire over one another
and crush.

14. Measure thickness of crushed wire or wires with micrometer, this is total clearance.
15. Turn piston rod into the crosshead so that 2/3 of the total clearance (from step 14)

will be at the cylinder head end of the piston and 1/3 at the crankshaft end.
Note: Piston will move up or down approximately 0.125 inches for each revolu-

tion of the piston rod in the crossheado
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16.

17.

18.

19.

20.

21.

22.

23.

24.

Snug hex nut on piston rod against crosshead piston and crush a new piece of wire
in the cylinder and measure.

Repeat until setting is -,-0.010 of calculated value.

Torque hex nut on piston rod against crosshead to 200 FT. LBS., DRY THREADS.
Recheck clearance by crushing another piece of wire to be certain nothing moved.

Remove loosely threaded capscrews from packing ring flange and separate packing
ring cups.
Two packing rings, each of a different style, are to be installed in each cup. It is
extremely important that the packing rings are installed exactly as explained below.

Top Side

Nylon

Top Radial Ring Bottom Tangential Ring
Cylinder Side Crankcase Side

PACKING RINGS

a. Dimpled side of both style packing rings must be installed with the dimples facing
the top outer cylinder head.

b. Segments of the packing ring must be assembled with the dimples in the positions
shown. For the radial segmented ring the dimples close to the split must be assem-
bled next to each other and for the tangential segmented ring the same holds true.

c. The nylon plug in the bottom tandential packing ring locates in the hole on the
under side of the top radial packing ring.

d. Hook garter spring around the piston rod.

e. Put two sections of the segmented packing ring on the piston rod and slip spring
into position.

f. Stretch spring and insert third segment of packing ring.

Note: Before reinstalling old packing rings read section titled "Packing Rings and
Wiper Rings".

Slide packing cups, packing rings, and packing flange into position and fasten flange
in place. Dry torque flange capscrews to 75 Ft. Lbs.

Install wiper ring set (3 rings) in place on piston rod as explained for the packing
rings in step 214. e. and f. The smooth side of the ring must face the cylinder
and the notched side of each ring must face the crankcase. Because all three rings
are alike no particular stacking order is required nor is any particular positioning of
the three segments of each ring relative to each other required, however, it is always
a good practice when replacing used rings to install them in the exact same positions
from which they were removed.

Slide the wiper rings and oil stop head cover in place and incremently dry torque
the four capscrews to 8 Ft. Lbs. by moving back and forth across the bolt pattern.
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25. Install the oil slinger (collar) on the piston rod, with "O" rings, as follows:
a. Move piston to top dead center.
b. Position oil slinger 2 inches below packing flange on piston rod.
c. Tighten Allen head screws evenly by alternating back and forth until a dry torque

reading of 6 Ft. Lbs. is reached. Failure to draw up evenly will result in a cracked
oil slinger.

26. Assemble the hand hole cover on the distance piece by evenly dry torquing the
capscrews to 12 Ft. Lbs. while alternating across the bolt pattern.

27. Repeat step 26. For the crosshead guide hand hole cover plate and dry torque to
30 Ft. Lbs.

Packing Rings and Wiper Rings
Packing Ringsmlf blowby past the packing rings is suspected a quick check can be made
by removing the breather assembly from the distance piece and holding ones hand 6 inches
away. When pulses of air are felt a further check of the packing rings should be made
as follows:

1. Follow steps 2, 7, 8, and 9, under section "B" of the "Piston and Piston Rod Assembly"
titled "Removing Piston and Piston Rod Assembly", for instructions on how to remove
the packing rings.

2. Assemble the packing rings around a 1.000 inch diameter rod to determine if the pack-
ing rings are worn out. If no radial gap exists between the segments of the top radial
packing rings the packing ring is worn out. If no radial gap exists at the inner most
point of the I.D. of the bottom tangential packing ring segments (Do not confuse the
small 1/18 inch relief or the tangential parting line with the point to look for the gap)
the packing ring is worn out.

Note: If any one packing ring is worn out the complete set should be replaced.

Wiper RingsmWhen excessive oil is passing the wiper rings the following procedure should
be followed:

1. When removing the Wiper rings follow steps 2, 4, 5, and 6, in section "B" titled "Remov-
ing Piston and Piston Rod Assembly" which in turn can be found under the main head-
ing of "Piston and Piston Rod Assembly".

2. Assemble the wiper rings around a 1.000 inch diameter rod to determine if the wiper
rings are worn out. If no radial gap exists between the segments of the wiper rings
they are worn out.

Note: If any one wiper ring is worn out the complete set should be replaced.

Installation of the packing rings and wiper rings should be done as explained in steps 21,
22, 23, 24, and 26, in section "D" titled "Replacing Piston & Piston Rod Assembly" which
can be found under the main title of "Piston and Piston Rod Assembly".

Crosshead and Connecting Rod Assembly (Fig. 7-1)--The crosshead and connecting rod
are aluminum with positive lubrication supplied through the connecting rod to a free floating
crosshead pin. The crosshead pin is hollow and carries oil to matching oil holes and grooves
in the crosshead to provide lubrication to the thrust faces of the crosshead. The crosshead
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pin bushing in the connecting rod is bronzeand the bearing inserts at the crankshaft end
are a steel backed tin based babbit. Note: 0.010 undersize bearing shells are available from
Quincy.

A. Removal of Crosshead and Connecting Rod Assembly

WARNING!!! DISCONNECT AND LOCK OUT THeE POWER TO THE COMPRESSOR
AND RELEASE THE GAS PRESSURE FROM THE CYLINDERS

1. Drain the water from the cylinder, cylinder head, and intercooler (if provided).

2. Remove piston and piston rod assembly as explained in section "B" under the main

heading of "Piston and Piston Rod Assembly".

3. Remove cylinder and distance piece.

4. Remove hand hole plate from crankcase.

5. Remove connecting rod cap from connecting rod.

6. Push crosshead and connecting rod assembly up through the crosshead guide.

B. Installation of Crosshead and Connecting Rod Assembly

1. Reverse Steps 3, 4, 5, & 6 of "A" above and torque capscrews and connecting rod
bolts as follows:

a. All screws, bolts and nuts are to be tightened by crossing back and forth across
the bolt hole pattern and gradually increasing the torque until the desired specifica-
tion is reached.

b. The torque specifications are as follows:
C’bore screw, distance piece to crosshead guide. Dry 75 Ft. Lbs.
Hex screw, crankcase hand hole cover plate. Dry 12 Ft. Lbs.
Hex nut, connecting rod. Dry 60 Ft. Lbs.

2. Complete the reassembly by referring to section "D" of the "Piston and Piston Rod
Assembly".

C. Removal of Crosshead from Connecting Rod

1. Remove crosshead pin covers to expose crosshead pin.

2. Heat crosshead with hot water to remove crosshead pin. DO NOT push out the cross-
head pin from a cold crosshead, it will gall the bearing surfaces in the crosshead.

D. Reassembly of Crosshead to Connecting Rod

1. Heat the crosshead with hot water.

2. Insert the connecting rod in the crosshead and palm press the crosshead pin in place.

3. Assemble crosshead pin cover and gasket.
Torque capscrews dry to 6 Ft. Lbs.
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4. Install screw retainer wire as shown to prevent screws from backing out.

Connecting Rod Bearing ShellsmReplacement of the connecting rod bearing shells does
not require the removal of any compressor parts above the crankcase. The following proce-
dure can be used for replacing the bearing shells:

WARNING!!! DISCONNECT AND LOCK OUT THE POWER TO THE COMPRESSOR
AND BE CERTAIN THAT THE COMPRESSOR ASSEMBLY IS SECURED SUCH
THAT IT CAN NOT TIP OVER.

1. Remove a hand hole cover plate from the crankcase and any plumbing and/or ancillary
equipment that may be in the way.

2. Remove the connecting rod cap.
3. Rotate the crankshaft away from the connecting rod and remove the bearing shells.
DO NOT allow the connecting rod to drag on the crankshaft bearing journal.

4. Install the new bearing shells being certain that the projection on the bearing shell fits
into the recess in the connecting rod. Do the same with the connecting rod cap.
Note: The bearing shell extends slightly beyond the cap. DO NOT file this. This overlap
provides the bearing clearance when it is crushed.

5. Apply crankcase lubricating oil with finger to the bearing surface of the bearing that
rides on the crankshaft journal.

6. Position the connecting rod with its bearing shell on the crankshaft.
7. Install the connecting rod cap with the pip mark on the same side as the connecting

rod.

8. Install the hex nuts and washers on the connecting rod bolts. Dry torque incrementally
while alternating between Iocknuts until 60 Ft. Lbs. is reached.

9. Rock pulley back and forth to be sure connecting rod is free on shaft. If connecting
rod is in a bind pulley will be difficult to move, remove connecting rod and correct
problem.

Crankshaft and Main Bearings (Fig. 7-1)---The crankshaft material is ductile iron. Counter-
weights are located at each connecting rod journal for optimum balancing. Tapered roller
bearings support the two main journals. Positive lubrication is provided to all bearings on
the crankshaft by rifle drilled holes through the crankshaft.

A. Removal of Crankshaft
1. Drain the water from the cylinder, cylinder head, and intercooler, if used.
2. Remove hand hole cover plate from the crankcase and any plumbing and/or ancillary

equipment that may be in the way.
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3. Remove the connecting rod caps and bearing shells. See instructions under connect-
ing rod bearings.

4. Attach sling or chain to cylinder assembly and remove slack from sling or chain with
hoist. Retain only enough tension to prevent the top assembly from tipping over when
step 5, is completed.

5. Remove counterbore screws holding crosshead guide to crankcase.

6. Lift crosshead guide, cylinder, distance piece, and head assembly from crankcase as
one unit.

7. Remove pulley from crankshaft by removing hex screws at hub of pulley.

8. Remove adjustment plate assembly with shims from pulley end of crankcase.

9. Remove 6 hex screws and 2 counterbore screws holding the bearing carrier assembly
to the crankcase. Support crankshaft so that it does not drop and remove bearing
carrier assembly. Be careful not to damage oil pickup screen.

10. Remove crankshaft with care.

B. Replacement of Crankshaft

1. Before starting inspect all gaskets and replace any damaged ones.
2. Place crankshaft in crankcase with care, locating bearing cone into bearing cup on

pulley end and supporting and centering the oil pump end.

3. Install bearing carrier assembly by aligning slot in oil pump drive shaft with drive pin
in crankshaft hole. It may be necessary to rock crankshaft or bearing carrier assembly
until pump drive pin drops into pump drive shaft. NEVER force the bearing carrier
into place, a damaged oil pump will result.

4. Torque bearing carrier hex screws by gradually tightening back and forth across the
bolt hole pattern until a dry torque of 75 Ft. Lbs. is reached.

5. Install adjustment plate assembly with shims if no parts affecting the crankshaft end
play were replaced, see Fig. 7-1. Dry torque hex screws by criss crossing the bolt
hole pattern and gradually increasing the torque until 75 Ft. Lbs. is reached.

Crankshaft end play should be 0.002 to 0.0035 inches, if not within tolerance the end
play should be adjusted as follows:

a. With bearing carrier assembly torqued in place, assembly adjustment plate less
shim pack removed with old crankshaft and torque in place.

b. Install dial indicator to read end play of crankshaft.

c. Rock crankshaft while laterally pushing the crankshaft as far as it will go in one
direction.

Set dial indicator to read zero at this point. Note exact point of where dial indicator
tip is reading on the crankshaft because you must return to this point.

e. Rock crankshaft and push crankshaft as far as it will go in the opposite direction
making certain that the dial indicator tip is reading the exact same point as stated
in "d".

Read total end play of crankshaft and select proper shim combination to obtain
0.002 to 0.0035 inches of end play.

do
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g. Install shims, retorque adjustment plate, and determine resulting end clearance as
stated in b, c, d, e, f above.

h. Repeat until proper end clearance is achieved.

6. Replace top compressor assembly (crosshead guide, cylinder, distance piece, and
head assembly) taking care to position connecting rods as they are lowered into the
crankcase.

7. Replace bearing shells and connecting rod caps as explained under "Connecting Rod
Bearings".

8. Replace the hand hole cover plates and tighten gradually moving back and forth
across the bolt hole pattern until 12 Ft. Lbs. dry torque is reached.

9. Mount pulley and torque bolts gradually to 150 Ft. Lbs. dry torque.
10. See lubrication chart and add 7 quarts of oil.

Oil Pump Fig. 7-2
A. Reversing Direction--Arrow on top of pump body must point in the same direction the

compressor is going to rotate, it is not a self reversing oil pump.

Reversing the direction of the oil pump is done as follows:
1. Remove the six capscrews holding the oil pump to the bearing carrier.
2. Without removing the oil pump from the bearing carrier, rotate the oil pump 180 degrees

(such that the bottom arrow becomes the top arrow).
3. Dry torque the 6 capscrews to 6 Ft. Lbs. by gradually increasing torque while moving

back and forth across the bolt hole pattern.
4. Move the oil pressure gauge from the bottom hole to the top hole, and plug the bottom

hole.

B. Removal and Reinstallation of the Oil Pump
1. Remove the 6 capscrews holding the oil pump to the bearing carrier and remove the

oil pump.
2. Examine the "O" rings for damage and replace if necessary.
3. If there is trouble with the oil pump it should only be necessary to replace the pump

elements.
4. When reinstalling the oil pump, FIRST install the large "O" ring into the bearing carrier

cavity, NOT over the pump housing shoulder.
5. Mount the oil pump assembly taking care to align the slot in the oil pump driveshaft

with the drive pin in the crankshaft.

6. Rotate the pump so that the top arrow is pointing in the direction the compressor will
be run.

7. Dry torque the 6 capscrews by criss crossing the bolt hole pattern and gradually tighten-
ing until 6 Ft. Lbs. is reached.

8. Mount oil pressure gauge in top hole.

9. Loosen the Iocknut on the oil pressure adjustment screw and with the compressor run-
ning and the oil warm, adjust the screw to hold 18 to 20 psig.
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IBLE SHOOTING

Possible Causes

Restricted Filter or
Suction Lne
Defective Valves
Or Unloaders

Defective Control

X X

X X X X

X X

Excessive System Leakage

Incorrect Speed

Worn Piston Rings

Leaky Head Gaskets X X

Demand Exceeds Capacity X X

Drain Valve Open X X

V Belt Slipping X X

Defect=ve Pressure Gauge

Leaky or Loose Packing

X X

X X

X

Inadequate Cooling Water
Excessive Cooling
Water Temperature
Excessive Discharge
Pressure
Inadequate Crankcase
Lubrication

Excessive Belt Tension

Loose Pulley (Sheavel

Excessive Running
Clearances X

Insufficient Running
Clearances

Loose Crosshead

Insuff=cient Head
Clearances
Excessively Expanded
Teflon Rings

Loose Piston Rod Nut

Inadequate Foundation

X X X X

X

X

X X X

X X

Improper Grouting
Shmming or Bolting

Piping Improperly Supported

One End of Cylinder ’Inoperative X

Defective Safety Valve X

Clogged Intercooler X

Clogged Cylinder Jackets

Incorrect Electrical
Characteristics

Motor Too Small

Carrier Ring Excessively
Worn

X X

X
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X

X

X

X

X

X

X

X

X X

X X

X x
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SECTION X TORQUE CART
CRANKCASE GROUP

Seal Adjustment Plate Hex Screws (4)
and Hole Plate Hex Screws (6 each side)

75 Ft. Lbs.
12 Ft. Lbs.

BEARING CARRIER GROUP
Bearing Carrier Assembly Counter Bore Screws (2)
Bearing Carrier Assembly Hex Screws (6)
Oil Pump Housing Sem Screws (6)
Oil Inlet Bracket Counter Bore Screws (2)

75 Ft. Lbs.
75 Ft. Lbs.
6 Ft. Lbs.

30 Ft. Lbs.

CRANKSHAFT GROUP
Pulley Hex Screws (2) 150 Ft. Lbs.

CROSSHEAD CONNECTING ROD GROUP
Connecting Rod Nuts (2) 60 Ft. Lbs.

Crosshead Pin Cover Screw (2 each side) 6 Ft. Lbs.

CROSSHEAD GUIDE GROUP
Crosshead Guide to Crankcase Counter Bore Screws (7) 150 Ft. Lbs.

Crosshead Guide Hand Hole Plate Hex Screws (20) 30 Ft. Lbs.
Distance Piece to Crosshead Guide C’Bore Screws (12) 75 Ft. Lbs.

Oil Stop Head Hex Screws (8) 8 Ft. Lbs.

Oil Stop Head Cover Hex Screws (8) 8 Ft. Lbs.

Distance Piece Hand Hole Plate Hex Screws (12) 12 Ft. Lbso

Packing Case Hex Screws (2 each assembly) 75 Ft. Lbs.

Inner Head Hex Screws (11 total, 5 H.P. 6 L.P.) 75 Ft. Lbs.

Cylinder to Distance Piece C’Bore Screws (6) 200 Ft. Lbs.

CYLINDER GROUP
Discharge Valve Cover Hex Screws (4 L.P. & 4 H.P.) 75 Ft. Lbs.

Suction Valve Cover Hex Screws (4 L.P. & 4 H.P.) 75 Ft. Lbs.

Intake Flange Hex Screws (4) 75 Ft. Lbs.

Discharge Valve Retainer Set Screw (2) 75 Ft. Lbs.

Valve Retainer Set Screw Special Locknut (2) 200 Ft. Lbs.

Companion Flange Hex Screw (12 total, 4 each flange) 50 Ft. Lbs.

Suction Valve Hold Down Screw (1) 75 Ft. Lbs.

Suction Valve Hold Down Sleeve (1) 75 Ft. Lbs.

Water Inlet Plate Hex Screws (8 each side) 30 Ft. Lbs.

PISTON GROUP, LOW PRESSURE
Piston Rod to Crosshead Hex Locknut (1) 200 Ft. Lbs.

Piston Rod Collar Allen Head Screws (2) 6 Ft. Lbs.

Special Piston Nut (1) 85 Ft. Lbs.

PISTON GROUP, HIGH PRESSURE
Piston Rod to Crosshead Hex Locknut (1) 200 Ft. Lbs.

Piston Rod Collar Allen Head Screws (2) 6 Ft. Lbs.

Special Piston Nut (1) 110 Ft. Lbs.
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Possible Causes

SECTION IX TROUBLE SHOOTING
TROUBLE

Restricted Filter or
Suction Line
Defective Valves
Or Unloaders

Defective Control

Excessive System Leakage

Incorrect Speed

Worn Piston Rings

Leaky Head Gaskets

Demand Exceeds Capacity

Drain Valve Open

V Belt Slipping

Defective Pressure Gauge

Leaky or Loose Packing

Inadequate Cooling Water
Excessive Cooling
Water Temperature
Excessive Discharge
Pressure
Inadequate Crankcase
Lubrication

Excessive Belt Tension

Loose Pulley (Sheave)

Excessive Running
Clearances
Insufficient Running
Clearances

Loose Crosshead

X X X

X X X X X X X X

X X X X X

X X

X X X X X

X X X X

X X X

X X

X X

X X

X X

X X X X

Insufficient Head
Clearances

X

X

X X X X

X X

X X

X X

X

X X X

X

X

X

X

Excessively Expanded
Teflon Rings

Loose Piston Rod Nut

Inadequate Foundation

Improper Grouting
Shimming or Bolting

Piping Improperly Supported

One End of Cylinder
Inoperative

Defective Safety Valve

Clogged Intercooler

Clogged Cylinder Jackets

Incorrect Electrical
Characteristics

Motor Too Small

Carrier Ring Excessively
Worn

X

X X

X X

X X

X

X

X

X X

X

X

X

X

X

X X

X

X
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SECTION X TORQUE CART
CRANKCASE GROUP

Seal Adjustment Plate Hex Screws (4)
and Hole Plate Hex Screws (6 each side)

75 Ft. Lbs.
12 Ft. Lbs.

BEARING CARRIER GROUP
Bearing Carrier Assembly Counter Bore Screws (2)
Bearing Carrier Assembly Hex Screws (6)
Oil Pump Housing Sem Screws (6)
Oil Inlet Bracket Counter Bore Screws (2)

75 Ft. Lbs.
75 Ft. Lbs.
6 Ft. Lbs.

30 Ft. Lbs.

CRANKSHAFT GROUP
Pulley Hex Screws (2) 150 Ft. Lbs.

CROSSHEAD CONNECTING ROD GROUP
Connecting Rod Nuts (2) 60 Ft. Lbs.

Crosshead Pin Cover Screw (2 each side) 6 Ft. Lbs.

CROSSHEAD GUIDE GROUP
Crosshead Guide to Crankcase Counter Bore Screws (7) 150 Ft. Lbs.

Crosshead Guide Hand Hole Plate Hex Screws (20) 30 Ft. Lbs.

Distance Piece to Crosshead Guide C’Bore Screws (12) 75 Ft. Lbs.

Oil Stop Head Hex Screws (8) 8 Ft. Lbs.

Oil Stop Head Cover Hex Screws (8) 8 Ft. Lbs.

Distance Piece Hand Hole Plate Hex Screws (12) 12 Ft. Lbs.

Packing Case Hex Screws (2 each assembly) 75 Ft. Lbs.

Inner Head Hex Screws (11 total, 5 H.P. 6 L.P.) 75 Ft. Lbs.

Cylinder to Distance Piece C’Bore Screws (6) 200 Ft. Lbs.

CYLINDER GROUP
Discharge Valve Cover Hex Screws (4 L.P. & 4 H.P.) 75 Ft. Lbs.

Suction Valve Cover Hex Screws (4 L.Po & 4 H.P.) 75 Ft. Lbs.

Intake Flange Hex Screws (4) 75 Ft. Lbs.

Discharge Valve Retainer Set Screw (2) 75 Ft. Lbso

Valve Retainer Set Screw Special Locknut (2) 200 Ft. Lbs.

Companion Flange Hex Screw (12 total, 4 each flange) 50 Ft. Lbs.

Suction Valve Hold Down Screw (1) 75 Ft. Lbs.
Suction Valve Hold Down Sleeve (1) 75 Ft. Lbs.

Water Inlet Plate Hex Screws (8 each side) 30 Ft. Lbs.

PISTON GROUP, LOW PRESSURE
Piston Rod to Crosshead Hex Locknut (1) 200 Ft. Lbs.

Piston Rod Collar Allen Head Screws (2) 6 Ft. Lbs.

Special Piston Nut (1) 85 Ft. Lbs.

PISTON GROUP, HIGH PRESSURE
Piston Rod to Crosshead Hex Locknut (1) 200 Ft. Lbs.

Piston Rod Collar Allen Head Screws (2) 6 Ft. Lbs.

Special Piston Nut (1) 110 Ft. Lbs.
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CYLINDER HEAD GROUP
Discharge Valve Cover Hex Screws (4 each cover) 75
Suction Valve Cover Hex Screws (4 each cover) 75
Discharge Valve Retainer Set Screw (2) 75
Valve Retainer Set Screw Special Locknut (2) 200
Suction Valve Hold Down Sleeve (2)
Cylinder Head to Cylinder Hex Screws (14)

Ft. Lbs.
Ft. Lbs.
Ft. Lbs.
Ft. Lbs.

75 Ft. Lbs.
150 Ft.- Lbs.

CONTROL PIPING GROUP
Hydraulic Unloader Assembly Hex Screws (4) 8 Ft. Lbs.

SECTION Xl LUBRICATION
CAUTION!!! THE CRANKCASE OF THIS COMPRESSOR WAS DRAINED BEFORE SHIP-
PING. FILL THE COMPRESSOR CRANKCASE WITH THE RECOMMENDED GRADE AND
VISCOSITY OF LUBRICATING OIL.

Before starting this compressor, be sure to fill the crankcase to the full mark on the bayonet
oil level gauge. The oil level must be maintained between the two marks on the gauge.
NEVER allow it to fall below the lower mark.

The type of oil depends on operating conditions and ambient temperature at the point of
installation. A high quality turbine or compressor type paraffinic based oil or an oil with an
(API) American Petroleum Institute service "SC" classification is recommended. For proper
viscosity refer to the chart below.

AMBIENT TEMPERATURE AT
POINT OF INSTALLATION

BELOW 0 DEG. F.
0 DEG. F. to 32 DEG. F.
32 DEG. F. to 80 DEG. F.

ABOVE 80 DEG. F.

SAE VISCOSITY
OR EQUIVALENT

SAE 5W
SAE 10W
SAE 20W
SAE 30W

Crankcase Oil Capacity
41/2 Quarts to add mark
7 Quarts to full mark

Change oil after first 500 hours and every 2,000 operating hours after that unless operating
conditions dictate more frequent changes.
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PERFORMANCE TABULATIONS

QDD-25A JLATION
STROKE 4" L.P. BORE 6’; H.P. BORE 1/2"

P.S.I.G. DISCHARGE
H.P. PRESSURE 80 100 110 125

0 RPM 454 454
CFM DISPLCMNT 58.6 58.6
CFM FREEAIR 42.5 42

5 RPM 711 650 650 650
CFM DISPLCMNT 91.8 83.9 83,9 83.9
CFM FREEAIR 70 62,5 62.5 62

20 RPM 877 832 771 771
CFM DISPLCMNT 113.2 107.4 99.5 99.5
CFM FREEAIR 87 81.5 75 74.5

25 RPM 877 877 877
CFM DISPLCMNT 113.2 113.2 113.2
CFM FREEAIR 86.5 86 85.5

ODD-25W PERFORMANCE TABULATION
STROKE 4" L.P. BORE 6" H.P. BORE 3-1/’2"

P.S.I.G. DISCHARGE
H.P. PRESSURE O0 125 150 175 200

10 RPM 454 454 408
CFM DISPLCMNT 58.6 58.6 52.7
CFM FREE AIR 43.9 43.4 38.4

15 RPM 711 650 559 559 499
CFM DISPLCMNT 91.8 83.9 72.2 72.2 64.4
CFM FREE AIR 70 63 53.5 53.3 46.4

20 RPM 877 877 832 771 711
CFMDISPLCMNT 113.21 113.2 107.4 99.5 91,8
CFM FREE AIR 84 83.4 78.9 72.4 66.9

25 RPM 877 877 877
CFMDISPLCMNT 113.2 113.2 113.2
CFMFREEAIR 82.5 81.9 80.9

BASED ON 1750 R.P.M. MOTOR

ASSEMBLY CLEARANCES

1.) CLEARANCESTOBESETATASSEMBLY
A.) Crankshaft end play

.002- .0035 In.
B.) Piston-to-head clearance

1.) Measure total clearance
2.) Set 2/3 of total on head end

1/3 of total on crank end

2.) CLEARANCESTOBECHECKEDATASSEMBLY
A.) All those in "1" above
B.) Crosshead guide-to-crosshead

.012/.017 total
C.) Piston to cylinder wall clearance with rider ring

in place (Pull piston to side before measuring. Measure close side.)
1 .) 1st. Stage cylinder .063/.073
2.) 2nd. Stage cylinder .053/.062

50155-101 2



SERIAL NUMBER IDENTIFICATION
MODEL RECORD OF
NUMBER CRANKCASE CHANGE NUMBER

INSPECTION PLATE

SERIAL
NUMBER

0 0 0
Prompt service can be rendered on repair parts orders if the following information is given:

1. The code number, as stamped in the raised boss on the bayonet oil gage
side of the crankcase, must be _oiven when orderinq reDair Darts.

2. State the exact part number needed. Do not order by index numbers, as
index numbers are repeated throughout this manual, and if used for
ordering repair parts, will necessitate time consuming correspon.dence.

3. State the exact quantity needed.

4. State the preferred type of transportation.

ALLREPLACEMENT PARTSARETO BEORDEREDTHROUGHAN AUTHORIZED DISTRIBUTOR.
INSIST ON GENUINE QUINCY PARTS ONLY! FAILURE TO DO SO MAY VOID WARRANTY

CAUTION: FOLLOW ALL SAFETY PRECAUTIONS OUTLINED
IN THE MODEL QDD-OGD INSTRUCTION MANUAL

Do not operate this compressor without a totally enclosed
belt guard or any other required safety equipment.
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CRANKCASE GROUP 160097

INDEX T PART
NUMBER Y NUMBER DESCRIPTION

1 1 69X
1/1 1 696
1/Z 1 4357
Z 1 6849
3 1498
4 149A
5 1498B
6 w 1498C
7 1 66q.3-1X1

7/1 1 6643-1
7/2 1 8966-001
8 1 20S7
9 4 123478-N14
10 2 131
11 1 1249
lZ 12 123478-K10
13 1 6726X001
13/1 1 .688-001
13/Z 1 6726
13/3 2 123157-210
14 1 6S64

AS RE(;IUIREO

13/3 1 22749-210

CP.NCASE ASSEltBLY
CRAICASE
CUP. BEARING
PLATE-INSPECTION
SHIH-’BEARING, 005
SHTH-BEARTNG,.007
SHIH-BEARING,.OZO
SHTH--BEARTNG,. OOZ
ADJUST11ENT PLATE ASSEIIBLY
PLATE-ADJUSTHENT
SEAL-ADJUSTHENT PLATE
PLUG-PTPE 1/2 NPT
SCREH-HEX. 1/2-13 UNC X 1.25,GRADE 5 ( 75FT.-LBS.
GASKET-1’NSPECTZON PLATE
PLATE-INSPECTION
SCREH-HEX.5/16-18 UNC X .T5,GRAOE 5 (: 1ZFT.-LBS.
OIL GAUGE ASSEIIBLY
ROO-OTL GAUGE (NOT SOLD SEPARATELY)

KNO-OIL GAUGE (NOT SOLD SEPARATELY)

"O"RZNO-1/8 HTOE X 1.00 0.0.
PLUG-HOLE

IIA’rlNTENANCE PARTS
"O"R’rNG-1/8 HIDE X 1.00 O.D. (FOR USE HITH SYNTHETIC LUBRICANTS)

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

LUBRICATION

Caution!! The crankcase of this machine was drained before shipping. Fill the compressor crankcase
with the recommended grade and viscosity of oil.

Before starting this compressor, be sure to fill the crankcase to the full markon the bayonet oil level
gauge. The oil level must be maintained between the two marks on the gauge. Never allow it to fall below
the lower mark.

The type of oil depends on operating conditions and ambienttemperature at the point of installation. A
high quality turbine or compressortype paraffinic based oil or an oil with an (API) American Petroleum
Institute Service’SC’dassif’x;ation is recommended. For proper viscosity refer to the chart below.

Ambient Temperature
at Point of Installation

0 deg. F. to 32 deg. F.
32 deg. F. to 80 deg. F.
above 80 deg. F.

S.A.E. VLcosity
or Equivalent

S.A.E. 10W
S.A.F_ 20W
S.A.E. 30

I.S.O. Viscosity
or Equivalent

I.S.O. 32
I.S.O. 46/68
I.S.O, 100

CRANKCASE OIL CAPACITY
6 quarts & 3 pints to add mark
9 quarts & pint to full mark

Change oil filter after first 500 hours and every 2.000 operating hours after that unless operating
conditions dictate more frequent changes.
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CRANKSHAFT GROUP 160098
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CRANKSHAFT GROUP 160098

ZNDEX T PART
NUMBER Y NUMBER DESCRZPTZON

1 1 110225-002
1/1 1 110ZZ-OOZ
1/2 1 3776
1/3 1 6651
1/, Z Z755S
1/5 1 11013
1/6 1 110705-F17
Z 1 110558X
Z/1 1 110568
Z/Z Z 11571-QZl

Z/3 Z 110ZSHO6Z
?./ Z 113115-10C
Z/5 Z 1883
3 1 2851

CRAb,SHAFT ASSEHSLY
CRAIg(SHAFT (NOT SOLD SEPARATELY)HUST BE PURCHASED AS 110125-002 ASSY)

CONE-BEARZNG
CONE-BEARTNG
PLUG-pI"PE ,1/8 NPT
ORZF’rCE-PZPE PLUG,./8 NPT
PZN-ROLL,3/16 X 1.38
SHEAVE ASSEttBLY
SHEAVE-COI’IPRESSOR,13-1/Z"00,. GROOVE ,B SECTZON,CCH
SCREH-HEX. ,5/8-18 UNF X 3.00,GRADE 5 (& 150FT.-LBS.
FLATHASHER-5/8
LOCKHASHER-5/8
NUT-SQUARE ,5/8-18 UHF
KEY-PULLEY

g INDZCATES TORQUE VALUE TN FOOT POUNDS (DRY THREADS)
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CROSSHEAD/CONNECTZNG ROD GROUP 160100
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CROSHEAD/CONNECTZNG ROD GROUP 160100

ZNDEX T PART
NUMBER Y NUMBER DESCRZPTZON

1 1 160099
1/1 1 1600Zl
1/2 1 16002z
1/3 z 13
1/4 z 1319
1/5 z 1z471-tt08
z z 2819
3 1 160007
4 1 1600z3
6 z 160031
6 2 160024
7 4 160069-J09
8 Z Z830

COIECTZNG RO0 ASSEmLY
ROO-COIIECTZNG (NOT SOLD SEPARATELYORDER 160099X COH-RO0 ASSEHBLY)

BUSHZNG-BRONZE
BOLT-COI4CTZNG RODp7/16-ZO UNC X 3.Z6
HASHER-COIIECTZNG ROD
LOCKNUT-7/16-ZO UNF ( 60 FT.-LBS.)

ZNSERT-COIECTZHG ROD BEARZNG (SOLD ZN PAZRS OHLY)

CROSSHEAD-S.O0 DZA.
PZN-CROSSHEAD
GASKET-CROSSHEAD PZN
COVER-CROSSHEAD PZN
SCREH-HEX 1/4-20 UNC X .6ZpGRADE S (6FT.-LBS.)

LOCIrJCZRE-’19 GAGEZ4" LONG

INDICATES TORQUE VALUE 1N FOOT POUNDS (DRY THREADS)

MAZNTENANCE PARTS
Z819PR BEARTNG ZNSERTS-PAZR OF STANDARD SZZE
Z819PRUS BEARTNG TNSERTS-PAZR OF .010 UNOERSZZE
160099X COI4ICTZNG RO0 ASSEHBLY

ZNCLUOES:
Z819PR BEARZNG ZNSERTS-PAZR OF STANDARD SZZE
160099 COIIECTZNG ROD ASSEttBLY

PAZR REQUIRED FOR EACH ASSEHBLY--2 PAZR PER UNIT
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BEARZNG CARRZER GROUP 110818-001
(NZTH OZL FZLTER)
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BEARING CARRIER GROUP 110818-001
(HZTH OIL FZLTER)

INDEX
NUMBER

T PART
Y NUHBER DESCRIPTION

1
1/1

1/3
1/6
1/5
1/6
1/7
1/8
1/9
1/10
1/11
1/lZ
1/13
1/16
1/15
1/16
Z
3

6
7
8
9

10

1 110811-003
1 110811

3720
160005
123167-162
1z317-112
160002-001
160075-001
160003
628
110813-001
160077-J16
2719
.89
123167-011
126369-P02
1160
1281
121160

123678--N16
110822
6679
110660
123116-06C
123678-Lll
11087.S

BEARING CARRIER ASSELY
BEARING CARRIER
INCLUDES:
CUP-BEARING
BUSHING-BRONZE
"O"RING-3/3Z HIDE X 3. 0.0.
’O"RZNG-3/32 HIDE X .69 0.9.
DRIVESHAFT-BEARTNG CARRIER
KEY-DP.ZVESHAFT

RING-RETAINING
HOUSZNG-OZL PlJHP
SCREH-HEX. ,1/6-20 UNC X 1.25,H/TOOTH HASHER ( 6 FT.-LBS.
PLUG-PIPE 1/6 NPT
SCREH-ADJUSTHENT
"O"RING-1/16 HIDE X . O.O.
JAJT-9/16-18 LF
SPRING
BALL
PLUG-PIPE,1/8 NPT
GASKET-BEARING CARRTER
SCREH-HEX.,1/Z-13 UNC X 1.IS,GRADE 5 ( 75 FT.-LBS)

GAUGE-PRESSURE
GASKET-OIL ZNLET BRACKET
TUBE-OIL PZCKUP
LOCKHASHER-3/8
SCREH-HEX. 3/8-16 UNC X .88,GRADE 5 ( 65 FT.-LBS.
STUO-OZL FILTER

INDICATES TORQUE VALUE IN FOOT POUNDS

110816-001

1231_R7-162
123157-112
160002-001
160075-001
160003
628S
1Z3].ST-011

(DRY THREADS)

HAZNTENANCE PARTS
6 PACK-OIL FILTER ELEHENTS
REPAIR KI"r-OZL
INCLUOES
"O"RING-3/3Z HIDE X 3.40.D.
"O"RING-3/3Z HIDE X .69 O.D.
DRIVE.SHAFT-BEARING CARRIER
KEY-DRIVESHAFT
GEROTOR-PIJHP
RZNG-RETAZNZNG
*’O’*RZNG-1/16 HIDE X . O.O.

CAN NOT BE USED NZTH DZESTER OR PHOSPHATE ESTER SYNTHETIC LUBRICANTS

(;:OHPRESSOR ROTATION
FOR INFORMATION REGARDING REVERSAL OF COMPRESSOR ROTATION,

QDD-(GD INSTRUCTION NANUAL.
SEE THE
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BEARZNG CARRZER GROUP 110818
(LESS OZL PZLTER)
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BEARING CARRIER GROUP 110818
(LESS OIL FILTER)

INDEX T PART
NUMBER Y NUMBER DESCRZPTZON

1 1 11O811-0O2
1/1 1 110811

1 3720
2 160005

1/2 1 123157-152
1/3 1 123157-112
1/4 1 160002-001
1/5 1 160075-001
1/6 1 160003
1/7 1 6285
1/8 1 110813
1/9 6 160077-J16
1/10 2 2719
1/11 1
1/12 1 123157-011
1/13 1 126369-P02
1/16 1 1160
1/15 1 1281
2 1 59
3 8 123678-N16
6 1 110822
5 1 6679
6 1 110660
7 2 123115-06C
8 Z 123678-Ll1

(FOR USE HZTH
1/2 1 22769-152
1/3 1 22769-112
1/12 1 22769-011

160079-001

BEARING CARRIER ASSEHLY
BEARING CARRIER
INCLUOES:
CUP-BEARING
BUSHING-BRONZE
"O"RZNG-3/32 HIDE X 3.. 0.0.
"O"RZNG-3/3Z HZDE X .69 O.D.
DRZVESHAFT-BEARZNG CARRIER
KEY-DRZVESHAFT
GEROTOR-PUttP
RING-RETAINING
HOUSING-OIL PUttP
SCREH-HEX.I/6-ZO UNC X 1.ZSH/TOOTH HASHER (6 FT.-LBS.)

PLUG-PIPE ,1/6 NPT
SCREH-ADJUSTItENT
"O"RZNG-1/16 HIDE X . O.O.
JAFIJT-9/16-18 UNF
SPRING
BALL
GASKET-BEARING CARRIER
SCREH-HEX.,1/2-13 UNC X 1.IS,GRADE 5 ( 75 FT.-LBS.)

GAUGE-PRESSURE
GASKET-OIL INLET BRACKET
TUBE-OIL PICKUP
LOCKHASHER-3/8
SCREH-HEX.3/8-16 UNC X .88,GRADE 5 (& 65 FT.-LBS.)

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

MAINTENANCE PARTS
160079 RF.PAZR KZI"-OZL PUF

INCLUOES:
123157-152 "O"RING-3/32 HZOE X 3. O.D.
123157-112 "O"RZNG-3/32 HIDE X .69 O.D.
160002-001 DRIVESHAFT-BEARING CARRIER
160075-001 KEY-OIVESHAFT
160003 GEROTOR-PUHP
6285 RING-RETAINING
123157-011 "O"RZNG-1/16 HIDE X . O.D.

PARTS FOR SPECIAL APPLZCATZONS
SYNTHETICDZESTER OR. PHOSPHATE ESTER

"O’R134G-3/32 HIDE X 3.q O.D.
"O"RZNG-3/32 HZDE X 69 O.D.
"O"RZNG-1/16 HIDE X . O.D.
REPAIR KI"T-OZL m
INCLUOES:
"O’RING-3/3Z HIDE X 3. 0.0.
"O’RZNG-3,"3Z NZDE X .69 O,D.

DRIVESHAFT-BEARZNG CARRIER
KEY-DP.ZVESHAFT

RZNG-RETAZNZNG
"O’RZNG-Z/16 IOE X .q40.D.

1 22769-152
1 22769-112
1 160002-001
1 160075-001
1 160003
1 6Z85
1 22769-011

LUBRZCANTS)

OHpRESSOR ROTATION
FOR INFORMATION REGARDING REVERSAL OF COMPRESSOR ROTATION,

QDD-CGD INSTRUCTION MANUAL.
SEE THE
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LOH PRESSURE PZSTON GROUP 160102
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LOH PRESSURE PZSTON GROUP 160102

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

1
2
3

5
6
7
8
9
10

1 160032
1 160008
1 160067
1 160170
1 160060
Z 12317-010
2 160011
1 160010
2 160028-001
1 160029-001

ROO-PZSTON
PZSTON-LOH PRESSURE
LOCKHASHER
NUT-PZSTON ROD ( ZOOFT.-LBS.)

COLLAR-SHAFT (NCLUOES Z SCREHS & 6 FT.-LBS.)

"O"RING-1/16 HIDE X .38 O.D.
HASHER-SPECIAL PZSTON
HUT-SPECZALPZSTON ( 85 FT.-LBS.)

RZNG-COItPRESSION
RING-RIDER

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

HAZNTENANCE PARTS
1 160136 RZNG SET-LOH PRESSURE

TNCLUDES:
2 160028-001 RING-COHPRESSION
1 160029-001 RZNG-RZDER

1 160139

1 160008
1 160010
2 160011
1 160135

PlSTON ASSEILY-L.P.
INCLUDES:
PZSTON-LOH PRESSURE
NUT-SPECIALPISTON ( 85 FT.-LBS.)

HASHER-SPECZAL PZST(]H

RING SET-LOH PRESSURE

pARTS FOR SPECZAL APPLZCATZONS
(FOR USE HZTH DZESTER OR PHOSPHATE ESTER SYNTHTZC
6 2 22749-010 "O"RZNG-1/16 HZDE X .38 O.D.

LUBRZCANTS)

SETTING PISTON CLEARANCE

I ,) Install head and torque head bolts.
2.) Leave one crank-end valve out of each cylinder.
3.) Turn crankshaft so first stage piston is at top dead center.
4.) Turn piston red on threads in crosshead until piston just touches head at the top. Turn by

hand or use strap wrench so as not to scuff piston red.
5.) Insert I18" diameter soft lead wire (I12"to I*) into crank-end valve opening and turn

crankshaft one complete revolution so bottom of piston smashes wire.
6.) Measure thickness of smashed wire with micrometer. This is total clearance.
.7.) Turn piston rod, screwing thread into crosshead so that 2/3 of this total (from step #6)

will be on the head end of the piston and I/3 on the crank-end.
8.) Snug locknut and again smash a fresh piece of wire and measure.
9.) Repeat until setting is within + or .010 of theoretical correct value.
I 0.) Tighten and torque crosshead locknut.
1 1 .) Recheck clearance by smashing another piece of wire to be certain piston did not move.
1 2.) Repeat above procedure for second stage piston.

The piston will move approximately .125" into or out
of crosshead for each revolution of the piston.
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HZGH PRESSURE PZSTON GROUP 160101
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HIGH PRESSURE PISTON GROUP 160101

INDEX T PART
NUMBER Y NUMBER DESCRIPTION

160032
160009
160057
160170
160060
113157-010
160010
160018-00z
160019-001

( FOR USE
6 z

ROO-PI"STON
pTSTON-HIGH PRESSURE
LOCKNASHER
NUT-PISTON ROD (& ZOOFT.-LBS.
COLLAR-SHAFT (INCLUDES Z SCREHS 6 FT.-LBS.
"O"RTNG-1/16 HIDE X .38 O.D.
NIJ’r-SPECIAL,PlSTON ( 8.6 FT.-LBS.
RING-COItPRESSION
RING-RIDER

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

160136

160018-001
160019-002

16010

160009
16O01O
160136

MAZNTENANCE PARTS
RZNG SET-HZGH PRESSURE
ZNCLUOES:
RZNG-COHPRESSZOH
RZNG-RZDER

PISTON ASSEI,BLY
INCLUDES:
PISTON-HIGH PRESSURE
IJT-SPECZAL,PISTON 1 85 FT.-L6S.)

RING SET-HIGH PRESSURE

PARTS FOR SPECIAL APPLICATIONS
NITH DIESTER OR PHOSPHATE ESTER SYNTHETIC
Z279-010 "O"RZNG-16 HOE X .38 O.D.

LUBRZCANTS)

SETTING PISTON CLEARANCE
(See page 15)

SPANNING TOOL
Quincy Part No. 160150
Used to torque piston nut
(Quincy Part No. 160010)

SOlS6-101 17



CROSSHEAD GUZDE GROUP 160103
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CROSSHEAD GUZDE GROUP 160103

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

1

3

6
7
8

10
11
12
13

15
16
17
18
19
zo
Zl
zz
z3

Z6
z7
z8

30
31
3z
33
3

35

1 z344
zo 1Z378-L11
ZO lZ3115-06C
1 16001Z
7 lZ3115-10C
7 90386-1;!16
Z 160053
Z 1600g4

e lZ145-OOZ
12 90386-Nlg

Z7 1Z3115-08C
1 1600Z0
Z 1600ZS
16 1Z3115-0C
8 1Z3478-J10
Z 160O30
Z 1600Z6
8 123(t78-J09

12 lZ378--KlO
lZ lZ3115-O.qC

Z lZe9
2 1315
1 16001c

lZ3et78-N17
Z 1600Z7-001
Z 160081-001
11 lZ378-N18
1 160018
1 160017
1 ZZ79-34.1
1 ZZTe*9-361
6 90386-R16
6 1Z31]-q-lZC

1 1601ZZ

GASKET-CYLINDER TO CRANKCASE
SCREH-HEX. ,3/8-16 UNC X .88,GRADE 5 ( 30 FT.-LBS.
LOCKHASHER-3/8
GUDE-CROSSHEAD
LOCKHASHER-5/8
SCREH-COUNTERBORE,5/8-11 X 1.75,GRADE 8 ( Z20 FT.-LBS.
PLATE-HANDHOLE, CROSSHEAD GUIDE
GASKET,HANDHOLE
PIN-DOHEL
SCREH-COUNTERBORE,1/Z-13 UNC X 1.50,GRADE 8 ( 110 FT.-LBS.
LOCKHASHER-1/Z
GASXET-OISTAHCE pTECE TO CROSSHEAD GUI:DE
HEAO-OZL STOP
LOCIrJASHERoI/
SCREH-HEX.,1/.-ZO UNC X .75,GRADE 5 (; 8 FT.-LBS.
SET-RING HZPER (HUST BE PURCHASED AS COIqPLETE SET)

COVER-HEAD,OI:L STOP
SCREH-HEX. ,Z/q.-ZO bt4C X .6Z,GRADE 5 (& 8 FT.-LBS.
SCREH-HEX. ,5/16-18 UNC X .75,GRADE 5 (& lZ FT.-LBS.
LOCKHASHER-5/16
PLATE-ISPEC’I’ON
GASKET-INSPECTION PLATE
DISTANCE PIECE
SCREH-HEX.,1/Z-13 UNC X Z.OO,GRADE 5 ( 75 FT.-LBS.
CASE-PACKING
SET-RTNG PACKZNG (HUST BE PURCHASED AS A COHPLETE SET)

SCREH-HEX.,I/Z-13 UNC X 2.ZS,(;RADE 5 (& 75 FT.-LBS.
HEAO-IFIER,HIGH PRESSURE
HEAD-TNNER,LOIq PRESSURE
"O"RING-3/16 WIDE X 3.88 O.D.
"O"RING-3/16 HIDE X 6.38 O.D.
SCREH-COUNTERBORE,3/4.-IO UNC X 1.75,(;RAOE 8 (& 350 FT.-LBS.
LOCKHASHER-3/.
BREATHER-1/ NPT

IflDICATE$ TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

MAINTENANCE PARTS
z 16o0z7-003 GASKET-HIRE (CAN BE ORDERED SEPARATELYPART OF PKG. CASE 160027-001)

TZGHTEH ALL BOLTS AHO CAP SCREHS TN ,t,’/Y BOLT PATTERN
BRZNN8 EACH BOLT TO TORGIJE ZN EVEN ZNCREHENTS
NHZLE HOVZN8 ABOUT THE BOLT PATTERN. THZS IS
PARTZCULARLY TRUE OF CONNECTZNG RO0, HEAD BOLTS,
PACKI"NG CASE BOLTS, e.g. ITEHS 18 & Z.

