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LOCAL REPRESENTATIVE

Air Handling Units, Con-
densing Units, Unit Heaters,
Coils, Radiation, etc.

Plumbing Fixtures, Steam
Meter, and Hot Water Heater.

Pumps, Convertors, and
Steam Specialties

4. Pipe and Duct Insulation

5. Control System

Testing and Balancing of
Air and Water System

7. Air Compressor, and Air Dryer

Exhaust Fans and C02
Exhaust System

The Trane Company
5214 Western Blvd.
Raleigh, NC 27606
919-851-4131

Noland Company
P.O. Box 3069
Kinston, NC 28501
800-682-7736

Heat Transfer Sales, Inc.
901-G Norwalk St.
Greensboro, NC 27407
919-294-3838

Ellington Insulation Co.
2013 North Kerr Avenue
Wilmington, NC 28405
919-291-7223

Honeywell, Inc.
P.O. Box 220487
Charlotte, NC 28222
704-364-4770

T.A. Services, Inc.
539 Armour Circle, N.E.
Atlanta, Georgia 30324

Jones and Frank, Inc.
622 Maywood Avenue
Raleigh, NC
919-832-3081

Chet Adams Co.
P.O. Box 5218
Cary, NC 27511
919-851-6331
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SUBCONTRACTORS

I. Pipe and Duct Insulation Ellington Insulation Co.
2013 North Kerr Ave.
Wilmington, NC 28405
919-791-7223

2. Control System Honeywell, Inc.
P.O. Box 220487
Charlotte, NC 28222
704-364-4770

Testing and Balancing of
Air and Water System

TAB Services, Inc.
539 Armour Circle, NE
Atlanta, GA 30324
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Submittal Data The Trene
A Division
Amerioan

3600 Psmmel Creek Road
Le Crosse Wl 5,1601-7599

Customer Order Number

Sold To
Sneeden, Inc.

Date :Trene Order Number

November 21, 1986 F4-M322A

Project
Combat Vehicle Maintenance Shop

Architect Engineer

Total Qty.
Per Order

5

Model Specifications and Tagging

Trane draw thru air handling units with coils, filter boxes, external

face 7 bypass (AHU-4, AHU-6), motor, and drive. All voltage is 200/60/3.

CAPACITY DATA

TAG

SIZE

CFM

cMBH

EAT

LAT

EWT/LWT

_--.APD

SST

EAT

GPM

HP
BHP

AHU I AHU-2 AHU-3 AHU-4 AHU-6

3A 6A 3A 8A 14A

760 1950 900 5860 9510

27.0 61.0 32.1

79.3/67.7 79.3/67.7 78.9/67.8

55.5/55.1 59.3/58.8 57.3/56.8

.40 .58 .52

45 47 45

:,/.,i.
15.47 23.67 8.72 290" 470.7 :’-

62.1 63.4 64.7 23 23

80.9 74.6 73.7 68 68

.07 .12 .10 .15 .14

1.5 2.4 .9 29 47.1

_!80/160 180/160 180/160 180/160 180/160

3/4 i 3/4 3 7
.I .76 .26 2.2 3.1

Trene Sales Office/Sales Engineer:

Raleigh / Suggs

Drawings In this submittaIpackage deacrlbe elm

e bmittedforapproval to

Approved By:.

I--/’z- P?’ ,,.





Submittal Data Tt Tr Company

American Standard Inc.

3600 Pemmel Creek Road
La Crocse W15460f-7599

Customer Order Number

Sold To

Sneeden, Inc.

Date
November 21, 1986

:Tmr Order Number
F4-325

Project

Combat Vehicle Mx. Shop

Architect Engineer

Total QW.
Per Order

8

Model Specifications and Tagging

Trane hot water wall fin with type S enclosure,

16 gauge enclosure, end panels, and access extension.

light grey.

1" copper aluminum element,
Finish is standard

TAG: Unit # 1-4, 8 Unit # 7, 10-16

MODEL: 12S 12S

ELEMENT LENGTH: 3 2

BTUH: 3810 2540

EWT: 180 180

EAT: 65 65

MAX VELOCITY: .25 .25

Trane Sales Office/Sales Engin:

Raleigh / Suggs

Authoriz:d 2 vi::;rc-

Signature CQC Hp





The Trane Company
Division ofAmerican Standard Inc.

Trane Job Number Customer Order Number
F-I04I !TO FCLLU

La Crosse W154601.7598
Clarksville TN 37040

Page Number iTrane Order Number- F4M323A
iType of OrderNumber of Prints :Date to Ship

12 LIT 06 !00-00-OOHA SUE

Architect
Engineer

TraneSalesman J SbGGS IJbcI/1LcjtJIICLE HAINT. ShOP
!CAPP LEJEUNE NC

Sold To
Ship To Project

S HCP
5NEEDEN INCORPORATED
P.C. ECX 358
ILMIGIC, NC 2B,O l

SNEEOEN, INC.
C-C CCMBAT VEH. MX.
CAMP LEjEUNE, NC
28542

Mark Packages Project Name

Item iQuantity iTrane Ordering Number iSpecifications

I0.00! OGGli BTD73CAICGB 2-11Z-TEN SPLI T SYSIEM CONDENSING UNII 230/60/1

20.CC!OOCI! 8TDTEGAICOA

).CC! CCCI! BID736AICOE

30.C1:CCC2

30 02 0Ci

BAY71XOO4A

8AY71XOO6A

Submlttal Approval Drawings
BIO-SQ-2C3- CC*
TL;- SC-2C7.00
6 1C- S C-2C4.00.

TAG: CU-I

5-TCN SPLIT SYSTEM CINOENSING UNIT 2C/011

T AG: CU-2

3-1"[h SPLIT SYSTEM CCNL)EN$1NG UNIT 208123016011

TAG: CU-3

SWEAT ADAPTER 718 DIA. SUCTION 1 3/8 DIA. LIQUID

TAG: CU-I E 3

SWEAT ADAPTER I 1/8 DIA. SUCTION / 318 DIA. LIQUID

TAG : CU-2

B TO I N-2
BTD-IN-3
BTD- IN-2

Service Literature

Submittal Data





1 O- 30-6

Trane Job Number
F4-I0461

Page Number iTrane Order Number

ta Cme M54601-755
T/m Trie Ceq:nV Date ::S F4-M324A1 37 1 OF 1

CuomerOrNum Numr in to Ship T 0

TO FOLLO 12 LIT 6 02-15-87 HA 5TK

ch
E;r-

TraneSalman COMAT VEHIE A INT. 5HOP
Je 5UGG5

CAP LEJUNE NC
ALI GH

Sold To

SN EEDF’N |NCOR POF’ATF’D
PoG, BOX 3348
WI LMI NGTON, NC

28401

Ship To Project

SNEEDEN , INC,

C-O COMBAT VEH, MX, SHOP

CAMP LEJ=-UNE, NC
28542

Mark Packages Project Name

CALL 919-7gi-3137

Item QuantitV Trane Ordering Number :Spec fication$

18 !0136-014.3--01-0. 0 UHPAA2P
T:G: UH- 1--5t 7-1 g

1 0136-0144-01-’.0. 0 ’UHPA64P
T: UH-6

ATTN, JAMES SNEEDEN

UHPA042 P4. AB AB

UHPAO6AP4.AB AC

2A HRS, BEFORE

Servtce Literature

ovalDrawings

UH-3J- O01 02

Submittal Data
1.30.11-2--(585)





Company

Standard Inc.

3600 Pammel Creek Road
La Crosse W154601-7599

Customer Order Number

Sold To

Sneeden, Inc.

Date
November 21 1986

Trane Order Number
r4-H324

Project

Combat Vehicle Mx. Shop

Architect

Total Qty.
Per Order

19

Engineer

ModelSpecifitionsa Taggi

Trane vertical hot water unit heaters with standard fan, hot water

coil, and 115/60/I standard totally enclosed motor.

MODEL CFM RPM HP MBH V GPM _D EA_T

436 1150 1/25 14.2 1.46 .03 68
TAG

UH-2 5
/

7 18

UH-1, 19

UH-6
’\

UHPA-42P

1 83" 04 68
UHPA-42P 595 1150 1/25 17.8 /,\

UHPA-64P 706 1150 1/20 25.1 2.58 .08 68

VOLTAGE

115/1-

115/1

115/1

Trarm Sale Off’ce/Sale Engine:

Raleigh/ Suggs





The Trane ComlnY
A Division el
American Stenderd Inc.

3600 Pemrnel Creek Road
Lo Crosse W154601-7599

Cuomer Or6er Number

Sold To

Sneeden, Inc.

Date
November 21, 1986 F4-M324

oj’

combat Vehicle Mx. Shop

Architect

Total Qty.
Per Order

19

Engineer

Model Specifications and Tagging

Trane vertical hot water unit heaters with standard fan, hot water

coil, and 115/60/1 standard totally enclosed mtor.

MODEL CFM RPM HP MBH qGPM ),_D EA__T

14.2 1.46 .03 68
TAG

UH-2 5
/ UHPA-42P 436

7 18-UH-I, 19 UHPA-42P

UH-6 \ UHPA-64P

1150 1/25

.8 (,\
706 1150 1/20 25.1 2.58 .08 68

VOLTAGE

n5/1

n5/1

Trane Sales OWce/Sales Enin:.

Raleigh / Suggs





Installation CLCH-IN-3A

Library Service Literature

Product Section Air Handling

Product Central Station Air Handlers

Model Climate Changers

Literature Type Installation

Sequence 3A

Date August 1986

File No. SV-AH-CLCH-CLCH-IN-3A-886

Supersedes CLCH-IN-3 (186)

CLIMATE CHANGER(R)

CENTRAL STATION
AIR HANDLERS
DRAW-THRU, BLOW-THRU
SPRAYED COIL AND HIGH
PRESSURE UNITS

B DEVELOPMENT SEQUENCE

DRAW-THRU

BLOW-THRU

The Trane Company
La Crosse. Wisconsin 54601-7599
Printed in U,S-A,

@American Standard Inc. 1986

X39640290-02

SinceThe TraneCompany bea polio/of continuoua product improvement, it reserves the right to change Ipecifica-

tions and design without notice. The installation and servicing of the equipment referred to in this booklet should be
done by qualified, experienced technicians,
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Literature Change History:

CLCH-IM-10 (June 81)

Introduce infinity variable fin series. Change design se-
quence to "C".

CLCH-IN-2 (August 84)

Change bearing type (opposite drive side) on unit sizes 17
thru 31 w/stub shaft. Include weights for units with wide
coils. Specific instructions for units shipping with optional
coilless. Convert CLCH-IM-10C into separate Installation and
Maintenance Manuals (CLCH-IN-2 & CLCH-M-1). Change
design sequence to "D".

CLCH-IN-3 (January 1986)

Added level coils and Delta-FIo coils to units. Added cradle
dimensions for wide coil unit sizes 3 thru 31. Added and up-
dated Tables (4, 8Aand 12). Change design sequence to "E"o

CLCH-IN-3A (August 1986)

Corrected Figure 49.

GENERAL INFORMATION
Central Station Climate Changers(R) are air handlers designed to
provide complete heating, cooling and dehumidifying by means
of a wide variety of unit sizes, coils, fans and efficiency capabili-
ties. This manual will cover all vertical and horizontal, draw-thru,
blow-thru, sprayed coil and high pressure units.

NOTE: All dimensions and weights given in this manual are ap-
proximate and will vary for special units. Refer to submittal data
for exact dimensional information.

An Installation Checklist is given at the end ofthe Installation sec-
tion of this manual to be used by the installing contractor to verify
proper installation procedures. These checklists should not be
substituted for the detailed information and procedures contained
in appropriate sections of the manual.

RECEIVING AND HANDLING
SHIPPING
Central Station Climate Changers(R) are shipped either assem-
bled or in sections, depending on unit size and accessories. All
units or sections of units are attached securely to skids. Nuts,
bolts and washers necessary for unit assembly are attached to
one of the skids. Motors ship separately when their size or lo-
cation on the unit prevents safe transit. Access section is shipped
unassembled.

To protect against loss from in-transit damage, complete the fol-
lowing upon receipt of the unit:

1. Inspect individual pieces of the shipment before accepting it.
Check for rattles, bent comers on cartons or other visible in-
dications of shipping damage.

2. If a carton or unit has apparent damage, open it immediately
and inspect the contents before accepting the unit. Do not

refuse the shipment. Make specific notations conceming the
damage on the freight bill.

3. Inspect the unit forconcealed damage before it is stored and
as soon as possible after delivery. Refer to the checklist
given in step 8 for intemal inspections. Concealed damage
must be reported within 15 days.

4. Do not move damaged material from the receiving location if
possible. It is the receiver’s responsibility to provide reason-
able evidence that concealed damagewas not incurred after
delivery.

5. If concealed damage is discovered, stop unpacking the ship-
ment. Retain all intemal packing, cartons and crates. Take
photos of the damaged material if possible.

6. Notify the carrier’s terminal of the damage immediately by
phone and mail. Request an immediate joint inspection of
the damage by the carrier and consignee.

7. Notify the Trane sales representative of the damage and ar-



range for repair. Do not repair the unit, however, until
damage is inspected bythe carrier’s representative. Trane is
not responsible for shipping damage.
Complete the following inspections before installing the unit:
a. Verify that the correct unit has been received by com-

paring nameplate and model number information with
submittal data.

b. Rotate the fan manually to be sure that it is free to oper-
ate. Inspect the fan housing for obstructions which may
have entered the unit during shipment.

c. Check all dampers in the unit and accessories to be sure
they are free to move and have not been damaged in
transit.

d. Make sure the inlet vanes operate freely. Check that all
sets of vanes operate together when opening and
closing.

Refer to the Unit Location Recommendations in this manual
before, setting the unit in place. It is recommended that units are
left on their skids for protection and ease of handling until set in
place. For proper rigging and hoisting procedures, refer to the
Rigging section of this manual and the instruction label on the
unit.

RIGGING
Before preparing the unit or component for lifting, estimate the
approximate center of gravity for lifting safety. Because of place-
ment of intemal components, the unit weight may be unevenly
distributed, with more weight in the coil area. Approximate unit
weights are given in Tables 1, 2 and 3.

Before hoisting the unit, be sure that the proper method of rigging
is used, with straps or slings and spreader bars for protection
during lifting. See Figure 1. Refer to the unit label for recommen-
ded rigging procedures. Always test-lift the unit to determine
exact unit balance and stability before hoisting it to the installation
location.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-LIFTING
FOR BALANCE AND RIGGING. DO NOT UFT THE UNIT IN
WINDY CONDITIONS OR ABOVE PERSONNEL. DO NOT UFT
THEUNITBYATTACHINGA CLEVIS, HOOKS, PINSOR BOLTS
TO THE CASING, CASING HARDWARE, CORNER LUGS, AN-
GLES, TABS OR FLANGES. FAILURE TO OBSERVE THESE
WARNINGS MAY RESULT IN PERSONAL INJURY OR DEATH
OR EQUIPMENT DAMAGE.

TYPICAL
UNIT, SECTION

RIGGING SLING
BY OTHERS

SPREADER BARS

RGURE 1 Recommended Rigging Procedure



TABLE 1 Climate In Pounds,

Casing Only 205 275 400 460 700 750 1,015 1,225 1,380 1,455 2,100 2,540 2,750 4,270 4,710 5,030Row 291 424 570 677 978 1,060 1,429 1,639 1,850 2,117 2,832 3,558 ,3708 5,529 5,850 6,3904 Row 328 487 657 785 1,108 1,213 1,618 1,876 2,219 2,453 3,108 3,797 4,260 6,218 6,710 7,4206 Row 368 552 742 891
8 Row 406 618 828 988

Casing Only 225 295 425 490 730 780 1045 1260 1415 1505 2190 2715 2950 4845 4850 5170With 2 RoW 365 495 665 779 1089 1166 1535 1738 1951 2262 3041 3959 4121 5781 6157 6697With 4 Row 426 579 788 922 1257 1357 1759 2005 2372 2647 3467 4251 4796 6578 7142 7854With 6 Row 491 666 908 1063 1431 1552 1982 2243 2557 3058 3953 4818 5448 7401 8117 9448With 8 Row 553 764 1030 1192 1599 11740 2188 )-____ p_R-_r,6_ 3436 4381 5354 6163 8190

Casing Only 605 765 810 880 1,095 1,260 1,425 1,600 1,810 3,250 3,650 4,025 4,580 5,030 5,5302 Row 754 935 1,027 1,158 1,405 1,614 1,639 2,070 2,472 3,982 4,463 4,983 5,839 6,436 7,1424 Row 817 1,022 1,135 1,288 1,558 1,803 2,070 2,339 2,808 4,348 4,907 5,535 6,528 7,240 8,1146Row 882 1,107 1,241 1,423 1,714 1,992 2,298 2,609 3,168 4,766 5,367 6,069 7,239 8,018 9,0468.. 2,863 3,408 5,134 5,809 6,605 7.921 8,824 9.998

casngonly 44 651 765 00 1,080 1,235 1,370 1.0 2,70 3,115 3,435 4,42s 4,670 5,202 Row 535 714 848 1,038 1,210 1,434 1,629 1,840 2,222 3,512 3,928 4,393 5,684 6,276 6,8924 Row 598 801 956 1,168 1,363 1,623 1,860 2,109 2,558 3,878 4,372 4,945 6,373 7,080 7,8646Row 663 886 1,062 1,303 1,519 1,812 2,088 2,379 2,918 4,296 4,832 5,479 7,084 7,858 8,7968 Row 729 972 1,159 1,473 1,670 1,986 2,311 2,673 3,248 4,664 5,274 6,015 7,768 8,664 9,748

Casing Only 690 915 1,105 1,270 1,880 2,130 3,100 3,265 3,305 3,485 4,950 5,700 6,230 9,050 10,485 12,3554Row 815 1,125 1,360 1,595 2,290 2,595 3,745 4,125 4,145 4,485 6,050 6,950 7,740 10,100 11,700 13,7876 Row
^R

855 1,190 1,445 1,700 2,425 2,750 3,925 4,265 4,305 4,8556,465 7,420 8,275 11,710 13,560 15,985

CasingOnly 1,590 2,130. 2,500 2,670 3,210 3,840 4,35 51;00’" 5,350
4 Row
6R

1,845 2,455 2,910 3,135 3,755 4,485 5,190 6,100 6,450 7,250 8,710 11,350 14,250 17,300

8R
ow 1,930 2,560 3,045 3,290 3,940, 4,685 5,350 6,460 6,865 7,720 9,245 12,060 15,100 18,320ow 2,020 2,660 3,175 3440 4115 4935 5615 8790 7K 8160 9780 12740 15950 19210

Fan St; Only 610 770 920 1,050 1,290 1,580 1,870 2,060 2,200 2,330 2,580 2,950 4,090 5,400Fan andCoilSection 1,250 1,800 2,150 2,250 2,650 3,400 3,950 4,250 4,600 5,250 5,650 6,850 8,260 10,4004Row 1,590 2,170 2,440 2,765 3,210 4,010 4,795 5,055 5,535 6,335 7,180 8,600 10,260 12,7906Row 1,720 2,310 2,690 3,030 3,370 4,180 4,930 5,445 5,935 6,765 7,930 9,350 11,110 13,8108Row 1,850 2,450 2,740 3,095 3,530 4,350 5,325 5,835 6,335 7,235 8,680 10,000 11,960 14,700

Fan Section Only 610 770 920 1,060 1,290 1,580 1,870 2,060 2,200 2,330 2,580 2,950 4,090 5’,’Fan andCoiISection 1,650 2,250 2,600 2,850 3,300 4,250 4,850 5,400 6,000 6,850 7,300 9,300 12,140 14,9004Row 1,990 2,620 2,900 3,365 3,860 4,860 5,595 6,205 6,935 7,935 8,830 11,050 14,140 17,2906Row 2,120 2,760 3,240 3630 4,020 5,030 5,860 6,595 7,335 8,385 9,580111,800 14,990 18,3108Row 2,250 2,900 3,290 3,745 4,180 5,200 6,225 6,985 7,735 8,635 10,180112,450 15,840 19,200

Casing Only 725 655 930 1,000 1,255 1,440 1,615 1,830 2,060 3,350 4,000 4,385 4,9502Row 874 1,055 1,147 1,278 1,560 1,794 2,029 2,300 2,722 4,082 4,813 5,343 6,2194Row 937 1,142 1,255 1,408 1,718 1,983 2,260 2,669 3,058 4,448 5,257 5,895 6,908
6Row 1,002 1,227 1,381 1,543 1,874 2,232 2,488 2,839 3,418 4,866 5,721 6,429 7,6098Row 1,068 1,313 1,458 1,673 2,025 2,346 2,711 3,093 3,743 5,234 6,159 6,965 8.291

NOTE: Inlet vane weights will vary from 38 to 93 pounds per fan.
NOTE: Units with Delta-Ro coils will weigh approximately 10% lighter than standard coil weights.



T,_Lp 2 Approxlmm Motor Weights*

11/3 11/2 I1 111/=12 13 [5 171/2 110 115 120 125 130 40 50 160 175
82 127 144 187 214 2 300 409 460 560 660

ard Open Ball Beadng T-Frame Motor.

TABLE 3

Flat Filler Box
Throwaway 28 38 42 45 54 68 73 76 92 113 120 135 170 180 210 335 388 457

Low Velocity Permanent 33 47 52 56 67 84 91 97 117 145 155 183 222 234 284 426 494 582

High Velocity Permanent 51 63 69 75 91 108 120 131 156 193 207 257 306 338 365 582 674 794

Medium Filter Box
Throwaway 76 101 131 144 167 171 178 228 247 303 324 355 370 456 520 565 655 775

Low VelocityPermanent 84 117 149 162 191 195 204 260 284 348 373 413 429 546 631 695 805 950

High VelocityPermanent 96 141 181 190 227 231 248 312 347 428 456 513 557 708 799 935 1,085 1,275

High Capacity Box
Throwaway 111 148 155 170 180 192 229 260 278 330 308 425 470 535 590 680 788 928

Low VelocllyPermanant 120 168 184 194 208 223 261 305 324 393 468 512 574 660 735 865 1,002 1,180

High VelocllyPermanent 135 198 217 230 257 271 317 360 396 489 576 648 742 652 950 1,160 1,344 1,583

Roll Filter 80 114 142 158 187 204 219 250 290 363 430 475 500 750 870 1,025

Comb. Filt./Mix Box
Throwaway 115 168 200 248 255 286 300 215 358 400 490 620 710 790 885 1,133 1,310 ,550

Low VelocllyPermanent 122 184 217 255 279 310 324 345 !393 441 540 686 780 874 997 1,165 1,465 1,730

High ValocityPermanent 134 208 249 298 315 346 368 397 456 521 635 786 906 1,035 1,265 1,505 1,740 2,060

Deluxe Comb. Filler/Mix Box
Throwaway 193 240 263 352 389 376 407 474 501 586 604 732 986

Low VelocityPemanent 200 256 250 370 393 400 431 504 536 927 654 798 1,056

High VelocllyPermanent 212 280 312 402 429 436 475 556 600 707 739 898 1,182

Mixing Box 82 118 122 169 175 182 256 270 319 340 380 437 519 623 750 359 1,010 1,165

High Efficiency Bag Filter

Filter Sections 191 227 249 319 329 403 454 592 606 682 718 751

Bag Fillers 11 14 18 23 25 30 41 50 64 64 75 100

Prefilters 2 3 4 5 5 6 9 11 13 13 17 22

rSection 55 79 84 68 10"/ 13._0 138 153 191 202 232 357

--a-Bypass 40 56 79 96 100 112 154 161 17._..0 21.._6 292 41..7 45.____7 470 61__8 925 1,070 1,265

Intemal Face and Bryp 30 53 74 77 92 100 108 113 124 164 223 927 334 363 441 535 620 730

Face Dampers 39 55 65 91 102 108 111 115 142 225 232 267 312 370 446 543 630 742

Stral(:lht Thru Discharge Plenum 50 65 90 100 130 110 130 150 170 180 200 300 400 400

*Weight given is sum of diffuser section, duct extension and canvas duct.

INSTALLATION
UNIT LOCATION RECOMMENDATIONS
When selecting and preparing the unit operating site, con-
sider the following:

1. Consider the weight of the unit. Tables 1, 2 and 3 list

operating weights.
2. Allow sufficient space for the recommended clear-

ances, access panel removal, and maintenance

access. Refer to Figure 2. Zero clearance to com-
bustible materials is approved for units with or without

steam or hot water heating coils.
NOTE: For units with optional wide coil, always main-

tain a 2-foot clearance from coil section end panel to
permanent wail or obstruction.

3. The foundation or mounting platform must be large
enough to include unit and accessory dimensions,

given in specific sales submittals.. Rubber-in-shear or spring isolators are recommended.
For floor-mounted units, anchor the unit to the floor or
foundation to prevent strains on the piping and
ductwork.

5. Installer must provide suspension or support frame for

ceiling-mounted units size 35 and larger. Use the

weights given in Tables 1, 2 and 3.
6. Prepare the floor or foundation so that it is level. The

unit must be mounted level to ensure proper hydronic
coil drainage and condensate flow.

7. Coil piping and condensate drain requirements must
be considered. For units with Type F cooling coils, the

installer must provide and install a condensing unit
and piping. Allow room for proper ductwork and elec-
trical connections. Support all piping and ductwork in-

dependently of unit to prevent excess noise and
vibration.

8. Optional coilless horizontal draw-thru unit sizes 3, 6, 8,

10, 14 and 21 require the contractor to field install coil

in unit per COIL INSTALLATION INSTRUCTIONS
given in the installation manual (included with coil

shipment). On ceiling-mounted unit applications it is

recommended to install coil in unit before hoisting unit

to operating position.
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MOUNTING
VIBRATION ISOLATORS
Vibration isolators and isolator mounting legs, when supplied, are
shipped with the unit and attached to the shipping skid. Locatethe
mounting legs at all comers ofthe unit or component section or at
appropriate support sites. Fasten the isolators to the floor se-
curely before mounting the unit. See Figure 3.

NOTE: ffmounting the un#on a raisedplatform orfoundation, be
sure to allow room for the mounting legs and isolators, which
extend beyond the unit dimensions.

Level the unit after installation by adjusting the isolator levelling
bolts. For ceiling-mounted units, use threaded .rods or adjustable
isolators to level the unit.

Be sure to consider the additional unit height if isolators are used
when making duct, piping and electrical connections. For large
Draw-Thru and Sprayed Coil units, the coil section must be
mounted on a higher base than the fan section in order to com-
pensate for the height of the fan section isolators.
NOTE: Non-Trane isolators mustbe properlysized to ensure ad-
equate supportofthe unit. Allowat/east 20percent weightaddi-
tion when sizing isolators.

If using spring-type isolators, the isolator levelling bolt must be
adjusted to provide adequate isolation, as unit weight may cause
the upper isolator housing to rest on the lower housing. See
Figure 4. Clearance B must be between 1/4-inch and 1/2-inch
under full unit weight. To increase the clearance, lift the unit off
the mountings and turn the levelling bolt clockwise. Recheck the
unit level and shim as necessary under the isolators.

After the isolator height is adjusted correctly, adjustthe horizontal
snubber bolt to minimize any horizontal movements.

DRAIN

PAN
MOUNTING .

LEG
ADJUSTING ._L[ _......____

FIGURE 3 Anchoring the Unit

ADJUSTING AND
 oc..o,

’MAX ’/ i’ "- LOWER

Snubber
/ Iill ; =i II .ous,.G

FIGURE 4 Spring-Type Isolator Adjustment



MOUNTING CLIMATE CHANGER AIR
HANDLERS
RAW-THRU UNITS

TE: No draw-thru units end or accessories have factory
gasketed panels or drain pan gasketing unless specified
on the order.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL, DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

NOTE: On certain horizontal draw-thru units that ship from
the factory in sections, a splash angle must be field in-

stalled connecting the coil section to the fan section. See
Figure 9. The following units apply,

Horizontal D. T. Unit size 50 (with back vertical

discharge).
Horizontal D. T. Unit Size 63 (with front or back ver-

tical discharge).
Horizontal D. T. Unit size 63 (with extra length casing).

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this

manual.

)r-Mounted Horizontal Unit Sizes 3-50 and Ver-
Unit Sizes 3-31. Ship from factory as one as-

sembly (Fan Section, Coil Section and Drain Pan).

NOTE: For optional coilless horizontal draw-thru units (size
3, 6, 8, 10, 14 and 21) refer to COIL INSTALLATION IN-
STRUCTIONS given in the installation manual to properly
install coil in unit.

1. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

2. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

3. Anchor the isolators to the floor and mount the unit on
the isolators. See Figure 3. For some applications it

may be necessary to shorten the isolator adjusting bolt
to properly secure unit to isolator.

4. Level the unit for proper coil drainage and condensate
removal from the drain pan.

5. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

6. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of the maintenance manual.

;: Allconstantspeedunits are balancedat the factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

Floor-Mounted Horizontal Unit Sizes 63-86 and Ver-
tical Unit Sizes 35-50. Ship from factory in 2 sections,

(fan section and coil section).

NOTE: On certain horizontal draw-thru units that ship from
the factory in sections, a splash angle must be field in-

stalled connecting the coil section to the fan section. See
Figure 9. The following units apply,

Horizontal D. T. Unit size 50 (with back vertical

discharge).
Horizontal D. T. Unit Size 63 (with front or back ver-

tical discharge).
Horizontal D. T. Unit size 63 (with extra length casing).

NOTE: Check the bearing and sheave setscrews for

proper torque settings. Refer to applicable section in this

manual.

1. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

2. Fasten isolators to floor.

3. Horizontal Units Size 63 To assemble multi-section
horizontal units, remove the drain pan from the coil

section discharge flange and set in place. Then set
the fan and coil sections on the drain pan, as shown
in Figure 5. Bolt the sections together, attach gas-
keting if supplied. Make sure that the coil section
support channels are also attached to the fan section.

Mount assembled unit on isolators and fasten unit to
isolators.

4. Horizontal Units Size 73 and 86 To assemble unit,

mount the fan section on the isolators and fasten.
Attach flexible connector to the fan section. Then
fasten the splash guard to the fan section. See Figure
8. Mount the coil section on the base with the re-
quired distance between fan and coil sections. See
Figure 7. Each fan section and coil section have sepa-
rate factory assembled drain pans. Each drain pan
must be trapped separately.

NOTE: Coil section base is provided by the installer.

Height of coil section base should be equal to working

height of fan section isolators. Be sure the base is high
enough to allow room for a piping trap. See Figure 7.

Refer to drain trap sketches in piping section.

Attach flexible connection to the coil section.

Fasten splash guard to coil section. Panel removal
may be necessary to attach splash guard to coil

section on size 86 units.

5. Vertical Units Size 35-50 To assemble multi-section
vertical discharge units, attach the fan section to the
top of coil section. Removal of front panel on coil

section is necessary to assemble fan section. Install
gasketing if supplied. Drain pan is factory assembled
to coil section. Mount assembled unit on isolators and
fasten unit to isolators. See Figure 6.

6. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

7. Level the unit, fan and or coil sections to assure
proper coil drainage and removal of condensate from

the drain pan.



8. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

9. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Floor-Mounted Horizontal and Vertical Spray Coil
Unit Sizes 3-31. Ship from factory as one assembly
(Fan Section, Coil Section and Drain Pan).

WARNING: O0 NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

NOTE: The complete spray section is gasketed on all ver-
tical and horizontal sizes. Also, the factory installs a
gasket at the joint between the spray section and coil
section.

COIL SECTION

COIL
CHANNEL BOLTS
TO FAN SECTION

NOTE: Check the bearing, and sheave setscrews for
proper torque settings. Refer to Applicable section in this
manual.

1. Remove the diagonal shipping angles which
coil(s) if they interfere with the use of access doors.

2. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

3. Anchor the isolators to the floor and mount the unit on
the isolators. See Figure 3. For some applications it
may be necessary to shorten the adjusting bolt to
propedy secure unit to isolator.

4. Level the unit for proper coil drainage and condensate
removal from the drain pan. On horizontal units the
drain pan empties back into the sump.

5. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

6. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of this manual.

ACCESSORY

FLEXIBLE A ---J
CONNECTOR

FAN ’I II III ECcOTIIN

ORDERED

ISQLAT,OR

73 9"
86 !4"

FIGURE 5 Exploded View of the Horizontal Draw-Thru Unit Size 63

ORDERED

FIGURE 6 Exploded View of the Vertical Draw-Thru Unit Sizes 35
through 50

BASE BY OTHERS

FIGURE 7 Mounting Clearance Dimensions for Draw-Thru Units
Sizes 73-86

ATTACH BOTH SIDES
WITH 1/4 20 x 1/2" SPLASH GUARD

HEX HEAD THREADED (SHIPPED WITH
CUTTING SCREWS FAN SECTION)
AND.

BO’n’OM FRAME
CHANNEL ONCORNER ANGLE LEAVING AIR SIDE

OF FAN SECTION OF COIL SECTION

RGURE 8 Splash Guard Installation



FRONT

DETAIL"A"

SPLASH ANGLE

DETAIL "A"

FIGURE 9 Splash Angle Installation

Note: Allconstantspeedunitarebalancedat the factoryat
dsign rpm. If unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

Floor-Mounted Vertical Spray Coil Unit Sizes 35-50
ship from factory in 2 sections (fan section, coil sec-

Horizontal Spray Coil Unit Sizes 35-63 ship from
in 3 sections (coil section, fan section, fan

drain pan section). Horizontal Spray Coil Unit Sizes 73-
86 ship from factory in 2 sections (fan section, coil

section).

Note: The complete spraysection isgasketedon all vertical
andhorizontalsizes. Also, the factoryinstallsagasketat the
joint between the spray section and coil section.

NOTE: Check the bearing and sheave setscrews for

proper torque settings. Refer to applicable section in this

manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

2. Fasten isolators to floor.

Horizontal Units Size 35-63 Attach the spray
section to isolators. Fasten the two mounting legs to
the fan section drain pan. Set the fan section on the
drain pan and bolt in place. Attach the drain pan and
fan section to the spray section. See Figure 10.

4. Horizontal Units Size 73 and 86 To assemble unit,
mount the fan section on the isolators and fasten.
Attach flexible connector to the fan section. Mount the
coil section on the base with the required distance
between fan and coil sections. See Figure 7. Drain

pan is factory assembled to each section.

NOTE: Coil section base is provided by the installer.

Height of coil section base should be equal to working
height of fan section isolators. Be sure the base is high
enough to allow room for a piping trap. See Figure 7.

Refer to drain trap sketches in piping section.

Attach flexible connection to the coil section.

Vertical Units Size 35-50 Set the spray section
over the isolators and bolt together. Place the fan
section on top of the coil section and bolt together.
Gasketing not provided between fan section and coil
section unless specified on the sales order. Drain pan
(sump assembly) is factory assembled to spray coil

section.

SPRAY SECTION
FAN SECTION /

/MOUNTING LEG

RGURE 10 Typical Horizontal Sprayed Coil Climate Changer
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6. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

Level the unit, fan and or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.

8. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check and field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

DRAW-THRU UNITS

Ceiling-Mounted Horizontal Unit Sizes 3-31. Ship
from factory as one aaaembly (Fan Section, Coil
Section and Drain Pan).

NOTE: For optional coilless horizontal draw-thru units (size
3, 6, 8, 10, 14 and 21) refer to COIL INSTALLATION IN-
STRUCTIONS given in CLCH-IN-1 to properly install coil in
unit. On ceiling-mounted unit applications it is recom-
mended to install coil in unit before hoisting unit to oper-
ating pos#ion.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

Note: All ceiling suspended units with wide coil application
must use a cradle (angle iron). See Figure 11A for details.

Note: Because oftheirweight, unitsizes 3-31 (wide co#only)
and35-86 (wide coil andstandard units) require suspension
support frames, to beprovidedby the installer. Figures 11A,
12 and 13 give the configuration and dimension of these
frames. Note thattwo frames are requiredforsizes 73and86.
See Figure 13.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. O0 NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASIN
HARDWARE, CORNER LUGS, ANGLES, TABS OR.
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Determine the unit mounting hole dimensions. Prepare
the hanger rod and isolator assemblies and install
them in the selected area. Threaded rods are recom-
mended for leveling the unit. Tables 1, 2 and 3 list
approximate operating weights. See Figure 11.

2. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

3. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up’" section in this manual.

NOTE: Check to determine that the motor is clean and
dry prior to start-up.

4. Hoist the unit to the hanger or suspension rods and
attach. See Figure 11.

5. Level the unit for proper coil drainage and condensate
removal from the drain pan. Refer to drain trap
sketches in piping section.

6. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual. Isolate
piping separately.

ISOLATOR

FIGURE 11 Suspension Method for Horizontal Units Up to Size 31
10



A

Veical Dimensions (Inches) With Wide Coil

UNIT SIZE

I0

12

14

17

25

237/e

23718

287/!

287/8

327/e

3271o

367/8

427/e

427/8

75

66

75

81

111

129

135

135

34

55

46

55

70

109

115

115

10

10

10

10

10

10

10

10

10

10

Horizontal Dimensions (Inches) With Wide Coil

UNIT SIZE

8
10

12

14

17

21

25
Arr. & 2

25
Arr. 3 & 4

31
Arr. & 2

31
Arr. 3 & 4

323/4

343/4

44+/4

4831

523/4

522/‘

583/4

523/4

75

66
75

9O

111

129

135

135

135

135

55

46
55

61

7O

91

109

115

115

115

115

10

10
10

10

10

10

10

10

Figure 11A Ceiling Suspension Mounting Frame and Dimensions
for Wide Coil Unit Sizes 3 thru 31.

Horizontal Unit Sizes 35-50 ship
from factory as one assembly (fan section, coil sec-
tlon, and drain pan). Horizontal Unit Sizes 63-86 ship
from factory In 2 sections (fan section and coil
section).

11

%

tlt16 DIA HOLES
USE 5/8 DIA,

HANGER RODS

i"--6.7# CHANNEL

UNIT SIZE
#35
#41

#63

DIMENSIONS (INCHES)
A B D E F

79vz 132% 401/6 343/16 tOY3
84z, 135% 43z/t6 36/z6 101/z

901/a 135% 461/t5 39z/t 1OVa

97Va 143% 501 423/ 14Va

DIMENSIONS (INCHES) WITH WIDE COIL

UNIT SIZE A B O E F

35 791/2 149ale 40/= 343/e 191/2

41 841/2 159/e 43/le 36z/8 22Y2

50 901/2 159s/8 46/e 39=/8 221/2

63 97 152/8 50t/8 423/8 191/2

NOTE: Above sketch does nol apply to Sprayed Coil Units,

FIGURE 12 Ceiling Suspension Mounting Frame and Dimensions

for Unit Sizes 35 to 63

NOTE: On certain horizontal draw-thru units that ship from
the factory in sections, a splash angle must be field in-
stalled connecting the coil section to the fan section. See
Figure 9. The following units apply,

Horizontal D. T. Unit size 50 (with back vertical
discharge).

Horizontal D. T. Unit Size 63 (with front or back ver-
tical discharge).

Hrizontal D. T. Unit size 63 (with extra length casing).

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL, DO NOT LIFT THE UNIT BY ATrACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.



UNIT SIZE
73

86

DIMENSIONS (INCHES)
COIL SECTION FAN ECTION

51 129- 5 3-vz 61 1,50- 5

51151-, 5 3-vz 611150- 5 18

DIMENSIONS (INCHES) WITH WIDE COIL

73 51 146/e 5 12

86 51 168s/e 12

NOTE: Fan section dimensions are saae for std. units
and/or units |th wide co11.

FIGURE 13 Ceiling Suspension Mounting Frame and Dimensions
for Unit Sizes 73 and 86 (Two Frames are Required
for Each Unit)

6. Horizontal Unit Size 63 To assemble multi-section
units, remove the drain pan from the coil section dis-
charge flange and set in place. Then set the coil and
fan sections on the drain pan and bolt sections to-
gether, attach gasketing if supplied. Attach the
section support channels to the fan section base
angles. Set the assembly on the prepared support
frame. See Figure 12.

7. Horizontal Unit Sizes 73-86 Set the coil and fan
section on each of the prepared support frame. See
Figure 13. Attach the splash guard and fasten the
flexible connector to the fan section. See Figure 8.
Panel removal may be necessary to attach splash
guard.

Each fan section and coil section have separate
factory assembled drain pans.

8. Hoistthe assembled unit or separate pieces with support
frames and attach the support frames (sizes 3-86) to the
hanger or suspension rods. For size 73-86 units, the re-
quired distance between fan and coil sections must be as
shown in Figure 7. Attach flexible connection to the coil
section.

9. Level the unit for proper coil drainage and condensate
removal from the drain pan. Refer to drain trap
sketches in piping section.

10. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual. Isolate
piping separately.

1. Determine the unit mounting hole dimensions. Prepare
the hanger rod and isolator assemblies and install
them in the selected area. Threaded rods are recom-
mended for leveling the unit. Tables 1, 2 and 3 list
approximate operating weights.

2. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

3. Attach accessories, if used. Gasketing not provided
unless specified on the sales order.

4. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of the maintenance manual.

Note: All constantspeedunits are balancedat the factoryat
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

NOTE: Check to determine that the motor is clean and
dry prior to start-up.

5. Horizontal Unit Sizes 3-50--Attach the coil section sup-
port channels to the fan section base angles. Set the as-
sembly on the prepared support frame. Reference Fig-
ures 11A and 12.

BLOW-THRU UNITS

Floor-Mounted Three-Deck Unit Sizes 6-25 and Multi-
zone Unit Sizes 6-31 ship from factory as one as-
sembly (fan section, coil section w/drain pan and zone
damper section).

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual

1. Fasten isolators to the floor.

2. Mount the unit on the isolators and fasten.

3. Install accessories.

4. Level the unit for proper coil drainage and condensate
removal from the drain pan.

5. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

NOTE: See Figure 30 for duct installation.
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6. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Floor-Mounted Multizone Blow-Thru Unit Sizes 35-41
and Three Deck Unit Sizes 31-35 ship from factory In 3
sections (coil section, fan section and zone damper
section).

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to floor.

2. If ordered, mount zone damper assembly to discharge
opening of coil section. First remove shipping angle in

discharge opening. Attach zone damper with gasketing
factory provided. Attach splitter panel (dividing plate) to
zone damper. Gasketing not provided for dividing
plate.

CAUTION: When installing the damper assembly to the
hot deck and bypass section, make sure It is mounted
squarely, otherwise the damper blades may twist and
fall to operate.

3. Remove the 90 cover panel.

4. Apply gasketing to the fan section mounting flange.

5. Set the assembled coil and damper sections on the

isolators and fasten in place.

6. Gain access thru the 90 cover panel (removed pre-
viously) and bolt the fan section to the coil section
through the gasketing. Be sure to bolt the fan section
to the tie angle assembly, mounted on the coil
section.

NOTE: Horizontal bolting across top and bottom of fan

section to coil section require internal access through the
90 cover panel Vertical bolting along side of fan section
to coil section does not require internal access.

7. Apply gasketing to the 90 cover panel.

8. Attach the coil section 90 cover panel.

9. Install accessories.

10. Level the unit for proper coil drainage and condensate
removal from the drain pan.

11. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

NOTE: See Figure 30 for duct installation.

12. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up’" section in this manual.

Floor-Mounted Multizone Blow-Thru Unit Sizes 50-63
ship from factory In 4 sections (fan section, cooling
coil section, heating coil section and zone damper
section). Refer to Figure 15.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to floor.

2. Remove the shipping angles attached to the front or
top of the coil section.

3. Vertical Discharge Units: Place hot deck on top of
cold deck and bolt in place with gasketing factory pro-
vided. The front panel of coil section ships attached
across the discharge opening. It must be removed and
installed with gasketing to the front of the coil section.

(This does not apply to horizontal discharge units.)
Next, bolt the splitter panel (dividing plate) to the
panel over the cooling coil.

4. Horizontal Discharge Units: Place the hot deck on top
of cold deck and bolt in place with gasketing factory
provided. Next, bolt the splitter panel (dividing plate) to
the panel over the cooling coil.

5. Apply gasketing to the damper section or double-duct
frame. Refer to Figure 14. Gasketing is not required at
the center of the damper section where the dividing
plate will be fastened.

6. Assemble the damper or double duct frame to the coil

section bolting through the gasketing.

".J.,..,
MOUNTING

GASKETING

FIGURE 14- Installation of Gasketlng on the Damper Section
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NOTE: Gasket for this panel not mounted when shipped, HOT DECK
COIL MULTIZONE

DAMPERS

COLD

COIL

COMBINATION FILTER
MIXING BOX
(ACCESSORY)

FULL
HUMIDIFIER DRAIN PAN

ACCESS DOOR ACCESS PLATE
(WHEN ORDERED) CONDENSATE

DRAIN

FIGURE 15 Multizone Blow-Thru Climate Changers

& BYPASS SECTION

FAN SECTION

DAMPER ASSEMBLY

PLENUM
COLD DECK

FIGURE 16 Typical Three Deck Horizontal Discharge Climate Changer
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CAUTION: When Installing the damper assembly to the
hot deck and bypass section, make sure It is mounted
squarely, otherwise the dampers may twist and fall to

7. Bolt the hot and cold deck dividing plate to the center
of the damper section.

8. Remove the 90 cover panel of the coil section.

9. Apply gasketing to the fan section mounting flange.
Set the assembled coil and damper sections on the
isolators and fasten in place.

10. Gain access thru the 90 cover panel (removed pre-
viously) and bolt the fan section to the coil section
through the gasketing. Be sure to bolt the fan section
to the tie angle assembly mounted on the coil section.

Note: Horizontal bolting across top andbottom of fan sec-
tion to coil section requires internal access through the 90
coverpanel. Verticalbolting along side offan section to coil

section does not require internal access.

11. Apply the gasketing to the 90 cover panel.

12. Attach the coil section 90 cover panel.

13. Install accessories.

14. Level the unit for proper coil drainage and condensate
removal from the drain pan.

15. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

16. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the

bolts to make sure they are tight. Refer to the "Start-
Up" section of this manual.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-

sary. Refer to "Start-Up" section in this manual.

Floor-Mounted Three Deck Blow-Thru Unit Sizes 41-
63 ship from factory in 4 sections (cooling coil sec-
tlon, fan section, vent and heating coil section, and
zone damper section). See Figure 16 for assembly.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten the isolators to the floor.

2. With gasketing applied to the top of the cooling coil

section, mount the hot deck and bypass section to the

cooling coil section. Bolt the bypass deck divider plate
to the panel over the cooling coil.

3. Remove the shipping angles used to support the hot
deck and bypass zone divider plates.

4. Vertical Discharge Units Apply gasketing to the
mounting flange of the fill-in section and mount the fill-
in section to the cooling, bypass and hot deck section.

5. Apply gasketing to the damper assembly. See Figure
14. Gasketing is not required at the center of the
damper section where the divider plate will be
fastened.

6. Attach the damper section to the coil section, bolting
through the gasketing.

CAUTION: When Installing the damper assembly to the
hot deck and bypass section, make sure It is mounted
squarely, otherwise the damper blades may twist and
fall to operate.

NOTE: Be sure control rods are in correct position.

7. Bolt the hot deck and bypass zone divider plates to
the center dividers of the damper assembly. These
must be bolted from the hot deck and cold deck side
only. Gasketing not required.

8. Remove the 90 cover panel of the coil section.

9. Apply gasketing around the fan section mounting
flange.

10. Set the assembled coil and damper sections over the
isolators. Fasten in place.

11. Gain access thru the 90 cover panel (removed pre-
viously) and bolt the fan section to the coil section
through the gasketing. Be sure to bolt the fan section
to the tie angle assembly mounted on the coil section.

NOTE: Horizontal bolting across top and bottom of fan
section to coil section require internal access through the
90 cover panel Vertical bolting along side of fan section
to coil section does not require internal access.

12. Apply the gasketing to the 90 cover panel.

13. Attach the coil section 90 cover panel.

14. Attach any acceseodes.

15. Level the unit for proper coil drainage and condensate
removal from the drain pan.

16. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

17. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of this manual.

Floor-Mounted Multizone Blow-Thru Unit Sizes 73-86
ship from factory In 6 sections (fan section, cooling
coil section, heating coil section, canvas duct section,
inlet panel (size 73), extended plenum (size 86), and
either double duct frame section or zone damper
ssctlon).
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NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to the floor.

2. Remove the shipping angles attached to the front or
top of the coil section.

3. Vertical Discharge Units: Place hot deck on top of
cold deck and bolt in place with gasketing, factory pro-
vided. The front panel of coil section ships attached
across the discharge opening. It must be removed and
installed with gasketing to the front of the coil section.
(This does not apply to horizontal discharge units.)
Next, bolt the splitter panel (dividing plate) to the
panel over the cooling coil.

4. Horizontal Discharge Units: Place the hot deck on top
of cold deck and bolt in place with gasketing factory
provided. Next, bolt the splitter panel (dividing plate) to
the panel over the cooling coil.

5. Apply gasketing to the damper section or double-duct
frame. Refer to Figure 14. Gasketing is not required at
the center of the damper section where the dividing
plate will be fastened.

6. Assemble the damper or double duct frame to the coil
section bolting through the gasketing.

CAUTION: When installing the damperassembly to the hot
deck andbypass section, make sure it is mountedsquarely,
otherwise the damperbladesmay twistandfail to operate.

7. Bolt the hot and cold deck dividing plate to the center
of the damper section.

8. Attach inlet panel (size 73) or extended plenum (size
86) to coil section inlet with gasketing, factory pro-
vided. Bolting for these sections is accomplished from
exterior of the unit. See Figure 17.

9. Attach flex connector between fan section and coil
section (size 73). Attach flex connector between fan
section and extended plenum coil section (size 86).
Refer to Figure 17 for dimensions.

10. Level the unit, fan and/or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.

11. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

12. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

NOTE: All constant speed units are balanced at the
factory at design rpm. If unit is to operate at more than
5% design rpm a balance check and/or field rebalance
will be necessary. Refer to the "Start-Up" section.

HIGH PRESSURE CLIMATE CHANGER ALL
SIZES

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Attach the mounting legs (Spray Coil Units only) and
spring isolators to the fan section, as illustrated in

Figure 18.

2. Set the fan section in place and fasten isolators to the
floor.

3. Blow-Thru Units Apply factory provided gasketing to
the sections where canvas duct is to be attached.

4. Set the coil section in place. Attach the flexible
nection. Place the bottom flange of the flexible
nection in the V channel of the coil section.

5. Attach the splash guard to the bottom of the fan inlet

opening, as in Figure 8.

6. Attach flexible connection to the fan section. Place the
bottom flange of the flexible connection in the V
channel of the fan section. Tighten bolts from exterior
of the unit.

7. Blow-Thru Units Attach horizontal tension restraints
(installer-supplied) to the coil section. Span the flexible
connection and anchor the restraints to the fan sec-
tion. See Figure 17. These restraints will counteract
reaction fomes due to airflow and will relieve pressure
from the flexible connection.

8. Install accessories.

9. Level the unit, fan and/or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.

10. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

11. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits are balancedat the factory
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check andlor field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.
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FIGURE 17 Fan and Coil Section Ductwork Connections for Blow-Thru High Pressure Units

ACCESSORIES
Matching bolt holes are provided on all accessories for at-
tachment to the unit or to other accessories. Mounting
hardware is shipped with each accessory. Mounting legs
on filter boxes and mixing boxes are to be attached to
isolators and fastened to the floor or suspension device.

HIGH EFFICIENCY BAG FILTER

Before installing the bag filter accessory, be sure adequate
clearance is provided to open the filter box and remove fil-
ters. Fourfeet ofclearance on the access side ofthe filter sec-
tion is recommended. Table 3 lists filter, filter section and dif-
fuser section weights.

The high efficiency bag filter can be used as a prefilter
when placed on the inlet side of the fan, a final filter

when placed on the outlet of the fan, or as both when
placed in both locations. When used as a prefilter, the
canvas duct and diffuser sections are not used, but iso-

lators should be installed by the contractor to ease vi-

bration. When used as a final filter, the canvas duct and
diffuser sections are used, but isolators are not required.
Installation instructions for both applications follow.

NOTE: The high efficiency bag filters can be operated at
up to 100 percent relative humidity, but must not make
direct contact with water droplets. Care must be taken to
ensure that these filters are not used as prefilters with
Sprayed Coil Climate Changers and to avoid water carry-
over in standard units.

AND LOCKNUTS

FIGURE 18 Attaching the Mounting Leg and Spring Isolator to

the High Pressure Sprayed Coil Unit
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Firml Filter Section
When the high efficiency bag filter is used as a final filter,
it must be mounted on the outlet side of the fan with the
canvas duct and diffuser sections, as shown in Figures 19
and 20. Complete the following to install the final filter
section:

NOTE: The final filter and prefilter section on sizes 6-86
can be installed with a right side or left side access door
by flipping the filter section to desired access door lo-
cation. Proper air flow direction thru filler section must be
maintained. See Figure 19. Note that on size 3 units the
access door is predetermined according to sales order
specifications and cannot be modified.