CHECK BREATHER (,3) PERIOOICALLY TO ASSURE IT 1S
NOT PLUGGED.
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CYLZNDER GROUP 160175
(FOR AZRCOOLED MODELS)
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CYLZNDER GROUP 160175
(FOR AZRCOOLED MODELS)

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

1
Z
3

5
6
7
8
9
10
11
lZ
13

16
17
18
19
20
21
ZZ
23

26
27
28

29
29/1
29/2
29/3
29/4
29/5
30
31
32
33
3
35
36661
36/2

3.6/4
36665
36
36/1
36/2
36/3
37
37/1
37/2
37/3

160089
160035-002
160134-001
160042
16000
160036
123115-08C
123478-N17
160068-R21
2623
123115-06C
123678-L16
160087
160076
160035-001
160133-901
16004
16001
160038
160068-R15
160134-SU1
160043
160069-002
160006
160037
160046

1107S31

600S5
783
186S
18188
S910
7499
160133-SU1
160O65
16009-003
160039
30
0192
8272
1

6910
799
16007
160072
160663-12
160663-1
1600X
1600
160663-124
160663-1

CYLZNOER
GASKET-VALVE ,COPPER
VALVE ASSEILY-DTSCHARGE,H.P. (SEE PAGES 40 & 41 FOR PARTS BREAKDOHN)

RETAZNER-VALVE ,H P
GASKET-COVER PLATE
PLATE-VALVE COVER
LOCKHASHER-1/2
SCREH-HEX.1/Z-13 UNC X 2.00GRADE 5 ( 75FT.-LBS.
SCREH-SET,3/4-16 UNF X 3.00 FLAT POINT,GRADE E I& 75FT.-LBS.
NUT-SPECTAL,3/4-16 UNF I 90FT.-LBS.
LOCKHASItER-3/8
SCREH-HEX.3/8-16 UNC X 1.75,GRADE 5 (& 30FT-LBS.

GASKET-COI’IPANZON FLANGE
GASKET-VALVE COPPER
VALVE ASSEILY-OISCHARGE,L.P. (SEE PAGES ’Z & 43 FOR PARTS BREAKDOI)

RETAINER-VALVE
GASKET-COVER PLATE
PLATE-COVER ,VALVE
SCREH-SET,3/4-16 X 1.75( 75FT.-LSS.
VALVE ASEILY-SUCTZONH.P. (SEE PAGES 64 & 6.5 FOR PARTS BREAKDOHN)

RETAZNER-VALVEH P SUCTZOIt
PZN-UNLOADER
SPRZNG-C(M4PRESSXON
PLATE-COVER ,H. P. SUCTZON VALVE
SCREH-HOLD DGHNSUCTZOH VALVEI& 75FT.-LBS.
GASKET-VALVE
PZSTON ASSEI.LY-UItLOAOER
ZI)I"VZDUAL "O"RZNG FOR THZS ASEIIBLY ’rs PART NO. 110663-113
UNLOADER ASSE.LY
BOOY-UNLOAOER
DZAPHRAGH-’UHLOADER
PLATE-COVER
OZSC-DZAPHRAGH
SCREH-HEX.,1/4-ZO UNC X .75GRADE 5
VALVE ASSEI.LY-SUCTXONL.P. (SEE PAGES .6 & 47 FOR PARTS BREAKDQI4q)

RETAXNER-VALVE ,L. P. SUCTZON
PZN-UNLOADER
PLATE-COVERSUCTZON VALVE ,L P.
SCREH-HOLDD(4N
UNLOADER ASSEIIBLY
BOGY-UNLOADER
DZAPHRAGH-UHLOADER
PLATE-COVER
DZSC-DZAPHRAGH
SCRF.H-HEX.I/e-20 UNC X .75GRADE 5
TUBE ASSEmLY-AZR
TUBE-AZR
"O"RZNG-3/32 NZDE X 1.q4 O.O.
"O"RZNG-3/32 II)E X 1.0 O.D.

ASSEHBLY-AZR
TUBE-AZR
"O"RZNG-3/32 KIOE X 1. O.D.
"O"RZNG-3/3Z NZDE X 1.50 O.O.

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

NOTE:’rZGHTEN ANO VALVE COVER PLATE SCREHS (ZTEH 8 BEFORE
"I’ZGHTENZNG VALVE CLAIIP SCREHS. A HZNZt.IUH OF
REI;IUZRED TO OPERATE THE VALVE UNLOADERS.
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CYLZNDER GROUP 160104
(FOR HATERCOOLED MODELS)
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CYLZNDER GROUP 160104
(FOR HATERCOOLED MODELS)

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

1

3

5
6
7
8
9
10
11
12
13
14.
15
16
17
18
19
ZO
21

Z3
24.
Z.q

26
Z7

1 160013
Z 16003;-00Z

1 160134.-D01
1 16004.Z
Z 1600q4)

1 160036
ZO lZ3115-08C
ZO 1Z34.78--N17
1 16008-RZ1
Z Z6Z3
3 .SSZ8
3 6977
lZ 1Z3115-07C
lZ lZ34.78-H16
Z 16003.q-001

1 160133-001
1 16004
Z 16001
1 160038
1 160134.-SU1
1 160043
1 160049-002
Z 160006
1 160037
1 160046

Z 1107S3X

28 1 eOO.qS

Z8/1 1 783
ZS/Z 1 186S
Z8/3 1 18188
Z8/4. 1 S910
Z8/5 6 74.99
Z9 1 160133-SU1
30 1 16004S
31 I 16O049-003
3Z 1 160039
33 1 4019Z
33/1 1 8272
33/Z 1 18S
33/3 1 18188
33/4. 1 $910

33/$ 6 ?4.99

35 1 9070
36 1 3008
37 Z 1600.S6
38 Z 1600.
39 16 123115-06C
0 16 1Z3478-L1Z

4.1 1 lZS868-010
4.2 1 160048-RIg

4.3 1 7S7Z

CYLTNDER
GASKET-VALVE ,COPPER
VALVE ASSEftBLY-DISCHARGE,H.P. (SEE PAGES 4.0 & 4.1 FOR PARTS BREAKDOI)

RETAZNER-VALVE,H. P.
GASKET-COVER PLATE"
PLATE-VALVE COVER
LOCKHASHER-1/Z
SCREH-HEX.l/Z-13 UI X Z.OO,GRADE (& 7S FT.-LBS.
SCREH-SET,3/4.-16 UNF X 3.00 FLAT POI"NTGRADE S (& 7S FT.-LBS.
FRJT-SPECTAL3/4.-16 UHF (& 90 FT.-LBS.
I;ASKET-COHPANZON FLANGE
FLANGE-COFIPANZON
LOCKHASHER-7/16
SCREH-HEX. 7/16-14. UNC X 1.7S,GRADE S
GASXET-VALVE ,COPPER
VALVE ASSEHBLY-OTSCHARGEL.P. (SEE PAGES 4.Z & 4.3 FOR PARTS BREAKDOIqN)

RETAZNER-VALVE
GASI(ET-COVER PLATE
PLATE-COVERVALVE
VALVE ASSEItBLY-SUCTZON,H.P. (SEE PAGES & 4.S FOR PARTS BREAKOOI4q)

RETAI"NER-VALVE H. P ,SUCTION
PZN-UNLOADER
SPRZNG-COIqPRESSZON
PLATE-COVER ,H. P. SUCTI"ON VALVE
SCREH-HOLD DOI’IN,SUCTZOH VALVE(: 7FT.-LBS.
GASkET-VALVE
PZSTON ASSELY-UNLOADER
ZNOZVZDUAL "O’RZNG FOR THZS ASSEI’BLY ZS PART NO. 110663-113
UNLOADER ASSEFILY
BIX)Y-LI4LOADER
DZAPHRAGH-UNLOADER
PLATE-COVER
DZSC-DZAPHRAGH
SCREH-HEX. 1/4.-Z0 X .7;;GRADE S
VALVE ASSEHBLY-SUCT]ON,L.P. (SEE PAGES 6 & 4.7 FOR PARTS BREAKDOHN)

RETAZNER-VALVEL P ,SUCTION
PZN-IILOADER
PLATE-COVERSUCI"ZON VALVE L P
UNLOADER ASSEIqBLY

BODY-UNLOADER
OZAPHRAGH-tILOAOER
PLATE-COVER
01"SC-OZAPHRAGH
SCREN-HEX. 1/4.-Z0 t.14C X .TG,GRADE S
OASIE’T’HN4ZFOLD,Suc’rION

SCREN-HOLDDOHN
GASKET-PLATE

LOCKNASHER-3/8
SCREN-HEX.,3/8-16 UNC X 1.00,GRADE 5 ( 30 FT.-LBS.
BIJSlQ:NO-PIPE,3/4. NPT X 1/8 NPT
SCREN-SET,3/4.-16 X 1.7( 7SFT.-LBS.
COCK-1/8"NPT DRATN

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

NOTE:TZGHTEN 4NO TORI;RJE VALVE COVER PLATE" SCREHS IZTEH 8) BEFORE
TZGHTENZNG VALVE CLAIqP SCREHS. A PIZNZFfJfl OF 5 PSZO ZS
REIUZRED TO OPERATE THE VALVE UNLOADERS.
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HEAD GROUP 160174
(FOR AZRCOOLED MODELS)
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ZNDEX
NUNBER

HEAD GROUP 16017
(FOR AXRCOOLED NODELS)

T PART
Y NUMBER DESCRXPTZON

1

3

5
6
7
8
9
lO
11
lZ
13
14.

16
17
18

19/1
19/2
19/3
19/4.
19/5

Zl
zz
Z3
z
U
Z6
z7
z8

29/1
29/2

z9/4.
z9/s
3o
31
3z
33

36

1 160o88
z 16oo35-ooz
1 16013-D01
1 1600Z
Z 16000
1 160036
32 123113-08C
16 1?.34.78-N17
Z 16008-R13
Z Z6Z3
1 160134-SU1
1 16003
1 16009-001
Z 160006
1 160037
Z 3008
Z 136
Z 110753X

1 400SS
1 783
1 18S5
1 18188
1 5910
6 74.99
Z 160035-001
1 160133-001
1 1600
Z 16001
1 160038
1 160133-SU1
1 1600
1 16009-003
1 160039
1 4.019Z
1 817E
1 13SS
1 18188
1 ‘5910
6 74.99
2 160074.
16 113213-06C
16 11378-L16
4. 160087
4. 160076
8 90386-NZ7

90386-1413

HEAD-CYLZNOER
GASKET-VALVE ,COPPER
VALVE ASSEItBLY-DZSCHARGE,H.P. (SEE PAGSS ;0 & 4.1 FOR PARTS BREAKDOHN)

RETAZNER-VALVE H. P
OASKET-COVER PLATE"
PLATE-VALVE COVER
LOCKHASHER-1/Z
SCREN-HEX.,1/2-13 UNC X Z.O0GRADE ‘5 (& 7‘5 FT.-LBS.
SCREN-SET,3/4.-16 X 1.7‘5(& 7‘SFT.-LBS.
NUT-SPECZAL,3/4.-16 UNF (& 90 FT.-LBS.
VALVE ASEILY-SUCTZONH.P. (SEE PAGES & 4.‘5 FOR PARTS BREAKDOHN)

RETAZNER-VALVE H. P. SUCTZGN
PZN--4LOADER
SPRZNG-COFIPRESSZQN
PLATE-COVER,H. P.SUCTZON VALVE
SCREN-HOLDDOHN (: 75 FT.-LBS.
GASKET-VALVE
PZSTQN-ASSEI4BLY
I’NDZVZDUAL "Q"RZHG FOR THZS ASSE.LY ZS PART NQ. 110663-113
UNLQADER ASSEm.LY
BQOY-4JNLOADER

DZAPHRAGH-’UNLOADER
PLATE-COVER
OZSC-DZAPHRAGH
SCREH-HEX. 1,"4.-Z0 UNC X .75,GRAOE 5
GASKET-VALVE COPPER
VALVE ASSEHB.LY-DZSCHARGEL.P. (SEE PAGES 4.Z & 4.3 FOR PARTS BREAKDOIqH)

RETAZHER-VALVE
GASKET-COVER PLATE
PLATE’COVER,VALVE
VALVE ASEIIBLY-SUCTZONL.P. (SEE PAGES 4.6 & 4.7 FQR PARTS BREAKDOH4)

RETAZNER-VALVE L P ,SUCTZON
PZH-UNLOADER
PLATE-COVER,SUCTZON VALVE L. P.
UNLOAOER ASSEI’IBLY
BODY-IJNLOADER
OZAPHRAG-UNLOADER
PLATE’COVER
DZSC-DZAPHRAGH
SCREH-HEX.I/4.-ZO LINC X .75GRADE 5
GASKET-CYLZNOER HEAD
LOCKHASHER-3/8
SCREN-HEX.,3/8-26 UNC X 1.7‘5,GRADE 5 ( 30 FT.-LBS)

FI.ANGE-CQI4PN4ZON

SCREN-COUNTERBORE,1/Z-13 X 5.00,GRADE 8 (& 110 FT.-LBS.
SCREN-COUNTERBORE,1/Z-13 UNC X 1.50,GRADE 8 (G 110 FT.-LBS.

ZNDZCATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

140TE:’rZGHTEN AND VALVE COVER PLATE SCREHS (]:TEll 8) BEFORE
12KrENZNi YALVE CIJJ9 SCREHS. A HZNZI4UH OF 4..5 PSZG TS
REitlZRED TQ OPERATE THE VALVE UNLOAOERS.

pROPI HEAl) DOLT TORQUE SEQUENCE

9
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HEAD GROUP 160106
(FOR NATERCOOLED MODELS)
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HEAD GROUP 160106
(FOR NATERCOOLED MODELS)

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

1
z
3

6
7
8
9
lO
11
zz
13

15
16
17
18

19
19/1
19/z
19/3
19/4
19/$

zo
zl
22
z3
z
?.5
26
z7
z8
z9
29/1

z9/3
z9/4

3o
31
3z
33

1 160015
z 16oo35-ooz
1 160134-D01
1 1600Z
Z 16000
1 160036
16 1Z3115-08C
16 123478-N17
Z 16008-R].5

Z Z6Z3
1 16013oSU1
1 16003
1 16009-001
Z 160006
1 160037
Z 3008
Z 15S6
Z 110753X

OOSS
783
1855
18188
S910
7499
160035-001
160133-1)01
1600q4

16001
160038
160133-SU1
1600$

160049-003
260039
019Z
8Z7Z
1855
1818B
I;910
7499
2058
160019
1Z311S-10C
1Z3478--tZ7

HEAD-CYLZNOER
GASKET-VALVECOPPER
VALVE ASSEHBLY-DZSCHARGE,H.P. ISEE PAGES 0 & 41 FOR PARTS BREAKDOHN)

RETATNER-VALVE H P
GASKET’COVER PLATE"
PLATE-VALVE COVER
LOCKHASHER-1/Z
SCREH-HEX. p1Z-13 LC X Z.OO,GRADE 5 (a 75 FT.-LBS)

SCREH-SET3/4-16 X 1.75(& 75FT.-LBS.
NUT-SPECTAL,3/4-16 UNF I& 90 FT.-LBS.
VALVE ASSE58LY-SUCTONpH.P. (SEE PAGES q4 & 45 FOR PARTS BREAKOOHN)

RETATNER-VALVE ,H P ,SUCTZON
PTN-UNLOAOER
SPRING-COfIPRESSION
PLATE-COVER ,H.P.SUCTZON VALVE
SCREH-HOLDDOII 1 7S FT.-LBS.
GASKET-VALVE
PZSTON-ASSELY
ZNDTVZDUAL "O"RTNQ FOR THZS ASSEHBLY ZS PART NO. 110663-113
UNLOADER ASSEHBLY
BOOY-UNLOADER
DTAPHRAGH-LI4LOAOER
PLATE-COVER
DZSC-DZAPHRAGH
SCREH-HEX.I/4-ZO UNC X .75GRADE S
GASEToVALVE COPPER
VALVE ASSEHBLY-DZSCHARGEL.P. (SEE PAGES 4Z & 43 FOR PARTS BREAKDOI4q)

RETAZNER-VALVE
GASKET-COVER PLATE
PLATE-COVERVALVE
VALVE ASSEHBLY-SUCTZONL.P. (SEE PAGES 46 & 47 FOR PARTS BREAKDOkI)

RETAZNER-VALVE L P SUCTZON
PZN-UNLOADER
PLATE-COVERSUCTZON VALVEL P.
UNLOADER ASSEHBLY
BOOY-UNLOADER
DZAPHRAGH-UNLOADER
PLATE-COVER
DTSC-DZAPHRAGH
SCREN-HEX. 1/4-Z0 UNC X .7$,GRADE 5
PLUG-PZPE ,3,"4 NPT
GASKET-CYLZNOER HEAl)

LOCKHASHER-5/8
SCP.EN-HEX. .S/8-11 UNC X S.O0,GRADE S 1 ZSO FT.-LSS.

INDICATES TORQUE VALUE IN FOOT POUNDS (DRY THREADS)

NOTE:TZGHTEN ANO TOIKIUE VALVE COVER PLATE SCREHS (ZTEH 8) BEFORE
I"ZGHTENZNG VALVE CLAHP SCRENS. A HZNZHUI4 OF 45 pSTG 1S
REI,rIRED TO OPERATE THE VALVE UNLOADERS.

PROPER HEAD BOLT TORQUE SEQUENCE

I0 86 2
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CONTROL PZPZNG GROUP 110865
(DUAL CONTROL MODELS)
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CONTROL PIPING GROUP 110865

INDEX T PART
NUMBER Y NUMBER

(DUAL CONTROL MODELS)

DESCRZPTZON

1 1 1108Z
1,/1 1 110833-100
I,,’Z 1 1108Z7-001
1/3 1 6317
1/4. 1 16007-J05
1/S 1 61
6 1
7 1
8 1 3
9 1 Z7
10 1 Z616
11 1 110S-0
lZ 1 13
Z 6 110SlS-O
3 Z 166S

Z

6 1 36
SEE PAS 3Z

PTLOT ASSEILY
PTLOT
HYDRAULTC UNLOADER ASSEHSLY (SEE PAGE
STUD--I40UNTZNG
SCREH-SET,1/-Z8 UNF X .38,GRADE 5
TEE-piPE,I/4. NPT X 1,/4. NPT X I,"4. NPT,BRASS
FzI"I’ZNG-ELBOH,1/c TUBE X 1/8 NPT
NUT-COtlPRESSZON,1/4.
FERRULE-COHPRESSZON 1/4.
FZT’I’ZNGEI..BON,1/4. TLE X 1/4. NPT
FZI"rZNG-STRAZGHT3/8 TUBE X 1/4. NPT
"rt,E-COPPER 1/4. O.D.
FZTTZNG-STRAZGHT1/4. Tt.E X 1/8 NPT
TIA-COPPER 1/ O.D.
FZTTZNG-TEE,1/4 TUBE X 1/. TUBE X I/8 NPT
FZT’NG-ELBOH1/ TUBE X 1/8 NPT
FZTTZNG-EI.BOI4,1/4. TUBE X 1/4. NPT
FZTTZNG-TEE,1/4. TIJBE X 1/. TUBE X 1/4. TUBE

& 33 FOR OPTIONAL PILOTS THAT HUST BE USED HXTH RESPECTZVE PRESSURE RANGES.
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CONTROL PZPZNG GROUP 110866
(DUAL CONTROL MODELS NZTH PZLOT LOCKOUT)
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CONTROL PZPZNG GROUP 110866
(DUAL CONTROL MODELS WZTH PZLOT LOCKOUT)

ZNDEX T PART
NUMBER Y NUMBER DESCRZPTZON

1 1 11083
1/1 1 11083-100
1/z 1 110827-001
1/3 1 6317
1/66 1 16007-J05
1/ 1 61
6 1
7 1 3
8 1
9 1 Z708
10 1 Z616
11 1 1105-0
12 1 13
Z 6 110S-0
3 Z 1665
6 Z IZ
S 1 708
6 1 36
SEE PAS 3Z

PI"LOT ASSEI’LY
pI"LOT

HYORAULTC UHLOAOER ASSEHBLY (SEE PAGE 35)

STUO-HOLTING
SCREH-SET1/66-Z8 UNF X .38,GRADE 5
TEE-Pl’PEl/66 NPT X 1/66 NPT X 1/66 NPTBRASS
FZT’rIItG-EI.BOH,1/66 TUBE X 1/8 NPT
NUT-CIPREZON,1/66
FERRULE-CIIPREZII 1/66
FTTFI-EI.BOH1/66 TIE X 1/66 NPT
FZTTING-STRAZGHT;3/8 TUBE X 1/66 NPT
TUBE-COPPER 1/66
Fl"rTINg-STRAlOHT,1/66 TUBE X 1/8 NPT
TUBE-COPPER,1/66
FITT3:NG-TEE,1/66 TUBE X 1/66 TLE X 1/8 NPT
Fl"I’TZN-ELBOl,1/66 "II.E X 1/8 NPT
FITTZNG-ELBOH1/66 TUBE X 1/66 NPT
TEE-I/66"

& 33 FOR OP’I’IONAL PILOTS THAT HUST BE USED I,TH RESPECTZVE PRESSURE RANGES.
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PZLOT ASSEItBLZES
FOR COHPRE$$ORS )/ZTH PZLOT CONTROL

PART NUHBER 110832-__

V4"N,.T. 2 SlO
PILOT MOUNTEO FRCM FITHF.R
ONE OF THE T’NO SIOE

FOR COHPRESSORS t/ZTH DUAL CONTROL
PART NUHBER 110833-__

OF’F-e.RFNTL

PLOT lTgO OM

FOR CONPRESSORS t/ZTH DUAL CONTROL tZTH PZLOT LOCKOUT
PART NUHBER 110834-__
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PILOT ASSEMBLIES

-080
-100
-110
-140
-150
-165
-175
-997
-998
-999

CUSTOMERTO

PRESSURE ;ETTING
FACTORY PRESET 70 P.S.I. LOAD TO 80 P.S.I. UNLOAD
FACTORY PRESET 90 P.S.I. LOAD TO 100 P.S.I. UNLOAD
FACTORY PRESET 100 P.S.I. LOAD TO 110 P.S.I. UNLOAD
FACTORY PRESET 130 P.S.I. LOAD TO 140 P.S.I. UNLOAD
FACTORY PRESET 135 P.S.I. LOAD TO 150 P.S.I. UNLOAD
FACTORY PRESET 150 P.S.I. LOAD TO 165 P.S.I. UNLOAD
FACTORY PRESET 165 P.S.I. LOAD TO 175 P.S.I, UNLOAD
30 TO 70 P.S.I. ADJUSTABLE UNLOAD PRESSURE
71 TO 150 P.S.I. ADJUSTABLE UNLOAD PRESSURE
151 TO 200 P.S.I. ADJUSTABLE UNLOAD PRESSURE

SET- SEE DIFFERENTIAL SE’R’ING CHART BELOW

WARNING: NOT ALL PILOTS ARE FOR USE WITH ALL COMPRESSOR SYSTEMS. MAKE
SURE THAT THE PILOT YOU ORDER IS SET WITHIN THE SAFE OPERATING
LIMITS OF YOUR SYSTEM. FAILURE TO HEED THIS WARNING COULD
RESULT IN AN EXPLOSION!

PILOT REPAIR KIT 110832-051
ITEM NO. OTY DESCRIPTION

I 2 SCFEEN
2 1 FILTER
3 I "O’RING
4 I "O"RING
5 1 "O’RING

PILOT REPLACEMENT SPRINGS (ITEM NO. 6 ON
SPRING NO. UNLOAD P.S.I. COLOR

RANGE CODE
11083.2-052 30-70 RED
110832-053 71-150 YELLOW
110832-054 151-200 GFEBq

DRAWING)

OIFFERENTIAL SETTING CHART
SPRING NO. UNLOAD MINIMUM MAXIMUM

P.S.I. DIFFERENTIAL P.S.I. DIFFERENTIAL P.S.I.
110832-052 30 2 4

40 5 8
50 5 8
60 5 8
70 5 10

110832-053 80 5 10
9O 5 12
100 5 13
110 5 15
120 5 15
130 5 18
140 5 18
150 5 20

110832-054 160 5 15
170 5 20
175 5 23
200 5 25
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PILOT ASSEMBLIES

INSTRUCTIOHS
QUINCY BALL TYPE UNLOADER PILOT

PART NO.S 110832, 110833, & 110834
MAXIMUM OPERATING PRESSURE 200 LBS.

Suction valve unloaders are recommended for use on Quincy compressors where, lhe compressor Is to run

continuously ends onstant pressure Is 1o be maintained The purpose Is to automatically unseat tile suction

’alve of the compressor when the air supply Is greater than the demand.

The Quincy suction unloader (C)onslsts o1 unloading arrangements on the suction valves, having a plunger to

contact the suction valve dlso Ind an unloader pilot to automatically regulate the passing of receiver pressure

to Ihe unloading arrangement.

Unloadlng occurs when recelver pressure Is sufficient to overcome pilot sprlng pressure. The check ball Is

Ihen unseated allowing receiver pressure to pass to lhe unloading arrangements. The compressor will then run

unloaded until the receiver pressure drops to a predetermined level, At this time the action of the ball is

reversed, shutting off receiver pressure to the unloader arrangement and venting the unloader to atmosphere.
This allows the compressor to.load. The drive, either electric motor or gasoline engine, runs continuously’ and

must be started and stopped manually.

Pilot (#110834) for dual (C)ontrol models has a shut off feature built In. The knuded knob el the top of the pilot

Is tumed clockwise all the way to lock out the pilot. In this mode, a pressure switch Is required to stop

the motor. CAUTIONI Do not use this pilot without a pressure switch. If the pilot Is locked out without another

device to control the compressor,pressure could rise to an unsafe level causing an explosion. With’ the knob

turned counterclockwise all the way,. the pilot luncllons as shown as above.

The unloader pilot Is to be connected to the air receiver using a minimum of 18" O.O. copper tube. Plain

machines In field service (C),n be converted to constant speed by Installing valve unloaders and an unloader

pilot.

The unloader ball Is the only vital moving part In the Quincy ball lype unloader pilot and should run for a long

period without servicing, providing the Inlet filter Is kept clean and the pilot Is clean Inside.

The unloading pressure Is adjustable and Is regulated by the screw (see cross sectional Illuslratlons of pilot

valves) marked *UNLOAD ADJ.= (turn clockwise to Increase and counterclockwise to decrease). WARNING:
DO NOT SET THE PILOT HIGHER THAN THE SAFE OPERATING LIMITS OF YOUR SYSTEM.
FAILURE TO HEED THIS WARNING COULD RESUt.T IN AN EXPLOSION!

The differential (difference between unloading and loading pressure) Is set by an adjusting screw marked

"DIFFERENTIAL ADJ." (see cross section Illustration of pilot valve) Increase by turning clockwise, decrease

by turning counterclockwise. Tighten Iocknuts after adjustment.
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HYDRAULIC UNLOADER ASSEMBLY

PART NUMBER
110827-001
110827-003

DESCRIPTION
HYDRAULIC UNLOADER ASSEMBLY
HYDRAULIC UNLOADER ASSEMBLY

PRESSURE RANGE
0-200 P.S.I.
0-200 PoS.I.

NOTE: NOT ALL HYDRAULIC UNLOADER ASSEMBLIES ARE FOR USE WITH ALL
COMPRESSOR SYSTEMS. MAKE SURETHAT THE HYDRAULIC UNLOADER ASSEMBLY
YOU ORDER IS WITHIN THE OPERATING P.S.I. LIMITS OFYOUR SYSTEM.

HYDRAULIC UNLOADER
NO.S 110827-050

1 1
2 1

2
3 1

4 1

ASSEMBLY REPAIR KITS
OR "110827-051

DIAPHRAGM
STEM ASSEMBLY

INCLUDES:
"O’RINGS

RLTER ASSEMBLY
INCLUDES:
FITTING & SCREENS

SPRING

"NOTE: FOR USE WITH DIESTER OR PHOSPHATE ESTER SYNTHETIC LUBRICANTS
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ZNTERCOOLER GROUP 160183
(AZRCOOLED MODELS)
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ZNTERCOOLER GROUP 160183
(AZRCOOLED MODELS)

ZNDEX T
NUMBER Y

PART
NUMBER DESCRZPTZON

1 1
2 1
3 6
6 1
5 Z
6 Z
7 Z
8 1
9 1
10 1
11 1
lZ 1
13 1
16 1
16 6
16 6
17 1
18 1

Zl 6

160176
160177
11019-01Z
Z038
11938-001
13716
12939-001

91.-60
160179
160178
110ZSNO60
123116-08C
113678-N11
16018Z
11017
160180
160181
113678-J10
113116-0C
1101802

INTERCOOLER
INTERCOOLER
FITTNG-ELBOH,I-1/6 TUBE X 1-1/6 NPT
TEE-PZPE,I-1/6 NPT X 3/6 NPT X 1-1/6 NPT
NIPPLE-PIPE,l-I/6 NPT X CLOSE
TEE-PZPE,I-1/Z NPT X 1-1/6 NPT X 1-1/6 NPT
NZPPLE-PIPE,I-1/2 NPT X CLOSE
ELBON-PZPE,Z-1/6 NPT
VALVE-SAFETY
BRACKETolNTERCOOLER
BRACKET-1NTERCOOLER
FLATNASHER-1/Z
LOCKitHER-1/Z
SCREX-HEX.,1/Z-13 UNC X 1.00,GRADE S
CLJIP-TUBE
SCREH-HEX. 8-3Z UNC X S/16THREAO FOP.HNG
FAN ASEHBLY
SHIKXO-FAN
SCREH-HEX.I/6-ZO UNC X .7S,GRADE 5
LOCKHASHER-1/6
FLATHASHER-1/6

160180-001
160180-003

IqAZNTENANCE PARTS
I;UARD-FAN
PLUG & CORD SET-FAN,36" LONG

CHECK ZNTERSTAGE SAFETY VALVE HEEKLY FOR PROPER OPERAION
BY PULL’rNg HANUAL RELEASE LEVER. PROTECT EYES ETC. FROIq AIR
BLAST.
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ZNTERCOOLER GROUP 160108
(NATERCOOLED ODELS)

WATER

WATER

/INLET
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ZNDEX
NUMBER

T PART
Y NUMBER

ZNTERCOOLER GROUP 160108
(NATERCOOLED MODELS)

DESCRZPTZON

1
2
3

5
6
7
8
9
lO
11
lZ
13

16
17
18
19
2o
21

23
2

z6
27
z8
z9

160058
160071
11038ZA150
160069
125939-020
125939-001
718
Z3260
160080-001
160080

9]8-60
125939-036
Z1796
51Z
11019-023
2713
123167-18
1Z33zg-o6

1Z.868-OZ3
1Z378-NIZ
123115-08C
1Z2560-03
23256
lZ378-L1
12311-06C
1Z36-LOZ
1106Z8H038
110ZSNO.O

TNI"ERCOOLER( ZNCLUDES HOI.ICTZNG CLAHPS
BRACKET-INTERCOOLER SUPPORT
SEPARATOR-HOISTURE
BRACKET-HO’rSTURE SEPARATOR
NZPPLE-PZPE,I-1/Z NPT X 3.25
NZPPLE-PZPE,I-1/2 NPT X CLOSE
EI.BON-PZPE,1-1/2 NPT
FZTTZNG-STRAZGHT,I-1/Z I"UE X 1-1/Z NPT
TUBE-FOP.HED,I-1/Z O.O.
TUBE-FORItED,1-1/Z O.D.
TEE-PI"pEI-1/Z NPT X 1-I/Z NPT X 3/. NPT
VALVE-SAFETY
NZPPLE-PZPEI-1/2 NPT X 5.00
EI.BOH-PI’PE,3/q. NPT
ELBN-PZPE 1-1/Z IT,STREET
FZI"I"ZNG-ELBOH,I-1/Z TI.E X 1-1/Z NPT
DRAZN-COCK,’ NPT
FZTIING-ELB(I,3/q’ TUBE X 3/ NPT
HOSE ASSEHBLY
BUSHZNG-PZPE,I-1/Z NPT X 3/ NPT
SCREH-HEX. 1/Z-13 UNC X 1.00,GRADE 5
LOCKHASHER-1/Z
"U"BOLT-1/Z-13 UNC
"U"BOLT-1/2-13 UNC
SCREH-HEX.,3/8-1& UNC X 1.25,GRAOE 5
LOCKHASHER-3/8
NUT-HEX. ,3/8-16 UNC
FLATHASHER-3/8
FLATHASHER-1/Z

1. HAINTAIN 110 DEGREES F. HATER TEHPERATURE AT HATER OUTLET.

Z. HATER FLOH NZLL VARY FROH 1-1Z GPH DEPENDINg ON HATER
TEHPERATURE A/CO COHPRESSOR LOAD. SHUT HATER OFF HItEN
COHPRESSOR 1"S STOPPED TO ELTHZNATE SUB COOLI"Ng OF CYLTNDERS
AND CONOENSAI"ZON.

3. CHECK ZNTERSTAGE SAFETY VALVE HEEKLY FOR PROPER OPERAI"ZON
BY PULL3:Ng HANUAL RELEASE LEVER. PROTECT EYES ETC. FROH AZR
BLAST.

50255-101 39



DZSCHARGE VALVE ASSEMBLY 16013-D01
(HZGH PRESSURE)

50155-101 0



DZSCHARGE VALVE ASSEHBLY 16013-D01
(HZGH PRESSURE)

ZNDEX T PART
NUHBER Y NUMBER DESCRZPTZON

1 1 16013-D01 VALVE ASSEHBLY-DTSCHARGE, H.P.( NOT SOLD SEPARATELY)ORDER FROH

HAZNTENANCE PARTS LTSTED BELOH)

MAZNTENANCE PARTS
Z 1 16003-DIZ PZN-D(ELL

3 1 16013-DOZ SEAT-VALVE
1 16003-S09 PZN-LOCATZNG

$ 1 26003-$10 PZN-LOCATING
6 1 16003-006 BOLT-CENTER
7 1 1003-S04 PLATE-VALVE
8 1 16003A-D05 PLATE-SPRZNG
9 1 160036-S08 HASHER-LZFT
10 1 16013A-003 GUARD-VALVE
11 1 16003A-Sll NASHER-VALVE
1Z 1 16003-S07 LOCKNUT

160134-G01 DISCHARGE VALVE ASSEILY
INCLUOES."

1 16013-001 VALVE ASSELY-DISCHARGE, H.P.
1 16003S-OOZ SKET-VALVECOPPER
1 16013-GOZ OZSCHARGE VALVE ASSEILY

ZNCLUOES:
1 16013-001 VALVE ASSEHBLY-DTSCHARGE, H.P.
1 16009Z-OOZ GASKET-VALVE ALUHINL
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DZSCHARGE VALVE ASSEMBLY 160133-D01
(LON PRESSURE)
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DISCHARGE VALVE ASSENBLY 160133-D01
(LOH PRESSURE)

INDEX T PART
NUMBER Y NUMBER

1 1 160133-001

Z 1 160033-013
3 1 160133-DOZ
4 1 160033-007
5 1 160033-$11

6 1 160033-S1Z
7 1 160033-S0
8 1 160033-S09
9 1 160033-S06
10 3 160033-S05
11 1 160033-$10

12 1 160133-D03
13 1 160033-014
14 1 160033-S08

160133-D1

1 160133-D01
1 160035-001
1 160133-GDZ

1 160133-001
1 16009Z-001

DESCRIPTION

VALVE ASSEHBLY-DISCHARGE, L.P.( NOT SOLD SEPARATELY)ORDER FROH
HAINTENANCE PARTS LISTED BELOH)

MA:I;NTENANCE PARTS
LOCK-BOLT
SEAT-VALVE
BOLT-CENTER
PZN-LOCATZI
PTN-LOCATZNG
PLATE-VALVE
LIFTNASHER-HZDDLE
PLATE-DAI4PZNG
PLATE-SPRING
LIFTHASHER-UPPER
GUARD-VALVE
HASHER-VALVE
LOCKNUT-VALVE
DISCHARGE VALVE ASSEILY
INCLUOES:
VALVE ASSEILY-OISCHARGE, L.P.
GASKET-VALVE COPPER
DISCHARGE VALVE ASSEHBLY
INCLUOES
VALVE ASSEHBLY-OISCHARGE, L. P.
GASKET-VALVE ALUltNUII
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SUCTZON VALVE ASSEMBLY 16013-SU1
(HZGH PRESSURE)
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SUCTZON VALVE ASSEHBLY 16013-SU1
(HZGH PRESSURE)

ZNDEX T PART
NUHBER Y NUMBER DESCRZPTZON

1 1 16013-SU1 VALVE ASSEHBLY-SUCTZGN, H.P.( NOT SOLD SEPARATELY)OROER FROH
HAZNTENANCE PARTS LZSTED BELOH)

IqAZNTENANCE PARTS
Z 1 16003-S06 BOLT-CENTER
3 1 16013-S03 GUARD-VALVE

1 16003-S08 HASHER-LZFT
S 1 16003-S05 VALVE PLATE
6 1 16003-S0 PLATE-VALVE
7 1 16003.-S09 PZN-LOCATZN8
8 1 16003-$10 PlY-LOCATiNG
9 1 16013-S0Z SEAT-VALVE
10 1 16003-$11 HASHER-VALVE
11 1 16003-S07 LOCKNUT
1Z 1 16003-U08 GUDE--BUSHZNGVALVE
13 1 16003-U0 SPRZNG-VALVE
1 1 160034-U10 UNLOADER-VALVE
15 1 16003-U06 ILZNG-STOPVALVE
16 1 160033-U05 PZN-VALVE
17 1 16003-U02 COVER-UNLOADER,VALVE
18 1 160033-U09 IRE-LOCKZNG,VALVE
n 16013’-GS1 SUCTZON VALVE ASSEHBLY

ZNCLUDES:
1 160136-SU1 VALVE ASSEHBLY-SUCTZUNH.P.
1 160035-00Z GASKET-VALVECOPPER
1 16013-GS3 Suc’rIUN VALVE ASSEHBLY

iCLUOES:
1 16013-SU1 VALVE ASSEHBLY-SUCTZON,H.P.
1 16009Z-OOZ GASKET-VALVE,ALUINt.q
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SUCTZON VALVE ASSEMBLY 160133-SU1
(LON PRESSURE)
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SUCTZON VALVE ASSEMBLY 160133-SU1
(LOH PRESSURE)

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

3

6
7
8
?
10
11

13

16
17
18
17

1 160133-SU1

1 160033oS07
1 160133-S03
1 10033-$10

Z 10033-S05
1 1&0033-S06
1 160033-S09
1 160033-S0
1 160033-$11

1 160033-SlZ
1 160133-S0Z
1 Z60033-S08
1 160033-U08
1 160033-U0
1 160033-U10
1 160033-U06
1 lO033-UOS
1 1&OO33-UOZ
1 160033-U09

lbO133-GS1

1 10133-SU1
1 160036-001
1 1&0133-$3

1 160133-SU1
1 16009Z-001

VALVE ASEHBLY-SUCTZON L.P.( NOT SOLD SEPARATELY;ORDER FROIq

HANTENANCE PARTS LZSTED BELOH)

IAZNTENANCE
BOLT-CENTER,VALVE
GUARD-VALVE
LFTHASHER-UPPER
PLATE-SPRZNG
PLATE-DMIPZNG
LZFTHASHER--HZDDLE
PLATE-VALVE
PZN-LOCATZNB
PZN-LOCATN
SEAT-VALVE
LOCKNUT-VALVE
GUI)E-BUSHZNG,VALVE
SPRZNG-VALVE
UNLOADER-VALVE
RZNG-STOP,VALVE
PZN-VALVE
COVER-ILOADER,VALVE
NZRE-LOCKZNGVALVE
SUCTZON VALVE ASSEHBLY
ZNCLUDES:
VALVE ASSEIqBLY-SUCTION,L. P.
GASKET-VALVE COPPER
SUCI"ZON VALVE ASSEIBLY
ZNCLUDES:
VALVE ASSEIIBLY-SUCT(]N L. P
GASXET-VALYE ,ALIJHINUH

PARTS
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GASKET SETS & "O"RING KITS

INDEX PART PART
NUMBER QTY NUMBER QTY NUMBER DESCRIPTION

NRCOOLED WATERCOOLED

160188 180131
4 1315 4 1315
4 1556 4 1556

160074 160019
160020 160020

4 160031 4 160031
4 160035-001 4 160035-001
4 160035-002 4 160035-002
4 160040 4 160040
4 160041 4 160041
2 160054 2 160054

N/A 2 160056
2344 2344
5494 5494

5 160076 3 5628
6679 1 6679
N/A 9073

3 1498 3 1498
3 1498A 3 1498A

1498B 14988
2 1498C 2 1498C

180190 160143-001
2 123167-210 2 123157-210

123157-152 123157-152
123157-112 123157-112

1 123157-011 123157-011
4 123157-010 4 123167-010

22749-341 22749-341
22749-361 22749-361
110832-051 110832-051
110827-060 110827-050

3 160663-124 N/A
3 160663-125 N/A

160191 160144-001
2 22749-210 2 22749-210

22749-12 22749-162
22749-112 22749-112

1 22749-011 22749.011
4 22749-010 4 22749-010

22749-341 22749-341
22749-361 22749.361
110832-051 110832-051
110827-051 110827-051

3 160663-124 N/A
3 160663-125 N/A

N/A: NOTAPFIABLE

GASKET SET COMPLETE COMPRESSOR OVERHAUL
GASKET- HAND HOLE FATE
GASKET- UNLOADERASSEMBLY
GASKET- HEAD TOCYLINDER
GASKET- DISTANCE PIECE
GASKET-CROSSHEAD TORN
GASKET VALVE, L.P.
GASKET VALVF. H.P.

GASKET PLATE, VALVE COVER

GASKET PLATF WATER INLET

GASKET BEARING CARRIER
GASKET COMPANION FLANGE

SHIM BEARING ADJUSTMENT, .005
SHIM BEARING ADJUSTMENT, .020
SHIM BEARING ADJUSTMENT, .007
SHIM BEARING ADJUSTMENT, .002

"O"RING KIT PETROLEUM LUBRICATED
)’RING 1/8 WIDE X 1.00 O.D.
)’RING 3/32 Wl0E X 3.44 O.0.
)’RING 3/32 WIDE X .6 O.D.
’RING 1/16 WIDE X .440.D.
RING 1/16 WIDE X 18 O.D.
:)’RING 3/16 WlDI X 3.88 O.D.
"O’RING 3/16 WlOE X 680.D.

REPAIR KIT FOR PILOTASSEMBLY
REPAIR KIT FOR HYDRAUtJC UNLOADER
"O’RING 3/32 WIDE X 1.440.D.
"O’RING 3/32 WIDE X 1.50 O.D.

"O"RING KIT SYNTHETIC LUBRICATED
"O’RING 1/8 WIDE X 1.500.D.
)’RING 3/32 WIDE X 3.44 O.D.
)’RING 3/32 WIDE X .6 O.D.
"O’RING 1/16 WlOE X .440.D.
"O’RING 1/16 WlOE X 80.D.
"O’RING 3/16 WIDE X 3.88 O.D.
"O’RING 3/16 WIDE X 6.38 O.D.
"O’RING REPNR KIT FOR PILOTASSEMBLY

"O’RING 3/32 WIDE X 1.440.D.
"O’RING 3/32 WIDE X 1.50 O.D.
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RECOMMENDED SPARE PARTS

ZNDEX
NUMBER

T PART
Y NUMBER DESCRZPTZON

1108ZZ
260030
160133-D01
160133-SU1
160136-D01
160136-5U1
160081-001
160189
160131
160135
160136

11083Z-051
160079

160079-001
8966-001
16O19O

160191
160163-001

160166-001

GAUGE-PRESSURE
SET-RZNG HZPER FfJST BE PURCHASED AS COtIPLETE SET)

VALVE ASSEHBLY-DZSCHARGE, L.P.
VALVE ASSEHBLY-SUCTZON L P.
VALVE ASSEHBLY-DZSCHARGE, H. P.
VALVE ASSEHBLY-SUCTZQNH P
SET-RZNG PACKZNG (HUST BE PURCHASED AS A COttPLETE SET)

GASKET SET-AZRCOOLED HODELS
GASKET SET--HATERCOOLED HODELS
RZNG SET-LOI PRESSURE
P.ZNG SET-HZGH PRESSURE
DZAPHRAGH-UNLOADER
PZLOT REPAZR KZT
REPAZR KZT-OZL PLRtP

REPAIR KIT-OIL PUHP
SEAL-AD,JUSTHENT PLATE
"O"RZNG KIT-AIRCQOLEO COHPRESSOR OVERHAUL

"O"RZNGKZT-AZRCOOLED CQHPRESSOR OVERHAUL
"O"RZHGKZT-NATERCOOLED COHPRESSOR QVERHAUL

"O"RZNGKZT-HATERCOOLED COttPRESSOROVERHAUL

FOR SYNTHETZC LUBRZCATED HOOELS
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NATIONWIDE
SALES/SERVIC

Quincy Service is always near. There are Authorized

Quincy Distributors located throughout the United States

and Canada. They stock genuine Quincy replacement

parts and accessories for a wide range of Quincy products.

Service specialists are factory trained and experienced.

Quincy service will help keep you in business. Call for

Authorized Quincy Service.

Quincy
Compressor Division

Colt Industries

$3.00
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HEAT TRANSFER SALES, INC.
901-G NORWALK ST.
GREENSBORO. N.C. 27407
PHONE 919-294-3838

03-03--03

SUBMITTAL NO. $1360-3256

DATE: SEPTEMBER 15, 1987

CONTRACTOR:

SNEEDEN
BOX 358
WILMINGTON, NC 2806

JOB: MEDICAL/DENTAL CLINIC
CAMP LEJEUNE,NC
05-85-521-15501-21

ENGINEER: SIX ASSOCIATES
ASHEVILLE,NC

THIS ORDER IS BEING HELD FOR APPROVAL AND WILL NOT BE RELEASED UNTIL APPROVED.

6,3.9, I-TACO CAX-SN ASME DIAPHRAGM TANK
I-TACO N18 VENT

6,3.10 I-AC-2,SF 2 I/2" ASME AIR SEPARATOR @ STRAINERI- 335 3/H" BRONZE PRV

--O-_._z.6.#__.,,_2_l_9. 15501-}
.P-I&P-2

2-TACO 1615C 2" SLEEVE BEARING OIL LUBRICATED INLINE PUMPS,39 GPM @ 3 FT.HD. o,I" DIAMETER IMPELLER ! HP I750 RPM208/3/60

15501-I.1

I-WEINAN D5C-ACV7 DUPLEX CONDENSATE PUMP. if5 GALLON C.I.RECEIVER. 15 GPM @ 25 PSI DISCHARGE. 31 HP 3500 RPM20813160 WITH MECHANICAL ALTERNATOR.

1-TACO G6206-S 150 PSi ASME HEAT EXCHANGER. 39 GPM 160’ TO180’ WITH 10 PSI STEAM. 390 LBS/HR .83 FT.PD. 2.87 FPSTUBE VELOCITY. .0005 FOULING FACTOR

15q00-12

.2_,_.,5_,_[ .,,..F.IJ_[ iNSTANTANEOUS
2-TACO PACKAGE HEATERS

(15) SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.

SUBMITTAL NO: S1360-3256 PAGE I





SUBMITTAL NO. S1360-326P

03-02-03 DATE: SEPTEMBER 15, 1987

CONTRACTOR:

SNEEDEN
BOX 358
WILMINGTON, NC 2806

JOB= MEDICAL/DENTAL CLINIC
CAMP LEJEUNE.NC
05-85-521H-15501-21

ENGINEER= SIX ASSOCIATES
ASHEVILLE,NC

THIS ORDER IS BEING HELD FOR APPROVAL AND WILL NOT BE RELEASED UNTIL APPROVED

2.5.1 SEMI INSTANTANEOUS TYPE PACKAGES
2-TACO PACKAGE HEATERS

INCLUDING=

-G808-S HEAT EXCHANGER hO GPM 0’-120’
.001 FF BRONZE HEAD, BRONZE TUBE SHEET

5 PSI STEAM

-i20 GALLON GLASSLINED STORAGE TANK
INSULATED WITH METAL JACKET

150 PSI W.P. ASME

-TACO 1600B I I/2" ALL BRONZE INLINE PUMP I/N HP 1750..RPM
115/I/60.

-WATSON MCDANIEL SERIES I75 TEMPERATURE REGULATOR. 1600 LBS/HR
5 PSI STEAM IO0’F TO IHO’F ADJUSTABLE RANGE. HITH BYPASS

-WATSON MCDANIEL FT-7 1 1/2" 15 PSI F & T TRAP

-ANGLE IRON FRAME. COPPER PIPING ALL TESTED AFTER FABRICATION.

-i" TEMPERATURE & PRESSURE RELIEF VALVE.

(15) SETS OF SUBHITTAL DATA FOR YOUR APPROVAL.

SUBMITTAL NO, S1360-3256P PAGE





Instruction Sheet

CA & CAX Expansion Tanks
Plant I.D. No. 001-398

I. Note location on the tank of the system connec-
tion, charging valve enclosure, and the drain
plug. Note labels on the tank or refer to Diagram
#I Location of Tank Fittings.