1. Bolt the mounting legs to the diffuser and filter sec-
tions. Bolts are provided with the assemblies.

2. Bolt the canvas discharge duct to the flange on the
outlet side of the fan.

NOTE: Single-zone blow-thru units are shipped with
the canvas discharge duct boiled to the fan flange.

3. Bolt the flange on the canvas discharge duct to the
diffuser flange, with gasketing properly installed.

4. Bolt the diffuser section to the filter section, with gas-
keting propedy installed.

5. For U.L. listed units, the canvas discharge duct is not
provided. Install a field-provided connector which meets
the requirements of NFPA 90A Sect. 2.1.1 to 2.1.2.3.

6. Level the unit.

Prefllter Section
When the high efficiency bag filter is to be used as a
filter, it must be mounted to the coil section of a
unit or to the inlet side of the fan on a blow-thru unit. See
Figures 19 and 20. Field-supplied isolators should be used
on the filter section mounting legs to control vibration. The
bag filter is not designed to be used as a prefilter on
Sprayed Coil Climate Changers. Complete the following to
install a prefilter section:

NOTE: The final filler and prefilter section on sizes 6-86
can be installed with a right side or left side access door
by flipping the filter section to desired access door lo-
cation. Proper air flow direction thru filler section must be
maintained. See Figure 19. Note that on size 3 units the
access door is predetermined according to sales order
specifications and cannot be modified.

1. Bolt the mounting legs to the filter box section and
attach isolators. Bolts are provided with the
assemblies.

2. Bolt the filter box section to the coil section on draw-
thru units, or to the fan inlet with gasketing installed
on blow-thru units.

3. Level the unit.

MOUNTING
LEGS

BAG FILTER

FILTER BOX
FINAL FILTER

DISPOSABLE
PREFILTER

DIFFUSER FLEXIBLE
CANVAS DUCT FAN COIL FILTER BOX MIXING BOX

PREFILTER
ACCESS
DOOR

FIGURE 19 High Efficiency Bag Filter Installation with Draw-Thru Unit (Uml as Pre-FIIter and Final Filter)

DISPOSABLE
BAG FILTER PRE-FILTER

OJENL"= ::,,,:,:_.

g
FILTER BOX DIFFUSER
FINAL FILTER FLIBLE

CANVAS DUCT

BAG FILTER
DISPOSABLE
PRE-FILTER

AIR

FLOW
COIL SECTION FAN FILTER BOX MIXING BOX

PREFILTER ACCESS DOOR

FIGURE 20 High Efficiency Bag Filter Installation with Single-Zone Blow-Thru Unit (Used as Pre-Rlter and Final Filter)
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HIGH EFFICIENCY BAG
FILTER MOUNTING TRACK

DISPOSABLE PRE-FILTER
FILTER PLEATS--- / / (OPTIONAL)

IUST BE VERTICAL

AIR

FLOW

FILTERS
GHT SIDE DOOR SHOWN)

FIGURE 21 Filter Mountlng Track Locatlon (Top View)

Installation
I’rane recommends the use of disposable prefilters with

ligh efficiency bag filters. Prefilters slide into mounting

tracks just ahead of the bag filter. Bag filter and prefilter

size and quantity requirements are the same. See Figure

21 for filter arrangement and complete the following:

1. Ensure power is disconnected. Open filter section

access door.

WARNING: DISCONNECT POWER SOURCE BEFORE
OPENING FILTER SECTION ACCESS DOOR. FAILURE
TO DO SO MAY RESULT IN INJURY OR DEATH
FROM ELECTRICAL SHOCK, HIGH PRESSURE OR
MOVING PARTS.

2. Remove adjustable blockoff from filter track.
3. Slide bag filters and flat prefilters into the appropriate

filter tracks. Bag filters must be installed with pleats

vertical to airflow.
4. Slide adjustable blockoff into filter track.

5. Close the access door. If door can be closed without

compressing the filters, adjust the blockoff by Ioos-

ening its adjusting screws, moving the blockoff and

tightening the screws. The door should squeeze the

blockoff against the filters, compressing them.

NOTE: Filters must have an airtight seal to prevent air

bypass. If using other filters, apply foam gasketing to the

vertical edges of the filter-holding frame to ensure a tight

fit.

For roll filter installation and operation checks, refer to RF-
IM-1.

MANOMETER INSTALLATION

A manometer should be used with each bag filter acces-
sory to monitor filter loading and is available from Trane. It
should be located to read the pressure drop between the

inlet and outlet of the filters. A 1-inch wg pressure differ-

ence indicates clogged filters.

WARNING: BAG FILTER FINAL RESISTANCE IS 1 INCH
WATER GAUGE. FAILURE TO CHANGE BAG FILTERS AT
THIS POINT MAY CAUSE PERSONAL INJURY, DEATH
OR EQUIPMENT DAMAGE AS FILTERS WITH DUST MAY
BE COMBUSTIBLE.

Five feet of double-column plastic tubing is provided with

the gauge along with adapters for connection to 1/8" NPT
fittings. To install the manometer, complete the following:

1. Mount the manometer in the two 27/64-inch diameter

holes drilled in top or side wall of the filter box, using
the self-tapping screws provided. Turn the screws
down snug, but not tight.

2. Adjust the gauge until the bubble is centered in the

spirit level. Tighten the mounting screws and check to
be sure that the gauge remained level.

3. Turn the zero adjust knob counterclockwise until it

stops. Then turn it clockwise approximately three full

turns so that there is room for adjustment in either

direction.
4. Remove the fill plug and pour in the provided gauge

fluid until the fluid level is visible in the vicinity of zero
on the scale. Adjust for exact zero setting with the

zero knob and replace the fill plug.
5. Install a tubing adapter on each side of the filter.

6. Connect the coded red striped tube to the high pres-
sure connection at the top of the gauge (left side) and

insert the other end into the field-drilled port and

adapter upstream of the bag filters.

7. Connect the uncoded tube to the low side connection
at the top of the gauge (right side) and insert the

other end into the field-drilled port and adapter down-

stream of the filter bags.

SUPPLY UNIT

OUTSIDE I- RETURN
AIR AIR

"[IFLEXIBLE / Iouc,

FIGURE 22 Exhaust Air Economizer Installation
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EXHAUST AIR ECONOMIZER

The Exhaust Air Economizer system consists of the econo-
mizer section and a Cabinet Fan. The accessory is at-
tached to a Climate Changer with a standard or
combination mixing box accessory, as shown in Figure 22.
Cabinet Fan size should be identical to Climate Changer
size, except as noted below.

NOTE: Unit sizes 35 to 63 can use either the same size
Cabinet Fan or a size 31 Cabinet Fan.

The economizer section contains a single damper set,
similar to a face damper, which is used to prevent back-
wheeling of the exhaust fan when it is shut off. Low leak
and Ultra-low leak dampers can be used on the damper
assembly. Refer to the Dampers section of this manual for
operating torques.

CAUTION: To avoid equipment damage, the pressure
differential across the damper must not exceed 3
inches during operation.

To install the Exhaust Air Economizer, complete the
following:

1. Bolt the Exhaust Air Economizer to the Cabinet Fan
with the bolts and gasketing provided.

2. If the unit is floor-mounted, fasten the isolators to the
floor and mount the accessory on the isolators. If the
unit is ceiling-mounted, follow proper safety precautions
and hoist the accessory into position, attaching it to
the hanger rods.

3. Attach the contractor supplied canvas duct to the
mixing box flange with sheet metal screws (not
provided).

4. Screw the canvas duct flange onto the economizer
section flange from inside the economizer with sheet
metal screws (not provided).

5. Attach the return air intake to the economizer section.
6. Level the unit. Secure all fasteners.

FAN MOTOR ASSEMBLY
On units that ship motors separately, the fan shafts, sheaves
and drive assembly must be checked and aligned before unit
operation. Complete the following:

WARNING: DISCONNECT ELECTRICAL POWER BEFORE
INSPECTING FAN MOTOR ASSEMBLY. FAILURE TO DO
SO MAY RESULT IN INJURY OR DEATH FROM ELEC-
TRICAL SHOCK OR MOVING PARTS.

1. Check that the fan shafts fully penetrate the bore of
sheaves or sheave bushings. Bushed sheaves should
have the bushing flange outboard of the sheave.

2. Use a level to check that fan and motor shafts are
level and parallel.

3. Position the fan sheaves as closely to the drive side
bearing as possible.

4. Check that the fan sheave keys fully penetrate the
bushing or sheave bore.

5. Position the motor sheaves on the motor shaft as
closely as possible to the motor housing. All sheave
setscrews must make full contact with the motor shaft
or shaft key.

NOTE: In some cases, motor shafts may not fully
penetrate the sheave bore, but the sheave width must
never exceed the recommended maximum per NEMA
(MG1-14.43 a) for the respective motor size.

6. Align sheaves with a straightedge or string. For multi-
groove sheaves, align center lines.

7. Check belt tension. Detailed instructions are given in
the Maintenance section of this manual.

8. When properly aligned and tensioned, check that no
point on the belt nearest the drive bearing is within 1/
2-inch of unit flanges or structural supports.

9. After drive components have been positioned correctly,
tighten all sheave setscrews to the torque values given
Table 4.

Table 4 Torques for Tightening Locking Screws, Bearings
and Sheaves

TORQUE FOR TIGHTENING
SETSCREWS

SET HEX RECOM.
3CRE’W SIZE TORQUE

DIA. ,CROSS INCH FOOT
FLATS LBS. LBS.

V,=" 1," 66 5.5
silo" Sly,, 126 10.5
%" 3/16" 228 19,0

7/6,, 7/==’, 348 29.0
1/2" 1/4" 504 42.0

" s/6" 1,104 92.0

TORQUE FOR TIGHTENING
SEALMASTER LOCKING COLLAR

HF__X RECOM.
SIZE TORQUE

COL- SCREW ACROSS INCH FOOT
LAR DIA. FLATS LBS. LBS.

2-015B 8-32 ’VZ" 70 5.8
2-13B 8-32 " 70 5.8
2-17B 10-24 9/,, 90 7.5

NOTE: Tghten beadng ,setscrews to the torque shown before running unit.
Setscrews can inosen in shipment.

DAMPERS
DRIVE ROD ASSEMBLY BLOW-THRU MULTIZONE
UNITS

On all Blow-Thru Multizone units, the zone damper drive
rods are recessed to prevent damage during shipment.
Before attaching ductwork, complete the following steps
and then set the damper zones as instructed after this list.
Refer to Figures 23 to 24B.

1. Loosen the damper rod clip screws and extend each
drive rod 2-1/2 inches beyond the edge of the damper
assembly flange. See Figure 23.

2. Check each set of damper blades to make sure that
they are at 90-degree angles to each other. Move the
dampers to be sure they are not binding.

3. Tighten all damper rod clip screws.
4. Under certain operating conditions, condensate may

form on the cold deck portion of the damper section.
To prevent this, insulate around the damper rods. Be
sure that the insulation does not affect damper
operation.

SETI’ING THE DAMPERS

Dampers on all units must be adjusted to ensure proper
operation. Complete the instructions for each damper sec-
tion. See Figure 24A.

1. Select the number of damper segments required for
the first zone. Loosen the damper lever set screw
and turn all of the damper blades within the zone to
the same position.



2. Tighten the damper lever set screws for this zone.
3. Cut the damper linkage bar at the last lever. Figure

24A illustrates an example that uses two damper

segments.
Set all other zones with the same procedure given
above.

NOTE: Damper operators must be connected to damper

drive rods on the linkage side of the zone damper

section.

DAMPER OPERATORS

Damper operators, levers and linkages, if not factory provid-
ed, are to be provided and installed by the contractor. Tables
5 through 8 list approximate values ofdampertorques to size

the damper operators. When two motors are required, use

synchronous motors. See Table 8A for actuatortorques used

with Multizone and 3-Deck Multizone damper units.

To install the operators, connect the motor to the damper

drive rods on the linkage side of the zone damper section.

Mount damper levers as close to the side of the unit as

possible.

High-efficiency mixing box damper torques, given in Table

8, will vary with blade position (pement open), damper ar-

rangement (top/back or top/bottom), pressure differential,

cfm conditions and installation. The values given in Table

8 represent the maximums for all of the above conditions

up to 0.4 inches of pressure difference and at a blade

of 25 to 75 percent open. Greater pressure differ-

ices or incorrect adjustment will not be compensated for.

When low leak and ultra-low leak dampers are installed,

operators should be sized according to operating torques

given in Tables 5 through 7. Since low leak and ultra-low

ASSEMBLY DRIVE
21/2

/ FLANGE
ROD _.

o o

FIGURE 23 Zone Damper Blade Assembly

DAMPER
BLADES

.." /LINKAGE DAMPER

,f BAR RODS

FIGURE 24A Setting the Zone Damper Rods and Damper Linkage

leak damper operating torques are much higher than those

for standard dampers, care must be taken to choose a
properly sized operator. Stroke distance from full-closed to

full-open is 90 degrees.

Low leak dampers with blade seal material, should not be in-

stalled in positions where temperatures might exceed 150 F.

Damper
Blade
Edge

Damper Blade Face

Hot Deck

(airflow)

Bypass Deck

Cold Deck

(Hot Deck Open 0nly)

NOTE: Bypass deck damper blades should beset at9Odegreesto the adjoining damper b;aGus.

Hot Deck Hot Deck

Bypass Deck

Cold Deck

(Bypass Deck Open Only)

Bypass Deck

Cold Deck

(Cold Deck Open Only)

FIGURE 24B Proper Three-Deck Multizone Damper Blade Configuration
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TABLE 5 External Face and

3 30 36

6 33 43

7 33 43

8 35 47

9 36 47

10 36 52

12 38 67

14 40 63

17 42 68

21 77 108

25 84 121

31 93 142

38 100 159

41 110 190

50 124 214

63 145 259

NOTE:

LOW Leak

37 39 41 39 41 43 44

47 50 53 50 54 57 60

47 50 52 49 53 56 59

52 56 59 55 60 64 67

51 55 56 54 56 62 65

56 63 67 62 68 73 77

65 71 76 70 77 83 88

71 79 85 77 68 94 100

78 87 93 85 95 103 110
120 131 139 128 141 151 159

136 149 159 146 161 173 183

161 177 190 174 193 210 222

162 202 217 198 221 241 256
216 239 256 234 261 283 300

250 280 304 273 310 339 363

505 343 373 335 381 419 449

On larger units withextemal faceand bypass dampers it may be necessaryto use twoopposed damperoperatorstoavoid excessive bending ofdampershaft linkage.

TABLE 6 Intemal Face and

3 30

6 33

7 33

8 35

9 36

10 38

12 38

14 40

17 42

21 77

25 84

31 93

35 100

41 110

50 124

63

NOTE:
145

Leak

33 35 38 37 35 37 38 39

40 43 45 47 44 47 49 51

39 42 44 46 44 46 48 50
45 48 52 54 51 55 56 50
44 46 49 51 46 51 64 56
48 53 57 60 56 61 65 68

52 57 52 65 61 68 71 74

56 63 68 72 67 73 78 93
62 70 77 82 76 84 90 98
101 111 119 125 118 127 135 142
111 122 130 138 129 139 146 155

129 143 164 164 152 166 178 187
143 160 174 186 171 188 203 214
159 179 195 208 192 212 228 241

183 298 26 242 222 245 265 281

219 249 274 293 269 298 323 343

On larger units with intemal and extemal face and bypass dampers it may be necessary to use two opposed damper operators to avoid excessive bending
shaft linkage.

of damper
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TABLE 7 Combination Box Low Leak Dam

3 7 11 13 14 15 14 15 17 18

6 9 16 18 20 22 20 23 25 27

7 10 17 20 23 25 22 25 27 29

8 11 20 23 26 28 25 29 32 34

9 12 20 23 25 27 25 28 30 32

10 13 24 28 32 35 31 35 39 42

12 14 27 32 37 40 35 41 45 48

14 16 31 38 43 47 42 48 53 57

17 18 38 44 50 54 48 56 62 67

21 40 62 71 78 84 77 85 93 98

25 47 73 83 91 98 -gO 100 108 115

31 57 87 99 109 117 107 119 129 137

35 64 99 112 124 133 122 135 147 156

41 74 114 130 144 154 141 157 170 181

50 89 139 158 174 188 171 191 207 221

63 110 169 192 212 227 208 231 251 266

NOTE:
Off larger units with intem and extem face and bypass dampem # may be necessary to use two opposed damper operatom to avoid excessive bending of damper
sha linkage.

TABLE 8 High Efficiency Mixing Box Darner Torque

3 0.65

6 1.10

8 1.50

10 1.85

12 2.25

14 2.70

17 3.15

21 3.75

25 4,50

31 5.30

35 6.20

41 7.20

50 9.10

63 10,75

TABLE 8A Multizone and Dam Actuator To ues (In./Lbs)

Torque
[In./Lbs) 27 29 31 32 33 34 36 38 41 45 48 51 57 66
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VARIABLE INLET GUIDE VANES
Inlet vanes are used to regulate fan capacity and to
reduce horsepower at lower system requirements.

Inlet guide vane operator motors, if not factory provided,
are to be provided and installed by the contractor, ac-
cording to the operating torques given in Tables 9, 10,
and 11. Control lever stroke and radius is given in Figure
25.

Before operation, check the vanes and assembly for
freedom of movement. If resistance above the torques
given in Tables 9, 10 and 11 is encountered, check for
vane damage or linkage misalignment. Do not force the
vanes. See Figure 25 for typical inlet vane operation.
Figures 26 and 27 illustrate FC and AF inlet vanes.

TABLE 9 Torque and Force Required to Operate Inlet Vanes
AF Fans Unit Sizes 35-86

35 Open 70.0 7.7 158.0 16.7
Close 17.0 1.9 39.0 4.3

41 Open 94.0 10.3 214.0 23.5
Close 23.0 2.6 53.0 5.9

50 Open 128.0 14.1 267.0 31.5
Close 31.0 3.4 71.0 7.8

63 Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

73 Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

86 Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.5

When automatic vane control is used, adjustment must be
made to avoid forcing the vanes past either the full-open
or full-closed positions. A locking lever is furnished if the
inlet vanes are to be used with manual control.

LEVER MAY BE USED
FOR MANUAL OPERATION

90 DEGREES| /
.,’FULL OPEN"/

4" RADIUS
1 (FORWARD

._1 CURVED
INLET VANE)

THE FORCE REQUIRED
TO OPERATE

"HE INLET VANE IS APPLIED
AT THIS POINT

USE THE %" DIA. HOLE FOR DAMPER OPERATOR
(PNEUMATIC OR ELECTRIC, I,F- BY OTHERS)

(OPPOSITE DRIVE SIDE ONLY)

NOTES:
1. Lever is furnished with the inlet vanes.
2. To open the inlet vanes, rotate the control lever clockwise

for left-hand mount and counterclockwise for right-hand mount.

FIGURE 25 Inlet Vane Operation

TABLE 10 Torq and Force to Operate Inlet Vanes FC Fans Unit Sizes 6-31

Open 5.7 2.2 19.6 5.1
1-101/= Close 2.9 0.8 6.5 1.9

Open 10.0 2.5 22.5 5.7
12/, Close 3.5 0.9 7.8 2.1

Open 10.9 2.8 24.5 6.2
1-131/2 Close 3.9 1.0 8,7 2.3

Open 14.1 3.6 31.9 8.0
1-15 Close 5.0 1.3 11.4 3.0

Open
Close1-161/2

Open
1-18V4 Close

Open
1-20 Close

Open
1-22 Close

Open
1-25 Close

2-131/2

2-15

Open
Close

Open
Close

Open
Close2-16V2

Open
2-181/,= Close

Open
2-20 Close

18.0
6.4

4.5
1.6

23.1 5.8
8.3 2.1

24.0 6.0
9.0 2.3

25.0 6.3
9.5 2.4

26.5
10.0

21.8
7.8

28.3
10.1

36.0
12.8

6.7
2.5

5.5
2.0

7.1

2.6

9.0
3.2

11.6
4.2

46.3
16.5

40.5
14.4

10.3
3.7

52.2 13.3
18.6 4.8

54.0 13.7
19.5 5.1

56.0 14.2
21.0 5.3

59.7
22.5

49.1
17.5

63.9
22.8

15.1
5.6

12.4
4.6

16.0
5.7

81.1 20.3
28.9 7.3

104.4
37.3

26.3
9.4

46.0 12.0 108 27.2
18.0 4.5 39.0 9.9
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TABLE 11

25
35

27

27
41

30

50 30

63 30

ue and Force

C,

Open
Close

Inlet Vanes FC Fans Unit Sizes 35-63

26.5
10.0

115

40

6.7
2.5

29
10

59.7
22.5

190

15.1
5.6

23
240
140 35

Open 115 29 190 48 240 60

Close 40 10 90 23 140 35

Open 120 30 200 50 260 65

Close 50 13 100 25 50 38

Open 120 30 200 50 260 65

Close 50 13 100 25 50 38

Open 120 30 200 50 260 65

Close 50 13 100 25 50 38

*NOTE: Force is calculated using a 4" lever arm.

FAN

FIGURE 26 Forward Curved Inlet Vanes

All inlet and discharge air duct connections to the unit
should be made with a flexible material. Typically, about
three inches is needed for this connection to rigid du-
ctwork. Do not draw the flexible material tight; leave it suf-
ficiently loose to prevent the transmission of any noise or
vibration to the ductwork.

Duct turns and transitions must be made carefully to mini-
mize air friction losses. Avoid sharp turns and use splitters
or turning vanes when elbows are necessary, as shown in

Figure 28. Make turns in the same direction of rotation as
the fan. Discharge ductwork should run in a straight line,
unchanged in size or direction, for at least a distance of
1-1/2 fan diameters. See Figure 28.

MAKE TURNS IN - 2PLITTERS OR

SAME DIRECTION AS ,,URNING VANES

FAN ROTATION

FIGURE 28 Discharge Ductwork Recommendations

FIGURE 27 Airfoil Inlet Vanes

DUCT CONNECTIONS
All air ducts should be installed in accordance with the
standards of the National Fire Protection Association for
the Installation of Air Conditioning and Ventilating Systems
Other than Residence Type (NFPA 90A), and Residence
Type Warm Air Heating and Air Conditioning Systems
(90B).
NOTE: Installations that have supply ductwork without
return ductwork may be restricted by local codes to serve
a space exceeding 25,000 cubic feet in volume.

On two-fan units, both fan discharge openings should be
jointed to a common duct after the recommended length of
straight run. Figure 29 illustrates a proper duct run that will

prevent unequal handling of air by the fans. Maximum duct
transition should be 30 degrees. The included angle
between joining ducts should not exceed 60 degrees. If
necessary, split the duct at any point beyond the common
connection.

For multizone units, zone duct clips are provided for at-
taching the ductwork to each zone. Refer to Figure 30.
Inset the clips on the damper partitions as required for the
number of zones. Approximately 7/16-inches of space will
be left between each zone when the duct collar is placed
in the duct clip.

NOTE: When attaching the ductwork to multizone units,
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ensure that the duct connection does not interfere with

damper blade travel. If necessary, attach the ductwork to
the outside of the fan discharge in order to leave the
damper clear of obstructions. A clearance of one inch

(minimum) is required between ductwork and low leak
dampers for proper damper operation.

11/2 FAN DIA
MINIMUM :

IO

/ \
30 DEGREES MAXIMUM TRANSITION

60 DEGREES MAXIMUM

UNIT

FIGURE 29 Discharge Ductwork Recommendations for Two-Fan
Units

FIGURE 30 Zone Duct Clip Installation

PIPING
CONDENSATE DRAIN CONNECTIONS

CAUTION: Failure to provide adequate condensate
piping may result in water damage to the equipment or
building.

Threaded condensate drain connections are provided on
both sides of the coil section drain pan. Pitch the line

downward toward an open drain and install a plugged tee
to facilitate cleaning. Make sure the drain pan connection
openings are unobstructed. Trap the drain line as shown in

Figure 31 for draw-thru units and Figure 32 for blow-thru
units. Draw-thru units size 73 and 86 have additional drain
connections on both sides of the fan section. Run these

drain connections into the coil section drain line or to a
separate open drain.

Drain connection size on unit sizes 3 through 31 is 1-1/4-

inch NPT (extemal). Drain connections on units size 35 to
86 is 1-1/2-inch NPT (internal). Install pipe caps or plugs
on all unused unit drain connections.

Note: For units with optional wide coil, the contractor will

need to extend the drain pan nipples under the extended
drainpanbefore connecting the drain trap. Nipplelength ex-

tension is determinedbyunitsize. Forsize 3-31 units, addan
additional 71/inches in length. Size 41-50 units, add an ad-

ditional 12-inches in length. Size 35, 63, 73and86 units, add

an additional 81/-inches in length.

"H" DIMENSION TO BE MINIMUM
OF 1/2" PLUS TOTAL STATIC

PRESSURE

DRAIN PLUG

FIGURE 31 Drain Trap for Draw-Thru Units

"K" MIN. 1/2"

"H" DIMENSION TO BE EQUAL

PLUS TOTAL STATIC PRESSURE

FIGURE 32 Drain Trap for Blow-Thru Units

SPRAY SECTION PIPING SPRAYED COIL CLIMATE
CHANGER

Sprayed coil units require the following piping to the spray
section:

1. Make-up water to the float line. See Figure 33A.
2. Water line from overflow connection to a trapped

drain.
3. Shutoff valve and piping to an open or trapped drain.
4. Water line to the quick-fill connection.
5. Insulation of extemal piping around the spray pump to

prevent condensate runoff.
6. Fill the spray tank.
7. Adjust the float valve to maintain a level 1/2-inch

below the overflow outlet.

NOTE: Air must be purged from the system and spray
pump vavle must be adjusted for proper water flow. In-
structions are given in the Start-Up section of the CLCH
maintenance manual

CAUTION: Water treatment Is required for Sprayed Coil

Climate Changers if the supply water is scale forming
or corrosive. If necceasary, engage the services of a

qualified water treatment specialist. The object of water
treatment is to prevent the fouling of the coil surfaces
or undue metal damage. THE TRANE COMPANY CAN
ASSUME NO RESPONSIBILITY FOR EQUIPMENT FAIL-
URES WHICH ARE THE RESULT OF UNTREATED OR IM-
PROPERLY TREATED WATER.



INSPECTION
WINDOW

PRESSURE
GAUGE QUICK FILL

//4" NPT INT

II I] /111 FLOAT

II II/ III VALVE

/ .-’OVERFLOW./ ...,
11/,= NPT INT

RGURE 33A Sprayed Coil Unit Tank Connections

GENERAL COIL PIPING RECOMMENDATIONS
1. Proper installation, piping and trapping is necessary to

insure satisfactory coil operation and to prevent operational
damage.

2. When selecting coil location, allow sufficient space for
access to the coil for routine maintenance and service.

3. Support all piping independently of the coils.
4. Provide swing joints or flexible fittings in all connections that

are adjacent to heating coils in order to absorb thermal ex-
pansion and contraction strains.

5. The Trane Company recommends that a short pipe nipple be
used on coil headers prior to making up any welded flange or
welded elbow type connections. This allows the use of a
back-up pipe wrench when it is necessary to further rotate
the welded flange or elbow when lining up bolt holes on the
prefabricated piping.
NOTE: Use a "Back-Up Wrench" when attaching piping to
coils with copperheaders. Do not use brass fittings orbrass
pipe connectors. Brass distorts easily and causes con-
nection leaks.

Delta-FIo coils have copper headers which extend outside
the unit casing so that back-up pipe wrenches can be used.

6. When attaching the piping to the coil header, make the con-
nection only tight enough to prevent leaks. Maximum recom-
mended torque is 200 foot-pounds. Use pipe sealer on all
threaded connections. The use of Teflon tape or paste is
not recommended by Trane.

7. After completing the piping connections, seal the gap be-
tween the pipe and casing with tape or mastic before insu-
lating the pipes.

8. To connect supply and retum coil piping, outer coil panels
must be removed. If not ordered, drain and vent access
holes must be drilled. See Item 9.

9. Provisions must be made to drain those coils that are not in
use when subjected to freezing temperatures.

CAUTION: Failure to properly drain and vent co/Is when
not in use during freezing temperatures may result in
coil freeze-up damage.

Coil types N, NS and A may be adequately drained in their
pitched position in the unit. In coilless units, the coil, after
field installation, is not pitched (unless special pitching coil
support channel is ordered for steam coils) and may be ade-
quately drained in their position in the unit.

(Type N is drainable through the retum connection.) The in-
staller must provide appropriate piping for adequate
drainage.

TypeWLcoils are not drainable in either pitched or level pos-
ition. To drain these coils remove the vent and drain plugs
and blow the coils out as completely as possible with com-
pressed air. The coils should then be filled and drained
several times with full strength ethylene gylcol so that it will
mix thoroughly with the water retained in the coil. Drain the
coil out as completely as possible.

Coil types D, DD, and K, plus W, P2, P4, P8, DL and LL are
drainable in their factory-installed level position. Coil types
D, DD, DLand LL also have Trane factory-installed drain and
vent connections. Figures 34 through 39 illustrate coil drain
and vent connections.

Drainable coils installed in units containing coil types DL or
LL will also have factory-installed drain and vent
connections.

NOTE: On units with stacked coils, there is a condensate
follower located at each end of the coil connection. Figure
33B illustrates the condensate follower provided at the end
of the stacked coils.

ACCESS COIL MOUNTING
PANEL BOLT

INLET
FRAME

/ ENO
w PANEL

COIL SUPPORT
CHANNELS
OLTS TO

FAN
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FIGURE 33B Draw-Thru Unit CoIl Section Detalie with View of
Condensate Follower



11/,= NPT (INT) RETURN

/

11/, NPT (INT) SUPPLY

SQ. HD. PIPE PLUG
1/2" NPT DRAIN

AIR

ee FLOW

251/=

24"HEADER

COIL
SIZE C B

30 311/2" 81/,=

33 341/’ t"

NOTE: COIL CONNECTIONS AVAILABLE RIGHT OR LEFT HAND
(DETERMINED BY FACING INTO AIRFLOW)

1/2"NPT VENT.

1/" NPT (INT) //
RETURN

1/’ NPT DRAIN

21/2 NPT (INT)
SUPPLY

1/2" NPT DRAIN-._..

A

6,,"

LFLOW

30" AND 33" HEADER

C

IIGURE 34 Coil Connect/k)ne With Drain and Vent Locations (Type WC 24" and Type WS 30" and 33" Headers)

VENT 1/2"NPT

WATER
INLET

2, 4 ROW 6 ROW

WATER
OUTLET

VENT 1/2" NPT

AIR FLOW

WATER INLET

WATER
OUTLET

DRAIN
1/2" NPT

R A

18" 161/2"

24" 221/2"

30" 281/2"

FIGURE 35 COIl Type P2 Connections with Drain and Vent Locations (18", 24" and 30" Headers)
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WATER OUTLET

WATER INLET

2 ROW
1.68"

VENT 1/2" NPT\

DFIAIN I/2" 0.18"

NPT

HEADER A B

18" 101/2" 6"

24" 131/2 9"

30" 161/:,’’ 12’

6 ROW

VENT 1/2"NPT

WATER INLET

AIR FLOW

VENT 1/2"NPT

WATER INLET

WATER OUTLET

DRAIN 1/z" NT

4 ROW

HEADER A B

18"’" "P/2" 9"

30" 131/2 15"

WATER
OUTLET
-j

AIR FLOW

DRAIN 1/z" NPT

8 ROW

DRAIN 1/2,, NPT

VENT 1/2" NPT

/

HEADER
18"

24"

30"

WATER
OUTLET

WATER INLET

A

FIGURE 36 Coil Type P4 Connections with Drain and Vent Locations (18", 24", and 30" Headers)

4 ROW
/VENT

22
DRAIN 1/z" NPT

HEADER
18"

24"

30"

NPT

7/z 9"

101/ 12"

131/2 15"

AIR FLOW

WATER INLET

C D

11/z 11/z

0" 41/2

11/2" 11/;,

8 ROW
VENT 1/2"NPT

,/3"
WATER
OUTLET

HEADER
18"

24"

30"

A

16t/=

221/

281/2

FIGURE 37 Coil Type 1=8 Connections with Drain and Vent Locatlone (18% 24", and 30" Headem)



,-C.-/,
1/2" NPT (INT) VENT

l/,, CONNECTIONS
AIR

----H- L 2’/,’" NPT 0

:- (INT) SUPPLY

2-ROW

COIL
SIZE A B C D E H F

18 6,Y4" 9/4 191/2" 81/4" 11 V4" 6V=" 4"

24 9"1A 123/4" 251./2" 111/4" 141/4" 6V=" 4"

30 12/4" 15#’ 311/2" 141/4" 17!/4" 6V=" 4"

33 14V4" 171/4" 34I/’ 15"/4" 184" 61/2" 4"

4-ROW

H F

91/2" 7"

91/2" 7"

91/2" 7"

91/2" 7"

6-ROW

RIGHT HAND COIL
CONNECTIONS
ROWS G

3 3

4 41/2

6 71/2

8 10V=

8-ROW

H F H F
121/2" 10" 15Y=" 13"

121/=" 10" 151/2" 13"

12Y=" 10" 151/2" 13"

12V=" 10" 15!" 13"

NOTE: Coil connections available right or left hand (determined by facing into air flow).

FIGURE 38 COil Type W Connections With Drain and Vent Locations (18", 24", 30", and 33" Headers)

21/2" NPT (INT)
SUPPLY

1/2" NPT SQ. HD.
PIPE PLUGS VENT

/’
Ol ::::: O O

O O O O

O O E:: O OJ O OI E:: O O

00l 0 0

00 00

\o1 o : o o

0 0 EII 0 0

O O 0 0

O 0 O O

O O 0 O 0

,,,
RH DRAIN HOLES
(COIL W!TH

’DRAIN HOLES)

2V2" NPT (INT)
RETURN

AIR

FLOW

-- 1/2" NPT SQ. HD.
PIPE PLUGS DRAIN

COIL
SIZE

18
24
3O
33

B

12/4

15/4

171/4"

C

191/2"

251/2"

311/2"
341,

ROWS A

6 12V2"

8 151/2

10 181/z

12 211/2"

FIGURE 39 Right Hand Coil Type WD Connections with Drain end Vent Locations (6, 8, 10, and 12 Row)

STEAM COIL PIPING CAUTION: Failure to properly drain end vent coils when

Refer to Figures 40 to 45 for typical steam coil piping.

CAUTION: Condensate must flow freely from the coil at
all times In order to prevent coil damage from water
hemmer, unequal thermal stresses, freeze-up and corro-
sion. Complete the following recommendations to
prevent coil damage.

not in use during freezing temperatures may result in

coil freeze-up damage.

1. Check that the coil is installed correctly, with airflow in

the same direction as indicated on the nameplate or
coil casing.

2. Install a 1/2-inch, 15-degree swing-check vacuum
breaker in the unused condensate return tapping as
close as possible to the coil.



TABLE 12 Cooling and Heating Coil Connection Sizes (Inches NPT)

18, 24, 30, 33

O 18, 24, 30, 33 2.5 2.5 0.5 0.5

DD 18, 24, 30, 33 2.5 2.5 0.5 0.5

WD 18, 24, 30, 33 2.5 2.5 0.5 0.5

K 18, 24, 30, 33 2.5 2.5 0.5 0.5

P2 18, 24, 30 0.75 0.75 0.5 0.5

P4 18, 24, 30 1.0 1.0 0.5 0.5

P8 18, 24, 30 1.25 1.25 0.5 0.5

18 1.0 1.0 0.5 0.5
WC 24 1.25 1.25 0.5 0.5

30, 33 2.5 1.5 0.5 0.5

WA 18, 24, 30, 33 2.5 2.5 0.5 0.5

18 2.0 1.0 NA NA
N, NS 24 2.5 1.25 NA NA

30, 33 3.0 1.25 NA NA

18 2.5 1.0 NA NA
A, AA 24, 30, 33 2.5 1.25 NA NA

"1-[ 18, 24, 30, 33 0.75 0.75 NA NA

DL 18, 24, 30, 33 1.5 2.0 0.375 0.375

WL 18, 24, 30, 33 1.5 2.0 0.375 0.375

LL 18, 24, 30, 33 2.5 2.5 0.375 0.375

Notes:
1. Connections are NPT internal.

2. Coil Type NS drains through supply connections.

3. Vent the vacuum breaker line to the atmosphere or
connect it to the return main at the discharge side of
the steam trap.

NOTE: Vacuum breaker relief is mandatory when the
coil is controlled by a modulating steam supply or a
two-position (ON-OFF) automatic steam supply valve.

4. Run the return pipe at the full size of the steam trap
connection except for the short nipple screwed directly
into the coil condensate connection. Do not bueh or
reduce the coil retum tapping size.

5. With automatic controls, or where the possibility of low
pressure supply steam exists, use float and thermo-
static traps with atmospheric pressure gravity drain and
continuous discharge operation. Locate the steam trap
discharge at least 12 inches below the condensate
return tapping. Use bucket traps only when supply
steam is unmodulated and pressure is 25 psig or
higher.

6. When coils are installed in a series, size the steam
traps for each coil using the capacity of the first coil
in airflow direction.

7. Always trap each coil separately to prevent holdup in
one or more coils.

8. Always install strainers as close as possible to the
inlet side of the trap.

9. Use a V-port modulating valve to obtain gradual modu-
lating action.

10. Control each coil bank separately when installing coils
for series airflow with automatic steam control valves.

CAUTION: Always open the steam supply control
valve slowly to prevent possible co//damage.

11. Do not modulate systems with overhead or pressurized
returns unless the condensate is drained by gravity to

TABLE 13

2 7/ 1%

18 3 7/ 1%

6 11/e 2!

12 1% 2,

2 7/8 1%

24 4 1%

8 l/t 2

16 (2)1V (2)2
2 7/ 1%

4 / 1%

30 5 7 2

10 1% 2

20 (2)1% (2)2
3 1%

7 1 2

11 1% 2

(2)1% (2)2Y
NOTE: Connections are piping OD.
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a receiver (vented to the atmosphere) and returned to
the main by a condensate pump.

12. At start-up on units with fresh air dampers, slowly turn
the steam on full for at least 10 minutes before
opening the fresh air intake.

13. Pitch all supply and return steam piping down a
minimum of inch per 10 feet in the direction of flow.

14. Do not drain the steam mains or takeooffs through the
coils. Drain the mains ahead of the coils through a
steam trap to the return line.

15. Overhead returns require 1 psig of pressure at the
steam trap discharge for each 2-foot elevation to
assure continuous condensate removal.



FULL SIZE OF
STEAM TRAP
CONNECTION

MV GV

FULL SIZE OF

:_VB COIL CONNECTION
GV

.ST

II FULL
---.q----SIZE

II OF

1MAIN

PIPING SUPPLIED
BY INSTALLER

FIGURE 40 Typical Piping for Type NS Steam Coils and
Horizontal Tubes for Horizontal Airflow

MV

PIPING SUPPLIED
BY INSTALLER

FIGURE 41 Typical Piping for Type NS Steam Coils and Vertical
Tubes for Vertical Airflow

GV( FULL S,ZEbF J
COIL BANK SUPPLY< IC

PIPING SUPPLIED
BY INSTALLER

12" MIN.

12" MIN.

12" MIN.

FIGURE 42 Typical Piping for Type A Steam CoIls, High
Pressure, Horizontal Tubes for Horizontal Airflow

GV

SIZE T[’,jC

MOAIN e S-T--

PIPING SUPPLIED
BY INSTALLER

GV

M MAIN

FIGURE 43 Typical Piping for Type A Steam CoIls, High Pressure
Vertical Tubes for Horizontal Airflow

GV MV (N COIL)
COIL)

SfEAM M.,.,. r’[

GV

PIPING SUPPLIED
BY INSTALLER

, VB

r
VB

FIGURE 44 Typical Piping for Type A or N Steam Coils,
Horizontal Tubes for Horizontal Airflow

MV (N COIL)
OV (A COIL),

FULL SIZEOL
COIL CONNECTION..

CONNECTION
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FIGURE 45 Typical Piping for Type A or N Steam Coils, Vertical
Tubes for Horizontal Airflow



HOT WATER COIL PIPING

Refer to Figures 46 to 48 for typical hot water coil piping.

1. Check that the coil is installed correctly, with airflow in the
same direction as indicated on the nameplate or coil casing.

2. TypeW, WL, DL, andWC hot water coils are self-venting
only if the water velocity exceeds 1.5 feet per second. If it
is below this rate, ventthe coils by either ofthe following
methods:

a. Install an air vent in the top pipe plug tapping of the
return header.

b. Vent from the top of the retum header horizontally to the
retum piping if the retum line rises and is above the top
of the coil.

CAUTION: Do notthrottleormodulate the waterflow forcoils
that are exposed to freezing air. Coildamagemay result from
freeze-up.

L- BY INSTALLER

FIGURE 48 Typical Piping for Type W or WA, 1-Row Water Coil

GV

PIPING SUPPLIED V
BY INSTALLER

FIGURE 46 Typical Piping for Type WC Water Coil

WATER COOLING COIL PIPING

Refer to Figures 49, 50 and 50A for typical water cooling coil

piping.

I. Check that the coil is installed correctly, with airflow in the
same direction as indicated on the nameplate or coil casing.

2. Vent both supply and return lines.
3. Install a strainer ahead of the control valve, if used.
4. Install a drain line and shutoff valve in the supply line nearthe

coil.
5. Check for coil fin damage and straighten if necessary.

6. Type W, D, K, DL, WL and LL water coils are self-venting
only if the water velocity exceeds 1.5 fps. Type DO and
WD coils are self-venting only if the water velocity ex-
ceeds 2.5 fps. If water velocity is below these minimum
values, vent by one of the following methods.

a. Install an air vent in the top pipe plug tapping of the
return header, or;

b. When the return line rises above the top of the coil, vent
from the top of the return header horizontally to the
return piping.

AV
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’J" i";
GV
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FIGURE 47 Typical Piping for Type W, Two-Row Water Coil
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Figure 49 Typical Piping for Type D, W or K Water Cooling Coils

with End Connections.
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Figure 50 Typical Piping for Type DD Water Cooling Coil with

Center Connections.

Figure 50A Typical Piping for 2-Row, Type WL end DL Water Coil

with Drain and Vent Locations.
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IGURE 1 -Type Refrigeant Coil

REFRIGERANT COIL PIPING

NOTE.: This coil has been dehydrated and charged with a hold-
ing charge. To prevent leaks and system contamination, do not
break the seals until the coil is instafled.

Check that the coil is installed correctly, with airflow in the same
direction as indicated on the coil nameplate or casing. The suc-
tion connection must be at the bottom of the suction header.

Follow accepted refrigeration piping practices and safety pro-
cautions. See Figuro 51 for typical rofrigerant ceil piping. General
refrigerant piping recommendations for component selection and
line sizing follow. Specific rocommendations should be provided
with the high-side components, including instructions for pres-
sure testing, evacuation, and system charging.

Leak-test the entiro rofrigeration system after piping is complete.
Charge the unit according to approximate weight requiroments
and operating prossuros. Measure superheat and adjust the ther-
mal expansion valve setting if necessary.

GENERAL REFRIGERANT PIPING RECOMMENDATIONS

Liquid Line Components

Trane recommends the use of a properly sized liquid line filter-
dder, installed upstream from the expansion valve and as close to
the evaporator coil as possible. Filter-drier selection should be
based on a maximum pressure drop of 2 psi at the design
condition.

In addition, a moisture indicatodsight glass should be installed
between the expansion valve and filter-drier. The moisture indi-
catodsight glass must be sized to match the size of the liquid line
at the thermal expansion valve.

A liquid line shutoff valve with access port should be sized with
the selected liquid line OD, and installed close to the condenser.

Other valves, tube bends, and reducers should be minimized,
since these items tend to increase pressure drop and reduce sub-
cooling at the expansion valve.

The Thermal Expansion Valve (TEV) must be selected for proper
size and capacity. A slightly oversized valve will allow the unit to
operate satisfactorily at low-load conditions. The use of a hot gas
bypass valve should be taken into account when sizing the TEV.

Liquid line receivers, other than those factory-installed, are not
recommended.

Suction Line Components

A suction line pressure tap should be installed on the leaving side
of the evaporator coil near the TEV sensing bulb location. Accu-
rate superheat measurement and thermal expansion valve ad-
justment demands that suction prossuro be measurod near the
evaporator coil.

Suction line filter-driers are usually only necessary on systems
that have experienced a severe compressor motor burn-out or
other failuro which rosults in extremely high refrigerant tem-
peratures. This filter-drier should not be left in the suction line
permanently.



Liquid Line Sizing

All compressors have a Refrigerant Charge Limit (RCL) that must
not be exceeded. Since the RCL and pressure drop are in direct
conflict with each other, Trane recommends that the liquid line be
sized as small as possible, while maintaining a low enough pres-
sure drop to ensure 5 degrees F of subcooling at the expansion
valve.

Suction Line Sizing

Suction line tubes must be sized to maintain refrigerant vapor ve-
locities that are high enough to ensure oil entrainment under all
operating conditions.

Although not harmful, it is not necessary to pitch horizontal suc-
tion lines toward the compressorwhen the refrigerant coil is used
with Trane condensing units, which are designed with a gas trap
in the suction line just prior to the compressor. This gas trap helps
the crankcase heater to stop temperature-induced migration
during the off cycle. However, it also eliminates gravity flow to the
compressor sump.

WIRING
WARNING: DISCONNECT ELECTRICAL POWER SOURCE
BEFORE SERWCING THE UNIT OR CONNECTING ELEC-

TRICAL WIRES. FAILURE TO DO SO MAY RESULT IN PER-
SONAL INJURY OR DEATH FROM ELECTRICAL SHOCK OR
ENTANGLEMENT IN MOVING PARTS.

Wiring to the unit fan motor and the spray pump motor (sprayed
coil units only) must be provided by the installer and must comply
with all national and local electrical codes. The installer must also
fumish a fused disconnect switch in compliance with national and
local electrical codes.

CAUTION: Use copper conductors only for terminal con-
nections. Use ofaluminum or other type of wiring may result
in galvanized corrosion or overheating and resultant equip-
ment damage.

Fan motors require motor overload protective devices that are
rated or selected in compliance with the National Electric Code.
Specific unit and motor connection diagrams are provided on the
unit. If wiring directly to the motor, provide a flexible connection at
the motor to permit fan belt adjustment. Fractional-horse-power
motors may be factory-connected to a terminal box on the unit. If
this construction is provided, complete field widng to this con-
nection box.

INSTALLATION CHECKLIST
Complete this checklist as the unit is being installed to verify that all recommended installation procedures are accomplished before
the unit is started. This checklist does not replace the detailed instructions given in appropriate places in the Installation section of
this manual. Read the entire section carefully to become familiar with the installation before installing the unit.

WARNING: DISCONNECTELECTRICAL POWER BEFORESERVICING OR INSPECTING THE UNIT. FAILURE TO O0SOMAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTANGLEMENT IN MOVING PARTS.

RECEIVING AND HANDLING

[] 1. Unit and accessories are inspected for shipping damage or material shortage. Report any claims immediately.

[] 2. Unit nameplate data agrees with submittal and ordering information.

LIFTING

[] 1. Center of gravity is approximated.

[] 2. Proper rigging devices are installed, including slings and spreader bars.

[] 3. Unit is hoisted to its approximate location.

UNIT LOCATION

[] 1. Floor or foundation is prepared to support unit weight and to be level.

[] 2. Sufficient access is provided for unit size, clearances and maintenance access.

[] 3. Foundation or mounting platform is sized for unit, accessories and mounting legs.

[] 4. For ceiling-mounted units, suspension frame is selected and prepared.
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MOUNTING

[] 1. Vibration isolators are installed and fastened to the floor.

[] 2. Shipping angles are removed.

[] 3. Multi-section units are assembled.

NOTE: Some un#s require further assembly after part of the unit is mounted.

[] 4. Support frame are constructed and attached for ceiling-mounted units.

[] 5. Assembled units are mounted on isolators or ceiling supports.

[] 6. Unit assembly is complete.

[] 7. Mutli-section units are joined with flexible connection material.

[] 8. Tension restraints are installed on high-pressure units.

[] 9. Splash guards are installed where necessary.

[] 10. Unit is fastened to isolators.

[] 11. Unit is level.

ACCESSORIES

[] 1. Bag filter section is installed.

[] 2. Filters are installed.

[] 3. Manometers, if necessary, are installed.

[] 4. Exhaust Air Economizer is installed.

[] 5. All accessories are installed.

FAN MOTOR ASSEMBLY

[] 1. Shafts are properly installed in bearings.

[] 2. Sheaves are properly located on shafts.

[] 3. Shafts are level and parallel.

[] 4. Sheaves are aligned.

[] 5. Belt tension is correct.

[] 6. Belt is at least 1/2-inch from unit flanges or structural supports.

[] 7. All sheave and bearing set screws are tightened to the correct torques.

[] 8. Belt guard is installed.

DAMPERS

[] 1. Blow-Thru Mutlizone units Drive rod assembly is adjusted.

[] 2.

[] 3.

[] 4.

INLET

[] 1.

[] 2.

Cold deck damper rods are insulated (if necessary).

Dampers are set for each zone. \\
Damper operators (furnished by the installer) are installed and adjusted.

VANES

Vanes and rod assemblies move freely. Lubricate if necessary.

Operators and linkage (furnished by the installer) are installed and adjusted.



DUCTWORK

[] 1. Intake and discharge connections are made with flexible connection.

[] 2. Discharge ductwork is unchanged in size or direction for at least 1-1/2 fan diameters in length.

[] 3. Adequate clearance is allowed between duct connections and dampers.

PIPING

[] 1. Condensate drain lines are trapped, installed and connected to the coil drain pan.

[] 2. Unused drain connections are plugged.

[] 3. Spray section piping is complete for sprayed-coil units.

[] 4. Provisions are made for properly draining and venting all coils.

[] 5. Supply and return coil connections are made.

[] 6. Supply and return piping is complete.

WIRING

[] 1. Supply power is connected to fan motor.

[] 2. Wiring direct to fan motor is flexible connection.

[] 3. If terminal box is provided, field-wiring to terminal box is complete.

[] 4. Supply power is connected to spray pump motor (sprayed-coil units only).

[] 5. Fused disconnect switch is installed within sight of unit.

[] 6. Motor overload protective devices are installed.

START-UP

WARNING: DISCONNECTELECTRICAL POWER AND ALLOW
ALL ROTATING PARTS TOSTOPCOMPLETELYBEFORESER-
VICING OR INSPECTING THE UNIT. FAILURE TO DO SO MAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELEC-
TRICAL SHOCK, ENTANGLEMENT IN MOVING PARTS OR
PRESSURE DIFFERENTIAL WITHIN THE UNIT.

PREPARATION

Perform the following checks and inspections before operating
the unit:

1. With the system de-energized, check that the electrical
connections are complete and tight at the terminals.

2. Make sure the belt guard is in place.

3. Inspect the fan wheels. They should turn freely in the proper
direction of rotation.

4. As mentioned previously in the Installation section, check
the bearing and sheave setscrews for proper torque settings.
Refer to applicable section in this manual.

5. Inspect fan belt tension and sheave setscrews. Belt ten-
sion, sheave alignment and setscrew torques for the
motor assembly are given in this manual.

6. Check the piping and valves for leaks. Open or close the
valves, depending on their function in the system. Drain lines

should be open. If a refrigerant coil is used, the system must
be evacuated, leak-tested with dry nitrogen, and charged
with refrigerant.

7. Check that the air filters are in place and that all dampers are
set properly.

8. Remove all foreign material from the drain pan. Check the
drain pan and condensate line to make sure they are not
obstructed.

9. All unit access panels must be in place. All screws, nuts and
bolts must be tightened to their proper torques.

10. On high-pressure units, the coil piping hole gaskets must be
installed properly.

11. If the unit includes fan paralleling control, open it fully.

12. Inspect fan motor and bearing lubrication.

CAUTION: Topreventfanmotororbearing failures, itisnec-
essary that they are lubricated properly. This must be
checkedbefore the unit is started for the first time. See the
label on the side of the unit, the tag attached to the motor
and the Climate Changer Maintenance Manual.

37



START-UP PROCEDURES

After completing all the items uner "Pre-Start-Up," the unit may
be started and the following checks and adjustments performed:

NOTE: High Pressure units with self-locking collar fan bearings.
During start-up check rotation of fan shaft to determine if fan
motoris wired correctly. Incorrect rotation offan may cause pre-
mature bearing and shaft failure.

bearings, or other drive components are replaced, the
unit vibration should be checked.