2. Carefully staff to unscrew the shipping pipe-plug
in the system connection coupling located atthe
center of the cover flange. Pause before com-
pletely removing to allow any trapped air to
escape without "popping" the plug. There should
not be much, if any, air pressure under this plug.

3. Removethe 11/2" pipe plug covering the charging
valve enclosure.

CA Tanks
CHARGING
VALVE
ENCLOSURE
11/2 NPT LIFTING RING

ALLOW 18"
OVER COVER
FLANGE FOR
SYSTEM
CONNECTION
SYSTEM
CONNECTION
11/2 NPT

CAUTION: DO NOT REMOVE THE PIPE PLUGS
LOCATED ON THE SIDE AND BOTTOM OF THE
TANK (TANK DRAINS). THESE PLUGS SHOULD
NEVER BE REMOVED UNLESS NECESSARY AND
THEN ONLY AFTER THE AIR PRESSURE IN THE TANK
HAS BEEN BLED OFFTO ZERO GAUGE PRESSURE.
BEFORE BLEEDING OFF ANY OFTHE AIR CHARGE
ALWAYS ISOLATE THE TANK FROM THE SYSTEM
WITH A SHUT-OFF VALVE.

LIFTING
RING

Diagram 1. I’- .--=_ 3/4,, NPT DRAIN

Before making any connections to the tank, check the tank air charge. Use an accurate automotive or similar
type gauge on the air valve located underthe pipe plug in step #3. The air charge pressure must be equal to the
pre-charge pressure specified forthe system. Refer to the label on thetankforthe specified tank pre-charge pres-
sure. In most cases the specified tank pre-charge pressure is equal to the system fill pressure at the tank location.
Use Diagram #3 Air Charge Check Chaffto correct thevalue read on the pressure gaugefortheambienttemper-
ature at the tank location.

After making sure that the air charge pressure is correct, replace the pipe plug over the charging valve for
protection.

The pipe connection to the system may now be made. The piping requirements for captive airtanks are different
from those of plain steel expansion tanks, note the Captive Air Tank Piping Diagrams. Piping and air elimination
devices should be arranged so that air will not be trapped in the tank, above the tank, or in the nozzle. Pitch the
piping connection up awayfrom thetankand use automatic airventswhere necessary, notethe piping diagram.

Locate the CA tank connection as close as passible to the suction side of the pump. This ensures that the pres-
sures realized from the pump head will be additive in the system. Acombination shut-off and drain valve should
located in the connection piping to provide for tank isolation during the initial hydrostatic test.

F402-002 11/1/83 Supersedes: IS 400-1.2



CAX TANKS

1. Note location ofthetankofthe system connection,
charging valve enclosure, coupling and the
drain plug. Note labels on the tank or refer to
Diagram #2 Location of Tank Fittings.

Carefully staff to unscrew the shipping pipe-cap
on the system connection located in the center
ofthetank head. Pause beforecompletely remov-
ing to allow any trapped air to escape without
"looping" the cap. There should not be much, if
any, air pressure under this cap.

3. Removethe 11/2" pipe plug covering the charging
valve enclosure.

SYSTEM
CONNECTION

" NPT
CHARGINGVALVE (13MM)
CLOSURE tY2" NPT

(38M
I/2" NP
(13MM)

IP

LIFTING
RING

CAUTION: DO NOT REMOVE THE PIPE PLUGS
LOCATED ON THE SIDE AND BOTTOM ON THE
TANK (TANK DRAINS). THESE PLUGS SHOULD
NEVER BE REMOVED UNLESS NECESSARY AND
THEN ONLY AFTER THE AIR PRESSURE IN THE TANK
HAS BEEN BLED OFF TO ZERO GAUGE PRESSURE.
BEFORE BLEEDING OFF ANYOFTHE AIR CHARGE
ALWAYS ISOLATE THE TANK FROM THE SYSTEM
WITH A SHUT-OFF VALVE.

Diagram 2.

4. Before making any connections to the tank, check the tank air charge. Use an accurate automotive or similar
type gaugeon the air valve located underthe pipe plug in step #3. The aircharge pressure must be equal to the
pre-charge pressure specified for the system. Refer to the lapel on the tank for the specified pre-charge pressure.
In most cases the specified tank pre-charge pressure is equal to the system fill pressure at the tank location.
Use diagram #2 Air Charge Check Chaff to correct, value read on the pressure gauge for the ambienttempera-
ture at the tank location.

5. After making sure that the air charge pressure is correct, replace the pipe plug over the charging valve for
protection.

6. The pipe connection to the system maynow be made. The piping requirements for captive airtanks are different
from those of plain steel expansion tanks, note the Captive Air Tank Piping Diagrams. Piping and air elimination
devices should be arranged so that air will not be trapped in the tank, above the tank, or in the nozzle. Pitch the
piping connection upawayfrom thetankand use automatic airventswhere necessary, notethe piping diagram.

7. LocatetheCAtank connection asclose as practicabletothe suction side ofthepump. This ensuresthatthe pres-
sures realized from the pump head will be additive in the system. Acombination shut-off and drain valve should
be located in the connection piping to provide for tank isolation during the initial hydrostatic test.



AIR CHARGE CHECK CHART

AMBIENT TEMPERATURE, F

Specified
Pre Charge
Pressure,
P.S.I.

(at 68F)

12

2O

30

4O

50

6O

70

36

10.4

17.9

27.3

36.7

46.1

55.5

64.9

44

10.8

18.4

28.0

37.5

47.1

56.6

66.1

52

11.2

18.9

28.6

38.2

48.0

57.7

67.4

6O

11.6

19.5

29.3

39.2

49.0

58.9

68.7

68

12.0

20.0

30.0

40.0

50.0

60.0

70.0

76

12.4

20.5

30.7

40.8

51.0

61.1

71.3

84

12.8

21.1

31.4

41.6

52.0

62.3

72.6

92

13.2

21.6

32.0

42.5

52.9

63.4

73.9

Diagram 3

100

13.6

22.1

32.7

43.3

53.9

64.5

75.1

HOW TO USE THE CHART

1. Determine abmient air temperature where the tank is being checked.

2. Locate the specified pre-charge pressure in the left hand column.

3. Follow across horizontally to the number under the ambient air temperature.

4. The numberfound under Step 3 is the temperature corrected air charge pressure in p.s.i, and should agree with
the gauge reading observed at the tank.

5. If thetemperature corrected aircharge pressure differs by morethan 1 p.s.i, from the pre-charge pressure specified
for the system then correct it by bleeding pressure through the air charge valve, or by adding pressure with an air
compressor.



CAPTIVE AIR TANK
PIPING DIAGRAMS

RECOMMENDED LOCATION

RETI IRN

TACO ,--TACO PRESSURE
REDUCING VALVE- CWS

RAINER

CO AIR
CONTROL .j

TACO
CA/CAX
TANK

SUPPLY

#-TACO MULTI-

1 PURPOSE VALVE

FTACO PUMP

LTACO SUCTION DIFFUSER

ALTERNATE LOCATIONS
TACO PRESSURE

ACO

ANK

VENT PRESSURE REDUCING
VALVE

REMOVABLE STRAINER

,
CONTROL

TACO MULTI-

I’ CA/CAXI ;PURPOSE VALVE

(C) TACO

TACO SUCTION DIFFUSER

T

TACO
PURPOSE

rTACO

SUCTION

TACO PRESSURE
REDUCING VALVE

TANK Lcw.= CA/CAX

’ "111.’-’
REMOVABLE

TACO SUCTION

TACO MULTI-
PURPOSE

-TACOPUMP



NUMBER

IS-400-1.1 (281)

INSTRUCTION SHEET

Effective: March 1, 1981
Supersedes: IS400-2-1

dated 7/30/76

AIR

CONTROL

Select proper size based on flow (GPM) thru System

Taco Air Control

Less Strainer

AC2
AC25
AC3
AC4
AC5
AC6
AC8
ACIO

Maximum Flow

GPM

130 AC25F
190
33O
550
9OO
1500
26OO

Taco Air Control

With Strainer

AC2F

AC3F
AC4F
AC5F
AC6F
AC8F
AC10F

AC12 3400 AC12F
AC14 4700 AC14F
AC16 6000 AC16F
AC18 8000 AC18F
AC20 10000 AC20F

2--Install Air Control in Supply Line between boiler and pump(s) as indicated in
Diagram on reverse side.

3 Install Expansion Tank (s) as close +o Air Control as possible with horizontal pipe
(if any) pitching up to tank.

4-- If a shutoff valve is installed in Expansion Tank line, use a Gate Valve and make
certain it is fully open when system is in operation.

5 A connection for a Vent is provided at the top of the Air Control.

When the system is first filled, all you have to do is Vent heating units and high
points if necessary for quick lling. Thereafter, any entrained air is separated con-

tinuously as water is pumped thru the Air Control.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taro (Canada) Ltd. 3090 Lenworth Drive, Mi.isguga, Ontario Telephone: (416) 625-2160 Telex: 06-961179



A! R CONTROL

TACO
| REDUCING VALVE-114." CONN.

FROM eo.ER___lll-I. -I
OR CONVERTER LU’I TACO

AIR
CONTROL

COLD WATER
SUPPLY

TO SYSTEM



NUMBER

IS-1QO-1.3
Plant ID. No. 001-322

INSTRUCTION
SHEET

Effective: May 1, 1981
Supersedes: IS 300-1-1

dated 11/25/68

PUMP SERVICING INSTRUCTIONS- NOS.

121-7 1600-1 1620-1
122-7 1602-1 1622-1
131-6 1604-1 1624-1
132-6 161 0-1 1630-1
133-6 1612-1 1632-1
138-2 1614-1 1634-1

ITEMS TO CHECK BEFORE STARTING

1. Motor and bracket have been properly lubricated
at the factory and should not require additional
lubricant. Before starting, check oil level in
bracket thru sight oil gauge. Level should be be-
tween top and center of window. If, for some
reason, lev_el is .below center of window, :see in-

.tructions on oil well cover."

2. Check motor and power supply for proper wiring
connections and voltage. If motor is damaged due
to improper wiring hook-up, guarantee is void.

3. The casing is rotatable and may be installed in a
vertical or horizontal pipe. The motor and bracket
must be h.orizontal in. al| cas lt oil well cover
Pacing the ceiling-

LUBRICATION- Motor is well oiled before shipment in accord- Pump- (For best results TACO-LUBE #12 is recom-
ante with manufacturer’s recommendation andshould mended. Maintain oil level at all times within limits
not require any oil upon arrival. When oil is required,
follow instructions attached to the motor end shield specified on oil well cover.

plates.

MOTOR ALIGNMENT
All circulator motors are aligned within required cast iron and steel sections of the motor base and
tolerances when shipped. They normally do not re- place shims between the two sections until the motor
quire any attention. If due to rough handling the shaft is properly aligned with the pump shaft.
motor base becomes bent, loosen screws connecting

TO REPLACE WATER SEAL AND/OR IMPELLER

I. Stop pump and close suction and discharge valves.

2. Drain water from casing.
3. Remove pipe plug on opposite side of oil gauge

and drain oil (,water may have gotten into oil reser-
voir).

4. Remove motor assembly from bracket.

5. Remove bracket from pump body. Loosen set
screw and pull out pump end of drive coupling. DO
NOT BEND SHAFT.

6. Remove oil well cover, loosen set screw in inside
Thrust Collar and while holding Thrust Collar, re-
move Impeller and Shaft, Thrust Washers and
Thrust Collar.

Plated) SIDES facing the Thrust Collar. While
holding this 3 Part Assembly (Thrust Collar and
two Washers) in the oil reservoir with grooves on
OD of Collar facing the Impeller, slide Impeller
and Shaft into bracket so that hole in Shaft is
directly in line with screw hole in Thrust Collar.
Insert and tighten set screw until it bottoms in the
hole in the shaft, then turn back 1/16 of a turn.
This automatically adjusts the spring tension on
seal. THIS LAST OPERATION MUST BE AC-
COMPLISHED IMMEDIATELY AFTER OP-
ERATIONS l0 AND I. IF TOO MUCH TIME
ELAPSES, THE OIL MAY BE SQUEEZED
OUT FROM UNDER SHAFT SEAL, PRE-

7. Clean bearings and bracket and inspect for possible
damage. Clean sight oil gauge.

8. Remove stationary seal from bracket, clean recess
and apply a film of light oil to OD ot’ new station-
ary seat rubber cup, press firmly in place with
thumbs. Be certain it is "’bottomed" equally, other-
wise it might leak.

9. Gently remove old seal parts from shaft with a ro-
tating motion and clean entire shaft with soft clean
cloth (Do not use much pressure). Drop new spririg
and holder onto the shaft.

10.Apply a good film of oil, from the very end of the
shaft right down to, and slightly beyond the end of
the spring. With the seal in the palm of the hand
(seat facing the hand) and with an oscillating mo-
tion, press seal over end of shaft then down to free
length of the spring. Line up seal, spring and spring
holder.

I.Thoroughly clean both seal faces with a soft clean
cloth.

12. Remove set screw from Thrust Collar. Apply a
film of oil to each side of Thrust Collar, then place
a Thrust Collar Washer on each side of the Thrust
Collar with the LIGHT COLORED (Cadmium

VENTING THE RUBBER PART OF SEAL
FROM SLIDING ON SHAFT WHICH IS NEC-
ESSARY WHEN PERFORMING OPERATION
12.

13. Re-assemble motor and coupling assembly to
bracket and bracket to casing, making certain that
casing gasket is in good condition and properly lo-
cated. Engage teeth of rubber coupling insert with
those in the metal ends. Bring all three parts .o-
gerber, then back off one end about 1/32""
tighten. Do not squeeze rubber insert, some p,mp
sizes use A "’FIGURE-8" shaped one piece cou-
pler. Install without stretching or compressing.

14. Open valves in suction and discharge lines and vent
air thru vent holes, if provided. Start motor for
TWO SECONDS, then stop and inspect for water
leaks. If any leaks occur, one or more previous op-
erations must be repeated.

15. If no leaks occur, re-fill oil reservoir as previously
indicated under LUBRICATION-PUMP and re-
place oil well cover.

16. Start pump and again check for leaks. (Note: If
pump is operated longer than 30 SECONDS with-
out being primed, the mechanical seal could be
damaged).

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taco (Canada) Ltd. 3090 Lenworth Drive, Mi$$i$$auga, Ontario Telephone: (416) 625-2160 Telex: 06-961179





-001

REPLACEMENT PARTS

Effective: December 1, 1)85

Supersedes: PL300-1
dated: 12/1/84

121 """ 138 PUMPS
1600 SERIES PUMPS

IMPORTANT: When ordering, always specify
part number, part name, and complete model
number ofpump.

CARTRIDGE DESIGN PUMPS

121 138 SERIES PUMPS

1600 SERIES PUMPS

Taco, Inc. 1160 Cranston Street, Cranston. Rhode Island 02920
L,thO U S A

Form NO. F304-001 Taco (Canada) Umited 1310 Amco Blvd., Mississauga, Ontario L4W B2

Telephone: (401) 942-8000 Telex: 92-7627

Telephone: 416-625-2160 Telex: 06-961179



REPLACEMENT PARTS FOR (-9) AND SERIAL NUMBER CARTRIDGE DESIGN PUMPS

1600 4o25 c
SERIAL NUMBER CODE

N FLANGE TYPE

MOTOR FRAME SIZE

WATER SEAL

BRACKET DESIGN

MATERIAL OF CONSTRUCTION

MATERIAL OF CONSTRUCTION

X O O O O
A CAST IRON PUMP AND IMPELLER (3)
B ALL BRONZE PUMP AND IMPELLER
C CAST IRON PUMP AND BRONZE IMPELLER

BRACKET DESIGN

O X O O O
ALL CURRENT STYLE PUMPS

WATER SEAL TYPE, ITEM #29

O O X O O
N 1600 170RP NI RF,ql,qT

H 1600- 170HRP TUNGSTEN CARBIDE
E 1600 170ERP CERAMIC

ITEM #8 REPLACEMENT BODY

MOTOR FRAME SIZE*

O O O X O
48 FRAME (1/4, 1/3, 1/2HP)

2 56 FRAME (3/4, HP)
3 56 FRAME (1 1/2,&2HP)
4 56 FRAME (3HP)

Refer to standard motors only. See nameplate for other motors.

FLANGE TYPE

O O O O X
N NPT (STANDARD)
D DIN (EXPORT)

ITEM #36 REPLACEMENT FLANGE SET

PUMP MOD. NO. CAST IRON BRONZEPUMP MOD. NO.

121
122
131, 32, 33 & 38
1600,10,111
1602,16042
1612,14,15
1616,18,19
1620,22,24
1630.1632
1634,1635
1636,1638
1640,1641

CAST IRON BRONZE

121 018BRP121 018RP

133 150RP
1610 001RP

N/A
1614 001RP
1618 004RP
1634 001RP

1640 -002RP

133- 150BRP
1610- 001BRP

N/A
1614 001BRP
1618 004BRP
1634 001BRP

1640 002BRP

121
122
131,32,33, & 381
1600,10,111
1602,16042
1612,14,15
1616,18,19
1620,22,24
1630,1632
1634,1635
1636,1638
1640,1641

1600 033 R P
1600 034RP

1600 031RP

1600 -032RP

1600 174RP

Note (1) When replacing Item body on 131, 132, 133, 138 and 1600C l& -9, you

Note (2) Body for the 1602 & 1604 are no longer available. Consult factory.

Note (3) 121 thru 138 only.

must also order current style impeller.

1600 033BRP
1600 034BRP

1600 031BRP

1600 032BRP

1600- 174BRP



ITEM#15 REPLACEMENT BRACKET
ITEM # 161

MOTOR FRAME SIZE (48) MOTOR FRAME SIZE (56) GASKET KITPUMP MOD. NO.

121,122
1600,10,11
1602,1604
1612,20,30
131,132
1615"
133,138
1614,22,24
1632,34
1635"
1616,36
1619"

638,40,41

CAST RON
1600 155RP

1600 175RP

BRONZE
1600- 156RP

1600- 176BRP

RON
NA

BRONZE
NA 1600 -050RP

N/A 1604 023RP
1604 023RP
1604 023RP

1604 025RP

1604 025RP

1604 024RP
1604 024RP
1604 024RP

1604 026RP

1604 026RP

1600 050RP
1618- 006RP

per motor frame size code in serial number.

ITEM #25 REPLACEMENT IMPELLER ASSEMBLY
DIA.

PUMP NO. (-9) PUMPS CURRENT PUMP NO. (-9) PUMPS CURRENT -9 CUR.

121,122
131
132
133
138
1600
1602
1604
1610
1611"
1612
1614
1615"
1616
*When

121 142BRP
131 075BRP
132 063BRP
133 075BRP
138 037BRP
1600 179BRP
1602 025BRP
1604 028BRP
1610- 019BRP

N/A
1612 019BRP
1614 018BRP

N/A
1616 002BRP

121 142BRP
1630 023BRP
1630 022BRP
1632 022BRP
1634 023BRP
1610- 020BRP

N/A
N/A

1610 019BRP
1611 -001BRP
1612 -019BRP
1614 018BRP
1615 001BRP
1616 002BRP

DIA.
-9 CUR.

4.30 ’4.30
4.80 4.40
5.20 4.90
5.75 5.65
6.25 6.15
4.75 4.50

5.500
6.200
4.750

5.750
6.350

7.100

1618
1619"
1620
1622
1624
1630
1632
1634
1635"
1636
1638
1640"
1641"

1618 001BRP
N/A

1620 022BRP
1622 020BRP
1624 040BRP
1630 022BRP
1632 022BRP
1634 023BRP

N/A
1636 001BRP
1638 001BRP
1640 001BRP

N/A

N/A
1619 001BRP

N/A
N/A
N/A

1630 022BRP
1632 022BRP
1634 023BRP
1635 001BRP
1636 001BRP
1638- 001BRP

N/A
1641 001BRP

ordering, please advise diameter of impeller.

ITEM #31 REPLACEMENT MOTOR ASSEMBLY*

HP 115/60/1 115/230/60/1 200/60/3 230/460/60/3

7.900

5.100
5.850
6.500
4.900
5.650
6.150

6.400
6.900
7.900

1/4
1/3
1/2
3/4

2
3

When

121 151RP
131 143RP

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

132 096RP
133 119RP
138- 119RP
1636 013RP
1638 012RP

N/A

ordering other than standard, refer to nameplate, then consult factory.

121 148RP
131 115RP
132 066RP
133 140RP
138 148RP
1636 019RP
1638 015RP
1640 013RP

121 137RP
131 137RP
132 097RP
133 134RP
138 142RP
1636 010RP
1638 010RP
1640 010RP

ITEM #34 SHAFT SLEEVE 1600-205

ITEM #56 COUPLER 1624-053RP

ITEM #56 COUPLER 1624-041RP

ITEM #111 RUBBER INSERT 1624-004RP

ITEM #111 RUBBER INSERT 1624-020RP

ITEM #111 RUBBER INSERT 900-512

ITEM #269 CARTRIDGE ASSY. 1600- 160RP

All -9 and Serial Number Pumps.

All Inline Pumps 1/, thru 2 HP.

All Inline Pumps 3 HP.

All 4J Couplers.

All 3J Couplers.

All 5J Couplers.

All -9 and Serial Number Pumps.



REPLACEMENT PARTS FOR OLD STYLE PUMPS AND CIRCULATORS*

"121+122-3-7;131, 132+133-3-6;138-1+2;1600,1602,1604, 1610, 1612,1614, 1620,1622,1624,1630, 1632,

1634-1+-C1.

ITEM # 8

ITEM # 25

BODY

IMPELLER AND SHAFT ASSEMBLY

ITEM #29 SEAL KIT
ITEM #31 MOTOR ASSEMBLY
ITEM #36 FLANGE SET

ITEM # 56 COUPLER

ITEM#111 RUBBER INSERT

ITEM # 161 GASKET KIT

Same as -9 and Serial Number Pumps.
No longer available. Must purchase Item #74 Modern-
ization Kit listed below, Plus -9 IMPELLER
Part No. 1600 055RP

Same as -9 and Serial Number Pumps.

Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.

Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.

ITEM 74 MODERNIZATION KIT*

PUMP NO. MOTOR FRAME SIZE (48) MOTOR FRAME SIZE (56)

121,122
131,1322
133,138
1600,1610
1602,16042
1612.16202
16302
1614,1622
1624,1632
1634

CAST IRON
121 154RP
131 144RP

N/A
121 154RP
131 144RP

N/A
N/A
N/A

BRONZE
122 002RP
132 145RP

N/A
122 022RP
132 145RP

N/A
N/A
N/A

CAST IRON

N/A
133- 147RP

N/A
133 147RP
133- 147RP

BRONZE
N/A

138- 153RP

N/A
133 147RP
138 153RP

Note (1) When replacing 113 or 1/2 HP 56 Frame (old) motor with new 48 Frame motor, adapter kit #1600 194RP must be ordered.

Note (2) Select modernization kit per motor frame size. Select impellers per selection chart on previous page, under --9 column

*Change



MODEL 1611 SUPERSEDES: SD300o1.2

ITEM NO. MODEL NO. IMPELLER
DIA.

G.P.M. HEAD IN FT. H.P, ELECTRICAL
CHARACTERISTICS

MODEL Flange
Size

161t

Millimet.rs

SIZES & DIMENSIONS:
(APPROXIMA/E)

H.P. A
(w)

(187)"
113 3
(249/ (76)

(373)

(419)"

(419)"
17

(432)"

C

(200)"

D

(327)"

25

20

IS NPSH IN FEET

O I0 20 30 40 50 60 70 80 90 I00
FLOW IN GALLONS PER MINUTE

SPECIFICATIONS:
MOTORS
1750 RPM, Three Phase 200V or 230/460V 60C Sleeve Bearing
Motors.
Also available in Single Phase wlth overload protection
except 3 HP (2238W).
BODY P-..o ./"
,wlth flanged in-line connections. Companion
flanges are inclu(:led.

IMPELLER
Cast Bronze, Closed. Dynamically Balanced.
DRIVE COUPLING
Non-Metallic/Vibration Dampening
SHAFT
Alloy Steel with Cupro-Nickel Sleeve.
FRAME
Sleeve Beating. Disc Type, Oil lubricated. REMOVABLE
BEARING CARTRIDGE FITS ALL MODELS. Dip Stick to measure
oil level.

MECHANICAL SEAL
2 Piece Standard--250F (12tC) Operating Temp.

Hi-Temp--ExJro Cost--300F (149C) Operating
Temp.

WORKING PRESSURE
175 PSI (1207kPa)... in accordance with ASA B16.1
NOTE: Flanges are tapped for gauges

Form -30t-002 EffectNe Dote 8/9/83





121 ,..u 138 PUMPS!
NUMBEt

304-001

REPLACEMENT PARTS

Effective: November 1, 1987
Supersedes: 304-001

dated: 12/1185

1600 SERIES PUMPS
IMPORTANT: When ordering, always specify
part number, part name, and complete model
number ofpump.

CARTRIDGE DESIGN PUMPS

121 138 SERIES PUMPS

1600 SERIES PUMPS

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627



REPLACEMENT PARTS FOR (-9) AND SERIAL NUMBER CARTRIDGE DESIGN PUMPS

1600 4.25

SERIAL NUMBER CODE

FLANGE TYPEN N

MOTOR FRAME SIZE

WATER SEAL
BRACKET DESIGN

MATERIAL OF CONSTRUCTION

MATERIAL OF CONSTRUCTION

X O O O O
A CAST IRON PUMP AND IMPELLER (3)
8 ALL BRONZE PUMP AND IMPELLER
C CAST IRON PUMP AND BRONZE IMPELLER

BRACKET DESIGN

O X O O O
ALL CURRENT STYLE PUMPS

WATER SEAL TYPE, ITEM #29

O O X O O
N 1600 170RP NI RF.qI.qT
H 1600 170HRP TUNGSTEN CARBIDE
E 1600- 170ERP CERAMIC

ITEM =8 REPLACEMENT BODY

PUMP MOD. NO. CAST IRON BRONZE

MOTOR FRAME SIZE*

O O O X O
48 FRAME (1/4,1/3,1/2HP)

2 56 FRAME (3/4, HP)
3 56 FRAME (1 1/2,&2HP)
4 56 FRAME (3HP)

Refer to standard motors only, See nameplate for other motors.

FLANGE TYPE

O O O O X
N NPT (STANDARD)
D DIN (EXPORT)

ITEM #36 REPLACEMENT FLANGE SET

PUMP MOD. NO. CAST IRON BRONZE

1600 03RP121
122
131,32,33 & 381
1600, i0,111
1602,16042
1612,14,15
1616,18,19
1620,22,24
1630.1632
1634,1635
1636,1638
1640.1641

121 018RP

133- 150RP
1610 001RP

N/A
1614 001RP
1618 004RP
1634 001RP

1640 -002R P

121 018BRP

133 150BRP
1610- 001BRP

N/A
1614 001BRP
1618 004BRP
1634 001BRP

1640 002BRP

121
122
131,32,33, & 38
1600,10,11
1602,1604
1612.14,15
1616.18,19
1620,22,24
1630,1632
1634.1635
1636,1638
1640,1641

1600 034 RP

1600 031RP

1600 -032RP

1600- 174RP

1600 033BRP
1600 034BRP

1600 031BRP

1600 032BRP

1600- 174BRP

Note (1) When replacing Item body on 131, 132, 133, 138 and 1600C l& -9, you must also order current style impeller.

Note (2) Body for the 1602 & 1604 are no longer available. Consult factory.



ITEM#15 REPLACEMENT BRACKET

PUMP MOD. NO. MOTOR FRAME SIZE (48)

121,122
1600,10,11
1602,1604
1612.20,30
131,132
1615
133,138
1614,22,24
1632,34
1635
1616,36
1619

CAST IRON
1600 155RP

1600 175RP

NA
N/A
N/A

N/A

BRONZE
1600- 156RP

1600- 176BRP

1638, 40, 41 N/A N/A
per "motor frare size code in serial nurber.

MOTOR FRAME SIZE (56)

CAST IRON BROIZE
N/A
N/A
N/A
N/A
N/A

1604 023RP
1604 023RP
1604 023RP

1604 025RP

1604 025RP

NIA
NIA
NIA
NIA
NIA

1604 024RP
1604 024RP
1604 024RP

1604 026RP

1604 026RP

ITEM # 161
GASKET KIT

1600 -050R P

1618 O06RP

ITEM #25 REPLACEMENT IMPELLER ASSEMBLY

PUMP NO.
121,122
131
132
133
138
1600
1602
1604
1610
1611
1612
1614
1615
1616

(-9) PUMPS
121 142BRP
131 075BRP
132 063BRP
133 075BRP
138 037BRP
1600- 179BRP
1602 025BRP
1604 028BRP
1610 019BRP

N/A
1612 019BRP
1614 018BRP

N/A
1616 002BRP

CURRENT
121 142BRP
1630 023BRP
1630 022BRP
1632 022BRP
1634 023BRP
1610 020BRP

N/A
N/A

1610 019BRP
1611 001BRP
1612 -019BRP
1614 018BRP
1615 001BRP
1616 O02BRP

When ordering, please advise diameter of impeller.

DIA.
-9 CUR.

4.30 4.30
4.80 4.40
5.20 4.90
5.75 5.65
6.25 6.15
4.75 4.50

5.5O0
6.200
4.750

5,750
6,350

7.100

PUMP NO.
1618
1619
1620
1622
1624
1630
1632
1634
1635
1636
1638
1640
1641

(-9) PUMPS
i618 001BRP

N/A
1620 022BRP
1622 020BRP
1624 040BRP
1630 022BRP
1632 022BRP
1634 023BRP

N/A
1636 0018RP
1638 001BRP
1640 001BRP

N/A

CURRENT
DIA,
CUR.

N/A 7.900
1619 001BRP

N/A 5.100
N/A 5.850
N/A 6.500

1630 022BRP 4.900
1632 022BRP 5.650
1634 023BRP 6.150
1635 001BRP
1636 001BRP 6.400
1638 O01BRP 6.900

N/A 7.900
1641 001BRP

ITEM#31 REPLACEMENT MOTOR ASSEMBLY

HP 115/60/1 115123016011 20016013 230/460/60/3

1/4
113
1/2
3/4

I’I
2
3

" When

121 151RP
131 143RP

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

132 096RP
133 119RP
138 119P
1636 013RP
1638 012RP

N/A

ordering other than standard, refer to nameplate, then consult factory.

121 148RP
131 115RP
132 066RP
133 140RP
138 148RP
1636 019RP
1638 015RP
1640 013RP

121 137RP
131 137RP
132 097RP
133 134RP
138 142RP
1636 010RP
1638 010RP
1640 010RP

,)

ITEM

ITEM
ITEM
ITEM

ITEM

ITEM

ITEM

#34 SHAFT SLEEVE 1600- 205

# 56 COUPLER 1624 053RP

#56 COUPLER 1624 041RP

#111 RUBBER INSERT 1624-004RP

#111 RUBBER INSERT 1624-020RP
#111 RUBBER INSERT 900-512
#269 CARTRIDGE ASSY. 1600- 160RP

All -9 and Serial Number Pumps.

All Inline Pumps 1/4 thru 2 HP.

All Inline Pumps 3 HP.

All 4J Couplers.

All 3J Couplers.

All 5J Couplers.

All -9 and Serial Number Pumps.



REPLACEMENT PARTS FOR OLD STYLE PUMPS ANDCIRCULATORS

7121+122-3-7; 131. 132+133-3-6; 138-1+2; 1600. 1602, 1604. 16;10, 1612, 1614, 1620, 1622. 1624, 1630. 1632,
1634-1 +-C1.

ITEM # 8

ITEM # 25

BODY

IMPELLER AND SHAFT ASSEMBLY

ITEM #29 SEAL KIT
ITEM #31 MOTOR ASSEMBLY
ITEM #36 FLANGE SET
ITEM # 56 COUPLER
ITEM#111 RUBBER INSERT
ITEM # 161 GASKET KIT

Same as -9 and Serial Number Pumps.
No longer available. Must purchase Item #74 Modern-
ization Kit listed below, Plus -9 IMPELLER
Part No. 1600 055RP

Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.

ITEM #74 MODERNIZATION KIT*

PUMP NO. MOTOR FRAME SIZE (48) MOTOR FRAME SIZE (56)

121,122
131,1322
133,138
1600,1610
1602,16042
1612.16202
16302
1614,1622
1624,1632
1634

CAST IRON
121 154RP
131 144RP

N/A
121 154RP
131 144RP

N/A
N/A
N/A

BRONZE
122 002RP
132- 145RP

N/A
122 022RP
132 145RP

N/A
N/A
N/A

CAST IRON
N/A

133 147RP

N/A
133 147RP
133 147RP

BRONZE
N/A

138 153RP

N/A
133 147RP
138 153RP

Note (2) Select modernization kit per motor frame size. Select impellers per selection chart on previous page, under --9 column

*Change



for quality, efficiency, dependability...

El M
SPLIT CASE PUMPS

INSTALLATION and OPERATING

INSTRUCTIONS
These instructions are important.., please read them thoroughly before
installing your WEINMAN PUMP. Quiet and successful operation de-

pends on proper installation and operating procedure. The paragraphs
on alignment and suction piping are particularly essential. Misalignment
and improper suction piping are the cause of a majority of pump troubles.
In this manual, we have covered these two subjects with extreme

thoroughness.
Keep these instructions on hand for future use, together with the en-

closed parts list which may be helpful should you need replacement parts.

m
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z

Box 1364
Commerce & Exchange
Conway, AR 72032
501-329-9811

Section Nos. 1200, 1210, 1300 and 1310



INSTRUCTIONS FOR ALIGNING PUMPS
WITH WOOD’S SURE-FLEX COUPLINGS

Although it may have been perfectly aligned at
the factory before shipment, a centrifugal pump
with its driving unit mounted on a bed plate is
almost certain to need re-alignment when placed
on its foundation. Here’s the correct procedure
for setting and re-aligning yourWEINMAN Pump.

1. The foundation, with its bolts in pipe sleeves,
should be deep enough to carry the weight of
the pump without deflection or vibration. The
foundation should be from 3" to 6" wider and
longer than the bed plate. Allow 3,, under
bed plate for grouting. The top surface should
be clean but rough to insure proper bond with
grout. Do not do grouting until after the align-
ment has been established.

2. The minimum foundation weight should be ap-
proximately twice the combined weight of the
pump and motor.

3. Place the unit on the foundation with bolts in
their respective bed plate holes. Insert wedges
under the bed plate near foundation bolts.

4. If a standard Sure-Flex with split insert is
provided force the ring away from the center
over next to one of the hubs with a blunt screw-
driver.

5. Adjust the wedges to bring the coupling into
alignment. To check the alignment, just check
the distance between the hubs at 90 intervals.
When this spacing is unequal you have angular
misalignment (Fig. 1).

It is the result of the bed plate not being
on a true plane. Adjustment must be made by
manipulating the wedges or using additional
wedges to correct the situation.

6. Now, check for parallel misalignment. An
ordinary 6" scale will suffice on the regular
Sure-Flex couplings. Lay the scale across the
outside flanges. If parallel misalignment is
found, (Fig. 2) it is caused by one of the four
corners of the bed plate being too high. With-
draw slightly the wedge under the bed plate
nearest the "high" corner. It is also possible
that the motor may have shifted over the
hold-down bolts during shipment or handling.
In this case, loosen the hold-down bolts and
bump the motor slightly in the direction
necessary to bring its shaft with coupling into
perfect alignment with pump shaft.

FIG.
ANGULAR

MISALIGNMENT

FIG. 2
PARALLEL

MISALIGNMENT

FIG. 3
CORRECT

ALIGNMENT

STEEL STRAIGHT EDGE

STEEL STRAIGHT EDGE

STEEL STRAIGHT EDGE



7. Perfect alignment (Fig. 3) exists only when
the hub faces are parallel and concentric. The
Sure-Flex coupling has been selected for use

with WEINMAN Split Case Pumps because of
its outstanding features. Sure-Flex Couplings
are die cast or precision machined and all key-
ways and set screws are furnished as stand-
ard equipment. These lightweight couplings are

simple to assemble and dis-assemble and re-

quire no lubrication. A particularly worthwhile
feature of the Sure-Flex Coupling is its ability
to absorb minor misalignment up to 4, without
damaging the coupling.

8. To complete the setting of your WEINMAN
Pump, draw down slightly on the foundation
bolt nuts. Provide a form or dam around the
contour of the bed plate. Pour grout through
holes, provided for this purpose, in sufficient
quantity to reach a level of 3/4" to 1" above
the bottom of the bed plate. Allow grouting
to set thoroughly, then proceed with pipe
connections.

SUCTION PIPING: The illustrations on page 7

are offered as a help in avoiding errors frequently
made in suction piping.., such as abrupt changes in

pipe size, the use of concentric reducer, and the

placing of an elbow in a horizontal plane next to the

suction nozzle of a double suction type of pump, etc.

The following are of equal importance and should
be carefully observed:

Never use pipe of a smaller size than that for
which the pump is fitted. Almost invariably, it

is necessary to use one pipe size larger, and
sometimes sever/1 sizes larger in order to avoid
excessive frictional loss with a resultant pro-
hibitorily high working suction lift. Select the
size pipe necessary so that when the frictional
loss is added to the actual static suction lift,
the total suction lift will not exceed 15 to 18 ft.
When centrifugal pumps are subjected to a higher
suction lift, they are likely to fall short of capac-
ity.., unless specifically ordered for an abnormal
suction condition.

The suction pipe, from the source of water sup-

ply, should be laid with a gradual incline.., not

on a level.., toward the pump, with the highest

point in the line at the pump suction connection.

If the pipe is level and if there are any high

points in the line which will form air pockets, it

is sometimes difficult to secure proper priming.

3. If conditions require the use of a foot valve and
strainer, the area of the foot valve should be

6o

10.

11.

from 1 to 2 times the area of the suction pipe;
and the strainer should have a free-opening area

equal to 3 to 4 times the area of suction pipe.
Otherwise excessive frictional loss will result.

If a gate valve is used on the suction line to a

pump operating under a suction lift, the valve
stem should be placed in a horizontal plane, or

preferably in a vertical, downward position in

order to avoid a possible air leak.

The end of the suction pipe should always be
submerged from 18" to 4 or 5 ft., depending upon
the size of pump and the entrance velocity. If
only limited submergence can be had, the end
of pipe should be belled or flared. A board float-

ing on the surface of water surrounding the
suction pipe will even be helpful against the
formation of a vortex permitting air to enter the
suction pipe.

Especially with pumps operating under high
suction lift, the suction piping should be tested
thoroughly against air leaks. A small volume of
air will materially reduce the capacity of pump,
and a larger volume will frequently unprime

the pump.

Installations which will be subjected to consider-

able temperature variation should be provided
with some means for compensating for expan-
sion and contraction. A 50 temperature change

means an expansion or contraction of approxi-

mately a/" in a pipe line of 100 ft. length. This

will result in distortion and misalignment of

pump, and sometimes actual breakage.

The pipe should not be pulled into position by

drawing down on the flange bolts. The pipe

should meet the pump and the pump should not
be required to meet the pipe. All piping should
be supported independently of the pump.Pumps
are not designed for carrying heavy loads im-

posed by piping and its contents.

If other than cold water is to be handled, refer
to table on page 4 for limit of suction lift and/or

amount of positive suction head sometimes
required in order to avoid vaporization.

In making installation, guard against the possi-

bility of foreign material such as nails, bolts or

pieces of waste being left in the line, likely to

lodge in the impeller and cause loss of capacity.

When the suction supply is taken from a tank or

sump, incoming water should never be allowed
to fall from above the water level near the end
of suction pipe. This will carry air down into the

suction pipe.



TABLES for SUCTION LIFT for Centrifugal Pumps
for Water at Different Elevations and Temperatures

ATMOSPHERIC PRESSURE, BAROMETER READING AND EQUIVALENT
HEAD OF WATER AT DIFFERENT ALTITUDES

Altitude

5e Level
in Feet

Atmospheric
Pressure
Pounds

Per Sq. In.

14.7
14-
13.6
13.1
12.6
12.1
11.7
112
10.8
10.4
10.0

Barometer
Reading
Inches

of Mercury

26,929
28.8
27.7
26.7
25.7
24.7
23.8
22,9
22.1
212
20.4

Equivalent
Head of Water

Feet

33.95
32.7
31.6
302
29.1
27.9
27.0
25,9
24.9
24.0
23.1

Maximum Practical
Suction Lift
of Pumps
in Feet

25
23

22
21
2O
19
19
18
17
16

For Ft. Hd. of liquid divide FL Hd. of water by specific gravity of liquid pumped.
NOTE Barometer in inches multiplied by 0.490 equals pressure per square inch.
Suction lixet is vertical distance fom center of pump shaft to water level plus pipe friction and other losses, if any.

SUCTION HEAD REQUIREMENTS WHEN PUMPING HOT WATER
Suction Hed Required for Both Centrifugal and Reciprocating Pumps when Handling Hot Water at Different Altitudes.

A11owable Temperatures of Water in Degrees F.

on Suction 120 130 140 15O 160 170 180 190 200 210

At ea level
At 2,000 all
At 4,000 alt.
At 6,000 all 0
At 8,000 alt. 0
At 10,000 all 2

0
1
3
4

1
3
5
7

1
3
5
7
9

0
3
5
7
9
11

3
5
7
10
12
14

5
7

10

14
16

7
10
12
14
16
18

10
12
14
16

12
15

PROPERTIES OF WATER AT VARIOUS TEMPERATURES
Temp
F

40
50

70
8O

Temp
C

4.4
10.0
15.6
21.1
26.7

322
37.8
48.9
60.0
71.1

822

16O.0
104.4
115.6

120.7
137.8
148,9
160.0

171.1
1822
163
204.4

215.6
6.7
237.8
248.9

200.0
271.1
2322

Specific Volume
Cu Ft/Lb

.01602

.01603

.015O4

.01006

.016

.01610
1613
.01620
.01629
.01639

.01651

.015O3

.01672

.01677

.0112

.O170g

.01723

.01748

.0175

.01797

.01811

.01636

.01864

.01894

.01926

.0196

.0200

.0204

.0g09

.0215

Specific
Gravity

1.0013
1.0006
1.0000
0.7
0.5

0.9963
0.9944
0.9901
0.948
0.9786

0,9715
0.9645
0593
0,9565
0.9480

0..q38
0,9293
0.9192
0.9088

0.8976
0.8857
0.8736
005

01)
0.8328
0.8183
oo

0.7863
0.7674
0.7460

Computed from Keenan& Keyes’ Steam Table.

FROM 40 TO 540 F

Wt in
Lb/Cu Ft

62.42
62.38
62.34
62.27
62.19

62.11
62.00
61.73
61.39
61.01

6O57
60.13
59,91
59.63
59.10

59,1
59.00
57.1
56.66

52.80
51.92
51.02
50.00

49.02
47.85
4651

Vapor Pressure
Psi Abs

0.1217
0.1781
0.2563
0.3631
0.56

0.6982
0.9492
1.692
289
4.741

7.510
11.526
14.696
17.16O
24.97

118.01
153.04
195.77
247.31

68O.8
812.4
962.5



DISCHARGE PIPE: The discharge pipe should
never be of a smaller size than that for which the
pump is fitted and, in most cases, should be one and
sometimes two sizes larger in order to avoid excessive
frictional loss. Avoid sudden or abrupt changes in
pipe sizes which cause shock or frictional losses. Use
increasers of the concentric type. Eccentric increasers

are not required for the discharge line.

Gate and check valves should be installed in the
line with the check placed between pump and gate
valve. A check valve, under most conditions of serv-

ice, is required as a protection to the pump against
excessive surge pressure when a foot valve is used
on the suction, as well as for protection against re-

versed rotation if no foot valve is used.

In installations where noise is highly objectionable,
such as hospitals, hotels and apartment buildings, the
discharge pipe should not be attached to steel work or

hollow walls without being insulated properly against

vibration. In extreme cases, it is desirable that the
discharge line be provided with a flexible connection.

RECIRCUI.ATING ORIFICE: A pump opera-
ting at or near shut-off, as in boiler feed service when
there is no demand for steam, all the horsepower of
the motor is converted into heating the water in the
pump until eventually it turns to steam.
To prevent this, a small
amount of water should be
continuously recirculated
from the lJump discharge back
to the inlet source which, in

boiler feed service, is the
deaerating heater. Weinman
can supply and size an orifice
for establishing the required
amount of recirculation for any application. It has a

bronze body tapped for 1/2" pipe on each end and is

fitted with replaceable, stainless steel orifices inserts
of various sizes.

-= INSTALLATION
RECIRCULATING- ORIFICE

RENEWABLE INSERT

OF

PRIMING: Centrifugal pumps of the conventional
type must be primed before they will start pumping.
With a foot valve on the suction, the simplest method
of priming is to fill the suction line and pump, in-
cluding enough of the discharge line to bring the
water level up a foot or two above the top of the
casing or volute. The air vents should be left open
until water flows several times with no trace of air.
The shaft with impeller should be turned several
times by hand in order to release air which may be
trapped in the impeller.

If a portion of the suction line is laid on a near-

level, several minutes may be required for the air
to find its way to the highest point and escape through
the air vents in top of casing. If the pump fails to

pump when first started, it should be stopped and
after a delay of a few minutes, the air vents should
be reopened until a full stream of water, without any
trace of air, flows out.

Do not allow a pump.., especially a new one...

to operate for a long period of time without being
properly primed.

ROTATION: The rotation is indicated by arrow on

the casing, and the correct rotation of three phase
motors should be established before assembling coup-
ling. The pump should not be operated backwards or

in reverse rotation. If the motor operates in the wrong
rotation, interchange any two of the lead wires and the
opposite rotation will result.

STARTING: For initial starting, the gate valve in

the discharge line should be closed, and opened gradu-
ually as the motor approaches full speed.., usually
in from five to ten seconds. After the pump has once

been in operation so that the discharge line has been
completely filled, it is then unnecessary to close the
gate valve in starting.

STUFFING BOX PACKING: After starting
the pump, adjust gland nuts evenly until leakage is a
stream about the size of a pencil lead. This amount of
leakage is required to provide cooling, lubrication and
to avoid rapid wear of shaft sleeves. When packing
becomes so worn that gland is fully entered and can
no longer compress the packing, one ring of packing
may be added. After further wear however, the box
should be repacked by the following procedure:

1. Clean out all old packing from the box and
remove sea! cage if pump is so equipped. Note
location of sealing water hole in stuffing box and
when repacking be sure seal cage is installed
opposite the hole. Failure to do this will block
the flow of sealing liquid.

2. Inspect sleeve for wear and if it is scored or
grooved it should be replaced.

3. Fit packing neatly around the shaft with ends
fitting in a tight joint.

4. Force first ring firmly and evenly to the bottom
of the box. Dipping rings in oil and graphite will
aid running in of the packing.

Con$inued to Page 6



5. Insert remaining rings with joints staggered 180
apart. Compress each ring firmly as described
above. Rotate shaft by hand each time a ring
is inserted to aid in seating packing. If pump is
equipped with seal cage, install it opposite seal-
ing water connection.

6. When the box is full, compress the packing with
the gland. Be sure to adjust gland evenly and
also be sure that the gland has entered the box
at least 1/". If the packing will not compress
enough to allow this amount of gland entrance,
remove one ring of packing.

7. After pump is started, adjust gland nuts so that
leakage is as described above. Care shguld be
taken during the first hour of operation to take
up on the packing gradually just enough to main-
tain this amount of leakage. The "breaking in"
period of the packing is most important in the
satisfactory performance of a stuffing box.

CARE OF BALL BEARINGS: The ball
bearings on pump and motor, as shipped from factory,
are furnished with sufficient lubricant for from two
to three months’ operation. Do not add more lubricant
when putting the unit in service.

Injury to ball bearings is more likely to result from
over-greasing than from under-greasing. The real
purpose of a lubricant for ball bearings is to form a

coating on the highly polished surfaces as a protection
against corrosion, rather than for lubrication. An over
supply of grease in ball bearings produces heating...
due to friction and causes the grease to ooze out of
bearing housing along the shaft, as the bearing be-
comes warm.

Under usual conditions, ball bearings will reach a

temperature of from 10 to 55:F. above surrounding
temperature. Unless the bearing temperature reaches
125 F. above surrounding temperature, there is no
cause for alarm.

Ball bearings require additional lubricant only two
or three times per year, depending upon the continuity
of service. Do not use more grease than necessary

to fill the bearing housing one-fourth to one-third full.

If bearings are removed from housing for cleaning,
use extreme care to see that they are thoroughly dry
before being re-installed. Use carbon-tetrachloride,
or kerosene to clean bearings. Water or moisture is
destructive to all ball bearings.

The particular brand of grease is unimportant, pro-
viding it is a lithium base grease, especially if the

bearing is used in a location where there is excessive
moisture or danger of water getting into the housing.