The unit vibration, measured horizontally and vertically
directly on the fan shaft bearing (perpendicular to the
shaft centerline), should not exceed 0.2 in/sec, or 3.0
mils, whichever is the lower displacement at the unit
operating speed.

SHEAVE ALIGNMENT

Measure the motor voltage and amps on all phases to insure
proper operation. Compare these readings with the motor
nameplate.

To prevent interference of the fan frame with the pelt, make sure
that the belt edge closest to the motor has the proper clearance
from the fan frame, as shown in Figure 52.

2. If the unit includes a spray pump, open the spray pump air
valve and purge air from the system. Adjust the spray pump
valve until the spray pattern diameter equals the finned
height of the top cooling coil. The resulting gauge pressure
should be between 7 and 10 psig.

3. If the unit includes fan paralleling control (two-fan, blow-thru
units only), adjustment may be required. An indication of an
incorrect setting is paralleling of the fan (pulsating operation)
and erratic fan motor amperage readings. Adjust the fan par-
alleling control until fan operation is smooth and the am-
perage reading is steady.

The fan paralleling control should be closed only far enough
to eliminate erratic operation. Rarely should adjustment
exceed two inches on either fan. If the devices are closed too
far, unit capacity will be reduced.

Align the fan and motor sheaves by using a straightedge as
shown in Figure 53. The straightedge must be long enough
to span the distance between the outside edges of the
sheaves. When the sheaves are aligned, the straightedge will
touch both sheaves at points A through D. A string, drawn
tight, may be used in the same manner. For uneven width
sheaves, place a string in the center groove of both sheaves
and pull tight. Adjust sheaves and tighten the sheave set-
screws to the proper torques, given in Table 4.

Parallel operation of the fan and motor shafts is necessary to pro-
long belt life. Place a level on the shafts to check horizontal align-
ment. Shim if necessary.

Each fan paralleling control device has two rods per fan ex-
tending upward through the top of the blow-thru fan section.
To adjust fan operation for a smooth airflow condition, the fol-
lowing should be done:

a. Loosen the locking nut on one rod, lower the rod 1/2-inch
and retighten. Repeat for the other rod on the fan.

b. If the unstable condition still exists, repeat Step A.
c. If the unstable condition still exists, relocate the fan par-

alleling control to the original position and perform Steps
A and B on the other fan.

d. If the unstable condition still exists, lower beth fan paral-
leling devices to 1-inch from the original position.
Repeat Steps A, B, and C, using 1-inch as a base
reference.

4. Measure voltage at all three wires. Maximum allowable volt-
age imbalance is two percent. Voltage imbalance is defined
as 100 times the sum of the deviation of the three voltages
from the average, divided by twice the average voltage. For
example, if the three measured voltages are 221,230 and
227, the average voltage would be 226 volts. The percent of
voltage imbalance is then calculated:

BELT

MOTOR

1/2" MINIMUM

100 { [226-221] + [230-226] + [227-226] }
2 226

2.2% (Unacceptable)

Figure 52 Minimum Allowable Distance Between Frame Work
and Fan Sheave.

In this example, 2.2 percent imbalance is not acceptable and
the power company should be notified to correct it.

If the fan speed is changed more than 5% from the origi-
nal designed rpm, or if parts such as shafts, fan wheels,

FAN ASSEMBLY SETSCREWS

Check and adjust fan wheel, bearing and sheave setscrews
whenever a component is removed or an adjustment is made.
Refer to Table 4 for recommended Torques.
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Proper belt tension is required to ensure maximum bearing and
ddve component life and is based on fan brake horsepower re-
quirement. Use Chart 1 to find the proper tension and refer to the
inset for an example. To use the chart, you must know:

1. Fan design bhp per belt (not motor hp)

2. Fan rpm

3. Fan sheave pitch diameter (Figure 54 found by mea-
suring where the middle of the belt rides in the sheave).

4. Type of belt cross-section (stamped on the belt)

ADJUSTABLE
SHEAVE

Figure 53 Sheave Alignment

FAN WHEEL CLAMPS

The clamps that hold the fan hub on the shaft must be properly
positioned and tightened to ensure safe fan operation.

NOTE: On fans that are 20 inches or smaller, the clamps should
be replaced whenever the wheel or shaft is replaced.

On fans that are 20 inches or smaller, locate the two-piece clamp
over the hub so that the hub tabs go through the clamp slots. Fin-
ger-tighten the two bolts evenly, then torque down both belts
evenly in small increments to 25 foot-pounds. The clamp flanges
should meet at beth bolt locations before 25 foot-pounds is
reached.

PITCH
PITCH

DIAMETER DIAMETER

("A" BELTS) ("B" BELTS)

BELT SHEAVE

Figure 54 Fan Sheave Pitch Diameter

OUTER
SHEAVE
DIAMETER

As shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at 1/=-inch deflection. Deflection is
determined by dividing the belt span distance by 64, as shown in
Figure 55.

On fans that are larger than 20 inches, finger-tighten the three
bolts evenly, then torque down all three bolts evenly, in small in-
crements, to 35 to 40 foot-pounds. Visually check the spacing be-
tween the three clamp flanges to make sure they are consistently
tightened.

FAN BELT TENSION

NOTE: Fan belt tension should be checked atleast twice during
the first days ofoperation, since there is a rapid decrease in ten-
sion until belts are run in.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
AND ALLOW ALL ROTATING EQUIPMENT TO STOP COM-
PLETELY BEFORE INSPECTING OR SERVICING THE UNIT.
FAILURE TO DO SO MAY RESULTIN PERSONAL INJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

DEFLECTION BELT SPAN

Figure 55 Belt Tension Measurement

Table 14 Values for K Factor (Belt Cross-Section Types)

"K" FACTOR



CHART 1 BeR Tension

BELT CROSS
SECTION
TYPE

Example:

Answer: 9.6 Ibs. @ .5 inch deflection

Pounds Force @ (Deflection)

13 12 11 10 9 8 7 6 5 4 3 2

FAN RPM

FAN SHEAVE
PITCH DIA. (INCHES)



To measure belt tension, use a belt tensioner as shown in
Figure 56. Determine actual deflection by depressing one
belt with the belt tensioner and measuring the deflection rel-
ative to the other belts or to belt line. Adjust the belt tension
to the correct pounds force and tighten all setscrews to the
proper torques.

FORCE SCALE

LARGE O RING,,--
SPAN SCALE

Figure 56 Belt Tensioner

For belt cross-section types not given inChart 1,refer toTable14
and use the following equations to calculate correct belt tension:

T+KF=
16

where F force measured in pounds at specific deflection

K constant determined by belt cross-section type
(See Table 14).

T 24,750 x (fan hp per belt)
(belt speed)

Belt speed (fan pitch diameter) x (r) x fan rpm (min)
12

For example, given the following:

Motor sheave pitch diameter: 16.8 inches, eight groove
Fan sheave pitch diameter: 19.8 inches, eight groove
Fan horsepower: 262.4 bhp
Fan rpm: 983 rpm
Belt type: 8V
Sheave span: 60.9 inches

19.8Belt speed - x 3.14 x 983 5092

T 24,750 x (262.4 bhp/8 belts) 24,750 x 32.8
5092 5092

159.4 Ibs

F- 159.4+25_ 11.51bs
16

Also, D Belt span (inches) 60.9 .95

approximately 15/16 inches

Therefore, the belt tensioner should read 11.5 pounds force at 15/
16-inch deflection. This will yield 159.4 pounds force belt tension.

Belt tensions determined by using Chart and Table 14 are
minimum values. The correct operating tension for a V-belt
drive is the lowest tension at which the belts will not slip
under start-up or peak load conditions. It may be necessary,
however, to increase the tension ofsome drives to reduce ex-
cessive belt flopping.

CAUTION: Do not over-tension the belts. Excessive
tension will reduce fan and motor bearing life, accel.
erate belt wear and possibly cause shaft failure.

Remove the belt guard and clean the sheaves and belts
with a dry cloth. Oil and gease should be kept away from
the belts because they can cause deterioration and slip-
page. The use of belt dressing is not recommended.

For further informltion this product other Trine products, referto the "TrineService LiteritureCetllog", order-

ing number IDX-IOM-1. This catalog contains liltingl Ind prtcec for ill service literature Iold by Trine. The ctilog

may be ordered by sending $20.00 check to: The Trine Coml:ny, Service Literature Sales, 3600 Pimmel Creek
Road, Ls Croe, Wl 5401.

PRINTED BY PRODUCTION SERVICES LA CROSSE
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GENERAL INFORMATION
Central Station Climate Changers(R) are air handlers designed to
provide complete heating, cooling and dehumidifying by means
of wide variety of unit sizes, coils, fans and efficiency capabilities.
This manual will cover all vertical and horizontal, draw-thru, blow-
thru, sprayed coil and high pressure units. A Periodic Mainte-

nance Checklist atthe beginning of the Maintenance section pro-
vides the suggested routine maintenance schedule. This check-
list should not be substituted for the detailed information and
procedures contained in appropriate sections of the manual.
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START-UP
WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALL ROTATING PARTS TOSTOP COMPLETEI.YBEFORESER-
VICING OR INSPECTING THE UNIT. FAILURE TO DO SO MAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELEC-
TRICAL SHOCK, ENTANGLEMENT IN MOVING PARTS OR
PRESSURE DIFFERENTIAL WITHIN THE UNIT.

PREPARATION

Perform the following checks and inspections before operating
the unit:

1. With the system de-energized, check that the electrical
connections are complete and tight at the terminals.

2. Make sure the belt guard is in place.

3. Inspect the fan wheels. They should turn freely.

4. As mentioned previously in the Installation Manual,
check the bearing and sheave setscrews for proper
torque settings. Refer to applicable section in this
manual.

5. Inspect fan belt tension. Belt tension, sheave alignment
and setscrew torque information is given in the applica-
ble section of this manual.

6. Check the piping and valves for leaks. Open or close the
valves, depending on their function in the system. If a re-
frigerant coil is used, the system must be evacuated,
leak-tested with dry nitrogen and charged with
refrigerant.

8. Remove any foreign material from the drain pan. Check
the drain pan and condensate line to make sure they are
not obstructed.

9. All unit access panels must be in place. All screws, nuts
and bolts must be tight.

11. If the unit includes fan paralleling controls, open them
fully.

12. Inspect fan motor and bearing lubrication.

CAUTION: To prevent fan motor or bearing failures, it is nec-
essary that they are lubricated properly. This must be
checked before the unit is started for the first time. Sea the
label on the side of the unit, the tag attached to the motor,
and the Maintenance section of this manual.

START-UP PROCEDURES

After completing all the items uner "Pre-Start-Up," the unit may
be started and the following checks and adjustments performed:

NOTE: High Pressure units with self-locking collar fan bearings.
During start-up check rotation of fan shaft to determine if fan
motor is wired correctly. Incorrect rotation of fan may cause pre-
mature bearing and shaft failure. Refer to bearing section in this
manual

1. Measure the motor voltage and amps on all phases to insure
proper operation. Compare these readings with the motor
nameplate.

If the unit includes a spray pump, open the spray pump air
valve and purge air from the system. Adjust the spray pump
valve until the spray pattern diameter equals the finned
height of the top cooling coil. The resulting gauge pressure
should be between 7 and 10 psig.

If the unit includes fan paralleling control (two-fan, blow-thru
units only), adjustment may be required. An indication of an
incorrect setting is paralleling ofthe fan (pulsating operation)
and erratic fan motor amperage readings. Adjust the fan par-
alleling control until fan operation is smooth and the am-
perage reading is steady.

The fan paralleling control should be closed only far enough
to eliminate erratic operation. Rarely should adjustment
exceed two inches on either fan. If the devices are closed too
far, unit capacity will be reduced.

Each fan paralleling control device has two reds per fan ex-
tending upward through the top of the blow-thru fan section.
To adjust fan operation for a smooth airflow condition, the fol-
lowing should be done:

a. Loosen the locking nut on one rod, lower the rod 1/z-inch

and retighten. Repeat for the other rod on the fan.
b. If the unstable condition still exists, repeat Step A.
c. If the unstable condition still exists, relocate the fan par-

alleling control to the original position and perform Steps
A and B on the other fan.

d. If the unstable condition still exists, lower both fan paral-
leling devices to 1-inch from the original position.
Repeat Steps A, B, and C, using 1-inch as a base
reference.

4. Measure voltage at all three wires. Maximum allowable volt-
age imbalance is two percent. Voltage imbalance is defined
as 100 times the sum of the deviation of the three voltages
from the average, divided by twice the average voltage. For
example, if the three measured voltages are 221,230 and
227, the average voltage would be 226 volts. The percent of
voltage imbalance is then calculated:

100 x { [226-221] + [230-226] + [227-226] }
2 x 226

2.2% (Unacceptable)

In this example, 2.2 percent imbalance is not acceptable and
the power company should be notified to correct it.

If the fan speed is changed more than 5% from the origi-
nal designed rpm, or if parts such as shafts, fan wheels,
bearings, or other drive components are replaced, the
unit vibration should be checked.

The unit vibration, measured horizontally and vertically
directly on the fan shaft bearing (perpendicular to the
shaft centerline), should not exceed 0.2 in/sec, or 3.0
mils, whichever is the lower displacement at the unit
operating speed.



MAINTENANCE
PERIODIC MAINTENANCE CHECKLIST

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ROTATING PARTS TO STOP BEFORE SERVICING THE UNIT
OR REMOVING THE FAN BELT GUARD. FAILURE TO DO SO
MAYRESULTIN PERSONALINJURYOR DEATHFROMELEC-
TRICAL SHOCK OR ENTANGLEMENT IN MOVING PARTS.

The following checklist describes the suggested maintenance
schedule to maintain proper operation of the unit. Detailed pro-
cedures for owner-operator maintenance checks are given after
this checklist. For more information on the unit, refer to the Ser-
vice Guide or contact a local Trane Service Company.

EVERY MONTH

[] 1. Inspect air filters. Clean or replace if clogged.

[] 2. Inspect air filter manometer for bag filters or roll filters
with manual controls. Change bag filters when manom-
eter reading is inch wg. Change roll filters when ma-
nometer reading is 1/2 inch wg.

[] 3. Check sump water concentration in Sprayed Coil units
to make sure that no corrosive or scaling conditions
have been created by poorly treated water.

EVERY THREE TO SiX MONTHS

NOTE: The procedures listed in this section should be com-
pleted every three to six months. The frequency of their com-
pletion will depend on load and ambient conditions. Detailed
procedures following this Maintenance Checklist will give more
information on suggested conditions and schedules.

[] 1. Check that fan bearing grease lines are tight to the bear-
ings so no grease leaks at the connection.

[] 2. Lubricate fan bearings.

[] 3. Check bearing locking setscrews and other setscrews
for proper tightness. All bearing races must be secure.

[] 4. Lubricate fan motors.

[] 5. Check sheave alignment and level of shafts.

[] 6, Checkfan belt tension. Adjustif beltsslip, Replacewom
or frayed belts with a new matched set.

[] 7. Inspect coils for frost or dirt built-up. Clean fins if airflow
is clogged,

[] 8. Inspect spray humidifier for lime deposits in the spray
nozzle, Clean if flow is clogged.

[] 9. Inspect steam grid humidifier wrapping. Replace if flow
is clogged.

EVERY YEAR

[] 1, Inspect electrical wiring for condition. Tighten all
connections.

[] 2. Inspect the unit casing and accessories for chipping or
corrosion. If damage is found, clean and repaint with a
good grade of rust resistant zinc chromate paint.

[] 3. Inspect the drain pan for sludge or other foreign materi-
al. Clear the drain openings and drain line to ensure ad-
equate flow.

[] 4. Check damper linkages, setscrews and blade adjust-
ment for proper tightness and operation. Do not lubri-
cate nylon damper rod bushings.

[] 5. Check inlet vane linkages, setscrews and vane adjust-
ment for proper tightness, operation, and alignment.

6. Recalibrate the filter manometer.

7. Clean and check the water system on Sprayed Coil Cli-
mate Changers.

MAINTENANCE PROCEDURES

FILTERS

Table lists air filter sizes and quantities required for all filter
boxes. Replace with UL Class 2 approved filters only. Always in-
stall filters with directional arrows pointing in direction of airflow.

To clean permanent filters, wash under a stream of hot water to
remove dirt and lint. Follow with a wash of mild alkali solution to
remove old filter oil. Rinse thoroughly and let dry. Recoat beth
sides of the filter with Air Maze filter oil or an equivalent and let
dry. Replace filter element in the unit.

Bag filters should be replaced when pressure differential across
the filter is inch wg. A manometer should have been installed for
surveillance of pressure drop across the filter.

BAG FILTER PLEATS HIGH EFFICIENCY BAG
MUST BE VERTICAL -- /’-/ FILTER MOUNTING TRACK
TO AIRFLOW "’:-- ....’S. \_

III DISPOSABLE PRE-FILTER-------- III (OPTIONAL)
II1 MOUNTING TRACK

AIR

=LOW

--/iCCESS DOOR MUST BE
FULLY OPEN TO REMOVE
FLEERS
(RIGHT SIDE DOOR SHOWN)

FIGURE Filter Mounting Track Location (Top View)



TABLE Filter Sizes and Quantities Per Set

10

12

14

17

21

25

31

35

41

73

86

2-20x25

4-16x20

4-16x25

2-20x20
2-16x25
16x20

4-16x20
2-20x25

6-16x20
2-16x25

6-16x20
2-16x25

12-16x20

7-16x20
7-16x25

14-16x25

6-16x20
12-20x20

7-16x20

10-16x25
12-20-25

6-20x20
18-20x25

2-16x25

4-16x25

4-20x25

6-16x25

4-20x25
2-16x25

8-16x25

8-20x25

10-20x25

6-20x25
6-16x25

8-16x25
12-16x20

6-20X25

20-20x25

26-16x25
14-16x25

30-20x25

36-20x25

2-20x25

4-20x25

6-20x20

6-20x25

6-16x20
3-20x25

6-20x20
3-20x25

3-20](25

9-20x20

3-20x25
12-20x20

6-20x25
9-20x20

6-20x25
12-20x20

26-16x25

32-16x25

35-16x25

49-16x25

1-24x12
1-24x24

2-24x24

2-24x12
2-20x20

2-24x12
3-20x20

1-24x12
3-24x24

5-24x20

4-24x12
5-20x20

10-20x20

2-24x12
8-24x24

2-24x12
8-24x24

15-20x20

42-20x25

20-20x20

4-16x20

4-16x25

16x20
2-16x25
2-20x20

4-16x20
2-20x25

6-16x20
2-16x25

8-16x20
2-16x25

12-16x20

7-16x20
7-16x25

14-16x25

6-16x20
12-20x20

7-16x20
14-16x25

10-16x25
12-20x25

21-20x25 42-20x25 49-20x25
7-20x20

WARNING: MAXIMUM BAG FILTER PRESSURE DROP IS 1
INCH WG. OPERATION OF THE UNIT AT A PRESSURE DIF-
FERENTIAL GREATER THAN THIS MAY CAUSE PERSONAL
INJURY OR EQUIPMENT DAMAGE FROM COMBUSTION.

Trane recommends the use of optional disposable prefilters with
high efficiency bag filters. Prefilters slide into mounting tracks just
ahead of the bag filter and serve to prolong the life of bag filters.
Figure illustrates bag filter and prefilter installation. Complete
the following to install high efficiency bag filters:

1. Ensure power is disconnected. Open filter section access
door.

WARNING: DISCONNECT POWER SOURCE BEFORE
OPENING FILTER SECTIONACCESSDOOR. FAILURE TO
DO SO MAY RESULT IN PERSONAL INJURY OR DEATH
FROM ELECTRICAL SHOCK, HIGH PRESSURES OR
MOVING PARTS.

2. Slide bag filters and flat prefilters into the appropriate filter
tracks. Bag filters must be installed with pleats vertical to
airflow.

3. Slide adjustable blockoff into filter track.

4. Close access door. If door can be closed without com-
pressing the filters, adjust the blockoff by loosening its
screws and sliding it towards the door. The door should

squeeze the blockoff against the filters, compressing them
together. Tighten the adjusting screws.

NOTE: Filters musthave an airtight seal to prevent air bypass. If
using other than recommended filters, apply foam gasketing to
the vertical edges of the filter holding frame for a tight seal

FIGURE 2 Flange Type Bsering with Grease Fitting and
Squeezeloc Tightener



TABLE 2 Recommendations for Grease Lubricated

Fan Bearings

Clean, Dry 3-6 Months
Dirty, D 1-3 Months
Dirty, Wet, High Humidity 1-4 Weeks

Texaco-Multi Fak #2 -20 F to 250 F
Shell Alvania #2 -20 F to 250 F
Mobil Mobilux #2 -20 F to 250 F
E)o(on Unirex #2 -20 F to 250 F
Texaco Premium RB -20 F to 250 F
Mobil 532 -20 F to 250 F
Exxon Beacon -65 F to 250 F
Keystone Keystone 84 H -40 F to 225 F

1-3 Months
1-4 Weeks
1-14 Days

NOTE: Greases used should conform to NLGI No. 2 penetration.

FAN BEARING LUBRICATION

Fan bearings (see Figure 2) with grease fittings or with grease
line extensions should be lubricated with a lithium base grease
which conforms to NLGI Number 2 for consistency and which is
free of chemical impurities. See Table 2 for recommended lubri-
cants. Improper lubrication can result in early bearing failure.

To lubricate the fan bearings, complete the following:

1. Bearings are to be lubricated while unit is not running, dis-
connect main power switch.

2. Connect a manual grease gun to the grease line or fitting.

3. While turning the fan wheel manually, add grease, preferably
when bearing is warm, until a light bead of grease appears at
the bearing grease seal.

NOTE: On sizes 35 thru 86 CLCH or othersize units with in-
erna/ opposite drive side bearings, it will be necessary to
remove unused bearing plate for observation of bearing
grease sea/.

CAUTION: Do not over-lubricate bearings. Excess/ve pres.
sure caused by overlubrication can displace bearing grease
seals or cause grease to overheat the bearing, resulting in
premature bearing failure.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
BEFORE SERVICING THE UNIT. IF UNIT MUST BE ON FOR
MAINTENANCE PROCEDURES, EXERCISE EXTREME CAU-
TION. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTAN-
GLEMENT IN MOVING PARTS.

FAN BEARING TIGHTENING INSTRUCTIONS
(DOUBLE LOCK SETSCREW)

The pillow block bearing with double setscrew locking arrange-
ment requires specific tightening instructions. See Figure 3.
Complete the following.

1. Rotate the shaft until the double lock bearing setscrews are
in the vertically up position as shown in Figure 4.

2. Without V-Belt tension, snug (hand tight) all four setscrews
of the double lock bearing in the numerical sequence as
shown in Figure 4.

FIGURE 3 Pillow Block Type Bearing with Grease Fitting and
Double Lock Setscrew Arrangement

3. Torque each setscrew of the double lock bearing in the nu-
merical sequence to 66 inch-pounds. See Figure 4.

FAN BEARING SELF-LOCKING COLLAR INSTALLATION

The pillow block bearing with self-locking collar arrangement is
used on size 8-35 High Pressure Climate Changer Units. See
Figure 5.

NOTE: At or before start-up check the wiring of the three phase
fan motor to assure proper shaft rotation. Incorrect fan rotation
may loosen the locking collar resulting in pre-mature beadng
failure.

Complete the following recommended steps for bearing
replacement.

1. Slip the shaft through the pillow block. Be certain the bearing
is aligned in position along the shaft to eliminate any possi-
bility of cramping loads.

2. Fasten the unit securely to the base using the proper bolt
size.

VERTICAL UP
POSITION

SHAFT

FIGURE 4 Instruction Sketch for Pillow Block Bearing with

Double Lock Setscrew



3. Manually rotate fan shaft several times to assure bearing
alignment.

4. Place the self-locking collar on the shaft with its cam adja-
cent to the cam on the end of bearing’s inner ring. Turn the
collar in the direction of shaft rotation. The eccentric re-
cessed cam will drop over and engage the corresponding
cam on the bearing inner ring.

5. Using a light-weight hammer and drift pin inserted in the drift
pin hole strike in the direction of shaft rotation to positively
engage the collar. The wide inner ring is now locked to the
shaft.

6. Tighten the setscrew to recommended torque. See Table 5.

FIGURE 5 Pillow Block Type Bearing with Greae Fitting and

Self-Locking Collar Arrangement

FAN MOTORS

Inspect periodically for excessive vibration or temperature. Oper-
ating conditions will vary the frequency of inspection and lubri-
cation. Table 3 lists recommended motor greasing ir,*ervals.

Motor lubrication instructions are found on the motortaa ol ’ame-

plate. If not available contact the motor manutacu(er for
instructions.

To relubricate the motor, complete the following:

WARNING: DISCONNECTPOWER SOURCEFOR MOTOR LU-
BRICATION. FAILURE TO DOSOMAYRESULTININJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

1. Turn the motor off. Make sure it cannot accidentally restart.

2. Remove the relief plug and clean out any hardened grease.

3. Add fresh grease through the fitting with a low pressure
grease gun.

4. Run the motor for a few minutes to expel any excess grease
through the relief vent.

5. Stop the motor and replace the relief plug.

NOTE: If excessive grease is plugged at the motor shaft, use
less grease and/or extend the greasing interval.

Refer to Table 4 for minimum torques of motor mounting and
bearing bolts.

TABLE 3 Motor Greasing Intervals

8-16 Hrs., Clean, Dry 5 Years

12-24 Hrs., Moderate Dirt 2 Years
Or Moisture

Severe Very Dirty, High 6 Months

Temperature

3 Years Year

Year 6 Months

3 Months 2 Months

TABLE 4 Minimum Hex Head Bolt Torques

1/4" 20 UNC 4
1/4" 28 UNF 4

s/is" 18 UNC
5/ls" 24 UNF

%" 16 UNC
%" 24 UNF

>/is" 14 UNC
>/is" 20 UNF

14
16

14 24

16 28

30
35

42
45

1/2" 13 UNC 40 69
1/2" 20 UNF 47 83

57
68

99
118

86 150
101 176

146 254
173 301

206 358
244 422

s/is" 12 UNC
9/s" 18 UNF

%" 11 UNC
%" 18 UNF
3/4" 10 UNC
4" 16 UNF
7/5" 9 UNC
7/e" 14 UNF

1" 8 UNC
1"- 14 UNF

289

347
5O0
602

NOTE: Grade 2 bolts have no markings on the capscrew. Grade 5 bolts have 3 radial

dashes, 120 degrees apart.

TABLE 5 Torques for Tightening Locking Screws, Bearings and
Sheaves

66 5 2-01
126 .5 2-13]

228 .0 2-171
348 ,.0

504 ’.0
1,104 1.0

8-32 Vs" 70 5.8
10-24 9/,, 90 7.5

NOTE: Tighten bearing setscrews to the torque shown before running unit.

Setscrews can loosen in shipment.

Fan motors should be stored indoors in a clean and dry atmo-
sphere and on solid ground. The motor shaft should be turned oc-
casionally to prevent brinelling of the bearings. If motors must be
stored outdoors in varying, humid climate, use space heaters and
cover the motors as completely as possible to keep them dry. If
space heaters have not been installed and motors have been
subjected to the elements for several months, the following steps
are recommended before operating the motors:

1. Inspect bearings for moisture and rust. Replace bearings if

necessary and repack with new grease.

2. Check motor winding. An acceptable reading is from 6 me-
gohms to infinity. If reading is less than 5 megohms, wind-
ings should be dried out in an oven or by a blower.



3. Inspect the entire motor for rust and corrosion.

4. Lubricate the motor as instructed in this Maintenance manu-
al, or as indicated by the maintenance tag on the motor.

CENTER LINES
MUST COINClDE’" LINES

MUST BE
PARALLEL

SHEAVE ALIGNMENT

TO prevent interference of the fan frame with the belt, make sure
that the belt edge closest to the motor has the proper clearance
from the fan frame, as shown in Figure 6.

Align the fan and motor sheaves by using a straightedge as
shown in Figure 7. The straightedge must be long enough to span
the distance between the outside edges of the sheaves. When
the sheaves are aligned, the straightedge will touch beth sheaves
at points A through D. A string, drawn tight, may be used in the
same manner. For uneven width sheaves, place a string in the
center groove of both sheaves and pull tight. Adjust sheaves and
tighten the sheave setscrews to the proper torques, given in
Table 5.

Parallel operation ofthe fan and motor shafts is necessary to pro-
long belt life. Place a level on the shafts to check horizontal align-
ment. Shim if necessary.

FIXED
SHEAVE

EDGE

ADJUSTABLE
SHEAVE

RGURE 7-Sheaveignment

STRAIGHT
EDGE

MOTOR

BELT

ED, 1/2" MINIMUM

FIGURE 6 Minimum Allowable Distance Between Frame Work
and Fan Sheave

FAN ASSEMBLY SETSCREWS

Check and adjust fan wheel, bearing and sheave setscrews
whenever a component is removed or an adjustment is made.
Refer to Table 5 for recommended torques.

FAN WHEEL CLAMPS

The clamps that hold the fan hub on the shaft must be propedy
positioned and tightened to ensure safe fan operation.

NOTE: On fans that are 20 inches or smaller, the clamps should
be replaced whenever the wheel or shaft is replaced.

On fans that are 20 inches or smaller, locate the two-piece clamp
over the hub so that the hub tabs go through the clamp slots. Fin-
ger-tighten the two bolts evenly, then torque down both bolts
evenly in small increments to 25 foot-pounds. The clamp flanges
should meet at both bolt locations before 25 foot-pounds is
reached.

On fans that are larger than 20 inches, finger-tighten the three
bolts evenly, then torque down all three bolts evenly, in small in-
crements, to 35 to 40 foot-pounds. Visually checkthe spacing be-
tween the three clamp flanges to make sure they are consistently
tightened.



TABLE 6 Values for K Factor (Belt Cross-Section Types)
BELT TYPE A B C D E 3L 4L 5L 3V 5V 8V AX BXICX DX
’K FACTOR e 3 ,’.Oleo 5116 S S 2 25Jll 18J54 101

FAN BELT TENSION

NOTE: Fan belt tension should be checked atleast twice during
the first days ofoperation, since there is a rapid decrease in ten-
sion until belts are run in.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
AND ALLOW ALL ROTATING EQUIPMENT TO STOP COM-
PLETELY BEFORE INSPECTING OR SERVICING THE UNIT.
FAILURE TO DO SO MAYRESULTIN PERSONAL INJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

Proper belt tension is required to ensure maximum beadng and
drive component life and is based on fan brake horsepower re-
quirement. Use Chart to find the proper tension and refer to the
inset for an example. To use the chart, you must know:

1. Fan design bhp per bell (not motor hp)

2. Fan rpm

3. Fan sheave pitch diameter (Figure 8 found by measuring
where the middle of the belt rides in the sheave)

4. Type of bell cross-section (stamped on the belt)

As shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at 1/2-inch deflection. Deflection is
determined by dividing the bell span distance by 64, as shown in
Figure 9.

DEFLECTION BELT SPAN
64

BELT SPAN

FIGURE 9 Belt Tension Measurement

PITCH
DIAMETER
("A" BELTS)

BELT SHEAVE

PITCH
DIAMETER
("B" BELTS)

OUTER
SHEAVE
DIAMETER

FIGURE 8 Fan Sheave Pitch Diameter

To measure belt tension, use a belt tensioner as shown in Figure
10. Determine actual deflection by depressing one belt with the
bell tensioner and measuring the deflection relative to the other
belts or to belt line. Adjust the bell tension to the correct pounds
force and tighten all setscrews to the proper torques.

SMALL O RING

LARGE O RING""

FORCE SCALE

SPAN SCALE

FIGURE 10 Belt Tensioner
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CHART 1 Belt Tension

6 5 4 3 2



For belt cross-section typos not given in Chart 1, refer to Table 6
and use the following equations to calculate correct belt tension:

T+KF
16

where F force measured in pounds at specific deflection

K constant determined by belt cross-section type
(See Table 6)

T 24,750 x (fan hp per belt)
(belt spoed)

Belt spoed (fan pitch diameter! x (r) x fan rpm (ft/min)12

For example, given the following:

Motor sheave pitch diameter: 16.8 inches, eight groove
Fan sheave pitch diameter: 19.8 inches, eight groove
Fan horsepower: 262.4 bhp
Fan rpm: 983 rpm
Belt type: 8V
Sheave span: 60.9 inches

19.8Belt speed x 3.14 x 983 5092

T 24,750 x (262.4 bhp/8 belts) 24,750 x 32.8
5092 5092

159.4 Ibs

F- 159.4 + 25_ 11.51bs
16

Also, D Belt span (inches) 60.9 .95

approximately 15/16 inches

Therefore, the belt tensioner should read 11.5 pounds force at 15/
16-inch deflection. This will yield 159.4 pounds force belt tension.

Belt tensions determined by using Chart and Table 6 are
minimum values. The correct operating tension for a V-belt
drive is the lowest tension at which the belts will not slip
under start-up or peak load conditions. It may be necessary,
however, to increase the tension of some drives to reduce ex-
cessive belt flopping.

CAUTION: Do not over-tension the belts. Excessive
tension will reduce fan and motor bearing life, accel-
erate belt wear and possibly cause shaft failure.

Remove the belt guard and clean the sheaves and belts
with a dry cloth. Oil and grease should be kept away from
the belts because they can cause deterioration and slip-
page. The use of belt dressing is not recommended.

COIL CLEANING

Coils should be kept clean to maintain maximum per-
formance. If fins become dirty, they should be cleaned.
Clean steam, hot water and water cooling coils with steam
and detergent, hot water spray and detergent, or one of
the commemially available chemical coil cleaners. Clean re-
frigerant coils with cold water and detergent or one of the
commercially available chemical coil cleaners. Rinse coils
thoroughly after cleaning.

WARNING: DO NOT USE STEAM OR HOT WATER TO
CLEAN A REFRIGERANT COIL. IMPROPER APPLICATION
OF HEAT MAY RESULT IN PERSONAL INJURY, DEATH
OR EQUIPMENT DAMAGE DUE TO HIGH PRESSURE
AND EXPLOSION.

COIL WINTERIZATION

Provisions must be made to drain those coils that are not in use
when subjected to freezing temperatures.

CAUTION: Failure toproperly drain andventcoils when notin
use during freezing temperatures mayresult in co//freeze-up
damage.

Coil typos N, NS, and A, may be adequately drained in their
pitched position in the unit. In coilless units, the coil, after field in-
stallation, is not pitched (unless special pitching coil support
channel is ordered for steam coils) and may be adequately
drained in their position in the unit.

(Typo N is drainable through the return connection.) The installer
should have provided appropriate piping for adequate drainage.

Type WL coils are not drainable in either pitched or level position.
To drain these coils remove the vent and drain plugs and blow the
coils out as completely as possible with compressed air. The coils
should then be filled and drained several times with full strength
glycol so that it will mix thoroughly with the water retained in the
coil. Drain the coil out as completely as possible.

Coil types D, DD and K, plus W, P2, P4, P8, DL and LL are
drainable in their factory-installed level position. Coil
types D, DD, DL and LL also have Trane factory-installed
drain and vent connections. See the Installation Manual
for illustrated drain and vent connection locations.

Drainable coils installed in units containing coil types DL or LL will
also have factory-installed drain and vent connections.

NOTE: On units with stacked coils, there is a condensate fol-
lower located at the end ofeach coil connection. Figure 11 illus-
trates the location ofthe condensate fo/Iowerprovided at the end
of the stacked coils.

NOTE: Coil type TT is drainable through its supply connection.

11



ACCESS COIL MOUNTING
PANEL BOLT

INLET
FRAME

/ END
PANEL

COIL SUPPORT .
CHANNELS
BOLTS TO

FAN

CO
FOLLOWER

FIGURE 11 Draw-Thru Coil Section Details with View of
Condensate Follower

SPRAY HUMIDIFIER NOZZLE

If lime deposits have developed, clean by soaking the
nozzle in an industrial cleaning solution intended for that
purpose. Rinse thoroughly with water. Follow the applica-
tion, safety and cleaning instructions of the industrial
cleaner.

2. Adjust the gauge until the bubble is centered in the
spirit level. Tighten the mounting screws and check to
be sure that the gauge remained level.

3. Turn the zero-adjust knob counterclockwise until it

stops. Then turn it clockwise approximately three full
turns so that there is room for adjustment in either
direction.

4. Remove the fill plug and pour in needed gauge fluid
until the fluid level is visible in the vicinity of zero on
the scale. Adjust for exact zero setting with the zero
knob and replace the fill plug.

CAUTION: Use Dwyer red or blue oil only. Other
fluids may damage the gauge.

5. Clean the gauge with a soft cloth and soap and
water. Rinse carefully.

SPRAYED COIL WATER SYSTEM

To complete the yearly cleaning and check for sprayed coil
spray systems, complete the following:

1. Clean the spray tank and the spray pump return line strainer.
See Figure 12.

2. Check the spray float valve and pump pressure. Adjust
the float so that the water level is 1/2-inch below the
overflow pipe.

3. Check that the copper pipe is properly located in the
overflow drain and is free of dirt, so that the spray
tank water is continually being changed.

4. Clean spray nozzles, if necessary, and check for cor-
rosion. Replace damaged nozzles.

SPRAY
PRESSURE
GAUGE

INSPECTION
WINDOW

QUICK FILL

FLOAT
VALVE

OVERFLOW

MANOMETER CALIBRATION

To check and adjust the calibration of the bag filter or roll
filter manometer, complete the following:

1. Make sure the manometer is properly installed on the
unit wall within three feet of the filter section. Drain oil
from the gauge. Disconnect top tube.

DRAIN

FIGURE 12 Sprayed Coll Unlt Tank Connections
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THERMAL EXPANSION VALVE ADJUSTMENT

The importance of proper suction gas superheat cannot be
over-emphasized. Accurate superheat measurements should
be taken with other trouble analysis procedures to monitor
refrigerant flow, coil efficiency and compressor protection.
Refer to compressor or condensing unit service liters-
ture for recommended superheat setting.

Instruments

Because of the importance and sensitivity of superheat
measurement and adjustment, the gauges used to measure
suction pressure should be of the best quality available.
Gauges that are permanently installed on the equipment
should not be used. Trane recommends a good quality
gauge on a standard refrigerant manifold set. To measure
suction temperature, an electronic temperature tester is
sufficient.

Measurement

In order to determine suction gas superheat, the pressure at the
evaporator outlet must be measured and converted to saturated
vapor temperature. Use a Refrigerant-22 pressure temperature
conversion chart as given in Table 7 to convert pressure (psig) to
temperature (degrees F). The computed saturated vapor tem-
perature is then subtracted from the actual suction temperature,
which is also measured on the suction line at the expansion valve
sensing bulb location. The difference between these two tem-
pereture readings is the suction gas superheat reading.

NOTE: If a pressure tap is not provided at the thermal
expansion valve sensing bulb location, suction pressure
may be measured at the compressor, if suction line pres-
sure is added to the compressor pressure reading.
Suction pressure at the compressor plus estimated suction
line pressure loss equals an estimate of suction pressure
at the thermal expansion valve sensing bulb location.

To determine actual superheat, complete the following:

1. Cut the suction line insulation to gain access to the
suction line at the sensing bulb. If Armaflex insulation
is used, slit the insulation for the length of the tem-
perature sensor.

2. Clean the line carefully and attach the electronic tem-
perature sensor. Make sure the sensor is making good
contact with the tube. Black electrical tape may be
used to prevent sensor contact with ambient air.

NOTE: For accurate measurement, the temperature
sensor must be properly installed and insulated. Make
sure that the insulation covers the sensor completely
and seal all connections to the pipe to keep ambient
air from affecting the temperature readings.

3. Install the pressure gauge to monitor suction pressure
at the expansion valve sensing bulb location. If no
pressure tap is provided, install the pressure gauge at
the compressor and estimate the suction line pressure
loss between the compressor and sensing bulb.

4. Operate the system for approximately 10 to 15
minutes in order for the expansion valve to stabilize.

5. To calculate superheat from pressure and temperature
readings, compare the actual vapor temperature of the
refrigerant as converted from the suction pressure
reading (plus suction line pressure loss, if applicable)
to the suction temperature measured by the electronic
tester. See the examples given below.

EXAMPLE 1

SUCTION PRESSURE 66.0 psig (measured at expan-
sion valve sensing bulb)
SUCTION TEMPERATURE 52 F
SUCTION PRESSURE CONVERTED TO SATURATED
VAPOR TEMPERATURE 38 F
SUCTION SUPERHEAT 52-38 14 F

EXAMPLE 2:

SUCTION PRESSURE 65.0 psig (measured at the
compressor)
ESTIMATED SUCTION LINE PRESSURE LOSS 3 psi
TOTAL ESTIMATED SUCTION PRESSURE 68 psig (at
the sensing bulb)
SUCTION TEMPERATURE 52 F
SUCTION PRESSURE CONVERTED TO SATURATED
VAPOR TEMPERATURE 40 F
SUCTION SUPERHEAT 52-40 12 F

Adjustment

To increase the superheat reading, turn the adjusting stem
of the expansion valve to close the valve and to limit the
amount of refrigerant flowing into the evaporator. Adjuet-
ment should be made at one-half turn at a time. To

26
27
28

49.9
51.2
52.4

29 53.6
30 54.9
31 56.2

32 57.5
33 58.8
34 60.1

35 61.5
36 62.8
37 64.2

38 65.6
39 67.1
40 68.5

41 70.0
42 71.4
43 73.0

44 74.5
45 76.0
46 77.6

47 79.2
46 80.8
49 82.4

50 84.0
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decrease the superheat reading, increase refrigerant flow to
the evaporator. Continue with tests and adjustments, one-
half turn at a time, until an acceptable reading is obtained.
Allow the system to re-stabilize for 10 minutes after each
adjustment.

CAUTION: Incorrect superheat readings may be due to
plugged filters or blocked refrigerant flow. Before
making major adjustments to the expansion valve,
check refrigerant level and filter/driers to ensure proper
flow. Blocked filters may cause floodback to the com-
pressor, damaging internal components.

TROUBLE ANALYSIS
SYSTEM CHECK [] 3.

Before repairing or replacing any Climate Changer unit or
component, complete the following simple checks. A [] 4.
trouble analysis chart follows this checklist. For more de-
tailed information on the unit, refer to the Service Guide [] 5.

available through your local Trane Sales Office. [] 6.

WARNING: DISCONNECT ELECTRICAL POWER BEFORE
SERVICING OR INSPECTING THE UNIT. DISCONNECT

[] 7.

POWER BEFORE REMOVING OR CONNECTING ELEC- [] 8.
TRICAL WIRES. ALLOW ALL ROTATING EQUIPMENT TO
STOP BEFORE SERVICING THE UNIT. FAILURE TO DO [] 9.

SO MAY RESULT IN PERSONAL INJURY OR DEATH [] 10.
FROM ELECTRICAL SHOCK OR ENTANGLEMENT IN
MOVING PARTS. [] 11.

[] 1. Electrical power is available to unit.

[] 2. Unit is turned on.

Electrical routing and connections are correct. Refer
to specific wiring diagrams provided on the unit.

Filters are clean and properly positioned.

Fan belt is not broken or slipping.

Fan sheaves are properly aligned.

Fan is not hitting housing or inlet cone.

Dampers are not stuck open or closed.

Ductwork connections are secure and airtight.

Piping has no leaks.

Coils are not clogged or frozen.

TROUBLE ANALYSIS CHARTS
Use the tables in this section to assist in identifying the cause or causes of a malfunction in Climate Changer operation. The
column headed RECOMMENDED ACTION will suggest repair procedures.

NOTE: These tables are intended as a diagnostic aid only. For detailed repair procedures, contact your local Trane Service

Company.

WARNING: DISCONNECTELECTRICAL POWER BEFOREINSPECTING OR SERVICING THE UNITANDALLOWALL ROTAT-
ING EQUIPMENTTOSTOPCOMPLETELY. FAILURE TODOSOMAYRESULTIN PERSONALINJURYOR DEATHFROMELEC-
TRICAL SHOCK OR MOVING PARTS.

CLIMATE CHANGER(R) TROUBLE ANALYSIS

Blown fuse or open circuit breaker.

Ovedoad trip.

Improper wiring or connections.

Improper current supply.

Mechanical failure.

Short-circuited stator.

One phase of a three-phase motor is
open.

Overloaded motor.

Motor fails to start. Replace fuse or reset circuit breaker.

Check and reset overload.

Check wiring with diagram supplied
on unit.

Compare actual supply power with
motor nameplate recommendations.
Contact power company for
adjustments.

Determine that motor and drive turn
freely. Check bearings and
lubrication.

Indicated by blown fuses. Motor must
be rewound.

Check line for open phase.

Reduce load or replace with larger
motor.
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Motor stalls.

Motor runs and then dies down.

Motor does not come up to speed.

Motor overheats.

Excessive motor noise.

Rapid motor beadng wear.

Loose fan belt.

Short belt life.

Low line voltage. Check across AC line. Correct volt-
age if possible.

Dvedoaded motor. Reduce load or replace with a larger
motor.

Partial loss of line voltage. Check for loose connections. Deter-
mine adequacy of main power
supply.

Stator shorts when motor warms up. Replace stator.

Low voltage at motor terminals. Check across AC line and correct
voltage loss if possible.

Line wiring to motor too small. Replace with larger sized wiring.

Replace with a 50 cycle motor.60 cycle motor connected to 50 cycle
supply.

Overloaded motor. Reduce load or replace with a larger
motor.

Motor fan is clogged with dirt, pre- Remove fan cover, clean fan and re-
venting proper ventilation, place cover.

Three-phase motor has one phase C h e c k w r ng. S e c u e a
open. connections.

Improper line voltage. Check acrossAC line. Consult power
company. Step transformer may be
necessary.

Worn bearings. Replace bearings and seals.

Motor mounting belts loose. Tighten motor mounting belts.

Rigid coupling connections. Replace with flexible connections.

Worn motor bearings. Replace bearings and seals.

Fan rubbing on fan cover.

Excessive overhung load due to
0ver-tensioned drive.

Excessive overhung load due to a
small diameter motor sheave.

Remove interference in fan housing.

Check belt tension and overhung
load.

Replace sheave with larger one.

Motor is poody positioned. Adjust tension.

/orn or damaged belt. Replace belt or belt set. Check
sheave alignment.

Worn sheaves. Replace sheaves.

/om sheaves. Replace sheaves.

lisaligned belt. Realign drive with MVP sheave set at
mean pitch diameter.

Grease or oil on belts. Check for leaky bearings. Clean belts
and sheaves.

Belt slipping. Adjust tension.

Belts rubbing. Remove obstruction or realign drive
for clearance.

High ambient temperature. Provide ventilation. Shield belts. Use
gripnotch belts.
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Low coil capacity. (CHILLED
WATER)

Low coil capacity. (REFRIGERANT)

Air is bypassing coil.

Low coil capacity. (STEAM)

Fan does not operate.

Noisy fan.

Bearing is excessively hot.

Prevent bypass with blockoffs.

Coil tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Incorrect gpm. Check water pumps, valves and lines
for obstructions.

Incorrect water temperature. Provide proper water temperature.

Air is bypassing coil. Prevent bypass with blockoffs.

Coil tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

iExpansion valve not operating. Check sensing bulb location and
TEV operation.

oor refrigerant distribution. Check for blockage in distributor and
tubes.

,ir is bypassing coil. Prevent bypass with blockoffs.

Fubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Incorrect steam pressure. Adjust pressure supply.

Electrical. Check fuses, electrical on-off switch,
overload protector and voltage
output.

Mechanical.

Fan hitting inlet cone, cutoff, or
housing.

Drive belts not operating properly.

First start after relubrication. (grease
distribution)

Look for broken belts or loose pul-
leys. Make sure the fan blades are
not stopped or obstructed by the fan
housing.

Center fan in inlet cone. Secure
cutoff in housing. Secure fan on
shaft. Repair or replace damaged
pads.

Adjust belt tension. Check for
matched set. Replace worn or
broken belts and clean oily or dirty
belts.

Allow machine to cool down and
restart.

Over-lubrication. Clean surface of grease and purge.

No lubricant. Apply lubricant. Check bearings for
damage.

Excessive load or speed. Replace with a larger bearing.

Misaligned bearing. Correctalignment. Check shaft level.

For fu,’ther information this product other Trane products, refer the "Trane Service Literature Catalog", order-

ing number IOX-IOM-I. This catalog contains listings and prices for all service literature sold by Trane. The catalog
may be ordered by sending $20.00 check to: The Trane Company, Service Literature Sales, 3600 Pammel Creek

Road, La Crosse, Wl 54601.

PRINTED BY PRODUCTION SERVICES LA CROSSE
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BTA-IN-2

18-AC31D1
1st Printing, 1983

BTA---D CONDENSING UNITS
(36,000 BTUH)

ALL phases ofthis installation must comply with NATIONAL, STATE AND LOCAL CODES.

These instructions do not cover all variations in sys-
tems nor provide for every possible contingency to
be met in connection with installation. Should further
information be desired or should particular problems arise
which are not covered sufficiently for the purchaser’s pur-
poses, the matter should be referred to The Trane Com-
pany, Dealer Products Group.

A. GENERAL
Check for transportation damage after unit is uncrated. Re-
port promptly, to the carrier, any damage found to the unit.

To determine the electrical power requirements of the unit,
refer to the nameplate of the unit. The electrical power
available must agree with that listed on the nameplate.
B. LOCATION&PREPARATIONOFTHE UNIT
1. The unit should be set on a level, reinforced concrete

pad 2" larger than the unit on all sides. (Approximate pad
size is 27" x 27".)

2. The concrete pad must NOT be in direct contact with
any structure. Unit must be positioned a minimum of 12"
from any wall or surrounding shrubbery to insure adequate
airflow. Clearance must be provided in front of control box
(access panels) and other sides requiring service access in
accordance with National and Local Codes. Also, the unit
location must be far enough away from any structure to
prevent roof run-offwater from pouring directly on the unit.

3. The top discharge area must be unrestricted for at least
five (5) feet above the unit.

4. Mount the unit on mounting pads (shipped with con-
densing unit) and install in accordance with instruction in-
cluded with mounting pads.
5. When the outdoor unit is mounted on a roof, be sure the

roof will support the unit’s weight. Vibration isolation is rec-
ommended to prevent transmission to the building struc-
ture.

6. The maximum length of refrigerant lines from outdoor
to indoor unit should NOT exceed eighty (80) feet.
7. If outdoor unit is mounted above the air handler, maxi-
mum lift should not exceed 80 ft. (suction line). If air handler

is mounted above condensing unit, maximum lift should not
exceed 60 ft. (liquid line).

NOTE: Refer to "’Refrigerant Piping Guide" Pub. No.
22-3040 Tab 16 in "APPLICATIONMANUAL ".
8. Locate and install indoor coil or air handler in accor-

dance with instruction included with that unit.

C. INSTALLING REFRIGERANT LINES
The following steps are to be considered when installing the
refrigerant lines (steps apply to both "Precharged Quik-
Attach Lines" and "Field Fabricated Lines").

Standard tire-valve type pressure taps are provided on the
precharged lines for installation and service use.

The indoor end of recommended refrigerant lines may be
straight or with a 90 degree bend, depending upon situation
requirements. This should be thoroughly checked out before
ordering refrigerant lines.

The suction (gas) line must always be insulated.

A TOP OiSCHARGE-UNRESTRICTED FT. ABOVE UNIT WITH
UNIT PQ$1TIONE0 TO AV010 RUN-OFF WATER

12 IN. FAO
ST,UC’rU:AN
SURROUNOING

/

PAOSIEO WITH
IT CONCRETE PA0 NO DIRECT

CONTACT WITH STRUCTURE

dwg. no. 21A124641 P05





 NSTALLER’S GUIDE

C. INSTALLING REFRIGERANTLINES (Cont.)

units are factory charged with the system charge re-
quired when using 10 feet ofconnecting line. The precharged
lines are provided with the proper charge to accommodate
their length. Unit nameplate charge is the total system
charge with 25 feet ofinterconnecting lines.

If refrigerant charge adjustment is considered necessary, use
the Charge Charts (Opersting Instructions) accompanying
the outdoor unit.

OUTDOOR END

UNION NUT

HOLO NERE __’r
TURN HERE

INDOOR END

TURN THIS SECTION HERE ...
HOLD BACK WITH ,
AWRENCH HERE

1. Determine the most practical way to run the lines.

2. Consider types of bends to be made and apace limita-
tions. NOTE: Large diameter tubing will be very difficult to
rebendonce it has been shaped.
3. Determine the best starting point for routing the refrig-

erant tubing INSIDE OR OUTSIDE THE STRUC-
TURE.
4. Provide a pull-through hole of sufficient size to allow
both liquid and suction (gas) lines plus fittings to clear. The
location of this hole (if practical) should be just above the
wall plate which is resting on the foundation.

5. Be sure the roll oftubing is ofsufficient length.
6. Uncoil the tubing do not kink or dent. The Quik-

Attach fittings with pressure tap connect to the outdoor
unit.

DO NOT REMOVE DUST PLUGS FROM COUPLINGS
ORE ROUTING COPPERTUBING.
oute the tubing making all required bends and proper-

ly secure the tubing before making Quik-Attach connec-
tions.

NOTE: Lines must be isolated from the structure andpull.
through hole must be sealed weather-tight after instal-
lation.

ATTACHINGCOUPLING (QUIK-ATYACH)
1. Remove the protective plugs from all fittings.

2. Oil the face and threads of the couplings with clean re-
frigerant oil before mating. Make sure that no dirt, water or
other foreign material is permitted to adhere to the mating
surfaces of the couplings before the halves are connected.

3. Engage the fittings by hand tightening the union nut until
snug.

CAUTION: The male and female Quik-Attach fittings
must be properly aligned to prevent cross threading.
4. Continue tightening, using a wrench until the coupling
halves bottom. A firm metal to metal contact will be felt.

5. Advance the union nut another 1/4 turn. This final turn is
necessary to insure a proper metal seal oftbe coupling halves,
forming a leak-proof joint. Do NOT continue to tighten the
coupling as distortion ofthe coupling nut will result in a leak.

CAUTION: Correct tightening of the coupling is very
important. Undertightening or overtightening will
result in a coupling leak.

NOTE: For attaching the indoor connection, follow the in-
structionspackaged with the indoor unit. See Figure 2 as a
reference to the appearance of completed indoor Quik-
Attach coupling installation.

D. FIELD FABRICATED REFRIGERANT LINES
The routing of the field fabricated lines is done making the
same observations as for the precharged lines.

1. Minimize the use of sharp 90 bends.

2. Cut and fit tubing, then braze using accepted good braz-
ing techniques.

3. Use a dry nitrogen purge and brazing alloy without flux
for brazing.

4. Insulate the entire suction (gas) line and its fittings.

5. Do NOT allow uninsulated lines to come into contact
with each other.

Upon completionof installation, evacuate, and/or purge the
refrigerant lines before connecting to the outdoor unit. If
purging with R-22 refrigerant, connect the indoor fittings
and purge from the liquid line through the indoor coil and
out the suction (gas) line pressure tap.
6. Using a manifold gauge, connect an external supply of
R-22 to the gauge pert tap on the liquid line valve. Position
R-22 supply container so only the gas is used in purging.

7. Charge connecting lines and indoor coil to the gas pres-
sure of R-22 supply.
8. Leak check brazed line connections using soap bubbles

or halogen leak detector. Repair leaks (if any) after relieving
pressure.
9. Close manifold gauge valve, depress valve stem in gauge

port on suction (gas) line valve and bleed-off gas pressure in
connecting lines and indoor coil down to 2 PSIG.
10. Repeat this purging described in steps 7 and 9 two addi-
tional times.
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NOTE: When the outdoor temperature is below 60F. and
above 40F., purge the connecting lines and indoor coil
four times. When the outdoor temperature is below 40F.,
purge the connecting line and indoor coil five times.
If refrigerant lines are to be field fabricated or if precharged
lines have been altered in length, it will be necessary to ad-
just refrigerant, to the system upon completion of installa-
tion. Use the following table for recommended amount.

Tubing Sizes

Suction Liquid

1-I/8"’ 3/8"
I-I/8" 3/8"
-i/8" 3/8"
I-I/8" 3/8"

7/8" 3/8"
7/8" 3/8"
7/8" 3/8"
7/8" 3/8"

7/8" 5/16"
7/8" 5/16"
7/8" 5/16"
7/8" 5/16"

3/4" 5/16"’
3/4" 5/16"
3/4" 5/16"
3/4" 5/16"

5/8" 1/4"
5/8" 1/4"
5/8" 1/4"
5/8" 1/4"

Tubing Length

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

Additional

Refrigerant

5 OZ.

12 oz.
18 oz.
24 oz.

4 OZ.

II oz.
16 oz.
22 oz.

3 OZ.

8 oz.
II oz.
15 oz.

2 OZ.

7 oz.
10 oz.
13 oz.

-3 oz.
0 oz.
+2 oz.
+4 oz.

Tubing lengths in of forty (40} feet the following amount:
I- ]/8"’ and 3/8"’ 3 per each 4 ft.
7/8" and 5/16"" 5 per each 10 ft.
7/8" and 3/8" 7 per each 10 ft.
3/4" and 5/16" 4 per each 9 ft.
5/8" and 1/4 per each 4 ft.

E. LEAKCHECK
Check for leaks with an electronic leak detector or
liquid soap. If no leaks are present, insulate the suc-
tion (gas) line fittings and exposed tubing to prevent
sweating.

INSTALLER’S GUIDE

F. ELECTRICAL CONNECTIONS
WARNING: When installing or servicing this equip-
ment, ALWAYS exercise basic safety precautions to
avoid the possibility of electric shock.

1. All electrical lines, sizing, protection, and grounding
must be in accordance with national and local electrical
codes. The power supply lines should be in a weathertight
conduit, or equivalent, to the control box.

2. Install a separate disconnect switch at the outdoor unit.

3. Isolate conduit whenever vibration transmission may
cause a noise problem within the building structure.

4. Be sure all connections are made tight and no wires ex-
posed.
5. All electrical accessories must be installed and wired

according to the instructions packaged with that accessory,
(see typical Hook-Up diagrams on pages 4, 5 & 6).

6. Use color coded, low voltage, multi-wire cable to simpli-
fy low voltage connections between outdoor unit, indoor
unit and room thermostat for easy identification.

G. ELECTRIC HEATERS
Electric heaters, if used, are to be installed in the air hand-
ling device according to the instructions accompanying the
air handler and the heaters.

H. OPERATIONALAND CHECKOUT
PROCEDURES
Final phases of this installation are the unit Operational and
Checkout Procedure which are found on pages 7 & 8 of this
instruction.

I. COMPRESSORSUMP HEAT
After all electrical wiring is complete, SET THE THER-
MOSTAT SYSTEM SWITCH IN THE OFF POSITION
SO COMPRESSOR WILL NOT RUN, and apply power by
closing the system main disconnect switch. This will activate
the compressor sump heat. Do not change the Thermostat
System Switch until power has been applied long enough to
evaporate any liquid R-22 in the compressor (30 minutes for
each pound of R-22 in the system as shown on the name-
plate). Following this procedure will prevent compressor
damage at the initial startup.

Record the "POWER APPLIED DATA" on the designated
lines below:

Time A.M./P.M. Date

By
(Electrician)
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INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR BTA WITH
FURNACE (TRANSFORMER IN FURNACE)

ELECTRONIC
CL|N(N (04)T IONAL

SJllL SWITCH HUHIOISTAT
MODEL AY2|XlIG

(MOUNT|D TURN AIR T)

SAIL ITCH

" ALTERNATE AIR CLEANER HOOKUP

’I

CLEANER (TIAL)

24 FI’LO WINING
LINE
24 WINING

From Dwg. 21B308116 Rev. 0

FIELD WIRING DIAGRAM FOR BTA WITH BWV,BWH
BWE-C AIR HANDLERS, NO SUPPLEMENTARY HEAT

1"0 IR/[NLY
_8_

IN LOCALCO0(SY
L

R
TH[RMOSTAT

TO Z3QV
POWER SUP.’r
PR LOCAL CO0S

LVTN

From Dwg. 21CI26333 lv.

d





INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR BTA WITH
BWV,BWH-A or-P AIR HANDLERS, NO SUPPLEMENTARY HEAT

TO POt[R SULY P(R
LOCAL COOE$ & kS OErINEO
IN FIELD WIRIR6

SEE NOTE

AIR HMIDLER
SE( NOTE

From Dwg. 21B131075 Rev.

FIELD WIRING DIAGRAM FOR BTA WITH
BWV,BWH-A or P AIR HANDLERS AND SUPPLEMENTARY HEATERS

0. O. SECTION ---"eL-
cslecE SILO

_IL ROTE

TO POWER SUPPLY PER
LOCAL COOES & .S O{[FINO
IN FIELD IqRIN6 TBLE

From Dwg. 21B131067 Pv.

dvvg. no. 21A124641
naa .





INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR BTA WITH BWE-C1
AIR HANDLERS AND SUPPLEMENTARY HEATERS

[, ]El

TO US LOW AMBIENT C,O(JNG BAY28X123A
JUMIR

MOOELS, LEAS MUST BE CONNECTEO TO

From Dwg. 21CI26746 Rev.

FIELD WIRING DIAGRAM FOR BTA WITH BWE-C4
AIR HANDLERS AND SUPPLEMENTARY HEATERS

NOTES:

POWER WIRING AND GflOUNO(NG OF EQUIPMENT MUST
COMPLY LOCAL COOES

2. BE SUR POWER SUPILY AGREES EQUMENI"
PCR SUPPt.Y MUST BE PROVIOEO TO HANOLER

ACCORON WITH AIR HANDLER WIRING OtAGR4

R00 TIIMOSTAT

"H’ t-r11 W.We,W
AMP. ON NTR

PO’ER SI,N"gt. PER
LOCAL OOES 8 AS
oLrINED IN FIELD
WlRIN TABLE

IF IS OMITTED. CONNECT APPROPATE JUMPERS
W3 LVI"S

TERMINAL ON LVTB

Jill
84V.

14 ’
From Dwg. 21C126783 Rev,
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECTS CLOSED (ON)

Sump Heat
Indoor Fan Operation

Cooling Operation

Check Performance &
Charge

Heating ()

X X X
X X X X

X X X X X
X X X X X

USE CHARTS ATTACHED TO O.D. UNIT

Inform owner on how to operate system and what to expect of it. At the same time deliver Owner’s Use and Care Booklet.

() Also set thermostat dial to call for cooling or heating as necessary.
) Check only necessary if heating unit is used for indoor section and wiring has been disturbed during installation of cooling equipment.
() Allow time for furnace bonnet switch to heat and close.





CHECKOUTPROCEDURE

After installation has been completed, it is recommended that the entire system be checked
against the following list:

1. Refrigerant Line, Leak checked [ ]
2. Suction Lines and Fittings properly insulated [ ]
3. Have all Refrigerant Lines been secured and isolated properly? [ ]
4. Have passages through masonry been sealed? If mortar is used, prevent mortar

from coming into direct contact with copper tubing [ ]
5. Indoor coil drains freely. Pour water into drain pan [ ]
6. Supply registers and return grilles open and unobstructed [ ]
7. Return air filter installed [ ]
8. Thermostat thermometer accuracy. Check against a reliable thermometer.

Adjust per instructions with thermostat [ ]
9. Is correct speed tap being used? (Indoor blower motor) [ ]

SYSTEM OPERATIONAL CHECK
IMPORTANT: To prevent compressor damage which may result from the presence of LIQ-

UID refrigerant in the crankcase these procedures should be followed at initial Start-Up

and at anytime the power has been off for 12 hours or more.

1. Before proceeding with this "Operational Check", go to "Electrical Section" of this in-

struction to determine the time compressor heat has been "ON", and make entry on the

designated lines, in Step 2.
2. Start-Up Time A.M./P.M. Power Applied Time A.M./P.M. Time

Lapse Hours Minutes.

3. If step 1 and 2 cannot be used, then place thermostat’s system switch in the "OFF" posi-

tion and apply power by closing system disconnect switch. This energizes compressor

heat and evaporates the liquid in the crankcase. TO EVAPORATE LIQUID ALLOW AT
LEAST ONE-HALF HOUR PER POUND (R-22), AS SHOWN ON UNIT NAMEPLATE.

4. Except as required for safety while servicing: DO NOT OPEN SYSTEM DISCONNECT
SWITCH.

5. After completing above procedures, turn to page 7 for Operational checkout of system(s).

page 8
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Installation WF-IN-3C

Library Service Literature

Product Section Air Term Devices and Htg Prod

Product Finned Tube Radiation

Model WF

Literature Type Installation

Sequence 3C

Date December 1985

File No. SV-TD-FIN-WF-IN-3C-1285

Supersedes WF-IN-3B 384

HYDRONIC
ARCHITECTURAL

WALL-FIN

--- -r’llI IIL-J NOTE: This installation manual covers the Trane

I’] ]]’JLJ]][]L--JI1L.J
IJ-

Hydronic Architecural Wall-Fin models shown above.

[ Wua::;oF: cChnmnP;t;ti)l’ai ......-.. :: -:.. :........ :.-:: :. -43
Sill Extensions (Optional) 4

Mounting Strips 4

End Panels (Optional) 5
Back Panel (Optional) 6

Enclosure Brackets 6

Element and Pipe Supports (Optional) 7

Elements 7

Enclosures 8

Accessories 10

Inverted Enclosures 12

Tamper-Proof Fasteners 12

Front and Bottom Inlet Grilles 13

Dampers 13

Type X and CS Enclosures 18

Field Painting 18

Since The Trene Company has policy of continuous product improvement, it the right to chenge epecific-

tions end design without notice. The installetion end servicing of te equipment referred to in this booklet ehould be

done by qualified, experienced technlciens.

TYPE S SLOPING TOP
TYPE F FRONT OUTLET
TYPE TA TOP OUTLET EXTRUDED ALUMINUM GRILLE
TYPE T TOP OUTLET



WALL-FIN COMPONENTS

For proper wall-fin installation, the components should be
installed in the sequence outlined in this manual. Note that
some items are optional and may not be required for each
specific job.

Figures and 2 identify the components used in a typical
wall-fin installation. Detail drawings of mounting locations
are shown on page 3.

NS,DE CORNER /

CORNER
ENCLOSURE EXTENSION

END PANEL (LEFT-HAND)
(LEFT-HAND)

FIGURE Exterior Component Identification

NYLON ELEMENT
CRADLE GUIDE

CHALK LINE FOR
ALIGNING AND ATTACHING

MOUNTING STRIP

| ..._._c_os... c o..,u ES

I" - BRACKET %. /DAMPER STOP CLIP STRIP

_MOUNTINGN HOLE .DAMPER ENCLOSURE. (OPTIONAL)
FOR HANGING

ELEMENT
CRADLE

FIGURE 2 Interior Component Identification

WF-IN-3C 2



S-Enclosure

DetailA ;

Enclosure Bracket

SLOTS FOR
ELEMENT
AND PIPE
SUPPORTS

TA-Enclosure

Detail D

Detail A

Front panel enclosure
bracket connection.

Detail E

LAG BOLT
HOLE

Det.il B

Element support to enclosure
bracket mounting.

2 Sl,6"

LAG SCREW
(BY OTHERS)

Detail C

Panel to panel connection showing slide bolt.

Detail D Detail E

TA Front panel mounting to
extruded aluminum grille.

TA Extruded aluminum grille
and mounting strip connection.

3 WF-IN-3C



MULLION CHANNELS
Mullion channels are used on panel walls or curtain walls
where the wall studs (or mullions) are more than four feet
apart and project into the room. Because of the weight ofthe
wall-fin unit and the lack of strength in the wall construction,
mullion channels are used to provide support between the
wall studs. The channels fill the space between the wall-fin
cabinet and the panel wall or curtain wall.

-"- MULLION CHANNEL

WALL STUD OR MULLION

FIGURE 3 Installing Mullion Channels

The top and bottom edges of the mullion channels should
be notched to fit the wall studs or mullions. Attach the
channels to the wall studs and fasten the wall-fin mount-
ing strips to the channels. Suitable fasteners must be pro-
vided by the installer. See Figure 3.

Attach the bottom of the enclosure brackets to the mullions,
to furring strips, or to additional mullion channels.

SILL EXTENSIONS
Sill extensions are used to extend the top of the cabinet back
to the wall or window sill. They can add up to 14 inches of
continuous surface to the top of the unit.

MOUNTING STRIP,,, 1/2" TO 14"

1"’1 I;,s ORDERE I

SILL EXTENSION

Both the sill extension and the mounting strip are secured at
the same time, using the installation procedure outlined in
the "Mounting Strips" section of this manual.

MOUNTING STRIPS
NOTE: Before cutting the mounting strips for a specificjob,
make sure that the dimensions ofthe accessories have been
taken into consideration. The mounting strip should be long
enough to mountthe wall-fin enclosure, plus endpanels and
any other accessories that are required.

The straight-edge mounting strip assures a proper fit, re-
gardless ofthe condition ofthe wall. Mounting strips s/.pport
the entire wall-fin radiation assembly. Be sure the mounting
strips are mounted level and butt up to each other properly.
Enclosures, enclosure brackets, and accessories attach di-
rectly to the mounting strip.

Begin by "snapping" a chalk line on the wall to which the
rear, top edge of the mounting strip will be aligned and fas-
tened (see Figure 2). The distance from the chalk line to the
floor should equal the height of the enclosure, plus an allow-
ance of either four, five, or six inches, depending on the en-
closure height. Mounting heights are shown in Figure 5. For
example, with a 12-inch high enclosure the chalk line should
be 18 inches above the floor line, and with a 16-inch high en-
closure the chalk line should be 21 inches from the floor line.

Drill 5/16 inch holes in the grooved guide provided on the
mounting strip. The holes should be spaced to match the
wall studs. Align the rear, top edge of the mounting strip
flush with the chalk line. Attach the mounting strip to the wall
using the rectangular washers provided (see Figure 6) and
1/4-inch lag bolts. Lag bolts or other suitable fasteners are to
be provided by the installer.

iiiiiii!iii::::::::iiiiiiiiiii!i::i 24"

-7- i; OR’
OR
16"  ili!i

4" 4" 4"

FIGURE 5 Wall-Fin Mounting Heights

FIGURE 4 Installing the Sill Extension

The sill extension is a separate angle piece and is to be in-
stalled at the same time as the mounting strip. The front 90-
degree edge of the sill extension should be butted up to the
back side of the mounting strip, as shown in Figure 4.

The rectangular washers must be used to provide a stiffening
effect and help prevent any distortion of the strip should ex-
cessive weight be applied to the installed unit.

Mounting strips may be butted together or cut as necessary
to provide the required length of run along the wall.

WF-IN-3C 4



MOUNTING STRIP

GROOVE

WASHER

WALL LAG BOLT ._.1|

(PROVIDED BY :>-
INSTALLER)

MOUNTING DETAIL

FIGURE 6 Mounting Strip Installation

END PANELS
Install end panels at the same time as the mounting strip. Each
end panel requires 3/4-inch on the mounting strip for proper
mounting. Slide the formed tongue on the top back of the end
panel (shown in Figure 8) into the space formed by the top and
bottom channels of the mounting strip (shown in Figure 6).

Each end panel should be nailed to the wall through the nail holes
provided in the rear flange. See Figure 8.

As shown in Figure 8, a hole is provided in the bottom flange for a
sliding bolt. If the end panel is attached next to an enclosure or
next to 6-inch or 12-inch access panels, engage the slide bolt into
the end panel slide bolt hole for proper alignment.

WALL-TO-WALL INSTALLATION WITH END PANELS

End panels are one inch wide and take up 3/4-inch on the mount-
ing strip. (See the "End Panels" section of this manual for proper
mounting procedure.) Allow 1/4-inch clearance at the wall so
there will be enough room to properly mount each end panel.
Make sure the mounting strip is 1/2-inch shorter and the en-
closure is two inches shorter than the wall-to-wall dimension.
Refer to the example in Figure 7.

The mounting strip can be cut if necessary to provide the required
length of run.

1/," WALL
CLEARANCE

/

PANEL

MOUNTING STRIP LENGTH

1/," WALL
CLEARANCE

ENCLOSURE . END
1""

PANEL

ENCLOSURE LENGTH -
FIGURE 7 Wall-to-Wall Installation with End Panels (Front View)
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FORMED

NAIL HOLES
SLIDE BOLT HOLE’(FOR ENCLOSURE
& ACCESS PANELS)

FRONT
GROOVE

FIGURE 8 End Panels

BACK PANEL
Install the back panel, if required, by hooking it overthe channel at
the lower edge of the mounting strip. See Figure 9.

ENCLOSURE BRACKETS
Enclosure brackets are required to mount the element and
secure the bottom of the enclosure. Additional element and pipe
supports can be installed on the enclosure brackets for support-
ing a second tier of element and/or supply or return piping.

Install the enclosure brackets by hooking them over the channel
at the lower edge of the mounting strip as shown in Figure 10.
Two enclosure brackets are provided for each enclosure 2 to 6
feet long, and three enclosure brackets are supplied for 6-1/2 to 8
foot long enclosures.

MOUNTING STRIP

_1_

BACK PANEL
(OPTIONAL)

FIGURE 10 Hanging the Enclosure Bracket

When possible, space the enclosure brackets on stud centers. To
ensure that enclosures fit properly, it is suggested that the en-
closure brackets be about three inches from the ends of each en-
closure panel, with no more than five feet between the enclosure
brackets.

If the enclosure brackets are on stud centers, attach them to
the wall with 1/4-inch lag bolts or other suitable fasteners
(supplied by the installer). Use the mounting hole provided, as
shown in Figure 11.

Install element cradles in the nylon guides by sliding them into
place. Refer to Figure 12.

FIGURE 9 Back Panel

WF-IN-3C

FIGURE 11 Hole for Fastening Enclosure Bracket to Wall
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PIPESUPPO
FIGURE 12 Installing the Element Cradle in Nylon Guides

ELEMENT AND PIPE SUPPORTS
ELEMENT SUPPORTS

Element supports are used to pitch the heating element on steam
installations, or to mount a second tier of element if required. The
element supports provided will clip and lock into the graduated
slots in the enclosure brackets. Refer to Figure 13. Install element
cradles in the nylon guides by sliding them into place.

ELEMENT SUPPORT

FIGURE 13 Installing the Element Support

PIPE SUPPORTS

For installations with supply or return piping with one or two pipes,
use the pipe supports provided. These pipe supports clip and lock
into the graduated slots in the enclosure brackets. See Figure 14.
Pipe supports do not have nylon guides and element cradles.

FIGURE 14 Enclosure Bracket with Pipe Support Installed

ELEMENTS
Set the element in the cradles with the fin louvers facing down-
ward (aluminum fins only). Refer to Figure 15.

NOTE: If the elements include dampers, the elements should be
level front-to-back to avoid damper hang-up during operation.

On one row installations, the element should be mounted at the
bottom of the enclosure on the enclosure bracket to obtain cata-
log capacity ratings.

Complete the installation of all elements and make the required
piping connections. Nonferrous elements have one tube end
belled for ease of sweat connection to the adjacent element.
Steel element tube ends may be chamfered or threaded, as or-
dered, for welded or screwed connections.

With the elements in place, install the enclosures, enclosure ex-
tensions, access panels or access extensions. If the installation
includes dampers, refer to the "Dampers" section of this manual
before attaching the enc!osures.

ELEMENT

CRADLE

ELEMENT LOUVER

FIGURE 15 Element and Cradle in Position
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ENCLOSURES
TYPES S, F, AND T ENCLOSURES

Hold the enclosure panel at a 45 degree angle as shown in
Figure 16. Insert the back edge into the top channel of the
mounting strip, end bring the front edge down into position.
See Figures 17 and 18.

Place the formed bottom edge of the enclosure panel in the
formed lip of the bracket (shown in Figure 19).

Bring the slide lock on the enclosure bracket as far forward as
possible to lock the enclosure panel in place. See Figure 20.

The lower, front edges of adjacent enclosures lock into each
other with the sliding bolts. With enclosures installed and locked
in enclosure brackets, slide the bolts into the spring steel clips of
the adjacent enclosures. See Figure 21.

MOUNTINGSTRIP

ENCLOSURE

FIGURE 18 Enclosure Locked to Mounting Strip

FIGURE 16 Inserting the Enclosure Panel

-LLII

FIGURE 19 Enclosure Bracket and Slide Lock

FIGURE 17 Enclosure in Position FIGURE 20 Encloaure Locked to Bracket

WF-IN.3C 8



G BOLT

FIGURE 21 Enclosure Sliding Bolt

TYPE TA ENCLOSURES

Type TA enclosures consist of an extruded aluminum grille and a
separate front panel. In addition to the enclosure bracket, a rod
loop is used to support the grille and front panel at the upper, front
edge. See Figure 22.

Remove the enclosure bracket and insert the rod loop in the hole
provided at the top of the bracket. Reinstall the bracket on the
mounting strip as shown in Figure 23.

GRILLE

ROD
LOOP

SLIDE
LOCK

PANEL

FIGURE 22 Type TA Enclosure Mounting Detail (View from Rear

Hold the grille in an upward position, 45 degrees from vertical,
and insert the back edge of the grille into the top channel of the
mounting strip. Bring the front edge of the grille downward and
engage the rod loop. The front edge of the grille is formed to
accept the rod loop.

If the installation includes dampers, attach the damper control
mechanism at this time (see the "Dampers" section of this
manual).

Insert the formed top edge of the front panel into the channel pro-
vided at the top, front edge of the grille. See Figure 24.

Bring the lower edge of the front panel down against the en-
closure bracket and place the formed panel edge over the top of
the bracket. Slide the slide lock as far forward as possible to lock
the panel to the enclosure bracket.

Lock adjacent enclosures to each other with the sliding bolts as
described for Type S, F, and T enclosures. Refer to Figure 21.

J

/

FIGURE 23 Inserting Type TA Rod Loop Support

FIGURE 24 Attaching Type TA Front Panel to the Grille

WF-IN-3C



ACCESSORIES
ENCLOSURE EXTENSIONS

Enclosure extensions, shown in Figure 25, are designed to pro-
vide additional length to standard enclosures on wall-to-wall in-
stallations or when additional length is required to fully cover ele-
ments and piping.

The enclosure extension should lay over the top of the installed
enclosure, with the flanged end positioned to butt up to the next
enclosure, end cap, or corner piece.

Allow one inch overlap for a satisfactory joint. Remove the en-
closure, place the enclosure extension over the edge of the en-
closure, and snap the lower edge of the extension over the lower
edge of the enclosure to form an assembly. Hold the assembly at
an angle, insert it in the mounting strip, and bring the lower, front
edge down into position. Lock the enclosure to the enclosure
brackets (see Figure 20).

NOTE: On Type TA enclosures the enc/osure extension is to be
inserted in the gri//e (in the same manner as enc/osures are in-

serted) instead of in the mounting strip.

FIGURE 25 Enclosure Extensions (Left-hand and Right-hand)

6-INCH AND 12-INCH ACCESS PANELS

Access panels in 6-inch or 12-inch lengths are mounted in the
same manner as enclosures. Insert the top edge of the panel in
the mounting strip and bring it downward into position. If an en-
closure bracket has been placed at this point, lock the panel to the
bracket with the slide lock on the bracket. See Figure 26.

When an access panel is used next to an end panel, the end
panel must be nailed to the wall to provide rigidity. Slip the formed
front edge of the access panel into the groove at the front of the
end panel (Figure 8) or the corner piece (Figure 27).

FIGURE 26 Installing Access Panel

FIGURE 27 Access Panel

ACCESS EXTENSIONS

The 12-inch access extension with a 4 x 6 inch access door is
shown in Figure 28. A front support bracket is provided for mount-
ing purposes when the extension is next to an adjacent wall.

Determine the proper mounting position and attach the support
bracket to the adjacent wall. Set the bracket to accept the flanged
front edge of the access extension. Mounting hardware is to be
provided by the installer.

FIGURE 28 Access Extension

WF-IN-3C 10



Remove the adjacent enclosure and lay the extension over the
edge of the enclosure. Snap the lower edge of the extension over
the lower edge of the enclosure. Hold the access extension and
enclosure assembly in an upward position 45 degrees from verti-
cal and insert the formed top edge of the extension into the top

of the mounting strip.

Allow at least one inch overlap on the adjoining enclosure to pro-
vide a satisfactory joint. The flanged front edge of the extension,
however, must fit in the support bracket or an adjacent wall-fin
end panel, inside corner, or outside corner.

Bring the lower front edge of the extension down into position and
snap the formed lower edge over the bottom, front edge of the
adjoining enclosure. See Figure 29.

BRACKET

BRACKET

FIGURE 29 Access Extension next to an Adjacent Wall

OUTSIDE AND INSIDE CORNERS

When an outside or inside corner is to be used, the mounting strip
on both sides should be brought to within 1/2-inch of the corner.
Place locking clamps (two provided with each corner piece) on
both mounting strips at the corner. Set the corner piece on the
mounting strip with the slots of the corner piece fitting into the
mounting strip.

Slide the two locking clamps along the mounting strip until they
are tight against the flange of the corner piece. Tighten the
thumbscrews. Refer to Figures 30, 31, and 32.

Insert the formed flange on the edge of each adjacent enclosure
into the grooves at either side of the corner piece. Install sliding
bolts in the front, bottom edge of the adjacent enclosures and
engage the bolt holes provided in the corner piece.

FIGURE 30 Inside Corner, Mounting Strip, and Locking Clamp
(Front View)

FIGURE 31 Locking Clamp in Position (Rear View)

FIGURE 32 Locking Clamp and Outside Corner

11
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PILASTER COVERS

Pilaster covers effectively cover one, two, or three rows of piping
and include two L-shaped corner covers, support clips to hang

the covers on the pilaster, one joiner piece, and rubber trim to

gasket the pilaster cover joints at the enclosure. See Figure 33.

Position and mount the pilaster support clips. Trim the ends of

both pilaster covers to fit the pilaster and enclosures. Attach the

rubber trim to the edge of both covers that will abut the en-

closures. Hang the covers on the support clips and attach the

bottom flange of the covers to the pilaster.

Lay the joiner piece over the joint where the covers meet at the

middle of the pilaster. Drill 3/16-inch holes in the covers and

fasten the joiner piece to the covers with metal cutting screws or

rivets.

RUBBER TRIM JOINER PIECE

PILASTER COVER

SUPPORT
CLIP

FIGURE 33 Pilaster Assembly

INVERTED ENCLOSURES
Inverted enclosures are installed in a manner similar to the up-

right enclosures, except that the bottom of the inverted mounting

strip is aligned to the chalk line. Since the inverted enclosure

brackets cannot hang from the mounting strip, fasten them to the

wall with lag bolts.

Tamper-proof fasteners are provided to secure and lock en-

closures to the enclosure brackets. Use element supports to

mount the element cradles and elements as shown in Figure 34.

TAMPER-PROOF
FASTENER

FIGURE 34 Inverted Enclosure Assembly

TAMPER-PROOF FASTENERS
Tamper-proof fasteners are supplied to fasten the enclosures to

the enclosure brackets for tamper-proof and inverted enclosure
installations. Slide the lock forward as far as possible and tighten

the socket head screw. See Figure 35.

"J"NUT
ENCLOSURE \ SOCKET HEAD SCREW
BRACKET \ .

ENCLOSURE

SLIDILO/CK I

FIGURE 35 Tamper-proof Fastener
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FRONT AND BOTTOM INLET GRILLES
FRONT INLET GRILLES

Figures 36 and 37 illustrate two suggested methods of installing
enclosures with front inlet grilles.

FLOOR LINE

FIGURE 36 Front Inlet Enclosure wlth Floor Cllps

CONTINUOUS SHEET
METAL ANGLE

FLOOR LINE

In the first method, two inch long metal clips are attached to the
floor, and the enclosure formed edge slips over the clips. In the
second method, a continuous sheet metal angle is used at the
floor line and the enclosure is attached to the angle with sheet
metal screws.

BO’FrOM INLET GRILLES

Bottom inlet grilles are separate pieces that attach to the wall and
the enclosure bracket. As shown in Figure 38, the "J" Nut (A) is
factory installed and contains threads for the screw (B). To install,
attach the front edge of the grille to the bracket with the bolts and
washers provided and secure the back of the grille to the wall.

j
FRONT PANEL

WALL BRACKET

"J" NUT (A)

SOCKET HEAD SCREW
& WASHER (B)

25/lS LAG SCREWS
PROVIDED BY INSTALLER

’, SCREW
(PROVIDED

BY INSTALLER)

RGURE 38 Bottom Inlet Grille

DAMPERS
Dampers are shipped attached to the elements, except for the
3/4-inch Copper/Aluminum Series 60 element. The damper for
a 3/4-inch element must be field installed. (See Figures 54
and 55 for installing the field mounted damper.) The damper
control assembly is shipped separately in a cloth bag. Refer
to Figure 39.

DAMPER INSTALLATION WITH TYPE S, F, AND
T ENCLOSURES

Place the enclosure ahead of and below the element, as shown in
Figure 40.

FIGURE 37 Front Inlet Enclosure with Sheet Metal Angle

13 WF-IN-3C



NOTE: Before installing the damper control knob cog mech-
anism on the enclosure, make sure there will be 24 inches be-
tween the cog mechanism and the chain guide, which is se-
cured to the mounting strip. (See Figure 41.) This distance is

necessary to provide a proper angle for the chain for damper
operation.

Set the metal retainer of the cog mechanism so that it will not ob-
struct the four slots, two at the top and two at the bottom of the
plastic part. Be sure the enclosure is face downward with the top
toward the installer. Position the cog mechanism so that the shaft
is pointed toward the grille. See Figure 42.

COGMECH,,
BARBED CLIP

CHAIN
GUIDE

CONTROLKNOB

FIGURE 39 Damper Control Components

FIGURE 40 Enclosure Position for Installing Damper

DAMPER CONTROL KNOB

CHAIN

FIGURE 41 Damper Control Knob, Cog Mechanism, and Chain

Guide Position

COG MECHANISM
SHAFT CHAIN BELL DRAWN UP

NEAR COG MECHANISM

FIGURE 42 Cog Mechanism
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With the shaft of the cog mechanism pointed toward the en-
closure grille, insert the shaft between the center segments ofthe
grille. See Figure 43.

the cog mechanism in place and insert the barbed clip
the grille from the outside of the enclosure. Place it over

the shaft and into the four slots of the plastic part. The barbed clip
usually slips into the slots easily, locking the cog mechanism into

position. On the stamped grille, the second set of barbs from the
end should be engaged. See Figure 44.

If the barbed clip will not slip into place easily, spring it open slight-
ly. If difficulty is still encountered, insert the barbed clip through
the grille and guide the slots of the cog mechanism over the
prongs of the clip. See Figure 45.

Figure 46 shows the cog mechanism and barbed clip properly
mounted on the enclosure grille.

43 Inserting Cog Mechanism FIGURE 45 Inserting Cog Mechanism into Barbed Clip

FIGURE 44 Inserting Barbed Clip FIGURE 46 Position of Installed Control

1 WF-IN-3C



Install the control knob on the shaft now projecting through the
grille, as shown in Figure 47. Tighten the set screw to secure the
control knob to the shaft.

Extend the chain, without crossing the cog mechanism, either to
the right or left for at least two feet. Be sure the chain guide is cor-
rectly placed on the chain. It may be necessary to remove the bell,
slip the chain guide off, reverse it, return it to the chain, and re-
fasten the bell. Remove the bell from the long end of the chain.
Insert the end of the chain through the nearest hole on the outside
edge of the damper and reinstall the bell. Allow sufficient slack in

the chain so that it can be fastened in place. Refer to Figure 48.

FIGURE 47 Installing Control Knob

Position the chain guide with the plastic guide down and outward,
and snap it into place on the mounting strip. See Figure 49.

The chain guide should be located between the cog mechanism
and the point where the chain is attached to the damper. The lo-
cation must be no more than two inches from the point
where the chain is attached to the damper. See Figure 50.

Place the damper stop clip over the front edge of the damper, ex-
actly in front of one of the enclosure brackets. In operation, the

stop clip should rest against the enclosure bracket when the

damper is fully open.

Be sure the damper is operating properly after the enclosures are

in place. See Figure

FIGURE 49 Installing Chain Guide

NOT MORE THAN 2"

FIGURE 48 Control Chain Inserted In Chain Guide FIGURE 50 Chain Guide Position

WF-IN-3C 16



COG MECHANISM

BARBED CLIP
CONTROL KN,

.,/.’ENCLOSURE
BRACKET

CHAIN GUIDE...

FIGURE 51 Attaching Damper Stop Clip

DAMPER INSTALLATION WITH TYPE TA ENCLOSURES
For Type TA enclosures, install the damper control mechanism
as described for Type S, F, and T enclosures, except with the ex-
truded aluminum grille in place on the mounting strip. Only the
first set of barbs on the barbed clip should be engaged in the cog
mechanism. See Figure 52.

Position the chain guide with the plastic guide down and outward,
and snap it into place on the mounting strip. The chain guide
should be located between the cog mechanism and the point
where the chain is attached to the damper. The location must be
no more than two inches from the point where the chain is at-
tached to the damper. See Figure 53.

FIELD-MOUNTED DAMPERS

To field install the damper blade, a simple utility hook with a
threaded end will be needed. The utility hook is to be furnished by
the installing contractor.

First install the mounting strip, the enclosure brackets, and the
heating element according to the instructions in this manual.

The damper blade is furnished with pre-punched holes. Lay the
damper blade on top of the heating element. Drill a small hole in
the wall, in the same location as each damper blade hole, for the
installation of the utility hooks. Remove the damper from the top
of the heating element. Install the utility hooks just above the
heating element. Make sure the open ends of the utility hooks are
in the upright position. Position the damper blade on each utility
hook and close the open end of the hook to keep the damper
blade secure when it is in operation. See Figures 54 and 55.

FIGURE 52 Attaching Barbed Clip (Type TA Enclosures)

FIGURE 53 Installing Chain Guide (Type TA Enclosures)
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COG MECHANISM

BARBED

CONTROL

DAMPER
STOP

DAMPI

CHAIN

UTILITY
HOOK

TYPE X AND CS ENCLOSURES
On Type X enclosures, attach the enclosure bracket to the wall,
insert the element cradles in the nylon guides, and set the ele-

ments in place on the cradles. Complete the necessary piping
connections. Place the enclosures over the elements. Enclosure

bracket mounting hardware is to be provided by the installer. See
Figure 56.

Scissor-type hangers are used to ceiling suspend the Type CS
enclosures and elements. Attach the hangers to the ceiling and

close the hanger arms as the piping is completed. Place the en-

closures over the installed elements. See Figure 57.

EXPANDED METAL
ENCLOSURE

CRADLE

ENCLOSURE
BRACKET

FIGURE 56 Type X Enclosure

FIGURE 54 Field-Mounted Damper

UTILITY HOOK
(PROVIDED BY INSTALLER)

HANGEREXPANDED METAL
ENCLOSURE

FIGURE 57 Type CS Enclosure

FIGURE 55 Utility Hook
FIELD PAINTING
Special surface preparation may be required when field painting
the unit. The surface should be free of oil, grease, and dirt and

should be scuff sanded prior to painting. This surface preparation
is sufficient when alkyd enamels are used.

If Latex paints are used, an intermediate alkyd primer must be ap-

plied after proper surface preparation to improve adhesion. In lieu

of the intermediate alkyd primer coat, such surface preparation
methods as liquid sandpaper or hand sanding will provide good

adhesion in some cases. However, this is true only when a high

grade Latex paint is used.
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MODEL NUMBER DESCRIPTION

U H PA-O42 P-4A-BAB

UNIT HEATER
MODEL P

DEVELOPMENT SEQUNNCE

UNIT SIZE

042 41,300
064 65,500
080 80,600
102 101,800
122 124,400
146 152,000
166 173,000
202 201.200

BTU
252 249,800
280 283,800
336 333,400
384 386.000
500 496,000
600 585,000
720 705,000

COIL YPE
P STE4 OR HOT WATER**

FIN SERIES’

9 SPECIAL

DESZGN SEQUENCE

* ENCL Totally Enclosed Motor
EXPL Explosion Proof Motor

** STANDARD EQUIPMENT

N.P.
1/25
1/20
1/8
1/6
1/6
116
1/4
114
1/4
1/4
112
1/2
112
3/4

1-1/2
3

ENCL
ENCL
ENCL
EXFL
ENCL
ENCL
ENCL
EXPL
ENCL
ENCL
EXPL
ENCL
ENCL
ENCL
ENCL

1550
1550
1070
II00
1140
I140
II00
II00
II00
II00
1100
1100
1100
1100
1100
1100

OLTAGE
11516011 **
11516011**
115/60/1.*
115/60/1 **
11516011**
230-46016013
115/60/1;(202 ONLY)**
115/60/(252 ONLY)**
115/60/1
230-46016013
115/60/1
115/60/1
230-46016013
230-46016013**
230-46016013
230-460/60/3

SPECIAL

INMATERIAL
A ALUMIN194**
S SPECIAL

-------TUBEHATERIAL
B .025 COPPER**
C .049 RED BRASS
E .049 CUPRO-NICKEL
F .049 STEEL

UNIT HEATER
MODEL S

DEVELOPMENT SEQUENCE

UNIT SIZE
FULL COIL

018 17,400
020 20,000
038 38,700
042 61,600
060 60,500
070 68,200
090 87,600
100 96,000
126 125,700
168 172,000
186 185,200
230 229.700
260 256,300
320 324,000
354 355.500
400 404,000

HODIFIED COIL

019 19,300
031 30,400
045 45,800
053 53,300
069 69,400
077 76,600
091 91,000
127- 125,800
137- 135,800
181 180,700
207 206,900
243 238,700
273 272,200

UHSA- O18 S-8C-A A A

COIL TYPE
S STEAM**
W HOT WATER WITH FIN SERIES 132 ONLY **

* ENCL TotaZly enclosed motor
EXPL Explosion proof motor

** STANDFHENI

HoP.
A 1125
C 1/20
E 1/8
F 1/6
c 1/6
H 116
J 1/4
L 114
H 114
N 1/2
R 112
S 1/2
T 3/4
X

RFM VOLTAGE TYPE*
1050 11516011** iCL
1550 115/60/1.* ENCL
1550 115/60/1"* ENCL
1100 115/6011"* ENCL
1140 115/60/1"* EXPL
1140 230-460/60/3 ENCL
1100 115/60/1"* ENCL
II00 115/60/1 EXPL
1100 230-460/60/3 F.NCL
1100 115/60/1"* ENCL
II00 115/60/1 EXPL
1100 230-460/60/3 ENCL
1100 230-460/6013 ENCL

SPECIAL

HATERIAL
A ALUMINUH**
S SPECIAL

rUSE HATERIAL
A .031 COPPER**
C .049 RED BRASS
D .031CUPRO-NICKEL
F .049 STEEL

DESIGN SEQUENCE

FIN SERIES
2 132-WITH COIL TYPE "W"ONY**
8 108"*
9 SPECIAL





All Trane Model P end S Unit Heaters are shipped fully as-
sembled and may be used for steam or hot water appllca-
tions. Coils are factory tested at 300 paig air under water,
fans are balanced end motors are prelubdcated.

Each unit is packaged individually and marked for proper
identification. Use normal care in handling and dudng instal-
lation to prevent damage to the coil fins, fen and casing. Do
not setthe Model P Uniton the floorwiththeweightofthe unit
resting against the fan blades. In this position, the blades
may be forced out of balance.

Flures 1, 2 and 3 and Tables 1, 2 and 3 give unl dimen-
sions. Unit weights are listed in Table 6.

INSTALLATION

Place the units at points of greatest heat lose. Blanket out-
side doonvay and provide ample coverage of window areas.
Keep .units away from obstructions that will impede the full
and natural air delivery of the units.

To insure delivery ofthe heated air to the desired area, follow
the maximum distance of throw and mounting heights given
in Tables4 and 5. Mounting heights are to be measured from
the floor to the bottom of the unit.

The discharge air temperature on Model P Units may be ad-
justed after installation. The topof all Model P Unitscontain a
pattem of easily removed air pertopenings. To lowerthe dis-
charge air temperature, it is only necessary to open the de-
sired number of air ports.

CEILING SUPPLY
P

RETURN

FIGURE 1 Dimenelone, Model P Unit Hear, 4zee 42-80

TABLE 1 P Unit Heetm’’(Figu 1)

leP 113 121v" 1 1, 311411 1’ e I I1 413/
"INCHES





HO’,WA""ER RETURN

CEILING

STEAM RETURN OR
HOT WATER SUPPLY

[4 MOUNTIN6 HOLES -16 FOR 102P-II4P
THREAD TAPS I/-13 FOR ,OP-720P

AI

FIGURE 2 MOClM P Unit Helm’, 102-720

16

16

19

19

25V4

25’4

25V4

3O

3O

3O

"INCHES

L-.,JqI TAP
Sr,AM SUIqq.Y
OR NOT
RETURN

A

MOTOR MOUNT

NOTE, MOTOR MOUNT TYPE-! IS Ul) ON
TANDAI INGLE TO.

{ IS U ON THREE

A HEM1 TS.

FIGURE 3 Dimermlorm, Model $ Unit Heetm’

4





)’ABLE 3 Model S Unit Heater Dimensions (Figure 3)

18, 19 & 20S 111/4 20 141/4 P/ 15 20% 6 111/4 3 8% 1 11/4

31S 11 20 141/4 " 16 20% 6.,Y4 111/4 3
38 & 42S 11 201 141/4 16V 20% 6,Y4 11Y4 3 11% 2% 1:, 11/4 4 3

45S 13 23’/ 171/4 10 17 21Y4 7 11Y4 31/2 11% 2% 2 1V4
60S 131/2 23’ 17 10 17 21’V4 7 11Y4 31/2
53S 13 23 171/4 10 17V4 21V, 7V4 11V4 31/2 11%
70S 131/2 23’/ 171/4 10 171/4 21Y*. 7V, 11’V4 31/2 14% 2% 2 1V, 5 4

69S 13Y 2(PA 20Y 111/4 181/2 221/2 7Y4 11’V4 4 14% 2% 2 V4
90S 131/2 26 201/4 111/4 181/2 221/2 7Y4 111/4 4Y 17% 2% 2 lY, 6 5

77S 16 26 20Y, 111/4 18 221/2 7 11’V4 4 14% 2% 2 lY4
100S 16 26A .201/4 11Y4 18 221/2 7 11V4 4V 17% 2% 2 lY4 6 5

91S 16 311/ 231/4 111/4 21 221/2 9" 111/, 4 14% 2% 21/2 11/2

126S 16 31Ve 23Y*. 111/4 21 221/2 9-Y4 11Y4 4 20 2% 21/2 11/2 7 6

168S 19. 331A 26Y4 12 22 23% 9 11Y4 4% 23% 2% 21/2 11/2

186S 19 33 26Y4 12% 22Ye 24% 9,Y4 121/4

127S 1 261/4 12% 22Y 23% 9 11Y4 4% 17% 2% 21/2 11/2
’137S 19 33 261/4 2% 22Y 24% 9-*. 12V 4% 7% 2% 21/2 1/2 8 7

181S 19 W 32 131/*, 23 251/2 9 121/*, 5Y 23% 2% 2Y’z 11/2

230S lglA 39% 32’V4 131/4 23 251/2 9 121/*, 5Y 221/e 2% 2 11/2 10 9

207S 251/4 .3R 32Y, 131/*, 24 26 11’V*, 12% 5’ 23% 2% 21/2 11/2

260S 251/*,. ":;I)t 321/*, 131/4 241/2 25 111/4 12 5Y 2% 2 11/2 10 9

320 & 354S 251/4 52 32Y*, 113 25 261/2 111/*, 12 5% 22VI 2% 2 11/2

243 & 273S 251/4 52% 32V*, 13 25 261/2 11y4 12. 5% 23% 2% 21 11/2 10 9

400S 251/4 52 321/4 13 261/2 12 5% 22 2% 2 10 9

"INCHES TABLE 4 Maximum DIMance of Throw and Mounting Height
Feet For Model S Unit Heaters

12 15
15 18
18 22
20 25
22 27
28 35
28 35
28 35
32 40
4O 50
45 56
4O 5O
50 62
5O 62
60 75
65 80

18 22
26 25
25 31
28 35
30 37
32 4O
32 4O
40 50
45 56
42 52
48 60
55 68
60 75

NOTE: The above is based on 2 psg Steam Pressure, 60 F Entering Air.
TO MEET OSHA REQUIREMENTS, MODEL "S" UNIT HEATERS MUST BE
MOUNTED NO LOWER THAN 7.5 FEET FROM THE FLOOR.





TABLE 8 Iximu Mounter fMtght For P Unit Heetars

e
42-P

42-P LS*

42.P.L

42-P-L LS

64-P LS

64-P-L

64-P-L LS

80

8P LS

80-P-L LS

102-P

102-P LS

102-P-L

102-P-L LS

122-P

122-P-L

146P

Steam Preure (PSI) Unit

2 5 10 50 ’100

10.5 10.0 10.0 9,0 7,5

7.5 7.5 7,5 7.5 7.5

9.0 8.5 8.5 7.5 7.5

12.0 11.5 11.5 10.0 9.0

9,5 9.0 9.0 8.0 7.5

15.0 14.5 14.5 12.5 I1.0

11.5 11.0 11.0 8.5 8.5

15.0 14.5 14.0 12.0 11.0

11.0 10.5 10.5 9.0 8.5

18.0 17.5 17.5 15.0 13.5

13.0 12.5 12.0 11.0 10.0

14.0 13.5 13.0 11.5 11.0

11.0 10.5 10.5 9.5 8.5

17.5 17.0 16.5 15.0 14.0

15.0 14.5 14.5 13.0 12.0

16.0 15.5 15.5 14.0 13.0

21.0 20.5 20.0 17.5 17.0

15.5 15.0 :14.5 13.0 11.5

0.51

U.5

,ze

146-P-L

166-P 18.0

202-P-L 25.5

252-P 20.0

252-P-L 24.0

280-P 21.0

280-P-L 25.0

336-P 24.0

336-P-L 29.0

384-P 28.5

384-P-L 32.5

500-P 29.5

500-P-L 35.0

600-P-L 37.0

720-P 38.5

720-P-L 42.5

Steam Pressure (PSI)

2 5 10 50

17.5 17.0 14.5

21.5 21.0 18.5

21.5 21.0 18.5

25.0 24.5 22.0

19.5 19.0 17.0

20.5 20.0 17.5

25.0 24.5 21.0

23.0 22.0 20.0

28.5 28.0 25.0

24.0

27.5 24.0

25.0 21.0

29.0 25.0

28.0 24.0

31.0 27.0

32.0 27.0

NOTES: "LS Low Speed
*’PL Model P Low Rnal Temperature Model With NI Air Ports Open.

Flgure In areas give maximum mounting height with louver cone diffuser blades set vertically.

Theebovetab is based on 60 F entedng air temperature. In providing for the use of diffusers, it must be remembered that adjustment of a LCD
to deflect air towmd horizontal immediately lowers the mounting height.

TO MEET OSHA REQUIREMENTS, MODEL "P" UNIT HEATERS MUST BE MOUNTED NO LOWER THAN 7.5 FEET FROM THE FLOOR.





TABLE S UWehtz Lbe.

80’
102’
1221
1481
1661
2021
2521 1,
80|

F 1:
184F
OF 2!

OOF 2
’20F

P end PL Units

Units must hang level vertically and hodzontealy.

purposes. This includes at least 7 Inches above all Model PUnit Heaters even though the motor le rem through

Isolators are not required but may be desirable for someo-plications. For these special cases, contact the local Trane
representative. Refer to Table 6 for Unit Weights.

STEEL WELD
CHANNEL NUT

DUCTWORK

Propeller unit heaters are designed primarily for free ear cJe-
livery and, basically, the propeller fan is not efficient when
used with extensive ductwork. However, short runs of ductmay be used by observing the following restrictions:
1. Do not use hot water units when entedng outside earmay be below the freezing point. Use full sized coil with

at least 5 psig steam or a modified coil with 10 psigsteam for freezing conditions. Steam must be at full
pressure dudng low temperatures.

2. Under no conditions should air filters be used.
3. All ductwok should be kept straight and as simple as

possible.

4. The next size larger motor should be used.

The use of ductwork will present a reduction in air volumeand unit capacity. Contact the local Trene representative for
performance data and ducting recommendations.
UNIT MOUNTING
To meet Occupational Safety and Health Act (OSHA) re-
quirements Model P Unit Heatem must be mounted no lowerthan 7.5 feet from the floor.

Weld nuts are provided at the top of all units for suspension
puqx)ses. Sos Fgures 1,2 and 3. Rgure4 shows the 2 weldnuts and stsel channal8 provided on Modes S Units. Supportrods should support the total unit weight to assure that nostrain is placed on supply and return piping. Provisions forremoval of the unit from the suspension rods may be de-

FIGURE 4 Model S Unit Mounting Channel taxi Wetd Nut

PIPING

To provide propercoil operation, follow all piping recornmen-dations listed in this manual.

1..readed pipe headers are provided on all Model P Units for
Il:,ng connections. See Figure 5. Connections are given inFigures 1 and 2 and Tables 1 and 2.

Model S Units have male type threaded pipe connectionsthat are bolted to the casing backplate while pipe con-nectlons are being made. See Figure 6. Connection sizesare given in Figure 3 and Table 3.