For temperatures of from 32" to 200 F. at the bear-
ings, the following brands of lubricant are suggested:

Grease Lubricated Pumps and Motors:
American Oil Company Amolith No. 2
Cities Service Oil Co Trojan H2
Continental Oil Co Conoco Super Lube
Humble Oil & Refining Co Nebula EP No. 2
Fiske Bros Lubriplate 630-2
Shell Oil Co Alvania No. 2
Sinclair Refining Co Litholine 2
Standard Oil of Ohio Sohitran 2
Texaco Inc Multifak 2
Union Oil Co UNOBA No. 2

Oil Lubricated Pumps:
American Oil Co American No. 31
Cities Service Oil Co Pacemaker No. 3
Continental Oil Co Conoco Dectol Medium
Humble Oil & Refining Co Teresso 52
Fiske Bros Lubriplate No. 2
Shell Oil Co Tellus Oil 33
Sinclair Refining Co Rubilene Medium
Standard Oil of Ohio Sohiois 52
Texaco Inc Regal Oil PC (R & O)
Union Oil Co Red Line-Turmaco 300

MUELLER PUMP is prepared to supply suitable
grease put up in foil tubes, about 1" diameter 5" long...
containing 13/4 ounces. Approximately ounce of grease,
or a teaspoonful for bearings of small size, and a table-
spoonful for larger sizes, is needed each time a bearing
is relubrieated.

PUMP TROUBLES and THEIR CAUSES
FAILURE TO PUMP
1. Pump not properly primed.
2. Wrong direction of rotation.
3. Speed Ioo low.
4. Total head too high.

REDUCED CAPACITY AND/OR HEAD
1. Air pockets or leaks in suction line.
2. Clogged impeller.
3. Foot-valve-strainer too small or clogged.
4. Insufficient submergence for suction pipe.
5. Excessive suction lift.., much over 15 ft.
6. Insufficient positive suction head (for hot water).
7. Total head more than that for which pump is intended.
8. Excessively worn impeller and wearing rings.

RAPID WEAR OI= COUPLING CUSHIONS 4.
I. Always the result of misalignment or a bent shaft.

PUMP LOSES PRIMING
1. Air leaks in suction llne.
2. Excessive amount of air in water.
3. Water seal in stuffing box not functioning.
4. Excessive suction lift and pump operating too near

shut-off point.

OVERLOADED DRIVING UNIT
1. Head much lower than that for which pump is designed.
2. Speed too high higher than that contemplated.
3. Liquid handled of high specific gravity and greater

viscosity than that of water.

MECHANICAL TROUBLES AND NOISE
!. Misalignment.
2. Excessive suction lift or vapor binding (hot water).
3. Bent shaft and/or damaged bearings.

Suction and discharge piping not properly supported
and anchored.



SUCTION PIPING
RIGHT WRONG
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All types of industries rely on

WEINMAN Centrifugal Pumps
for top performance

dependability

Type MG Immersible General
Service Pump furnishes years of
dependable, low maintenance,WEINMAN Type G-B single stage, end suction centrifugal submerged pumping service.pump is recommended for refrigeration plant service;

hot and chilled water circulation.., for virtually every
phase of liquid handling.

Type ACV and ADV Condensate Return Units
with cast-iron receivers and vertically mounted
Unipumps.

Revolutionary Vortex Liquid
Ring Type Y self-priming uni-
pump. Pumps liquid, air, vapor
or any mixture of these three.

Type M-VS Submerged Non-
Clog Vertical Sewage Ejectors
provide fast, effective pump
drainage from low to high
level as well as trouble-free
handling of raw sewage,
sludge, trash and other
wastes.., without clogging.

General Service Unipumps for dependable, ’round-
the-clock general purpose pumping, hot and chilled
water circulation and pressure boosting.

laUIILLEII COMPANY

P.O. Box 1364 Commerce & Exchange
Conway, Arkansas 72032 501-329-9811 2500281CPC

Prini in g.8,.



VALLEY PUMP GROUP
WEINMAN ENGINEERED PRODUCTS
Commerce&ExchangeSts. Conway, AR72032
(501 329-9811

Section No. 1200
Page 517
January 15, 1977

218
37 193

PARTS LIST
Types L-l, L-2, L-3, L-4, L-50 L-6, Split Case Pumps

Double Suction With Oil Lubricated Bearings
(With Mechanical Shaft Seals)

18 43 72 49 68:32 2 IB 7 127 17A 40 41
/

218
47

VIEW A

38 80 65 60A 31 6

ITEM NO. NAME ITEM NO. NAME ITEM NO. NAME

1A CASING (LOWER HALF) 35 BEARING COVER (INBOARD) 73 CASING GASKET
1B CASING (UPPER HALF) 37 BEARING COVER (OUTBOARD) SUCTION SIDE (NOT SHOWN)

2 IMPELLER 38 SHAFT SLEEVE GASKET 73A CASING GASKET
6 SHAFT 40 DEFLECTOR (LIQUID) DISCHARGE SIDE (NOT SHOWN)

7 CASING RING 41 BEARING CAP (INBOARD) 80 MECHANICAL SHAFT SEAL
t 8 IMPELLER RING (NOT SHOWN) 43 BEARING CAP (OUTBOARD) (ROTATING ELEMENT)

14 SHAFT SLEEVE "47 BEARING COVER SEAL (INBOARD) 127 SEAL PIPING

"16 BEARING (INBOARD) "49 BEARING CAP SEAL 143 CONSTANT LEVEL OILER
17A SEAL CAP "60 OIL RING (OUTBOARD) 192 RETAINING RING (BEARING)

18 BEARING (OUTBOARD) 60A OIL RING (INBOARD) 193 RING GUIDE
20 SHAFT SLEEVE NUT 65 MECHANICAL SHAFT SEAL 194 BEARING HOUSING GASKETS

31 BEARING HOUSING (INBOARD) (STATIONARY ELEMENT) (INBOARD)
32 IMPELLER KEY 68 SEAL COLLAR "195 BEARING HOUSING GASKETS

33 BEARING HOUSING (OUTBOARD) 72 THRUST COLLAR (OUTBOARD)
218 OIL CAP

WHEN WRITING

Furnished Only In Pairs As Complete Units

"For Domestic Service We Recommend These Parts Be Carri ed In Stock As Spares

Double Wearing Rings Furnished As Standard Equipment On 8" And Larger Pumps

All Others As Special Equipment Only

THE FACTORY REGARDING YOUR PUMP ALWAYS IWCLUDE SERIAL NUMBER

t Supersedes Section 1200, Page 517
Dated January 1972



Section No. 1200
Page 518
February I, 1973 VALLEY PUMP GROUP

WEINMAN ENGINEERED PRODUCTS
Commerce & Exchange Sts Conway. AR 72032
(501) 329-9811

MATERIAL OF CONSTRUCTION

Item
Name

Standard Ductile Iron
Fitted All Iron All Bronze Bronze Fitted

1A Casing (Lower Half) C.I.
1B Casing (Upper Half) ;.I.
2 Impeller Bronze
6 Shaft SAE 1045
7 Casing Ring Bronze
8 Impeller Ring Bronze
13 Packing Graphite-

Asbestos
14 Shaft Sleeve Bronze*
16 Bearing (I nboard) Steel
17A Seal Cap C.I.
18 Bearing (Outboard) Steel
20 Shaft Sleeve Nut Bronze
29 Seal Cage Bronze
31 Bearing Housing (Inboard) C.I.
32 Impeller Key Stainless
33 Bearing Housing (Outboard) C.I.
35 Bearing Cover (I nboard) C.I.
37 Bearing Cover (Outboard) C.I.
38 Shaft Sleeve Gasket Plant fiber
40 Deflector (Liquid) Neoprene
41 Bearing Cap (Inboard) C.I.
43 Bearing Cap (Outboard) C.I.
47 Bearing Cover Seal (I nboard) Leather.
49 Bearing Cap Seals Leather
60 Oil Ring (Outboard) Brass
60A Oil Ring (Inboard) Brass
63 Stuffing Box Bushing Brass
65 Mechanical Shaft Seal(Stationary Element) Ceramic
72 Thrust Collar Steel
73 Casing Gasket Suction Side Plant fiber
73A Casing Gasket Disch. Side Plant fiber
80 Mechanical Shaft Seal(Rotating Element) Carbon
127 Seal Piping Nylon
143 Sight Oil Gauge Brass
192 Retaining Ring (Bearing) Steel
193 Ring Guide Steel
194 Bearing Housing Gaskets (Inboard) Plant fiber
195 Bearing Housing Gaskets (Outboard) Plant fiber

C.I. Bronze Ductile
C.I. Bronze Ductile
C.I. Bronze Bronze
SAE 1045 SAE 1045 SAE 1045
C.I. BrOnze Bronze
C.I. Bronze Bronze
Graphite- Graphite- Graphite-
Asbestos Asbestos Asbestos
C.I. Bronze* Bronze*
Steel Steel Steel
C.I. Bronze Ductile
Steel Steel Steel
C.I. Bronze Bronze
C.I. Bronze Bronze
C.I. C.Io C.I.
Stainless Stainless Stainless

C.I. C.I. C.I.
C.I. C.I. C.I.
C.I. C.I. C.I.
Plant fiber Plant fiber Plant fiber
Neoprene Neoprene Neoprene
C.I. C.I. C.I.
C.I. C.I. C.I.
Leather Leather Leather
Leather Leather Leather
Brass Brass Brass
Brass Brass Brass
Steel Brass Brass
Ceramic Cramic Ceramic
Steel Steel Steel
Plant fiber Plant fiber Plant fiber
Plant fiber Plant fiber Plant fiber
Carbon Carbon Carbon
Nylon Nylon Nylon
Brass Brass Brass
Steel Steel Steel
Steel Steel Steel
Plant fiber Plant fiber Plant fiber
Plant fiber Plant fiber Plant fiber

*Aluminum Bronze, 235 Brinell ASTM B148-49 (9C) H.T.

10, 1961Supersedes April



for quality, effiolen(y, dependability...

EINM N
CONDENSATE RETURN AND

BOILER FEED UNITS
TYPES ACV, ACKV, AEV, AEKV, ADV and AI=V

m

INSTRUCTIONS
These instctions a impornt. Plse read them thoroughly be-
fore installing your Weian Unit. Quiet, trouble-free operation
depends on pror inslation d oration procedure. By ce-
fly foHong the procedure outlined you ll insure top rfo-
ance from your Weian equipment over a long od of time.
Kp th instructions on hd for future fence, ong th

the enclod parts list which ll of help you should youd
replacement pa.

P.O. Box 1364 Commerce & Exchange
Conway, Arkansas 72032 501-329-9811

Section Nos. 900 and 910



How to Install, maintain and operate
WEINMAN Condensate Return and Boiler Feed Units

Your Weinman Condensate Return and Boiler Feed Units are precision designed
and built with quality materials and fine workmanship to warrant superior per-
formance under the toughest operating conditions. To insure continued success-
ful operation it is essential the following installation, maintenance and operation
instructions be followed in every detail.

STEP 2:

STEP 3:

STEP 4:

STEP 5:

STEP 6:

INSTALLATION
STEP 1: Choose a clean, dry, well ventilated area in

which to install your unit. This not only assures
proper operation and increased service life, but
speeds maintenance.
Install the unit in a position that will permit
the condensate to flow by gravity into the re-

ceiver. This eliminates the possibility of the
return lines becoming moisture laden, thus pre-
venting the system from freeing itsel of air.
After installation, be certain the unit is per-
fectly level. Shim it when necessary to level.
Connect the discharge piping carefully. Be
sure that it is supported independently to pre-
vent pipe strain from being transferred to the
pump casing. It’s good to install a union, gate
valve, and check valve in the discharge line.
I-Iook up the return piping making certain that
it slopes slightly toward condensate receiver.
Install the vent piping. Be sure it is open to the
atmosphere at all times.

WIRING
Check the motor nameplate for specific wiring require-
ments. For safe and proper operation, fuses installed in
the safety switches and all wiring must conform to recom-
mendations of the National Electrical Code.

PUMP ROTATION
Pump rotation is c]eckwise as you look down on the pump.
Single phase motors are wired so that they rotate clock-
wise automatically. Three phase motors, however, should
be checked carefully for proper rotation prior to opera-
tion. To do this:

1. Connect wiring leads to pump motor in the usual
manner.

2. Start the motor the first time by just touching the
starter button and then stopping the motor im-
mediately. When you do this check the pump shaft
for proper clockwise rotation.

3. If pump rotation is counter-clockwise, switch any
two of the motor wires to obtain proper rotation.

TYPICAL WIRING DIAGRAMS

FLOAT SWITCH

SINGLE PHASE
MANUAL STARTER

When using manual
starter with three posi-
tion selector switch
(Hand-0ff-Auto) connect
line L1 to "Hand’ ter-
minal of switch, and
float switch in series to
"Auto" terminal and to
line L1.

SINGLE PHASE
MAGNETIC STARTER

When using magnetic
starter with three posi-
tion selector switch
(Hand-Off-Auto), connect
float switch to terminals
and 2.
For low voltage, con-

nect terminals T! to T2,
and T3 to T4.

For high voltage, con-
nect terminal T2 to T3.

MECHANICAL ALTERNATOR

THREE PHASE SINGLE PHASE MAGNETIC STARTER
MAGNETIC STARTER

netic starter with
three position selec-

..I tor switch (Hand-

.[----- Off-Auto), connect
alternator to terml-

! j For low voltage,

[----.]x LE’ t|ff:’J ,Icnnectterminalsto*2 and T3 *o

_1 connect terminal T2

THREE PHASE AGNETIC STARTER

When using magnetic - t i--- .J netic starter with
starter with three posi. ’ three position selec-
tion selector switch ;_, ’,! I tor switch (Hand-
(Hand-Off-Auto), connect 0ff-Auto), connect
float switch to terminals L_



LUBRICATION
Under normal condensate service requirements, lubricate
motor bearings about once a year. WARNING EXCES-
SIVE GREASING DAMAGES BEARINGS JUST AS
QUICKLY AS INSUFFICIENT GREASING. It is es-

sential to use a good grade of grease. Any of the following
brands are acceptable .for Weinman Pumps:

American Oil Company Amolith No. 2
Cities Service Oil Company Trojan H2
Humble Oil & Refining Compan..Nebula EP No. 2
Shell Oil Company Alvania No. 2
Sinclair Refining Company Litholine 2
Texaco Inc Muitifak 2
Union Oil Company UNOBA No. 2

OPERATION
Operation of Weinman Condensate Return and Boiler
Feed Units is simple and easy, if you observe these rules
in keeping them in proper condition.

New or repaired water systems must be flushed for
several days to eliminate all impurities and make
sure the entire system is clean. This simple precau-
tion will give you years more of maintenance-free
service.
Heating systems should be flushed thoroughly at
the start of each heating season for the same rea-

son.
To flush your Weinman Unit remove the drain plug
at the receiver and drain the system water into the sewer.
If the system water remains dirty after flushing

operate it for several days, draining the water into the
sewer until it becomes clean.

DISASSEMBLY
Whenever it is necessary to repair the motor or replace
the mechanical seal, the pump can be removed from its
casing quickly and easily without disturbing the piping.

INSTALLING A NEW
MECHANICAL SEAL

CAUTION: This seal is a precision product and
should be handled accordingly. Be especially
careful not to scratch or chip the lapped seal-
ing faces of the washer and floating seat. If
reinstalling a used seal, both sealing faces
should be relapped.

INSTALLING STATIONARY ELEMENT
The seat must be seated securely in the seat ring with the
lapped face out. The unlapped face is marked and cor-
rectly assembled when shipped. Oil the seat ring with
light oil and seat it firmly and squarely. If this cannot be

done with the fingers,
SHIPPING use a sleeve as shown

in Fig. 1, inserting the
cardboard shipping
disc between the sleeve
and the lapped face to
prevent scratching
sealing face.

INSTALLING ROTATING ELEMENT
Oil shaft with light oil. Shaft should be clean and pol-
ished smooth. Slide seal body on shaft (washer end first)
and seat firmly. A sleeve as shown in Fig. 2 will facilitate
this operation and
prevent the rubber
driving ring from
pulling out of place
as the seal body is
slid along the shaft
Assembly of im-
peller automati-
cally sets seal in
proper position. .FIGURE 2

Make sure at all times, and particularly before final as-

sembly, that both sealing faces are absolutely clean. Seal-
ing faces should be oiled with clean, light oil.

NEVER RUN THE SEALING FACES DRY. The liquid being
handled insures proper lubrication unless other methods
of lubrication have been specified. In some cases a short
period of operation is required to clear up slight leakage.

REVERSING FLOAT POSITION WHEN
USING MECHANICAL ALTERNATOR

TYPES EG1, EG2.
Mount float in this Ill
position for vertical
mounting, sump o III,-;, eration (Contacts Ill I.

,// close on liquid rise). li
I!A J|L 1

I1,1 .--_._/ EG4. Mount
//[ / float in this
/ / / \ / \ position for

I// In \! / vertical
I,’-/ =I--.. |/ / ) mounting,
_,r____ --[( / / standard op-

" / / / ration {Con-
\ / \ / / tacts open on

liquid r,se).



PUMP TROUBLES AND THEIR CAUSES

A= Failure to Pump
1. No water in the receiver
2. Rotation in wzong direction
3. Speed too low
4. Return water too hot

5. Total head too high
Overloaded Driving Unit
1. Total head too low
2. Unit misalignment (check for piping

strains)

MOTOR

F’ROM SYSTEM

PUMP CONTROLLER
8= FUEL CUTOFI

;1 /-INLET
(MAKE-UH

I_._RETURN
FROM SYSTEM

4

IIUBLLI! COIIIiNY

P.O. Box 1364 Commerce & Exchange
Conway, Arkansas 72032 501-329-9811

Pdnted in U.S.A.



’’[i,,,1%,,. 900
I’ag’
August 1, 1973

WEINMAN

TYPES "ACV & AEV" VERTICAL CONDENSATE UNIT
CAST IRON RECEIVERS

(With Type 6 Mechanical Shaft Seal)

I1
"26
"2B
"32
40

t
"73

Constructiofl
Nme (St’d Fi’ed)

CASING CAST lION
iMPELLER BRONZE
CASING OVR AST ION
I[L[[ R
IPEL[R WASH
IP[L[R y STAIN[E
OEF[}TOR ([)
MMANICAL SHA SEAL (Stefionty Elent) CERIC
CASING GASK ASBESTOS
MECHANICAL $HA SEAL (Rmti lnl) CARBON

NO. Ntme (St’d F|rted)

127 SEAL VENT PIPING COPPER
172 RECEIVER CAST IR)N

"173 RECEIVER GASKET RUBBER
174 FLOAT SWITCH $q. D. #9037
174A MECHANICAL ALTERNATOR Sq. D. 38
]7S FLOAT (Flt Switch) COPPER
175A FLOAT (Alet) COPPER
176 FLOAT SWITCH GASKET RUBBER
I WATER GAE BIASS
191 K/-UP VALVE hen cifie MCDonII

FOR DOMESTIC SEIVICE WE ICOMMEND THESE PARTS BE CARRIED IN STOCK AS dARES.
’J" FUINISHED ONLY IN PAIRS AS COMPLETE UNIT.

WHEN WRITING THE FACTORY REGARDING YOUR PUMP- ALWAYS INCLUDE SERIAL NUMBER
Supersedes Section No. 900, Page 501

Dated January 972



.]anuary 197Z
C(]KAT3N

Fluids Control Division
EASTERN MIDLAND WEINMAN
TEL [03) 441 /LEX 345

WEINMAN
REPAIR PARTS LIST

TYPES "ACV & AEV" VERTICAl, CONDENSATE UNIT
CAST IRON RECEIVERS

(With Type 21 Mechanical Shaft Seal)

40 14

|72

No:

2

26

32
40

"65
"73
"0

ConiC’ruction
Nen’ (srd Fitled)

CASING CAST IRON
IMPELLER BRONZE
SHAFT SLEEVE BRONZE
IMPELLER SCREW STAINLE,
IMPELLER SCREW WASHER STAINLE
IMPELLER KEY STAINLE
DEFLECTOR (Liquid) NEOPRENE
MECHANICAL SHA SEAL (Ste;one Elent) CERAMIC
CING GASK ASBESTOS

Materi,I of
Item Consttuctior
No. N,=me (St’d Fitted)

127 SEAL VENT PIPING COPPER
I72 RECEIVER CAST IRON

"173 RECEIVER GASKET RUBBER
174 FLOAT SWITCH Sq. D. #9037
174A MECHANICAL ALTERNATOR Sq. D.
175 FLOAT (Floe| Switch) COPPER
175A FLOAT (Aheret) COPPER
176 FLOAT SWITCH GASKET RUBBER
t WATER GAUGE BRAMECHANICAL SHAFT SEAL (Itmefiftg Element) CARBON 191 kAAKE.UP VALVE (VVhen Specified)

FOR X)MSTIC SERVICE WE ECOMMENO THESE PARTS BE CARRIED IN STK AS SPARES.
FURNIEO ONLY IN PAIRS AS COMPLfTE UNIT.

McDonnell 4tl0l

WHEN WRITING THE FACTORY REGARDING YOUR PUMP- ALWAYS INCLUDE SERIAL NUMBER
Supersedes March 26, 1962 l.qsue



aco Instruction Sheet

Heat Exchangers

INSTALLATION

ft. Allow sufficient clearance for removal of tube bundle.
2. After initial start and run at operating temperatures and pressures, shut down and tighten head

bolts.
3. Make certain that tubing is full of water before introducing steam or hot water into shell,

otherwise flashing or noise may occur.

CLEANING

Shell and tube bundle should be flushed out periodically. If cleaning is necessary, remove head and
bundle to clean inside of shell and outside of tubes. Replace gaskets if necessary.

If unit is installed in a hard water area, inside of tubing can be cleaned as follows:

1. Break water connections and plug bottom opening.
2. Fill the tubes with a solution of 1 part muriatic acid to 10 parts of water and allow to stand

for 2 hours:
CAUTION: A longer period may cause damage to the copper tubing.

3. Drain off and flush thoroughly with clean water.
4. Re-assemble unit.

NOTE

Commercially available cleaners may also be used.

REPLACEMENT PARTS

When ordering replacement parts specify

I) Complete Model Number
2) Date of Manufacture
3) Special Materials if Required

Normally, the only replacement parts required would be:

I Tube Bundle
I Set of Gaskets
NOTE: When ordering replacement tube bundles care must be take to insure correct construction
and proper materials. Units manufactured prior to 1974 should have the prefix RUX.
Example: A replacement bundle for a BI0212-L built in 1970 would be a RUXI0212-L.

Replacement heads are also available if required.

Quality Through Design COMPARE.
Pr:nted U S A

TACO, INC. 1160 Cranston St Cranston RI 02920 (401) 942-8000 Telex 92-7627 Cov,,ght 108:

TACO (Canada) Ltd. 3090 Lenworth Dr,e Mississauga. Ontario Canada Telex 06-961479 Tco rNc

FoEn No. F2[]2-001 Effective 5/1/81 Supersedes IS200-1





TACO SEMI’INSTANTANEOUS DOIIESTIC
HOT WATER HEATER

STEAM VALVE WITH STRAINER
8= BY- PASS ASSEMBLY

I’&P RELIEF " HW OUTLET

WATER--..--
INLET
FROM
TAN K

THERMOMETER

HEAT
EXCHANGER

HOT WATER

1600 1 1/2"
ALL BRONZE PUM, t.
114HP, 11511./60

2" TO HEAT EXCHANGER

TEAM TRAP ASSEMBLY
’BY PASS
2" MAKE UP WATER

ALL DOMESTIC H W PIPING SHALL BE COPPER
ALL STEAM & CONDENSATE PiPiNG SHALL BE STEEL





8" DIAMETER STEAM SUPERSEDES: SD200-1

Item
No.

Model
No.

G
Pass GPM

Tubes
Temp.

40
F

Temp. Steam
Pressure
Shell

PSI

Pressure Velocity
Drop Tubes
Tubes

Hole
diameter

SAES

G

DIMENSIONS /8 Inch Diameter

M_.olel Number Cost Iron Heads Dimensions (inches)

2 Pass 4 Pass 2 Pass 4 Pass 2 and 4 Pass
M U N T Y V A C D E F G L R S

G8204S G8404S 5 3T 4 2T 2 41,, 8% 131/2 8 18 6 6 24 2T
G8206S G8406S 5 3T 4 2T 2 4% 8 13!’ 8 30 6 6/ 36 21/2T IT

5 3T 4 2T 2

4 2T 2 4%

G8208S G8408S

G8210S G8410S

8% 1315 8 42 6 6t3/’ 48 3T

8% 131/2 8 54 6 8Yg 60 4F 1T

Heating
Surface
(q.fl.)

16.5

25.1

33.7

42.4

Shipping
Weight
(Ibs.)

192

234

283 J
3265 3T

G8212S G84t 2S 5 3T 4 2T 2 41,

G82t4S G8414S 5 3T 4 2T 2 4/

G8216S G8416S 5 3T 4 2T 2 4%

38218S G8418S 5 3T 4 2T 2 4%

8% 13/ 8 66 6 8/g 72 4F T 51.0 369

8% t3!/2 8 78 6 8’s 84 4F 1%T 59.7 390

8 131, 8 90 6 8/ 96 6F 1%T 68.3 453

76.9

85.6

8% 13Y= 8 102 6 8/ 108 6F ,T

8220S G8420S 5 3T 4 2T 2 4Y 8% 13!’ 8 114 6 8/ 120 6F ,T

496

540

SADDLE DIMENSIONS: H-7/; W-tI; X-9; Hole Dia.-%.

MATERIALS OF CONSTRUCTION (Unless otherwise indicated, standard will be furnished.)

Standard
Shell Steel
Head Cost Iron 4-10"

Fabricated Steel 12-30"
Tubes 3/4 x 20 BWG Copper
Tube Sheet Steel
Separators Steel
Working Pressure 150 PSIG (ASME)
Max. Temperatur 375F

Optional

304ss. 316ss
Fabricated Steel,abricated 304ss/316ss
Cost Bronze,

BWG Copper, Steel, 304ss, 316ss, 90/10 Cu Ni, Admiralty
ross, 3D4ss, 316ss, 90/10 Cu Ni
ross, 304ss, 316ss, 90/10 Cu Ni
actory

Consult Factory

Form No F201-00, Ellectve t0 84





Hesco Commercial Storage Tanks are designed for i,9,1tfions where peak
demands require additional storage capacities of 82, [120}or 200 gallons or
more. Larger quantities of stored water can be obtainec’ply by manifolding
several tanks together.

Hesco Commercial Storage Tanks meet the efficiency performance cdteria
set forth in ASHRAE 90A-1980 (1982 requb’ements) and the BOCA code.

Features:
Glasslined Tank: The interior of each tank is coated with
durable high silica content glass, best-suited for commercial
tanks, which are subjected to large quantities of high- temper-
ature water.
Foam Insulation: Polyurethane foam insulation is the most
effective in use today. Highly-resistant to heat loss, foam
keeps water in the tank where it belongs. Two inches of foam
is equal to 5 inches of -Ib. density fiberglass: foam is over

2 times betler. With an "R Value" of 16.67. foam saves
fuel, and money!
Anode Rod: Large rod suspended in the tank protects
against corrosive action on the inner tank surface.
T & P Valve Opening: Separate NPT opening is pro-
vided for installation of a temperature and pressure relief

RELIEF VALVE
CNING

Modd No.

D

E

Shipping Wt

val.,e.

Welded Steel Couplings: No internal threads to leak or cor-
rode.
Triple-Tested Tanks: Pessure-tested three times during
manufacture for high quality assurance.
Brass Drain Valve: Durable with long shank that makes
hose connection easy.
Handhole Cleanout: Provides easy access for periodic in-

spection of tank interior.

Jacket: Finished in gleaming enamel with contras’dng trim.
Exceptionally durable and easy-to-clean.
Maximum Hydrostatic VEkin_q Press%e 150 P.S.I_
Five-Year Limited Warranty: C0mete cletaislslslslavailable at
the newest sales office
Foam refer patem no 4.447.377

H6.,82-OCRT H6-1;O-OCRT IcTr
For ASME models add ASMEIt 10 .ZOO to model number. Example:rD. I.$ME $Tg. |A$ME $11).I.ASME H6-120-OCRTASME.

63’I 63Ye 64’/, 64/, 76
150 PSI hydrostatic work=ng

56’/l 55’,156 pressures

24 24
11V., 12

250

28

8 17%

4 3’,,

6’,

350 315

55% 67’/.

28 32

12 14’!
8 10’/.

4 9’,

6’/. 11’/,

4.15 750

Mere 901-: Form HS11485





UJnT_qon 
m(DI nlEL_: 

Watson McDaniel Company
Valley Forge Corporate Center

975 Madison Ave. Norrislown, Pa. 19401 (215) 666-5711
IELEX 706 395

Manufacturers of: RELIEF VALVES STEAM TRAPS PRESSURE & TEMPERATURE REGULATORS STRAINERS

TEMPERATURE
REGULATORS
Series 150, 151,152, 153/175 1

C,[J,.T...c.T. and REVERSE ACTING
SINGLE SEDATED and DOUBLE SEATED
BBALANC,ED_ and UNBALANCED

APPLICATIONS:
Watson McDaniel Temperature Regulators automatically
control the temperature of the fluid by positioning the valve
in proportion to the temperature deviation sensed by the bulb.

Temperature Regulators are used on hot water generators,
heat exchangers, hot water storage tanks, two temperature
water systems, fuel oil heaters, steam tables, open tank or
kettle control, circulating dryers, drying rooms, heating and
cooling ducts, sterilizing equipment, engine jacket cooling
and liquid coolers,

The following pages describe the numerous types of
valve bodies and temperature actuator assemblies available
for above application.

OPERATION:
The valve selected to control temperature is actuated by a
hermetically sealed bellows, caI)illary tube and bulb assem-
bly. When the temper ture rises around the bulb, the vola-
tile liquid inside the actuator assembly vaporizes and
transmits force to the valve stem by the expansion of the
actuator’s bellows. Conversely, when the bulb temperature
decreases, this will cause some of the vaporized volatile
liquid in the bulb to revert back to liquid form, resulUng m
a lower force on the valve stem and readjustment of the
regulator’s flow.

Each temperature regulator is supplied with a fixed degree
temperature span that is adjustable within the actuator’s
range.

Control of the desired temperature is achieved by ad’just-
inR the spring tension to exactly counterbalance the force
of the bellows on the valve stem.

CONSTRUCTION:
The Watson McDaniel Temperature Regulators are a self-
actuated, vapor-presst,re operated valve for maintaining the
temperature of a fluid in response to the temperature
changes at the bulb. Temperature regulators are supplied as
a complete unit with temperaturc bulb, capillary tubing,
bellows, bracket and valve body assembly as selected.

Temperature Regulators are available with two (2) types
of valve action.

Direct Actin valves where a rise in temperature will close
the valve. (Hot water generators, heat exchangers, stora,e
tanks, fuel oil preheaters, steam tables, etc.)

Reverse Acting valves where a rise in temperature will
open the valve. (En:ine jacket cooling, recirculating lines,
control for coohnl: systems, etc.)

Standard temperature Regulators are supplied with heavy
bronze body in sizes l/2" to z/2"’, high tensile iron body in
sizes 2" to 6". The standard actuator, bulb and capillary
are furnished in copper. Separable sockets (wells) are fur-
nished as extra and when zsed, should be filled with oil to
help the heat hansfer.

FEATURES:
Temperature selection is made by turning adiustment wheel
at bottom of sprinl:. ]0 ft. of armored capillary tubing with
reenforced end is supphed on standard units.

Overheat Polection prevents dama.z to bellows when
btllh is subject t- excessiw, temperatures. ScriP,, 75 T,m-
perature Regulators are 5upphed wth overhr,t I)rnttct.n
as standard. Oth(’r series re.dator5 can be s-I)l)hed w=th
overheat protP(tion as an extra.
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DIRECT ACTING
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where lJrf’<,,llllt flu(itlates. They ae espeoally
sude(l fo l)olh continuous or dead end ’,erwce. The
Series ]75 Relulatos utihzl7 an irltern;,I I)alanc:inE
pilot which equahze> the (hflolontlal pressure, there.
b7 le(iil(;ill,, Ilia [oi(:e iitco:>$<ly to ii(.tuilo lhe valve.
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SERIES 175 DIRECT ACTING
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Sixe

Trim PSI Trim PSI Scrd. Fli. FIE. Weiiht
(Lbs,)

’/z 250 250 4’/ 2V8 14 18

200

-ll 200 200 5’ REFER TO

l;k 200 7oo $’4--7- -: L_.__2.

4 I$0 I.$,, ,s0
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UJnT.:on   _
m(nnnlEL_: 
WATSON Mc[_)ANIFL COMPAJY
975 Made,on

Valley Forge Corporate Center. Norristown. PA 1940"
(215) -5712 Tel 7395

FLOAT & THERMOSTATIC
STEAM TRAPS
Series FT

Manufacturers of: RELIEF VALVES STEAM TRAPS PRESSURE & TEMPERATURE REGULATORS STRAINERS

Capacities to 12,095 #/HR.

APPLICATION
Watson McDaniel Float and Thermoslalic steam Iraps me
designed to freely remove large quantities of condensate and ar
trom unit heaters, Space heaters, water healers, conver
pressing ma:hines ;led all steam process equipment They
alsc used h)r dramin{.i mains and rsers on low pressun- syslc,ms

Floal and 1[hermoslahc sleam haps are especially well suited for
aparhnents, hospitals, olhce buildings and schools t)ecause lhey
work quietly.

Side Inlet--Side Outlet

OPERATION
Float and Thermoslahc Traps are noiseless rn operah,n as their
inte-rnal parts move slowly and quietly when discharging a=r and
(:ondensate.

As air and conde’sate enh:r Ihe trap body. Ihey are rmoved
Ihfouqh separate disc,harqe ports. Air and non-conden.able. ,ire

discharged through lhe ar w_,t into the separate air bypass buill
into the cover of lhe trap. The therrnostal closes the air vent
when lhe temperalure surrounding Ihe element reaches the raled
pressure-temperature rangf of the trap.

As the trap body tills wilh condensate, the Ileal will ris,

sufficiently to open lhe valve seat and dscharge the condensale
Ihrough the Irap oullel i-rl

FIo,.d ,r::f Thermrnhtfic lrap" are designed Io mo(lulalP lho tlow
of condensate wlh the rsfc and tall of the Ileal as chanqes
r’(ind.nsale level o within IhP lrap body

CONSTRUCTION
All working paris of a Watson-McDamel Final and Thermostahc’
Trap ;=re made el corrosion-res=slanl stainless, steel lot
serv#:c life.

Compacl and rugged, the Irap body is car, wilh lwo inlcl and
Iwo r,ullcl pipe olHelio5 Ihal can acc(mmodal(: a van(l
ppe hook-ups for a ane (l applicahQn.

A slainle;s sleel bellows-type ai. veal is used in;Icad el
phosl)hor-bron/e helical disc diaphragm Io r,rowde qrealor
efliiency, improved proleclion aoainsl sudden suror,s m
of condensale and resslance Io corrosinn

All wurking earls ()f lh(. hal, ae allachud to lhe c(w’r ashn
easy acce,, [)#t,gned h)r m.he serwcng. Ih (If]ll na,
nSpe( I:d and part:, zr,pnd wlfhtlt hrraklr(i an rr,r
con(-clions.

FEATURES
Noiseless operalion Paris move ,",lowly and quelly
Valves and seals--Stainless steel

Floal-- Heavy duty slainless sleel
In-line servicinq--AII workinq parts allached to
Thermostatic air ver’l Balanced pressure type. all .%latnle#.t, sle#l

bellows and valve

Also Available: Watson McDaniel Float Traps
Float traps are simila Io float an(I th’,rrn(.;htf. Irap.,. .;,l
lhal they do not une lhe lhcrmoslatlc elemenl ]he’ are ust-d h)

remove quanldms el cnndensale llom pipe hens. ar r,c e:r.;

and any part of a compressed mr line where condensate (CL;I:

SERIES FT

Stainless Sleel Thermo:Aah Ar Veal

A.6





P, LUAT and THERMOSTATIC STEAM TRAPS

C,

REPAIR PARTS
1. Body and gasket
2. Cover assembly
3. Gasket

MATERIALS
Body g Cover
Nuts & Bolts
Gasket
Float
Valve & Seat Assembly
Thermostatic Assembly

4. Thermoslalic assembly
5. Float and screw
6. Valve and sea, assembly

Cast iron ASTM-A-126 Class 30
High lensile steel
Compressed asbestos
Stainless sleel
Stainless sleel
Balanced pressure, .l;_inl(:;5 sleel
bellows and valve.

OPERATING PRESSURES

SERIES FT

Maximum Operahng Pressure 125 psifl #z 353’ F

Maximum Allowable Pressure 175 psig 6/ 377 F

HOlE Tie Final and Thermr ,.lalir Sir,am TraF. he u’-..d a! any

iAIES )1-33 FT.34 )1.35 FT.36 )1.37

’IPE
CO qNEC, ,

l" I"
IONS

TRAP

" ’!" ’.," "." ,,"
OI IFIC[

, ’/:, 300 300 6,q EOU 2045
405 405 X,) HSO 2G25
530 530

,01,2,0
1210 2  0i2%0 7890

:..=. ,5 ,88 ,,5 ,,0_0__ ,_,00_ ,,.,0

2010 2010 4405 | 4405 12095

50

iIAlli

AND WEIGHTS

C g E r Shippiniz
Weixhb

FT 67, FT68. 6 II 8
F’T 121.F[ 128

CAPACITY TABLE IN POUNDS OF
SHEMA RATING--A SAFETY FACTOR IS NOT

SERaES FT3 Fr4
PiPE

COmN[C. %" 1" 11/4’"
lIONS

TRAP

70 175 425
1/2 00 250 60O

120 300 735

350 850
2 500 1200
3 1230

252O
2640

.o
CAPACITY TABLE IN POUNDS OF CONDENSATE PER HOUR

A SAFETY FACTOR OF 2 or 3 TO 1 IS REQUIffEDFOR PEAK LOADS.
FT. Ft" 63 )1-64

2045 I% 195 Jl,
2G25
3560 3(, GO 6t10

5660 5(1 50 10?ll
7890

9440 9’ill 9(J 11411
0590
1360 1210 1210 220o

14 14t0 2G/I)

4 JSG0 1560 29]0

3135

)165 )16 }’I.67 )1.50 )1-123 n.12 11-125

I!.," I,," 2" 9’ I’"

,+" ," +" 3q 39

360 1015 105 105 105
45 ]00 1300 145 145

1020 2600 200 (Z() 320
14 l0 ;750 3150 430 430

1140 50 4350 520 520
1980 4150 4750 605 605
2200 5050 5050 40 40

261o 5,o 5960 15 155
21o ,,0o 5oo zo ___7

IDENSATE PER HOUR
,UIR[D FOR PEAK LOADS.

F’[-8 5ENi[S

PIPE
]" 2" CONmC

|IONS

TRAP

ORIflC|

850 1775 ?
1200 2500 ?
1470 3060

2400 5000
5125 3

5250
5500

.5750

126J FI-127 11-128

I’" 1’’ I!" 2"

IBI} 180 530 530
250 250 750 750
3"0, 300 910 970

35(S 35() 120n 1200
455 455 ,650 1650
635 65 2250 2250

715 H5 2720 220
915 915 :t20 3200
1005 1005 .400 3400

1]00 llOO :1600 3600
1270 l?Tn 4000 4000
1360 1160 4400 4400

400
5090
b80

590
6006
6600





NUMBER

IS-100-2.2A

INSTRUCTION SHEET

Effective: May 1, 1983
Supersedes: IS100-2.2A

dated 8/1/81

TACO REDUCING
VALVE PRESSURE
REGULATORS
INSTRUCTIONS FOR INSTALLING

ASME
RELIEF VALVE

FEEDWATER PRESSURE REGULATOR

SUPPLY

DUAL CONTROL SERVICE

The installation of a separate Feed Water Pressure
Regulator and an ASME Pressure Relief Valve
provides the dual service accomplished by a dual
control Hot Water Heating Regulator (see reverse

side) and, in addition conforms to the ASME
requirements for low pressure heating boilers.
(Many state and local regulations are based on
ASME boiler codes.) Where local or state codes
are in effect, installations must be in compliance.

INSTALLATION DIAGRAM

MINIMUM
SAFE WATER
LEVEL

r
HOT WATER
BOILER GATE TYPE

DRAIN VALVE

DRAIN*The use of a low water cut-off is strongly recom-
mended for protection against a low water level
condition in the boiler which could result from
continuous firing should controls become inoper-
ative or a break occur in the return piping.

FEED WATER PRESSURE REGULATORS
These regulators must be installed in the cold water supply line to the boiler and in a horizontal position. When piping is

ready to receive the regulator, flush out the supply pipe to clear it of chips scale, dirt, etc. before installing regulator. Install

regulator with the supply line connected to the inlet. Install a shut-off valve ahead of the regulator. Regulator is set to

feed water at approximately 15 Ibs. pressure. To readjust regulator, follow instruction No. 7 on reverse side of this sheet.
These regulators have a strainer screen which should be removed and cleaned at least twice a year.

SERIES WITH FAST FILL AND PURGE LEVER

These valves are equipped with a unique and simple "fast fill and purge lever" which permits rapid filling of the

system and sustained flow for air purging.

This advanced design incorporates a removable "push" rod which is actuated by the position of the "purge lever." When

the lever is raised to the vertical position, it presses the "push" rod down which manually forces the valve wide open for

maximum flow. Returning the lever to its normal position releases tension on the rod permitting the valve to maintain

normal pressure in the system automatically.

*LOW WATER CUT-OFF

Install a low water cut-off so that the raised line cast on float chamber body is on a level with the top of the boiler. Top of

switch box should be reasonably level. Piping to the top and bottom float chamber connections should conform to that

shown on installation diagram. Keep the float chamber clean by periodically opening the valve below the float chamber to

flush out mud and sediment. Do this at least once each month.

IMPORTANT:

When water main pressure exceeds 100 tbs. or is variable, a domestic service type water pressure reducing valve should also

be installed =naddition to this feed valve regulator. This reduces the pressure for accurate, longer life feed valve performance,
as well as providing quiet, economical service pressure to the domestic fixtures.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942000 Telex: 92-7627

TaCo (Canada) Ltd. 3090 Lenworth Drive. Misti$$auga, Ontario Telephone: (416) 625-2160 Telex: 06-961179

F102-006



TACO HOT WATER
HEATING DUAL CONTROLS

INSTRUCTIONS FOR INSTALLING

1. These TACO DUAL CONTROLS
must be installed in the cold water

supply line to the boiler and in a

horizontal position above the top

of the boiler as shown on diagram.

2. When the piping is ready to receive

the Regulator, flush out the supply

pipe to clear it of chips, scale, dirt,
etc. before installing the Regulator.

3. Install the "Regulator" with the

supply line connected to the inlet.

Install a shut-off valve ahead of
the Regulator.

4. Connect a pipe from the "DRAIN" tapping in the relief

valve to above some convenient open drain such as a

floor drain or set tubs. Always obey local regulations.

Do not install a valve of any kind in this line. This

drain must always pitch down from the regulator.
No portion of the drain line should be above the
regulator. Drain pipe must not be smaller than the

drain tapping provided. The relief valve is non-adjustable

and set to relieve at 30 Ibs.

INSTALLATION DIAGRAM

EXPANSION
TA

-.- TO HADIATION
HOT WATER

BOILER

DUAL CONTROL
HOT WATER

HEATING REGULATOR

"-COLD WATER

DRAIN
Ths drmn must

always extend down.

RETURN

IMPORTANT

Please Note Footnote at Bottom
of Reverse Side of This Sheet

To fill the system, open the shut-off valve ahead of the Regulator. This valve must always be kept open when the
system is in operation. Water will flow into the system until it is full and under pressure.

6. The pressure reducing valve of the Regulator is set to deliver water to the boiler at approximately 15 Ibs. pressure.
This pressure is sufficient for a 3-story building.

7. To reset the reducing valve for higher pressure (when the pressure is not sufficient to lift the water to highest
radiation), calculate the number of feet from the regulator to the top of highest radiation. Multiply this by .43
and add 3 Ibs. This will give the pressure needed to raise the water to the highest radiator and keep it under pressure
loosen lock nut. Turn adjusting screw clockwise slowly until the gauge indicates the pressure calculated. Then
lock adjustment.

8. The regulator screen should be cleaned at beginning of each heating season.

9. The air cushion tank sometimes becomes filled with water (waterlogged). This is usually indicated by dripping of the
relief valve when the burner is running. To recharge with air, close gate valve between tank and system and open
gate valve in drain pipe. Allow tank to completely drain (this requires from 10 to 15 minutes), then close drain
valve and open valve between tank and system.



uJnTsonm(nnnlEL TEMPERATURE REGULATORS
Series 175

WATSON McDANIEL COMPANY
975 Madison Avenue
Valley Forge Corporate Center, Norristown, Pa. 19403 (215) 666-5711
Manufacturers of: RELIEF VALVES STEAM TRAPS PRESSURE & TEMPERATURE REGULATORS STRAINERS

INSTALLATION AND
OPERATING INSTRUCTIONS
INSTALLATION: Before installing the temperature regulator, be sure to blow out the pipe line, removing all dirt,
pipe scale, pipe chips, etc. A Watson McDaniel Company "Y" type strainer should be placed on the inlet side
of the regulator. Install a by-pass line with hand shutoff valves around the temperature regulating valve. If the
bulb is located in a pipe, a hand valve downstream from the bulb should be installed.

The regulating valve is marked showing the direction of flow and must be installed in a horizontal run of pipe.
Regulator must be placed in the line with the temperature head actuator above the horizontal run of pipe.
NOTE: VALVE WILL NOT OPERATE IF VALVE BODY IS INSTALLED IN A VERTICAL RUN OF PIPE.

The thermostatic bulb can be located in any position, in accordance with the following rules:

In horizontal bulb position, the word "TOP" stamped on bulb flange must face upward.

In vertical bulb position, the flange of the bulb must be at the highest point with bulb pointing downward.

The capillary tubing connecting thermostatic bulb with the bellows SHOULD NOT be bent below a 3" (three
inch) radius. A 4" radius or more is recommended.

Temperature head actuators with temperature ranges starting with 100F and below are supplied with
a special thermal actuator which enables regulators to operate in ambient (room) temperature.

Units with temperature ranges starting with 110F or higher should not be used when ambient temperature
is within 20F of the bulb range. When room temperature is above bulb range, a special cross-ambient tem-
perature head actuator will be supplied if room temperature is included on order.

OPERATION: Each temperature regulator is supplied with a fixed degree temperature span that is adjustable
within the actuator’s range. Control of the desired temperature is achieved by adjusting the spring compression.
Turning the adjustment wheel and increasing the spring compression will open the valve.

Location of the thermostatic bulb is important:

ON INSTANTANEOUS HEATERS, the bulb should be in the heater outlet line and as close to point of discharge
as possible.

ON HOT WATER GENERATORS OR STORAGE HEATERS, the bulb should be located inside the tank but at
least 4" above heating coils.

ON FUEL OIL HEATERS, the bulb should be located in a vertical rise of pipe on the discharge side. Good
practice is to enlarge the pipe size where bulb is located, to obtain free flow of oil around the bulb.

ON STEAM TABLES, the bulb should be located inside water table jacket, as high above steam coils as pos-
sible without touching heated containers.

ON OPEN TANK APPLICATIONS, the bulb can hang in the liquid, fully submerged, and the valve will control
the tank temperature. Care should be taken to protect bulb from damage.

NOTE: When heating with steam, coils should be vented to eliminate air and properly trapped, to drain
condensate.

For recommendations on any temperature application, details of the service, sketches, etc., should accompany
the request for information.

WARRANTY
Each Watson icE)aniel Company Product is warranted against defects in material and workmanship for year from date of
shipment. This warranty extends to the first retail purchaser only. All defective material must be returred to the person from whom
you purchased the Product, transportation prepaid, free of any liens encumbrances, and if found to be defective will be repaired
free of charge replaced, at the warrantor’s seller’s option. If the material is replaced, any replacement will be invoiced in the
usual and after inspection of alleged defective material adjustment will be made for depreciation caused by purchaser
In event will Watson icDaniel Company be liable to do more than refund the original contract price.

Incidental and consequential damages are excluded, whether under this warranty or otherwise. All implied warranties, including
warranties or merchantability and fitness for a particular purpose, are disclaimed and excluded.

E-5



SCREWED CONNECTIONS

1- TEMPERATURE HEAD ACTUATOR
[BULB, CAPILLARY TUBE &
BELLOWS ASSEMBLY]

2-- OVERHEAT PROTECTION UNIT

3-- UPPER STEM

4 BRACKET

5- REGULATING SPRING-

ADJUSTMENT GUIDE6

7 THRUST WASHER

8-- THRUST BEARING

9- ADJUSTMENT WHEEL

10--STEM LOCK NUT-

11 VALVE STEM

PACKING NUT-12

VALVE BODY

20 BOTTOM CAP

SERIES 175 ’

NOTE: When ordering parts give serial number of valve.