Follow standard practices and codes when installing the pip-ing. Provide swingjoints forexpansion purposes, unions andshut-off valves for servicing purposes and, as illustrated inFigures 7 through 11, valves and traps for control purposes.Use 45 degree angle run-offs from all supply and retummeans.
Dirt pockets should be the same pipe eaze as the retum tap
ping of the unit heater. Also, pipe size in the branch-off
should be the same size as the tapping in the traps. Beyond
the trap, the retum lateral pipe should be increased one sizeup to the return mean.
Tables 7 and 8 list recommended steam trap selections.
WIRING

The installer shall furnish all widng to the fan motor. Con-
nections are shown in Figures 12 and 13. See "Operating In-
formation Motors" for a discussion ofthe standard motors
used with model S and P unit heaters.





FIGURE 6 Model S Unit Heater Coil and Piping Coupling

FIGURE 5 Model P Unit Heater CoIl and Headers

SOUARE HEAD
COCK RE’IURN

PET COCK

--’UNION

I, DRAIN VALVE
MODEL S UNION

UNIT HEATER

FIGURE 7 Hot Water System With Ovedteed Supply end
Return I.Jne=. An Automatic Air Vent May be
Subatituted for the Pet Cock If Desired

TRANE MODEL P
UNIT HEATER

AUTOMATIC
AIR VENT

RGURE 8 Hot Water Symm With Lower Supply end
Return Unee on a Model P Unit. Pet Cock
May Replmce Automatic Air Vent

TABLE 7 Steam Trap Selection P Unit Heaters

42-166
202-252

28O
336
384
5OO

720

,:..:::. \7Tr">: .:-,.%T

4" 55AL ’,C’ 55 AL No. 62 =/4" 55AL No. 62 4" 55AL No. 62 4" 55AM No. 62 3/4" 55AM No. 62 3/4" 55AH No. 62
I" 55AL I" 55AL NO. 62 I" 55AL No. 62 I" 55AL NO. 62 =/4" 55AM No. 62 %" 55AM NO. 62 /,C’ 55AH No.191
I" 55AL I" 55AL No. 62 1" 55AL No. 62 1" 55AL No. 62 ’4’ 55AM No. 62 /4" 55AM No. 62 /4" 55AH NO. 191
1" 55AL 1" 55AL NO. 62 1" 55AL No. 62 1" 55AL No. 62 4" 55AM No. 191 /4" 55AM No. 191 11/4 66CH No. 191
1" 55AL 1" 55AL No. 191 1" 5,SAL No. 62 1" 55AL No. 62 4" 55AM No. 191 /4" 55AM No. 191 11/,= 66CH NO. 191

11/4 66CL Iv4" 66CL No. 191 11/4 66CL No. 191 11/4 66CL No. 62 11/4" 66CM NO. 191 11/4" 66CM No. 191 t/4" 66CH No. 351
11/4 66CL 11/4 66CL No. 191 1V4" Co6CL No. 191 1V,C’ 66CL No. 191 1!/4’ 66CM No. 191 11/4 66CM No. 191 1V4" 66CH NO. 351
11/4 66CL 11/,C 66CL No. 191 11/,= 66CL’No. 191 11/4 66CL No. 191 11/,C 66CM NO. 191 11/4 66CM No. 191 11/2" 77HH No. 351

NOTE: Above selections of Trane Company Traps are based on cataloged unit capacities. A load factor of 2 has been used.
UH-IM-2 8





FIGURE 9 High Preeeure Steam System. Tp of Buket
Trap Mut Be Locad Below Return Outer of Coil )
Aeeure Comple Drainage of Condenee

VE

UNIT HEATER
4ELEUNION

’k

INION
TRANE
BUCKET- SWING, CHECKTRAP

DIRT POCKET
STRAINER

FIUE, 10 High Preeeure 8team System .Ovr Supply

TRANE MODEL P VALVE

UNION
L

UNION
STRAINER

DIRT POCKET
TNE

FLOAT TRAP. 4S* ELL

FIGURE 11 Vapor or Vacuum S’ytem With
Lower Supply and Return Maitre

1" 55A1 1" 5SAL " 55AM1" 55AL 1" 55AL l/4’. 55AM11A 66CL lY4" 66CL 11/ 66CM
NOTE: Above --.c-:c.;: of Trane Company Traps are based o cataloged unit capacities. A factor of 2 has been used.

UH -IM-2





MOTORS

The standard 115/60/1 motors provided on S and P Unit
Heaters are totally enclosed, Class "B" insulated and have
built-in thermal overload protection.

\

NOTE: Motors rated 1/= H.P. and smallerare interchangeable
between S and P models. This assures simplified and eco-
nomical maintenance.

Models 53S through 100S use permanent split capacitor
motors with sleeve bearings.

Model S Units, 18 through 60 and model P Units, 42 through
80, use sleeve type bearings.

Models 91S through 354S and model P units, 122 through
280, use permanent split capacitor motorswith bell bearings.
Model 400S uses 230/460/60/3 motor with sealed ball
beadngs.

All sleeve bearing motors have oll holes to allow lubrication.
Ball bearing motors are permanently lubrlcated although
some three phase or special motors have removable plugs
which will allow field installation of grease fittings.

The standard 42P through 102P and 18S through 100S mo-
tom can be converted to variable speed operation with the
addition of the solid state speed control.

See Figures 12 and 13 for typical widng diagrams.

VARIABLE SPEED CONTROL

The solid state speed controller may be installed at any con-
venient location and is suitable for surface or flush type
mounting. A standard electrical single or double gang wall
box is recommended as in Fgure 14.

Installation pure:
1. Attach the conVol’s leads to the electrical leads in the

control box using wire nuts. The speed control is to he
wired in sedeswitl,.the motor. Seewidngdiagram in Fig-
Jre 14.

2. Make certain lmnuts are tight with no copper wire be-
ing exposed.

3. Place wires and wire nuts back into box elk)wing room
for the control to fit in box also.

4i Mour)speed control to box using Number 6 flathead
screvi provided.

Setting speed control:

1. Turn the control shaft fully clockee. If the motor is not
running at the desired low speed, adjust the trim on the
face of the conVol for low speed eettJng using a small
screwddver. ’

2. Rotate the control shaft counter clockwise. The speed
will increase smoothly from minimum to maximum and
then switch off.

,3. Mount face plate with screws provided and attach con-
trol knob. See Figure 15.

AC LINE INPUT / /*=:T= "J

FIGURE 14 Wldng Dlagmm of =eed Control Instllatlon

R(JRE 15 olld Comrol





rrua,-Na {upt,onal i=qulpment)

MODEL P LOUVER CONE DIFFUSER

Rubber mounts and mounting nuts end bolts are provided
with each louvercone dlffuser. Attech the dlffuser to the hot-
tom ofthe unlt heater as shown In Figure 16. Mounting holes
am provided in the unit base plate.

Adjust the diffuser to provide the desired air pettem.

Tum ail horizontal louvers on the unit heater, except the top
louver, downward to allow installation of the diffuser.

tion a diffuser between the louvers with the collar of the dif-
fuser overthe rear edge of the louver. The diffuser fins
should be extended upward between the first and second
horizontal louvers. Press the dlffuser collar down over the
louver. The dimples off the collar will hold the rowof diffusers
firmly in place. See Figures 17, 18 and 19.

OPERATING INFORMATION

COIL8

Standard Model S Unit I-Isetercoils have 1" O.D. x .031" wall
copper tubing and standard Model P Unit Heater coils use
%" O.D. x 0.25" wall copper tubing. Maximum recommen-
(ted steam pressure for standard units is 75 psig at 325 F
temperature. For hot water applications, the maximum rec-
ommended pressure is 200 peig for Model S and 225 psig for
Model P Units with 325 F water temperature for both units.

For higher operating temperatures and pressures, special
coils are required. Table 9 outlines the limitations for various
coil tuba matadais.

-NUT AND BOI.T

ADJUSTABLE
DIFFUSER

P IMIE 16 LOUVre" Cone Diffueer Attached to Model P

90-10 Cupronickel

Model P

Coer (Std.)
Red Brass
90-10 Cupronickel
Steel

FIGURE 17 Horlzomal

FIGURE 18 Irmtalling Fin Diffusers

.5 75 5 225 325

.049 200 5 300 425

.049 400 4 600 450

.049 600 4 6(30 4
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MINTEN.t.NCE
Allow rotating fans to stop before servicing to avoid injury to
fingers and hands.

MOTOR LUBRICATION

Sleeve Bearings

Motors with oilers or oil holes am Iubdcated before shipment
with agood grade of electric motor oil. Refill when necessary
with the motor at a stand-still until oil reaches the proper
level.

Use SAE 20W oil for motors operating in ambient ter
pemtures of 32 F to 100 F. Above 100 F, use an SAE 30 to
SAE 50 oil. Below 32 F, a SAE 10W oil will be required.

The frequency of oiling will depend upon operating condi-
tions and lengthof running time. Inspecttheoilers or oil holes
when cleaning the unit. If the unit has a fractional horse-
power motor, lubricatea least onceayear. Underhigh ambi-
ent conditions or constant fan opemtion,!fractional horse-

On those motors without oilers or oil follow the in-

In,"tions given on the motor.
/Ball beadng motom are pubdcafad and normally not
;equipped with grease fittings. HoWever, motors are
equipped with removablegrease plugstoallow installation of

Motor manufacturers do not ’ecommend or require on the

required, byhe owner, use theng procedure:

With the motor-at a;removethe vent and grease
plugs. Install grease fitB!g’and add grease q3adngly. Re-
move the old grease fromthe vent relief chamber. Operate
the motor a few minutes before reinstalling the.vent plug to
allow excessgreaseto escape. If there is evidence ofgrease
working out around the motor shaft, less grease should be
added and the greasing periods lengthened, ff grease con-

tinues to appear, take the motor to the motor manufacturer’s
authorized service station for repair.

NOTE: Consult local motor manufacturer’s service facilityfor
Information on type of grease and oil to be used.

FAN AND MOTOR ASSEMBLY

For cleaning or maintenance purposes, the fan and motor
assembly may be removed easily from the Unit Heater. The
motor is attached to the fan guard which is, in tum, mounted
to the top or back panel of the unit as shown in Fgures 20
and 21.

On Model P Units, reach up through the fan and remove the
fan guard mounting screws. Lower the motor, fan and fan
guard assembly down through the fan outlet. If desired, the
top and bottom panels may be removed from the coil by tak-
ing out the four panel mounting bolts. See Rgure 21.

BACK PANEL

FAN GUARD

LOUVER COIL PIPINGFIN
DIFFUSER COUPLING

BOTTOM
PANEL

FAN GUARD
MOUNTING
CREW8

PANEL
MOUNTING
BOLT

RGURE 21 Croae Section View of Model P Unit
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On Model S Units, loosen the fan guard mounting screws
and lift the motor, fan and fan guard semblyawayfrom the
unit. The one-piece back penal may also be removed and
slld blink over the connecting plplng for greater access. See
Figure 20.

CLEANING THE UNIT

The unit casing, fan, diffuserand coil should be cleaned thor-
oughly once a year.

Coil heat transferefficiency depends on cleanliness. The fol-
lowing recommended procedures may be performed when
lubricating the motor and cleaning the coil.

1. Wipe all excess lubricant from the motor, fan and cas-
ing. Clean the motor thoroughly. A dirty motor will run
hot end eventually cause intemal damage.

2. Clean the coil:

a. Loosen the dirt with a brush on the fan side of the
coil. Operate the motor allowing the fan to blow the
loosened dirt through the unit.

b. Use high pressure air or steam on the side of the
coil away from the fan.

NOTE: A piece of cheesecloth or budap bag may
be used to collect the large particles dudng the
deaning process.

Clean the casing, fan blades, fan guard and diffuser us-
ing adamp cloth. Any rust spots on the casing should be
cleaned and repalntad.

4o Tighten the fan guard, motor frame and fan bolts. Check
the fan for clearance in the panel odfica and free
rotation.

REPLACEMENT PARTS

Should service or replacement of parts be required, give
complete nsmeplate identification Including the unit sedal
number. Motors and motorcontrols supplied with these units
are not manufactured by The Trane Company. Service in-
structions issued by the manufacturers ofthese items super-
sede the previous instructions and should be followed in
maintaining the units.

FOR FURTHER INFORMATION ON THIS PRODUCT OR OTHER TRANE PRODUCTS, REFER TO THE "TRANESERVICE LITERATURE CATALOG", ORDERING NUMBER IDX-IOM-1. THIS CATALOG CONTAINS LISTINGSAND PRICES FOR ALL SERWCE LITERATURE SOLD BY TRANE. THE CATALOG MAY BE ORDERED BYSENDING A $15.00 CHECK TO: THE TRANE COMPANY, SERWCE LITERATURE SALES, 3600 PAMMEL CREEKROAD, 1.4 CROSSE, W184801.

TO HELP ENSURE OPTIMUM PERFORMANCE, BE SURE TO SPECIFY QUALITY TRANE PARTS.

PRINTED BY PRODUCTION SERVICES LA CROSSE
KC&W

13





TAB PLACEMENT HERE

DESCRIPTION:

Tab page did not contain hand written information

Tab page contained hand written information
*Scanned as next image

Confidential Records Management, Inc.
New Bern, NC
1-888-622-4425
9/08



HEATTRANSFER
901-G NORWALK ST.
GREENSBORO, N.C. 27407
PHONE 919-294-3838

SUBMITTAL NO. S1360-6275

03-03-03

CONTRACTOR:

SNEEDEN. INC.
BOX 3548
WILMINGTON, N.C. 2840&

DATE

JOB,

ENGINEER:

NOVEMBER 13, 1986

COMBAT VEHICLE MAINTENANCE
SHOP
CAMP LEJEUNE. N.C.

DOUGLAS Y. PERRY
g ASSOC.

THIS ORDER IS BEING HELD FOR APPROVAL AND WILL NOT BE RELEASED UNTIL APPROVED.

t-40 GAL ASME EXPANSION TANK
t-439 TANK FITTING
1-440 TANK DRAINER
I-4" AIR SEPARATOR WITH STRAINER
1-335 P.R.V.

t-TACO MODEL BB3008, 3" BASE MTD END SUCTION PUMP.
235 GPH I 46 FT HD 5 HP ODP MOTOR 1750 RPH 208/3/60

7 1/2" DIAMETER IMPELLER

t-WEINMAN MODEL D2OC-4ACVt5P. DUPLEX COND. PUMP UNIT
WITH 20 GAL C.i, RECEIVER MECH. ALTERNATOR, 15 GPM

40 PSI 1 1/2 HP MOTORS. 3uO0 RPM 208/3/60
3/4" DIAMETER IMPELLER.

t-TACO MODEL G10208S. 10" DIA. 2 PASS, 4 FT LONG
STM/NATER HEAT EXCHANGER WITH SADDLES, 3/4" O.D. COPPER
TUBES. C.]. HEAD STEEL TUBE SHEET. 150 PSI ASHE W.P.
235 GPH, 160 -180 15 PSISTEAM. .0005 F.F.
55 SQ FT HEAT SURFACE.

MULTI-PURPOSE VALVE
I-TACO MODEL MPV-040, 4" FLANGED MULTI-PURPOSE VALVE

(10) SETS OF SUBMITTAL DATA FOR YOUR APPROVAL,

SUBMITTAL NO: 1360-6275 PAGE I





HEAT TRANS,.ER SALES, INC.
901-G NORWALK ST.
GREENSBORO, N.C. 27407
PHONE 919-294-3838

03-03-03

SUBMITTAL NO. )360-6293

DATE: NOVEMBER 13. 198&

CONTRACTOR:

SNEEDEN, INC.
BOX 358
WILHINGTON. N.C. 2806

JOB, COMBAT VEHICLE MAINT.
SHOP
CAMP LEJEUNE. NC

ENBINEER DOUGLAS Y. PERRY
& ASSOC,

THIS ORDER IS BEING HELD FOR APPROVAL AND HILL NOT BE RELEASED UNTIL APPROVED.

t-TACO MODEL IIIB. ALL BRONZE PUMP. 5 GPM a 8FT. HD.
118 HP. 11511/60

I-PEABODY BARNES MODEL CPS33. SUBMERSIBLE SUMP PUMP. 10 GPM
a 15 FT. HD. 1/3 HP 115/1/&0 NITH H.H. ALARM

(i0) SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.

SUBMITTAL NO: SJ3&O-6293 PAGE





for quality, efficiency, dependability...

EINM
UNIPUMPS and
END SUCTION PUMPS

N

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
z

C-!
Z>

C>

0o
Z-

Z

P.O. BOX 1364 COMMERCE & EXCHANGE
CONWAY, ARKANSAS 72032 501.329-9811

Section Nos. 100, 200, 300 and 500



INSTRUCTIONS FOR ALIGNING PUMPS

WITH WOOD’S SURE-FLEX COUPLINGS

Your WEINMAN PUMP is a modern, high quality, precision designed
and manufactured unit capable of superior performance and long life
under even the toughest conditions. The following instructions on
installation and alignment are vitally essential for obtaining this peak
performance.

WEINMAN UNIPUMPS do not require a bed plate. Shims placed
under one or more of the motor feet will help eliminate strains and
distortions when bolted down. The following instructions for installation
and alignment apply only to pumps furnished with a bed plate and
Wood Coupling.

STEEL STRAIGHT EDGE

FIG.
ANGULAR

MISALIGNMENT

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 your WEINMAN Pump.

1. The foundation, with its bolts in pipe sleeves,
should be deep ermugh 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. Place the unit on the foundation with bolts in
their respective bed plate holes. Insert wedges
under the bed plate near foundation bolts.

3. 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.

4. 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.

FIG. 2
PARALLEL

MISALIGNMENT

FIG. 3
CORRECT

ALIGNMENT

STEEL STRAIGHT EDGE

STEEL STRAIGHT EDGE



5. Now, check for parallel misalignment. An or-
dinary 6" scale will suffice on the Sure-Flex
couplings. Lay the alignment tool or scale
across the outside flanges. If parallel misalign-
ment is found, (Fig. 2) it is caused by one of
the four corners of the bed plate being too
high. Withdraw 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 direc-
tion necessary to bring its shaft with coupling
into perfect alignment with pump shaft.

6. 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.

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 single suction type of pump, etc.

The following are of equal importance and should
be carefully observed:

1. 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 several sizes larger in order to avoid
excessive frictional loss with a resultant pro-
hibitorily high working suction lift. Refer to
frictional table page 8 for frictional loss in pipe
and fithngs. Select the size pipe necessary so
that when the frictional loss is added to the
actual static suction lift, the total working or
dynamic 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
capacity unless specifically ordered for an
abnormal suction condition.

2. 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 prope.r priming.

3. If conditions require the use of a foot valve and
strainer, the area of the foot valve should be
from 11/2 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.

4. 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.

5. 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 rbe helpful against the
formation of a vortex permitting air to enter the
suction pipe.

6. 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.

7. 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 %" in a pipe line of 100 ft. length. This
will result in distortion and misalignment of
pump, and sometimes actual breakage.

8. 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.

9. 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.

10. 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.

ll. 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.
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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
Above

Sea Level
in Feet

0
1000
2000
3OOO
4000
500O
6O0O
700O
8000
9000
10000

Atmospheric
Pressure
Pounds

Per Sq. In.

14.7
14.2
13.6
13.1
12.6
12.1
11.7
11.2
10
10.4
10.0

Baromer
Reading
Inches

of Mercury

Equivalent
Head of Water

Feet

33.95
32.7
31.6
30.2
29.1
27.9
27.0
25.9
24.9
24.0
23.1

29.929
28.8
27.7
26.7
25.7
24.7
23.8
22.9
22.1
21.2
20.4

Maximum Practical
Suction Lift
of Pumps
in Feet

25
23
23
22
21
20
19
19
18
17
16

For Ft. Hd. of liquid divide Ft. Hd. of water by specific gravity of liquid pumped.
NOTE Barometer in inches muitiplied by 0.4908 equals pressure per square inch.
Suction lift is vertical distance from center of cylinder to water level plus pipe friction and other losses, if any.

SUCTION HEAD REQUIREMENTS WHEN PUMPING HOT WATER
Suction Head Required for Both Centrifugal and Reciprocating Pumps when Handling Hot Water at Different Altitudes.

Minimum Temperatures of Water in Degrees F.
Atlowable
Head in Ft.
on Suction 120 130 140 150 160 170 180 190 200 210

At sea level
At 2,000 alt
At 4,00O alt.
At 6,000 alt. 0
At 8,000 alt. 0
At 10,000 alt. 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
12
14
16

7
10
12
14
16
18

10
12
14
16

12
15

PROPERTIES OF WATER AT VARIOUS TEMPERATURES FROM 40 TO 540 F

Temp Temp Specific Volume Specific Wt in Vapor Pressure
F C Cu Ft/Lb Gravity Lb/Cu Ft Psi Abs

40
50
60
70
80

9O
100
120
140
160

180
200
212
220
240

26O
28O
300
320

5OO
520
540

4.4
10.0
15.6
21.1
26.7

322
37.8
48.9
60.0
71.1

82.2
93.3

169.0
104.4
115.6

126.7
137.8
148.9
160.0

171.1
182.2
193.3
204.4

215.6
226.7
237.8
248.9

260.0
271.1
282.2

.01602

.01603

.01604

.01606

.01608

.01610

.01613

.01620

.01629

.01639

.01651

.01663

.01672

.01677

.01692

.01709

.01726

.01745

.01765

.01787

.01811

.01836

.01864

.01894

.01926

.0196

.0200

.0204

.0209

.0215

1.0013
1.0006
1.0000
0.97
0.9975

0.9963
0.9944
0.9901
0.9846
0.9786

0.9715
0.9645
0.9593
0.9565
0.9480

0.9386
0.9293
0.9192
0.9088

0.8976
0.8857
0.8736
0.8605

0.8469
0.8328
0.8183
0.8020

0.7863
0.7674
0.7460

62.42
62.38
62.34
62.27
62.19

62.11
62.00
61.73
61.39
61.01

6057
60.13
59.81
59.63
59.10

.51

57.31

52.9O
51.92
51.02
50.69

49.02
47.85
4651

0.1217
0.1781
0.2563
0.3631
0.5069

0.6982
0.9492
1.692
2.889
4.741

7.510
11.526
14.696
17.186
24.97

35.43
49.20
67.01
89.66

118.01
153.04
195.77
247.31

308.83
381.59
466.9
566.1

680.8
812.4
962.5

Computed from Keenan & Keyes’ Steam Table.
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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 Pot 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.

PR|MING: 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 seal cage ff 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.

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 Vs". 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 should 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.

STUFFING BOX-MECHANICAL SEAL:
With the exercise of a few precautions a mechanical
seal can furnish very satisfactory operation in pumps.
Precautions which should be observed are:

1. Do not run the pump dry. The fiat faces of the
seal are lubricated by the liquid being pumped

2. Vent the seal housing if it is the high point in the
pump.

3. Maximum water temperatures are 225 F. when
using seals without additional cooling.

4. Purge the system thoroughly to remove welding
slag, scale, or dirt which may injure the seal
prematurely due to the abrasive condition of
liquid.
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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’ operatior 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 55F. above surrounding
temperature. Unless the bearing temperature reaches
125F. 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 x 5" long...
containing 1 ounces. Approximately 1/2 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 lubricated.

eeee

PUMP TIOUES and THEIR CAUSE:I

FAILURE TO PUMP
|. Pump not properly primed.

2. Wrong direction of rotation.

3. Speed too 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 OF
COUPLING CUSHIONS

1. Always the result of misalignment or a bent shaft.

PUMP LOSES PRIMING

1. Air leaks in suction line.

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

1. Misalignment.

2. Excessive suction lift or vapor binding (hot water).
3. Bent shaft and/or damaged bearings.

4. Suction and discharge piping not properly supported

and anchored.



SUCTION PIPING

RIGHT WRONG



All types o! industries rely on

WEINMAN Centrifugal Pumps

for top performance

dependability

Type L Single Stage Split Case Pump
for water works pumping, booster
service and chilled or condenser
water pumping.

WEINMAN Type G-B single stage, end suction centrifugal
pump is recommended for refrigeration plant service;
hot and chilled water circulation.., for virtually every
phase of liquid handling.

Revolutionary Vortex Liquid
Ring Type Y self-priming uni-
pump. Pumps liquid, air, vapor
or any mixture of these three.

Type 4K-3B pumps (foreground) control condenser water
flow in the air conditioning system for the first 16
floors of First National Bank, Denver, Colorado. Type
4L-3 (rear) pump chilled water to cooling coils for
cool air fans.

Type ACV and ADV Condensate Return Units
with cast-iron receivers and vertically mounted
Unipumps.

Type U-VBM single stage ver-
tical non-clog, ball-bearing
centrifugal pump for dry pit
and pump rooms where floor
space is at a premium or
subject to seasonal flooding.

HUII,I,ill

P,O. BOX 1364 COMMERCE & EXCHANGE
CONWAY, ARKANSAS 72032 501-329--9811
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NUMBER

PL300-2.3

REPLACEMENT
PARTS
LIST

Effective: June 1, 1983
Supersedes: PL300-2.3

dated 2/1/81

FOR FOLLOWING MODEL NUMBERS:

BMorCC: 2-8 21/2-8 21/2-10 3-8 & 4-6
BM or CC: 2008 2010 2012 2508 2510 3008 & 4006
SB or BB: 2008 2010 2012 2508 2510 3008 & 4006

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE
Example

FLANGE SIZE

NOMINAL IMPELLER DIAMETER

ACTUAL IMPELLER DIAMETER

2008 7.9 B5B2

FRAME SIZE & STYLE

MATERIAL OF CONSTRUCTION

SEAL OR PACKING DESIGN

BASIC PARTS FILTER KIT (900-1)
Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)
All items above not shown on this sheet.

Item No. DESCRIPTIONNo. Rld,

Suction Cover

2 8 Suction Cover Bolts

3 Suction Cover "0" Ring

4 Impeller Bolt (SS)

5 Impeller Washer

6 Impeller

7 Impeller Key (SS)

8 Casing

16 4 Casing Bolt

17 Drain Plug

34 Slinger Ring

66 Belleville WasheP

222 Fitting

275 2 Fitting

276 Tube

PART NO. PER PUMP SIZE
2-8
2008

9203

10-216

912-005

10-257

926X)4

920-002

13-104A

92001

10-201

16-102

9O04)44

900-053

900-728

2-12
2012

884-003

10-211

8684)O4

10-259

926-004

884-OO2

13-105A

684-001

10-201

16-104

9OO-044

900-053

900-566

900-798

900-728

2508

92803

10-216

91205

10-257

92604

928-002

13-104A

92801

10-201

16-102

9OO-044

900-053

900-566

900-798

900-728

2V 10
2SI0

92203

10-211

862-0O5

10-257

926-004

92202

13-104A

9221

10-201

16-102

900-053

900-798

900-728

3-|

3008

934-003

10-216

9125

10-257

926-O04

93405

13-104A

934X)1

10-201

16-102

900-044

900-053

900-566

900-798

900-728

4-6
4006

938<)03

10-230

918-005

10-257

926<)04

93802

13-104A

938<)01

10-201

16-102

900-053

900-566

900-798

900-728

REMARKS

Add ’B’ for Brz.

3/8-16x 11/2 SS

Add ’B’ for Brz.

Add ’B’ for Brz.

3/8-16x1-1/8

3/8 NPT

(1) Throttle Bushing (Item 10), found in Seal Section, must be ordered with each casing.

Taco. Inc, 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

F304-004 Taco (Canada) Ltd. 3090 Lenworth Drive. Mississaua, Ontario Telephone: (416) 625-2160 Telex: 06-961179



FRAME SIZE 8= STYLE 0000-00-XX00

B1

B2

B3

B6

BALL BEARING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

B4 CLOSE COUPLED (CC)

NEMA
FRAME
Size"T"

143

145

182

184

213

215

254

256

284

NEMA ITEM 13 ITEM 15 ITEM 15 ITEM 15 ITEM 15
FRAME FR. BOLT PUMP FR. PUMP FR. PUMP FR. PUMP FR.
Size "U" Part No. 1750 "T" 3450 "’T" 1750 "U’" 3450 "’U’"

48 0-201 920-004 920-004

56 10-201 920-004 920-004

182 10-201 920-004 920-004

184 10-201 920-004 920-004 920-004

213 10-223 928-004 928-004 928-004

215 10-223 928-004 928-004 928-004

254 0-223 928-004 928-004 928-004 928-004

256 10-223 928-004 928-004 928-004 928-004

285 10-223 928-004 900-126
286 0-223 928-004 900-126

0-223 900-126

B5 BALL BEARING DESIGN:

Item No. No. Req. D E S C R P T O N PART NO. REMARKS REMARKS
74 Frame Assembly (complete) 840-124RP

15 Frame 840-111

42 Shaft 840-113 Add SS for Stainless Steel

50 Bearing Plate Gasket 840-123
52 4 Bearing Plate Bolt 10-230 3/8 16 x

59 2 Drain Plug 16-111C 1/8 NPT Brass
63 Ball Bearing 840-114

82 Ball Bearing 840-071

191 Retainer Ring 15-105

289 Bearing Cover Plate Assembly 840-120

290 2 Lubrication Fitting 15-200

297 End Cap 820-368



SEAL OR PACKING DESIGN 0000-00-00X0

MECHANICAL SEAL

3 9 10 2928

PACKING

23 243 1021 20

/13567

TYPE B STANDARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

Item No. DESCRIPTIONNo. Req(L

3 ’O’ Ring

9 Impeller Spacer

10 Throttle Bushing

20 Packing Set

21 2 Stud=

22 Filler Ring (Not shown)

23 Gland

24 2 Hex Nuts

28 Retainer Cap Gasket

29 Water Seal

91 WATER SEAL KIT

30 4 Retainer Cap Bolts

32

35

67

SEAL OR PACKING DESIGN

Type ’B’ Type ’D’ Type ’P’ Type ’E’ REMARKS

See Page

900-026RP 900-026RP Not Used 900-026RP

920-016 920-016 920-008 920-016

900-241RP

900-029

Not Used Not Used 900-030

920-015 Add ’B’ For Bronze

12-129 3/8- 16

920-014RP 920-014RP 920-014RP

900-024RP 900-087RP 900-215RP

840-128BRP 840-128DRP Not Used 840-128ERP Incl. Items No. 28, 29, 35 & 67

10-208 10-208 10-208 3/8 16 x 7/8

Seal Retainer Cap 920-020 920-020 920-020

Sleeve 900-027BRP 900-027BRP 920-006 900-027BRP

Sleeve Gasket 920-007RP 920-007RP920-007RP,., 920-007RP



MOTOR PARTS NOT PART OF SERIAL NUMBER
-Motor Frame Sizes Must be Specified When Ordering Parts Shown Below-

!item No. MOTOR FRAME SIZE (NEMA STD.)
No. Reqd. DESCRIPTION

143-14s1’ 1|2T 1|4T 213T 215T 254T 256T 264T 2|4TS 2eTS
REMARKS

65 Base Plate (1) 820-957 820-957 820-957 840-418 84(-418 840-418 840-418 84.0-41_9 840-419 840-419
77 2 Spacer 840-098 840-003 840-004 840-005 840-006 840-041 840-040 N/A N/A N/A
78 2 Frame Spacer N/A N/A N/A N/A N/A N/A N/A !840-106 840-106 840-106
56 Coupler 900-193 900-206 900-206 900-195 900-195 900-197 900-197 ’900-538 900-197 900-199
38 4 Mtr. Lck. Wshr. 14-104 N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/16
38 4 Mtr. Lck. Wshr. N/A 14-101 14-101 14-101 14-101 N/A N/A N/A N/A N/A 3/8
38 4 Mtr. Lck. Wshr. N/A N/A N/A N/A N/A 14-100 14-100 14-100 14-100 14-100 7/16
62 4 Frm. Lck. Wshr. 14-102 14-102 14-102 14-102 14-102 14-102 14-102 14-102 14-102 14-102 1/2
13 4 Mtr. Hxo Hd. 61t. 10-254 N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/16-18x1
13 4 Mtr. Hx. Hd. Bit. N/A 10-221 10-221 10-221 10-221 N/A N/A N/A N/A N/A 3/8- 16x1’/,

13 4 Mtr. Hx. Hd. Bit. N/A N/A N/A N/A N/A 10-209 N/A N/A N/A N/A 7/16-14x11/2
13 4 Mtr. Hx. Hd. Bit. N/A N/A N/A N/A N/A N/A 10-202 10-202 10-202 10-202 7/16-14x
61 4 Fr, Hex. Hd. Bit. 10-238 10-238 10-238 10-238 10-238 10-238 10-238 N/A N/A N/A 1/2-13xl-5/8
61 4 Ft. Hex. Hd. Bh. N/A N/A N/A N/A !N/A N/A N/A 10-217 10-217 10-217 1/2-13x21/2
79 4 Spr. HXo Hd Bit. 10-230 10-230 10-23’0 10-230 10-230 N/A N/A N/A N/A N/A 3/8-16xl
55 Coupler Key 13-100 13-100 13-100 13-100 13-100 13-100 13-100 13-100 13-100 13-100 1/4x 1/4x 11/2

47 Coupler Guard 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796
48 4 CG. RdHd. Scw. 10-400 10-400 10-400 10-400 10-400 10-400 10-400 10-400 10-400 10-400 114-20x3/8

111 Coup. Insert 900-512 900-512 900-512 900-513 900-513 900-514 900-514 900-515 900-514 900-515
(]) Acid "A’" to base i)late number when coupler guard is to be ur.ed.

MATERIALS OF CONSTRUCTION 0000-00-000X

1 2 3 4
D ESC R PT ON STANDARD BRONZE ALL ALL R EMARKS

CONSTRUCTION FITTED BRONZE IRON

Casing Iron Iron Bronze Iron Add Suffix ’B’ for Bronze
Suction Cover Iron Iron Bronze Iron Add Suffix "B’ for Bronze
Impeller Iron Bronze Bronze Iron Add Suffix ’B’ for Bronze
Wear Ring Bronze Bronze Bronze Only When Required

Seal Retainer Cap Iron Iron Bronze Iron Add Suffix ’B’ for Bronze
Packing Gland Iron Iron Bronze Iron Add Suffix ’B’ for Bronze
Throttle Bushing Bronze Bronze Bronze Iron Add Suffix ’C’ for Iron
Sleeve Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Shaft Steel Steel Steel Steel Add ’SS’ for St. Steel



NUMBER

IS 300-2.2
Plant ID No. 001-922

INSTALLATION AND
OPERATION

INSTRUCTIONS

AI-LOCATION
Locate pump in an easily accessible place with suf-

ficient space around it for maintenance and servicing. On
larger pufnps allow head room for the use of hoists or
overhead cranes. Locate pump on a dry and clean place
so that motor will be protected from moisture and dust.
On closed heating systems place compression tank at

the suction side of the pump. W-hen pump head is less
than 20 feet, it is permissible to connect compression
tank to discharge side of pump.
On open systems, install pump close to liquid supply

and make suction piping as short and as straight as
possible.

A2-FOUNDATION

TACO BASE MOUNTED PUMPS

Effective: September 1, 1982
Supersedes: IS300-4

dated 3/31/68

A-INSTALLATION
A3-PIPING

The foundation serves to carr the pump weight and
to absorb vibration. Normally, the foundation is made of
concrete block, preferably tied in with the floor or ground.
Make the foundation block about 4" longer and 4" wider
than the base of the frame. Height of the block may var
from 2/3 to I times the width of the foundation (Fig. 1).
When foundation is poured, provide a hole near each of
the four (4) comers. To simplify installation and mainte-
nance use lead Anchors. Place the front Anchor about 2"
from the edge of the foundation to clear overhangin$
casings (Fig. 2).

FOUNOATION
WIOTH

Fig. I-Fonciatlo Block

Fig. 2-Fndin B(dt

(SLEEVE AND BALL BEARING)

Correct piping is of prime importance for the proper
operation and long life of the pump. Stresses induced by.
piping will cause excessive wear of seals, bearings, and
couplings that could ultimately destroy these elements.
Both suction and discharge piping should be suspended

close to the pump connections, so that n__qo pipe weight
rests on the pump. Pipe flanges and pump flanges should
align perfectly before connections are made, piping
shouldn-’’" be drawn by force into place.
Thermal expansion of piping requires special attention

on heating installations. If no room is provided for pipe
expansion, stresses are induced in the piping thatwill ex-
ert a load on the pump. Forces created by pipe stresses
can exceed by far the load exerted through pipe and
water weight. Stress forces can distort pump, bend shafts,
wear out seals, and impeller wear rings, and ultimately
burn out bearings. To protect pump from thermal pipe
stresses, provide spring hangers and flexible connectors
that are suitable to compensate for pipe expansion.
( See Fig. 3 ).

Install gate valves on both suction and discharge side
of the pump to allow servicing without draining the sys-
tem. Also provide a flanged nipple spool between gate
valve nd suction end of the oumn toenahle vn, t, u,

the pump apart without disturbing piping (Fig. 3). In
order to have them easily accessible, the pump and flange
nipples should not be covered with insulation.

un open pumping systems drawing water from a level
below the pump (suction lift install a foot valve with
strainer. On open systems where the pump is located be-
low the suction water level suction head ) install a check
valve in the discharge line close to the pump.

Fig. 3-Typical Installation-Vertical Piping



A4-PUMP SETTING

A-INSTALLATION-Confinued

Fig. 3-Typical Installatlon-Horizontal Piping

When pump is set on its foundation, make sure
have it properly levelled. Place baseplate over flmndation
bolts provided for it. place shims at cnrncrs of baseplate
when required and h’vcl with a spirit gauge. Tighten
basclIale firmly t,, it> fore,clarions. (’beck also level
suclioll and discharge

If alignment is out tm the sides of the coupling, loosen
the four motor bolts and lightly tap the motor in the di-

rection required. Tighten the four motor bolts and check
t make sure alignment was corrected properly.
As alignment in one direction may alter the alignment

in another, be sure to check all alignments made.

A5-COUPLING ALIGNMENT
Proper alignment of pump and dri\’cc will assure

trouble-free operation and long life of the pump. Mis-

alignment will cause rapid wear of seals, couplings, and

bearings. All pumps are carefully aligned before leaving

the factory. However, experience indicates that alignment

invariably changes in shipping and handling. Therefore,

it is of utmost importance that alignment be checked al

various steps of the installation process, i. e., after level-

ing, after piping, and after first few weeks of operation.

Check aligm-nent by’ placing a slotted straight edge

across the coupling halves at top, bottom, and at the

sides. If any light is seen between the straight edge and

one of the coupling flanges, it means the unit is out of

alignment. Fig. 4

If light is seen at top and bottom position of the

straight edge. alignment is out of height. Usually shims

are placed under the motor feet. Loosen the four motor

bolts, remove or add shims as required tocorrect proper
height. Tighten the motor bolts and check to make sure

alignment was corrected properly.

Fig. 4-Coupling Alignment

A6-CONNECTING PIPING
Pil)ing may now be connected to pump. Make sure that

pump and pipe flanges are strictly parallel and i)rope"!y
spaced for the gasket that will be used. Also check that

pipes are supported properly and do not rest on pump
flanges. Never draw pipes by force to pump flanges. Re-

check alignment after piping connections are made. If

misalignment was caused by piping, it is asign that pipe
stresses distorted the pump. Correct piping to relieve

stresses.

B1-LUBRICATION
Sleeve Bearing pumps ace tilhd with uil at the factory
but s,lle tl mgnt be lost during shipment. As a matter
,,f precauti.||, check oil level before starting up pump.

Proper level is at the center of the sight glass. If oil level
is too low. renlove top cover Fig. 5) and refill.

Drain and refill oil well once a yea,’. Initial filling is
Socony Mobil I)TE Heavy Medium Oil, but any premi-

B-PUMP START-UP & OPERATION
Before starting up pump for the first time several items

;tre to be checked to avoid damaging pump.

um SAE Grade 20 Non-Detergent Motor Oilcan be used.

Motor bearings also might loose oil during shipment.
Check oil level as indicated on motor instruction. Electric
motors have either an oil cup or a pipe plug for filling.
An overflow is located at the side of the bearing area.
Before starting unit, fill motor bearing with an oil can
until oil flows out of overflow.

BcJJ Bering pumps are greased at the laetory. Grease
"11 u<)t ll,,w out during shipment, o nochecking will be

required at startup.
Rcgrease ball bearings every two years or 3,000hours

of operation. Initial filling is LUBRIKO-grease, Density
M31, manufactured by Master Lubricants Company,
Philadelphia.
Any general purpose ball bearing grease No. 3 NLGI

(National Lubricating Grease Institute) hardness may
be used.
To grease bearings open side covers Fig. 5 ), slide

them about 1/2" to the side and introduce grease thru
the opening wits a putty knife. Fill grease chamber 2/3
high. Excessive grease causes unnecessary friction and
will overheat bearing. If’bearings run hot after regreas-
ing, stop pump, open side cover, and wipe out excessiv,:

grease. Overheating will then cease.
Motor ball bearings also are greased at the factory.

Grease should be replaced as indicated by motor manu-

facturer’s instruction. Normally greasing is required
every two years. On electric motors grease is usually
introduced through a grease fitting wits grease gun.



B-PUMP START-UP & OPERATION-Continued

Fig. 5-Lubrication Points

B2-MOTOR WIRING & SENSE OF ROTATION
Check wiring of motor before starting t make surc,

that connections are wired properly for tht’ xltagc in use.

Overvoltage can burn oul motor winding. Check heater

element in magnetic starter to scc that it is ratt,d tlac amu

as the motor.

AMP RATING
FOR

3 PHASE SQUIRREL CAGE INDUCTION MOTORS
tor 220 Volt 0 Volt
HP 1750 RPM 3450 RPM 1750 RPM 3450 RPM

V, 1.0 5

% 1.4 .;
/z 1.8 .9

3/4 2.4 2.2 1.2 I.
3.6 3.4 1.8 1.7

t/2 4.8 4.6 2.4 2.3

2 6.2 5.6 3.1 2.8

3 9.0 8.0 4.5 4.0

5 14.4 13.4 7.2 6.7

7/2 20.0 19.2 I0.0 9.6

I0 26.4 25.6 13.2 12.8

15 39.0 38.0 19.5 19.0

20 51.0 50.0 25.5 25.0

25 62.0 60.0 31.0 30.0
30 74.0 72.0 37.0 36.0
40 96.0 48.0

50 120.0 60.0

Before attempting to check out sense of rotation of

pump, fill pump with water to provide lubrication of the

seal. Do not operate pump dry for motor checkout.

Next throw the switch and see if direction of rotation

corresponds with arrows on frame of pump. The direc-
tion of rotation is counterclockwise facing the suction end
of pump. Direction of rotation of three phase motors can
be easily reversed by interchanging two ofthe three wires
at the terminal board of the motor. Reversing of single
phase motors is done by interchanging some internal
wires or clamps. Instructions for revers.ng are found
either on tile motor nameplate or inside the motor term-
inal cover.

B3-PUMP START-UP
After you have checked lubrication and wiring you are

ready to start tile pump.
Open the gate valve in the suction side and close the

valve on the discharge side. Start motor, wait until unit

has come to full speed and then open discharge valve

slowly. Do not run pump for more than a few minutes

with completely shut val%es. If system conditions call for

part-time operation against shat valves, in.tall a bypass
line from discharge to suction.

B4-MECHANICAL SEAL
AND STUFFING BOX CARE

Mechanical Seal (See caution below)*

Mechanical seals are the most deli-te component of
t}lv [)tllWip. Special care has t,) be given to them to assure

)ie-free operation.
h, sealing element of a mechanical seal consists of a

:,,(,n washer rotating against a stationary ceramic

Surlaces of both are highly lapped to assure sealing.
Any dirt that penetrates between the two mating parts

will cause a rapid wear of the seal faces and will
ultimately result in seal leakage.
New heating systems are usually contaminated by var-

ious materials such as construction debris, welding slugs,
pipe joint compound, mill scale, etc. It is of utmost im-

portance that such systems be cleaned out thoroughly
before putting pump into continuous operation.
Cleaning of a heating system is simple and easy. First

flush out .ystem with cold water at city pressure to re-

move all loose foreign matter that penetrated into tile

system. Afterwards boil out system with chemicals to re-

move dirt adhering to pipes.
Chemicals most commonly used for this procedure are

sodium triphosphate, sodium carbonate, or caustic soda,
but any nonfoaming detergents as used in dishwashers
can be applied.

Fill system with clean water, add cleaning chemicals
lb. for every 40 to 50 gallons of water, (or Mfrs.

Instruction start pump and heat up system. Let system
run for a few hours, then drain and refill with fresh
water. Your pumps are now read.,,’ for continuous duty.
See catlti()n l)eh)w).::

Sll.|ffing b,)t> .tl’e less d<licatc in operation than me-

cll0.11ical seils..N() chemict, cleaning is necessary as on

mechanical seal pumps, but flushing out with cold water
is beneficial on this type of pump too.
After pump is started up adjust gland of stuffing box

evenly so that it drips from one to three drops of water

per minute. This drip is absolutely essential to pre,t,nt

damage t() packing and shaft sleeve. It also prevents
t)verloading of motor. Excessive dripping may cause

air to enter pump under certain conditions.
Sump of’pump should be piped to any convenient

sewer or drain. A pipe tapping is provided for this pur-
l)use at the side of the setup. Never plug this drain

tapping.

::(’AUTI()N The a(htiti(),l ,,f curtaili t.hemieal additives

systems utiliziniz "I’ACO Eqtiit)nlenl. w)i(ls the warlanty.



INSTALLATION OF EXTERNAL CIRCULATION TUBE

IPORTANT
Before filling system with water, assemble external circulation
tube to pump casing as follows:
I. Screw nut into body until hand tight.
2. With a wrench continue tightening for about one and one-

half full additional turns. (It is not necessary to tighten nut
all the way down)

INSTALLATION OF PUROCELL FILTER

IMPORTANT
I. Affach Filter to the pump by loosening the top bolt on the

frame and casing and slip bracket under bolt and tighten.
2. If Recirculating line is installed remove from frame and

insert this end into inlet of Filter.

3. Affach line from outlet ofthe filter to seal retainer cap.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920
lutho U.S.A

Taco (Canada) Limited 1310 AJmco Blvd., Mississauga, Ontario L4W 1B2

Telel:)hone: (401) 942-8000 Telex: 92-7627

Telel:)hone: 416-625-2160 Telex: 06-961179
Copyrighff’ 1983 TACO, INC.



NUMBER

IS 100-1.2

INSTRUCTION
SHEET

Effective: September 1, 1982
Supersedes: IS 100-21

dated 7/1/68

Plant ID No. 001-318

TO REPLACE MOTOR
Disconnect wiring.

HORIZONTAL & VERTICAL
CIRCULATORS

Nos. 110 thru 120 and all
Vertical Models

2 Loosen the two set screws at pump end of spring coupling, remove bolts between bracket and motor
and separate.

3 Loosen other set screw of coupling and remove coupling from old motor.
4 Slide coupler with single set screw over new motor shaft and tighten against flat surface of shaft.
5 Place new motor assembly into bracket and replace bolts (also springs on Verticle Models).
6- Extend pump end of spring coupling over impeller shaft 3/16" Horizontal Models or 5/16" on

Verticle Models and tighten both set screws. If impeller and shaft move into body during this
operation, water will flow from weep hole in bracket. If this does occur, extend spring coupler a
little more or until water stops flowing. CAUTION: UNDER NO CIRCUMSTANCES SHOULD
THE WEEP HOLE BE PLUGGED.

7 Rewire motor.

TO REPLACE SPRING COUPLING
Follow same procedure outlined above.

LUBRICATION NSTRUCTIONS
Re-oil pump and motor annually with SAE No. 30 oil.

REPLACING SEALS
Water flowing from weep hole in bracket normally indicates dirt on the seat or seal needs replace-
ment. Before taking pump apart extend spring coupling and impeller shaft into body as far as it
will go. This will separate the seal halves and permit a greater flow thru the weeping hole and wash
any foreign matter off the seats. Release and if flow stops, it indicates that the seals do not require
replacement. If the flow does not stop, loosen the two set screws on the coupling and extend as far
as it will go. If leak stops it means there was insufficient tension on the coupling. If leak continues,
indications are that the seal needs replacement. Proceed as follows:

1 Disconnect wiring.
2 Valve off or drain system.
3 Remove body bolts and pull entire assembly out of body.
4 Loosen the two set screws at pump end of spring coupler, file off any burrs on shaft and pull im-

peller and shaft from bracket.
5 Pry out old seal seat from bracket with a screwdriver and old part from impeller shaft with a pair of

pliers.
6 Clean shaft and seal bearing surfaces thoroughly with clean cloth.
7 Dip CARBON part of seal in water to lubricate, place on top of impeller shaft with carbon facing

up. Push down on shaft with palm of hand as far as it will go. Then with both thumbs push all the
way down making certain that prongs engage the two holes in the impeller. If there are no holes in
the impeller, break off the prongs with a pair of pliers and smooth burrs with a file.

8 Separate rubber from ceramic part, wet it and set into recess in bracket. Set ceramic seal into rubber
with seat facing out by starting at a slight angle first, then pushing away and down simultaneously.
The rubber ring should not be folded over during this operation. Make certain that both the rubber
and ceramic are "bottomed" squarely.

9 Clean both seal surfaces with a clean lintless cloth.
10 Place a few drops of oil along the impeller shaft and push slowly with a twisting motion through

ceramic part into bracket and spring coupling.
11 While holding impeller and shaft with seal faces mating, insert an Allen wrench into one of the set

screws in the coupling, extend spring 3/16" for Horizontal Models or 5/16" for Vertical Models
and tighten set screw. Then tighten the second set screw.

12 Remove old body gasket, clean surfaces and replace with new gasket.
13 Place entire assembly into body, replace and tighten bolts gradually and evenly all around.
14 Refill system. If water leaks from weep hole in bracket increase tension on spring coupling slightly

more or until leak stops.
15 Rewire Motor.

*CAUTION: The addition of certain chemical additives to systems utilizing TACO Equipment, voids the warranty.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taro (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario Telephone: (416) 625-2160 Telex: 06J61179





NUMBER

PLIOO-1.2

REPLACEMENT
PARTS
LIST

Effective: June 1, 1983
Supersedes: PL100-1.2

dated 3/25/83

REPLACEMENT PARTS
FOR 110 Through 120

110- 111 112- 113- 117B- 120 REFER TO 100RL-7 for LIST PRICES

117B Circulator Only

PARTS FOR 110 to 120 CIRCULATORS

NAMEPLATE
MODEL NO.

ITEM 8

BODY

ITEM 25
IMPELLER
& SHAFT

ITEM 31

MOTOR

ITEM 74
BEARING
BRACKET

ITEM 161

GASKETS

Replacement Parts Kits
Listed on this sheet fit
all models, 110- 120
Circulators except as
noted.

HC, 110, 110C

HDH, 111,111C

112

113

120-1 to 120-5

120-6 to 120-12

112C

113C

120C-1 to 120C-5

120C-6 to 120C-12

CAST IRON

110-226RP (1)! 110-207RP 110-223RP 110-361RP 110-127RP

111-004RP 111-053RP 110-185RP 111-058RP 110-127RP

110-226RP 112-043RP 112-074RP 112-120RP 110-127RP

113-001RP 113-009RP 110-185RP 113-013RP 110-127RP

120-083RP 120-056RP 120o105RP 120-076RP 120-073RP

120-083RP 120-038RP 120-105RP 120-067RP 120o073RP

CAST IRON WITH NON-FERROUS IMPELLER

110-226RP 112-055RP 112-074RP 112-103BRP 110-127RP

113-001RP 113-009RP 110-185RP 113-013RP 110-127RP

120-073RP120-083RP 120-060RP 120-105RP 120-078RP

120-083RP 120-054RP 120-105RP 120-069RP

BRONZE

HCB, 110B

111B

112B

110-226BRP

111-004BRP

110-207RP

111-053RP

110o226BRP 112-055RP

113B 113-001BRP 113-009RP

117B 117o001BRP 110-207RP

117B-S2, -$3

120B-1 to 120B-5

120Bo6 to 120B-12

117-002BRP 110-207RP

120-083BRP 120-060RP

120-083BRP 120-054RP

110-223RP

110-185RP

110-362BRP

111-059BRP

112-074RP 112-103BRP

110-185RP 113-012BRP

110-223RP 110-362BRP

110-223RP 110-362BRP

120-105RP 120-077BRP

120-105RP 120-068BRP

120073RP

110-127RP

110-127RP

110-127RP

110-127RP

110-127RP

110-127RP

120-073RP

120-073RP

ITEM 29
Water Seal 110-275RP

ITEM 56
Coupler, IO-009RP

ITEM
Flange Set
3/4", 1", 11/4", & 11/2"

Interchangeable.
Refer to Price Sheets
IO0-T or IO0-W. For
120 models with 2 holes,
specify 1600-032BRP
for Bronze, 1600-032RP
for Cast Iron.