SIZE JIND DIMENSIONS
SIZE A B C D E F

CERTIFIED THAT DIMENSIONS ARE CORRECT

FLANGED CONNECTIONS
--TEMPERATURE HEAD ACTUATOR

[BULB, CAPILLARY TUBE &
BELLOWS ASSEMBLY]

2 OVERHEAT PROTECTION

3-- UPPER STEM

4

5 REGULATING SPRING

6 ADJUSTMENT

7 THRUST WA

8 THRUST BEARING

9 ADJUSTMENT WH

10-- STEM LOCK

11 VALVE STEM

12 PACKING

13 PACKING

14-- PACKING (TEFLON)

15--BRACKET LOCK NUT

16 TOP BONNET

17- TOP BONNET GASKET

18-- MAIN VALVE ASSEMBLY

19--VALVE SEAT RING

20 VALVE BODY

21 BOTTOM PLUG

SERIES 175

gllllllllllll[llll]lll[l/I]ll/ "

A

F
C

JOB:

ENGINEER:
CONTRACTOR:
SUBMITTED BY: DATE:
APPROVED BY: DATE:__

WATSON McDANIEL COMPANY AREA CODE 215-666-5711
975 MADISON AVE., VALLEY FORGE CORPORATE CENTER NORRISTOWN, PA. 19403



uJnTsonm(nnnlEL 
WATSON McDANIEL COMPANY
975 Madison Avenue
Valley Forge Corporate Center, Norristown, Pa. 19403 (215) 666-5711

FLOAT AND THERMOSTATIC
STEAM TRAPS

Series FT
Manufacturers of: RELIEF VALVES STEAM TRAPS PRESSURE & TEMPERATURE REGULATORS STRAINERS

INSTALLATION AND
OPERATING INSTRUCTIONS
Before installing the Watson
McDaniel Series FT Float And
Thermostatic Steam Trap, blow
down the piping that leads to the
trap’s inlet. Use full line pressure.
Be sure that the maximum operat-
ing pressure (MOP) of the trap is
adequate for the installation. The
MOP is stamped on the casting.

Install the trap with the inlet below
the liquid level of the equipment to
be drained. The recommended
hookup method is shown at right.
Make inlet piping as short as possi-
ble with a minimum of elbows and
other restrictions. Install a dirt pock-
et in the line ahead of the trap.

To allow maintenance and provide
maximum service, install a valve on
each side of the trap and a strainer
ahead of the inlet. All valves should
be of the full ported type to avoid
restricting flow.

If the discharge piping is to be ele-
vated, be sure that the differential
pressure is adequate at all times to
provide proper drainage. Install a
check valve (optional) in the dis-
charge piping near the trap to pre-
vent backflow when the system is
not in operation.

The Watson McDaniel Series FT
Float And Thermostatic Steam
Traps are automatically primed by
the initial flood of condensate on
start-up. When installed they are
ready for operation.

CHECK VALVE

(OPTIONAL)

DIRT POCKET

CHECK VALVE ,--

(OPTIONAL)

DIRT POCKET

WARRANTY
Each Watson McDaniel Company Product is warranted against defects in material and workmanship for one year from date of shipment. This
warranty extends to the first retail pumhaser only. All defective material must be returned to the person from whom you purchased the Product,
transportation prepaid, free of any liens or encumbrances, and if found to be defective will be repaired free ofcharge or replaced atthe warrantor’s
or seller’s option. If the material is replaced, an adjustment will be made for depreciation caused by pumhaser use, and the pumhaser will be
invoiced accordingly. In no event will Watson McDaniel Company be liable to do more than refund the original contract price.

Except for the foregoing warranty, Watson McDaniel makes no express or implied warranty including any implied warranty of
merchantability or fitness for particular purpose. Incidental and consequential damages are excluded, whether under this WmTanty or
othenNise.

A6-1



FLOAT and THERMOSTATIC STEAM TRAPS

REPAIR PARTS CONSIST OF:
lmBODY AND GASKET
2OVER ASSEMBLY
3---GASKET
4--THERMOSTATIC ASSEMBLY
5--FLOAT and SCREW
6mLEVER and SEAT ASSEMBLY

DIMENSIONS AND WEIGHTS

SERIES A B
FT-3. FT-4, FT-33,
Irr-34 FT-63, FT-$4, 4 5
FT-|23, FT-124

FT-6, FT-35, FT-36,
FT-65 FT-66, FT-125, 5 6
FT-126

FT-$, FT-37
FT-67, FT-127 6 11

F Shippinl[
WoiI[I

2 71.5oz.

1311.10z

3 2011.12

4i ]911.12 z,

SIZE AND DIMENSIONS
SIZE A B C D E F

CERTIFIED THAT DIMENSIONS ARE CORRECT

JOB:

ENGINEER:
CONTRACTOR:
SUBMITTED BY:
APPROVED BY:

DATE:
DATE.
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Humidifier
Company

OPERATION AND MAINTENANCE
OF PURE-STEAM HUMIDIFIERS

SEPARATOR No maintenance required.

DISPERSION TUBE No maintenance required.

VALVE PNEUMATIC Should be inspected annually to be sure

that a the diaphragm in the actuator is not leaking airy b)

the valve closes off tightly, c} the stem packing is not

leaking steam.

LVE ELECTRIC Should be inspected annually to confirm

tat the stompacking is not leaking and that the valve

closes,tigh ..
VALVE SOLONOID Requires no maintenance

STRAINER Clean screen a few days after humidifier is put in

operation and annually thereafter.

5) STEAM TRAP Inspect annually.

3430 List Place
Minneapolis, MN 55416 / (612) 9251049





Humidifier
Company

TOO MUCH HUMIDITY

1. Humidity controller out of calibration.

2. Valve stem sticking.

3. Valve spring broken.

4. Foreign matter preventing valve from closing.

TOO LITTLE HUMIDITY

1. Strainer screen plugged.
2. Stop valve not fully open.
3. Silencer media dirty.
4. Humiity controller out of ca1|bration.

5. Inadequate steam pressure.
6. Undersized humidifier.
7. Automatic control valve not opening fully.

a) Pneumatic valve operator leaking air.

b) Valve stem sticking.

HUMIDIFIER DISCHARGES WATER

1. Faulty drainage:
a) Return line pressuregreater than humidifier

pressure.
b) Return line flooded.
c) Dirty steam trap.
d) Too much vertical lift.
e) Wrong type steam trap, float type must be used.

2. Faulty steam supply:

a) Humidifier supply not taken from top of main.

b) Too low (below 2 psi) steam pressure.
c) Long, untrapped supply line.

d) Steam main flooded due to priming boiler.

HUMIDITY SWINGS ABOVE AND BELOW CONTROL POINT

1. Boiler pressure swings too widely.

2. Faulty or inaccurate humidity controller.

3. Humidifier oversized.
4. Humidity controller in poor sensing location.

5. Pressure reducing valve not controlling accurately.

3430 List Place
Minneapolis, MN 55416 / (612) 925-4049
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Features &
Typical Operation

ach Pure-Steam
humidifier is "job

engineered" to assure highly effi-
cient steam release into the air
stream by custom machining the
proper number of orifices to the
proper size.

igh quality control
valves and operators assure

accurate response and metering
of humidity. If you prefer to use
your own valves and operators,
we will factory mount them for
you. Or, if you have a preference
for certain valve/operator com-
binations, we can usually supply
them with the unit. Just another
way we "job engineer" the
humidifiers to meet your needs.

nly high quality stainless
steel is used in the separator

and dispersion tubes; no corro-
sion for longer service.

team jacketing around
the tubes means any conden-

sate is "flashed off". Only pure
steam is delivered, free of water,
odor or particulate.

! nits are light in weight;
piping supports them. No

special hangers or supports
means easy installation.

A

variety of attachment
options gives you the flex-

ibility of installing the Pure-Steam
humidifier in confined spaces.

xternally mounted steam
control valve can be quickly

removed for service or exchange.

etailed operating/in-
stallation instructions are in-

cluded with each unit.

Temperature
Switches
Temperature switches prevent
humidifier operation during some
unusual occurance such as boiler
priming or a maffunctioning
steam trap has flooded the unit.
Their use is recommended.

SEPARATOR

L BAFFLE

,li DRAIN

PURE STEAM
STEAM VALVE [3 STEAM CONDENSATE

Principle of
Operation

ingle tube, multiple tube
and area type humidifiers all

operate in the same basic way. In
the case of the single tube and
area types, steam and condensate
enter the humidifier at inlet to
jacket (A), circulate around and
pre-heat the sealed off inner
chamber of the tube and then
enter the separator at inlet to
separator (B).

Inside the separator the conden-
sate hits the internal baffle and,
flowing in a circular direction, is
slowed down and drains through
the drain trap.

When there is a call for humidity,
the control valve opens and
allows steam to flow into the
dispersion tube(s) and is expelled
for distribution. If any conden-
sate is formed when passing
through the control valve it is re-
evaporated inside the dispersion
tube(s).

In the case of multiple tube
units, steam is piped directly
from the supply to the separator.
The tubes are piped and trapped
separately, insuring that the addi-
tional resistance created by extra
piping does not reduce the steam
supply to the humidifier and also
providing additional trap capacity
for the greater condensate that is
created.

In the case of area type units,
the fan (optional) starts
automatically and assists with
steam dispersion. When the
desired humidity level is reached,
the humidistat signals the valve_
to close and stops the fan.





YSTEM

MEDICAL/DENTAL CLINIC 9 CAMP LEJEUNE

Humidifier
Company

CONTRACT # C-5214

TA.G MODEL
DISPERSION TUBE CAPACITY PRESSuRESTEAM

3TY. !MODEL LENGTH LBS./HR. (psig}

50-I0 1 I0 6:’ 57 15

** ON ACTO] TO ERIFY

DUCT
APPLICATION

W H FIGURE NO.

27"

NOTES

2** QY. i

1KS:





Specifications of Pure-Steam Humidifiers
lIDl"lfi I-.S

V.ach humidifier is furnished ’ith;
I. Type 304 stainless steel steam separator (centrifugal t.vpc)
2. Inlet Y type strainer

3.X2rally k]osed seam valve with operator to be
neatic modulating
Icctric modulating control voltage 24V or llSV.
lectric solenoid (two-position) control voltage 24v or l,V.

4. Type 304 stainless steel steam jacketed dispersion tube
S.. cam trap
XFloat and therstatic {up to 15 psi)
lnverted bucket trap (16 psi and above)

C,. Two-piecc escutcheon plate (to seal openin where tube penetrates duct)

OPTION

Temperature switch
Positive positoner
Ili Limit switch

r-Insulated jacket
IzOthers

PS 13





Pure-Steam Humidifiers

Single Dispersion Tube Humidifiers

Table 4. Separator dimensions (in inches)

Model
No. A B C D E F G*
50 5 91/z 5% 1/2 z/4 41/2

60 6 10Vz SY= % /4 z/= 6
70 7 111/2 6 % 7

8 13V 7 11/2 11/2 8
9 14Yz 7 2 2 9

*Indicates with standard pneumatic control valve.
**Includes valve, drain traps and strainer.

Table 5. Dispersion tube dimensions(in inches)

Tube
No. A B C D E F
10 1/2 ’, 11 2 1/2 120 % 2 %

Weight**
b)
19
21
24
43
52

A

I (NPT)
B

SEPARATOR

Inserted length-H
Approx. shipping wt. (Ibs.)

7 I1 9 10 2 4

Table 8. Continuous discharge capacities (Ibs. per hr.)

Separator
2Model No. Cv 3 4 S 6

A, 6.i $.1 9. 11 12
$0" B 101 12 15 17 19
or C 17j 20 24 28 31

S0-10** D 26j 32 38 44 49
E 331 40 47 55 61
F 43 52 61 72 79

60" G 47 i7 67 78 86
or

60-20**

70"
or

70.20

0
or

80-30**

90*

Steam pressure in pounds per square inch

7 8 9 10 11 12 13 14 15 20 25 30 35 40’ 45 $0

13 14 16 17 18 19 20! 21 22 26 31 35 39 4448 52
21 22 23 25 26 28 29 30 31 37 43 49 55 61 66 71
34 37 40 42 44 46 48! 50 52 63 741 85 "96 107 117 127
54 59 63 67 70 73 76 79 83 100 117 134 151 168 185 204
67 73 79 841 88 92 96 100 105 127 149 171 193 215 237 262
6 93 100 109 116 123 15g 137 144 171 198 225 252 279 306 334

94 102 110 117 1;3 129 136 142 150 183 216! 249 282 3151 348 382
57 69 81 94 103 112 119 130 139i 147 155 163 171 178 216 254 292 330 368 406 447
63 77 91 105 116 127 138 149 159 167 175 183 191 199 243 287 331 375 419 463 507

75 92 109 125 138 151 164 177 189 198 207 216 225 235 287 3391 391 443 4951547 596

92 112 132 152 168 184 200 216 2301 242 254 266 277 288 351 414 477, 540 603 666 731

109 133 157 180 198 216 234 253 2721 286 300 314 327 340 415 490 565 640 715 790 868
117 143 169 194 214 234 254 274 293 310 327 344 360 376 456 536 616 696 776 856 932

217 265 313 360 397 434 471 508 545! 572 599 626 653 680 830 980 113011280 1427 X X
251 306 161 416 459 502 545 588 629 660 691 722 753! 785 956 1127 1298 1469 1641 X X
301 367 433 499 550 601 651 702 754 791; 828 865 902 941 1137 1333 1529 1725 1923 X X
334 407 480 554 611 668 725 782 838 899 960 1021 1082 1146 1354 1562 1770 1978 2188 X X

580 707 834 960 1060 1160 1260 1360 1461 1551 1640 1729 181011888 2289j2690 3090! X X X X

*For use with multiple dispersion tubes.
**For use with single dispersion tubes.

Multiple Dispersion Tube Humidifiers

Table 6. Pipe sizing data

Tube
No.
10
20
30

A B
1/2" IPS 1/2" IPS

" IPS z" IPS
1%" IPS 11/4" IPS

C D

Size from
Table 7

Table 7. Pipe size, dim. D

Separator No.
Pipe Size

50 60 70
11/2" 2" .CC- Piping Diagram

.PS12
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iATI NC

Sales Engineers

AIR CONDITIONING EQUIPMENT

AIR POLLUTION SYSTEMS ENERCY CONSERVATION

August 30, 1988

MAINTENANCE AND OPE_RATING INSTRUCTIONS

Project:

Architect:

Engineer:

Contractor:

Sales Rep:

Manufacturer:

Medical Dental Clinic
Camp Lejeune, NC

Six Assoc. Inc.

James M. Lorick Jr.

Sneeden, Inc.
Wilmington, NC

Chet Adams Company
Cary, NC

ILG Industries

VENTILATINC

EXHAUST FANS

EF-I,13

EF-2,18

EF-3

EF-4

EF-5

EF-6

EF-7

EF-8

EF-9

EF-IO

EF-II

EF-12

2 CRF 67 Centrifuga| direct drive PRV, I00 CFM @ I/8" SP,
1/25 HP, 120/I/60 with birdscreen, backdraft damper,
disconnect, and prefab curb.

2 CRF 67 DITTO EF-I except 110 CFM @ I/8" SP, 1/25 HP.

l CRF 61 DITTO EF-I except 140 CFM @ I/8" SP, 1/70 HP.

I CRF 67 DITTO EF-I except 195 CFM @ I/8" SP, 1/70 HP.

I CRF 67 DITTO EF-I except 55 CFM @ I/B" SP, 1/25 HP.

l CRF 67 DITTO EF-I except 75 CFM @ I/8" SP, 1/25 HP.

I CRF 82 DITTO EF-1 except 260 CFM @ I/B" SP, 1/25 HP.

I CRB 12 Centrifugal belted PRV, 280 CFM @ I/8" SP, I/4 HP,
120/I/60, with birscreen, backdraft damper, disconnect,
and prefab curb.

l CRB 24 DITTO EF-8 except 4275 CFM @ I/" SP, l HP, 208/3/60.

I CRF 82 DITTO EF-I except 235 CFM @ I/8" SP, 1/25 HP.

I CRB 12 DITTO EF-8 except 490 CFM @ I/4" SP, I/4 HP.

I CRB 12 DITTO EF-8 except 340 CFM @ I/4" SP, I/4 HP.

CARY, N.C. 27511 GREENSBORO, N.C. 27402 CHARLOTTE, N.C. 28299 COLUMBIA, S.C. 29210 CHARLESTON, S.C. 29412
Box 5218 Box 3073 Box 9158 18 Nob Hill Rood 1058 Foe1 Sumtef Or.

9191851-6331 9191273-0 704/375-4483 803/798-0402 803/762-1045





Medical Dental Clinic
Camp Lejeune, NC

Page 2

EXHAUST FANS (continued)

EF-14

EF-15,17

EF-16

EF-19

EF-20

EF-21

EF-22

1 CRB 12 DITTO EF-8 except 460 CFM @ I/4" SP, I/4 HP.

2 CRF 67 DITTO EF-I except 120 CFM @ I/8" SP, 1/70 HP.

1 CRB 12 DITTO EF-8 except 145 CFM @ I/4" SP, I/4 HP.

I CRF 67 DITTO EF-I except 105 CFM @ I/8" SP, 1/25 HP.

I CRB 12 DITTO EF-8 except 465 CFM @ I/4" SP, I/4 HP.

1 CRF 67 DITTO EF-I except 90 CFM @ I/8" SP, 1/25 HP.

1 CRB 30 DITTO EF-8 except 8520 CFM @ I/4" SP, I-I/2 HP,
208/3/60.





CRF 67 TO 150 ROOF VENTS.
--FACE MOUNTED MOTORS

DRAWN BY:
OATE:

APPROVED BY:

AL. L.UTZ
MAY 1985
G,R.I.

2850 NORTH PULASKI ROAD, CHICAGO, ILLINOIS 60641





DRAWN

LUTZ
CHECKED

PAll

MAY 1985

CREATED MAY 1985

CRF 67 TO 150 ROOF VENTS. --FACE MOUNTED MOTORS--

SHEET 2 OF 2

AN 23740-1

NO.

2A
2B
3

4

NAME OF PART
INLET BASE CN 21147

MOTOR SUPPORT
BRACKET

CONDUIT & CONNECTOR

WHEEL ASSY.
5/1Q" BORE

AN 16771 3/0" BORE
1/z" BORE

4A WHEEL ASSY.

5
6
7
8
8A
9
10
11

12
13

CN 23417

SET SCREW, SQ. HD.
BUSHING
MOTOR PLATE
OUTLET BOX & COVER
DISCONNECT SWITCH SELECTION SHT,

MOTOR
RECEPTACLE & TERMINAL ASSY.

67 82 100 122 150

2106-1803B 2108-1803B
A2106-5206A

PART NO.
2110-1803B 2112-1807B 2115-1805B

2106-9010B

A2112-5214A
A2113-5210A

A2106-0405A A2112-0412A A2113-O405A

2108-9006A
2106-9011B 2108-9005A 2110-9005B

y4-20 X :,I"

C2106-1107A
A2106-1601B & A9919-1700A

AN 21152
AS SPECIFIED

B2112-9406C
2115-9306B

8000-0107
C2112-1117A C2113-1115B

AN 16512

BIRDSCREEN BN 20461 8500-4807

ROOF CN 20448 2106-2414B 2112-2412B

DOME B2106-2413B
2113-2406B





CRB

(16

DRAWN BY: AL. LUTZ
DATE: FEB. 1985

=,PROVEO BY: G.R.I.

5)

2850 NOflTII Iq.LSkI ROD. (:HIC,C,O, ILLINOIS 6061





ORAWN

LUTZ
CHECKED

1985

CREATED FEB. 1985

RB 12 TO 18 ROOF VENTILATOR

NO. NAME OF PART
INLET BASE

2

--A-DISC SUPPORT BRACKET

3

4

5

6

7

8

9

I0

II
12

13

14

15

16

17

18

19

20

21

22

12

CN 23462

BUSHING CN 21851

WHEEL ASSY. CN 25457

CONDUIT AN 25446

COMPARTMENT DISC CN 25454

2112-1808A

A2112-5224A

2112-93068

2112-0413A

PARTS
15

CAT. DRG.

18
PART NO.
2115-1806A

A2115- 5208A

8000-0063

2115-9307B

2118-1802A

A2118-5210A

2118-9304B

2115-0404A 2118-0401A

VIBRATION ISOLATOR

DRIVE PAK BASE

2112-2606A

A8500-6325

A2112- 1121A

2118-26028

A2118- 113B

ISOLATOR SCREW A7442-3037

DISCONNECT SWITCH AS REQUIRED

BEARING FRAME C2112-1120A

MOTOR PLATE ASSY.

BEARINGS BN 23478

SHAFT BN 21131

KEY
MOTOR

DRIVE
ROOF SKIRT BN 23449

ROOF SKIRT BRACKET

SPACER

A2112-9032A
8000-1367

2113-2500B

7851-0004

AS SPECIFIEO

AS REQUIRED

2112-2415A 2118- 2404 8

A2112-1122A

C2112-2413A

2112-5223A 2115-5207A

ROOF

BIRDSCREEN AN 23445

CN 23450
2118-2405A
2118-5204A

SHEET 2 OF 2

N 23736





CRB 24 TO 44 ROOF VENTILATOR

(19

.5=,-’,w. BY AL LUTZ
DATE FEB. 1985

APPROVED ElY G.R.I.

(19)





IJRAWN

LUTZ
;HECKED

()ATE

FEB. 1985

CREATED

-CRB 24 TO 44 ROOF

FEB. 1985

VEN  .TOR PARTS

24 30

NO. NAME OF PART
INLET BASE CN 23462

2 DISC SUPPORT ASSY.

3 BUSHING CN 21851

CN 23457
4 WHEEL ASSEMBLY

AN 2348

5 CONDUIT AN 23446

6 COMPARTMENT OISC CN 23455

7 VIBRATION ISOLATOR
8 R.H.
-DRIVE PAK BASE
8A L.H.

PART
2124-1804A 2130-1804A

BN 23448

2124-9027A 2130-9046A
8000-0032

CAT.
SHEET 2 TO 2

DRG.- AN 23737

2124-9307B
2130-9308A

2124-0402A 2130-0402A

2124-2606A 2130-2611A

36 44
NO.

2136-1804A 2144-1802A

2136-9024 A B2144-9028B

8000-0041

2136--9308A 2144-9303A
2136-0400A 2144-0400A
2136-2611A 2144-2600A

A8500-6325
A2124-1117A A2130-IIO2AA2136-1103B A2144-1101A

A2124-1118A A2130-|IO3AA2136-1104B ,2144-1102A

9

I0

II
12
13
14
15

16

17

18
19

20

21
22
23

DRIVE PAK BASE ANGLE
ISOLATOR SCREW
DISCONNECT SWITCH AS REQUIRED

BEARING FRAME ASSY. B2124-9025A B2136-9023A

MOTOR PLATE C2136-1102A

DJUSTING BOLT ASSY. AN 23567

B2136-1105A B2144-5206A
A7442-3037

BEARINGS BN 23478

SHAFT

C2124-1116A
2124-9026A 2130- 9045A

8000-1368
BN 16907 AN 21086

1042-2500C 11642-2403B
KEY 7851-0034

MOTOR AS SPECIFIED

ORIVE
ROOF SKIRT BN 23449

ROOF SUPPORT BRACKET
ROOF CN 23450

BIRDSCREEN AN 23445

2130-9045A
8000- 1369
BN 22316

5718-2503A

AS REQUIRED

2124-24048 2130-2403B2136-2400B 2144-2400A

A2124-1119A
2124-2405A 2130o2404A 2136-2401A 2144-2401A

2124-5210A 2130-5203A 2136-5203A 2144-5202A

,j





STANDARD TERMS AND CONDITIONS OF SALE
ten, or coMition of Buyer’s order which is inconsistent wi, different from or in addition to Sel!er’s .en.s aad conl.nos shall be bindiog upoa Seller unless expr.e.,y agread to in writi and signed by a.

an_.ozon ,r,,e".asn_..’re, of Sel.... Set shall not. ,be ligated.to.].fer i noy way until wfitten.accelnance o t..s oroer is made by Set!s duly notho’izadreveat offices: 2850 .N.ort.. Pu.ls
t4caBo, ,rams. Sells quoza]on shall be coesoeren as an nviTaeo, to trade and shall not be construed as an oner to oatracL he equ,pmeet and products desoToed ere herein refen’nd to as oe "gnons.

PRICE
1. Prices are F.O.B. point ef shipment.

Prices set forlh on Seller’s qunton are firm for a period of thirty (30) days from the date of the quoton, in the event of any changes in specifications indicated by Buyer’s purchase order, Seller may adjust the
Ice to cover such changes.

3. if, at Buyer’s request, shipment is extended beyond six (6) months from date of Seller’s written quotation, Seller may increase the stated price of the unshipped goods one percont (]%) per mon.
4. Prices of goods not manofactwed by Seller attar all times subject to revision to reflect price increases by Seiler’s suppliers.
5. ,AJI .price. are.bjent to addition of.any Federal, State or local taxes, which ma be apl. .c.ie ..to the .sale, purchase, dei!very, steta.., use or pracess!og of goods sofd. Any such tax sM.II be due a.od payable to
ler az or omere time the tax zs payable by Seller to the taxog authority, er zn zzou merenx, coyer may provide Seller th a tax exemptzno cerficato acceptable to e taxing nol.

PAYMENT TERMS
1. Terms of payment are thirty (30) days net from date of invoice, no discounts, unless otherwise specified.
2. interest at the rate of one al one-half perceat (1.5%) per month (18% per anoum), or the maximum Lawful rate nllomble, will be shared, whichever is lass, dl post due ievoions.
3. No paymonts made to represeetnlJvas m" aleds will be valid. Pnymaats shall be made direc’dy to Seller, at its home office, Cldcalo, Illinois.
4. Minimam billiag for any znods sold by the Seller shall be :$25.00 net, exclusive of all tran.q)ortno.
5. Pro rate reteleale fees or back charges will not be accepted by Sdler. Ceilectino of such deductions from payments will be enforced at Buyer’s expense.
6. Seller shall not be liable for any liquidated damages or pueafties wkatseevor unless otherwise agreed to in writing.
7. Selle" raserves the dim to require full paymeet in advance of sidpmont, posting of security for payment, or other paymeet mangemeats when in Seller’s jlgmaet, upon billiel terms are not

acceptshle.
DELIVERY AND ACCEPTANCE
]. Ddive/dates are ea’dmetod by Seller and ere not uaranteed.
2. Shipments shall be made by the method or carrier deemed mast feasiMe by Seller and Seller reserves the riim to ship all or part of the gneds from noy slg point other thno the pnts specified

herein.
3. Risk of loss or damage passes to the Buyer upon delivery of the goeds to the cartier at point of shipment.
4. Buyer shall inspect all goods upon receipt, if yer rejects all or part of the goods, Buyer shall give Seller written notice of rejection, specifying the reasons therefore wila five (5) days after receipt of the gnndS. In

WARRANTY AND LIMITATIONS OF LIABILITY
SELLER WARRANTS THATTHE GOODS SHALL BE FREE FROM DEFECTS IN MA, -]LM.S OR WOIMANSHIP FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF INITIAL INSTALLATION OR FOR APERIOD OF EIGHTEEN (]8)
MONTHS FROM DATE OF SHIPMENT, WHICHEVER PERIOD fiRST EXPIRES. NO WARRANTY IS MADE.OR OFFERED WrlH RESPECT TO ANY PROTECTIVE COATINGS APPUED TO THE GOODS. SELLER’S WARRANTY
OBLIGATIONS WITH RESPECT TO GOODS NOT k.UFACTURED BY SELLER SHALL NOT EXCEED THE 06UGATIONS UNDERTAKEN BY THE MANUFACTURER THEREOF UNDER EXPRESS WARRANTY TO SELLER.
if, in Buyer’s judgment,.the gnods .not meet.t, wananties e.xpr,essed above, and Buyer notifies Seller of the defect within a reasmaNe time after discovery of the defect and within the wanaety period, Seller
agrees to the .de!..ect re..pai...n.ng.or .relac,og, .F..O.B..pomt of .manufacture, any parts or c.orn.[onts of ,the j].o.s deten,i.ned b,y .Seller.to be defective, .at option by.issuing retfor the ddactive or

eller sal not oe Imoe or laer or omer charges, costs or expenses related to me remeval, sneog, handling, m’eilatino or re-iestallon o! any goons or componeats.
E EX RESS WARRANTIES SET FORTH ABOVE ARE GIVEN BY SELLER IN UEU OF ANY OTHER WRANTIES EXPRESSEI OR IMPLIED INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILJTY OR FITNESS FOR A

PARTICULAR PURPOSE. IT IS EXPRESSLY AGREED THAT BUYER’S EXCLUS VE REMEDY AND SELLER S LIABILI’ SHAll BE LJMITED TOEREPAJR OR REPLACEMENT OF, (THE ISSUANCE OF CREDIT FOR, DEFECTIVE
PARTS OR COMPONENTS.
SELLER EXPRESSLY DISCLAIMS ANY AND ALL LJABIUTY FOR AND SHALL NOT BE LLLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES RESULTING FROM OR ARISING FROM OR OUT OF
DEFECTIVE GOODS, SEllER’S NEGUGENCE, BREACH OF WARRANTY BREACH OF CONTRACT, ANY TORT, OR CLAJMS BASED UPON STRICT LIABILITY OF THE SELLER. IN NO EVENT SHALL SELLER BE LIABLE FOR
CONSEQUENTIAL DAMAGES OR LOSSES COMMERCIAL IN NATURE.’
IUCLEAR USE

..Buy.er cove.nts, represents and warrants neither Buyer nor any third perty shall use, re-sell or otherwise dispose of any goods or part thereof in connecbno with eny activity or process involving nuclear
fion or fusno or any use or handling of any source, special nuclear or by-product material, an those materials are defined in the U.S. Atomic Energy Act of 1954 (as amended), withoet Seller’s prior written
consent, and until such time as Buyer, or such third pa, at no expense to Seller, shaft have arranged for insurance coverage, indemnities and waivers of Iility, recourse and subrogation, all acceptable to
S.el.ler, and all fully adequate in the opinion of Seller, to protect SeJier (and its subcontractors and suppliers) against Ilabdity of any kind whether in contract, tort (including nogliEenoe), strict liability or
otherwise. The aforesaid covenants, representations and warranties shall survive this contract, and sale.

2. Seller shall not be oblipted to deliver the goods until such insurance, iedomnlties and waivers have been procured nod are legally operative in Seller’s favor. Buyer’s failure to comply with any provisions of this
para.ltraph, entitled "Nuclear Use" shall be cause for Seller to cancel this contract without liability to Seller, and pursue any remedies provided in law or equity by this contract, the Uniform Commercial Cede,

EXCUSABLE DELAY
Seller shall not be deemed to be in defnolt on account of delays in the delivery of goods or in the performance of this coW,act or any other act to be performed by Seller due to any of the followini causes: acts of
God; acts of Buyer; insurrections or riots; fires; floods; explosions; earthquake or serious accidents; epidemics or quarantine resb’ictions; any act of governmeet affecting prices, fuels, matonls, facilities or
completed goods; strikes, labor troubles causing cessation, slow-down or internJption of work shipment delays; inability to obtain materials, fuel, accessories, manufaclingfacilities, transportation, equipment or
parts; any other cause to the extont is beyond Seller’s control.
TERMINATION AND RETURNED GOODS
1. Terminaon of the order by Buyer, or any part thereof, will not be effective unless agreed to in writing by Seller. Accepted terminations will be subject to all charges incurred by Seller for matelal consumad,

work performed and all outer expenses incurred to the date of acceptance.
2. Goods. accepted for return and .credit are subject to a tw.enty percent (20%) charge for handling and/or reconditioning,, unless otherwise agreed by Seller. Transportation charges for returned goods .m.nt be

prej)ad by Buy.er..Befe returrHog, goads ,B,u_y,er, mast obto!n Sell’s au,."zation, a.nd attach Seller’s "Rezurn MaterlalTal]" to all shipments. Notice of shipment mest be Wen to Seller on the day of shipment
aM tuyer rous urnisn copy o me ei, eT Laeing, oroer numner arm invoice daze.

3. Goods maoufactured specifically to order or to specifications of Buyer may not be returned for oredit.. Changes requested by Buyer in nou-steck goods after commencemaet of manufacturer will be subject to a
revision in price to reflect additional costs.

4. Use of materials, parts or equipment furnished by Buyer will subject the order to termination without any liability on the part of Seller if the said materials, parts or equipment are defective or will not pedorm to
Seller’s requirements. However, Buyer shall be liable to pay Seller’s costs and expenses through date of termination.

PATENTS AND TRADEMARKS
Setler shall indemnify the Buyer apinst liility for infringement of any United States Letters Patent arising out of the manufacture, sale or use of any of Setler’s gnods furnished, provided that the Buyer shall
prom.ti,y notify Seller .of any such claim and give Setler the opportunity to defend apinst such claim. The Buyer shall be.responsible for all such loss when a papular process or system, or .the goods of a particuler
rnanmacturer or manmacbJrers is speifiod, or when infringement is incWTed by employing the furnished Seller’s gnons in combination with other parts or goons. All drawings and data lurnzshed by Seller shall
remain its property and shall be rebJmod to Seller upon request.
DEVELOPMENT CHANGES, DESIGN AND SPECIFICATIONS
]. Changes in design or specifications may be made at Seller’s discrntino and Seller has no ligation to incorporate such changes in goods manufactured prior to the change..
2. Sellar may fundsh Buyer with goods which ha;/e been subject to changes in design or specifications provided such changes do not adversely affect price, delivery, or any uaranteed purfonnaece of the gaads or

make unusable or obsolete any other item of goods furnished to Buyer under this contract.
3. AJI drawings, instructions and/or technical and engineering services which Seller may furnish with respect to installation or use of the goods are furnished solely for e review and approval of the Buyer. Seller

makes no representation or warranty with respect to the accuracy or sufficiency of any such information and disclaims all liability in connection with their use or application.
4. Seller reserves the riiM to correct any factory, engineering, clerical or stenographic tours or omissions which may appear upon review and verification of data refered to in Seller’s quotation, or Buyer’s order

I,OMPLLANCE WITH LAWS
o.r.epresentation or aim is.made rerding compliance with the Occupational Safer7 and Health Act of 1970, or its amendments, or any other federal, state er laca laws. ordinances, codes,, rules or regulations

which may apply to me goons or ther installation.
GOVERNING LAW AND SEVERABILITY
1. This agreement shall be governed in all respects by the law of Illins.
2 This l:Tact shall be binding upon and shall ioure to the benefit of the parties, their successor and assigns.
3. if any provision or term herein is found to be invalid or unenforceable as a matter of law or by public policy, it shall be censidered to be severed from the remainder of e terms and conditions which shall remain

in full force and effect.





A CHECK IN "DIE PROPRIATE SARE IIIDICATES "IIE TYPE OF BERItlGS USED Iti "DIE MOTOR P(7,!ERItlG "[HIS E(UIBT

(;F:NI’:i|AI. INS11|U(:IONS F’OI| FAN MOIOI|S

0 REUJBRICATABLE BALL BEARItlGS- An instruction tac from the manufacturer is included with the motor and the recommendations contained
therein should be followed.

El SEALED BALL BEARItlGS The bearincs are factory-packed with a ceneral purpose bearinc lubricant and require no further attention.
The life of the crease is dependent upon the number of operatinc hours and temperature. Under normal conditions of operation

(8 hours per day, 5 days per and averace ambient temperature of 80 dec. F) the expected crease-1 ire will be approximately
seven years. The life may be creater or less dependinC upon the enclosure of the motor, RPM, type of mountinc, variation in

ambient temperature and operatinc duty cycle, in terms of hours of operation, expected life may be stated as approximately 30,ODO
hours for open motors and 20,000 hours for enclosed motors hen orkinc in an averace ambient temperature of 80 dec. F.

I’-] SEALED SLEEVE BEARItIGS Bearincs of this type are provided with a larce lubricant reservoir and require no attention. Because of the

extremely ]icht loads on motors with this type of bearinc, the life will compare favorably with ]arcer motors havinc sealed ball bearincs.

r-] RELUBRICATABLE SLEEVE BEARItlGS The bearinc is essentially the same as the sealed sleeve bearinc with the exception that it may be

relubricated to secure extended life. To obtain maximum life, 5 or 6 drops of SAF_20 Motor Oil or Electric Motor Bearinc 0il should

be added after every I,ODO hours of operation.
tlOTE: IE STATB41ITS REGARDItIG EXPECTED LIFE DO riOT COtISTITE A GUARNITEE, EXPRESSED OR IMPLIED BUT SERVE OtlLY AS At| ItIDICATION

OF flAT HAY BE EXPECTED OF 1HE EIUIR4EttT. (REFER TO STRiDARD TES RID COttDITI|S OF SALE.)
(;I’;NEIIAI. NIVIES i|E(;AI|IIING FAN E(UIPMEN’i

I. OVERLOAD PROTECTIOII Some motors are provided with built-in overload protection. This fact is so noted on the Motor Ratinc Plate.

if the motor does not contain built-in overload protection, it is mandatory that this protection be provided by starters in the

motor circuit. The starters are to be equipped with overload protection devices of a ratinc suitable for the current ratinc of
the motor.

2. PERIODIC CLEIING Periodic cleaninc of all fan equipment is stroncly recommoded. Dirt and crease accumulations on the impeller
cause vibration ich creatly increases stresses and loads on the motor bearincs. A Procram of preventive maintenance wi]l creatly
increase fan and motor life.

.1. CHECKING DiRECTIOtl OF ROTATI| Care should be taken to insure the proper direction of rotation. This is particularly true in the
case of centrifucal type roof ventilators. This type of equipment will deliver air hen runninc in either direction; however, the
load is creatly increased hen operation is in the wronc rotation. This is a very connon cause of overload trippinc in centrifuca]
type roof ventilators, t/hen this trouble is experienced, try reversinc fan rotation before increasinc the size of the overload
protection.

t. MOTOR OVERLOAD Forward-curve and radial-bladed fans consume maximum horsepower at 0 in. Static Pressure. Some fans of this type
are powered so that operation at 0 in. Static Pressure will overload the motor. Check Cataioc Ratincs to determine minimum
Static Pressure operation if overloadinc is experienced with this type of equipment.

5. CHECKItlG RU|IlitlG CLEARRICE To achieve maximum performance and efficiency, fans are precision-built machines. Upon occasion, parts
will shift siichtly-due to mishandlinc in shipment. This can cause bindinc of the rotatinc assembly. Before placinc any fan in

operation, the impeller should be turned by hand to ensure that no bindinc or interference is present.

ILG inc. ,,=o ilortll i.uinl[i ,oall. Clilcaoo. illinois 60641
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Water
Treatment
Specialties

Industrial Maintenance Corporation
3520 Tryclan Drive Charlotte, North Carolina 28217 (704) 525-6967

AUGUST 29, 1988

MAINTENANCE & OPERATING INSTRUCTIONS

FOR

MEDICAL/DENTAL CLINIC

M.C.B. CAMP LEJEUNE, NORTH CAROLINA





WATER TREATMENT
SIECIALISTS

BY-PASS FEEDERS

IMCOR Custom Designed Feeders Are:

Easy to Install

Safe to Use

Suitable for Liqui d , Powder, or Briquettes

Maintenance Free

Available in Popular Sizes

Type HV 2 gallon, and AV 5 gallon (other sizes available on
special order) By-Pass Feeders are equipped with a large 3-1/2"
diameter opening. Closing requires only a 1/4" turn for a per-
fect seal every time, eliminating troublesome fill valves. The
cover and "0" ring seal are removed as a unit; however, only
when all pressure has been released from the feeder.

All IMCOR Feeders are suitable for hot or cold water applications
up to 200 psi working pressure. Feeders are normally furnished
without valves and fittings; refer to drawing for these require-
ments and some suggested piping diagrams.

ANALYSIS CHEMICALS EQUIPMENT

Industrial Maintenance Corporation
PHONE (704) 525-6967 CHARLOT’rE, NORTH CAROLINA 28217



7MCOR BY-PASS FEEDERS
(INSTALL ATION" FIGU RE S

FOR PETCOCK --I/4 Le.t.

FIG.

3 I/" DI A

B

36" 48"

,LL VALV E S

PUMP DISCtlARGF

II

PUMP SUCTION

Z__r.. c_

--FMCO BY-PASS FE,EDERS 12-51
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P.O. BOX 311 FUQUAY-VARINA, NC 27526
TELEPHONE (919) 552-3432

DATE: SEPTEMBER 28, 1987

PROJECT: MEDICAL / DENTAL CLINIC
M.C.B. CAMP LEJEUNE , NC
CONTRACT NO. N62470-85-C-5214

ENGINEER: SIX ASSOCIATES
ASHEVILLE, NC

CONTRACTOR: SNEEDEN INC.
WILMINGTON, NC

EQUIPMENT: MAKE UP AIR HEAT RECOVERY UNITS
TAG: MAU 1 & 2

MANUFACTURER: DES CHAMPS LABORATORIES, INC.
EAST HANOVER NEW JERSEY

GREENSBORO
(919) 282.5111

RALEIGH CHARLOI"rE
0’04) S53-112

SOUTH CAROLINA
GREENVILLE (809) 23,3-0384
COLUMBIA (803) T/’1.5611
CHARLESTON (803) 722.248





DESCRIPTION

E-Z-AIRE is a high efficiency air-to-air heat exchanger
designed’ to meet the growing needs in commercial
energy recovery applications. Each unit is factory
assembled, wired and tested to ensure years of reliable
seraice.

The six models illustrated enable you to provide
coverage over a wide range of operating flows and
eCficiencies.

OA

EA

SA Supply Air
RA get’urn Air
OA Outside Air
EA Exhaust Air

FILTER EXHAUST AIR BLOWER
FC CURVED

SA

I.T EX(]NGEI 14TX
{TIJJFEILS ENFGY i(1
EXHAUST TO OU’I31DE

SUPPLY AIR BLOWER
FORWARD CURVED

OPERATION

E-Z-AIILE is a unique and simple counterflow air-ro-air

plate type heat exchanger. Counterflow airstreams are

brought into close proximity separated by one

continuous, dimpled and folded sheet of aluminum,
which acts as a primary heat transfer surface. This heat

transfer surface is configur to form a matrix with two

completely separate and distinct air passages. The ends
of the matrix are sealed for maximum separation of
airstreams.

The heat exchanger transfers the thermal energy from
the exhaust airstream to the intake airstream thereby
v:covering a large portion of the energy that would
normally be lost to atmosphere through mechanical

STANDARD FEATURES

Units are available for either indoor or outdoor installatio Outdoor instal 1 ation requi red for this project.

All units are constructed of hvy gauge galvanized steel

High efficiency motors ensure quiet, low-cost operation

Folded aluminum heat exchanger for maximum heat transfer and low maintenance

Units are applicable for either end or bottom supply and return. Bottom supply & return required for this project

Defrost packase includes thermostat which automatically shuts off supply air blower when defrost is neces,mry

Low voltage package allows line voltage to be reduced to 24 volts for concrols





CERTIFIED PERFOR3,LANCE DATA

System .%’0.

uanti"

DLI Model No.

Plate Surface (. ft.) oc.
Altitude

Supply SCFM 7 O

O/A F /#<F

Air [w.c.

Plate Spacing

Exhaust SCFM

R/A F

Dew Point F

Pla:e Spacing

Condensate Ib,’hr

A P A!: ,wc) .5"*-f 5" ’e.p

Recovered Heat
BTU/HR 97ec 76,73g"

DES CA.%IPS LABORATORIES INCORPORATED
:.- 27 Far;eta Dne Eau Haner N 0To3 JO:’

SERI 7 Z. DUCT HEAT EXCHANGER SUBMITTAL

JobXa=e C’/W# k,T’ume /,4, c, 8.

Drawn By Dwg No. Rev.





E-Z-AIRE SCHEMATIC WmG DINtN

4V LI

MOTOR

NOTES:

1. Equipment voltage submitted is 208/230 1, Please verify that this
voltage is correct before release.

2. Starters are factory furnished. Disconnect is to be field furnished by
contractor.

3. Roof Curb provided by manufacturer of make-up air unit.

4. Three speed motors provided with wall mounted speed switch.





E-Z-AIRE-
DIMENSIONS

A

MODEL A

EZA-970 68

EZA-985 92

EZA-1570 68

EZA-1585 92

EZA-2270 7’2

EZA-2285 96

* Roof Opening

Figure

B C

341A 12

34A 12

42A 12

42A 12

421A 16

42A 16

D E F G H J K L M N

4 3 42VZ 12 18 2 4 3V 9 4 2

4 3 66Vz 12 18 2 4 3Vz 9 4 2

8 5 42Vz 16 22 2 4 31/z 9 4 2

8 5 66Vz 16 22 2 4 3Vz 9 4 2

4 3 42V 16 29 5 8 31/2 11 4h 2

4 3 66Vz 16 29 5 8 3Vz 11 4 2

0 P

33 66 29Vz 62Vz

33 90 29V 86Vz

41 66 37Vz 62Vz

41 90 37Vz 86Vz

41 70 371/2 661/

41 94 37Vz 90Vz

, * Note: On models 1570 and 1585 only, return air duct
connection is rotated 90 from the supl}y air

OpUonal / / >
Knock-Down //
Roof Cli CURB SECTION COSER DAIL

OERS INSUON
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13.

INTENANCE AND 0PERTONS |NSTRUCTION

JOBm MEDICAL / DENTAL CLINIC
CAMP LEJEUNE, NC

ARCHITECTm SIX ASSOCIATES INCORPORATED

ENSINEERI SIX ASSOCIATES INCORPORATED

CONTRACTOR SNEEDEN, INC.

SUBMITTED BY TRIANGLE AUTOMATED CONTROLS, INC.





SEQUENCE OF OPERATION

3.6.2

3.6.3

3.6.6

3.6.7

HEATING HOT WATER CONTROL

Convertor control uses outside air reset through 2 input

controller HC-I. Reset schedule is such that at 23F

outside, leaving water temperature is 180F and at 60F

outside, leaving water temperature is 1089

A bulb thermostat with element in outside air OAT-I shall

de-energlze pumps P-I and P-2 at temperatures above 65F

Auxiliary contacts in motor starters of pumps P-I and

P-2 shall interlock convertor steam valve to shut valve

when pumps are not running.

Reverse action shall take place on pumps and valves when

outside air temperature drops below 65

MECHICAL EQUIPMENT ROOM AND CRAWL SPACE EXHAUST FANS

8, 9, 22:

Fan shall be controlled by space thermostat. On a rise in

temperature above 80F (adjustable), the Fan shall be

energized and respective O.A. dampers shall open. On a

drop in temperature the reverse shall occur.

EXHAUST FANS:

FANS 7, Ii, 14, 16, 20:

These Fans shall be indexed on and off by tlmeclock TCK.

FANS 3, 12, 17:

These Fans shall be controlled by wall switch.

FANS 5, 6, 15, 21:

These Fans are controlled by space mounted cooling thermostat.

STEAM HUMIDIFIER CONTROL:

A space mounted humidlty sensor H-I shall act through controller

HC-2 to modulate steam valve V-2 for space humidification. A

duct mounted high limit humidistat shall override controller

and close steam valve above 65% RH.

ROOMS WITH VAV CONTROL:

A space thermostat T-2 shall modulate duct mounted damper to regulate

the space thermostat. Heat/cool indexing is accomplished through

relay R-5 which is tied to zone heating contacts. When the zone

thermostat calls for cooling, the VAV damper motor is set to rotate

CCW for cooling. When the zone thermostat calls for heating, the

VAV damper is set to rotate CW for cooling.





GeneralInst uc#lons
Solid State Sensing

Temperature and Humidity
Series TS-8000 and HS-8000

a Siebe company

Temperature Sensing

GENERAL INFORMATION

Sensing is accomplished by the use of a temperature sensitive
Balco resistance wire packaged in the form of room, duct,

averaging and outdoor type configurations. The design of the
entire system is around a 1000 Q sensing element at 70F.

WIRING

Make all electrical connections to the element in accordance
with the installation and wiring diagram for the job. Comply with

national and local electrical codes. Do not use the element box
as a junction box for other control circuits. It is generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shortest length practical.
Barber-Colman twisted cable or factory approved cable

should be used.

Room
TS-8100 Serles

Duct
TS-8201

Outdoor
TS-8501

TS-8201-106

v
TS-8400 Series

.
Part No. Use Location Mounting Terminal Code Wiring

TS-8101

TS-8111

TS-8201

Room Sensor
w/o Setpoint

Room Sensor
w/Setpoint

Duct
Immersion
7" Immersion
Length

Wall

Wall

Duct or
Well
AT-215
3/4" NPT

Immersion Well
TS-8201

4" Insertion AT-225
-106

Length 1/2" NPT

TS-8331 Lagged DuctSensor

TS-8405 5’ Average Duct

TS-8422 22’ Average Duct

Diffuser

Light
Fixture

TS-8241

TS-8261

Outdoor
Air

Ceiling

Light
Fixture

Outside of
Building

TS-8501

Outside of
TS-8531 Solar

Building

TS-8533 Econostat Outside of
Building

(2) l/8"Dia. /l"Dia.
-e 4--1 

3 4" I
3-1/2

Duct Mounting Dimensions

Mount on Face of Ceiling Diffuser. See Instructions
for B-C Models PB, PS or SFS, SFB. Pg. 2

Mount in Return Grill of Light Fixture

Use Conduit Connectors

() Output
() } Terminals

Pigtails:

Black } (C) ControllingBlack

Black }Black (L)* Controlling

*Found only on the TS-8331

Pigtails: Black
Black

Pigtails: Black
Black

Pigtails: Black
ControllingBlack

Orange } Element
Orange (Solar)

Red } Heater
Red (Econostat)

LITHO IN U.S.A. F-14970-4



Solid State Humidity Sensing

Sensing is accomplished by the use of a nonorganic resist-
ance type material which will be housed either in a room or
duct type mounting base. Selection of the proper AH-100
series element will provide the capability of control over a 15%
range. Elements are available through the span of 5% to 95%
R.H.

The average resistance of each element at midrange is
approximately 22,000 ohms; except the violet element, which
is 50,000 ohms. A resistor of appropriate value may be substi-
tuted in the bridge circuit to verify the element resistance.

Duct
HS-8200 Series

CAUTION

Do not measure resistance of element with an ohmmeter,
as DC voltage across the element will cause polarization and a
new element will be required. Basic element is not repairable.
Order a replacement from the factory or local branch office.

Room
HS-8100 Series

CARE OF ELEMENT
The elements are wrapped with a moisture pervious cello-
phane, which actually is an air filter. On installations using duct
elements, where air velocities are reasonably high do not
remove cellophane, Always install element with wrapping so
that perforations in cellophane are on downstream side of air
currents. Punch more holes (only in downstream side of cello-
phane) to increase element sensitivity.

TABLE 1.

Part Sensing

Number Element
Color

AH-100 Violet

AH-101 Blue

Air FLow

=>
Perforations
in Cellophane
Should be on
Downstream
Side

Relative
Humidity
Range

85% to 95%

70% to 85%

AH-102 Green 50% to 70%

AH-103 Yellow 40% to 55%

AH-104 Orange 30% to 45%

AH-105 Brown 10% to 30%

WIRING

Make all electrical connections to the device in accordance
with the installation wiring diagram for the job. Comply with
national and local electrical codes. Restrict element leads to
shortest length practical, using three conductor twisted cable,
18 gauge minimum.

CAUTION

Power wiring must never be installed in the same conduit.

LOCATION
Locate the sensing element where it will be exposed to unre-
stricted natural air circulation and to the average conditions of
the controlled space. Do not locate it near extreme sources of
heat, cold, or moisture.

AH-100 Series
Humidity Element

Setpoint
Pins

CALIBRATION
1. Place DC-VOM on output of CP-8102 controller, OP1 (+)

and COM (-).

2. Read humidity at the sensor.

3. Place jumper on proper pin, per chart below.

4. Adjust the controller (CAL A) to 7.5 Vdc output.

5. Refer to CP-8102 literature if further details are required.

1 2 3 4 5 6 7 8 9 10

Setpoint Pin Number



MOUNTING OF DIFFUSER SENSOR TS-8241

Sensor should be mounted to the face of the ceiling diffuser so
that it projects downward into the room. See Figure 1. If the
diffuser has an adjustable pattern, the discharge air direction
must be adjusted to a horizontal pattern. This will insure a
representative sample of room air over the element (Figure 2).
The transmitter will not perform satisfactorily if the discharge is
adjusted to a vertical pattern.

Figure 1.
Sensor Mounted in Perforated Face Ceiling Diffuser

Model PB or PS

\\
DischargeAir/ i Induced Roor Air

Figure 2.
Room Air Induced over Sensor by Discharged Air

A 7/16-inch hole is required in the diffuser face for mounting.

The SFS and SFB louver faced diffusers are available in nine
air patterns, both in the square and rectangular design. For
proper installation, use Table 2 which shows sensor location
and the mounting figure referred to in the installation proce-
dure. APNS-107 must be ordered separately.

SENSOR MOUNTING PROCEDURE ON SFS
AND SFB USING APNS-107 KIT
1. Drill a 5/16" hole for sensor leads.

a. Fig. 3. Locate hole center on an angled surface about
5/16" from an edge of the 1/2" square so as to avoid
drill contact with the welded center plate mounting
brackets.

b. Fig. 4. Locate the hole center on one louver about
5/16" from junction of two center back to back
louvers.

c. Fig. 5. Locate hole center on an end louver about
1/2" from the junction of the louver and the mounting
flange.

Bring field leads through the 5/16" hole. If required,
remove the louver assembly from the mounting flange.

Center the APNS-107 bracket over the 5/16" hole (use as
a template) and drill 1/8" holes for the mounting screws.

a. Fig. 3. Drill two holes near edges of square center
plate.

b. Fig. 4. Drill two holes, one each on bottom edge of
back to back louvers.

c. Fig. 5. Drill one hole on end louver.

Assemble the sensor to APNS-107 bracket as shown in
Figs. 3, 4, and 5.

Fig. 5. Cut off one side of APNS-107 as shown.

Make field connections to sensor leads and push leads up
through the 5/16" hole.

Wrap friction or electrical tape around the leads and fill the
5/1 6" hole, preventing direct primary air passage over the
sensor.

Attach APNS-107 as shown in Figs. 3, 4, and 5 using #6
screws.

Fig. 5. Cover the crack between the end louver and mount-
ing flange at least 12" on each side of the sensor. A 24"
length of 3/4" tape stuck to mounting flange can be used.

The sensor installation is complete.

#6 Mounting / \ "APNS-107
Screws ////TS 8241 Bracket

Figure 3

e Filler

#6 Mounting / \ ’APNS-107
Screws /TS 8241\ Bracket

Figure 4

End

Z,kL,uve
Mounting

Figure 5



TABLE 2. SENSOR LOCATION AND FIGURE
SHOWING MOUNTING DETAILS

Air
Pattern

SENSOR LOCATION

Center of Corner End
Center of Slde with Opposite Opposite
Diffuser No Alr Alr Alr

Throw Throw Throw

Sq. Rect. Sq. Rect. Sq. Rect. Sq. Rect.

Fig. 3 Fig. 4
Fig. 4

Fig. 4

Fig. 3 Fig. 5

Fig. 5

TS-8241 must not be located nearer than 18" from a wall or
corner of a room when used on air patterns 2, 6, 7, 8, or 9. This
allows space for induced air to pass over TS-8241.

AIR PATTERNS (As Viewed from Diffuser Face)
Number is air pattern designation when ordering.

6 7 8 9

5

Specifications Room
Light
Flxlure

Diffuser*

Temperature Sensors

Selective
Ratio

Discharge

Size** 4%x 23/x 1% 43A 3 Y2x 9V8

Mounting Wall Duct

Package Mounllng Position Vertical Vertical

Connection Terminals Terminals

Amblenl Temp. Limits -40 to 250 -40 to 250

Resilience 1000 Q 1000 Q

Sensor Sensitivity 2.2 Q F 2.2 Q F

Length 6"

Control Range

Impedance

Inpul Setpolnt Range 55 to 85

Calibration Range
Adjust

Throttling Range

Ratio

Impedance

Range

Reference

Voltage

Current

Duct/
Immersion Averaging

43Ax3Y2x9’/8 4A 3V2 1"

Duct/
Duct

Immersion

Vertical Vertical

Pigtails Pigtails

-40 to 250 -40 to 250

1000 O 1000 Q

2.2 31F 2,2 IF

6" 5’ or 22’

Vollage

Output

Power
Supply

5 to 20/1

Negative

Regulation

Voltage
Load

Current

Voltage 6.2 Vdc +.4
Power

Currenl mA

Humidily Sensors

Sensors must be
ordered separately.

Refer to Sensor Range
Table 1.

Room Duct

43/x 2,x 1% 4%x3V2x 9’/8

Wall Duct

Vertical Vertical

Pigtails Pigtails

35 to 135 35 to 135

Up to Up to
20% R.H. 20% R.H.

+5% +5%

Negative Negative

24Vac+10% 24Vac+10%

25 mA 25 mA

F-14970-4 BK

BaPl e ’.Colman CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN U.S.A.



Generallnstr’ucClons
Solid State Sensing

Temperature and Humidity
Series TS-8000 and HS-8000

Siebe company

Temperature Sensing

GENERAL INFORMATION

Sensing is accomplished by the use of a temperature sensitive

Balco resistance wire packaged in the form of room, duct,

averaging and outdoor type configurations. The design of the

entire system is around a 1000 Q sensing element at 70F.

WIRING

Make all electrical connections to the element in accordance
with the installation and wiring diagram for the job. Comply with

national and local electrical codes. Do not use the element box
as a junction box for other control circuits. It is generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shortest length practical.
Barber-Colman twisted cable or factory approved cable
should be used.

Room "TS-8100 Series

Duct/  ! 
TS-8201 ’

Outdoor
TS-8501

TS-8201-106 I

Average-- l
TS-8400 Series

Part No. Use Location Mounting Terminal Code Wiring

TS-8101

TS-8111

TS-8201

TS-8201
-106

TS-8331

TS-8405

TS-8422

TS-8241

TS-8261

TS-8501

TS-8531

TS-8533

Room Sensor
w/o Setpoint

Room Sensor
w/Setpoint

Duct
Immersion
7" Immersion
Length

Wall

Wall

Duct or
Well
AT-215
3/4" NPT

Immersion Well
4" Insertion AT-225
Length 1/2" NPT

Lagged DuctSensor

5’ Average Duct

22’ Average Duct

Mounting
Screw

Printed
Circuit
Board

(2) 1/8" Dia. Dia.

__.Holes_.. J’"
(-

,’:1-3/4"’’"’’’’ 3-1/2"-
Duct Mounting Dimensions

() Output} Terminals

Pigtails:

Black } (C) ControllingBlack

BlackBlack } (L)* Controlling

*Found only on the TS-8331

Diffuser Ceiling
Mount on Face of Ceiling Diffuser. See Instructions Pigtails: Black
for B-C Models PB, PS or SFS, SFB. Pg. 2 Black

Light Light Mount in Return Grill of Light Fixture
Pigtails: Black

Fixture Fixture Black

Outside of
Building

Outside of
Building

Use Conduit Connectors

Outdoor
Air

Outside of
Solar

Building

Econostat

Pigtails: BlackBlack } Controlling

Orange } Element
Orange (Solar)

Red } Heater
Red (Econostat)

LITHO IN U.S.A. F-14970-4



Solid State Humidity Sensing

Sensing is accomplished by the use of a nonorganic resist-
ance type material which will be housed either in a room or
duct type mounting base. Selection of the proper AH-100
series element will provide the capability of control over a 15%
range. Elements are available through the span of 5% to 95%
R.H.

The average resistance of each element at midrange is
approximately 22,000 ohms; except the violet element, which
is 50,000 ohms. A resistor of appropriate value may be substi-
tuted in the bridge circuit to verify the element resistance.

Duct
HS-8200 Series

CAUTION

Do not measure resistance of element with an ohmmeter,
as DC voltage across the element will cause polarization and a
new element will be required. Basic element is not repairable.
Order a replacement from the factory or local branch office.

Room
HS-8100 Series

CARE OF ELEMENT
The elements are wrapped with a moisture pervious cello-
phane, which actually is an air filter. On installations using duct
elements, where air velocities are reasonably high do not
remoYe cellophane, Always install element with wrapping so
that perforations in cellophane are on downstream side of air
currents. Punch more holes (only in downstream side of cello-
phane) to increase element sensitivity.

Air Flow

Perforations
in Cellophane
Should be on
Downstream
Side

TABLE 1.

Part Sensing Relative

Number Element Humidity
Color Range

AH-100 Violet 85% to 95%

AH-101 Blue 70% to 85%

AH-102 Green 50% to 70%

AH-103 Yellow 40% to 55%

AH-104 Orange 30% to 45%

AH-105 Brown 10% to 30%

WIRING

Make all electrical connections to the device in accordance
with the installation wiring diagram for the job. Comply with
national and local electrical codes. Restrict element leads to
shortest length practical, using three conductor twisted cable,
18 gauge minimum.

CAUTION

Power wiring must never be installed in the same conduit.

LOCATION

Locate the sensing element where it will be exposed to unre-
stricted natural air circulation and to the average conditions of
the controlled space. Do not locate it near extreme sources of
heat, cold, or moisture.

AH-100 Series
Humidity Element

Setpoint
Pins

CALIBRATION
1. Place DC-VOM on output of CP-8102 controller, OP1 (+)

and COM (-).

2. Read humidity at the sensor.

3. Place jumper on proper pin, per chart below.

4. Adjust the controller (CAL A) to 7.5 Vdc output.

5. Refer to CP-8102 literature if further details are required.

GENERALINFORMATION
100 ,

20

10
2 3 4 5 6 7 8 9 10

Setpolnt Pin Number



MOUNTING OF DIFFUSER SENSOR TS-8241

Sensor should be mounted to the face of the ceiling diffuser so
that it projects downward into the room. See Figure 1. If the
diffuser has an adjustable pattern, the discharge air direction
must be adjusted to a horizontal pattern. This will insure a
representative sample of room air over the element (Figure 2).
The transmitter will not perform satisfactorily if the discharge is
adjusted to a vertical pattern.

Figure 1.
Sensor Mounted In Perforated Face Celllng Dlffuser

Model PB or PS

Figure 2.
Room Air Induced over Sensor by Discharged Air

A 7/16-inch hole is required in the diffuser face for mounting.

The SFS and SFB louver faced diffusers are available in nine
air patterns, both in the square and rectangular design. For
proper installation, use Table 2 which shows sensor location
and the mounting figure referred to in the installation proce-
dure. APNS-107 must be ordered separately.

SENSOR MOUNTING PROCEDURE ON SFS
AND SFB USING APNS-107 KIT
1. Drill a 5/16" hole for sensor leads.

a. Fig. 3. Locate hole center on an angled surface about
5/1 6" from an edge of the 1/2" square so as to avoid
drill contact with the welded center plate mounting
brackets.

b. Fig. 4. Locate the hole center on one louver about
5/16" from junction of two center back to back
louvers.

c. Fig. 5. Locate hole center on an end louver about
1/2" from the junction of the louver and the mounting
flange.

2. Bring field leads through the 5/16" hole. If required,
remove the louver assembly from the mounting flange.

3. CentertheAPNS-107bracketoverthe5/16"hole(useas
a template) and drill 1/8" holes for the mounting screws.

a. Fig. 3. Drill two holes near edges of square center
plate.

b. Fig. 4. Drill two holes, one each on bottom edge of
back to back louvers.

c. Fig. 5. Drill one hole on end louver.

4. Assemble the sensor to APNS-107 bracket as shown in
Figs. 3, 4, and 5.

Fig. 5. Cut off one side of APNS-107 as shown.

5. Make field connections to sensor leads and push leads up
through the 5/16" hole.

Wrap friction or electrical tape around the leads and fill the
5/16" hole, preventing direct primary air passage over the
sensor.

6. Attach APNS-107 as shown in Figs. 3, 4, and 5 using #6
screws.

Fig. 5. Cover the crack between the end louver and mount-
ing flange at least 12" on each side of the sensor. A 24"
length of 3/4" tape stuck to mounting flange can be used.

7. The sensor installation is complete.

107
Screws ////TS 8241 Bracket

Figure 3

center Luvers

5/16" HoleeFiller

#6 Mounting / \ ’APNS-107
Screws /TS 8241\ Bracket

Figure 4

End
Tape Jl Louver
d"’’[./ Mounting

#6 Mounting / \Screws /T8 8241 Cutoff

Flgure 5



SHOWING MOUNTING DETAILS

SENSOR LOCATION

Center of Corner End
Center of Side with Opposite Opposite
Diffuser No Air Air Air

Throw Throw Throw

Sq. Rect. Sq. Rect. Sq. Rect. Sq. Rect.

Fig. 3 Fig. 4
Fig. 4

Air
Pattern

Fig. 4

Fig. 3 Fig. 5

Fig. 5

TS-8241 must not be located nearer than 18" from a wall or
corner of a room when used on air patterns 2, 6, 7, 8, or 9. This
allows space for induced air to pass over TS-8241.

Number is air pattern designation when ordering.

0 2 3 4

6 7 8 9

5

Specifications

Package

Sensor

Room
Ligh!
Fixture

Diffuser*

Size** 4% 2A 1%

Mounting Wall

Mounting Position Vertical

Connection Terminals

Ambient Temp. Limit,, -40 to 250

Reslslance 1000 Q

Sensitivity

Length

Control Range

Impedance

2.2

Temperature Sensors

Duct/
Immersion

Averaging

43,4x3Y2x9Y8 43 3Y2 1"

Duct/
Duct

Immersion

Vertical Vertical

Pigtails Pigtails

-40 to 250 -40 to 250

1000 Q 1000 Q

2.2 Q/F 22 Q/F

6" 5’ or 22’

Selective
Ratio

Discharge

4,4 3’h 9’/8

Duct

Vertical

Terminals

-40 to 250

1000 Q

2.2 Q/F

Input Setpolnt Range 55 to 85

Calibration Range
Adjust

Throttling Range

Ratio 5 to 20/1

Impedance

Voltage Range

Reference Negative
Output

Vollege
Power
Supply Current

Regulation

Voltage
Load

Current

Voltage 6.2 Vdc +.4
Power

Current mA

Humidity Sensors

Sensors must be
ordered separately.

Refer to Sensor Range
Table 1.

Room Duct

4x23,4x1% 4%x3V2x9VB

Wall Duct

Vertical Vertical

Pigtails Pigtails

35 to 135 35 to 135

6"

Up to Up to
20% R.H. 20% R.H.

+5% +5%

Negative Negative

24Vac+10% 24Vac+10%

25 mA 25 mA

BaPl eP.Colman Compan l
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-14970-4 BK LITHO IN U.S.A.



GeneralInstructions
CP-8102

Electronic Two Input
Temperature or Humidity

Controller
FUNCTIONS

Electronic controller receives temperature or humidity sensor
inputs and sends a variable electronic signal, to 15 Vdc, to up
to six System 8000(R) actuators or relays (controlled devices).
Additional devices can be controlled with the use of adapters.
These actuators or relays operate heating, cooling, humidifica-
tion or dehumidification equipment in HVAC systems.

FEATURES AND BENEFITS

The reliable, easy to install CP-8102 electronic controller
incorporates an amplifier with inputs for 1000ohm Balco(R)

temperature sensors, humidity sensors or remote setpoint
adjustor. Two setpoint dials, ratio authority dials, throttling
range dials and calibration potentiometers are visable and
accessible without removing controller cover allow for easy
field adjustment. Coded screw terminals make sensor, remote
setpoint, power supply and output signal wiring easy to install

and change. The CP-8102 controller is used with other System
8000 devices.
Table 1. Specifications

CP-8102

Wiring Connections: Coded screw terminals for all control

inputs and outputs.

Safe Ambient Temperature Limits:

Operation: 40 to 135F (4.4 to 57C)
Storage: -40 to 160F (-40 to 71 C)

Dimensions: 4" (102 mm) high x 11" (279 mm) wide x 2-1/2"

(64 mm) deep

Part Number

CP-8102

CP-8102-116

Control Dial
Range

Setpoint "A"

20 to 120 F

-6 to 48C

Control Dial
Range

Setpolnt "B"

20to120F

-6to 48C

Throttling
Range for 3 Vdc
Output Change

Adjustable
2 to 10F by Dial*

Adjustable
to 6C by Dial*

Authority Ratio
Adjustment
Setpolnt "A"
Setpoint "B"

.5:1 to 25:1 Adjustable
by Dial

Control
Output
Voltage1.

to 15 Vdc
10 mA Max.

Factory
Set for
D.A.

Power
Required

20 Vdc
23 mA

Power
Supply

Available

6.2 Vdc
7 mA Max.

See ADJUSTMENTS for additional throttling ranges.

1 Units factory calibrated for 7.5 Vdc output with sensor at setpoint
temperature.

Options: None.

ACCESSORIES:
AD-8122

AD-8123

AD-8124

AD-8912

AD-8969-201
AD-8969-901
ASP-301

ASP-581
AT-8122

AT-8155

AT-8158

AT-8222-101
AT-8435

CN-8101
HS-8101
HS-8201
TS-8101

Signal adaptor for dual outputs
(two direct acting)

Signal adaptor for dual outputs
(one direct, one reverse acting)

Signal adaptor for dual outputs
(one reverse, one direct acting)

12" enclosure
Off set resistor kit: 5, 10, 15 & 20F
Extended throttling range jumper
Power supply required for HSP-6X81
humidity transmitter

Indication meter 20 to 80% RH
Remote setpoint adjuster, dual scale 20 to
120F (-6 to 49C)
Remote setpoint adjuster, dual scale 50 to
250F (10 to 121C)
Remote setpoint adjuster, dual scale 55 to
85F (13 to 29C)
Setpoint scale for humidity 20% to 00%

Remote setpoint adjuster, dual scale 50 to
450F (10 to 232C) for use with TS-8204
only
Multi-purpose bridge
Room humidity sensor
Duct humidity sensor
Room sensor

LITHO IN U.S.A. 9-84

TS-8111
TS-8131

TS-8201
TS-8204

TS-8241

TS-8261
TS-8331

TS-8405
TS-8422
TS-8501
TS-8531
TS-8533
Tool-201

DEFINITIONS

Room sensor with setpoint
Room button type sensor
Duct/immersion sensor
High temp. duct/immersion sensor
requires AT-8435 remote setpoint for all
applications except differential control

Diffuser sensor
Light fixture sensor

Lagged sensor (CN-8101 is required)
5’ averaging sensor
22’ averaging sensor
Outdoor sensor
Solar sensor (CN-8101 is required)
Econostat sensor
Calibration kit for system 8000

Mode of Operation: Either direct-acting or reverse-acting

Direct-acting (D.A.) means that an increase in temperature at
the sensor(s) causes the voltage output (OP1) to increase.

Reverse-acting (R.A.) means that an increase in temperature
at the sensor(s) causes the voltage output (OP1) to decrease.

Reset Control Action: The direction of reset determines
whether input A setpoint is reset upward or downward on a
temperature decrease at input B.

Direct reset: (D.R.) A temperature decrease on input B resets

input A setpoint downward.

Reverse reset: (R.R.) A temperature decrease on input B
resets input A setpoint upward.

F-14969-2



Setpoint "A"

J9 Jumper

Setpoint "A" 15, 25, 40 and 60F Bridge "A" Jumpers
Calibration TR. Pins Bridge "B" Jumpers

Sensor "A"
(Main) Input

Tie Point

Auxiliary Input
Auxiliary Input
Auxiliary Input
Sensor "B"

(Secondary)
Input

+20 Vdc Input
23 mA men.

+6.2 Vdc 7 mA
Output

Proportional
Control Output

to 15 Vdc

System
Common

Jumper
Setpoint "B"

Setpoint "B"
Calibration Ratio Adjustment

for Setpoint "B"

Figure 1. CP-8102

Throttling Range Adjustment
(with Respect Bridge "9")

CONTROL TERMINAL INPUTS (See Figure

ISA: Any TS-8000 Temperature Sensor (1000 ohm Balco)
ISB: Any TS-8000 Temperature Sensor (1 000 ohm Balco)

AB1, AB2, AB3: Auxiliary inputs; any remote setpoint adjus-
ter AT-8000 series, HS-8X01 humidity sensor, CN-8101 multi-
purpose bridge

CONTROL TERMINAL OUTPUT (See Figure

OPI: to 15 Vdc (10 mA maximum). Units factory calibration
for 7.5 Vdc output with sensor at setpoint temperature.

ADJUSTMENTS: (See figure 1)

Temperature Setpoint"A": By dial 20 to 120 F (-6 to 48 C),
or by remote setpoint adjuster (See Accessories).

Temperature Selpoinl"S": By dial 20 to 120F (-6 to 48C),
or by remote setpoint adjuster (See Accessories).

etl)inl "A" Calibralion: By potentiometer.

Selpeinl "B" Cellbrellon: By potentiometer. For reset con-
trol, set Setpoint "B" at value where Setopint "A" will be reset.
Adjust Setpoint "A" at control point required with no reset from
sensor "B".

THOTTLING RANGE: By dial 2 to 10F, to 6C. By pin
selection 15, 25, 40 and 60F (8, 14, 22, 33C). Remove J9
jumper from JC9 and attach to required throttling range pin. By
extended throttling range adjuster, AD8969-901 (order separ-
ately), 55, 65, 75, 85, 100, 115, 125 and 140F (31,36, 42, 47,
56, 64, 69 and 78C). The throttling range is the sum of the T.R.
pins connected.

AUTHORITY RATIO
ADJUSTMENT: By dial .5 to 25:1. Ratio is the number of
degrees change at Sensor "B" required to reset Setpoint "A"
one (1) degree. Example: 25:1 means a 25F (14C) change
at Sensor "B" will reset Setpoint "A" F (.5C).

Table 2

Controller Function

Direct Acting*

Reverse Acting

Internal Setpoint Active*

Internal Setpoint Inactive
for Remote Setpoint
Disable Bridge "B" for
Single Sensor Input

As supplied from factory.

Jumper Connections Required
Bridle "A"
J4 to JC6
J3 to JC5

J4 to JC5
J3 to JC6

Bddge "B"
J5 to JC5
J6 to JC6
J5 to JC6
J6 to JC5

J1 to JC1 J2 to JC3

J1 to JC2 J2 to JC4

Remove Jumper
from AB2 to AB3

To Obtain Reverse Reset: Both bridges should have the
same action. Example: both direct acting, or both reverse
acting.

To Oblain Direct Reset: Bridges should have different
action. Example: one direct and one reverse acting.

Disable "A" Bridge Setpoint
Disconnect Jumper J1 from JC1
Pin and reconnect to JC2 Pin.

Disable ’B" Bridge Setpoint
if "B" Bridge is to be used.
Disconect Jumper J2 from JC3 Pin
and reconnect to JC4 Pin.

Figure 2. Disabling Setpoint "A"
and/or Setpoint "B"



ISA @

TIE

AB1 t
AB2 ’--"
AB3) -
ISB

Input A
Bridge _..
SPA

20 120

JC1

JC2

InpUt B
Bridge .)/
SPB 20 120

JC3

J2 JC4

+6.2

Jumper

Proportionall Output
Voltage ,, Current
Control I| Limit

Amplifier I/ Circuit

JUMPER

To Control
Amplifier

Throttling Range Adj.
JC9

15

40 J9
60- Aux.- Aux.

To +6.2
Supply and
Amplifier

c L +20

+20

+6.2

( SW

OP1

OP1

COM

COM

Figure 3. CP-8102 Controller Block Diagram

PRE-INSTALLATION: Open the carton and visually inspect

the device for part number and obvious defects before pro-
ceeding with the installation.

NOTE

Mounting screws are not provided.

INSTALLATION: Device may be mounted, in any position, in

an inside location near the controlled equipment using the two

slots in the track. AD-891 2 enclosures can be ordered separ-
ately for remote installations.

CAUTION

Avoid locations where excessive vibration, moisture,

corrosive fumes or vapors are present, or where high

radio frequency or electro-magnetic interference gen-
erating devices are near.

See Figure 4 for mounting dimensions.

1/4"
(6 mm)-"

11/64"
(4 mm)

11" [280 mm)

10-3/4" (274 mm)

DEPTH 2-1/2" (63 mm)

Figure 4. Mounting Dimensions

1-15/16"

(49 ram)
__L

3-7/8"
(98 ram)

GENERAL WIRING INFORMATION

Make all connections according to job wiring diagrams and in

compliance with national and local codes.

Two separate No. 18 twisted pair wires (six turns per foot

[.3m]).
Class II, low voltage, are suitable for up to 1000 feet (300 m) for

the sensor leads. See table 3 for longer runs.

CAUTION

Never run line voltage in the same conduit with un-

shielded sensing element leads. Use copper conduc-

tors only.

Shielded cable (Belden No. 8422 or equivalent) must be used

when it is necessary to install the DC signal leads in the same

conduit with power wiring, or when it is known that high

RFI / EMI generating devices are near. Ground the shield at the

controller only on the COM (-) terminal.



Table 3. Wiring Lengths

Wire
Gauge

22
18
16
14

Sensor
To

CP-8102

125
30O

Sensor
To

CP-8102

1,000
2,250
4,000

AD-8101, AD-812X, AD-8201, AD-8301, AD-8501
*’1 Ft. approx..3 meter

LENGTH OF RUN IN FEET**
CN-8101,
AT-81X4

TS-8601 To
CP-8102

1,000

"HSP"
Transmitter

To
CP-8102

250

TSP-8101
To

CP-8102

Should be
in Same
Panel as
Controller

CP-8102
To

Controlled
Device

1,000
2,250
4,000

CP-8102
To

Adaptor*

1,000
2,250
4.000

GENERAL RULES FOR WIRING CP-8102
TO CONTROLLED DEVICE(S)
1. Never connect red lead (or +20 terminal) of any controlled

device which has a regulated power supply to the red lead
(or +20 terminal) of any other controlled device (see Fig-
ure 5).

2. Controlled devices (MP-52XX) with unfiltered and unregu-
lated power supplies must be filtered. CP-8102 will pro-
vide filtering for a maximum of two MP-52XX by connect-
ing the two red leads together at the controller’s +20
terminal (see Figure 6).

3. Controlled devices with filtered and unregulated sup-
plies: Up to six controlled devices with the red leads (+20
terminals) can be connected together. Number of units
paralleled depends on the current (mADC) requirements
of the controller or adaptor.

Table 4. Controlled Device
Power Supply Characteristics

Filtered &
Regulated

CC-8101
CC-81 O2
CC-8103
CC-8111 Series
CC-8118 Series
CC-8218 Series
CP-8161 Series
CP-8301 Series*
CP-8425 Series
CP-8501 Series
CP-8502 Series

Filtered &
Unrelulated

MP-54XX
MS-8XXX
Actuators

Unfiltered &
Unregulated

MP-52XX
Actuators

Except CP-8301-101 which does not have a power supply.

(*20) Recl (/20)

Yel (OP11 (IV1) Max

To Blu Com)

Do

Max of

frllered

Figure 5. Controlled Devices All Filtered

FIELD CHECKOUT
Units are factory calibrated and tested and should not
require field checkout. If required, proceed as follows (see
Figure ):

NOTE
The following procedures can be used for either reverse
or direct acting connected CP-8102 controllers.

1. Initial Conditions for CP-8102

A. Jumper between AB2 and AB3 disconnected.

B. 20 Vdc +1 1.5 Vdc (23 mA) applied to the +20 and
common terminals. This power is normally supplied
by the controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the
OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Disconnect the temperature sensing element "A" from
the ISA terminals of the CP-8102. Short ISA terminals
together and VOM reading should be Vdc or less if
bridge "A" is direct acting and more than 15 Vdc if bridge
A is reverse acting.

4. Open ISA terminals and VOM reading should be greater
than 15 Vdc if bridge "A" is direct acting and less than
Vdc if bridge "A" is reverse acting.

5. The CP-81 02 is a good unit if it passes tests in steps 3 and
4. Replace the unit if tests 3 and 4 are not met.

Red 1-20) Red

Yel (OP1)

Blu (Coral Blu

Max Of

’TBlue AD-Bg69-611

AD 8969 611 Fled

MP 52XX

ToYeI{OP1] YeI(IVI

81u {Com’,

Figure 6. At Least Cme of the Controlled
Devices In MP-52XX (Unfiltered)



FIELD CALIBRATION PROCEDURES FOR
CONTROLLERS WITH ONE AND TWO INPUTS
(See Figures 7 and 9):

The following procedures can be used for either reverse or
direct acting connected CP-8102 controllers.

The CP-8102 is factory calibrated and shipped with both
inputs connected for direct acting output.

Normally, the CP-8102 (connected for either direct or reverse

acting) requires no field calibration but if a field calibration

check or recalibration becomes necessary, then proceed as
follows:

1. Initial Conditions for CP-8102:

A. Setpoint"A" set for: 70F.

B. Setpoint"B" set for: 70F.

C. Ratio adjustment set for: 1:1.

D. Throttling range adjustment set for: 3F.

E. Jumper between AB2 and AB3 disconnected.

F. 20 Vdc (23 mA) applied to the +20 and common
terminals. This power is normally supplied by the
controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the

OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Calibration of "A" input. Use one of the following two
methods.

A. Temperature measurement methods:

Accurately measure the temperature at the tempera-
ture sensing element "A". Adjust setpoint "A" until
the dial reading agrees with the temperature mea-
sured. Rotate setpoint "A" calibration potentiometer
(located just to the right of setpoint "A" dial) until a
VOM reading of 7.5+.2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "A"
from the ISA terminals of the CP-8102. Reconnect a
1000 ohm +.1% wire wound resistor (TOOL-203) to
the ISA terminals. Adjust setpoint "A" for 70F.
Rotate setpoint "A" calibration potentiometer (located
just to the right of setpoint "A" dial) until a VOM
reading of 7.5+/-.2 Vdc is obtained.

NOTE

Method B above does not calibrate out any errors due to

sensing element tolerances or wire lead resistance.

Calibration of "A" input complete.

If "B" input is not being used (jumper between AB2 and
AB3 removed) then proceed to step 7 below.

Reconnect jumper between AB2 and AB3.

Calibration of "B" input. Use one of the following two
methods.

A. Temperature measurement method:

Accurately measure the temperature at the tempera-
ture sensing element "B". Adjust setpoint "B" until
the dial reading agrees with the temperature mea-
sured. Rotate setpoint "B" calibration potentiometer

(located just to the right of setpoint "B" dial) until a
VOM reading of 7.5+/-.2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "B"
from ISB terminals of the CP-8102. Reconnect a
1000 ohm +/-.1%, wire wound resistor (TOOL-203) to
the ISB terminals. Adjust setpoint "B" for 70F.
Rotate setpoint "B" calibration potentiometer (located
just to the right of setpoint "A" dial) unti a VOM
reading of 7.5+/-.2 Vdc is obtained.

NOTE

Method B above does not calibrate out any errors due to
sensing element tolerances or wire lead resistance.

CP-8102 calibration is complete. Remove all test meters,
test resistor, etc. Reconnect all elements, place setpoints,
throttling range and ratio adjustments as required for the

application.

Optional r CBlue (corn)

Optional QTS-8000 Series Remove jumper if no sensor is connected to ISB.

Q DC VOM test meter connection.

Figure 7. One or Two sensor Application

To
Controlled
Device

FIELD SERVICE

Units are factory calibrated and tested for direct acting control

(D.A.) and reverse reset (R.R.) and should not require service.
If required, proceed as follows (see Figure 8):

Power Supply

Apply +20; +1, -1.5 Vdc (23 mA) to the +20 and common
terminals. Proper power supply is always required for unit to
function properly. The +6.2 (+/-.3) Vdc should be available from
the controller, if required.

Test

Connect a 20,000 ohm/volt DC VOM meter between +20 and
common terminals. Controller power supply +20, +1 -1.5 Vdc

(indicated by M1 in Figure 8) should be measured. Power
supply is normally supplied by controlled device. Check +6.2
(+/-.3) Vdc power supply of controller with VOM.

Service

If the +20 Vdc level is not measured, service the (lead) con-
trolled device, power supply or installation wiring as necessary
to insure proper power supply.

Controller Output

See Field Calibration Procedures, on this page, for calibration
of "A" setpoint using sensor element substitutes.



Test

With signal output measured between OP1 and COM at 7.5 + .2
Vdc, rotate setpoint "A" dial several degrees (in increments of
F) each way from 70 setting to vary the M2 reading from

to 15 Vdc. The number of degrees that setpoint dial "A" is
changed to vary the reading on M2 3 Vdc should be approxi-
mately 3F (if T.R. is set at 5F, 3 Vdc will change over 5F).

Service

See Field Calibration Procedures, on page 5, for calibration of
"B" setpoint using sensor element substitutes. (Make certain
that jumper is connected to AB2 and AB3.)

Adjusting setpoint "B" several degrees from 70F setting will
cause the M2 reading to vary from to 15 Vdc.

If output voltage cannot be made to vary over a to 15 Vdc
range, then replace the CP-8102 as defective.

Bridge A Sensor
or

1K +/- .1% TOOL-2
Precision Resistor)

Bridge B Sensor
or

1K+.I%T(

Precision Resistor)

Bridge
B

CP-8102
2-Input Controller

ISA

’- TIE +6 2

I11 Q SW,

I$1 COM

Control Signal

Common (Test Meter Reference)

Figure 8.

Bridge B Bridge A
Jumper umpers

CALIBRATE A

CALIBRATE B

Figure 9.

MAINTENANCE

This is a quality product. Regular maintenance of the total
system is recommended to assure sustained optimum per-
formance.



TYPICAL APPLICATIONS

Sensing Element A

Optional

Sensing Element B

)
Red + 20)

Yellow (IV1)
r-" , Bue (cor

Remove jumper if no sensor is connected 1o ISB

Figure 10. One or Two Temperature
Sensor Application

To
Controlled
Device

Hot water reset is typical application for a two sensor applica-

tion of the CP-8102. For example, perimeter radiation tempera-
ture, with hot water as a heating medium, is increased as the

temperature of the outside air decreases. This method of

control is known as reverse reset. A reset schedule shown

below in table requires the hot water temperature to increase

from 100 to 170F, a change of 60F, as the outside air

temperature decreases from 60 to 0F. If the throttling range
of the CP-8102 controller is 10F the setting of the CP-8102

will be as follows:

Setpolnt "A": 110
Setpoint "B": 60
Ratio Adjustment: (change in outside air temperature/
change in hot water temperature)
Throttling Range: 10F
Note: Controller function is Direct Acting (see table 2)
Factory setting

Table 5. Reset Schedule

Outside Air Temp.
(OF)
6O

Water Temperature
(F)
110

0 170

TS-8101 TS-8111
Room Sensor

TS-8331

Figure 11.

Blue (Com) To Controlled
Devices

Derivative (Lagged) Sensor

Sensing Element A

Sensing Element C

(except TS-8331,8531 *)
1K1%
Wire wound 3W
(included with CN-8101

L Red(+ 20)
)
Yellow (IVl)_- To

Controlled
Blue (corn)___ Device

For lagged or solar applications see sensor section.

Figure 12. Three Temperature Sensor Application*



Orange TS-8201 Hot Water Sensor

Sensing , ]1 ]1 ’-1 Yeltow

Tentrolled
UevlcesT$-85 B

Solar Sensor
TS-8501
Outdoor Air Sensor

Figure 13, Solar and Outdoor Air Reset
o! Hot Water (Direct Acting Output)

Bridge "A" Jumpers

""’/ Red +20
-,,- -’ii.,o’ To

Yellow[-:’" 1"’":’1-- Yellow Controlled
::; lil 1 (IV1) _Device

T -.xx W
Temperature j, .Sensor

AT-SXXX
Remote Direct Acting
Setpoint Controller
Adjuster

Blue

Red

NOTE: If the controller bridge is reverse acting, the red and
blue wires at the AT-8XXX Series must be reversed (red to
common, blue to +6.2).

Fiur 14. Si.le Input wilh Remote Setpoint

Winter

Jumper Connections
Shown As Unit is

Shipped From Factory J3 J4

Cut Jumpers J7 and
J8 at "X" Marks.

J5 J6

Figure 15. Single Unit Winter-Summer Switching

1. Cut both jumpers that are located between the terminal
strip and cover on the left hand side of the device. (See
Figure 15).

2. Connect D.P.DT. Switch (CYZP-11 or equivalent) accord-
ing to Figure 15.

NOTE
Switch contacts should have pilot duty ratings and main-
tain a ohm or less contact rating over its normal life.

No recalibration of CP-8102 is required.



SINGLE UNIT SUMMER/WINTER SWITCHING (Continued):

Table 6. Bridge Connections for Summer/Winter (See Figure 15.)

BRIDGE

(MAIN SENSOR)

BRIOGE

(RESET SENSOR)

B.A.

RESET
OF

SETPOINT "A"

JUMPER TO PIN CONNECTIONS

J3 J4 J5 J6

Winter Summer Winter Summer Winter Summer
D.A. R.A. D.A. Reverse Direct JC5 JC6 COM +6.2

R.A. D.A. D.A. Direct Reverse JC6 JC5 COM +6.2

D.A. R.A. R.A. Direct Reverse JC5 JC6 +6.2 COM

R.A. D.A. R.A. Reverse Direct JC6 JC5 +6.2 COM

D.A. D.A. R.A. Re,)erse Direct COM +6.2 JC5 JC6

R.A. D.A. R.A. Direct Reverse +6.2 COM JC5 JC6

D.A. R.A. D.A. Direct Reverse COM +6.2 JC6 JC5

R.A. D.A. Reverse Direct +6.2 COM JC6 JC5

In Supply Water Line
TS-8201

In Outside Air
TS-8501

TC-4111

Temp. R

Set 70

Remove
Jumper

Z-INPUT CONTROLLER

r-]J5 J6
---e T,E 1

sl coM_

Coil Voltage of Relay

D.P.P.T. Relay

Red

Yel

Blue

AT-8122

L1

L2

Red (+20)

Yellow (IV1)

Blue (Com)

To
Valve
Actuator

Table 7. Typical Reset Schedule

Outside Air Temp.(F) Water Temperature(F)
70 110

0 140

Above 70 85

Outside air temperature reset of supply water temperature with fixed

temperature of 85F with outside air temperature of 70F.

Setpolnt "A": 110F

Setpoint "B": 70F

Ratio Ad|ustment: 2.33

Throttling Range: 10F

AT-8122: Set 45F for S.P. of 85 where O.A. is above 70F.

Relay is energized with outside air temperature below 70

Figure 15. Outside Air Temperature Reset of
Hot Water with Fixed Temperature with

Outside Air Temperature Above Selected Value



TS-8XXX
Temperature Sensor

S.P.D.T. Switch,
(i.e., timeclock,
manual switch)

Z-INPUT CONTROLLER

J"ISA J3 J+4Z0,i,

OPl

Red (+20)
;--
To Controlled
Device

Yellow (IV1)

Blue (COM)

Resistor (5, 10, 15, 20F offset) use AD-8969-201 kit.

Offsetting setpoint for Direct Acting Controller:

Raise, connector resistor to +6.2 terminal.

Lower, connect resistor to COM terminal.

Offsetting setpoinl for Reverse Acting Controller:

Raise, connect resistor to COM terminal.

Lower, connect resistor to +6.2 terminal.

NOTE
Standard two conductor twisted wire should be used if
remote switching is employed.

Resistor must always be located at star.

Figure 16. Setpolnt Offset

TS-8XXX
Temperature Sensor

O" O

Time Clock
AE-178

K,.1%
(TOOL-203)

CP-8102

Red (+20)

Yellow (IV2)

Blue (COM)

To Controlled
Device

Install 1000 ohm 1% (TOOL-203) resistor in ISB. Install AE-
178 7 day time clock. Set setpoint "B" as desired for night
setback.

Table 8.

Setpoint "B" Night Setback
70F (21.1 C) No Setback

65F (18.3C) 5F (2.8C) Setback
60F (15.6C) 10F (5.6C)Setback
55F (12.8C) 15F (8.3C) Setback

Figure 17. Night Setback

10



Humidity Sensing Element
HS-8X01

This connection must 24 Vac +/- 0%

be made at HS-8X01 25 mA
i.e. 4 Wires to HS-8X01

Unplug brown wire (common
of Setpoint "A" Pot) & Tape

/

’" 1 ""._ Yeltow

Blue (CO
To Controlled

Devices

Nolo: Output
signal can only
be reverse achng

Nolo: Settings of 2-6 throttling range result in 2-6% RH throttling range for 3 Vdc output change.

6 TR is maximum setting.

Figure 18. Humidity Control

Typical with HSP-6X81

Power Suppty

120 Vac" L’ 11 /20 LJ

Note: AT-8222-101 Setpoint scale for humidity 20% to 100% on

CP-8102.

Bridge A
Note Bridge "A" must
be connected for reverse /_3 J.4"
acting output as shown
in insert

Note Resistors
provided with

HSP-6000
"--..910.) +1% Red

2 Input Contro,erT ASP-Sat \1 i.... 2

Meter

FemOve/ HSP381
/ 5621% 21 IOP’5

[ ; Jumper

Note: Output Signal
can only be reverse acting

Figure 19. Humidity Control & Indication

11
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286
2-WAY VALVES, SCREWED 1/2" T( O 2") AND FLANGED (2-1/2" TO 4")WITH HYDRAULIC ACTUATORS

I’ABLE 1. Select Valve Body including P Code
(Valve Size, Cv Rating, Port Code) or ,,uut vu,ve
Assembly with correct Input Signal e Table 3
also) less Actuator Code (XXX) including the
P Code (Size, Cv Rating, Port Code)
(See Pages 331-335 for Valve Sizing.)

Size

Normally
Open
Valves

Normally
Closed
Valves

Valve Body
Valve Assembly 2-15 Vdc InpuL System 8000

Valve Assembly. Built-in S) m 8000 Controller
2-Position SPST Valw Assembly

Valve Body
Valve Assembly 2-15 Vdc Ini ut, System 8050

Valve Assembly, Built-in Sll rn 80IX) Controller
2-Position SPST Valve _Ass_embly

NOTE: These charts are color coded as
shown below to assist valve selection.
Note it is possible to select either a valve
assembly or component parts (actuator,
valve linkage, valve body).

ORDERING EXAMPLES:
1. Valve

Assembly VS-9223-212-4-8
2. Valve Body VB-9223-0-4-8

Actuator MP-5210-500
Linkage AY-60(I
Valve Body Data less P Code (Size,
Cv Rating. Port Code) or Valve
Assembly less Actuator Code (XXX)
and less P Code (Size, Cv Rating,
Port Code)
P Code (Size, Cv Rating, Port Code)

Chilled or Hat Water
281F Max.

35 pslg Steam
Screwed

1/2"--2"
VB-9213-P

APPLICATION
Hot Water Hot Water
30QF Max. 366F Max.

150 pslg Steam 150 pslg Steam
Screwed

VS-9213-35X-4-P

VS-9223-XXX-4-p
vs-

Flanged

2-112"--4" 112"-2"
ve.ozt ve-Dz-----p
vs-92 vs--xxx.4,r
vs-9213- vs-92

ve.o2--

VA-9283-2XX

ve.922
vs-9--35x.5-r
P

VA-9223-2XX4-p

VA-92
VO-92
-XXX-4-P
vs.g2
VA-92-2XX-4-p

Flow Type
Dody
Seat
Stem

Material Plug

Packing

Disc

Static
Pressure Inlel
(pslg) Recom.

Diff.
Fluid Temp.
F (CI Max.

Equal % Equal % Equal % Equal %
Bronze Cast Iron Bronze Bronze
Bronze Bronze Stainless Steel Stainless Steel

Stainless Steel Stainless SIeel SIainless Steel SIainless Steel
Brass Brass Stainless Steel Stainless Steel

Spring Loaded Spring Loaded Spring Loaded Spring LoadedTeflon Cone Teflon Cone Teflon Cone Teflon Cone
Composition Composition Teflon None

STEAM

Actuator or Actuator Code (XXX) for TOValve Assemblies
I" t,ooe

[] yaive_L,!q.ka9 -I

-3
1/2"

3/4"
-6

i"

-9 1-1/4"
-10 I-!/2"
-11
-12 2-112"
-13 3"
-14 4"

25O 125 250 25O
35 35 IO0 150
20 20 35 50

281 (138 281" (138 340 (171 366= (180o)
WATER

Pressure Static 250 125 250 250
(pslg) Recom.

Olfl.* 35 35 35 50
’Fluid Temp. MIn. 40 (4) 40" (4o) 400 (4o) 400 (4o)F IC) Max. 281 (138o) 281 (138o) 300 (149o) 3660 (1o

SELECT A PORT CODE (P)
valve size Cv

0.4 0.4 0.4
1.3 1.3 1.3
22 2.2 2.2
3.6
5.0
6.2
82

3.6

25.0
,0.0

5.0
6.2
8.2

11.0 11.0
160 16.0

25.0
400

.. 145

3.G
5.0
6.2
8.2

1t.0
16.0
250

*Maximum recommended differeP,tial pressure ,n full open position. Do not exceed recommended differentialpressure (pressure drop) or ntegn!7 oi parts may be affected.NOTE: Do not exceed close-off rahng.
"’NOTE: Factot a3ernblies are not available for 2-position applicahons using reduced port valve bodies.





2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS

TABLE 2. Select Actuator Type or Actuator Code (XXX)
sries with correct Input Signal having sufficient close-off
for the application. If selecting Component Parts, select

Input Signal
".: - Valve Linkage 11 |,1/4" Valve- VaIveUnkaoe U’L._--_. Valve.. ’-,. : i: ,; /alve Linkage 2-1/’ 4" Valve ,...