For 120 models with 4
holes, specify 120-O44RP
for Cast Iron, 120-044BRP
for Bronze.

F104-OO3

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942000 Telex: 92-7627

Tao (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario Telepho: (416) 625-2160 Telex: 06-961179





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:

ft. 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

fl) Complete Model Number
2) Date of Manufacture
3) Special Materials if Required

Normally, the only replacement parts required would be:

1 Tube Bundle
fl 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 B10212-L built in 1970 would be a RUX10212-L.

Replacement heads are also available if required.

(!uali ! Throuc h Design COMPARE.
TACO, INC. 1160 Cranston St. Cranston RI 02920 (401) 942-8000 Telex 92-7627
T.CO (Canada) Ltd. 3090 Lenworth Drive. Mississauga. Ontario. Canada Telex 06-961179 co
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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 INS ,ALLING

ASME
RELIEF VALVE

FEEDWATER PRESSURE REGULATOR

SUPPLYI(
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

HOT WATER :
BOILER GATE TYPE

DRAIN VALVE

DRAINeThe 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 regulatQr. Install
regulator with the supply line connected to the inlet. Install a shut-off valve ahead of the regulator. Regulator i 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 "ast 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 Ibs. or is variable, a domestic service type water pressure reducing valve should also
be installed m addition 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, Crarlston, Rhod Island 02920 Telephone: (401) 942000 Telex: 92-7627

Taco (C.nada) Lid. 300 Lemorth Drip, Misltl, (httmio Tetel=hone: (416) 62-2160 Telex: 06-961179

F 102-006



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 RADIATION___
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,/---

DUAL CONTROL
HOT WATER

HEATING REGULATOR

=-COLD WATER

DRAIN
This drain must

always extend down.

,
RETURN

IMPORTANT
Please Note Footnote at BottoPn
of Reverse Side of This Sheet

5. To fill the"$ystem, 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 intq the system until it is full and under pressure.

6. The pressure reducing valve of the Regulatoris set to deliver water to the boiler at approximately l$lbs, 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 .ighest
radiation), calculate the number of fee-rom 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.
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AIR

CONTROL

Select proper size based on flow (GPM) thru System

Taco Air Control

Less Strainer

AC2
AC25
AC3
AC4
AC5
AC6
AC8
ACIO
AC12
AC14
AC16
AC18
AC20

Maximum Flow

GPM

130
190
33O
550
900
1500
2600
3400
4700
6000
8000
10000

Taco Air Control

With Strainer

AC2F
AC25F
AC3F
AC4F
AC5F
AC6F
AC8F
ACIOF
AC12F
AC14F
AC16F
AC18F
AC20F

2 Install Air Control in Supply Line between boiler and pump(s) as indicated in
Diagram on reverse side.

Install Expansion Tank (s) as close to 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 if 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 fo do is Vent heating units and high
points if necessary for quick lllng. 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

Taco (Canada) Ltd. 3090 Lenworrh Drive, Mis$issauga, Ontario Telephone: (416) 1625-2160 Telex: 06-961179
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Instruction Sheet

Multi-Purpose Valve (MPV)
Plant I.D. No. 00fl-920

APPLICATION:
The Taco Multi-purpose Valve is a quaffer turn, non-lubricated shut-off valve, flow control valve, non-slam
check valve and flow meter, all-in-one. The MPV can be used as a service valve in either direction, The valve
stem is sealed with dual Cringsand does not need any adjustment. The standard seals are ethylene propylene.
DO NOT USE IN SYSTEMS THAT CONTAIN HYDROCARBONS. Consult factory for other seal compounds.

Operating limits: 175 psi cold water, 125 psi at 250F.

INSTALLATION:
I. Vertical flow up in direction of arrow.

2. Horizontal flow with direction of arrow.

Valve may be rotated around the pipe centerline looking at the inlet and stem veffical: 20 clockwise or
f160 counter-clockwise.

3. If flow meterfeature is to be used, install at least 10 diameters of straight pipe, sized to the MPV, upstream of
valve and at least 5 diameters of straight pipe downstream of MPV.

Place the MVP in a position which provides for convenient connection of the hoses from the differential
pressure gage.

Remove plastic threat protectors from the HI and LO meter connections and install brass valves supplied
with MPV.

Once flow rate has been set, the memoryclamp may be set by rotating clockwise, looking at stem, against
the stop. This will prevent anyone from changing the setting. The memory clamp can be rotated counter-
clockwise against the stop, which will allowthevalveto be reset to its original setting if valve has to be closed
at any time.

FLOW METER OPERATION:

I. Remove caps from the valves at the HI & Lo pressure taps.

Connect the high pressure hose (red) of the differential pressure gage to the upstream of HI pressure
connection on the MPV and the low pressure hose (green) to the downstream of LO pressure connection.
Note: Hose ends to be cbnnected require valve depressors. Check opposite end of hose if not visable inside
hose end. Valves are opened automatically as the hose end is screwed on.

3. Prepare the differential pressure gage as per instructions in Gage Kit.

4. The flow can be determined by reading the differential pressure indicated at the gage, noting the valve
opening from the scale and pointer and transferring this data to the Flow Chaff (published separately).

5. When flow readings are complete, follow directions supplied with differential pressure gage.

6. Replace metal caps on valves at the HI and LO pressure taps.

Form No. F302-007 Effective 8/I/84





Peabody ,rnes
Y3 Horsepower
Autom ]tic

...-. Submersible
--Sump l=urnp
.-: Model CPS 33

_p.m_p. Characteristics
TOTAL HEAD FLOW RATE
NFEET) GPM GPH

0 48 2880

5 46 2760

10 40 2400

15 30 1800

20 20 1200

For basement drainage
and general dewatering
with capacity to
2880 gallons per hour
Competitively priced, easily installed, high
performance sump pump designed for
installation in pits as small as 12 inches in
diameter x 16 inches deep.

Energy efficient 1/3 HP, 3.1 amps, 115 volt:
60Hz single phase motor with permanent
capacitor and stainless steel shaft.

Controlled by unique, magnetically
controlled micro-switch designed fo
thousands of on-off cycles.

Motor and micro-switch enclosed in .high-
impact rust and corrosion resistant fiber-
glass reinforced polypropylene housing.

Motor housing is completely sealed from
pump with three lip seals running in an oil
filled chamber.

PeabyBaRnes





Peabody Barnes Model CPS 33 Submersible Sump Pump.

Outstanding Features
Fiberglass reinforced polypropylene motor and
pump housing can’t rust, resists corrosive materials.
Completely sealed magnetic switch. Eliminates
possibility of water leakage into the pump housing.
As the float rises, a magnet in the float assembly
activates the micro-switch mounted inside the motor
housing,

Three lip seals running in an oil-tilled chamber
completely seal the motor from the pump. Seals
never run dry. The oil lubricated seals eliminatt
damage if the pump runs dry or when the pump is
started after long periods of inactivity (dry weather).
Easily converted from automahc, to manual operation.
Easy to clean. Removable strainer passes solids to
3/8 inch diameter, provides quick access to impeller
and impeller housing.

Specifications
Motor: 1/3 HP, 115 volt, 60 Hz, 3.5 amp, single phase

with permanent capacitor.

Power Cord: 8 foot with grounded plug is standard.
25 foot cord available as option.

Motor ShMI: Stainless steel
Holding: Unitized, one-piece, 30% fiberglass

reinforced polypropylene.
Screen: Removable for cleaning.
Dllcharge: 11/,= Inch NPT female coupling standard.

11/2 inch NPT female coupling available as option.
Solid Handling: Handles solids to 3/e inch diameter.

Micro-Switch: Magnetically activated, internally
mounted in the motor housing. Controlled by
external float. Easily converted to manual-
operation.

Automatic Pump Down: ON 9 inches, OFF 4 inches.
Manual Pump Down: 11/2 inches.
Dimensions: Pump 6 inches x 12 inches, pumPwith

float 10 inches x 12 inches.
Weight: 9.5 pounds.

Warranty: One year limited warranty.
Listed by Underwriters Laboratory

PeabSdy BaRnes
Peabody Barnes, Inc, 651 N Main St., Mansfield, OH 44902 (419) 522-1511

Form CPI33-m.





BaRIqeS

Alarms

61486-High Water Alarm. In-
cludes stainless steel wall plate ";

with red jewai light, and one
mercury level control with 10’
of 18/2 cord.

61487-High
(Solid stain-

wall plate, audible
visual alarm with silencer

d one mercury level
control of 18/2 cord.
NOTE: Above flush
mounted. Surface
alarm is available. Consult
factory.

MADE IN Tile U.S.A,
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HEATI NG
Sales Engineers

AIR CONDITIONING EQUIPMENT
AIR POLLUTION SYSTEMS

VENTILATING
ENERGY CONSERVATION

August I0, 1987

MAINTENANCE AND OPERATING INSTRUCTIONS

Pro.iect:

Contractor:

P.O.#

Architect:

Engineer:

Sales Rep:

Manufacturer:

Combat Vehicle Maintenance Shop
Camp Lejeune, NC

Sneeden, Inc.
Wilmington, NC

239

G. Milton Small & Associates

D. Y. Perry and Associates

Chet Adams Company
Cary, NC

Ilg Industries
Vent Products Co., Inc.

FANS & INTAKE VENTS

EF-2 1 CRF 135 Centrifugal direct drive PRV, 1060 CFM @ .4" SP,
I/5 HP, 120/I/60 with birdscreen, backdraft damper,
speed control, disconnect, and prefab curb.

EF-3,5,8,10 4 CRB 30 Centrifugal belted PRV, 6735 CFM @ .4" SP, 2 HP,
208/3/60 with birdscreen, backdraft damper, disconnect,
and prefab curb.

EF-6 1 CWF I00 Centrifugal direct drive wall exhaust fan,
230 CFM @ I/2" SP, I/I0 HP, 120/I/60 with birdscreen,
backdraft damper, speed control and interior wall grille.

EF-7&I7 2 CWF 122 DITTO EF-6 except 710 CFM @ I/2" SP, I/8 .HP,
and DOES NOT include speed control.

EF-II 1 CRF I00 DITTO EF-I except 230 CFM @ .4" SP,I/IO HP.

EF-12 1 CRF I00 DITTO EF-I except 350 CFM @ .4" SP, I/I0 HP,
and speed control NOT NEEDED.

EF-13 l CRF 122 DITTO EF-I except 725 CFM @ .4" SP, I/8 HP.

GREF.NSBO4), N. 40 CHAO’n’E, N.C. 282 CUMm S.C. 2210 CHARLEST, S.C. 2g412, 307 Box 81B 18 Nob Hill Road 10BF Bomter .
818/27’3-08 704/3’74483 803798-0G02 82-104

CARY, N.C. 27811

Box 8218
819/8S1-331





HEATING

Sales Engineers

AIR CONDITIONING EOUIPMENT
AIR POLLUTION SYSTEMS

VENTILATING
ENERGY CONSERVATION

August I0, 1987

MAINTENANCE AND OPERATING INSTRUCTIONS

Project:

Contractor:

P.O.#

Architect:

Engineer:

Sales Rep:

Combat Vehicle Maintenance Shop
Camp Lejeune, NC

Sneeden, Inc.
Wilmington, NC

239

G. Milton Small & Associates

D. Y. Perry and Associates

Chet Adams Company
Cary, NC

Manufacturer: llg Industries
Shipman Industries

FANS ILG INDUSTRIES

EF-14 1 CRB 18 Belt driven PRV, 1710 CFM @ .75" SP, 987 RPM,
I/2 HP, 115/I/60, with birdscreen, backdraft damper,
disconnect and prefab curb.

EF-15

EF-16

1 CRF 82 Direct drive centrifugal PRV, 160 CFM @ .2" SP,
1/25 HP, 1250 RPM, 115/I/60, with birdscreen, disconnect,

backdraft damper, speed control and prefab curb.

1 CRB 24 DITTO EF-14 except 3600 CFM @ .325" SP, 3/4 HP,
208/3/60.

INTAKE VENTS SHIPMAN INDUSTRIES & VENT PRODUCTS CO., INC.

2 34" x 34" Throat S-RV-I intake vent, aluminum construction,
birdscreen, curb and low leakage motor operated damper
with I15/I/60 two position operator.

2 12" x 12" Throat S-RV-I DITTO.

CARY, N.C. 27Sll GREENSBORO, N.C. 27402 CHARLOTTE, N.C. 28299 COLUMBIA, S.C. 29210 CHARLESTON, $.C. 2941

Box 5218 Bor 3073 Box 9158 16 No HIU Road 10r4 Fort Sumtr Or.

91W8S1-6331 919/273-0588 704/375-4483 803/798-0)2 803/78-1048





STANDARD TERMS AND CONDITIONS OF SALE
Noprovision, term or condition of Buyer’s order which is inconsistent wi, difforent from or i.n. add.it]on to Seller’s terms and c.animalS. shall be_binding upon S..ler un!ess expr .e.e.e.e.l.v azr.el. to i.n writ,.af. s!l..by.a.
.duiy.sut_h_orizad .res.en,ve of Seller. Se!l,.shall not ,be ligatod to i.n py.wayul ,.writt.accep.ce. of Buy’s .order mde._by Sol!er’s .ly .outh.ez.on r.ppres..em,zve.at iris. off!ces:..
Rang, 1.31icago, hllllolS. Seller’s quotJon sllall De censioeron as an iovitafion zo zraoe am soaJl nd De consund as an OtTer 10 lad equipment and prnducts oescDeo are harem rerorrou zo as me gonds."
PRICE

ddlirices are F.O.B. point of shipment.
rcesset forth on Seller’s quotation are firm for a period of thirty (30) days from the date of the quotation. In the event of any clmnges in specifications indicatod by Buyer’s purchase erder, Seller may adjust the
"’price to cover such changes.
3. If, at Buyer’s request, shipment is extended beyond six (6) months from date of Seller’s wfitton quotation, Seller may iacrease the stated price of the unshipped goods one percent (]%) per month.
4. Prices of goods not manufactured by Seller au’,.at all times subject to revision to reflect price incr,eases by Seller’s supp!iers,
5. All prices are subject to the addition oany Federal State or local taxes which ma be applicable to the ssie purchase, delivery, storaJ[e.: use.or processin8 o me gndos sold. Any such tax snail one and payaoie zo

Seller at or before the time the tax is payable by Seller to the taxing ndthoty, or in lieu thereof, Buyer may provide Seller wm a [ex exemption certificate acceptable to the taxing aumority.
PAYMENT TERMS
]. Terms of payment are thirty (30) days net from date of invoice, on discounts, unless nthemise specified.
2. Interest at the rate of one and one-half percent ([.5%) per month (]8% per annum), or the maximum lawl rate allonmble, will be charged, whichever is less, on all past dee invoices.
3. No payments made to representatives.or ajents will be valid. Payments shall be made directly to Seller, at its home office, Chicago, Illins.
4. Minimum billin8 for any goods sold by the Seller shall be $25.00 net, exclusive of all traaspodation.
5, Pro rate retainage fees or back charges will not be accepted by Seller. Colleou of such deductions from payments wifl be enforced at Buyer’s expense.
6. Seller shall not be liable for any liquidated damages or penalties whatsoever unless otherwise azrend to in wrng.
7. Seller reseves the djht to require full payment in advance of shipment, posting of security for payment, or other payment arrangements when in Seller’s judsment, open billing terms are not

acceptable.
DELIVERY AND ACCEPTANCE
], Delivery dates are estimated by Seller and are not 8uaraoteed.
2. ,.ps shall be made by the mathnd or carrier deemed most feasible by Sailer and Sailer reserves the right to sldp all or part of the goods from any pping point other than the points specified

3. Risk of loss or damale passes to the Buyer upon delivery of the goods to the carder at paint of shipment.
4. Buyer shall inspect all goods upon receipt. If Buyer rejects all or part of the goods, Buyer shall ive Seller written notice of rejuction, speciini the resonstrefore within five (5) days after receipt of the gauds. In

the event Buyer does not so notify Seller, Buyer shall be deemed to have accepted the lauds.
WARRAJTY AND LIMITATIONS OF LIABILITY
SELLER WARRANTS THATTHE GOODS SHALL BE FREE FROM DEFECTS iN MA IALS OR WORKMANSHIP FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF INITIAL INSTALLATION OR FOR APERIOD OF EIGHTEEN (18)
MONTHS FROM DATE OF SHIPMENT, WHICHEVER PERIOD fiRST EXPIRES. NO WARRANTY IS MADEOR OFFERED W]TH RESPECT TO ANY PROTECTIVE COATINGS PUED TO THE GOODS. SELLER’S WARRANTY
OBLIGATIONS WITH RESPECT TO GOODS NOT MANUFACTURED BY SELLER SHALL NOT EXCEED THE OBLIGATiONS UNDENTAI(EN BY THE MANUFAC1URER THEREOF UNDER EXPRESS WARRANTY TO SELLER.
H, in Buyer’s judgment, the loads do not meet the warranties expressed above, and the Buyer notifies Seller of the defect within a reasonable time after discovery of the defect and wilhin the WarTanty period, Seller
al’eas to correct the defectby repairini.er .relacing, .F..O.B..polnt of ma.nufucture, any parts or components of .e j].o.s dee.nadb Seller.to be doftive, or.st its,, option by.issuing credit f.or the defnctive parts or
components. Seller shall not be liable Tar ixDor or onarges, COS Of’ E]qIlseS related to the removal, selppmg, nanm, installation or re-0nstatlation o; any Jones or componers.
THE EXPRESS WARRANTiES SET FORTH ABOVE ARE GIVEN BY SELLER IN LJEU OF ANY OTHER WARRANTIES, EXPRESSED OR IIIJED, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PUI0SE. IT IS EXPRESSLYAGREED THAT BUYER’S EXCLUSIVE REMEDYAND SELLER’S LIAglLJTY SHALL B LIMITEDTO THE REPAIR OR REPLACEMENT OF, (THE ISSUANCE OF CREDITFOR, DEFECTIVE
PARTS OR COMPONENTS.
SELLER EXPRES.Y DISCLJMS ANY AND ALL LJABILITY FOR AND SHALL NOT BE LIABLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES RESULTING FROM OR ARISING FROM OR 0(JT OF
DEFECTIVE GOODS, SELLER’S NEGLIGENCE, BREACH OF WARRANt, BREACH OF CONTRACT, ANY TORT, OR CLAIMS BASED UPON S1RICT LIABILITY OF THE SELLER. IN NO EVENT SHALL SELLER BE LIABLE FOR

dL)NSEQUENTIAL DAMAGES OR LOSSES COMMERCIAL iN NATURE.

CLF.AR USE
yerovents, represeats and warrants neither Buyer nor any thin:l party shall use, .re-sell or otherwis.e dispese o..f aw. lauds or part erenf in conndction with any activity proess iovolvin.g nuear

fission or fusion or any use or handling of any source, special nuclear or by-product meteal, as those materials are defined in the U.S. Ateml Energy Act of 1954 (as amended!, w!thout .Seller’s prior ’Jtten
consent, and until such time as yer, or such.ird pa, at no expense.to Se!ler, shall hav.e aranled for. insu.rance covera.e., in.maizes, and waivers of liability, recour.se.ano soor,.optio, all ac,.c,.b!e to
Sellar and all fully adequate in oe opinion m’ belier, zo protect Seller tao izs sobcontraczors eno suppliersj against Ildzy or any ind whether in contract, bxt (incouoing neqigence), strict iindidzy or
otherwise. 1he aforesaid covenants, representations and warranties sha suv ve th contsct, and sale.

2. Seller shall not be oblipted to deliver the lands until such insurance, indemnities and waivers have been procured and are leplly operative in Seller’s favor. Buyer’s failure to comply with any rovision.s of this
para.raph, en’dUed ’lluclenr Use" shall be cause for Sailer to cancel this contrsct without liability to Seller, and pursoe any remedies provided in law or equity by this contract, the Uniform emmerclal Code,

EXCUSASLE DELAY
Seller shall not be deemed to be in defsuit on account of dolays in the delivery of goads or in the performance of this contract or any ether act to be paf.armed by Seller da to a.ny of .the,fullo.’nt .caus.es.=..a..cts of
God; acts of Buyer; insurrections or riots; fires; flDeds; explosions; earthquake or ser.ious ac!d.ents; epidemic.s .or. ara.De.resb’!.o.ns;.en act of g.overnment.e.tzn, pr.z,.c.e.s, z’,uels, maer.!azs, TlliO or
completed goods strikes labor trouNes caesing ceseati, slow-down or interruption of work; snlpmentdelays; mabdity to amain materials, nei, accessories, manmalzJrmgTaCmzzes, 17enspormzion, equipment Or
parts; any other cause to tbe extent it is beyond Seller s coo.
TERMINATION AND RETURNED GOODS
1. Termination of the order by Buyer, or any part thereof, will not be effective unless agreed to in writing by Seller. Accepted ter11iMtions will be subject to all charges incurred by Seller for material cndsumed,

werk perfermod and all other experes incurred to the date of acceptance.
2. Goods accepted for return and cedit are subject to a...t percent (20%.) .charge for handling and/or reconditioning_, uoless nth..ewise agreed.by Setl. Transportation .charges for returned goeds .must I.

prei’d by Buyer. Bufe returning goods Buyer st oi’n Sail,s ano.nzlou, and attach Seller’s "Rezurn MaterialTal" to all shzpments. Notice of shipment must be Wen to Seller on the day of shlpmenz
and Buyer mu.st furnise a copy of the Bill of Ladlnj, oroer m,oer ane mvece date.

3. Goods menofactred specifically to order or to specizcaons o uuyer may not be reoJrned for credit.- Changes requested by Buyer in non-szocx goons er commencemem OT manacmrer ll be suoject to a
revision in price to reflect additional costs

4. Use of materials, parts or equipmt furnished by Buyer will subject the order to termination without any liability on the part of Seller if the Mid materials, parts or equipment are defective or will not perform to
Setler’s requirements. However, Buyer shall be liable to pay Seller’s costs and expanses through date of termination.

PATENTS AND TR.aEMARKS
Seller shall indemn fy the Buyer apiest iiil for infringeme of any United States Letters Paten_t arising out of the mafacture sale ,use of,any of S.ell’s goads furnish, provi.d.ed that the. Buye! sha..
prompt notify" Seller of any such. ololm..end give Seller the opportunity to defend apinst such claim, ine u shall be respousible fOr all such ioss when parcular prncess or system, or me ishgous ox a parzicolarllIImeoufactorer er menufacbJrers is pecifind, or when znfrzngement is incurred by emplnymg the furnzshed eeller goads n combznaton wth of.er parts or goods. All drawzngs and data furn s ed by Seer sha
remain its preperty and shall be relzed to Seller upon request.
DEVELOPMENT CHANGES, DESIGN AND SPECIFICATIONS
1. Changes in design or speciticatJons may be made at Setler’s discretion and Seller has nc abliption to incorporate such changes in goods nufared prior to the change..
2. Sellern fwnish Buyer with pds zddch Ie been to changes in design.or specifications provided such chanies de not adversely affect price, delivery, or any Euarenteod performance of the goads or

make ouusabin or abselete any oer item of ioeds furnished to Buyer under this contract.
3. All IVawinEs instructions and/or thnical and engineeriag services which Sailer may furnish wi.’ respe..., to installat o or use .of.... g.ndds are .fu.rnis.hl.. e.ly far the rev!.ew..and approval of the Buyer. Seller

makes no representation or wan’aoty with respect to the accuracy or surf ency of any such informatzon and dzsc azms al Izan ty conndcz on wn mezr use or appl cazzon.

LIANCE WITH LAWS

lation.
GOVERNING LAW AND 8EVERABILITY
|. This eemont shall be Eoveed in all respects by the law of Illinnis.
2 Tkis shall be bindin upr and shaft ioure to the benefit of the parties, their successor and assigns.
3. If aw/provLon or term herein is found to be iatid or undoforceable as matter of law or by pubIi po]iy, t shall be considered to be severed from the remainder of the terms and conditions which shall remain

in full force and effncl.





A OtECK IN THE PPROPRIATE S(UARE INDICATES THE TYPE OF BEARINGS USED IN /HE HOTOR PO/ERING THIS EJIPHF.NT
GENERAL INS]IIUCTIONS FOIl FAN IOTOI|S

RELUBRICATABLE BLL BEARINGS- instruction tag fro the manufacturer is included with the motor and the reconendations contained
therein should be followed.

SEALED BLL BEARINGS The bearings are factory-packed with a general purpose bearing lubricant and require no further attention.
The life of the crease is dependent upon the number of operating hours and temperature. Under nomal conditions of operation
(8 hours per day, 5 days per eek and average abient temperature of 80 dec. F) the expected crease-1 ire will be approximately
seven years. The life may be creater or less depending upon the enclosure of the motor, RRI, type of mounting, variation in
abient tmperature and operating duty cycle. In terms of hours of operation, expected life may be stated as approximately 30,000
hours for open motors and 20,000 hours for enclosed motors hen verking in an average arbient temperature of 80 de. F.

SEALED SLEEVE BEARINGS Bearings of this type are provided with a large lubricant reservoir and require no attention. Because of the
extremely light loads on motors with this type of bearing, the life will oupare favorably with larger otors having sealed ball bearings.

RELUBRICATABLE SLEEVE BEARIIIGS The bearing is essentially the sane as the sealed sleeve bearing with the exception that it ay be
relubricated to secure extended life. To obtain aximum life, 5 or 6 drops of SF.20 14otor Oil or Electric Hotor Bearing Oil should
be added after every 1,000 hours of operation.
tlOTE: THE STATEHEtTS REGARDING EXPECTED LIFE DO tlOT COtISTIJTE A GUAPITEE, EXPRESSED OR IHPLIED BUT SERVE OILY AS INDICaTI

OF flAT HAY BE EXPECTED OF THE E(UIRIENT. {REFER TO STRIDARD TEllS ID COtDITIOIS OF SE.)
GENERAL NOTES REGARDING FAN EQUIPMENT

!. OVERLOAD PROTECTIOt! S<e motors are provided with built-in overload protection. This fact is so noted on the Hotor Rating 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 rating suitable for the current ratin, of
the motor.

2. PERIDOIC CLF_ING Periodic cleaning of all fan equipment is strongly recmended. Dirt and crease accumulations on the ipeller
cause vibration vich greatly increases stresses and loads on the otor bearings. A prra of preventive aintenance will greatly
increase fan and motor fe.

3. OIECKING OlRECTI OF ROTATIOn| Care should be taken to insure the proper direction of rotation. This is particularly true in the
case of centrifugal type roof ventilators. This type of equipent will deliver air hen running in either direction; however, the
load is reatly increased hen operation is in the wrong rotation. This is a very cnon cause of overload tripping in centrifugal
type roof ventilators. Uhen this trouble is experienced, try reversinc fan rotation before increasing the size of the overload
protection.

t. HOTOR OVERLOAD Forward-curve and radial-bladed fans oonsume axium horsepower at 0 in. Static Pressure. Soe fans of this type
are powered so that operation at 0 in. Static Pressure will overload the motor. Check Catalog Ratings to detemine inium

Static Pressure operation if overloading is experienced with this type of equipnent.
3. ECKING RUtltltN6 CLEARRICE To achieve maxim performance and efficiency, fans are precision-built achines. Upon occasion, parts

will shift s]ichtly’due to mishandling in shipment. This can cause binding of the rotating assenbly. Before placing any fan in

operation, the ipeller should be turned by hand to ensure that no binding or interference is present.

ItG INDUSTRIES INC. zo=o Jiortli rulaskl ,oad, Clslcaoo, Illinois 606(





CRF 122 TO 150 ROOF VENTS.
--BASE MOUNTED MOTORS--

DRAWN 0: AL. LUTZ
OATE: MAY 1985

’PROVEO aY: G.R.I.

2850 NORTH PULASKI ROAD, CHICAGO. ILLINOIS 6041





DRAWN

LUTZ
CHECKED

DATE

MAY 1985

1 CREATED MAY 1985

CRF 122 TO 150 ROOF VENTS.--BASE MOUNTED MOTORS--
SHEET 2 OF 2

AN 23741-1

NO.

2
2A

3,

4

6
7
8
9

10
11
12

122 135 150

NAME OF PART PART NO.
INLET BASE CN 21147 2112-1807B 2113-1807B 2115-1805B
MOTOR SUPPORT
BRACKET

A2112-5214A
A2113-5210A

CONDUIT & CONNECTOR A2112-0412A A2113-0405A
WHEEL
ASSEMBLY CN 23417

BUSHING

MOTOR PLATE

_
BORE

s/e" BORE
7/,, BORE

B2112-9406C

8000-0108

C2112-1117A

2113-9311B
8000-0107
8000-0108

2115-9306C
8000-0107
8000-0108
8000-0109

C2113-1115B
MOTOR MOUNT C2112-1116B
DISCONNECT SWITCH SELECTION SliT. AN 16512
MOTOR AS SPECIFIED

8500-4807
2112-2412B 2113-2406B

BIRDSCREEN BN 20461
ROOF CN 20448
DOME B2106-2413B





CRF 67 TO 150 ROOF VENTS.
--FACE MOUNTED MOTORS--

DRAWN BY: AL. LUTZ
DATE: MAY 1985

APPROVED BY: G.R.I.

2850 NORTH PULASKI ROAD. CHICAGO. ILLINOIS 60641





DRAWN

LUTZ
CHECKED

DATE

MAY 1985

1 CREATED MAY 1985

CRF 67 TO 150 ROOF VENTS. --FACE MOUNTED MOTORS--

SHEET 2 OF 2

AN 23740-1

NO. NAME OF PART
1 INLET BASE

MOTOR SUPPORT
2__A BRACKET
2B
3 CONDUIT & CONNECTOR

CN 21147

/le" BORE
WHEEL ASSY.

4 AN 16771 /" BORE
I/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.
BIRDSCREEN BN 20461
ROOF CN 20448

/ /
67 82 100 122 150

PART NO.
2106-1803B 2108-1803B

A2106-5206A
2110-1803B

A2106-0405A
2106-9010B

2108-9006A
2106-9011B 2108-9005A 211 0-9005B

C2106-1107A
A2106-1601B & A9919-1700A

AS SPECIFIED
AN 21152

8500-4807
2106-2414B

DOME B2106-2413B

2112-1807B

A2112-5214A

A2112-0412A

B2112-9406C

2115-1805B

A2113-5210A
A2113-0405A

2115-9306B

8000-0107
C2112-1117A C2113-1115B

2113-2406B

AN 16512

2112-2412B





--(FACE MOUNTED MOTORS)--

DRAWN BY
DATE

APPROVED BY:

AL LUTZ
FEB. 1986
G.R.I.

2850 NORTH PULAS,I OAD CH!CAGO ILLINOIS 60641





DRAWN

LUTZ
CHECKED

DATE

FEB. 1986 CWF 67 TO 122 CENT. WALL VENTS.--FACE MOUNTED MOTORS--

SHEET 2 OF 2

AN 23765-1

NO.
1

2
3
4

5A
6
7
8
9
10
11
12
13
14
15
16
17

67 82 100 122

NAME OF PART PART NO.
SKIRT CN 12686 2106-1004B 2110-1003B 2112-1004A

MOTOR PLATE SUPPORT BRKT. B2.106-5302B B2110-5301B B2112-5308C

BIRD SCREEN A2106-5201A
INLET CONE BN 12397 2106--1003B 2108-1002B

2106-9010BWHEEL ASSY. s---BORE
AN 16771 /a BORE

1/ BORE
WHEEL ASSYo
SET SCREW SQ. HD.
BUSHNG

2106-9011B
2108-9006A
2106-9005A

A2110-5200B A2112-5202A
2110-1003B 2112-1003B

2110-9005B

1A-20 X 3/,,, LG.
B2112-9406C

8000-0107

CONDUIT 8500 4217 A2112-0412A

CONDUIT CONNECTOR 8500 4052 8500-4053

MOTOR PLATE
GROMMET

CN 23381

OUTLET BOX
OUTLET BOX COVER
RECEPTACLE & TERMINAL ASSY.
DISCONNECT SWITCH
MOTORS

2106-1108A 2110-1101A
8500-4729

A2106-1601B
A9919-1700A
AN 21152

2106-2415A
AS SPECIFIED

2110-2402AROOF BN 12396

C2112-1115A

AN 16512

2112-2414A





CRB 12 TO 18 ROOFVENTILA DRAWN BY: AL. LUTZ
DATE: FEB. 1985

APPROVED By: G.R.I.

2151 NOIIlll PJLASKI IOAD, I:HICAGO, ILLINOIS kOk41





CREATED FEB. 1985

LUTZ
CHECKED

FEB. 1985 :RB 12 TO 18 ROOF VENTILATOR PARTS

NO. NAME OF PART
INLET BASE CN 23462

2-----; DISC
2A

3

4

CAT. DRG.

12 15 18
PART NO.

2112-1808A 2115-1806A 2118-1802A

A2112-5224A A2115- 5208A
SUPPORT BRACKET

BUSHING CN 21851

WHEEL ASSY.

5 CONDUIT
6 COMPARTMENT DISC CN 23454

7 VIBRATION ISOLATOR

8

9

I0

II
12

13

14

15

16

17

18

19

20

21

22

CN 23457 2112-9306B

AN 23446 2112-0413A

A2118-5210A

8000-0063

2115-93078 2118-9304B

2115-0404A 2118-0401A

DRIVE PAK BASE

ISOLATOR SCREW A7442-3037

DISCONNECT SWITCH AS REQUIRED

BEARING FRAME C2112-1120A

MOTOR PLATE ASSY. A2112-9032A

BEARINGS BN 23478 8000-1367

BN 21131 2113-2500BSHAFT

KEY
MOTOR

DRIVE

’ROOF SKIRT BN 23449

ROOF SKIRT BRACKET
SPACER

ROOF

BIRDSCREEN AN 23445

2112-2606A 2118- 2602B

A8500-6325

A2112- 1121A A2118-1113B

7851-0004

AS SPECIFIED

AS REQUIRED

2112-2415A

A2112-1122A

2118- 2404B

2118-1114A

CN 23450
2118-2405A
2118-5204A

C2112-2413A

2112-5223A 2115-5207A

SHEET 2 0F’2

N 23736





"7
CRB 24 TO 44 ROOF VENTILATOR DRAWN BY AL. LUTZ

DATE FEB. 1985
APPROVED BY G.RI.

II.iII IIlITII lql.k.ll.l RI)I). 11111ll;ll. ll.l.lil|l. lIJl, ll





)RAWN

LUTZ 1CHECKED

OATE

FEB. 1985

NO.

CREATED FEB. 1965

TI,O SHEET 2 TO 2

 CRB 24 TO 44 ROOF VEN R  PARTS CAT. DRG.-AN 25757

NAME OF PART
INLET BASE CN 25462

2 DISC SUPPORT ASSY.

3 BUSHING CN 21851

4 WHEEL ASSEMBLY

5 CONDUIT

CN 25457
AN 23481
AN 23446
CN 234556 COMPARTMENT DISC

7 VIBRATION ISOLATOR
8 R.H.
-DRIVE PAK BASE
8A L.H.
9 DRIVE PAK BASE ANGLE
I0 ISOLATOR SCREW
II DISCONNECT SWITCH
12 BEARING FRAME ASSY.
13 MOTOR PLATE
14 ADJUSTING BOLT ASSY.
15 BEARINGS

16 SHAFT

17 KEY
18 MOTOR
19 DRIVE
20 ROOF SKIRT
21 ROOF SUPPORT BRACKET

AN 23567
BN 23478

BN 23449

CN 23450
AN 234 45

22 ROOF
23 BIRDSCREEN

24 30 36 44
PART NO.

2124-1804A 2130-1804A
BN 23448

2124-9027A 2130-9046A
8000-0032

2124-9307B,

2130-9308A
2124-0402A 2130-0402A
2124-2606A 2130-2611A

2156-1804A 2144-1802A

2136-9024A B2144-90286

8000-0041

2136-9308A Z144-9303A

2156-0400A 2144-0400A
2136-2611A 2144-2600A

A8500-6325
A2124-1117A A2130-IIO2AA2136-1103B A2144-1101A
A2124-1118A A2130-|IO3AA2136-11048 A2144-1102A

62136-1105A
A7442-3037

AS REQUIRED

62124-9025A
C2124-1116A

2124-9026A 2150-9045A
8000-1368

BN 16907 AN 21086
1042-2500C 1642-24036

7851-0034

62144-5206A"

82136-9023A
C2136- 1102A
2150-9045A
8000- 1369

AS SPECIFIED

BN 22316
5718-2503A

AS REQUIRED

2124-24046 2130-2405B2136-2400B 2144-2400A
A2124-1119A

2124-2405A 2130o2404A 2136-2401A 2144-2401A
2124-5210A 2130-5205A 2136-5203A 2144-5202A



k



COVINGTON, KY, 41012 SHIPMAN INDUSTRIES RESERVES THE

RIGHT TO SUBSTITUTE MATERIAL OR

CHANGE PRODUCT SPECIFICATIONS

MODEL -S(E)RV-I

DATE OF SUBMITTAL- 3-3-87

ROOF VENTILATOR- CUSTOMER ORDER NO.-

CUSTOMER:

SHIP TO:

Sneeden, Inc.
Wilmington, NC

PROJECT;

Combat Vehicle Haintenance Shop
Camp Lejeune, NC

ARCHITECl;; G. lilton Small

ENGINEER: D.Y. Perry

STANDARD FEATURES

L HEAVY GA. ALUMINUM CONSTRUCTION.LOW SI LHOUETTE DESI GN

3. BUILT-IN WATER BAFFLE

4. DESIGNED TO FIT STANDARD ROOF CURBS

5. "GALVANIZED WIRE CLOTH BIRD SCREEN

OPTIONS
I.

2.

:5.

TYPE
(Sot E)

34" 34"
12" 12"

DIMENSIONS

c Czl Y;

58" 62"112"

"21" 21" 16"

OPTIONS
BY QUAN.

NUMBER

2

2

T

THROAT

APPROVAL:

ROOF CURB

SUBMITTAL DATA SHEET ill/o





VENT PRODUC’rB CO. INC.
1901SouKilboumAvnue Cgo. mrs60623

TelalXm: 312/521-19(X)

CERI"IFIC:A’rlON8 & SUBMITTAl.
MOI:3EL 51310

Dy_n.G-.. Low. _Leakage. Oampe,armllol mno uppoa Bladb

FRAME:

BLADES:

AXLE’H:
BEARINGS:
CONTROL R01.
HARDWARE:

BLADE EDGE
SEALS:
SIDE SEALS:
FINISH:
MAXIMUM
TEMPERATURE:
MAX. VELOCITY:
MAXIMUM
SINGLE SECTION:
MINIMUM SIZE:

MODEL 8813

STANDARD BPECIFICATICINB"
14 go. ga. press formed srd with welded

16 ga, gary. steel with press formed
re.forcemets.

" dio. self k,dx-k:ack porous bronze.

" clio. x 9" ko p.e stoe.

Spnng Sainless Sr-=e.
Standarl:l Mill.

160" F.
000 fpm.

48" x 7;)’.

8" x 12".

--O9
--11
--12
--13
--14
--20
--24
--25
--26
--27
--28

--31
--89
--90
--92
NOTE:

Tack Weld Hardware
Bal Bearings [Side seals not available)
Non Bearings [Bushings)
Stainless Steel Bearings [Bushings]
Stainless Steel Bearings Pins [Axles)
Vertcal Blades
Rght Angk Mg Set-Up, teme Lage
Flight Agle Mixing Set-Up, Linkage
Face & eyss Set-Up Veroce, Lkage
Face & Bypass Set-Up Vetted, External Linksgs

Jackshaft
Flange, 1" fastened to damper frame (opposCe linkage)
Seeve
Jackshaft

A and B ere opening dimensions. Unless otherwise specified,

1,PTIONB



I::IS:RFORMANCE DATA
MOI:)iI. 810

Low Leakage Dyn-0-Seal Dimper

Vent Products cerium that I:he Model 5810 dampers ere Iclmasd to be" theAM.The ratJrs shown Airflow Chart 1 and Leakage Chart P
are based on tests made in sccordme with AMCA Standard 500-83 and comply with the requirement of the AMCA certified tetras program for sir

Test set-up per figure 5.3 and rneasuremt per fre
6.5 of AMCA Standard 500-B3.

MODEL 5810 TEST SIZE |4" |4"

ITIE lS" "/"

HolEmg Torque applied was 3 inch-pounds per square
foot of damper area. Test setup per fre 5.3 and

apparatus set-q= per flgcre 6.5 of AMCA
Standard 500-83.

C:HAFrr

lO -11 13

LEAKAI)|

CHART

./

/
/

/

/
/

2 3 4 5 6 7 6 9 10 11 12 13

LI&KAI)| IN C.P.M./Iq. Ft.

The performance information on Leakle Chart 3 is derivl from
testing in accordance with AMCA Standard 500-83 with rest set-
up per fige 53 and measurement st-up pe figm
6.5 of this AMCA Standard.

The AMCA Certified Ratings I:grem [CRFJ requires the testing of
specific model szas, then certifying only the least favorable perfor-
mance to assure the most conservative rating in this case the
1 x 7" raze. This chart shows the performance of two other
test sizes as wel as the Certified [bast favorable] Psrforman

TET SIZES

() 48" x 72" Holding Torque applied 3 m. I/S.F. damper area.

( " x 12"HTa3 ,. .F.r
12" x 72"HTad 3 . .F. .



INTERNAL MOUNTING (Hordware Kit #9038)

A. (1) 9031 bracket.
B. (4) " long #8-32 screws.
C. (1) DC1005FN swivel (actuator arm).
E. (1) 20" x /" e linkage rod (trim excess).
G. (1) Multi-Products #2412 actuator.

(not included in hardware kit.)
H. (1) VF440 Blade Mounting Bracket.

NOTES:
1. Linkage (Items C & E) should be adjusted to allow

actuator arm to travel g0" to 150 as louver opens
or closes 90 .

2. Vent Products reserves the right to substitute
equivalent hardware.





INTERNAL MOUNTING (Hardware Kit #9026)*

A. (1) 9020 bracket (see note 1 below).
B. (1) DC1207FN swivel.
C. (1) i/,,, dla. x 20" Ig. Ikg. rod

(trim excess).
D. (1) AMl13 arm.
E. (3) ’-20 x Ig. nuts & bolts.
F. (1) VF440 blade bracket.
G. (1) Barber Coleman MA400 series actuator

(Not included in hardware kit).

NOTES:
1. Optional mounting bracket #9029 (not

shown) Is available for "left hand" mounting
upon request.

Linkage (Items B & C) should be adjusted to
allow actuator arm to travel 180" as damper
opens or closes a full 90".

3. Vent Products reserves the right to
substitute equivalent hardware.

*Refer to front side for installation instructions.





HEATING
Sales Engineers

AIR CONDITIONING EQUIPMENT
AIR POLLUTION SYSTEMS

VENTILATING

ENERGY CONSERVATION
August 10, 1987

MAINTENANCE AND OPERATING INSTRUCTIONS

Pro.ect:

Contractor:

P.O.#

Architect:

Engineer:

Sales Rep:

Manufacturer:

Combat Vehicle Maintenance Shop
Camp Lejeune, NC

Sneeden, Inc.
Wilmington, NC

239

G. Milton Small & Associates

D. Y. Perry and Associates

Chet Adams Company
Cary, NC

Car 1on Products ,j--_
Spiral Pioe of Texas

EXHAUST SYSTEm,S

WELDING

FAN #I

DROPS

DUCT

TAILPIPE

FANS #4&9

1 CMB 20 Belted centrifugal blower, 1680 CFM @ 2.63" SP,
1-I/2 HP, 208/3/60 with adjustable drive, belt guard,
acid coating and spring vibration isolators.

3 5" Diameter by 15’ long weldproof tubing with magnetic
fume receptor.

1 14 x 8 Reducer
6’- 8" Diameter longitudinal seam hide

ll’- 6" Diameter longitudinal seam Pipe
l 8 X 8 X 5 Tl Tee

8 x 6 x 5 TIR tee
6 x 6 x 5 Tl tee

l 6" Diameter end cap

2 CMB 30 DITTO #I above except 4000 CFM, 3 HP.





Combat Vehicle Maintenance Shop
Camp Le,ieune, NC

Page 2

TAILPIPE SYSTEB continued

DROPS 20 5" Diameter by 20’ long stainless steel flexible
tubes and stainless steel tailpipe adapter.

20 PSW pull up sets with pulleys, I/8" aircraft cable,
and hand winch.

DUCT 2’- 18" Diameter longitudinal seam pipe
16’- 14" Diameter longitudinal seam pipe
44’- 12" Diameter longitudinal seam pipe
65’- 8" Diameter longitudinal seam pipe
2 18 x 14 x 12 ’:Y" Y2R and 45 els
2 14 x 12 x 5 x 5 T2R tee
4 12 x 8 x 5 x 5 T2R tee
4 8 x 8 x 5 x 5 T2 tee
4 8" Diameter end caps





CAR-MON BELT DRIVE FANS
All fans o this sheet are rated in accordance wi AMCA Standard 210 and bear the AMCA seal.

Clockwise rotation wheels and bottom horizontai discharge are standard, ff spec=fied at time of olar any rotation o any of 8 standard
discharge locations can be furnished.

All of these fans are equipped with high efficiency, non-overloading, backward inclined whee of heavy duty construction. All parts in

the air stream are coated with a phenol’ resin to prevent acid corrosion. Fan housings are fabricated of heavy gauge steel and are
continuously welded.
Standard equil:)rnet includes ground and polished fan shafts, variable pitch V-beft ddves (2-groove pulleys are standardwhe fan moto

are HP or greater), adjustable rnotm bases and belt guards.
All fans are run tested at the facto ad checked for compliance with our dgid balan(:e standards.

NOTE: For performance data, refer to fan catalog F1-83.

Model Wheel
No. Diam.

8 10%

10 108,

14 12’/4

20 13’/,

25 15

b 30 18’/4

32 20

3 22%

40 27

CMB
Std.
HP Wt.

’/ 115

/ 120

195

1’/ 210

2 215

3 325

3 410

5 455

5 730

7V 96O

FSede
Std.
HP WL

/, 120

130-

’ 2O0

2 215

3 235

5 365

8 450

7’/ 50O

7’/ 775

10 985

Additional dimensional data on back of sheeL

DImalons"

A B C D ’E F G H K L M N P X

12’/ 11/ 9 10% 2’/ 10% 8 9/ 8’/ 18x/e 5/e 9 14

12’/4 11/ 9 10% 2V 10% 8 98/’ 8V 18/. 5/e 9 14

18’/ 12/s 13 9z/ 11 3/ 13 10’/ 12’/e 11’/= 24 7 12% 18

18 13/e 14/s 10/a 11 3V 14’/ 11V 13% 11% 24’/ 7’& 14’/e 18

18 14% 15/e 12 11 3’/ 15/ 12/e 14, 12% 25 8’/e 15/ 18

22’/ 17/ 19% 14s/e 11 6V 19’/ 15’ 18 15V 26/ 9’/= 19% 23

22% 19’/s 21’/e 16 11 6V 21V 17 19/ 16% 27 11V 21% 23

28’/ 21/. 23’/ 17/ 18 7/ 23V 19 22 18’/ 36/. 12’/ 24 31

28’/ 25% 28% 21’/ 18 7’/ 28’/ 22/e 26% 22 38% 14 29 31

28’/ 28’/e 31% 23/ 18 7V 31% 25’/= 298/e 24V- 40 14’/ 32% 37

CHECK OPTIONAL EQUIPMENT REQUIRED

Vibration Pads [] WeatherCover
Vibration Rails [] Back Draft Damper

[] Other

[] Aluminum Wheel
[] Expi’n. Res. Motor

[] Fan Platform See Drwg. 84-F-7A
[] Inlet & Disch. Conn. See Orwg. 79-F10

Job Name Combat Vehicle Maintenance Shop, Camp Lejeune, NC
Sneeden, Inc., ilminton, NC

Quantity

1

2

Model
Number

;MB 20

.MB 30

CFM

1680

4000

JOBREQUIREMENTS

SP

2.63"

2.63"

HP

I-I/2
3

Rotation Discharge Volts

208

208

ELECTRICAL
Phase

3

Hz

60

60





MAINTENANCE INSTRUCTIONS
INTRODUCTION
This manual has been prepared to guide the
users of Car-Mon fans in the proper
installation, operation and maintenance
procedures to insure a maximum equipment
life with trouble-free operation.
RECEIVING
Products leaving the Car-Mon plant have been
inspected and are in satisfactory operating
condition. The carrier assumes full
responsibility for material from the time it
leaves our plant until it is delivered to the user.
-Therefbre, material received should be
inspected for damage immediately so that any
damage claims against the carrier can be made
before acceptance of the shipment. No
equipment is to be returned without an
authorized returned goods tag.
HANDLING
All products, whether assembled or dismantled,
must be handled with extreme care to avoid mis-
alignment of rotating components. Never lift a fan
assembly by using the shaft, coupling, drive pulleys,
wheel or motor as a point of attachment. Use the
lifting lugs provided. When lifting a wheel and shaft
assembly, place protected slings around the shaft
on each side of the wheel, being careful to avoid
damage to bearing or shaft seal areas. If it is appar-
ent that slings will not clear portions of the product
being hoisted, a spreader should be used to avoid
damage.

STORAGE
If the fan is to be stored for any length of time,
appropriate care should be taken to protect bear-
ings, shaft and finished surfaces from moisture,
dirt, dust, etc. Do not store other products on top
of fan equipment. Periodic inspections of the unit
should be made until it is ready to be put into
service.

FOUNDATION
The foundation for a fan should be as rigid and as
level as possible. A fan must always be securely
fastened down before being operated. When a fan
is set upon its foundation it is critically important
that the factory alignment of the fan be maintained.
Gaps between the fan base and the fan foundation
at the mounting bolt locations must be solidly
shimmed before tightening the mounting nuts. Fail-
ure to properly shim may distort the fan base and
cause wheel, shaft, bearing and/or coupling mis-
alignment. This could result in excessive vibration
and/or ultimate wheel, bearing or motor failure. A

fabricated structural foundation should be of welded
or riveted construction. The use of bolts in con-
structing the fan foundation should be avoided
whenever possible, since they have a tendency to
loosen during operation.

If a fan is to be mounted above ground, such as in-
side a building or on a roof, it should be located
near or above a rigid wall or column. Avoid mount-
ing on cantilevered or overhung steelwork. When a
fan is mounted on existing machinery, care should
be taken to reduce transmitted vibration to a min-
imum.

If the vibration level of a fan will be objectionable
because of resonant or transmitted structural vibra-
tion or noise, vibrati)n isolation devices should be
installed between the fan and its foundation. It is
recommended that the foundation mass of large
horsepower fans be at least three times the fan
weight.

PRE-OPERATION INSPECTION
With the fan mounted in operating position:

1. Lock out electrical power to prevent accidental
fan operation.

2. Check recommended wheel’and inlet clearance
or overlap.

3. Recheck tightness of foundation bolts, wheel
setscrews, motor mounting bolts, bearing
bolts and setscrews, coupling setscrews, etc.
Tighten to proper torque values if necessary.
(NOTE: Fan hub setscrews should be tight-
ened when vertically below the shaft.)

4. Rotate wheel manually to make sure it runs
freely without binding or striking the inlet or
housing.

5. Check bearings for proper lubrication. Refer
to, and carefully follow, bearing manufacturers
instructions attached to fan.

6. If fan is belt driven, check sheave alignment
and proper belt tension. Improper sheave align-
ment is one of the most frequent causes of ex-
cessive fan vibration and improper belt tension
is the usual cause of shortened belt and bear-
ing life.

7. If equipped with inlet vanes and/or dampers,
check for correct linkage operation. Make sure
that the operator opens or closes these control
devices to the roper position.

8. If this product was furnished with a motor
mounted by the factory, refer to and observe



the motor manufacturers instructions attached
to the fan before rem.oving the electrical lock-
out on the power source.

START UP
Check for correct direction of rotation by "hit-
ting" the ON button and then the OFF button.
Correct the rotation if necessary and the unit can
be put into service. Keep a close watch for any
unusual, vibration, noise, etc.

If you observe any unusual vibration or noise,
stop and lock-out the unit and recheck all items
in the pre-operation inspection check list above
before requesting assistance from our factory
representative.

After 24 hours" of satisfactory operation shut
down the equipment and check all foundation bolts
and setscrews for looseness tightening where
required.

SOME CAUSES OF VIBRATION

(Some possible at start up’, some after period of.
time.)

1. Bearings misaligned, or worn loose bolts
or setscrews.

2. Motor misaligned, or unbalanced, worn bear-
ings loose bolts or setscrews.

3. Bent shaft equipment dropped during ship-
ment or installation.

4. Coupling misaligned.

5. loose foundation mounting bolts.

6. Wheel -loose setscrews material accumu-
lation or wear and errosion causing unbalance.

7. Fan inlet or outlet volume control devices
completely closed off.

8. External source of transmitted vibration.

MAINTENANCE
A planned program of regularly scheduled main-
tenance will return dividends in averting a possi-
ble costly and unexpected period of down time.
Following are some of the more important con-
siderations:

1. Proper lubrication of bearings follow manu-
facturers instructions including exact type of
grease to be used. Do not ovedubricate Too
much lubrication will destroy bearings as often
as too little.

2. Bolt and setscrew tightness.

3. V-Belt drive worn belts or sheaves- proper
tninn_ If it ;, n_r_nrv tn r_nln_ n Ilt

on a multiple belt drive unit, replace all the

belts with a matched set.

4. Wheel wear or material build up on wheel caus-

ing unbalance will quickly damage bearings or

cause self-destruction of the fan wheel.

SAFETY PRECAUTIONS
Any piece of machinery should be treated with

respect and not over confidence. Over confidence
usually leads to carelessness and carelessness
leads to injury. Following is a list of safety DO’s
and DONT’S:

..On a belt driven unit, fan should be equipped
with either a belt guard or a weather hood.

2. If there is no inlet duct work, fan should be
equipped with an inlet screen.

3. If there is no outlet duct work, fan should be

equipped with an outlet screen.
4. Make sure fan is stopped and electrical power

locked out before putting hands into fan inlet

or outlet opening or near belt drive. We suggest
a Warning sign on START SWITCH cautioning

notto start when fan is being serviced and a

padlock on the disconnect.

5: Follow maintenance section instructions.

DO NOT

Put hands near or allow loose and hanging
clothing to be near belts, sheaves, couplings
or cooling wheels while fan is running.

Put hands into inlet or outlet while fan is run-

ning. It is sometimes difficult to tell whether
or not a fon is running.., be sure it is not run-

ning and cannot be oerated before ony

inspection.

1225 DAVIS ROAD ELGIN, ILLINOIS 60120

PHONE (312) 695-9000



VIBRATION RAILS
FOR PLATFORM OR ROOF-MOUNTED APPLICATIONS

3" X 4.1 LB.
STRUCTURAL CHANNEL

1/2"

TYPICAL OF 2

UNEQUAL LEG ANGLE

VIBRATION
ISOLATOR

C

L. A

A

QUANTITY FAN SIZE
A

CMB-8 or 9.F 19-3/4

CMB-10 or 10.F 19-3/4

CMB-14 or 14.F 32-3/8

CMB-20 or 20.F 33-3/8

CMB-28 or 25-F 34-5/8

CMB-30 or 30.F 37-314 17-3/4

CMB-32or32-F 39.1/8 19-1/8

CMB-35 or 35-F 49.7/8 21-7/8

CMB-40 or 40.F 52-518 25:5/8

CMB-50 or 50-F 55-1/8 28-1/8

DIMENSIONS
B C

23-3/8

24-3/8

2S-5/8

E

10-3/4

10-3/4

11

11

18

18

18

NO. OF PAOS
PER RAIL

2

2

2

2

2

3

3

3

3

3

NOTE: VIBRATION RAILS ARE ALSO AVAJLABLE
FOR CMSL AND CMO SERIES FANS.

NOTES:

CAR-MON VIBRATION ISOLATION RAILS
ARE OESIGNED FOR ATTACHMENT TO
PLATFORM OR ROOF. THE EXHAUST FAN
MOUNTS OIRECTLY TO THE BOLTS OF
THE ISOLATOR ON THE RAILS. ONE PAIR
OF ISOLATION RAILS INSTALLED
PARALLEL TO THE DIRECTION OF THE
FAN SHAFT ARE REQUIRED FOR EACH
EXHAUST FAN.

THIS VIBRATION ISOLATION RAIL ALONE
IS ,NOT SUITABLE FOR SUSPENSION
APPLICATIONS. SEE CATALOG SHEET NO.
70-FTA FOR CEILING SUSPENSION OR
WALL MOUNTING PLATFORMS.

SEE CATALOG SHEET NO. 76-F6 FOR
CAR-MON VIBRATION ISOLATOR DETAIL.





COLLECTO,
SCR’-EN

Thls tub- is constr
com.prised of a 0.5 nil neta!!ized _zo!yeser material
on the exterior, a 0 X 37_ count dcuble ’=--..--,.:.-== gh,
temperature glass fabric core, an a 1.0 mil aluminized
polyester nateria! on the in=rior. The fabric is

=uooc by helically,ound flat m=ta] clncn strip
that provides support vhi!e a!!owin conp!ete flexi-
bility The tub- is burn and spatter resistant
and is sol extinguishing.





L..---- HAND DAMPER

COLLECTOR SCREEI

CONVENIENCE HANDLE - SWIVEL JOINT

ADJUSTABLE
MAGNETIC BASE

CAR-MON EXHAUST RECEPTOR

MOOEL A

17-314"

17-314"

17-314"

C

10""

| 1"*

13-3/4’"

NOTES:
EXHAUST RECEPTORS ARE CONSTRUCTED OF
20 GA. ALUMINUM WITH HANO 0AMPER





CAR-MON TUBING

STAIZTEEL OR
GALVANIZED TUBIN

NU-FLEX TUBING

TYPE CL SILICONE TUBING
WITH STAINLESS STEEL HELIX

FLEXIBLI TUBING

QUANTITY TYPE DIAMETER LENGTH

20 SS 5" 20’

TUBE TYPES

SS STAINLESS STEEL
GA GALVANIZED STEEL
NE FIBERGLASS WIRE-REINFORCED
NU NU-FLEX
CL SILICONE TUBING WITH

STAINLESS STEEL HELIX

CAR-MON PRODUCTS, INC. ELGIN, ILL. 60120





CAR-MON SERIES PS AND PSW PULL-UP Sm
FOR EXPOSED OVERHEAD APPLIC&TION8

\I
_- / ".-"-- ’6..,I ,/" OA. GALV,t:F..D ..-- AiR FLOW TEE

oF,s \ ,..ow

ABOVE FINISHED FLOO

\ CABLE ATrACHMENT / HARNESS

. N /’ DtA. GALVANIZED

SUPPLEMEAL DRAWINGS:
A4 PULL UP SET HARDWARE
8A5 PSW WINCH W/SAF WHEEL

QTY

2O

PSW

XX

CABLE
LENGTH*

50’

ADDITIONALPULLEYS
PLATFORM SWIVEL STANDARD EQUIPMENT:

P:. 50’ Cable*
Pafform Pulley
Swivel Pulley

2 6" Wa. Cleats
2" Harness Ring

2 Cable Clamps

PSW: 50’ Cable*
Plefform Pulley
Swivel Pulley
Wheel-Operated
Winch

Cable Clamp

*Speofy cable length if other than 50’.

CAR-MON PRODUCTS. IN’_ I:’I.IN_ II 6(")1:)O .r,.._,





TUBING ACCESSORIES

FRONT VIEW SIDE VIEW

ALL DIMENSIONS ARE IN INCHES

EXHAUST
-OPENING

TAPERED CONE ADAPTER WITH SAFE-T-EDGE

Quantity Size A C D

4" 5 61/,= 11 33/4

20 5" 6 73/= 12 43/=

6" 7 73/.. 121 53/4

8" 9 9’/,= 14 73/4

CAR-MONTAPEREDCONEADAPTERS are
of 20-ga. Stainless Steel construction,

specifically designed for Overhead type
applications. Standard features include
SAFE-T-EDGE for safe handling, Spring Clip
for exhaust pipe attachment and an Exhaust
Analyzer Opening for emission testing.

Other sizes and configurations for special
applications also avaliable.





.2-7/8"

2" CAST STEEL CADMIUM
PLATED PLATFORM PULLEY

3"*

1" CAST STEEL CADMIUM
PLATED SWIVEL BLOCK PULLEY

1/8" 7 x 19 GALVANIZED AIR CRAFT
CABLE. STRANOS RUN FROM LEFT TO.
RIGHT. INDIVIOUAL WIRES PARALLEL
WITH ROPE AXIS.

CAR-MON
PULL-UP SET
HARDWARE

2" STEEL CADMIUM
PLATED LIFT RING

6" CAST STEEL
PLATED WALL CLEAT

1/8"" CAST STEEL CADMIUM
PLATED CABLE CLAMP





CAR-MON MODEL PSW WINCH
SAFETY WHEEL OPERATED

CAR-MON PSW WINCH INCLUDES THE FOLLOWING FEATURES:

DIRECT DRIVE ONE PIECE CAST DRUM AND GEAR

DRUM CAPACITY: 125" 1/8" CABLE

THREADED CABLE ATTACHMENT

SPRING ACTUATED SAFETY RATCHET

3/16" STEEL BASE FRAME
3/16"STEEL BACK PLATE

10" WHEEL WITH RUBBERIZED HAND GRIP

5/8"" STEEL DRUM AXLE





ELBOWS
SE90 E90 E90

A 3" THRU 10"

SE45

A 3" THRU 10"

60

E45

A 11" THRU 24"

E30

A 26" THRU 60"

E45

A 26" THRU 60

EV90

A 3" THRU 24" A 3" THRU 24"

E30 ET90E60

S

A 3" THRU 60"





ST

BG

AD

SADDLE STRAIGHT TEE

FITT

PP FF

PIPE
TO
PIPE

FITTING
TO

FITTING

1

BLASTGATE

8x12
12 x 12
20 x 12

SADDLE CONICAL TEE

EC- FOR FITTING
EP- FOR PIPE

END CAP

SD

STEP DOWN

DUCT
SEALER

SL

SADDLE LATERAL TEE

OFF

L

OFFSET

B1

*CONSULT FACTORY

BELLMOUTH

WE ALSO OFFER

Double wall Insulated pipe and
fittings
Detailed assembly drawings
Angle rings for bracing and
hangers
Fast accurate computerized bid
information





STANDARD

R1

ER1

L1

BT

T

Y2R BTR
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OWNERS
GUIDE

TWO STAGE/FOUR CYLINDER AIR COMPRESSORS

TYPE AND MODEL NUMBERS ELECTRIC DRIVEN WITH MODEL R-70 PUMP
HOFIIZONTAI. UNITS

Model HR20-12 Model HR25-12
Model HR20-25 Model HR25-25

BASE MOUNTED UNITS
Model BR-20
Model BR-25





SPECIFICATIONS

8

6
(NOT VISIBLE)

COMMON TO ALL MODELS EXCEPT BASEMOUNTED

Compressor Pump R-70
4 Pressure Switch P-3172,

5 PressureGaugeM-1119
6 Check Valve P-3590A
7 Drain Cock M-521
c) Globe Valve M-1525
10 Safety Valve Z-207-200
11 V-Belt B-100

MODEL MOTOR H.P. TANK MOTOR PULLEY

HR-20-12
HR-20-2S
HR-25-12
HR-25-2S
BR-20
BR-2S

20
20
25
2S
20
25

P-3665D
P-2654D
P-3665D
P-3564D
P-3538C Baseplate
P-3538C Baseplate

M-1645
M- 1645
P-3594A
P-3594A
M- 1645
P-3594B





TROUBLE SHOOTING CHECK LIST

SERVICE PROBLEM

A
B
C
D
E
F
G
H

J
K
L
M
N

2
3
4

5
6
7
8
9
10
11

12
13
14
15

17
18
19

0
21
22
23

24
25
26
:27
28

Motor or Engine will not Start
Motor or Engine is Noisy or Overheats

Motor or Engine Stops

Compressor Runs Hot
Compressor Pumps Too Slowly
Compressor Won’t Shut Off

Noisy Check Valve

Excessive Belt Wear

Abnormal Pressure Fluctuation

Air Escapes From Unloaden Muffler When Running

Air E.,;capes From Unloader Muffler When Stopped

Interstage Safety Valve Pops Off Continously

Compressor Cycles (runs) too Often

Starter Kicks Out

POSSIBLE CAUSE OF PROBLEM
NML KJ

Check Main Switch and Fuses
Check Maqn:tic Slarter Heater Coils

Rest.’! Maqn:tic Starter

Check Points in Pressure Switch

Check Diaphragm in Pressure Switch

Check for Low Voltage

Lubricate Motor

Drain Water From Air Receiver

Clean Aftercooler; Cylinder and Intercooler

Check "V" Belts for Proper Tension

Check for Proper Flywheel Rotation

Check Compressor Pump Valves

Check Pipe Lines for Leaks

Check Adjustment of Unloader Valve

Check Unloader Valve For Leaks

Centrifugal Unloader Valve is Leaking

Check Valve is Leaking

Check Valve is Worn
Check Valve or Line to Tank is Plugged

Align Belts
Clean Intake Muffler

Check Crankcase Oil Level

Clean Air Cleaner

No Fuel In Tank or Shut-off Valve Closed

Water, Dirt in Gasoline

Faulty Ignition Cable or Spark Plug

Spark Timing Wrong

Carburetor Incorrectly Adjusted
Remove Carbon From Engine

E Electric Motor Driven Unit (Items 1-23)

G Gasoline Engine Driven Units (Items 8-29)

FOR EXPLANATION SEE REVERSE SIDE

,I H GFIE DC B

0’

A

2
3
4

,6

B
9
0

2

4

16

8

0
2
22

26

28
29





EXPLANATION OF CHECK LIST

10.

11.

12.

13.

15.

16.

17. & 18.

19.

20.

21.

22.

23.

24.

26.

27.

28.

29.

Check all fuses and switches on lines to motor to be sure it is receiving power. Check for broken wire.

, magnetic starter embodies a reset button which may be used to place the motor back in service after
some unusual power conditions.

A pressure switch uses a diaphragm to open and close a set of points. Points may become pitted or dirty
thru use. Clean by "touching" up with sandpaper or replace. See instructions in pressure switch cover.

Low voltage is prime cause of.motor trouble. Ask your power company to test for low voltage.

Most electric motors are of the sealed bearing type. Check motor manufacturer’s recommendation.

Water in the form of vapor is compressed along with incoming air and condenses in tank. Tank must be
drained periodically so that full storage capacity of tank may be used. To drain, open pet cock on end of
horizontal tank or on side of vertical tank. This is unnecessary if compressor is equipped with automatic
tank drain.

The fins on the cylinder and tubing should be free of dirt which acts as an insulation. This is easily done
by periodically blowing them clean or thru the use of a wire bristle brush.

"V" belts must be tight enough to transmit the necessary power to the compressor. If too tight they will
overload the engine. If, by pushing down on one belt, its top lines up with the bottom of the belt next to
it the tension is correct. Should it be necessary to change the tension, slide the engine in slots provided
in tank baseplate to desired position.

The fan blade flywheel must rotate in the direction shown by the arrows.

Compressor valves may become fouled by ,carbon or other foreign matter. To service, remove manifold
and extract valve. Replace if badly carboned or worn.

,11 air lines from compressor to tank and from tank to air operated devices should be tight. , soap
solution will show bubbles when put on a leaky joint. At 175 PSI a 1/32" hole will allow almost 3 cubic
feet per minute to escape.

The unloader valve has one adjustment which controls cutout pressure. Unload pressure is regulated by
piston rod nut tension.

Check unloader valve for loose connections.

The centrifugal unloader valve may becomefouled by foreign matter. To clean, unscrew hex cap on end
of unloader, remove spring and ball. To remove ball rock flywheel. Clean and replace. Should ball not
be seating properly in body it may be tapped lightly to form a better seat in soft brass body.
Before servicing check valve be sure pressure in tank is ZERO. Remove check valve cap and extract
plunger. Disc at bottom of plunger should be clean and free from scratches. It may be lapped in on fine
sandpaper or merely turned over to other side or replaced.

Badly worn compressors which are pumping oil may deposit carbon within after-cooler tube and check
valve, restricting flow of air and possibly plugging these parts completely. These parts should be
cleaned or replaced.

Engine pulley and flywheel must be in line to prevent wear on sides of belts. If misaligned, move pulley
in or out by loosening set screw on key and tapping pulley in appropriate direction.

Intake muffler should be cleaned periodically to allow unrestricted flow of entering air. To service
muffler, remove from manifold by loosening set screw on side of manifold, disassemble muffler by
removing bolt passing from end to end, soak in solvent, clean, dry thoroughly and replace in manifold.

Cool running and long life can be assured by careful attention to crankcase oil. Check fequently and
change as indicated on compressor data sheet.

Intake muffler should be cleaned periodically to allow unrestricted flow of entering air. To service muff-
ler, remove from manifold by loosening set screw on side of manifold, disassemble muffler by removing
bolt passing from end to end, soak in solvent, clean, dry thoroughly, and read instructions on filter.

Self-Explanatory.

Dirt or gum will hold float needle in carburetor open. This condition would be indicated if fuel drips from
carburetor when engine is idle. Tapping the float chamber lightly should remedy this difficulty.

Ignition cable may be disconnected, broken or oil soaked. Spark plug may be wet, dirty or have broken
irsulator. Spark plug point gap may be wrong.

Refer engine section Contact point adjustments.

Refer to engine section Carburetor adjustments.

Refer engine section cylinder head combustion chamber clean out.





[ocdurel:

. CleaninE and lushin$

i,2,1,3 Teat Reports:

a, Air compressors
b, Air receivers
C. Pressure tests
d, Leak tlghtnesa .eat

1.2,1,4 OperaClnn and MalnLenance Manuals:

&. Compressors
b, Air dryers

1,2,1,5 Posted OperatinK Instructions:

a, Compressors
b, Air dryers
c, Compressed air sfstems

1.2.1.6 Equipment Dat: Submit the following date forfor "Operation and Maint.nance Manuals",

a.

b,

.
Manufacturer and Model No, CHAMPION HHP 20-12

Operating Speed 655

Capacity 93 Displacement 78.2
(C)

Cype oE Bearings in Unit Timkn oller/Automotive type inser

Type oE Lubrication pressure lube by rotary vane pump

ype end AdJustment o Drive Belt sotted motor base

CapacLty o! Tank 120

Electric Motor: Manufacturer Frame and Type

aXl equipment

Name and address of authorized branch or service department,

Characteristic c-ryes,

FolloinE applicable dsca completely filled in:

listed

Motor Speed 1725
RPM

Current Characteristics and HP of Motor 230/460 20 hp

Thermal Cut-out Switch: Manufacturer, Type and Mode|

Starter: MInufecturer: Type and Model

05-84-4096





..X xocedurea

e. C|eaning and |ushing

1.2.1. Test Reports:

e. Air compressors
b. Air rece[vers
c. Pressure teats
d. Leak t lghtnesa testa

1.2.1.4 Operation and Maintenance Manuals:

a. Compressors
b. Air dryers

1.2.1.5 Posted Operating Instructions:

a. Compressors
b. Air dryers
c. Compressed air systems

1.2.1.6 Equipment Data: Submit the following date for all equipmentfor "Operation and Haintenance Hsnuals".

a. Name and address of authorized branch or service department.

b. Characteristic c,,rvea

c. Following applicable data completely filled in:

Hanufacturer and Hode| No. ZEKS 100-NCAA-100

Operating Speed N/A

Capacity 100 @35F 125 @50F

Type of Seatings in Unit Sleeve bearings

ype of Lubrication Incapsulated

Type and Adjustment Of Drive

Capacity of Tank

Electric Hotor:

(C’)

Hsnufacturer, Frame and Type.

Hotor 8Feed

Current Characteristics and HP of Motor

RPM

1/2 hp

listed

heral Cut-out Switch: Nanufacturer. Type and Mode|

Starter: Hanufacturer: Type and Hodel

05-84-4096
I11-3





NON.CYCLING
REFRIGERATED AIR DRYERS

35-12,000 SCFM





ZEKS NCA SERI
NON-CYCLING REFRIGERATED AIR DRYERS
PERFORMANCE SPECIFICATIONS

Model

35"F
Capacity

50OF

Inches
Length

cm

35
NCA N)A
35 50

44 63

20 20

51 51

2O

51

25

64

51

I" MPT

’" FPT

200

5.8

3.

Depth

Height

Shipping

Inches 20

cm .51

Inches 25

cm 64

Lbs 106

Weight Kg

Air Connections In-Out 1" MPT

’/," FPT
Refrigeration HP ,
Max. Working Pressure PSIG 200

115-1-60 4.9

Full.Load 230-1-60 ,3_;
AmpS 230-3-60

575-3-60

Drain Connection

75

94

20

51

20

51

31

79

143

65

1" MPT

’,V’ FPT

20O

9.3

5.0

100
NCA

100

125

20

51

20

51

31

79

190

86

1" MPT

’/," FPT

’h

2OO

9.3

5.0

1,)

NCA

150

188

29

74

26

66

39

99

320

145

2" MPT

FPT

20O

12.3

6.5

3.7

2OO
NCA

2OO

250

29

74

26

66

39

365

166

2" MPT
’/," FPT

2OO

10.4

6.9

4.1

25O 300
NCA NCA
250 300

313 375

29 29

74 74

26 26

53 53

135 135

440 505

200 230

2’MPT 2"MPT

1/4" FPT 1/4" FPT

200 200

13.0

6.9

4.1

14.8

8.7

5.0

Maximum working pressure limited by rating o! standard trap. Consult faclory tor higher working pressures.

NCA

4OO

29

74

26

53

135

266

2’/" MPT

v FPT
2

2O0

18.1

12.2

6.3

AUTOMATIC CONDENSATE TRAP

STANDARD ON/OFF SWITCH
EQUIPMENT POWER ON LIGHT

REFRIGERANT ANALYZER GAUGE (SUCTION PRESSURE)

’.:. ; ’i :i "=’--’--’, J AIR OUTLET PRESSURE GAUGE

:’i:.." ’:,: ’." i;:", :,/ . :’ , HIgH TEMPERATURE LIGHT
," .: .,.,,... , i,.i. ;;: .r.. A,IR INLET PRESSURE GAUGE... :... ,.,.:.--.’- .,R OUTLET TE.PERATU.E GAUGE

,,: "r,/;. ;; .,,; " .’ -’.- .
LOW AMBIENT PACGE..., .. ,,’ ............

:,.. :’."’: QL, NOT AVAILABLE H.’
SIIIclIIl, IIIulIflIII mlIerliI ind deIcrlpIIoh conIIIn herein were as accurale as known al the lime lhii pubIicalionII prov lot FInIing ZEKS Air Drier Corp. rese lhe righl Io changeI IicaIionl, dIIconIinue meIl, upmenl





ZEKS-THERM’ NON-CYCLING-
AIR DRYER SELECTION PROCEDURE

10.0
Dryer Capacities
All non-cycling refrigerated air dryer ratings are based
In accordance wlth National Fluld Power Association 8.0

(NFPA) recommended Standard NFPA/T3.27.2. This 1.0
standard indicates that a dryer capacity be established
on the basis of 100"F entering air temperature, 100"F S.0 _.. /

ambient air temperature and 100 pslg saturated Inlet /
compressed air. At these stated conditions, a dryer r3 $.0

must be capable of producing a dewpoint of 33" F-39" F,
with a pressure drop of 5 psi or less. (Class H) . /

o. 4.0 /-,
Capacity at varied conditions O

/All installations vary with climate, type of aftercoollng, C
ventilation and maintenance. When conditions vary ,,, 3.0
from standard, it is important to remember what effect
conditions have on the amount of air flow any dryer ::::)

can handle.
1. INLET TEMPERATURE uJ

When inlet temperature is decreased from n. 2.0

When ambient temperature is decreased from 1.s
100F, the capacity of the dryer increases.

3. INLET AIR PRESSURE / //When inlet pressure increases from 100 pslg,
the capacity of the dryer increases.

4. DEWPOINT REQUIREMENTS 1.0 /
Zeks non-cycling dryers are rated nominally st 30 40 SO 60 70

35"F. If your application does not necessarily
require suppression to 35"F, it Is possible that
a smaller dryer could handle the requirement.
In selecting a dryer for an indoor application,
where temperature beyond the dryer does not
go below 70"F, you can safely size a dryer
requiring 50"F dewpoint. It should be noted
however, that while the unit selected will
provide dewpolnt, pressure drop through the
unit will Increase. In such a situation, it is
Important to be aware of pressure loss. If not
acceptable, reelze the unit for 35"F dewpoint,
thereby decrelalng pressure drop.

PERCENTAGE OF DRYER RATED FLOW ,?i.35F DEWPOINT

IMPORTANT: Specific operating conditions affect the
performance, thus the sizing, of any air dryer. Varia-
tions in YOUR parameters will vary the results of
YOUR DRYER. Be Specific--Be Exact. Standard Sizing
Conditions are: 100F Inlet air temperature, 100"F
Ambient air temperature, and 100 PSIG inlet pressure.

Example: 350 SCFM
150 PSIG Inlet Air Pressure
110" F Inlet Air Temperature
90"F Ambient Air Temperature

CORRECTION FACTORS (Apply to YOUR air flow)

INLET AIR PRESSURE

100
IltO

CORRECTtON
FACTOR

1.19

.91

INLET AIR TEMPERATURE

TEMPERATURE
"F/’C

100l
110/43
12OI49

From the above chart select and apply three correction
factors to YOUR known volume (350 SCFM)

1. 150 PSIG--.95 x known volume
2. 110" Inlet--l.21 x known volume
3. 90" Ambient--.95 x known volume

.95 x 1.21 x .95 x 350 8CFM = 382
Corrected 8CFM

Now that you hlve applied the correction factors and
hive arrived t your CORRECTED VOLUME, you osn

CORRECt,ION
FACTOR

1,21
1,42

AMBIENT AIR TEMPERATURE

EMP,IIR,AcI’URE CORREGTION
FACTOR

80127 92

lOO3ti 1.o0
1101 43 1.07
1201 49 1.16

select the proper ZEKS AIR DRYER for the performance
YOU need.

For a 35" Pressure Dewpoint-Model 400
For a 50" Pressure Dewpolnt-Model 300

ZEKS has a complete line of machines to specifically
lind economlcIlly, fit your particular application
requirements. Dust proof, explosion proof and other
options evaillble. Your ZEKS representative will be
leased to uslat you in every way possible in selecting
st the right sir dryer to meet your needs.





R E F R i G ERATI:; L),.,.,

compressed
air systems

MODELS 35NCA-400NCA

PERMEA=-_-=.

ZEKS AIR DRIER CORPORATION
Malvem Industrial Park, Box 396
Malvern, Pennsylvania 19355

(215) 647-1600--Telex 83-4832
800-345-1156

All States East of Mississippi River 800-424-3867
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NOMINAL
CAPACITY

35
50
75

i00

150
200
250
300
4OO

Air Cooled
Water Cooled**

1-115-1-60
2-230/208-1-60
3-240/200-1-50
4-460-3-60
5-230/208-3-60
6-575-3-60

iConsult
Factry

IE NEMA 7 Explosionproof

IH NEMA 4 Weatherproof
Indoors/Outdoors

IR NEMA 3 Weatherproof Outdoors

D_- NEMA 12 Dustproof/
(Industrial Use)

REFRIGERANT! ELECTRICAL MA.*
MODEL YPEICHARGE VOLTAGE COMPRESSOR FAN MOTOR WEIGHT WORKING

RLA LRA RLA LI: LBS kG PRES.PSIG

35NCAAI RI2 6 115-1-60;100-1-50 4.40 24.00 0.50 103 47 200
35NCAA2 RI2 6 230/208-1-60;200-1-50 2.80 14.40 0.30 103 47 200
35NCAA3 RI2 6 240/220-1-50 2.00 11.20 0.30 103 47 200
50NCAAI RI’ 6 115-1-60;100-1150 5.00 28.00 0.80 115 ’52 200
50NCAA2 RI2 6 230/208-1-60;200-1-50 2.80 14.40 0.30 115 52 200
50NCAA3 RI2 6 240/220-1-50 2.30 12.40 0.30 115 52 200
75NCAAI R22 31 115-1-60;100-1-50 7.70 34’00 1.90 2.60!143 65 200’
75NCAA2 R22 31 230/208-1-60;200-1-50 4.00 20.00 0.95 1.30’143 65 200
75NCAA3 R22 31 240/220-1-50 3.32.16.00 0.95 1.30 143 65 200

100NCAA1 R22 34 115-i-60;I00-1-50 7.70 34.00 1.90 2.0 190 86 200
100NCAA2 R22 34 230/208-i-60;200-i-50 4.00 20.00 0.95 1.30 190 86 200
100NCAA3 R22 34 240/220-1-50 4.00 21.20 0.95 1.30 190 86 200
150NCAAI R22 34 115-1-60;100-I-50 10.40 46.00 1.90 2.60 320 145 200
150NCAA2 R22 34 230/208-1-60;200-1-50 5.50 26.00 0.95 1.30 320 145 200
150NCAA3 R22 34 240/220-1-50 5.00 31.00 0.95 1.30 320 145 200
150NCAA5 RI2 34 230/208-3-60;240/200-3-50 2.70 19.90 0.95 1.30 375 170 200
200NCAA2 R22 34 230/208-1-60;200-1-50 8.50 41’00 1.86 3.90 365 165 200
200NCAA3 R22 34 240/220-1-50 10.20 51.00 1.86 3.90 365 165 200
200NCAA4 R22 32 460-3-60;420/380-3-50 3.20 24.00 0.89 1.70 370 168 200
200NCAA5 R22 32 230/208-3-60;240/200-3-50 5.00 49.00 1.86 3.90 370 168 200
200NCAA6 R22 32 575-3-60 Transformed 3.20 24.00 0.89 1.70 370 168 200
250NCAA2 R22 61 230/208-1-60;200-1-50 ii. I0 56.00 1.86 3.90 445 202 200
250NCAA3 R22 61 240/220-1-50 10.50 52.50 1.86 3.90 445 202 200
250NCAA4 R22 61 460-3-60;420/380-3-50 3.20 24.00 0.89 1.70 453 205 200
250NCAA5 R22 61 230/208-3q60;240/200-3-50 5.00 49.00 1.86 3.90 453 205 200
250NCAA6 R22 61 575-3-60 Transformed 3.20’24.00 0.89 1.70 453 205 200
300NCAA2 R22 65 230/208-1-60;200-1-50 ii.i0 56.00 (2)1.86 (2)3.90,505 229 200
300NCAA3 R22 65 240/220-1-50 I0.50’52.50 (2)1.86 (2)3.90 505 229 200
300NCAA4 R22 65 460-3-60;420/380-3-50 3.20124.00 (2)0.89 (2)1.70 515 234 200
300NCAA5 R22 65 230/208-3-60;240/200-3-50 5.00 49.00’ (2)1.86 (2)3.90 515 234 200
300NCAA6 R22 65 575-3-60. Transformed 3.20 24.00 (2)0.89 (2)1.70 515 234 200
400NCAA2 R22 68 230/208-1-60;200-1-50 14.40 71,00 (2’)1.86 (2)3.90 585 265 200
400NCAA3 R22 68 240/220-1-50 15.50 68.80 (2)1.86 (2)3.90 585 265 200
400NCAA4 R22 68 460-3,60;420/380-3-50 4.50 27.00 (2)0.89 (2)1.70 585 265 200
400NCAA5 R22 68 230/208-3-60;240/200-3-50 8.50 65.00 (2)1.86 (2)3.90 585 265 200
400NCAA6 R22 68 575-3-60 Transformed 4.50 27,00 (2)0.89 (2)1.70 585 265 200

* Maximum Working Pressure limited by Trap Consult factory for details.
For watercooled machines, refrigerant charge will be different than aircooled
Refer to the machine nameplate for the correct charge.

TABLE I





GENERAL

, IN’rRUCTIONS

The Zeks-Therm air dryer removes moisture, dirt, oil vapor, and other contaminants
from the compressed air. This is accomplished by cooling the air with a refrigeration
unit to below its dewpoint causing the moisture to condense. This dependable, highly
efficient dryer can be easily installed in any pneumatic system in which dry air is re-
quired or desired. Refer to Principle of Operation for complete operating details.

INSTALLATION

Inspection The unit should be inspected upon receipt for any signs of damage
during transit. Any signs of damage should be reported immediately to the carrier.

Locatin and Mounting The dryer should not be located in an area where abient
temperature is likely to exceed 113F(45C) or be less than 50F(lOC).

For locations where this maximum ambient temperature is exceeded for prolonged
periods of time, a watercooled refrigeration unit must be furnished.

On installations with relative steady flow
rate, the dryer is normally connected after the
air receiver. But if loads fluctuate widely as
in sand blasting, sufficient storate capacity
downstream of the dryer should be available to
prevent excessive airflow through the dryer.

The dryer may be mounted on any substantial
floor that is free of excessive vibration.

The dryer must be sufficiently clear of
walls and adjoining equipment so that the access

els may be easily removed, and also to provide
ree circulation of air through the ventilating

louvers and grills. Make sure that sufficient
space is available on the condenser inlet and out-
let side. A minJJnum of 12in.(300mm) should be
allowed.

In floor mounting, make certain that the dry-
er is level before anchoring the unit to the floor.
If necessary, insert shims under the mounting rails
to level.

AIR IR OUTAIR IN DRYER

TO DRAIN

Electrical Connection Connect wires located FIGURE 1. TYPICAL PIPING ARRANGEMENT
inside electrical junction box on dryer to power source. The nameplate on the dryer
identifies the voltage requirements. A suitable fused disconnect switch n accordance with

national and local code requirements is recommended. SeeTable 1 for full load amps
requirement of unit.

Zeks-Therm air dryers are equipped with an on-off power switch. The dryer is de-
signed to run continuously while the air system is being used. Dryer may be turned off
during night time or weekend shutdown periods. This should be done with the on-off switch.

IMPORTANT: Maximum allowable voltage variation is +15 and -10 from rated voltage.

Piping Install piping, fittings and accessory items as indicated in Figure I.
For bypass and isolating purposes, valves A,B, and C must be installed (not furnished).
An automatic draintrap, preferably of the ball and float type, (std. 35 thru400 must
be installed in the drain line. For testing and isolating this trap for servicing purposes,ves D and E must be installed (not furnished), aa

Valves To operate dryer all valves shown in Figure 1 are to be closed except valves
(B), (C), and (D). Valve (A) used for by pass purposes; Valve (E) is for test and drain
purposes.
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OPERATION (Refer to F r 2)

Compressed Air Sstem Compressed air entering dryer goes fir|t to the pre-
cooler/reheater where it is cooled by the cooi air leaving the separator. The. alr
then goes into the evaporator where it is further cooled to the desired dewpolnt
by the freon in the refrigeration circuit. The air continues to the separator where
the condensed moisture is separated from the air by centrifugal force and the con-
densate goes out the drain while dry compressed air oes to the precooler/reheater
where it is reheated by the incoming hot moist air. The air then goes back into the
compressed air system.

Cooling in the refrigeration circuit is accomplished by the continuous circu-
lation and evaporation of a fixed supply of refrigerant, either R12 or R22. The her-
metically sealed compressor delivers the gas thru the discharge tube under pressure
to the condenser. Here the combined action of the fan and the finned tubes releases
the heat to the air. When the gas loses heat it reverts to a liquid.

The flow of liquid refrigerant into the evaporator is controlled by the capil-
lary tube. As the refrigerant’enters the evaporator it is subject to much lower pres-
sure due to the suction of the compressor. Therefore it will boil and evaporate pick-
ing up heat from the compressed air and lowering its temperature. The temperature of
the refrigerant entering the evaporator is controlled by a by-pass valve. This valve
meters the amount of hot gas which is allowed to bypass the condenser and mixes with

the refrigerant, thus controlling the
temperature of the freon entering the evap-
orator.

ROUTINE INSPECTION AND MAINTENANCE

At8 IR IN

(1) PRECOOLER/REHEATER
(2} AIR CHILLER EVAPORATOR
(3) SEPARATOR
(4) HOT GAS BYPASS VALVE
(5) COMPRESSOR
(6) CAPILLARY TBE
(7) FILTER/DEHYDRATOR
(8) CONDENSER (AIR OR WATER COOLED}

The Zeks-Therm refrigerated air dryer
requires little maintenance. Fan motor
bearings are prepacked and sealed. However
it is reconunended to inspect and service your
dryer at regular intervals to obtain maximn
benefit out of your dryer.

Lubrication These dryers are constant
running hermetically sealed condensing units.
Units do not require any lubrication.

1. Inspect Refrigerant Condenser For proper
operation, it is essential that the con-
denser fins are free of dirt and dust.
Regular cleaning is therefore required.
If the dryer is located in an area where
dust is excessive, a condenser ambient air
filter should be fitted.

2. Blow Down and Test Condensate Drainage
System Refer to figure 1 Open test
valve (E) occasionally to test operation
of the automatic drain trap. Should water
blow through the test valve, the automatic
trap is inoperative and should be inspected
an cleaned. TO service trap, isolate it
from the system by closlng valve (D). Re-
check the oeratlon of the drain trap with
the test valve after several days of opera-
tlon.

FIGURE 2 SCHEMATIC
3





MODELS
35 NCAAI
35 NCAA2
35 NCAA3
50 NCAAI
50 NCAA2
50 NCAA3
75 NCAAI
75 NCAA2
75 NCAA3
I00 NCAAI
I00 NCAA2
I00 NCAA3

NOTE- FAN CYCLE SWITCH USED ON MODELS 125, 150,200 ONLY
NOTE 2- NCA200 FAN MOTOR LEADS; RED WIRE 208V WHITE WIRE COMMON, TAPE
UNUSED WIRE

AIR COOLED MODELS

11511160,

24011150
TI

FAN CYCLE FACTOR2

MODELS
150 NCAAI
150 NCAA2
150 NCAA3
200 NCAA2
200 NCAA3
250 NCAA2
250 NCAA3
300 NCAA2
300 NCAA3
00 NCAA2
00 NCAA3

NOTE- MOTOR 2 AND FAN
CYCLE SWITCH 2 USED ON
MODELS 300 AND 400
ONLY
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PARTS LIST NCA

ITEM 1 2 3 4

DESCRIPTION COM- FAN RUN CAP- POWER

PRESSOR MOTOR ACITOR ON LIGHT

35NCAAI 600029 697299

35NCAA2 697354 697302

35NCAA3

50NCAAI

50NCAA2

50NCAA3

75NCAAI

75NCAA2

75NCAA3

100NCAAI

100NCAA2

100NCAA3

150NCAAI

697365

600005

697354

697355

697191

697192

697190

697191

697192

697193

697194

697304

600083

600083

697304

600083

600083

697304

697310

697310

697311

697310

697310

697310

697310

697302

697299

697302

5 6 7

HI TEMP. CON- TRANS-
LIGHT TACTOR FORMER

697297

697300

697300

697297

697300

697302 697300

697299 697297

697302 697300

697302 697300

697299 697297

697302 697300

697302 697300

697299 697297

697300150NCAA2 697195 600083 697310 697302

150NCAA3 697196 600083 697311 697302 697300

150NCAA5 697361 600083 697302 697300 697289
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PARTS LIST NCA

ITEM

8

9

I0

ii

12

13

14

15

16

17

18

19

20

21

DESCRIPTION

Water Valve

Condenser
(Air Cooled)

Condenser
(Water Cooled)

Fan Blade

Motor Mount

Hot Gas Valve

Dryer

Suction
Pressure Gauge

Leaving Air
Pressure Gauge

Entering Air
Temp. Gauge

Switch

Hi Temp. T’Stat

Trap

35NCA

600403

698044

697358

697285

697284

697303

697277

697360

50NCA 75NCA

600561

697172

600554

697186

697223

600403 697341

698044 698044

697358 697306

697285 697285

697284 697284

697303 697303

697277 697277

697360 697360

100NCA

600561

697172

600554

697186

697223

697341

698044

697306

697285

697284

697303

697277

697360

150NCA

600561

697168

600555

697186

697223

600405
230-3-60

697341
A1, A2,A3

698045

697306

697285

697284

697303

697277

600569

22

23

Fan Cycle
Switch #I

Fan Cycle
Switch #2

Exchanger 700908 700909 700910 700911

697362

AIA2A3

600097
230-30-60

700912
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JOB NAME:

JOB NUMBER:

ENGINEER:

ENGINEERING DATA FOR

COMBAT VEHICLE MAINT. SHOP

939-87610

RICK MANALOTO

OPERATION AND MAINTENANCE

LP914A
V5011C
MP?53D
L4029E

VP52bA
LPgOA

RP418A
SA
AK3485E
HKNSIOB
Tb51A/T451A
RHDgO07

T675A
MPgOgE
RP920B
R4222D

HONEYWELL INC., 517 SOUTH SHARON AMITY ROAD, P.O. BOX 22087, CHARLOTTE, NORTH CAROLINA 28222, TELEPHONE 704/364-4770
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December 10, 1987

Sneeden, Inc.
301Eastwood
Wilmington, N.C. 28403

Attention: James Sneeden

Subject: Checkout Procedure
Combat Vehicle Shop
Honeywell Job #939-87610

Dear Mr. Sneeden:

This will be the checkout procedure used. On all pneumatic
controllers and thermostats the set point will be adjusted to
the present temperature. The output pressure will be adjusted
to 9 PSI, then the controller or thermostat will be set to
specified set point and proper sequence of operation verified.
At that time ali interlocks will be checked.

All electric controls, switches, relays, etc. will be switched
to verify specified sequence of operation

All 4-10 MA transducers are factory calibrated. A 24 VDC
power supply will be connected to the inputs and the
current measured. This current will be compared to cal
sheet to verify proper reading.

All start/stop relays will be energized to verify remote
start/stop of fan coil units and pumps.

NOTE: See attached for sequence of operation.
will be performing tests.

Regards,

HONEYWELL INC. ///;

Systems Engineer

LS:bl

cc: ECI
Ed Thornton, Honeywell

Mr. Ed Thornton

HONEYWELL INC., 517 SOUTH SHARON AMITY ROAD, P.O. BOX 220487, CHARLOTTE, NORTH CAROLINA 28222, TELEPHONE 7041364-4770





939-87610

SEQUENCE OF OPERATION Combat Veh. Shop

Hot Water Temperature Control: On a rise in hot water temperature
leaving the steam to hot water converter, the hot water thermostat
will act to modulate the steam control valve towards its closed to
the converter position. On a further rise in hot water
temperature, the thermostat will act to shut the steam control
valve completely. On a fall in water temperature, the hot water
thermostat will act to open the steam control valve. On a further
fall in water temperature, the thermostat will act to fully open
the steam control valve. The leaving hot water temperature will
be reset in accordance with the schedule shown on the drawings by
the outside air temperature acting on the thermostat. A solenoid
valve will be installed in the control circuit to prevent the
steam control valve from opening unless the hot water pump is in
operation.

Hot Water Pump Control: If the switch is in the auto position
then the hot water pump will be started by the action of an
outside air thermostat when the outside air temperature drops
below 65 Peg. F. The signal will be fed through the automatic
contact of a hand-off-automatic switch on the pump starter.

Air Handling Units No. 1, 2, and 3 System Control:

Air Handling Unit:- The air handling unit will operate
continuously unless stopped by the action of the 7-day time clock
or firestat. The air handling unit may be started during
non-programmed hours by use of the manual timed override switch.

Space Temperature Control: On a rise in space temperature, the
space thermostat acts to close the 3-way valve at 63 Peg. F. On a
further rise in space temperature and after a dead band range to
75 Deg. F., the thermostat acts to start the compressor. The
condensing unit will be interlocked with the air handling unit so
that the condenser unit can operate only when the air handling
unit is in operation.

Night Setback Control: During the non-programmed hours and on a
fall in space temperature below the set point (approximately 60
Peg. F.) the space setback thermostat (T-7) act to start the air
handling unit and modulate the three way hot water control valve
open.



Air Handling Unit No. 4 and 6 Controls:

Air Handling Unit: "he air handling unit Will be interlocked with
the vehicle fume exhaust fan, located in its bay, to operate any
time the exhaust fan is in operation. The outside air intake
damper will be interlocked with the air handling unit fan to close
when the fan is not in operation. Air handling unit #4 will also
be interlocked with fan #1 to operate any time fan #1 is in
operation.

Supply Air Temperature Control: The supply air temperature will
be controlled by a supply air controller acting on the face and
by-pass damper in the air handling unit. The temperature of the
supply air is transmitted to the controller by a supply air
temperature sensor located in the supply air ductwork. On a rise
in supply air temperature above the set point (68 Deg. F} the
supply air controller will act to modulate the face and by-pass
damper to by-pass air around the hot water coil. On a further
rise in supply air temperature the supply air controller will act
to close the face and by-pass all the air around the hot water
coil. The hot water will circulate through the coil any time the
hot water pump is in operation.

Hot Water Unit Heater and Fin Tube Heater Control: The heater
will be controlled by a wall mounted thermostat acting on the
3-way two position valve. On a rise in room temperature, the
space thermostat will act to close the three way valve to the coil
and by pass the hot water from the heater.



TEST PROCEDURE

Combat Vehicle Shop #939-87610

CONVERTOR:

Set thermostat (TE-3) to start hot water pump. E.P. Relay
(EP-1) will energize. Receiver controller (RC-1) will assume
control of valve (V-l). Raise set point of receiver controller
(RC-1), valve (V-l) will open. Lower set point of receiver
controller (RC-1), valve (V-l) will close. Check reset schedule
to make sure control point equals what temperature at which it

should be controlling.

AHU-I2,3:

Set time clock (CK-I) to the on position. Make sure relays
(R-I,2) energize. AHU-I,2,3 should start. Place time clock
CK-I) to the off position, AHU-I,2,3 stop. Raise set point of
night low limits (TN-I,2,3), respective air handling unit

starts. Lower set point and unit will stop. Turn timed overide
(TOS-1,2,3) on, respective air handling unit will start.
Energize relays (EMR-1,2,3) with unit running, unit will shut
down. Check firestate (FS-1) to make sure it shuts down its
respective air handling unit. Raise thermostat (T-l) set point,
check to see that valve (V-2) opens to flow thru the coil.
Lower set point of thermostat (T-I), check to see that valve
(V-2) opens to full coil bypass position. Lower set point more
and P.E. switch (PE-I) will start condensing unit. When
respective unit is started check to make sure outside damper
(DM-3,4} open thru action of the EP relay (EP-3,4).

EF-1,2,3,4,5,7.8,910II1213,15,16, AND 17:

Turn toggle switch on, check to make sure respective fan starts.

AHU-4,6:

Turn EF-4 and EF-9 on. Make sure AHU-4 and 6 start from
respective interlock (AHU-4 with EF-4 and AHU-6 with EF-9).
Check to make sure damper (DM-2) opens thru action of the EP
relay (EP-2). Raise set point of thermostat (TC-1), dampers
modulate open to the coil. Lower set point of thermostat
(TC-I), dampers modulate to the full bypass position.



Test procedure for Combat Vehicle Shop continued:

EF-6 AND 14:

Lower set point of thermostat (TE-I), fan EF-6 will start.
Raise set point, fan will stop. Check to make sure when time
clock (CK-I) is turned on and off, fan EF-14 starts and stops.

UNIT HEATERS:

Raise set point of room thermostat (F-2,3), unit heater fan will
start thru action of the PE switch (PE-2,3). Valve (V-3,4) will
modulate open to flow thru the unit heater coil. Lower
setpolnt, valve will modulate to the bypass position and fan
will stop.

FIN TUBE RADIATION:

Raise set point of thermostat (T-4), the valve (V-5) will
modulate open to flow thru the radiation. Lower set point,
valve will modulate to the by pass position.



Hone  vell Comfort Control Systems

MO?53A-D AND MP?53A-F
PNEUMATIC

VALVE ACTUATORS

Service Data

GENERAL
DESCRIPTION

The MO953 and MP953 are pneumatic valve actua-
tors for V5011 and/or V5013 Valve Assemblies, and
with adapters, control older steam and water valves.
The MP953E and MP953F models have a new-style
positive positioner (1982). There are four new-style
positive positioner retrofit kits available for MP953A
and B models (see ACCESSORIES in PARTS AND
ACCESSORIES section).

APPLICATION

These pneumatically powered actuators operate
the V5011 and V5013 Valve Assemblies, or certain
other coil, line, and zone valve assemblies which pro-
portionally control steam, or hot and cold liquids in
HVAC systems.

SPECIFICATIONS

MODELS:
MP953A--Direct-acting with old-style positioner

(Gradutrol Relay).
MP953B--Reverse-acting with old-style posi-

tioner.
MP953C--Direct-acting without positioner.
MP953D--Reverse-acting without positioner.
MP953E--Direct-acting with new-style positive

positioner.
MP953F--Reverse-acting with new-style positive

positioner.

MAXIMUM SAFE AIR PRESSURE: 30 lb/in2 (172
kPa).

Refer to Table for other MO953/MP953 specifi-
cations.

MP953E

MP953C

R2620

Copyright (C) 1985 Honeywell Inc.
Rev. 8-82 c +.. m,+.+ Groop

MLF TAB: I1. C. 7.



Table I. MO953/MP953 Specifications.

Inactive (1982)

Device

MP953A

MO953A

MP953B

MO953B

MP953C

MO953C

Active

1000

1018

16

MP953

1087 1004 1210

1095 1012 1228

1103 1046

10791111

1145 1020 1244

1038 1152

1178 1053

1202 1186 1061 1269

1002 1036 1069

1010 1044

1028 1051

1034

1042

1059

1505

1067

1075

1083

117

1547

1471

1489

1422

1091

!109

1141

1158

1166

1174

1182

1190

1208

1216

1224

1232

1240

1257

1414

1125

1133

MO93

AI

A2

A6

A9

A5

A3

A4

A7

A8

B6

B7

B8

CIXH

CIXK

CIXL

C2XH

C2XK

C2XL

C3XH

C3XK

C3XL

C4XH

C4XK

C4XL

C9XH

C9XK

C9XL

C5XH

C5XK

C5XL

C6XH

C6XK

C6XL

C7XH

C7XK

C7XL

CSXH

CSXL

Size in
Inches (ram)

Travel in
Inches (mm)

5 (127)

8 (203)

5 (127) 3/4 (19)

5(127) 3/4(19)

5 (127) 3/4 (19)

5(127) 1/2(13)

3/4 (19)

Maximum
Temperature A

F (C)

160(71)

250(121)

250(121)

160(71)

16o(71)

160(71)3/4 (19)

8 (203) 1/2 (38) 160 (71)

8 (203) 3/4 (19) 160 (71)

12 (330) I/1-2 (38) 160 (71)

7-I/8(181) 3/409)

7-I/8(181) I/2(13)

7-I/8(181) 3/4(19)

5(127) 3/409)

5(127) 3/4(19)

5 (127) 3/4 (19)

5 (127) 3/4 (19)

5 (127) 3/4 (19)

5(127) 3/4(19)

3/4 (19)5 (127)

8 (203) 3/4 (19)

8 (203) 3/4 (19)

8 (203)

160(71)

160(71)

160(71)

160 (71)

Sprin[Range
Ib/in" (kPa)

Adjustable

2-7 (14-48)

Corrosion
Resistant

No

No

Yes

No

No

No

No

Yes

No

No

Yes

Yes

No

160 (71) 8-12 (55-83) No

160(71) 4-11 (28-76) No

250 (121) 2-7 (14-48) No

250 (121) 8-12 (55-83) No

250 (121) 4-I (28-76) No

250 (121) 4-I (28-76) Yes

No160(71)

160(71)

3/4(19) 160(71)

8 (203) 3/4 (19) 250 021)

8 (203) I-I/2 (38) 160 (71

160(71)

160(71)

160(71)

160(71)

160(71)

160(71)

160(71)

160 (71)

160(71)

250(121)

250(121)

250(121)

160(71)

160(71)

160(71)

250(121)

160(71)

1-1/2 (38)

8 (203) 1- I/2 (38)

8 (203)

8(203) 1-1/2(38)

5(127) 1/2(13)

5 (127) 1/2(13)

5 (127)

2-7 (14--48)

8-12 (55-83)

4-1 (28-76)

No

No

4-11-(28-76) Yes

2-7 (14-48) No

8-12 (55-83) No

4-11 (28-76)

3-15 (21-103) Yes

No2-7(14-48)

8-12(55-83) No

4-11 (28-76) No

2-7 (14-48)

8-12(55-83)

4-11(28-76)

2-7(14-48)

8-12(55-83)

Yes

Yes

1/203)

5(127) 3/4(19)

5(127) 3/4(19)

5(127) 3/4(19)

5(127) 3/4(19)

5(127) 3/4(19)

5(127) 3/4(19)

8(203) 3/4(19)

8(203) 3/4(19)

8(203) 3/4(19)

8(203) 3/4(19)

13(330) I-I/2(38)

13 (330) 1-1/2 (38) 160 (71)

Yes

Yes

Yes

4-11 (28-76) Yes

2-7 (14-48) Yes

8-12 (55-83) Yes

4-11(28-76) Yes

4-11 (28-76) No

2-7 (14-48) No

4-I (28-76) No
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Table I. MO953/MP953 Specifications. (Continued)

Device

MP953D

MO953D

MP953E

MP953F

Active

1107

1131

1172

1198

1206

1214

1222

1301

1319

1327

1277

1285

1293

1368

1376

1384

1392

14430

1418

1119

1101

1093

Inactive (1982)

MP953

1008

1115 1016

1123 1024

1073

1081 1149

1099 1156

MO953

DI

D2

D3

Size in
Inches (mm)

Travel in

Inches (mm)
Temperature

F (C)

%1/8(181) 3/4(19) 160(71)

7-1/8(181) 1/2(13) 160(71)

7-1/8(181) 3/4(19) 160(71)

7-I/8(181)

%1/8(181)

7-1/8(181)

3/4(19)

1/2(13)

3/4(19)

3/4 (19)7-I/8(181)

160(71)

160(71)

160(71)

160(71)

SpflnRange
Ib/in(kPa)

8-13(55-90)

Corrosion

Resistant

No

,4-II (28-76)

8-13 (55-90) No

8-13 (55-90) Yes

No

4-11 (28-76)

4-11 (28-76)

3-7 (21-48)

No

Yes

No

7-I/8 (181) 3/4(19) 160(71) 4-11(28-76)

7-I/8 (181) 3/4 (19) 160(71) 8-13 (55-90) No

%1/8(181) 3/4(19) 160(71) 3-7(21-48) No

7-I/8(181) 3/4(19) 250(121)

5(127) 3/4(19) 160(71)

5 (127) 3/409) 160(71)

5 (127) 3/4 (19) 160 (71)

8 (203) I-I/2 (38) 160 (71)

8 (203) I-I/2 (38) 160 (71)

160(71)

160 (71)

160(71)

16o(71)

160 (71)

160(71)

160 (71)

160(71)

8 (203) 1-1/2 (38)

8 (203) 3/4 (19)

8 (203) 3/4 (i9)
8 (203) 3/4 (19)

1-1/2(38)13 (330)

13(330) I-I/2(38)

13(330) I-I/2(38)

7(180) 3/4(19)

7 (180)

7 (180)

3/4(19)

4-11 (28-76) No

3 (21) No

5 (34) No

10 (69) No

3 (21) No

5 (34) No

10 (69) No

3(21)

5 (34)

No

No

0 (69) No

3 (21) No

5 (34) No

I0 (69) No

3/4 (19)

Diaphragm color varies with maximum temperature:
250 F (121 C).