Actuator Code IXXXi
Actuator Code

Two-Position SPST 2-15 Vdc System 8000
AV-6(X) AV-GOO

2XX ’2XX
MA-521X-XXX MP,5XI X

2-15 Vdc System 8090"*

AV-495 ,:.
35X

MS-SXX1X-XXX
Normal Position

Normally Open

Normally Open

Normally Closed

Normally Closed

Factory Avail. Valve Assembly Valve Body

VA-9213-2XX-4-P
VA-9253-2XX-4-P
VA-9273-2XX-4-P
VS-9213-XXX-4-P
VS.9253.XXX-4-P
VS-9273.XXX-4-P

VS-9213-35X-5-P

VA-9223-2XX-4-P
VA-9263-2XX-4-P
VA-9283-2XX-4-P
VS-9223-XXX-4-P
VS-9263-XXX-4-P
VS-9283-XXX-4-P

VS-9223-35X-5

B-9213-04
B-9253-O4.P
VB.9273-O-4-P

VB-9213-0-5

VB.9223.6-4-P
VB-9263-O-4-P
VB-9283-O-4

VB-9223.6-5-P

P Code Size
-1-2-3.4 112"

-5-6 3/4"
-7-8 1"

-9 1-114"
-10 1-112"
-II
-12 2-1/2"
-13 3"
-14 4"

-!-2-3-4 I/2"
-5-6 3/4"
-7-8
-9 1-1/4"

-10 1-1/2"
-11
-12 2-1/2"
-13 3"
-14 4"

’Close-off pressure ratings apply when valves are installed with pressure under the seat.

CLOSE-OFF PRESSURE RATING*
180 190
75 85
40 45
25 30

35

12

25O 22O
140 90
75 5O
45 30

65
35
2O
12
6

"’Certain models have built-in controller.

TABLE 3.

Input Signal Wiring Figure No.

Select exact Actuator or Actuator Code (XXX) if Factory Assembly is available.

Two-position SPST

2-15 Vdc, System 8000, Stroke occurs 6-9 Vdc approx.,
Non-positive positioning

2-15 Vdc, System 8000, start 6 Vdc factory set,
Adjustable 2-12 Vdc, 3 Vdc span, Positive posilioning

Built-in System 8000 controller, Uses TS-8XXX sensor

See Figure
on Page 336

See Figure
on Page 339

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 19
on Page 343

*includes TS-8201-105 sensor.

Voltage VA Aux,
Vac 50/60 Hz Switch

24 No
24 Yes
120 No
120 Yes

18
208 No
208 Yes
240 No
240 Yes
24 No
24 Yes

120 No
120 Yes

18
208 No
208 Yes
240 No
240 Yes
24 No
120 No

18
208 No
240 No
24 36 No
120 37 No
120 37 Yes
240 39 No
240 39 Yes
120 37 No
120 37 No
120 37 Yes
24 36 No

Actuator Actuator Code (XXX)
Part No. For Factory Available Assy

MA-5213 201
MA-5213-500 202
MA-52|O 211
MA-5210-550 212
MA-5212
MA-5212-500
MA-5211 221
MA-521 !-500 222
MP-5213 201
MP-5213-500 202
MP-5210 211
MP-5210-500 212
MP-5212
MP-5212-500
MP-5211
MP-5211-500
MP-5413
MP-5410
MP-5412
MP-541
MS-83013
MS-83010
MS-83010-500
MS-85011
MS-85011-550
MS-64110
MS-64110-011
MS-8411B-500
MS-84113

221
222
243
24O

241
351
353

354
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2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS
TABLE 4. Dimenslons

DIMENSIONS (Inche|l

Valve Body Actuator Series
200* 350

Pad Number Size A B C E E
!12. 3 8-3/16
3/4" 3-5/8 1-3/8 8-11/16

1" 4-5/8 1-1/2 9
I-1/4"

VA-G213-2XX-4-P
VA-9253-2XX-4-P
VA-9273-2XX-4-P
VS-9213-XXX-4-P
VS-9253-XXX-4-P
VS-9273-XXX-4-P

vs-g213-35X-5-P

4-518
6-1/8

1-5/8

-I 12" 2-1/2 19-1/8
2" 6.1/8 2-1/2 19-1/8

2-112" 8-1/2 3-1/2 19-13/16
9-1/2 3-3/4 20-3116

4" 11-1/2 4-1/2 21-7/16

I/2" 3 1-7/16 8-3/16
VA-9223-2XX-4-P
VA-9263-2XX-4-P 314" 3-5/8 1-3/4 8-11/16

VA-9283-2XX-4-P 1" 4-5/8 2 9
VS-g223-XXX-4-P I-1/4" 4-5/8 2 9
VS-9263-XXX-4-P 1-1/2" 6.1/8 3-3/16 18-5/8VS-O283-XXX-4-P

2" 6-1/8 3-3/16 18-5/8
2-1/2" 8-1/2 4-1/8 19-7/16

VS-9223-35X-5-P 3" 9-1/2 4-1/8 19-13/16
4" 11-1/2 5-1/16 20-7/16

"Add 21/32" (52 mm) to the "E" dimension for a valve assembly usin an AV-601 linkage extensiol that must be purchased separately.

Dimensions in inches (metric conversion 25.4 mm= inch)

NOTE: Allow 3 inches clearance above actuator for removal. Mount MA/MP-5XXX actuators above the valve body at 45 from vertical on steam applications.

9.7/8.-=.i
J7-7/8-"--’’1,.__..,. .----

VS-9213-2XX VA-9213-2XX
VS-9223-2XX VA-9223-2XX
VS-9253-2XX VA-9253-2XX
VS-9263-2XX VA-9263-2XX
VS-9273-2XX VA-9273-2XX
VS-9283-2XX VA-9283-2XX

E ]-3/4

I--9.7/8..-.----J
I"--’-" 7-7 8---’1

.L. . :__.J ,C"--’-’--

See Flange Detail Table on following page

VS-9213-35X VS-9263-35X
C VS-9223-35X VS-9273-35X

VS-9253-35X VS-9283-35X

VS-9223-35X-S-P





ACTUATOR8

Floating, Non-Spring Return

APPLICATION
For floating control of small dampers which do not require
the return to normal position upon power Interruption.
Typically, the actuator Is used with terminal units in VAV
systemsandwith mixing boxes In constantvolume double
duct systems.

MF-1233 Series

SPECIFICATIONS
Control Type: Reversible floating.
Control Clroull: Three wire, provided by SPDT floating

switch with a neutral center. This switching action is availa-

ble with the PF-300 Series air flow controllers, compatible
with the input requirements of the MF-1233 actuator.

Input:
Volts, 24(+10%, -15%)
Hz, 50/60
Full Load Amps, .160

Torque: 20 lb.-in.(2,3 N-m). The damper must withstand 35

lb.-in.(4.0 N-m) of torque if the travel is less than the fixed

actuator stroke as set by the internal torque switches.

Maximum Damper Size:
Parallel, 11.2 ft2(1.0
Opposed, 14.4 ft.2(1.3 m2)

Damper ratings are nominal and based on standard (not low

leakage dampers at 1"(25.4 mm) W. C. pressure and 2000

FPM(10 m/s) velocity.
Output Shaft:

Rotation, 90(+5, -O). Factory set CCW end. Torque
switches limit travel in CW and CCW directions, reducing
the need for travel adjustment and reventing over stress
on dampers.
Construction, Hollow.

No Load Timing: 3 min. 45 sec. nominal.
Auxlllery Switch: Adjustable SPDT, see table for models.

Auxlllery Potantlometar: 15K ohm .33 watts, see table for

models.
FCC: Complies with Class B testing according to the rules

and regulations of part 15 radio frequency devices (includ-
ing television), sub part J, computing devices.
Ambient Limits: Operating, Shipping and Storage

Temperature, -40 to 140F(-40 to 60C).
Humidity, 5 thru 95% non-condensing
Vibration, Not more than .3"(7.6 mm) at a frequency of

200 cycles/seconds.
Atmosphere, Avoid locations where corrosive fumes/-

vapors, abrasive dust or explosive conditions are present.
Connections: Coded screw terminals that will accept up to

16 gauge wire.
Case: Galvanized steel.
Mounting: Any position on a vibration free area. The actua-
tor mounts over a 1/2"(12.7 mm) diameter damper shaft

[min. length 1-1/8"(29 mm)].
Crank arm and damper rod mounting applications require

ordering separately AM-165 mounting kit, AM-125-XXX

damper rod, AM-122, AM-132 connectors and damper shaft
crank arm.

Dimensions: 5-1/8" high x 5-1/4" wide x 3-1/4" deep

(130 mmx 133 mm x 83 mm).

MF-1233 None

MF-1233-012

None

MF-1233-001 None

MF-1233-002 2 None

MF-1233-010 None

2
5 amps @ 24V DC/AC 50/60 Hz, Pilot Duty 100 VA. Switches have gold
contacts suitable for dry circuil switching.

OPTIONS
None.

ACCESSORIES
AM-111
AM-112
AM-113
AM-115
AM-122
AM-125
AM-132
AM-165

Crank arm for 5/16"(7.9 mm) diameter damper shaft
Crank arm for 3/8"(9.5 mm) diameter damper shaft
Crank arm for 1/2"(12.7 mm) diameter damper shaft
Crank arm for 7/16"(11.1 mm) diameter damper shaft
Linkage connector, straight type
5/16"(7.9 mm) diameter x 20"(508 mm) damper rod
Linkage connector, ball type
Mounting kit, includes crank arm, 1/2"(12.7 mm) diameter
shaft and bearing mounting bracket

24 Vac
Power/Control

Signal

Terminals

II COM"
COM makes to CW clockwise rotation
COM makes to CCW counterclockwise rotation
(As viewed from cover side of actuator)

Figure 1. Switching Action and Terminals.
Typical ol All Models

Terminals

4

5

6

8

9

10

11

12

7

N.O.IC1

Switch #

N,C,1

N,O,C2"

Switch #2

N.C.2

15k Pot.

CW

CCW

Facto{’/
Setting:
C1 makes to N.O.1
approx. 5 from
CCW end

C2 makes to N.O.2
approx. 85 from
CCW end

Figure 2. Auxiliary Switches aitd 15k Pot. Action
andTerminals,SeeTableforAux.Components& Model Nos.

E41





GeneralInslmuc#ions
TC-1100 Series, TCR-1101

Two-Position Electric
Room Thermostats

APPLICATION

For low or line voltage on-off control of fan coils, fans,
motorstarters, contactors, two-position electric actuators.

SPECIFICATIONS
Sensing Element: Bimetal.
Differential: 2F (1 C).
Electrical Switch: Snap action SPDT.

Ratings, See Table 3.
Connections: Color coded 6" (152 mm) leads.
Cover: Beige plastic as standard.
Localions: NEMA Type indoor only.
Mounling: Flush or surface 2 x 4 switch box or directly to wall

(24 volt only).
Dimensions: 4-3/8" high x 2-7/8" wide x 1-5/8" deep
(111 mmx73mmx41 mm).
Anticipators Are Recommended:
Parallel for cooling. Series or parallel for heating.

OPTIONS
Add "dash-number" (-XXX) suffix to base part number for desired
option. For metal covers, specify TC2-110X-XXX.

Anticipators: All thermostats mounted on concrete walls, or other
wall surfaces that change temperature slowly, have reduced response
time to changes in space temperature. Response time is further
reduced for thermostats with guards that restrict air flow over the
thermostat. Anticipators are recommended on thermostats that are
subjected to restricted air flow conditions and in small spaces
intended for human occupancy, i.e., hotel guest rooms and offices.

Standard -400 -4031.t -4041-1"
-116 -410 -4131"1. -4141-1-

-4011.t
-4111.1.

F (C)

-4021"1"
-4121"1"

-500 parallel heat or cooling anticipation 24V standard cover

-501 parallel heat or cooling anticipation 120V standard cover

-502 parallel heat or cooling anticipation 240V standard cover

-601 10F night depression 120V standard cover
-602 10F night depression 24V standard cover 1"1"5/64" Allen screw

-603 10F night depression 240V standard cover used to secure cover.

ACCESSORIES
AE-170 Series
AT-61 Series
AT-82 Series
AT-101
AT-104
AT-136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1100 Series
TOOL-11
TOOL-13

Electric time clock
Brushed bronze cover plates (except TCR-1101
Digital thermometer cover kit (except TC2-110X)
Lock cover kit
Dial stop pins (NOTE: Pins included with each unit.)
Title plates (day, night, heat, cool)
Plaster hole cover kit (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Thermostat guards
Calibration wrench
Contact burnishing tool

TC-110X with
Digital Thermometer

Kit Installed

I R...\\\\
/ Temp.

Blk/Yel \
/ Drop Blk/Red

Optional L1 Optional
Heat Orange (common) Night

Anticipation Brown makes ON temp. drop. Depression

Figure 1. Switch Action and Lead Identification

TABLE 1. SPECIFICATIONS

Part
Number

TC-1101

TC-1102

TC-1103

Setpoint Dial Range*

Standard -116
& -40X & -41X
F (C)** C
55 to 85 13 to 29
(13 to 29)
45 to 75 7 to 23
(7 to 23)
75 to 105
(24 to 40) 24 to 40

Cover
Configurations

See Options

One Blank Cover Insert &
TCR-1101 55 to 85 One Cover Insert with

only Control Dial Cutout***

*Dial stop pins included to limit setpoint range.
Dual marked (except TCR-1101 ).
One (1) 5/64" Allen head screw and 5/64" Allen wrench for securing cover to

thermostat base included along with standard single slotted screw.

TABLE 2. AGENCY APPROVALSt
Configuration UL

Metal Case (TC2-110X) No

Plastic Cover (TC-110X) Yes

Heat Anticipation
or Night Depression
(-500 or -600 Series)

No

CSA

Yes

No

No

TABLE 3. MAXIMUM ELECTRICAL RATINGS
Full Load Amps Locked Rotor Amps Pilot

Switch
Action 24/120 240 24/120 240 Duty

Vac Vac Vac Vac (VA)

Make 4.4 2.2 26.4 13.2 40 @
for Orange Orange Orange Orange 24

Heating
to Brown to Brown to Brown to Brown Vac
Lead Lead Lead Lead

Make 3.0 1.5 18 9 210 @
for Orange Orange Orange Orange 120/240

Cooling
to Red to Red to Red to Red Vac
Lead Lead Lead Lead

LITHO IN U.S.A. 7-87 F-18785-4



PRE-INSTALLATION

Inspection

Visually inspect the carton for damage. If damaged, notify the
appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects. Return
damaged or defective products.

Required Installation Items

Wiring diagrams
Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws and terminal

connections
Appropriate accessories
Mounting screws, two (2) provided for securing to a 2 x 4
conduit box

INSTALLATION

CAUTION
1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the wiring
diagram, and in accordance with national and local
electrical codes. Class wiring is required unless all
circuits to contacts are powered from a Class II
source. Use copper conductors only.

3. Do not exceed ratings of the device.

Mounting

Thermostats require upright mounting on a properly flat verti-
cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the controlled space.

CAUTION

Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-
tion (i.e., shower rooms).

The thermostat is designed for service in any normally
encountered human environment. Avoid locations where
excessive vibration, moisture, corrosive fumes or vapors
are present. NEMA Type covers are intended for
indoor use primarily to provide a degree of protection
against contact with the enclosed equipment.

Thermostats with guards that restrict air flow must have
heating or cooling anticipation.

Thermostat Mounting
Screws (2) Rounded Tab Up

ounting Plate

Cover Screw
Switch Box

Figure 2. Thermostat Mounting

Procedure

1. Pull all wires.

2. Make electrical connections to thermostat. (Typical heat
anticipation and night depression wiring diagrams are
shown in Figures 6 through 8.)

3. Remove thermostat cover and fasten thermostat to box or
wall.

4. Attach thermostat cover.

CHECKOUT

After installing a thermostat, make an initial check of the
switching action. Verify the switch action by listening to and
watching the switch contacts or by using a voltmeter between
the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient. This
should cause the thermostat to make a circuit between
orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This
should cause the thermostat to make a circuit between
orange and red leads.

CALIBRATION (See Figure 3)

All thermostats are precision calibrated at the factory and
normally will not require any further attention. However, if recal-
ibration is necessary, proceed as follows:

1. Turn off control power and power to night depression cir-
cuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from an accurate thermometer.

3. Remove thermostat cover. Do not breathe on the thermo-
stat or handle excessively as this will affect the accuracy of
the final calibration.

4. If contact blade is made to the left (red) contact, with a small
screwdriver, turn calibration screw counterclockwise (look-
ing at head of screw) until blade makes to right (brown)
contact.

NOTE

Each complete turn of screw changes calibration ap-
proximately 15F (8C).

Now turn screw very slowly clockwise until blade just
makes the left (red) contact. Thermostat is now properly
calibrated.

If contact blade is originally made to the right (brown) con-
tact, turn calibration screw slowly clockwise until element
just makes the left (red) contact. Thermostat is now prop-
erly calibrated.

Replace thermostat cover.

Turn on control power.

Recheck calibration about 30 minutes later to be sure heat
from handling of or breathing on bimetal element did not
result in an erroneous setting.



HEAT ANTICIPATION (See Figures 6 and 7)

Heat anticipation, series or parallel, is recommended for:

Systems with excess heating capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have insufficient air flow overthe
device.

COOLING ANTICIPATION (See Figure 8)

Parallel cooling anticipation is recommended for:

Cooling anticipations where current draw exceeds ampere.
Cooling lockout (self heat of the thermostat causing over
cooling of the space) can occur on these applications.

Systems with excess cooling capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have restricted air flow over the
device.

Common

Location for Heat Anticipation
Resistor, used

Location for Night Depression
Resistor, if used

setpomt ’ rl///1 1,-/././ Connect,on

Dal Post

Figure 4. Knurled Dial Removal

LIMIT CONTROL DIAL RANGE

Dial Stop Pin Insertion Included with
Mounting Plate (See Figure 5)

1. Remove thermostat cover.

2. Secure the control dial with hand so that the dial will not
rotate.

3. Place a dial stop pin in the jaws of a needle nose pliers.

4. Insert the dial stop pin in the appropriate hole on either (or
both) side(s) of the control dial to restrict dial rotation.

Thermostat
Contacts
to Red
and Brown
Wires

’ Red

Brown

Calibration
Screw

Setpoint
Dial

!
Thermostat Cover Screw--

Figure 3.

CONCEALED CONTROL DIAL

Knurled Dial Removal (See Figure 4)

1. Remove thermostat cover.

2. Secure the control dial with hand so that the dial will not
rotate.

3. Place needle nose pliers at knurled ring of the control dial at
the points where the knurled ring is attached to the control
dial.

4. Twist the pliers at each knurled ring attachment point until
the entire knurled ring of the control dial is removed.

Setpoinl
Dal Dal Stop Pm

Inserhon Hole

(additional holes

on other s,de)

Needle Nose
Phers

Dial Stop

Figure 5. Dial Stop Pin Insertion

MAINTENANCE

Regular maintenance of the total system is recommended to
assure sustained optimum performance.

Open areas at bottom and around base of thermostat should
be kept clean and free from obstructions to allow proper flow of
air. If switch contacts need cleaning, this may be done with
TOOL-13 (burnishing tool).

NOTE

Thermostat may require calibration after cleaning the
contacts.

REPAIR
These thermostats are not field repairable. Replace a defec-
tive thermostat with a functional unit.



Parallel Heat Antiopation

Drop

Red (Cooling)

L2

L1

Source
Voltage

Nole: Normally. night depression is
controlled by a centrally located
time clock such as AE-174 or
AE-178, or by selector switch
sub-bases (AT-602 or AT-603).

BIk/Red To Ngh!
Depression fcertan models) Depression

81k/Red Sw:!ch and

Power Supply

Figure 6. Typical o! Parallel Heat Anticipation (heater size determined by voltage)
with or without Nighl Depression

l Drop
Temp

Senes Heat Anhcpahon

Red ICooling)

Heat

Common I [ LIO
BIk/Yel /
BIk/Yel

Nghl Depression icerlan models)

Source
Voltage Nole: Normally, night depression is

controlled by a centrally located
time clock such as AE-174 or
AE-178, or by selector switch
sub-bases (AT-602 or AT-603)

Bk Red To Night
Depression

Blk Red Sw,tch and
Power Supply

Figure 7. Typical of Series Heat Anticipation (heater size determined by ampere rating of load)
with or without Night Depression

Soui’ce
Drop 1 Voltage

Red Temp. Brn

! ) o
L1

BIk/Yel

" BIk/Yel

Parallel Cooling
Anticipator

Figure 8. Typical of Parallel Cooling Anticipation
(anticipator size determined by voltage)

Temp
Drop

Red ICoohng/

Brn

Heal 2 Source

Org Voltage
o

Common
L1

Note: Normally, night depression is
controlled by centrally located
time clock such as AE-174 or
AE-178, by selector switch
sub-bases (AT-602 or AT-603).

Night Depression
BIk,’Red To Nghl

Depression
BIk/Red Swdch and

Power Supply

Figure 9. Typical Night Depression

gaPl eP.Colman Companq
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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GenePalInstPucCions
MA-5200 and MA-5300 Series

Two-Position Actuators
MP-5200 Series

Proportional Actuators
a Slebe company

DEVICE INFORMATION

Identification

This General Instruction Sheet is concerned with all
MA and MP-5200-0-0-2 and MA-5330 Series Actu-
ators. Actuators with the part number suffix "-500"
have a built-in adjustable SPDT switch. When working
with actuators manufactured before this series, refer
to replacement section below.

Pre-lnstallation

MA and MP-5210 Series: These actuators, two
position and proportional, respectively, are supplied
without additional linkage or hardware. AV-600 valve
linkage and appropriate valve body or AM-601 damper
linkage must be ordered separately.

AV-600
Spring
Retainer

171
[6-3/4]

MA and
MP-5210 Series

MA and MP.5210 Series

AV.600 and
Valve Body

NOTE: Allow 76mm
[3"] above actuator
for removal

Spring

Combination
Stem Extension
and Locknut

Figure 1. AV-600, Valve Linkage
8

117

g

[3 4]

All Dimsions in Millimeters
[Inches in ackets]

Figure 2. AM-601 Damper Linkage

MA-5330 Series and MP-52220 Sedes

MA-5330 Series and MP-5220 Series: These actu-
ators, two position and proportional, respectively, are
supplied with AM-601 damper linkage. Also required
for installation will be four 1/4-inch diameter bolts or
other fasteners to mount the actuator. Additional
hardware normally required for linking the damper
would be:

AM-132--balljoint connector for damper crank arm
AM-122--straight connector for damper crank arm
AM-125--8 mm (5/16-inch) link rod x 508 mm (20-inch)
AM-111 thru 11S--damper shaft crank arms

When actuators have the optional auxiliary switch, a
Tool-12 adjusting wrench is available for adjustment.

Before mounting the device check for dents, bent
parts and signs of oil leakage. Also check supply
voltage against requirements, shown below:

Voltage Requirements
Part Number 50160 Hz (Vac)

Input: 10 watts

MA-MP-5XX0 120

MA-MP-5XX1 240

MA-MP-5XX2 208

MA-M P-5XX3 24

LITHO IN U,S.A. 1-84 F-15070-6



INSTALLATION 2. install and connect the device physically.

Requirements

These actuators will operate correctly in any position
and are unaffected by normally encountered en-
vironmental conditions. Ambient temperature
limitations: For MA Series, minimum is-17oc (0OF)
and maximum is 60oc (140OF). For MP-5220 Series,
minimum is -28oc (-20OF) and maximum is 60oc
(140F).

Procedure

CAUTION
Do not twist or exert any force on actuator
housing during installation. Either turn the base
by hand or if necessary use 1-5/8" open end
wrench on flats provided on the base.

Figure 3

1. Before installing the device, check to be sure that it
operates properly.

MP (proportional) actuators. These actuators
require the proper input voltage (Figure 4) and a
control voltage of to 15 Vdc. The actuator
with the proper valve or damper linkage should go
from retract to extend position as the control
voltage goes from approximately 6 to 9 Vdc. For
this checkout step, the AD-8301 manual positioner
may be used to supply the control voltage.

Figure 4. MP Wiring

or Switch

MA-5XXX
Actuator

Figure 5. MA Wiring

MA (two position) actuators: When the proper ac
voltage (Figure 5) is applied, the actuator motor
should run causing the actuator to extend.

Damper actuators: Position actuator and mark
mounting holes using the actuator bracket as a
template.

The best position for the actuator is with the ac-
tuator crank arm and the crank arm on the
driven shaft, at a 90 angle to the iinkrod at mid-
stroke. It may be necessary to swivel the ac-
tuator linkage to arrive at the best mounting
location.

Allow adequate working space to wire the ac-
tuator into the system.

Drill mounting holes for the appropriate 1/4-inch
diameter mounting fasteners and mount the ac-
tuator. The actuator must be mounted firmly
enough to prevent excessive actuator
movement under normal damper loading. If
there is excessive actuator movement, the dam-
per may not fully open or fully close.

Valve actuators: Remove as required the valve
body from the actuator by loosening the 1-5/8-
inch flange nut.

Pipe the valve body into the system. Note: Be
sure that the actual flow is in the same direction
as the arrows on the valve body indicate. Allow
76mm (3 inches) above the actuator case for
reattachment and removal.

Reattach the actuator to the valve body as
required.

3. Wire the actuator into the system.

Low voltage units wired to NEC codes may use
Class Two wiring. Wire line voltage units wired to
NEC codes.

Actuator Wire Size
Maximum Two Wire

Voltage Run
(Vac) (GA) Meters (Feet)

14 91.5 (300)
24 12 146.3 (480)

120 14 1067 (3500)

208/240 14 1829 (6000)

TO determine the allowable maximum run for
multiple actuator wiring, divide the maximum run
shown above for a given wire size and voltage by
the number of actuators on that run.

Use wire nuts on power leads from a Class A power
source. Power lead colors are shown as follows:
Black common to all voltages that follow. White
for 120 Vac. Black with blue tracer for 24 Vao.
Black with brown tracer 208 Vac. White with black
tracer-- 240 Vac. A green grounding wire is provided.
All leads are 1.2 m (4 feet).



MP (proportional) actuators:

NOTE

System 8000 controllers can control a maximum
of two (2) MP-5200 Series Actuators. AD-8101
adaptors can be added as shown in EN-111 to
control two additional MP-5200 Series per adaptor.

Actuator wires are connected as shown in
(Figure 4). Barber-Colman approved, three con-
ductor twisted 18 AWG wire has 600 volt PVC in-
sulation and should be used from the controller.
This twisted wire can be put in the same conduit
with power wiring to the actuator. Also acceptable
is any three wire (18 ga.) cable with Class lead in-
sulation in conduit separate from line voltage
(Figure 4).

MA (two position) actuators: These are wired
as shown with the thermostat or switch device
controlling the off-on status of the actuator motor
(Figure 5).

Finish the damper actuator mechanical hook-up.
After wiring, assemble the straight connector,
linkrod, balljoint connector, and damper shaft
crank arm as shown (Figure 6).

Figure 6

Driven S

Tighten both the actuator connector to the linkrod
and the damper crank arm to the damper shaft.
Both crank arms should be approximately 900 to
the linkrod at midstroke. Normally dampers are
linked to full heat with the actuator retracted.

By extending and retracting the actuator the ac-
tuator crank arm will rotate 80 (See Number
above.)

Determine the proper radius on the damper shaft
crank arm to fully open and close the damper.

Tighten down the connector to the damper crank
arm and the linkrod.

The installation is now complete.

Auxiliary Switch
Hydraulic actuators may be ordered with a built-in ad-
justable SPDT auxiliary switch (Figures 7 and 8). This
switch must be ordered as part of the actuator and
cannot be field installed. Note: For MP Series ac-
tuators only, the switch common wire is internally
connected to the black power lead. Because of this,
the switch must be wired to control the same voltage

as the actuator itself. Switch rating is 10 amperes at
120/240 Vac. Leads are 1.2m (4 feet).

The switch’s brown wire is normally open and the
orange wire is normally closed. The switching point is
adjustable over the entire actuator stroke and is factory
set to occur at the retracted end. Use Tool-12 to adjust
the switch point.

CHECKOUT

The actuator is now installed and should run properly
when the system is energized. The following checks
can be easily performed to see if the device is
operational.

MP Series Actuators: First, the actuator motor should
run continually when power is applied. If the motor is
not running, something is wrong with either actuator
or the supply voltage. Second, the damper or valve
should go from full heat to full cool shaft extended as
the control signal goes approximately from 6 to 9 Vdc,
as measured between yellow and blue leads.

NOTE
At very low ambient temperature (around minus
20F) the actuator may run slowly until the oil
warms up. This condition may exist for 30 minutes.

MA Series Actuators: When the proper voltage is sup-
plied to the actuator, the actuator motor should run,
causing the actuator shaft to extend.

If the actuator fails to function properly, refer to the
section on repairs.

RUN/ADJUST

No adjustments are made at the actuator. All ad-
justments are made at the controller.

Theory of Operation

See Figures 6 and 7. The permanently sealed oil filled
case (1) contains a movable hydraulic piston assem-
bly (2) and an electric pump (3) for the hydraulic
system. The pump generates a fluid pressure which is
transmitted to the top of the piston. Opposing the
hydraulic force is the spring of the valve or damper
linkage.

MA Series Actuators: The electric pump (3) is
powered by the input supply voltage and runs
whenever the voltage is applied. When power is
removed, the oil flows back through the pump by
means of check valve (6) and the actuator retracts.

MP Series Actuators: The electric pump (3) is powered
by the input supply voltage and runs continuously. An
unregulated, unfiltered power supply (4) is powered by a
transformer winding from the pump motor winding. The



power supply produces 20 Vdc which powers the con-
troller. The controller returns a to 15 Vdc control volt-
age to the actuator transducer (5). This controls the
internal pressure and the resultant actuator action.

Switch/Thermostat

I.-- Source

and Switch

Actuator Cam

lie

Auxiliary Switch Wires

Figure 7. MA Sedes Actuator

and Switch Action Cam

Figure 8.

power supply. Other field repairs are not recommended.
Use the procedure below to locate a malfunction.

1. The actuator motor should run continually. If it does
not run, check the supply voltage and the unit wiring.

2. Voltage between the blue (-) and the red (+) leads
should be 20 (+2, -3) Vdc.

NOTE
Only when connected to 8000 controller, adaptor
or AD-8969-611.

Input voltage on the blue (-) and yellow (+) wires
should be between and 15 Vdc. If it is not, refer to
EN-111 for service information.

Replacement of
Non.Current
Actuators

Obsolete

_L
1913/4]

Current

MA-521
33 [1-5 16]Part Numbers

MA-521X-XXX Part Numbers
MP-521X-XXX MA-521X-XXX-O-2
MP-521X-XXX-0-1 Figure 9 MP-521X-XXX-0-2

Obsolete or Current Damper Linkage

Blue \
te

Orange 1
Brown

AC Power
Source j

Strap

AM-601
Switch Point Adjustment Current

10
MP Series Actuator rtlure AM.01.0-0-2

MAINTENANCE
The power unit of the actuator is sealed in oil and
requires no maintenance.

REPAIR
MA Series Actuators:
1. Check the actuator by applying the proper supply

voltage.
2. The motor should run when power is applied; if not,

the actuator is defective and should be replaced.
3. The actuator should extend; if it does not, check the

mechanical linkage. Either the mechanical linkage
prevents proper action or the actuator is defective.

4. If the linkage moves properly, but the actuator does
not extend, replace the actuator.

5. If applying power causes the actuator to perform
correctly, the actuator and linkage are functional and
the wiring and thermostat should be checked.

MP Series Actuators: Repairs to this device consist
mainly of checking the unit wiring and replacement of the

F-15070-6 BK

Obsolete Valve Linkages or AV-600 Linkage

-1__’approx. 156

[2-3/16" approx.]

AV-319

AV-315
Obsolete Linkages
AV.315,317,319-10 and 319-20

AV-600

Adaptors

To adapt current actuators
to obsolete linkages

Figure 11

To adapt AV-600
to obsolete actuators

NOTE: When replacing MP-521X-XXX with MP-521X-XXX-0-2
consult EN-111, Section C.1.2.

Ba l e .Colman Companq
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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Power Supply Module/Indicating Meters

APPLICATION
Power supply will provide stable, well regulated 20 Vdc

and 5 volt square wave supply tor HSP-6181 or HSP-6381

humidity transmitter.

SPECIFICATIONS
DC Output: 20 Vdc +/-1,100 mA rating.

Yec Supply: 5 Vac square wave, 0.1 mA rating.

For one HSP-6X81.
Power Requirements: 120 Vac, 6.5 watts.

Environment:
Ambient Temperature Limits,

Shipping and Storage -40 to 160F (-40 to 71 C).
Operating 40 to 140F (4 to 60C).

Humidity, 5 to 95% RH, non-condensing.

Locations, NEMA Type indoor only.
Connections: Coded screw terminals.

ASP-301

Cover: Aluminum.
Mounting:
Unit is provided with plastic track for panel mounting.

Dimensions: 4" high x 7-1/2" wide x 3" deep

(102 mmx 191 mm x 76 mm).

ACCESSORIES
AD-8912 12" (305 turn) enclosure

APPLICATION
Temperature, pressure 0 to 100% or humidity tranamitter

Indicating meters for use with TSP, PP or HSP transmitters.

SPECIFICATIONS
Accuracy: 2% with 1-1/2% repeatability.
Movement: to 11 Vdc except ASP-584 which has 0 to 10

Vdc movement.
Construction: Plastic cover, black with clear face.

Environment:
Ambient Temperature Limits,

Shipping and Slorage -40 to 160F (-40 to 71 C).

Operating 40 to 140F (4 to 60C).
Humidity, 5 to 95% RH, non-condensing
Locations, NEMA Type indoor only.

Connections: Coded screw terminals.
Mounting: Local or remote. See mounting layout dimensions.

Dimensions: 2-3/4" high x 3-1/4" wide x 1-1/8" deep

(70 mm x 83 mmx 29 mm). 2-1/2" (64 mm) scale. See mount-

ing layout dimensions.

Part
Number

ASP-521

Scale Rankle Dual Marked

F
50 to 100

ASP-522 30 to 80

ASP-561 -40 to 160

ASP-562 0 to 200

ASP-563
ASP-581

ASP-S84

ASP-584-101
ASP-S89-015

ASP-589-060

C

10to 38

to 26

-40 to 71

-17 to 93

40 to 240 4 to 116

20 to 80% RH

0 to 100%

0 to 100% Closed-Open
0 to 1-112" l0 to 3.8 crn) H20
0 to 6" (0 to 15.2 crn) H20

ASP-521 shown

ASP-521
ASP-522
ASP-561
ASP-562
ASP-563
ASP-581
ASP-584 Series
ASP-589-015
ASP.589-060

15/16 (24)

16124)
1/8 (3) Di8. Typical
Four Holes Dimensions in. (turn)





Pr,oclucC InPot,maCion

Solid State Humidity Transmitters

GENERALINFORMATION

These wide range, solid state humidity transmitters produce
a linear 1-11 VDC output signal in response to changes in
the measured variable. They are normally used in conjunc-
tion with a solid state two-input controller (CP-8102) for
control and indication of variables in air conditioning
systems. The transmitters may also be used with appropri-
ate meter and a DC power supply for indication only. Also,
the linear 1-11 VDC output signal can be used for humidity
indication in automation consoles.

SPECI FICATIONS

Ambient: *70 to 80F for +3% R.H. accuracy.

*NOTE: HSP humidity transmitter will operate in ambient
temperatures from 45 to 120F. However, ambient varia-
tions result in approximately 1% error per 5F ambient
variation (direct-acting) above or below 75F.

Range: 20 to 80_+3% R.H.

Output**: 1 to 11 VDC, direct-acting. Impedance is

approximately 17 ohms.

**NOTE: Table 1 shows the correct transmitter output
voltages that will be experienced over the entire 60% span
at various points of R.H.

TABLE % RH VS OUTPUT VOLTAGE

Power Requirements: (Room or Duct Type)

20 VDC _+1/2 volt regulated at 26 milliamps, 5 volt square
wave AC at 0.1 milliamp.

Wire Size: Wire size for transmitter run to local panel is not
critical for distances up to 250ft. No. 18 low voltage cable
is suitable. Refer to Table 2.

TYPE: HSP-6181 (Room)
HSP-6381 (Duct)

Figure 1. HSP-6181 Room
Humidity Transmitter

Figure 2. HSP-6381 Duct
Humidity Transmitter

ADJUSTMENTS

All humidity transmitters are factory calibrated and should
not require any field calibration. Refer to EN 111 for service.

CONSTRUCTION

Room Type: (Figure 1) These transmitters consist of a solid
state amplifier and built-in wide range resistance sensing
element on a printed circuit board, with suitable housing
for wall installation containing factory set span and
calibration adjustments. Setpoint adjustment on control
applications is made at the two-input controller (CP-8102).

Duct Type: (Figure 2) These transmitters consist of a solid
state amplifier and built-in wide range resistance sensing
element on a printed circuit board with suitable housing for
duct installation containing factory set span and calibration
adjustments. Setpoint adjustment on control applications is

made at the two-input controller (CP-8102).

TABLE 2. INDICATOR ERROR VS. WIRE LENGTH

DISTANCE BETWEEN TRANSMITTER

LITHE) IN U.S.A. F-15503



CALIBRATION

Apply +20 VDC (red and blue leads) and 5 volt square
wave (purple and blue leads) to the HSP-6000. Apply
+20 VDC to terminals +20 and COM of the CP-8102.

Adjust the CP-8102 setpoint A dial to agree with
ASP-500 Series meter indicator reading. Set throttling
range on the CP-8102 to 3F.

Connect a VOM (10,000 ohms per volt) to OP1 and
COM terminals of CPo8102. Adjust bridge A calibration
potentiometer until a CP-8102 output of 7.5 VDC is
obtained.

4. System calibrated.

SERVICE

1. Check wiring per wiring diagram.

2. Measure +20 VDC supply using a VOM (10,000 ohms
per volt) between +20 and COM of both the HSP-6000
and CP-8102.

3. Connect a VOM between OP1 and COM of CP-8102. A
1 to 15 VDC output reading should be obtained by
rotating setpoint A from fully CCW to CW position.

4. Consult EN 111 for additional information.

120 VAC

Note: Resistors
Provided with

HSP-6000

J J \ W/W 2-1nt ntroil Note: R.A. Output

f/ .; ITIEI 1+6,2el I
HSP.6181 / ABI SW.

/ 2K 1%. AB21 Op.,C ntroll

Figure 3

F-15503 BK
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.kiWl, HC-101-404, HC-201
Electric Controller

Room and Duct Humidistat
Two-Position

APPLICATION

Forlow or line voltage on-off control of humidifiers, dehu-
midifiers, valves, solenoid valves, compressors, relays, etc.

SPECIFICATIONS

Control Dial Settings: See Table 1.
Humidity Sensing Element: Nylon ribbon.
Differentlah See Table 1.
Environment:

Ambient Temperature Limits, See Table 1.
Humidity, 5 to 95 % RH, nomcondensing.
Atmosphere, NFMA 1, indoor location only.

Electrical Switch: Snap-acting SPDT.
Ratings, See Table 2.

Connections: See Table 1.
Cover:. See Table 1.
Mounting:

HC-101, Flush or surface switch boxes or, for 24V only,
directly to wall.
HC-201, In any position on the outside surface of return air

duct.
Dimensions: See Table 1.

OPTIONS
For metal covers, specify HC2-101, HC2-101-404.

ACCESSORIES
For HC-101 only
AT-504 Aux. mounting base
AT-505 Wall box cover plate
AT-546 Aux. mounting base
AT-1103 Wire guard
AT-1104 Cast guard
AT-1105 Plastic guard
AT-1155 Plastic guard
AT-1165 Plastic guard

TABLE 1. SPECIFICATIONS

Part
No.

HC-101-404"

Description

Room

HC-201 Duct

Scale
Range
% RH

10 to 90

15 to 95

Differential
% RH

HC.101

*Internal lock setpoint, blank cover and lock cover screw.

HC-201

HC-101-404

1"Only models with metal
covers are CSA certified.

Brown (N.O.)

Red (NC.)
\
\ rop in R.H.

\

Brown makes on drop in humidity \

All units provided with green . Orange
grounding lead ,lll,. ). Common

Switch Action and Terminal Identification

Ambient Limits F (C)
Operating Shipping &

Storage
Connections

5 40to 125 -40to 140 6"(150 mm)
(4 to 52) (-40 to 60) Color Coded Leads

5 40 to 125 -40 to 140 Coded Screw
(4 to 52) (-40 to 60) Terminals

DimensionsCover
inches (mm)

Beige 4-3/8 2-7/8 1-5/8
Plastic (111 73 41

Metal
4-3/4 6-1/2 2-1/4

(121 165 57)

TABLE 2. ELECTRICAL RATINGS
AC Volt FLA LRA Resistive Pilot Duty
50160 Hz Ampe VA

24 8 60

120 7.2 43.2 8 345

240 3.6 21.6 8 345

LITHO IN U.S.A. 12-86 F-16143-5



INSTALLATION

HC-101 models require upright mounting on a flat vertical
surface. Locate the unit where it will be exposed to unrestricted
circulation of air, which represents the average humidity of the
controlled space.

Avoid locations where excessive moisture, corrosive fumes,
vibration or high ambient temperatures are present.

PROCEDURE

Unit may be installed on either a flush switch box, or a
surface switch box, or directly on a wall (for the 24 volt appli-
cations only).

1. Pull the required wires.

2. Make all electrical connections in accordance with job
wiring diagram and in compliance with national and
local electrical codes.

3. To install, cover must be removed. Pull dial knob off,
loosen screw and remove cover.

4. Mount with Number 6 screws provided for switch box
mounting. Different screws are required for wall
mounting.

Re-install cover, tighten screw and replace dial knob.
For HC-101-404 model, before re-installing cover, turn
the dial plate to desired setting and if locked dial setting
is required, tighten dial lock screw (see Figure 4).

All dimensions in inches with millimeters in brackets

2-7/8

I"-5/81 I731-"’ 1 
114111 j/r "Jnting /

ole

4-3/8
[111]

Figure 1. HC-101 Room Type Mounting Dimensions

0

[86]

Figure 2. HC-201

HC-201 may be mounted in any position on the outside
surface of the return air duct where it is exposed to freely
circulating air (horizontal mounting is preferred).

Avoid locations where excessive moisture, corrosive fumes,
vibration or high ambient temperatures are present.

PROCEDURE
See Figure 3 for template dimensions for mounting.

1. Remove adhesive from the back of mounting template
and press template to desired mounting location on duct.

2. Drill the four mounting holes as indicated on template,
using No. 30, 1/8 inch (3 mm) diameter drill.

3. Cut out center portion of duct as outlined on template.

4. Using mounting screws provided, mount to the duct.

5. Make all electrical connections in accordance with job
wiring diagram and in compliance with national and local
electrical codes.

Turn dial knob to desired setting. If locked dial setting is
desired, remove dial knob, tighten the dial lock screw and
replace knob (see Figure 3).

REPAIR
Field repair of the humidistat is NOT recommended. Units
are factory calibrated and field calibration should not be
required or attempted. If system does not function properly
and the malfunction is traced to the humidistat, it should be
replaced.

T--- --4 )--

1/4
[6]

3-3/4
[95]

5-15/16
[151]

TOP

5-1/2
[140]

Figure 3.
HC-201 Duct Type

Template Dimensions

4-5

(4) No. 30 4-1/4
[31

Dia. Holes

IIIi Ii
ill i ll’c"’n’’""""

 :oa l/ i II P’D’a ’e
Screw I I

1/91 11/4 BSPI3-P.CDIITISrl CDITIpSrlLi
2 1/4- [32] ENVIRONMENTAL CONTROLS DIVISION
[57]

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN U.S.A. F-16143-5 BK



286
2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS

TABLE 1. Select Valve Body including P Code
vvu oze, L,V a[ing, orz L;oQe) or select Valve
Assembly with correct Input Signal (see Table 3
also) less Actuator Code (XXX) including the
P Code (Size, Cv Rating, Port Code).
(See Pages 331-335 for Valve Sizing.)

Size

Normally
Open
Valves

Normally
Closed
Valves

Valve Body
Valve Assembly 2-15 Vdc Input, System 8050

Valve Assembly, Built-in System 8000 Controller
2-Position SPST Valve Assembly

Valve Body

Chilled or Hot Water
281F Max.

35 pslg Steam
Screwed

I/2"--2"
V6-9213-O-4-P
VS-9213-XXX-4-p

APPLICATION

VS-9213-35X-4-P
VA-9213-2XX4-P
VB-9223-O-4-P

Valve Assembly 2-15 Vdc Input, System 8000 VS-9223-XXX-4-P
Valve Assembly, Built-In System 8000 Controller VS-9223-35X.4-P

VA-9223-2XX-4-P2-Position SPST Valve Assembly
Flow Type

Body
Seat
Stem

Material Plug

Packing

NOTE: These charts are color coded as
shown below to assist valve selection.
Note it is possible to select either a valve
assembly or component parts (actuator,
valve linkage, valve body).

ORDERING EXAMPLES:
1. Valve

Assembly VS-9223-212-4-8
2. Valve 8ody VB-9223-0-4-8

Actuator MP-5210-500
Linkage AV-60q

Valve Body Data less P Code (Size,
Cv Rating, Port Code) or Valve
Assembly less Actuator Code (XXX)
and less P Code (Size, Cv Rating,
Port Code)

P Code (Size, Cv Rating, Port Code)
Actuator or Actuator Code (XXX) for
Valve Assemblies

[] Valve .l..inkag

Olsc

Static

Pressure Inlet
Ipsig) Recom.

olaf."
Fluid Temp. Max.F loci

Equal%

FlanQed

2-1/2.--4"
VB-9213-O-5-P
VS-9213-35X-5-P

Hot Water Hot Water
30OF Mix. 366F Max.

IOO pslg Steam 150 pslg Steam
Screwed

1/2.--2"
VB-9253-O-4-p

VS-9253-XXX-4-P
vs-g213-35X-5-P VS-9253-35X4-P

V6-g223-0-5-P

VS-9223-35X-5-P
VS-d223-35X-5-P

VA-9253-2XX-4-P
VB-9263-O-4-
VS-9263-XXX-4-P
VS-9263-35XA-P
VA-9263-2XX-4-P

!/2"--2"
VB-9273-O-4-P
VS-9273-XXX-4-P
VSo9273-35X-4-P
VA-9273-2XX-4-P
VB-9283-O.4-P
VS-9283-XXX-4-P
VS-9283-35X4.P
VA-9283-2XXA-P

Equal % Equal % Equal %
Bronze Cast Iron Bronze Bronze
Bronze Bronze Stainless Steel Stainless SIeel

Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Brass Brass Stainless Steel Stainless Steel

Spring Loaded Spring Loaded Spring Loaded Spring Loaded
Teflon Cone Teflon Cone Teflon Cone Teflon Cone
Composition Composition Teflon None

STEAM
250 125 250 250
35 35 100 150
20 20

281 (138 281 (138

WATER

340 (171 366 (180

StaticPressure
(pslgl Recom.

Diff.*

Fluid Temp. Min.
F ICI Max.

250 125 250 250
35 35 35 50

40" (4 40 (4 40 (4 40 (4
281 (138 281 (138 300 (149 366 (180

TO SELECT A PORT CODE (P)
P Code Valve Size Cv

0.4 04 0.4
t.3 1.3 1.3
2.2 2.2 2.2
3.6 3.6 3.6
5.0 50 5.0
6.2 6.2 6.2
8.2 8.2 8.2

11.0 11.0 11.0
16.0 16.0 16.0
25.0 25.0 250
400 40.0 40.0

145

1/2.

3/4"
-6

-9 1-1/4"

-12 2-1/2"
-13 3"

"Maximum recommended differenhal pressure in full open position. Do not exceed recommended differential
pressure (pressure drop) cr ntegnty of parts may be affected.
NOTE: Do not exceed close-off rating.

"’NOTE: Facto assemblies are not available for 2-position applicalions using reduced port valve bodies,





2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS

TABLE 2. Select Actuator Type or Actuator Code (XXX)
series with correct Input Signal having sufficient close-off
for the application, If selecting Component Parts, select
I/a_lve L,Inkage.

Input signal
Va!vI,’LIIP l/Z" ,t-I/4" Vllvl

Two-Position SPST 2-15 Vdc System 8000
AV-800 ;-AV-801)

2-15 Vdc System 80(X)*"

: __.._.: ,_:VIIYlJ.IIIkO|! |/’...._--....’ Yalve
alveUnkal2-1/’t’--4"Valw--:

Actuator Code [XXX}
Actuator Code

Normal Position Factory Avail. Valve Assembly

Normally Open

Normally Open

Normally Closed

Normally Closed VS-9223-35X-5-P

Valve Body P Code Size

VA-9213-2XXA-P -1-2-3-4 112"

VA-O253-2XX-4-P -5-6 3/4"
VB-9213-O-4-p -7.8 1"VA-g273-2XX4-P
VB-9253-O-4-PVS-9213-XXX-4-P VB-9273-O.4-P -9 1-114"

VS-9253-XXX-4-p -10 1-112"
VS-9273-XXX-4-P -11

-12 2-112"
VS-9213-35X-5-P VG-9213-O-5-P -13 3"

-14 4"

VA-9223-2XX-4-P -I-2-3-4 I/2"

VA-9263-2XX-4-P -5-6 3/4"
VB.9223-O-4.P -7-8 1"VA-9283-2XX-4-P VG-9263-O-4-PVS-9223-XXX-4-P VB-9263-OA-P -9 I-1/4"

VS-9263-XXX-4-P -10 -!/2"
VS-9263-XXX-4-P -11 2"

-12 2-1/2,

I/O-9223-O-5-P -13 3"
-14 4"

"Close-off pressure ratings apply when valves are installed with pressure under the seat.

AV-430
--..: .... .. ,,. AV-495 :i
2XX 2XX 35X

MA-521X-XXX MP-5XlX MS-8XXlX-XXX
CLOSE-OFF PRESSURE RATING*

190
75 85
40 45
25 30

25O 22O
140 90
75 5O
45 3O

"’Certain models have built-in controller,

65
35
2O
12
6

35
2O
12

TABLE 3. Select exact Actuator or Actuator Code (XXX) if Factory Assembly is

Input Slonal

Two-position SPST

2-15 Vdc, System 8000, Stroke occurs 6-9 Vdc approx.,
Non-positive positioning

2-15 Vdc, System 8000, start 6 Vdc factory set,
Adjustable 2-12 Vdc. 3 Vdc span, Positive positioning

Built-in System 8000 controller, Uses TS-SXXX sensor

*Includes TS-8201-105 sensor.

VoltageWiring FIgura No, Voc 50160 Hz
24

See Figure
on Page 336

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 19
on Page 343

Aux.VA Switch
Ho

24 Yes
120 No
120 Yes

18
2O8 No
208 Yes
240 No
240 Yes
24 No
24 Yes
120 No
120 Yes

18
208 No
208 Yes
240 .No
240 Yes
24 No
120 No

18
2O8 No
240 No
24 36 No
120 37 No
120 37 Yes
240 39 No
240 39 Yes
120 37 No
120 37 No
120 37 Yes
24 36 No

available.
Actuator Actuator Code [XXX)
Part No, For Factory Available Assy

MA-5213 201
MA-5213-500 202
MA-5210 211
MA-5216-500 212
MA-5212
MA-5212-500
MA-5211 221
MA-5211-50 222
MP-5213 201
MP-5213-500 202
MP-5210 211
MP.5210-500 212
MP-5212
MP-5212-500
MP-5211 221
MP-5211-500 222
MP,5413 243
MP-5410 240
MP-5412
MP-5411 241
MS-83013 I
MS-83010 353
IdS-O30t 0-500
MS-83011
MS-83011-500
MS-84110 354
MS-84110-011"
MS-84110,500

MS-84113
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2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS
TABLE 4. Dimensions

DIMENSIONS Ilncheo)
Valve Body Actuator Series

200" 350
Part Number Size A B C E E

112" 3 8-3/16
VA-9213-2XX-4-P 3/4" 3-5/8 1-3/8 6-11/16VA-O253-2XX.4-P
VA-O273-2XX-4-P 1" 4-5/8 1-1/2 9
VS-9213-XXX-4-P 1-114" 4-518 1o5/8 9
VS-9253-XXX4-P !-112’ 6-1/8 2-112 19-1/8VS-9273-XXX-4.P

2" 6-1/8 2-112 19-1/8
2-1/2" 8-1/2 3-1/2 19-13/16

vs-g213-35X-5-P 3" 9-1/2 3-3/4 20-3/16

4" 11-1/2 4-112 21-7/16
1/2" 3 1-7/16 6-3/16

VA-9223-2XX-4-P 3/4" 3-5/8 1-3/4 8-11/16VA-9263-2XX-4-P
VA-9283-2XX-4-P !" 4-5/8 2 9
VS-9223-XXX-4-P 1-114" 4-518 2 9
VS-9263-XXX-4-P 1-1/2" 6-1/8 3-3/16 18-5/8VS-9283-XXX-4-P

2. 6-1/8 3-3/16 18-5/8

2-1/2" 8-1/2 4-1/8 19-7/16

VS-9223.35X-5-P 3" 9-112 4-1/8 19-13/16

4 11-1/2 5-1/16 20-7/16

’Add 21/32" (52 mm) to the "E" dimension for a valve assembly using an AV-601 linkage extension that must be purchased separately.

Dimensions in inches (metric conversion 25.4 mm= inch)

NOTE: Allow 3 inches clearance above actuator for removal. Mount MA/MP-SXXX actuators above the valve body at 45 from vertical on steam applications.

VS-9213-2XX VA-9213-2XX
VS-9223-2XX VA-9223-2XX
VS-9253-2XX VA-9253-2XX
VS-9263-2XX VA-9263-2XX
VS-9273-2XX VA-9273-2XX
VS-9283-2XX VA-9283-2XX

E -314

VS-9213-3SX-S-P

._-
7-7/8.---

VS-9223-35X-$-PSee Flange Detail Table on following page





GenePalInsCPucCions
TF-1111

Floating Neutral Center
Electric Room Thermostat

APPLICATION

Room thermostat for floating control of MF-1233 series
actuators.

SPECIFICATIONS

Setpoint Dial Range*: 55 to 85F(13 to 29C)
Sensing Element: Bimetal.
Control Span: 4F(2C).
Anticipation: Heating and cooling, factory installed resistors.
Electrical Switch: SPDT floating off.

Ratings, For use with MF-1233 only.
Connections: Color coded 6" leads.
Cover: Beige plastic as standard.
Mounling: Flush or surface 2 x 4 switch box or directly to wall.
Dimensions: 4-3/8" high x 2-7/8" wide x 1-5/8" deep
(111mmx73mmx41mm).

*Dual marked, dial stop pins included to limit setpoint range.

OPTIONS
Add "dash-number" (-XXX) suffix to order part number for desired
option.

Standard -400 -40111 -40211" -4031"-I -4041"1.

1.1. 5/64" Allen screw used to secure cover.

ACCESSORIES
AT-101 Look cover kit
AT-104
AT-504
ATo505
AT-546
AT-602
AT-603
AT-1103
AT-1104
AT-1105
AT-1155
AT-1165
Tool-#11
Tool-#13

Dial stop pins (Note: pins included with each unit)
Plaster hole cover kit (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Wire guard
Cast aluminum guard
Plastic guard
Plastic guard
Plastic guard
Calibration wrench
Contact burnishing tool

24 vac
Max. Draw

0.16 Amp

TF-1111 Thermostat

Red

Temp.
Cool :. Drop
Anhci- ’;

pator

Wire

Brown JNuts

’--,,,o-D
Heat
Anlicipato

Orange BIk/Yel

,---,..e 3 CCW(HeaI)-- COM

a 2 CW(Cool)

MF-1233 kctualor

Figure 1. Switch Action and Typical Wiring

LITHO IN U.S.A. 7-85 F-21666



INSTALLATION

Requirements

Thermostats require upright mounting on a properly flat verti-
cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the controlled space. The minimum recom-
mended air velocity over the thermostat is 10 feet per minute.

CAUTION
Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes. The thermostat is designed for service in
any normally encountered human environment.

Procedure

1. Pull all wires. (Use copper wire only.)

CAUTION
Make electrical connections to thermostat. Make all
connections in accordance with the job wiring diagram
and in compliance with national and local electrical
codes.

2. Remove thermostat cover by loosening cover screw and
fasten thermostat to switch box with screws provided or to
wall (obtain fasteners locally). See Figure 2.

3. Attach thermostat cover.

Thermostat Mounting Rounded Tab Up
Screws (2)

le

Thermostat
Cover Screw Switch Box

Figure 2. Installation

CHECKOUT

After installing a thermostat, make an initial check of the
switching action. Verify the switch action by using a voltmeter
between the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient.
This should cause the thermostat to make a circuit
between orange and brown leads.

2. Slowly turning the setpoint dial setting to a lower tempera-
ture will first break the circuit between orange and brown
leads. The contact blade will be in a neutral position
between the two contacts (not making a circuit to either
contact). Turning the setpoint further down to a lower
temperature will cause the thermostat to make a circuit
between orange and red leads.

CALIBRATION

All thermostats are calibrated at the factory and normally will
not require any such attention. However, if recalibration is
necessary for any reason, proceed as follows:

F-21666 BK

1. Turn off control power.

2. Set temperature dial to the room temperature, as read
from an accurate thermometer.

3. Remove cover. Do not breathe on the thermostat or han-
dle excessively as this will affect the accuracy of the final
calibration.

4. If contact blade is made to the left (red lead) contact, use a
1/8-inch blade screwdriver to turn calibration screw
counterclockwise (looking at head of screw) until blade
floats between contacts.

Note: Each complete turn of screw changes calibration
approximately 15F. If contact blade is originally made to
the right (brown lead) contact, turn calibration screw
slowly clockwise until element floats between contacts.
Thermostat is now properly calibrated.

5. Replace thermostat cover.

6. Turn on control power.

7. Recheck calibration after 4 hours to be sure heat from
handling did not result in erroneous setting.

MAINTENANCE

Be sure that the air convection holes in the thermostat cover
do not become clogged or covered. This causes improper
temperature sensing.

After long periods of continual use, it may become necessary
to clean the contacts of any excess contact build-up. Before
proceeding, be sure that either the electrical connections to
the thermostat are disengaged or that the power to the circuit
is broken. Now clean the contacts using Tool-13 contact bur-
nishing tool.

Location for Heat
Anticipator

Common

Thermostat
Contacts
to Red
and Brown
Wire!

tion for
Cooling
Anticipator

Calibration

Figure 3. Thermostat Less Cover

REPAIR
The thermostat should not be field repaired. If the system is not
operating correctly and the reason is traced to the thermostat,
it should be replaced.

Ba be ,.Colman Compan l
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940



AND SUBBASES FOR s o o s
CONVENTIONAL SYSTEIIS

INSTALLATION INSTRUCTIONS FOR THE TRbJNED SERVICE TECHNICIAN

APPLICATION
The HH07AT Thermostats provide 24 to 30 Vac

control for conventional heating/cooling systems as
follows.

HH07AT 170 172 174 176 177

Heating Stages 2 2 2

Cooling Stages 2

The HH93AZ Subbases provide wiring terminals, sys-
tem and fan switching, and mounting bases for HH07AT
Thermostats as follows.

HH93AZ SWITCH POSITIONS
MODEL SYSTEM FAN
178, 17g, HEAT-OFF-COOL AUTO-ON
180, 184

170 NONE NONE
176, 177, OFF-HEAT-AUTO- AUTO-ON

189 COOL
172 OFF-HEAT-AUTO- NONE

COOL
190 OFF-COOL LO-HI-CONT.

OPERATION
On a 2-heat thermostat, the two stages of heat

"make" sequentially as the temperature drops. "Make"
refers to the mercury switch initiating a cell for heat or
cool.
There is about 2 F [1.1 C] between stages so that the

second stage makes only when the first stage can’t
handle the load. This is the interstage differential.
The LED indicetors are light emitting diodes on the

subbase which light up when something specific
happens within the system.

Up to 4 of the LEDs listed below may be included on
your subbase. When an LED lights up, refer to this list
for the meaning.
FILTER--clogged filter needs replacement.
LOCKOUT--system is shut down; needs maintenance.

CHECK--system needs to be checked. See heating
system instructions for specific meaning.
SERVICE--see heating system instructions for

specific meaning.
LEDs are not field replaceable or addable.

INSTALLATION
WHEN INSTALLING THIS PRODUCT...

1. Read these instructions carefully. Failure to follow

them could damage the product or ceuse a hazardous
condition.

2. Check the ratings given in the instructions and on
the product to make sure the product is suitable for

your appiicetion.
3. Installer must be a trained, experienced sePice

technician.
4. After installation is complete, check out product

operation as provided in these instructions.

CAUTION
1. Disconnect power supply to prevent electrical

shock or equipment damage.
2. Run wires as close to the subbase as possible.

To prevent interference with the thermostat

linkage, keep wire length to a minimum. Push
excess wire back into the hole, and plug hole

to prevent drafts from affecting thermostat

operation.
3. Do not overtighten thermostat ceptive mount-

ing screws as damage to subbase threads

may result.
4. Do not short across coil terminals on relay.

This may burn out the heat anticipator.

LOCATION
Install the thermostat about 5 ft [1.5 m] above the floor

in a wail-circulated area of average temperature.
Do not install the thermostat where it may be

affected
---drelts, or dead spots behind doors and in corners.
--hot or cold air from ducts.
--radiant heat from sun or appliances.
--concealed pipes and chimneys.
--unheated (uncooled) areas behind the thermostat,

such as an outside wall.

MOUNTING THE SUBBASE
The thermostat subbase can be mounted on a

verticel outlet box, horizontal outlet box, or directly on
the wall.

1. If you must mount the subbase on a verticel oulJet
box, order Part No. 193121A Adapter Assembly (Fig. 1).
The assembly includes an adapter ring, two screws,
and a cover plate to cover marks on the wall. Install the
ring end cover plats on the vertical outlet box.

Fon Nundr





obtained Imm tocsi hmdwam morn. Tsim cam Ihal Im
wires do not laJl beck into the wail opening+ Set
subl)ese aside. Iota 3116 in. [4.8 mini holes and

2. Pull wires through the cove plste (’of used) and

sutase cable oning (Fig. 3).
3. Secure the covet plate (’of used) end sulme

the screws provided+ Do not fully the aulase

screws.
4. Leve the sul:lbeae using a spirit teve, as shown in

Fig. 3, and flmdy tighten subl)e mounUng scmv The

adjustmen

subbase incorrectly leveled will cause the

All wiring must COmlW vh to( sieccai codes

and ordinances. Follow oquipmont manulacturer’s
wklng inMmcllons when avsilabl To wire sublse,

1. Conno(A system wires to the subt)ase as shown in

Fig 4-13. A code is near each Imminal for

NOTE: If using thermostat model HH07AT174 with

ufogle-siuOe hast and cool. use wiring diagram to

tMth uubbaas, dimgarciing reterence to

H2 and C2 mvltches, W2 and Y2 Immtnais+

3. Fit wires as close to the sublse as possible.

Fig. 4--1MImll chmstic and typical hookup ol

HHI3AZ’IT0 Sublmae with HH07AT170

S--Internal echematlc and Itpk:al hookup ol

Cantlr2 HITATI2

THERMOSTAT

THEY DO NOT HAVE PROVISION FO, FIELD

THERMOMETER

2. Set the corot on a teble hoar an accurate
thennomoW.

3. Alter iowing 10 o 15 minutes kx lalxlizalion,

cover and put system into opemiton. If they are
different, recstibrate the thermostat thermomoter,

sep 4.
4. insert a smsil scrowddv" in the tmmomotor sheet

After making each adusmnent, wait 10or 15 minutes

FINTED INU





PRE.CON
CORPORAI’ION

Model ST-S0
Stainless Surface Mount Sensor

General Information

The PreCon Stainless Steel Surface Mount Temperature
Sensor provides precision, remote room temperature
sensing for building automation systems and mechanical
equipment room instrumentation. The active sensing

element is highly stable, precision thermistor material ac-
curate to within +.36F. Refer to controller literature for

overall system accuracy within the specified operating
range.

This material is ruggedized to provide moisture/vapor

resistance, and is bonded to a 403 stainless steel plate.
The back is properly insulated to reduce wall temperature
influence. This sensor is meant for intedor use only.

Application Considerations

ST-S0
The Stainless Steel Sudace Mount Sensor has an insu-

lated back which reduces conductive influence of wall

temperatures, yet allows significant convective influ-

ences to be sensed. Dampened response to drafts due
to the opening or closing of doors to unconditioned
spaces or refrigerated display cases, is provided by the

high thermal-mass of the sensing plate. This prevents
control systemover-response, without necessitating anti-

hunting software routines.

The sensor should be mounted aproximately five feet off

the floor, on an interior wall, awayfrom any heat or cooling
generating devices. This sensor is meant for interior use
only, with an operating range of -30F to 100F. It is ideal

for use in schools, or cold storage lockers, where vandal-
ism or fork lifts can damage ordinary wall sensors.

Security screws, option (XS), require special drivers, and

are available where tamper-proofing is required beyond
that already provided by the standard, featureless stain-

less steel plate.

Hodzontel or verical mounting is permitted. The 6-32

screws supplied fit standardeleccal boxes. Toggle bolts
or olher direct wall mount screws can be used where
conduit is not required. Tighten down mounting screws,

crushing foam gesketing, until plate edges just touch
wall.

5





TYPICAL MOUNTING

Optional Customer Supplied
Handibox

O

Standard Stainless Surface Mount Sensor
insled wih optional customer supplied
handibox.

SPECIFICATIONS

Stainless Surface Mount Sensor with
momentary switch, Setlx)int adjuslmem
and thermometer options.

Thermistor Type:

Accuracy:

Stability:

Basic Model:

Wiring:

Select the thermistor model appropriate for the controller system.
Refer to page B25 for pedormance resistance/temperature data.

+.36F from 32F to 158F (except 100,000 ohm, see page B25).

.24F over 5 years.

Basic model comes with 8 feet of 22 gauge zipcord lead, stainless
steel plate and two 6-32 screws.

Make electrical connections to the sensor in accordance with the
installation wiring diagram for the job and in accordance with
national and local electrical codes. Use the full 8 foot lead furnished
with the sensor. Crimp type butt splices or solder connections are
recommended. (Do Not use wire nuts) Though the sensor itseff does
not require shielded cable, some controllers and microprocessors do;
check with the controller supplier.

Model
ST-S3
ST-S21
ST-$22

ST-$24
ST-$27
ST-$35

Code 1
XM
XA
XT
XK
XS

[ ST $27--XM
s-r-J=l

ORDERING INFORMATION
Select the required sensor model and add any required option codes

Stainless Surface Mount Sensor
10,000 ohm Thermistor @ 77F, Type III material
2,252 ohm Thermistor @ 77F, Type II material
3.000 ohm Thermistor @ 77F, Type II material

10,000 ohm Thermistor @ 77F, Type II material
100,000 ohm Thermistor @ 77F, Type II material
30,000 ohm Thermistor @ 77F, T)pe III material

Options
Momentary switch (wired normally open, 18" leads, 40 to IO0F)
Set point adjustment (single ratio potentiometer, 40’ to IO0F)
Thermometer (mercury bulb type)
Customization (customer specified feature, i.e. custom logo)
Security screws

Example #1:100,000 ohm Type II Stainless Surface Mount Sensor
with momentary switch

Example #2:10,000 ohm Type III Stainless Surface Mount Sensor





PRE-CON

Model ST-WO
Immersion Sensor

General Information

The PreCon Immersion Temperature Sensor provides
precision, remote temperature sensing for building auto-
mation systems, and mechanical equipment room
instrumentation. The active sensing element is highly
stable precision thermistor matedal accurate to within
+.36F. Refer to controller literature for overall system
accuracy within the specified operating range.

The sensing element is sealed with a temperature con-
ductive compound, in a 4 7/8" stainless steel tube and
brass fitting. A brass thermowell is the standard well
provided with each sensor. A greenfield connector is
factory installed for flexible connections typically used
around vibrating refrigeration equipment. The tube as-
sembly with greenfield fitting is removable from the ther-
mowell for replacement without system draindown.

Application Considerations

ST-W0
The Immersion Sensor is a moisture/waterproof sensor,
featuring a 304 stainless tube and brass fitting. The fitting
has 1/2" NPT female thread to accept a greenfield fitting
which is furnished standard. It has 118" NPS male threads
for installing into the thermowell.

The sensor assembly can be ordered with either a brass,
or stainless thermowell. The thermowells are designed
with close tolerances, eliminating the need for thermal
grease under normal conditions. Each are designed so
that the sensor assembly can be easily removed after in-
stallation if needed. The well screws into a 1/2" NPT
saddle, or Thredolet(R) fitting, furnished by the installing
contractor. The brass and stainless wells will withstand a
maximum temperature of 250F and a maximum static
pressure of 250 PSIG.

The operating range for this immersion sensor is 10F to
230F. For BTU measurement where matched sensor
pairs are required, order option (XP).

Use e full, 8 foot lead lenglh provided to
avoid cotdensation at field connection,
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TYPICAL MOUNTING

Installatien of the wells should be as I ..,v
shown to obtain optimum well strength.

gle must not allow end
of well to contact sick) of pipe

SPECIFICATIONS

Thermistor Type: Select the thermistor model appropriate for the controller system.
Refer to page B25 for performance resistance/temperature data.

Accuracy: +/-.36F from 32F to 158F (except 100,000 ohm, see page B25).

Stability: .24F over 5 years.

Basic Model: Basic model comes with 8 feet of 22 gauge zipcord lead, greenfield
fitting, 4" stainless steel probe and brass well. If no well designation
is given, a brass well will be provided.

Wiring: Make electrical connections to the sensor in accordance with the
installation wiring diagram for the job and in accordance with
national and local electrical codes. Use the full 8 foot lead furnished
with the sensor. Crimp type butt splices or solder connections are
recommended. (Do Not use wire nuts) Though the sensor itseff does
not require shielded cable, some controllers and microprocessors do;
check with the controller supplier.

Model
ST-W3
ST-W21
ST-W22
ST-W24
ST-W27
ST-W35

L ST w27

ORDERING INFORMATION
Select the required sensor model and add any required option codes

Immersion Sensor

Code

10,000 ohm Thermistor @ 77F, Type III material
2,252 ohm Thermistor @ 77F, Type II material
3,000 ohm Thermistor @ 77F, Type II material
10,000 ohm Thermistor @ 77F, Type II material

100,000 ohm Thermistor @ 77F, Type II material
30,000 ohm Thermistor @ 77F, Type III material

Well Designation
Sensor without well
Brass well
Stainless Steel well

Code 2
XD
XH
XP

Options
Special mounting of dual sensors with wells
Handibox housing (factory installed)
Matched sensor pair (shipped in pairs, matched to :I:.IF)

S XP Example #1: 10,000 ohm Type III Immersion Sensor with a matched
10,000 ohm Type III Immersion Sensor and
stainless steel wells

Example #2:100,000 ohm Type II Immersion Sensor with standard
brass well
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.,210 Series
Same as 4010 series with spring-wound carry-over to take over

during power failure, keeping control running until power resumes
Carry-over has 10 hour reserve Only 2 hours wind-up

required fo each hour of power outage.

4210-8 8erioa has Skip-A-Day feature.

4210-SZ ire’lea has Astro Dial and Skip-A-Day teaturus.

EDP
No. Time Control Switch
4___R --,a No. Type

21810
21838
21931
21650
21678

4210-8 Serms 8ki-A-Day
4213-00S DPST 40 40
4214-20S DPST 40 40
4214-27S DPST 40 40
4215-00S SPOT 40 40
4216-20S SPOT 40 40

4210-SZ era AltlO Dial 8p-A-Da
4213-OOSZ" DPST 4040 690
4214-20SZ" DPST 40 40 690
4214.27SZ DPST 40 40 690
4216-008Z" SPOT 40" 40 690

Switch Rating
Per Pole AC Line

Amp Amp T VA HP Volts Hz

690 120
690 208-240
690 277
690 120
690 208-240

120
208-240
277
120

Fu;n=shed with Set OI Trippers Additional Tripper’s See pdgU 30

"When ordering indicate city an stele neelest
See 47210 Series for 4 po switching.

HOW TO SPECIFY
Installer shall furnish and install a Paragon (Model No

.) Astro Dial control with (DPST or SPDT)

s Sv,p-A-Day
Z Astro Dial

24 Hour Time Controls
Spring-Wound Carryover

Shipping
Wot.

Lbs. KO.

60 0 6 2.751
60 0 6 2.76
60 0 6 2.76
60 0 6 2.76
60 0 6 2.76

60 0 6 2.76
60 0 6 2,76
60 O 6 2.76
60 0 6 2.76

DPST DPST
switch. Control shall adjust for seasonal changes, turning

ON lights automatically at sunset and permit OFF between

9:30 pm and 2:30am or OFF at sunrise. Contacts to be rated at

40 amperes tungsten per pole up to 277 volts. Synchronous

motor shall be independent of load switches. Springwound
carry-over shall keep preset schedule on time for 10 hours

during power outage, automatically rewinding after power is

restored and exercised continuously under no mechanical

load.

LEI"rER KEYS
Available in 50 Hz Model
Furnished with Indoor Case
Available Brackel Mounted Unit
This Model Movement Only
Furnished with indoor/outdoor case

SPOT 8POT





P’/4 PRESSURE CONTROLS, Q15 MIZER TM IGNITION SYSTEMS

P74 SERIES DIFFERENTIAL PRESSURE CONTROLS
Settee P74 measures the pressure difference
tween rce (supply and return lines).
change in pemre a! either control element will

re the SWitChing mechanism Io cause cor-
mctiw action elzupycontrol equ4)menl.

lyplcal AppllcaUons InrJud:
Pressu lerminO on chillers, water cooled con-
deniers, o Iating system for proof o! flow.
Lube oll protection for relrigeratiorl compressors
(lame u the P28, bet does not incorporate time
y).

FOR ALL REFRIGERANTS EXCEPT AMMONIA

SPST
Cloe On
Deem In. Oqll. 8070

4|4)

Cap
wllh I/4"
Flits Nul

Male
FWo

1/4"FNPT

Male

--Positions MIO0 series motor actuated valv
(P74JA-2).

Features Include:
--Field proven Pennswitch with completely en-

closed contact mechanism.
Pressure differential setting easdy changed with-
out removing cover.
Universal mounting bracket supplied.

TO ORDER: Specify Catalog Number only.

120 V AC
500 Hz

6 amp
120 V AC
50/0Hz

325 (2241)

180 (1241)

2.4 lb.
(.1 Q.)

Q15 ELECTRONIC IGNITION SYSTEMS
FOR NATURAL GAS FURNACES AND BOILERS

Thi state ignition control lights e pilol burner
by :1k. Pilot gas is ignited and burns during each
mnng cycle (intermittent pilot). Tl’d system per-

main gel valve to open only when the i)11ol
burner is peoven to be lit./1icable Io all gas burn-
trig equipment iirlg a proven ptiol.

With fat response to loss of flame, the Q15 is
for power writ or gravity vent equipment.

OFFEREO ONLY THROUGH
JOHNSON CONTROLS

AUTHORIZED QUALIFIED ENERGY
CONSERVATION WHOLESALERS.

SPECIFICATIONS

Foeturoe Inludo
--Saves gas energy. Pilot gas is on only during

running cycle. No need to shut olf pilot during
summer air conditioning season.
Flame detect0on system provides long lile due to
solid state components.
Fast response-control recycles within 0.8 second
from loss of flame.
Eliminates most purge requirements.
Fully automalic operation on demand Ior heat.
Redundant gas valve.
AGA & CGA design certified

TO ORDER: Specify Catalog Number only.

YB7
141h Volll Pr

Rime
Re-tlfltkm

+," ," _40 io 150= FY4" MM 25 V. 3" Io 6" WC. 0 5 psig Includes 40 Io ’C)CoItnlcti 0 Hz (0+7 Io 1.5 kPs) (3 4 kPl) 3, to +.’+" Reducer

QIIIAA-1 AulomIlC Reset 35 0.2" (( 125,000 Bluh

Aulomllt Reset 35 02" (. 125,000 Btuh Slow Oi3ening Vllv/

Manual RI 3,5 O2"+. 125,000 Bluh 100% Locko





RH SERIES " ’ ’’"
MIDGET POWER/GENERAL PURPOSE

SPECIFICATIONS
ContaCt Resistence
Opora.le Time

Release mo
Power Consumption
(Approx.)

POWER
SPDT
DPDT 3PDT
1/3 1/6
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RH SERIES
MIDGET POWER/GENERAL PURPOSE

 OGKETS Fie E0446 File No. 144 For more detads on sockets end dmenmons, see p.( in ockM ectn.

SNAP-MOUNT

’11B-4)5 SH2B-05 SH3B-05 SH4B-06For: RHIB For: RH2B For: RH3B For:. RH4B*SY4S-02F "SY4S-02F "SH3B-05F *SH4B-02F
*SFA-101 *SFA-101 *SFA-101 *SFA-10|
*$FA-202 *SFA-202

PANEL MOUNT

8HIB-61 SH2B-51 8H3B-51 SH4B-51
Fol:. RH1B For: RH2B For:. RH3B Fo. RH4B
"Y4-51F1 "SY4S-51Ft "SY4S-51F1 "SY4,-51F1

P.C. MOUNT

8HIB-42 8H2B-62 SH36-.62 8H48-42
For:. RH1B For: RH2B For: RH3B For:. RH4B
"$Y4S-S1F1 "SY4S-51F "SY4S-51F "SY4S-51F1

SURFACE MOUNT

SH2B-02
For: RH2B
"SY4-02F1

MOUNTING RAIL

BND-1000
DIN/Screw Mount

ACCESSORIES
Formoredelson socket scceesones,
see p.70 in socket section under
accessories guide.

"lnd0calel ho-dn rino.
2-203-0





I N T E R FAC E CONTROL TRANSFORMERS

PRODUCTS
,- Itll |

............. r/t/t

CONTROL

Hodel:

TRANSFORMERS

691-K0
691-K1
691-K2

Stepdown voltage transformers for use
in temperature control systems.
Transformers are specially designed to
provide 24 volts AC control voltage
from 120 volts AC primary supply.
Transformers are provided with mounting
feet for panel mounting.

691-K0

691-K1/691-K2

MODEL
691-K0

691-K1

691-K2

VA RATING

40 VA
100 VA
170 VA

PRIMARY
120 VAC

120 VAC

120 VAC

SECONDARY

24 VAC

24 VAC

24 VAC

120V

COMMON

TRANSFORMER WIRING

Black

Black
PRIMARY

Red

Red
SECONDARY

901-382-4300
KELE & ASSOCIATES

P.O. BOX 34817
41-201-1





SMALL ENCLOSURES FOR RELAYS AND
OTHER REMOTELY MOUNTED DEVICES

Deelgn Featurm: .040 aluminum alloy.
Two sections slip gether and may be
ined by .either built-in snap lock or

menu screws (included).

aanuFemume: FlanlFd sections assure
Ixoper ielding. Umts can b used as

anbt housinss or as part of larger
ties. 314" knockout top & bottom

FIn: Natural & Aluminum

MODEL -
VYNCO JUNIOR SERIES POLYCARBONATE
ENCLOSURE WITH TRANSPARENT COVER

Base molded in llass fdled
Cover molded in cte,ar orgrey
Knockouts for 1/2" and 3/4"
Bosses provided for 6BZ x

carbonate

318"self-tapping

Mod 14121-000 4.92.H x 4.92" W x 2.95"Deep





AIR CONTROL DAMPERS
GENERAL DESCRIPTION
Parallel Blade and Opposed Blade dampers are dessg.ed using
the modular concept to provide maximum quality and pedorm-
ance commensurate wilh economy and versatility. By utilizing
this type of cotruction, features that were at one time
"optiol =xtgal" now come standard featucz without dding
O ttof aU cont[ol darner.

The PBD-flznd OBD-8 dzmrz are zcfically dslgncd to

orat= in lyztemz when the apwoach velocity ds not exceed
2F and the static pressure differential does not exceed
4" WG.

MODELS AVAILABLE
Model PBD-8 prallel blade action
Model OBD-8 oppod blade action

OPTIONAL FEATURES
Tluuzt Bcrinp Aluminum Blades
Nylon BearinE= 2" Channel Frame
Enamel or icquer Finish Concealed Linkage
Rmforced Cornerz Sized to Order

SPECIFICATIONS
Frame: 16 auge galvanized steel roll formed channel

$6" W x 1" H with pre-punched slotted
mounting holes 7" D.C.

16 gauge galvanized steel, maximum width 8";
blades 36" and longer furnished with reinforc-
ing cone; driven blade furnished.with einfoc-
ing con.

EFFICIENCY
fer to Figure

1. Dampert with blade edging of Penyitrene rcsiliant seal-
ing psket, "... ir loss through Models PBD-B or
OBD-8 wig be le tn I% oft full flow rate when
ot8 at preame differenth under 4" WG ."
Appzm velocity 2 FPM.

TO ENGINEERING BULLETIN PDR-77

MODEL
PBD-8 06D-8

MODEL PBD-8

Ext.
Shafts:

Bearinl:
Side Seal:

Finish:

Sizes:

1/2" diameter cadmium plated steel; 6" long with
grip-lok flattened end.

Precision machined oilite bronze, sleeve type
Stainless spring steel

Galvanized Steel, Mill

Minimum 12" W x 12" H; Maximum 48" W
x 72" H, single section; ganging of damper
sections allow unlimited sizes.

ORDER INFORMATION REQUIRED:

I. Specify Model No.
2. Specify quantity
3. Specify size, width x height in inches. Width is first digit.
4. Specify optional features required.





GENERAL SPECIFICATIONS
P’falll bld and Oppoid blde d,.f PIID-O d OUD-g e .gmed lo povd he hgh peffonc
zequied fo the pmr oation of itVAC systems. The damps ae desig.ed for use in systems when the
approach velocity does not exceed 2000 [pro atd the plssure dile[ential across the dam ds nOl exceed 4" w..

Model OBD-8
STRAIGHT SIDE
CHANNEL FRAME
OPPOSED BLAOE

4.0

3.0

z.o

AIR LEAKAGE FIGURE

AIR FLOW C.F.M.
(Per Sq.FI. o| Damper Area)

PRESSURE DROP

PARALLEL BLADE DAMPER MODEL PBO-B

/
I /

/ /
! /

AJROAH DUCT VELOCITY AIR FLOW F.P.M.

Model PBU’8
CONCEALED LINKAGE
1/2" CHANNEL FRAME

1
OPPOSED BLADE DAMPER MODEL OiO-8

OPERATING TORQUE

NO AIR MOVEMENT -3,I0 IN. LBS. OF TOHOUE
PER SQ. FT. OF DAMPER FACE AFEA.

DO NOT SELECT OPERATOR WITH LESS THAN
20 IN. LBS. FOR ANY SIZE OF DAMPER.

336

N VENTILATOR CO., Inc.
RED LION AND GANTRY ROADS
PHILADELPHIA. PA U.SA 10115
TELEPHONE: (215) 484-8900
TELEX: 83-4545 IPENVENGEN PHA|





PENN AIR CONTROL MECHANICAL DAMPER
(MODEL OBD-8)

NYLON OR
OILITE

SEAL

Verticol Section

="’=" Reinforcing Detoil$

() DAMPER OPERATING PIVOT PiN
(EXTENDrD &’LONGI --= DIA. PvOT PNS & STRAPS

TRIANGULAR REINFORCING
CORNER PIECES

tROLL FORMED BLADES

FLAT BAR

BLADE

SEE DETAIL
ABOVE

DIMENSIONAL TABLE

Quon.
Opening Size
WIDTM LETI_

t I0

TAG

ON OPEH&TING BLADE

DAMPER BLADE STOPS
TOP BOTTOM FAIBICATED)

ROLL FORM JAMB
|ALL FOuR SIDES

MATERIAL:- 16 GA. GAL’4, STEEL FRAME
BLADE STIFFENING CONE

E.GI.EER"

LOCATIOB: CONTRACTOR"

IRCNIT|CT; SUB-CONTR.

FORM MD- OBD- R4

ulO Ii U.S.A.





LOW LEAKAGE
AIR CONTROL DAMPERS
GENERAL DESCRIPTION

Parallel Blade and Opposed Blade dampers arc designed
using the modular concept to provide maximum quali=y and
performance commensurate with economy aqd versatility.
By utilizing this type of construction, fealures that were at
o,,c time "optional extras" now become standard features
without adding to the cost of the air control damper.

MODELS: PBD-10 OBD-10

The PBD-10 and OBD- !0 dampers are specifically designed
to operate in systems when the approach velocity does not
exceed 2000 FPM and the static pressure dilfcreqtial does
not cxcccd 4" WG.

MODELS AVAILABLE
Model PBD parallel blade action
Model OBD opposed blade action

OPTIONAL FEATURES
Thrust Bearings Reinforced Corncr
Nylon Bearings Aluminum Blades
Enamel or Lacquer Finish Sized to Order

SPECIFICATIONS MODEL PID- I0

Roll formed and hat shaped chanal, 5b"
W x I" H of 16 gauge galvanized steel with
caulked frame corners for a better seal; and
7" O.C. pre-punched slotted holes in mount-
ing flange for ease of multiple panel installa-
tion. Rack-free damper frame, maximum
nominal height 48"; braced at the corners
lot squareness, rigidity and stability.

For improved performance, blades of 30"
nominal maximum length and roll formed of
vee-grooved 16 gauge galvanized steel, fur-
nished with twin tight seals installed on top
and bottom of blades providiqg a tighter
closing damper, and a low leakage value of
under 0.5% per square foot in the cloed
position at 4" W.G. static pressure.

ORDER INFORMATION REQUIRED:
1. Specify Model No.
:2. Specify quantity
3. Specify size, width and height in iches.

Width is first digit.
4. Specify optional features required.

Ext. Shaits; ,,." diameter cadmium plated steel; 9"
operating shaft with welded positioning
straps.

Bearings: Precision machined oilite bronze, sleeve
type.

Finish: Galvanized steel, mill.

Sizes: Ganging of damper sections provide added
flexibility to accommodate duct sizes without
additional framing members; maximum
nominal single panel size 30" W x 48" H.

Side Seal: Stainless spring steel with cellular cushion-
ing material for flexibility and a tighter jamb
se’,d.

EFFICIENCY
Refer to Figt,rc
l.eakLcss damper with twinblade edging of resiliant scal-
ing gasket, "’... air loss through Models PBD-IO or
OBD- 0 will bc less than 0.5 % of the full Ilow rate when
operating at pressure differentials under 4"’ WG ."
Approach velocity 2000 FPM.





GENERAL SPECIFICATIONS
Parallel blade and opposed blade dampers (PUD-IO and OBD-IO) are engine(C)red to provide ti hiib
pcrtormanc(C) required for the proof opcraeion of HVAC s)’slems. These dampers arc designed for ua In
sysl=ms when Ibe approach velocily does no! exceed 2LRO pm and the pressure differential acroaa I1
damper does ao exceed 4" w.g,

AIR LEAKAGE Figure Model PBD-IO
AIR FLOW C.FJli.

Per Sq.FL el Damper Area)

Model DUD- 0

/

/
I.| 2.S

Olqq)sEO BLADE OAMPER MODEL 010-I0 PARALLEL |LAOE DAMPER MODEL PRO-I0

A/IpROAH DUCT VELOCITY AIR FLOit/- FJIJL

PENN VENTILATOR CO.,

NO AIR MOVEMENT--480 IN LOS OF TORQUE
PER 80. Ft’. OF DAMPER FACE AREA

DO NOT 8ELECT OPERATOR WiTH LESS I"HAN
0 IN. LOS. FOR ANY SiZE OF DAMPER

Plate 80A

RED LION AND GANTRY ROADS
PHILADELPHIA. PA U SA. 19115
IAREA CODE 215) 464-8000

TELEX NO, 83-4545





PENN LEAKLESS

OILITE

7"

DOUBLE TAPPE[
SHAFT STRAPS
ITOP |OTTOM

I]

(R) AIR CONTROL DAMPERS- PBD- IO
CORNER BRACKETS
|INOWN IIMOvlD

PIVOT PINS & STRAPS
|| ITll&PS ON OPERATING |l.AOl

ITIAP WELDED TO PiN

TRIANGULAR REINFORCING
CORNER PIECES

OJUvIPER OPER,ATING SHAFT

LINKAGE
FLAT BAR

FORMED
(11

I&i.V. 8T||L

SEALS
ON JAMBS

PIMYLTRENIr

GASKETS ON

SEE OPERATING

DIMENSIONAL TABLE

Quon. Opening Size NU,,iOF POSmOR!aOUNTmG
WIDTH ItEIGHT SECTIONS /ERT.HORIZ

DETAIL MATERIAL’-16 GA. GALV. STEEL FRAME

TAG

,ROLL FORMED JAMB
ALL FOUl IlOlrS

Verticol Section
NOTE." SINGLE NOMINAL PANEL SIZE 30 "WIDTH X 8"HEIGHT.

CONTRACTOR:

SUB-CONTR.

FORM MD-PBD IO-RZ





PRESSURE

AIR SENSING SWITCHES

AFS 222
AFS 262

APPUCATION
TheAFS222 andAFS 262 amgeneral puqose
airllow proving shes descl fo HVAC
and Enecgy Menagementapplicalions.They may

GENERAL DESCRIPTION & OPERATION
The plated housing contains a diaphragm, a
calibration spring and a snap-acting SPDT
switch.

The sample connections located on each side
of the diaphragm accept %" OD tubing via

the integral compression ferrule and nut.

An enclosure cover guards against accidental
contact with the live switch terminal screws
and the set point adjusting screw. The
enclosure cover will accept a 1/2" conduit
connection.

For additional application and technical
information, please contact Cleveland
Controls’ Sensing Switch Sales.

MOUNTING
(Figure 1)

kkInt with diphra11 in any veical plane.

Select a mounting location which is free from
vibration. The AFS-222 must be mounted
with the diaphragm in any verticle plane in
order to obtain the lowest specified, oper.
eting set point. Avoid mounting with the
sample line connections in the "up" position.
Surface mount via the two 3/16" diameter
holes in the integral mounting bracket. The
mounting holes are 3-7/8" apart.

AIR SAMPUNG CONNECTIONS
(Figure 2)

A os,T,vE ON i’ e

HIGHER POSITIVE WER POSITIVE

Fie 2 A B

CCI’s AFS-222 is designed to accept sample
lines of %" OO tubing by means of ferrule and
nut compression type connections.

Locate sampling probe a minimum of 1-
duct diameters downstream from the air
source. Install the sampling probe as close to
the center of the airstream as possible.

A %" adapter, suitable for slip-on flexible
tubing, is available.

Refer to Figure 2 to identi the high pressure
inlet (A) and the low pressure inlet (B), and
connect the sample lines as follows:

SlTIVE PRESSURE ONLY: Connect the
sample line to A; B remains open to the
atmosphere.

NEGATIVE PRESSURE ONLY: Connect the
sample line to B; A remains open to the
atmosphere.

O NEGATIVE SAMPLES: Connect the
higher negative sample to B; Connect the
lower negative sample to A.

O SITIVE SAMPLES: Connect the
higher positive sample to A; Connect the
lower positive sample to B.

ONE SITIVE AND ONE NEGATIVE
SAMP: Connect the positive sample to A;
Connect the negative sample to B.

ELECTRICAL CONNECTIONS
(Figures 3 & 4)

CONTROL

CONTROL

ALARM

FIe 4

Before pressure is applied to the diaphragm,
the switch contacts will be in the normally
closed (NC) position.

The snap switch has screw top terminals with
cup washers.

Control and alarm functions are wired as
shown in Figure 4.

FIELD ADJUSTMENT

From the lowest operating set point, several
turns of the adjusting screware necessary to
engage the calibration spring. No change in

set point will occur until the spring is en-
gaged. For higher set points, continue turning
the adjusting screw in a clockwise direction.

When adjusting, connect a manometer,
parallel with the switch, so that the final
operating set point can be noted for future
reference. Also, once the adjustment is
completed, the switch should be cycled e few
times and the set point verified.
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PRESSURE
AIR SENSING SWITCHES

AFS 222
AFS 262

SPECIFICATIONS FOR
CCI MODEL AFS-222
AFS222 AND AFS 262
RANGE: AFS 262
.05:1: .02"o 2.0"w.c.(1.3 to
51.0rnm w.c.)(O to 0.07 psi).
Adiuse.

SET POINT RANGE:
.05 :t: .02" w.c. to 12.0"w.c. (1.27 +/-

.508 mm w.c. to 304.8 mm w.c.)
(0o .43 PSI)

CONTROL SET POINT:
Field Adjustable
"Operate Range":
.07"w.c. to 12.0" w.c. (1.778 mm w.c. to
304.8 mm w.c.)
"Release Range":
.04" w.c. to 11.2" w.c. (1.016 mm w.c. to
284.48 mm w.c.)

SWITCH DIFFERENTIAL:
Progressive, increasing from approxi-
mately .02 4- .01" w.c. at minimum set
point, to approximately .8" w.c. at
maximum set point. ( :L1 w.c. for
AFS 262)

MAXIMUM PRESSURE:
1/2 PSI (0,03 bar)

OPERATING TEMPERATURE RANGE:
-40 to 180F (-40.0 to 82.2 C)

LIFE:
100,000 cycles minimum at 1/2 PSI
maximum pressure each cycle and at
maximum electrical load.

ELECTRICAL RATING:
300 VA pilot duty at 115 to 277 VAC,
IOA mm-indcti.wt.,7 VAC, 60 Hz.

CONTACT ARRANGEMENT:
SPDT

ELECTRICAL CONNECTIONS:
Screw top terminals with cup washers.

SAMPLE:LINE CONNECTIONS:
Ferrule and nut compre.sion,’type
onnectors will accept 1/4" OD rigid-
tubing.

APPROVAL ANDRECOGNmON:
UL, FM, CSA

SHIPPING WEIGHT:
2 Ibs.

ACCESSORIES:
Slip-on1, A" OD Tubing Adapter suit-
able for slipping on flexible plastic
tubin& Part Number 18311.
Sample Line Probes
Orifice Plugs
Call Factory

DIMENSIONS
INCHES
(MM)

TYPICAL APPLICATIONS

, . AIRFLOW AIRFLOW

/’
I) Prove poshve stabc 61 Prove suction or fan opera-

(( ..J-
..... pressure build-up from t,on.

blockage, such as dirt ()
accumulation on filter.

rsult

2) SwltCholblockaseperaleSlromnhighdirtyddlerentiallilter, pressure which is.. AIRFLOW

3) Prove airflo leduction on hirer did build-up.
7) Prove |an Opo

eration and true

AIRFLOW

4)..prdve fan operation on true
abflow lth little, or no static
pressut’e. (Probe mdst be per-
plfldiculat to flow.).-

dirt.accumualkm Onfdter.

airflow with vary.
ins ameunts of static pressure. (Probe
must be perpendicular to flow.). AIRFLOW

Provepositive static pres-
sure.

AIRFLow

9) Prove fan operation
or airflow with no static

pressure.

Pel



Ill

HC-I

24 VAC

P-tAt

TO CrlNVERTDR FR[]H PRV

CDNVERTBR CONTRrIL

SET 65

DAT-I

RELAY PUMP P-1
STARTER

ER-1

EMCS START
STEP RElY PUMP P-

STARTER

PUMP’ CONTR[IL

P_.4- VAC
CEINTREIL

3

1

DM-2

CDNHECT TD ZnNE T’S.TAT
HEAT INDEX CIRCUIT

VAV CBNTRFILS RMS 003, 049, 135

]rl YAP... F2]NTRBL PDVER

HC-

HUMI]]IF!ER CnNTRF1L

N

120 VAC FAN PDWER

VALL
SWITCH

EX. FANS 3, IP, 17

gET, 80

I;0 VAC F#N PBWER

EX, FANg 5, 6, 15,

AT F

120 VAC CE]NTRBL PBWER_

AT FAN

EX. FANg 14, 16, 2o

VC

1R-3

EX, FANS 8, 9, 22

71- (.zf. A :’""

CEINTRI]LS, tNC-;:
P_716 ;.SCEIVERY IIRIVE . i.::i.::
,RALEIGH, N,C, 27604

REV’I:S:]F.ENS

:... :DA.TE
10/8187

JEB,ME]ICAL/]ENTAL CINIC .CNTRCT# NG470-B-85-SR14 ,,/?i{’,.
LBCATIQN, CAMP LEJEUNE, N,C,





Ts-4

PRnSE IN RETU
P,F PHI

__
AIR PU-I

&-3

F PH- =
TS-

A

TS-3 -I

TS-

ANALDG SIGNALS

2

3

5

7

B

9

10

I3

14

15

6

17

8

19

20

P3

P5

28

29

30

3

32

34

36

24- VDC PrlVER
REQUIRED.
4 28 A

/
4L 0 r
NB PnVER RE(IUIREI]

IGITAL SIGNALS

IF. V:I]C <

I

2

3

4

6

7

8

tl

!3

t7

18

2

26

29

30

31

32

33

3

35

36

"E.. OF PHCU-I

I .E" TI:] INI]EYING CIRCUIT
T_ nr PHCU-

R--6

PHCU-t SUPPLY FAN
&IR FLI]V SVITCH

PU}4P 1P-2 FLnW S’I.TCH

7

8

STEAH FLI]V NETER

TDTALIZER

RATE ]F FLnV

DTC P#NEL

TR GLE

REVJ;Slr1NS

CHANGE

AUTOMATEII CONTROLS, - INC,
2.716 .BISCOVERY ]]RIVE
RALEIGh, N,C, 27GD4

JELBHE]]ICAL/]]ENTAL CLINIC B[:]N’IRACT# NG2470-B-85-5214

LEICATIFINi CAMP LEJEuNE, N,C,

RCHZTEST, S;X ASSBCIATES. :NCI]]RPI]RATE]]