/// Sales Special.

OPERATION
In a direct-acting (N.O. valve) system, an increase

in control air pressure forces the actuator diaphragm
and cup assembly downward, forcing the valve stem
down to proportionally close off the flow through the
valve (Fig. 1).

In a reverse-acting (N.C. valve) system, an increase
in control air pressure forces the actuator diaphragm
and cup assembly upwards, forcing the valve stem up
to proportionally increase the flow through the valve.

Actuators without the positive positioner have
branch line pressure applied to the diaphragm. Opera-
tors with positive positioners may have up to full main
air pressure applied to diaphragm to ensure the valve
is positioned proportionally to the branch line pres-
sure.

160 (71)

160(71)

l0 (69) No

5 (34) No

3 (21) No

Black (Neoprene)--160 F (71 C), Black with White Dot (Ethylene Propylene)--

THERMOSTAT

18268

Fig. I. Typical Direct-Acting MP953 Operation.
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MAINTENANCE

EQUIPMENT NEEDED

Commercial cleaning solvent or degreaser.
Gage, 0 to 30 lb/in2 (0 to 207 kPa).
Wrench, Part No. 301572A, for MP953Aand B.

VISUAL INSPECTION

Periodically make a visual check for leaks, loose
fittings, etc.

4. Continue increasing the pilot pressure until the
valve stem travel is complete. This pressure should
be the start point pressure plus the range setting.

5. If necessary make fine adjustments with the start
point adjustment knob.

CAUTION

ON MP953A and MP953B models, loosen
the cover locking screw before turning the
start point adjustment knob.

CLEANING

Clean the actuator with a commercial cleaning sol-
vent or degreaser.

WARNING

Careless handling of solvents can result in per-
manent damage to the respiratory system or to
the skin. Avoid prolonged inhalation or contact
with the skin.

OPERATIONAL CHECK
Vary the branch line pressure through the opera-

tional range of the actuator in both directions. The
valve should open and close smoothly.

ADJUSTMENT CHECK (MP953A,
B, E, F)

1. Install gages in the main and pilot air lines.

2. Main air pressure should be equal to or more than
top of sequencing range: 13 lb/in2 (90 kPa) is mini-
mum main pressure for device to function.

3. Slowly increase pilot pressure and note the pressure
at which the valve stem travel starts. This pressure
should be within _+ 3/4 lb/in2 (5 kPa) of the start
point setting for the MP953A and MP953B. For
the MP953E and MP953F models the pressure
should be within _+ lb/in2 (7 kPa) of the start
point.

ADJUSTMENTS
TO SET OPERATING RANGE, MP93A AND B

I. Using wrench, loosen the cover locking screw (Fig.
2).

2. Unscrew the start point adjustment knob and
remove cover.

a. For three lb/in2 (21 kPa) range, back all range
adjustment screws off to friction stop.

b. For five lb/in2 (34 kPa) range, back only the
black range adjustment screws to stop and
tighten the outer, plated screws.

c. For ten lb/in2 (69 kPa) range, tighten all range
adjustment screws.

START POINT
ADJUSTMENT

KNOB

RANGE
ADJUSTMENT
INSTRUCTIONS
SHOWN HERE

RELA’

RANGE ADJUSTMENT SCREWS
BLACK)- (3)

COVER RANGE ADJUSTMENT
LOCKING SCREWS

SCREW (CADMIUM PLATED)-

’ START

BODY
8817

Fig. 2. Adjustment Points.of MO953/MP953A and
B Gradutrol Relay.
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OPERATING RANGE, MP953E AND F

The operating range of the MP953E and MP953F
models may be changed by replacing the feedback
spring with one for the desired range (see REPAIR
section).

START POINT ADJUSTMENT

MP953A AND B POSITIONER (GRADUTROL
RELAY)

1. Tighten the cover by turning it until it bottoms on
the relay body (Fig. 2).

2. Back off (one turn maximum) until the start point
of the correct scale range lines up with the start
point indicator near "B" marking.

3. Tighten the cover locking screw until it engages the
relay body. Do not overtighten.

MP953E AND F POSITIVE POSITIONER (1982)

Set start point on positioner to valve in job draw-
ings. Only the most critical applications or feedback
spring changes will require fine tuning the start point.
Each click of the start point knob will adjust the start
point 1/4 lb/in2 (1.7 kPa).

TROUBLESHOOTING

EQUIPMENT REQUIRED

Gage, 0 to 30 lb/in2 (0 to 207 kPa).

SYMPTOMS AND CORRECTIVE
ACTION

Table II lists possible equipment malfunctions and
their corrective action. Refer to Figures 3, and 4
Troubleshooting Flowcharts for further
troubleshooting.

Table II. Symptoms and Corrective Action.

Symptom Corrective Action

MP953A, C, or E closes
too slowly or MP953B,
D, or F opens too slowly.

1. Replace positive posi-
tioner filters (see
REPAIR section).

2. Replace restrictor if one
exists.

3. Add capacity relay if
controller capacity is too
low for the application.
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BEGIN )

CHECK THAT ACTUATOR
IS MOUNTED SECURELY
AND LATCHED

MEASURE BLPREPLACESTEM BUTTON1
IANDANTI’SPIN PLATE /ITRIOHCFoTtATORI-YNO=IDIsCONNECTANDPLUG1 NO ICHECKFORDEFECTIVE1BINDING VALVE ",7U,N,,TRLLER /IBRANCH LINE TUBE ATI BUILDS %CONTROLLERORLEAKIsTEM ,=uj IACTUATOR J IIN PIPING

/ M_A_TTER. RECONNECT t

REPACK AND A,,
REBUILD VALVE. / ’""RECONNECT YESJ L,,,,..:U.. ’0 IDISCONNECT AND PLUGI
ACTUATOR. . mULcUI,UIU" .’MAIN AIR TUBE AT

r,;,,,.: j IACTUATOR

LOOSEN COVER LOCKING ADJUST START POINT
YES NOOF POSITIONER. BACK ON POSITIONER DIAL LLOFFSLOWLY TO BELOW TO LOWEST VALUE.

ZERO START POINT CHECK FEEDBACK SPRING
CONNECTION

REPLACE DIAPHRAGM
IN POSITIONER
(MP953A, B) OR

REPLACE POSITIONER
(MP953E. F).

REPOSITION START
POINT AND RETEST

REPLACE MP953
DIAPHRAGM
(AND SLEEVE IN
MP953B AND F)
OR REPLACE ACTUATOR

CHECK FOR CAUSE OF
LOW MAIN AIR
PRESSURE AND
CORRECT

Xl930

Fig. 3. Troubleshooting Flowchart, MP953A, B, E, F. With Positioner.



BEGIN

CHECK THAT ACTUATOR
IS MOUNTED SECURELY
AND IS LATCHED TO
VALVE STEM.

MEASURE BLP

REMOVE ACTUATOR
TO CHECK FOR O

BINDING VALVE
STEM

REPACKOR
REPLACEREBUILD

VALVE ACTUATOR
DIAPHRAGM
(ALSO SLEEVE
IN MP953D)

CHECK VALVE FOR
FAULTY DISC, SEAT,
OR FOREIGN MATTER
BETWEEN PLUG AND
SEAT. REPAI R F
NECESSARY.
RECONNECT ACTUATOR.

REPLACE STEM BUTTON
AND ANTI-SPIN PLATE

DISCONNECT AND PLUG

iBRANCH LINE TUBE AT
AcTATR

CHECK FOR DEFECTIVE
CONTROLLER OR LEAK
IN PiPiNG. REPAIR
IF NECESSARY.

18269

Fig. 4. Troubleshooting Flowchart, MP953C, D.

7 75-5500



REPAIR

EQUIPMENT NEEDED

Pliobond glue, or equivalent, to replace MP953A
or E diaphragm.

DIRECT-ACTING (MP953A, C,
and E)

DIAPHRAGM REPLACEMENT

NOTE: Before attempting replacement, determine
type and material of existing diaphragm.
Both neoprene and ethylene propylene
(EPR) are black, but EPR has a white spot.
Neoprene and EPR diaphragms are inter-
changeable but should be applied to suit
maximum temperature requirements. EPR
maximum is 250 F (121 C). Old style flat
diaphragms and newer beaded roll types are
not interchangeable. Silicone (white)
diaphragms are used in 250 F (121 C) applica-
tions on MP953A and C, and may be
installed on MP953E models. EPR is used on
MP953B and D models only.

1. Disconnect air lines.

2. Loosen two base screws to partially relieve spring
preload. If base screws have Torx socket, 1/8-inch
hex wrench may be used.

3. Remove cover screws, cover, feedback spring, and
diaphragm.

4. Install new diaphragm, cementing positioner
spring cup to center of diaphragm on MP953A and
MP953E models.

Reassemble positioner feedback spring, cover, and
screws. Use cap type allen head setscrews to replace
socket head setscrews used on older models.

POSITIONER FILTER REPLACEMENT

MP953A AND B

!. Remove tubing.

2. Remove connectors.

3. Remove filters from relay ports with pointed tool
such as an awl.

4. Install foam filters, taking care not to fold or bunch
together.

5. Reinstall connectors and tubing.

MP953E AND F

1. Remove tubing.

2. Remove connectors.

3. Remove positioner by unscrewing.

4. Remove service plate from positioner and replace
filter assembly (see PARTS LIST in PARTS AND
ACCESSORIES section).

5. Replace service plate, and screw positioner into
place.

6. Reinstall connectors and tubing.

MP953C MAIN SPRING REPLACEMENT

Springs with different ranges are interchangeable
on the same size actuators. Select spring by operating
range and stem travel. See Table IV and Figure 12.

5- AND 8-INCH

1. Remove actuator from valve.

2. Remove two base screws. If base screws have Torx
sockets, 1/8-inch hex wrench may be used.

3. Replace spring.

4. Reinstall two base setscrews.

5. Reinstall actuator and latch of valve stem.

13-INCH

1. Remove actuator from valve.

2. Loosen two base setscrews.

3. Remove cover, diaphragm, cup and stem retainer.

4. Replace spring.

5. Reinstall stem retainer, cup, diaphragm, cover,
and screws.
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POSITIONER REPLACEMENT (Old-Style Gradutrol Relay)

1. Disconnect air lines.

2. Unscrew positioner from actuator cover, taking
care not to lose feedback spring (Fig. 5).

Screw new positioner in place, being sure new "O"
ring is properly seated in positioner groove. Reuse
old feedback spring as this is not included in
313695J assembly.

4. Tighten only enough to seat "O" ring.

5. Adjust positioner for range and start point (see
MAINTENANCE section).

POSITIONER

"O" RING

THREADS’- /
FEEDBACK ACTUATOR
SPRING ).4733

Fig. 5. Old-Style MP953A and B Positioner (Gradu-
trol Relay).

POSITIONER REPLACEMENT (New-Style 1982)

There are new-style positive positioner retrofit kits
available to fit the MP953 actuators. Refer to
ACCESSORIES in PARTS AND ACCESSORIES
section for kit part number.

1. Remove air lines from positioner assembly.

2. Unscrew and remove positioner assembly and feed-
back spring from actuator cover.

3. Install feedback spring for desired spring range (see
ACCESSORIES in PARTS AND ACCESSORIES
section) from positioner retrofit kit into value and
to positioner.

4. Screw positioner into place, being sure new "O"
ring is properly seated.

Hook up main and pilot lines.

Adjust start point if necessary (see MAIN-
TENANCE section).

TO CHANGE FEEDBACK SPRING (New-Style Positioner
1982)

1. Remove air lines from positioner assembly.

2. Unscrew and remove positioner assembly.

3. Remove feedback spring by unhooking at both
ends and replace with feedback spring for desired
range (Fig. 15 or 16).

4. Replace positioner assembly, making sure "O"
ring is properly seated.

5. Hook up main and pilot lines.

6. Adjust start point if necessary (see MAIN-
TENANCE section).

REVERSE-ACTING (MP953B, D,
and F)

DIAPHRAGM REPLACEMENT

NOTE: Replace both the diaphragm and sleeve (inner
seal) when replacement of either is indicated.
Use SERVICELINE Kit 14003124-001 for
160 F (71 C) maximum temperature
diaphragm replacement. See PARTS LIST in
PART AND ACCESSORIES section for
high temperature diaphragms.

MP953B AND F

1. Disconnect air lines.

2. Remove cover screws, cover, feedback spring, nut,
lockwasher, cup, and diaphragm (see Fig. 11 in
PARTS AND ACCESSORIES section).

3. Replace diaphragm.

4. Reinstall cup, lockwasher and nut.

5. Tighten nut only enough to seal diaphragm.

6. Reinstall feedback spring, cover, and screws.

7. Reconnect air lines.

MP953D

Disconnect air lines.

2. Remove cover screws, cover and diaphragm.

3. Replace diaphragm.
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4. Replace cover and screws.

5. Reconnect air lines.

SLEEVE (Inner Seal) REPLACEMENT

1. Remove diaphragm as in DIAPHRAGM
REPLACEMENT.

2. Remove cup, screws, ring, and sleeve (Fig. 11 and
13).

3. Replace sleeve.

4. Reinstall ring, screws, cup, and diaphragm.

MAIN SPRING REPLACEMENT

MP953B AND D

Select spring by operating range and valve stem
travel. Springs are interchangeable if operating range
and valve stem travel are the same. See Table V and
Figures 11 and 13.

MP953F

All MP953F models use spring Part No. 312203-
017.

1. Remove diaphragm and sleeve.

2. Removetwo basescrews andbase. Ifbasescrews
have Torx socket, l/8-inch hex wrench may be
used.

3. Replace main spring.

4. Reinstall base, two screws, sleeve, and
diaphragm.

5. Finish as in DIAPHRAGM REPLACEMENT
for your specific model.

POSITIONER REPLACEMENT

OLD-STYLE (Gradutrol Relay)

I. Remove air lines and screws from positioner
assembly.

2. Remove and replace positioner assembly, being
sure bias and feedback springs (Fig. 6) are properly
seated.

3. Adjust positioner for proper range and start point
(see MAINTENANCE section).

NEW-STYLE POSITIVE POSITIONER (1982)

There is a new positive positioner retrofit kit availa-
ble for reverse-acting MP953 actuators (see ACCES-
SORIES in PARTS AND ACCESSORIES section).

I. Remove air lines and screws from positioner
reversing bracket.

2. Remove positioner assembly.

3. Install bias spring and feedback spring (for
desired spring range) from positioner retrofit kit
into valve and to positioner.

4. Install new positioner and bracket assembly
onto top of valve.

5. Install tubing from positioner branch port to
actuator input.

6. Hook up main and pilot lines.

7. Adjust start point if necessary (see MAIN-
TENANCE section).

/
SEATED HERE

BIAS SPRING 8774-

Fig. 6. MP953B Bias Spring and Feedback Spring
Position.

TO CHANGE FEEDBACK SPRING
(New-Style Positioner 1982)

1. Remove air lines and screws from positioner revers-
ing bracket.

2. Remove positioner assembly.

3. Remove bias spring and feedback spring by
unhooking at both ends.

75-5500 I0



4. Hook up new feedback spring for desired spring
range (Fig. 14) and bias spring.

5. Replace positioner and bracket assembly onto top
of valve.

6. Install tubing from positioner branch port to actua-
tor input.

7. Hook up main and pilot lines.

8. Adjust start point if necessary (see MAIN-
TENANCE section).

TO PREVENT SPINNING STEMS

Spinning stems may be prevented by locking the
stem to the actuator. The 13-inch MP953 does this but
the 5- and 8-inch actuators do not. Antispin capability
may be field added to the 5- and 8-inch direct-acting
actuators by the following procedure.

1. Disconnect air lines.

2. Loosen two base screws to partially relieve
spring preload. If base screws have Torx socket,
1/8-inch hex wrench may be used.

3. Remove cover screws, cover, feedback spring,
diaphragm, cup spring, retainer, and plate.
Replace with Plate, Part No. 311975A.

4. Reassembly actuator.

For 1/2 to 3 inch VS011A and l/2 to 2 inch V5013A
screwed body valves, antispin capability may be added
by replacing Stem Button Part No. 310503, with Stem
Button Part No. 312495.

5. Remove actuator from valve.

6. Remove Stem Button 310503 and replace with
Stem Button 312495.

7. Reassemble actuator to valve.

8. Connect air lines.

OLD STYLE GRADUTROL RELAY
ASSEMBLIES

Refer to Figures 7, 8, and 9 and Table III.

Table III. Parts Included in Relay Assembly 313695 Models.

Assembly Parts B C D

Basic Relay (lb/in2 only) X X X
Basic Relay (lb/in2/metric)
312602 "O" Ring X X X

315178 Cup X X X
13696 Spring X

313814 Spring X
313815 Spring X
311750 Diaphragm X
312505 Diaphragm

E F G

X X

X X

X X

X X X X

X

X

NOTE: The A model is obsolete. It was basic relay plus "O" Ring and Cup. The H
Model was the same as the E model except with gray paint. When replacing B,
C, D, F, or H models use J model plus needed parts. Replace E model with G
model.
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313711
(MP953B)*

313695J
SPRING"(MP953A) DISC

REFER TO TABLE III. ""-": -SPRING
NUT

/ / 4-40x3/32

__
/DIAPHRAGM THICK

,315178 CUP WASHERW- FEEDBACK 32xR.SCREW-
SC

GKET-/
REW 0-80x5/16 RD. HD. (3) /

NUT 0-80x.OS"THICK ’
BODY

BUSHING

PARTS BELOW COMMON TO A RELAYS )) PARTS BEW COMMON ALL RELAYS

GASKET

ROLLPIN(2)VVE UNIT

CUPASS’Y@
RING

*THE 3137] ]A AND D MODELS HAVE
DUAL BARBED CONNECTORS; THE
3t37]tB AND C MODELS USE PIPE

Fig. 7. Relay Assemblies Exploded View.
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TO CONVERT A4 DEVICE--
8 IN. (203 MM)
RELAY ASSY- 313695J
FEEDBACK SPRING 313696-00063
CUP 315 ! 78-00062
DIAPHRAGM 311750 OR
314153
CUP 311749-00602

4-- SCREW

l--WASHER

PLATE

TO CONVERT A8 DEVICE--
13 IN. (330 MM)
RELAY ASSY 313695J
FEEDBACK SPRING 313814-00605
CUP 315178-00062
DIAPHRAGM 312505
CUP 315020-00124

APHRAGM

CUP

{} - --PIN

Fig. 8. MO953 Conversion.

8821-1

SPRING
314652

YOKE BEARING
314651 314653

ASSEMBLY NO. 316059A FOR SUPPORT WITH
HELl-COIL INSERT
ASSEMBLY NO. 314651A FOR SUPPORT WITH
NYLON INSERT

14732

Fig. 9. Yoke Assembly.
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PARTS AND ACCESSORIES
PARTS LIST

Refer to Tables IV and V, and Figures 10 through
13.

Table IV. MP953C Mainsprings.

Actuator Stroke
Diameter Inches
(Inches) (ram)

5 1/2(13)
5 1/2(13)
5 1/2(13)
5 3/4 (19)
5 3/4(19)
5 3/4 (19)
8 3/4(19)
8 3/4(19)
8 3/4(19)
8 1-1/2(38)
8 1-1/2(38)

13 1-I/2 (38)
13 1-1/2(38)

Color

Brown
Gray
White
Brown
Gray
White
Brown
Gray
White
White
Green
Brown
White

Pressure Range
Ib/in2 (kPa)

2 to 7 (14 to 48)
8 to 12 (55 to 83)
4 to 11 (28 to 76)
2 to 7 (14 to 48)
=8 to 12 (55 to 83)
4 to 11 (28 to 76)
2 to 7 (14 to 48)
8 to 12 (55 to 83)
4 to 11 (28 to 76)
4 to 11 (28 to 76)
3 to 15 (21 to 103)
2 to 7 (14 to 48)
4 to 11 (28 to 76)

,/ Used on MP953A and E models.

Part Number

311616-00033
311618-00034
311393-00123
311852-00033
311855-00034
311854-00123
313477-00123
14002934-001
312469-00033
312471-00123

Table V. MP953D Mainsprings.

Stroke
Inches Pressure Range
(mm) Color Ib/in2 (kPa) Part Number

1/2(13)
1/2(13)
3/4(19)
3/4(19)
3/4(19)

White
Black
White
Black
Silver

4 to 11 (28 to 76)
8to 13 (55 to 90)
4 to 11 (28 to 76)
8to 13 (55 to 90)
3 to 7 (21 to 48)

314314-00123
312792-00017
314313-00123
312203-00017
314963-00605

/ Used on MP953B and F models.

75-5500 14



OLD STYLE POSITIONER, MP953A

14003977-003 PLUG
(INCLUDES FILTER 14001865-001) . 1 NPT-8 AND 13 IN. MODELS

B16579 FILTER 121
FILLISTER HEADSCREW
6-32 X 1/2 5 IN. MO953A
8-32 X ]/2- 5 IN. M53A
]/4-20 X 14- 8 IN. MODEL
5’16-]8X 7/8-13IN. MODEL /g
"O" RING

COVER
312821 5 IN. MODEL "’ PLUG

1/8 NPT- 8 AND 3 IN. MODELS3]2579-8 IN. MODEL
3]2580 13 IN. MODEL

CUP(CEMENTED TO MAIN
PHRAGM WITH PLIOBOND)

FEEDBACK SPRING, M53A
3151780062

31381500 1/2 IN. STROKE
313814-00065 14/2 IN. STROKE
31369663 3/4 IN. STROKE
M53E FEED BACKSPRING
SEE TABLE VII.

CUP
309284-00021 5 IN. MODEL
311749 8 IN. MODEL
315020-00124. 13 IN. MODEL

SPRING
310664-5 AND8 IN. MODELS ONLY

PLATE
311975A-00605 8 IN,, ]-1/2 IN.
STROKE, WITH ANTI-SPIN
310501-00605 5 AND 8 IN., 3/4 IN.
STROKE
314646A- 13 IN.

FRAME
MO953-AI,A2ANDAg, ASAND
313747 5 IN. MODEL
311736 8 IN. MODEL
312101 13 IN. MODEL

1/2-20 X 3/4 5 IN. MODEL
1/2-13X 1-1/2-81N MODEL
1/2-13 X 2- 13 IN. MODEL

NOTE:
FOR METRIC CONVERSION:

MODEL SIZE: STROKE:

5 IN. (127 MM) 1/2 IN. (13
8 IN. (203 MM) 3/4 IN. (19
13 IN. (330 MM) 1-1/2 IN. (38

MAIN DIAPHRAGM
312760 ALL 5 IN., OLD AI, A5,
AND A9 160 F (71 C} NEOPRENE
BLACK
313745 ALL 5 IN., OLD A2 AND
A6, 160 F (71 C) SILICONE WHITE
311750-ALLSIN., 160 F (7] C}
NEOPRENE BLACK
314153 ALL 8 IN., 250 F {121 C)
SILICONE WHITE
312505 ALL 13 IN., 160 F (71 C)
NEOPRENE BLACK

RETAINER
310502-00767-5 IN. MODEL

311863-00062 IN, MODEL, MP953A

314667-00605 IN. MODEL,
1-1/2 IN. STROKE, MP953A & E

311683-062.]3 IN. MODEL,
3/4 IN. STROKE, MP953A & E

MAIN SPRING
SIZE STROKE

RING

311393-00]23 5 IN. 3/4 IN.
3] 1854-00123 8 IN. 3/4 IN.
3]3477-00123 8 IN. 1-1/2 IN,
312471-00123 13 IN, 1-1/2 IN.

310655-00062 5 IN. MODEL

BASE
310582 5 IN. MODEL
311744 8 IN. MODEL
312099 13 IN. MODEL

REPLACE WITH CAP HEAD
MACHINE SCREW (2)
]/4-20 X 5/8 5 IN.MODEL
5/]6-18 X 1-1/4 8 IN. MODEL
3/8-16 X 1-1/2 13 IN. MODEL

8819-3

Fig. 10. MO/MP953A and E Exploded View.
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POSITIVE POSITIONER
AND BRACKET ASSY MP953F
14004080-001
(INCLUDES FILTER 14001865-001)

RELAYASSY MP953B

6.-_..../ 313711

FILTERS (3) ’1,.
316579 :"L’-..t." - SCREW (2)

p-’, -" 10-24 X 5/16 HEX HD

TUBING CONNECTOR
1/8 NPT MP953B

L
COPPER OR PLASTIC TUBE
1/4 IN.

SCREW (6)

BIASSPRING /
10-24X314HEXHD

314420-01508
14004015-00] COVER

313716
FEEDBACK SPRING, MP953B
313918-00064 1/2 IN. STROKE
313919-00063 ALL OTHERS " NUT

"- 312205-00605FEEDBACK SPRING MP953F--SEE TABLE VII

LOCKWASHER
304733-00021

DIAGHRAGM
312204*-160F(71C)BLACK
NEOPRENE
14002040.O01- 250 F (121 C)
BLACK W/WHITE DOT ETHYLENE
POLYPROPYLENE

CUP
31220]-00062 MP953B
312201-O0605 MP953F

SLEEVE
312179* 160 F (71 C} BLACK

CUP
312199-00124

SCREW (3)
4-40 X 3/8 ROUND HO

RING
312180-00062 MP953B
312180-00605- MP953F

14002039-001 250 F (121 C)
BLACK W/WHITE DOT ETHYLENE
POLYPROPYLENE

TUBING ELL (FOR 1/4 IN. COPPER/rL.../OR PLASTIC TUBING)
1/8 NPT

FRAME
311989

SUPPORT ASSEMBLY
314650A W/HELICOIL FOR
SERIES 2 ONLY

314690-1036, 1044 AND 1051
OLDER STYLE NO LONGER
AVAILABLE

BASE SCREW (2)
1/4-20 X 1-3/4

*SLEEVE (SEAL) AND DIAPHRAGM
AVAILABLE IN 14003124-001 KIT,
160 F (71 C)

Fig. I. MO/MP953B and E Exploded View.

MAIN SPRING
312792-00115 112 IN. STROKE
312203-00017 3/4 IN. STROKE

WASHER
312794-00062 1/2 IN. STROKE
314524 3/4 IN. STROKE

CUP
312200-00767

MO953B AND MI:XJ53B SERIES
CONVERT TO SERIES 2 WITH
314650A SUPPORT ASSY AND
316059A YOKE ASSY

REPLACE WITH CAP HEAD
MACHINE SCREW
1/4- 20 X 5/8
YOKE ASSEMBLY

NOTE:
FOR METRIC CONVERSION:
MODEL SIZE: STROKE:
5 IN. (127 MM) 1/2 IN. (13 MM)
8 IN. (203 MM) 3/4 IN. (19 MM)
]3 IN. (330 MM) 1-1/2 IN. (38 MM)

8822-3
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COVER
213817 5 IN. SERES 2 MODEL
311748 8 N. MODEL
312103 13 N. MODEL

CUP
309284-00021 5 IN. MODEL
31174900605 8 IN. MODEL
315020-00124 13 IN. MODEL

SPRING
310664-5 AND8 IN. MODELS ONLY

PLATE
311975A-00605 -8 IN., 1-1/2 IN.
STROKE, WITH ANTI-SPIN MODEL
314646-00062 13 IN. MODEL
301501-000605-5 AND 8 IN., 3/4 IN.
STROKE MODELS

/ CREW- FILLISTERHEAD
/"k ,I 6-32 X 1/2- EARLY MP953C (8), , ILLJ 8-32 X 1/2- 5 IN. MP953C (4)
\. 1/4-20 X 3/4-8 IN. MP953C (6)

5/16-18 X 7/8- 13 IN. MP953C (4)

MAIN DIAPHRAGM

FRAME
313747 5 IN. MODEL
311736 -8 IN. MODEL
312101 13 IN. MODEL

FOR IETRIC CONVERSION:

MODEL SIZE: STROKE:

5 IN. (127 MM) 1/2 IN. (13 MM)
8 IN. (203 MM) 3/4 IN. (19 MM)
13 IN. (330 MM) 1-1/2 IN. (38 MM)

312760 5 IN., 160 F (71 C)
NEOPRENE BLACK MODEL
313745 5 IN., 250 F (121 C)
SILICONE WHITE MODEL
311750 8 IN., 160 F (71 C)
NEOPRENE BLACK MODEL
314153 8 IN., 250 F (121 C)
SILICONE WHITE MODEL
312505 13 IN., 160 F (71 C)
NEOPRENE BLACK

RETAINER
310502-00767 5 IN. MODEL
311863-00062 8 IN. MODEL

MAIN SPRING
SEE TABLE IV

RING
310665-00062 5 IN. MODEL

BASE
310582 5 IN. MODEL
311744 8 IN. MODEL
312099 13 IN. MODEL

REPLACE WITH CAP HEAD
MACHINE SCREW (2)
1/4-20 X 5/8 5 IN. MODEL
5/16-18 X 1-1/4 8 IN. MODEL
3/8-16 X ]-1/2 13 IN. MODEL

8823-1

Fig. 12. MO/MP953C Exploded View.
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BUTTON
313541-00605

COVER
311983-03265

LOCKWASHER
304733-00021

SCREW (6)
10-24 X 3/4 HEX HD W/LOCK
WASHER

NUT
312205-00062

312199-00124

DIAPHRAGM
312204* 160 F (71 C) BLACK

_
NEOPRENE MODEL

/
14002040-001- 250 F (121 C)
BLACK W/WHITE DOT ETHYLENE
POLYPROPYLENE MODEL

_..___..p( ,’- IG80.00062
cup
312201-00062

SLEEVE >;
312179- 160 F (71 C) BLACK NEO- !
PRENE MODEL I FRAME
14002039-001 -250 F {121 C) BLACK /. 311989

W/WHITE DOT ETHYLENE POLY-
PROPYLENE MODEL

MAIN SPRING
SEE TABLE V

CUP
312200-00767

SUPPORT ASSEMBLY
314650A W/HELICOIL SERIES 2
MP953D ONLY

BASE
314690

BASE SCREW (2)
I/4-20 X 1-3/4 SOCKET CAP

*SLEEVE (SEAL AND DIAPHRAGM
AVAILABLE IN 14003124-001 KIT,
160 F (71 C)

75-5500

SCREW (3)
4-40 X 3/8 ROUND HD

MO953D AND MP953D SERIES
CONVERT TO SERIES 2 WITH
314650A SUPPORT ASSY AND
316059A YOKE ASSY

YOKE ASSEMBLY
SEE DETAIL IN FIGURE 7

Fig. 13. MO/MP953D Exploded View.

18
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WASHER
312794-00062- 1/2 IN. STROKE
314524 3/4 IN. STROKE



ACCESSORIES

Refer to Tables Vl and VII and Figures 14 through
17 for MP953 accessories.

Table VI. MP953 Positive Positioner Retrofit Kits.

Part No.

14004138-001

14004139-001

14004140-001

14004214-001

Description

For reverse-acting valve actuators

(Fig. 14).

For 8-inch, 3/4-inch stroke valve
actuators (Fig. 16).

For 8- and 13-inch, 1-1/2 inch stroke
valve actuators (Fig. 15).

For 5-inch, 3/4-inch stroke valve
actuators (Fig. 16).

Table VII. MP953 Feedback Spring Kits Includes 3,
5, and 10 lb/in2 (21, 34, and 69 kPa) Range Springs.

Part No. Description

14004213-001

14004212-001

14004211-001

For reverse-acting valve actuators

Iincludes bias).
For I-1/2 inch (38 mm) stroke D.A.
valves.

For 3/4-inch (19 mm) stroke D.A.
valves.

BRACKET
/

LEVER

FEEDBACK SPRING KIT
BIAS SPRING

BRONZE 5 LB/IN2 (34 KPA) VIOLET- 10 LB/IN2 (69 KPA)

TIONER

DISC RIVET NUT

MTG. SCREW
MTG SCREW (2)
TAPPING SCREW (3)

Fig. 14. Positivc Positioner Retrofit Kit, Part No. 14004138-001.

R2720A
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POSITIONER

"0" RING

GREEN

10 LB/IN2 (69 KPA)

GREY
5 LB/IN2 (34 KPA)

RED
3 LB/IN2 (21 KPA}

FEEDBACK SPRING KIT
14004212-001

Fig. 15. Positive Positioner Retrofit Kit, Part No. 14004140-001.

R2718

POSITIONER

"0" RING

BLUE
10 LB/IN2 (69 KPA)

YELLOW
5 LB/IN2 (34 KPA)

BLACK
3 LB/IN2 (21 KPA)

FEEDBACK SPRING KIT

14004211-001,
14004139-001 KIT FOR 8 IN. ACTUATORS HAVE "0" RiNG PART
NO. 312601. 14004214-001 KIT FOR ,5 IN. ACTUATORS HAVE "0"
RING PART NO. 312602.

R2719

Fig. 16. Positive Positioner Retrofit Kits, Part No. 14004139-001 and14004214-001.

75-5500 20



ACTUATOR STEM EXTENSION
311851-00062 8 IN. MODEL

2-1/2 IN.
(63 MM)

VALVE BONNET
EXTENSION KIT
14000501-001
(TO INCREASE
DISTANCE
BETWEEN
ACTUATOR
AND VALVE
BODY)

EXTENSION ’----- SETSCREW
312518-00062 1/4-28 X 1/4

WITH 1/2 IN. /

31251,.00605\1 "i’---- BUTTON

STEM FOR VALVES \%,J 310503-00062

312466-00605 WITH 3/4 IN.
TRAVEL --
SETSCREW

’"-’- 8-32 X 5/16

ACTUATOR STEM AND SETSCREW
13 IN. MODEL

ADAPTER {1"---’-" NUT

312519-00062 1/4-28
SETSCREW

1/4-28 X 114

BUTTON

SETSCREW
8-32 X 3/16

EXTENSION "-’1

STEM EXTENSION KIT
14001165-001 THROUGH
-004
ADAPT MP953C TO VO53,
VO55, VO56"

MP953 TO V575B, V581B, V597A
AND SMALL SIZE VO53, VO55 AND
VO56" ADAPTER BAG ASSY
1/2 IN. (13 MM) TRAVEL 308078AV
3/4 IN. {19 MM} TRAVEL 308078AW

SETSCREW
5116-18X 5/8 (2)
NOT INCLUDED

POSITION INDICATOR FOR:
5-IN. (127 MM} DIA 316028A
7-IN. (178 MM) DIA 316035A
8-IN. (203 MM) DIA 316037A

13-1N. (330 MM) DIA 316036A

CORROSION RESISTANT SPRAY:
MSC PART NO. 3858

Fig. 17.

ADAPTER
14001162-001 TH ROUGH -004
ADAPT MP953C TO VO53,
VO55 OR VO56"

*FOR COMPLETE CROSS-REFERENCE
INFORMATION ON VALVES--SEE
FORM 95-5579

MP953 Accessories.

8825-1
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SALES AND SERVRE
ALABAMA FLORIDA NEW MEXICO OKLAHOMA TEXASBirmingham, Jacksonville, FL Portland, Albuquerque, Oklahoma City, OK Dallas,1205) 323-2431 (904) 396-6971 (207) 775-3501 (505) 884-1070 (405) 848-2811 (214) 387-5467

Mobile, Miami.
(800) 633.1644 (305) 592.0140 MARYLAND Tulsa, Paso,

(918) 437-5934 (915) 533-9924Baltimore. YORKOrlando. (301) 828-0900 Albany, HOUSton.ALASKA (305) 894.3131
(518) 457000 (713) 780-6603Anchorage.

Tampa, FL MASSACHUSETTS OREGON
(907) 274-0551

(813) 877.6426 Boston, Buffalo, Eugene. OR Lub/ock,

(617) 962-0250
(716} 689-0200 (503) 485-2251 (806) 762-5202

Brooklyn. Portland. OR Antonio,
Phoenix, Atlanta, MICHIGAN (212) 3924300 (503) 2450731 (512) 341-4691
(602) 861-4512 (404) 982-2495 Datroit.

Manhattan.
Tucson, (313) 478-1600

(212) 392.4300
PENNSYLVANIA(602) 795-4209 Grand Rapids,

Rochester, City.Honolulu, (616) 247-4811 HarriSburg.
(808) 637-5514 (716) 424-2700 (717 5648000

(801) 487-0681

ARKANSAS Saginaw,
Syacule,

Rock, (617) 792.0707 Philadelphia,
(315) 451-4000 (215) 666302(501) 664-0070 Chicago North,

(312} 478-9266 MINNESOTA Plains, Pittsburgh.
Richmond,

Duluth, MN (914) 948-7511 (412) 928-4235
(804) 285.0211

CALIFORNIA Chicago (Lansing), (612} 770557 Woodbury. Roanoke.Irvlne. CA (312) 568-4200 WilkepBarre.
(714) 557-6392 Minneapolis. (516 931-1506 (717) 654-2477

(703) 989-5201
Elgin. (612) 830-3880 Virginia Beach,Angeles. (312) 697-7880

(213) 7266161 Paul, MN (804) 461-0263

Peoria. IL (612) 770]557 NORTH CAROLINASacramento, (309) 692610
(916) 485-2221 Charlotte, Juan, WASHINGTONMISSISSIPPI (704) 364-4770 (809) 792-7075

Dingo CA INDIANA Jack/on, Seattle,

(714) 29-5311 Fort Wayne, (601) 982-2090 Greensboro, NC (206) 233-2150

Jose,
(219) 482-9654 (919) 292-1556

RHODE Spokane.

(415) 957-2674 Indianapolis. MISSOURI Providence, (509) 534-5022

(317) 243-0831 City, (401)
Franc=soD. (816) 358-4200 NORTH DAKOTA

(415) 957-2674
IOWA Louis. MO

Faro, VIRGINIA

Davenport, (314) 576*2635
(701) 235-4221 SOUTH CAROLINA Charleston,

(319) Columbia, SC
(513) 745-7151

Denver, Momes. NEBRASKA (803) 766*9426 Clarkstourg,
(303} 776295 (515) 288-3601 Omaha, OHIO

Greenville,
(304) 623551

(402) 331-3200 Akron, OH
(803) 232-2437

KENTUCKY
(216) 733-2244

Hartford. Louisville, HAMPSHIRE Cincinnati, OH
WISCONSIN

APPleton, WI
(203) 549-3800

(502) 459-5970 Bedford, (513) 745-7151 SOUTH DAKOTA (414) 733-4491(603) 625502
Cleveland, OH Falls. SO

DELAWARE NEW JERSEY
(216) 459-6057 (605} 336-0966 Madison,

CANADA-. L,m,t. .,o,o=.
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Calgary Moncton MontrealEdmonton

Quebec
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St John’s Sudbur
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Hone vell Comfort Control Systems

nstallation nstructions

o BEFORE INSTALLING, NOTE
The MP909E and H Pneumatic Damper Operators

are used for proportional control of dampers, variable-
volume terminal units, and mixing boxes. This piston-
type operator is rolling diaphragm operated; it can be
mounted in any position and can be installed either
externally or internally. The MP909H includes a positive
positioner.

Tools needed:

7/16 inch box end wrench
1/8 inch Allen wrench

NOTE: For internally mounted normally open applica-
tions on dampers with 12-inch B dimensions,
consult factory.

NOTE: On MP909H ensure positioner feedback spring
is not binding on positioner support.

INSTALLATION SPECIFICATIONS
EXTERNAL MOUNT SHAFT DIAMETER: 1/2 inch

(13mm).

MP909E & H
DAMPER OPERATORS

AMBIENT TEMPERATURE RANGE:
MP909E: -29 to 160 F (-34 to 70 C).
MP909H: -20 to 160 F (-29 to 70 C).

MAXIMUM SAFE AIR PRESSURE:
MP909E: 29 psi (200 kPa).
MP909H: 25 psi (172 kPa).

AIR CONNECTION:
MP909E: Combination 5/32-inch (4mm) and 1/4-

inch (6mm) push-on barb.
MP909H:

5/32-inch (4mm) push-on barb (pilot).
1/4-inch (6mm) push-on barb (main).

INSTALLATION
EXTERNAL MOUNTING

For external mounting dimensions, see Figure 1.

Check faceplate position (Fig. 2). Adjust faceplate
position if necessary.

Move damper to normal position (position with 0 psi
applied to operator).

Determine whether the damper driveshaft rotates
clockwise or counterclockwise from the normal posi-
tion.

5. Locate proper shaft hole (Fig. 3) over damper shaft.

Rev. 12-82

6. Use mount as a template and mark the four mount-

ing screw locations.

Drill or punch four 3/16-inch (4.7mm) mounting
holes, and mount operator using four No. 14 x 1-
inch slotted hexhead sheetmetal screws and washers
provided in bag assembly.

For 3.l-inch stroke operators used with n.o.
dampers, or all 4-inch stroke operators, go to step
10.

For 3.1-inch stroke operators used with n.c. opera-
tors, lengthen pushrod by turning out (unscrewing)
pushrod four turns to 1-5/8 inch (41mm) dimension
shown in Figure 3.

o,m.o 95-7366
Commercial Bldg GrouO

MLF TAB: II. C. 7.



17

(430)

1-I18 (30) CLEARANCE

1-I/8 (30) CLEARANCE

5-3/4
(145)

MP909E

1-112

_
(76)

22
(560)

MP909H
X991

Fig. 1. External Mounting Dimensions in Inches (Millimeters).

95-7366 2



90

19039

10. To provide close-off force, use a squeeze bulb and
stroke the operator:

a. For normally open dampers: Fully extend opera-
tor shaft then retract l/2-inch (13mm) for 4-inch
stroke operators, or 1/8-inch (3mm) for 3.1-inch
stroke operators.

b. For normally closed dampers: Extend operator
shaft 1/2-inch (13mm) for 4-inch stroke opera-
tors, or 1/8-inch (3mm) for 3.1-inch stroke opera-
tors.

11. Secure Crankarm to Damper Shaft.

CAUTION

See Figure 4 for proper tightening of crankarm
bolts.

Fig. 2. External Mounting Faceplate Positioning. 12. Go to PIPING section.

MOUNTING
CRANKARM HOLES (USE

ONE SET)
CLOCKWISE SHAFT HOLE

MOUNTING

CLEVISPIN I-3/

OPRNTONS

19040

// 1-5/8 INCH (41 MM) FOR 3.1 INCH STROKE OPERATORS AND N.C. DAMPERS

Fig. 3. External Installation.

3 95-7366



CRANKARM BOLTS

1. BOLTS ARE TIGHTENED TO MORE THAN 90 IN-LB
BUT LESS THAN 200 IN-LB.

2. TIGHTEN BOTH BOLTS (WITH 7/16 BOX END
WRENCH IF AVAILABLE).

3. TIGHTEN EACH BOLT AGAIN TO THE REQUIRED
TOR(UE. 18445-1

Fig. 4. Crankarm Bolt Tightening.

3/8 (10) CLEARANCE

EDGE OF_. (17 (430)DAMPER

MP909E

3/8 (10) CLEARANCE-_

’ 8.’1/2
DAMPER

MP909H 19041

Fig. 5. Internally mounted Normally Closed Mounting Dimensions in Inches (Millimeters).

95-7366 4



INTERNAL MOUNTING

NORMALLY CLOSED

1. For internal mounting normally closed dimensions,
see Figure 5.

2. Check faceplate position (Fig. 6). Adjust faceplate
position if necessary.

Use a 1/8-inch Allen wrench to loosen mounting set

screws on damper mounting clamp (Fig. 6) one turn.

Remove and discard shipping stop.

Locate factory installed drive ear on damper.
(Mounted per Damper Ordering Instructions.)
Operators must be mounted only in this (these) posi-
tions.

Remove mounting screw from damper end of truss

link. Loosen screw between base and truss link.
Remove clevis pin from operator pushrod.

Set operator in place by hooking operator mounting
clamp over bottom edge of damper frame.

TRUSS
LINK

For 3.1-inch stroke operators when 81-degree
damper rotation is acceptable, or all 4-inch stroke
operators, insert clevis pin in drive ear hole marked P
and the pushrod hole nearest the operator.

8. For 3.1-inch stroke operators when 90-degree rota-
tion is required:

a. Loosen locknut.
b. Remove crankarm, pushrod, and coupler as a

unit.
c. Remove and discard locknut.
d. Reinstall crankarm, pushrod, and coupler to

1-1/8 inch (28.5mm) dimension shown in Figure
7.

e. Insert clevis pin in drive ear hole marked E and
pushrod hole furthest from operator.

9. Connect truss link to damper and tighten both truss
link screws.

10. Tighten damper mounting setscrews.

11. Go to PIPING section.

LINK
MOUNTING
SCREW

FACEPLATE

DRIVE EAR

E HOLE

CLEVIS
(P HOLE}

FOR AS!
SEE DETAIL A

LINK
DAMF MOUNTING
MOUNTING SCREW
CLAMP

FACEPLATE PARALLEL
TO BACK EDGE OF

MOUNTING BRACKET
MOUNTING
BRACKET 19042

SHIPPING
STOP

Z1-13/32 INCH (36 MM) REF.

Fig. 6. Internal Mounting Normally Closed Damper with 3.1-Inch Stroke Operators and 81-Degree Damper Rotation,
and All 4-Inch Stroke Installations.
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// REFERENCE DIMENSIONS IN INCHES (MM)
3.l-INCH STROKE (90 DEGREE ROTATION 1-1/8 (28.5)

Fig. ?. Internal Mounting Normally Closed Damper with 3. l-Inch Stroke and 90-Degree Damper Rotation Installation.

NORMALLY OPEN

1. For internal mounting normally open dimensions,
see Figure 8.

2. Check faceplate position (Fig. 6). Adjust faceplate
position if necessary.

3. Use 1/8-inch Allen wrench to loosen mounting
setscrews on damper mounting clamp (Fig. 6) one
turn. Remove and discard shipping stop.

4. Determine height of damper drive blade. (Dampers
with 10, 12, 18, 26, 34, and 48-inch B dimensions
have 8-inch drive blades. All others have 6-inch drive
blades .)

5. For installation with 6-inch drive blades, go to step 6.
For installation with 8-inch drive blades, remove
clevis pin A (Fig. 9) and reinstall in pushrod hole
marked 8. (Hole in crankarm marked 90.)

6. Locate factory installed drive ear on damper.
(Mounted per Damper Ordering Instructions.)
Operators must be mounted only in this (these) posi-
tions.

7. Loosen truss link to operator base mounting screw.
Remove clevis pin C from damper pushrod.

8. Set operator in place by hooking operator mounting
clamp over bottom edge of damper frame.

9. Connect damper pushrod to damper drive ear with
clevis pin.

10. Tighten damper mounting set screws.

11. Connect truss link to damper and tighten both truss
link screws. Truss link must be bent slightly.

95-7366 6



7(430)

MP909E

)AMPER I= 19-3/4 (500)
19044

MP909H

Fig. 8. Internal Mounting Normally Open Dimensions in Inches (Millimeters).

DAMPER

CLEVIS PIN C

//REFERENCE DIMENSIONS:
4-INCH STROKE (FACTORY SET) 3-3/16-INCH (81 MM)
3. l-INCH STROKE (FACTORY SET) 3-7/16 (87 MM)

CLEVIS PIN "A" LOCATION
DRIVE BLADE

(FACTORY INSTALLED)

PIN "A" LOCATION
FOR 8-INCH DRIVE BLADE

CLEVIS PIN B
FACTORY INSTALLED)

LOCATION OF CLEVIS PiN B
WITH 3.I-INCH STROKE OPERATOR

FACTORY iNSTALLED)

19045

Fig. 9. Internal Mounting Normally Open Installation.
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PIPING ADJUSTMENT (MP909H Only)

MP909H

1. Push on 5/32-inch (4mm) plastic tubing as shown in
job drawings to pilot port P of positive positioner.

2. Push on 1/4-inch (6mm) plastic tubing from main line
to main port M.

3. See SLAVE OPERATION if slaving is specified.

4. Go to ADJUSTMENT section.

MP909E

1. Push on 5/32-inch (4mm) or 1/4-inch (6mm) plastic
tubing as shown in job drawings to operator inlet port.

2. Installation is complete.

SLAVE OPERATION (See Fig. 10)

Slaving damper operators together provides increased
capacity to operate large damper installations. Operators
used in slave operation must have 5 to 10 psi (35 to 70
kPa) spring range to match the MP909H operator.

DAMPERS MUST BE PHYSICALLY
LINKED WHEN SLAVING OPERATORS

5 TO
10 PSi
35 (TO
70 KPA
SPRING
RANGE

OPERATOR

MP909H

THERMOSTAT

BRANCH LINE FROM POSITIVE POSITIONER
TO OPERATOR MUST BE CUT, A 1/4-INCH
(6 MM) TEE INSERTED, AND A LINE RUN TO
SLAVE OPERATORS.

1904

Fig. 10. MP909E Slaved to MP909H for Large Installa-
tions.

Set start point on positioner to value in job drawings.
Only the most critical applications require fine tuning the
start point. Each click of the start point knob adjusts the
start point 1/4 lb/in2 (1.7 kPa).

The operating range may be changed by replacing the
feedback spring. Feedback springs used are 14004012-
001 (3 psi), 14004013-001 (5 psi), and 14004014-001 (10
psi). The original feedback spring range is marked on the
side of the positive positioner (Fig. 11). If feedback
spring is changed, check setpoint with gage and com-
pressed air.

MP909H installation is complete.

LO

MAIN)
RANGE LM HI

PILOT

,BRANCH

FACTORY OPERATING SPRING
MARKING RANGE COLOR

LO 3 PSI ORANGE

M 5 PSi YELLOW

HI 10 PSI BLUE

17011-

Fig. 11. Original Feedback Spring Marking.

HONEYWELLeMinneapolis, Minnesota 55408eScarborough, OntarioeSubsld|aries and Affiliates Around the World,ePrlnted In U.S.A.



Honeywell Comfort Control Systems

MP91 8A & B PNEUMATIC
DAMPER OPERATORS

Service Data

GENERAL

DESCRIPTION

The MP918A & B are rolling diaphragm, piston-type
pneumatic damper operators. The MP918A is equipped
with a positive positioner. R2730

The MP918 operators are functional replacements for
the MP904 Pneumatic Damper Operators, and for the
MP909C Pneumatic Damper Operator where room
allows. The MP918 is a larger operator than the
MP909C.

APPLICATION

The pneumatic damper operators perform propor-
tional control of variable-volume terminal units, mixing
boxes, and medium- to large-size dampers in HVAC sys-
tems. They may be mounted in any position and installed

either outside or within the ductwork. Figure shows an

MP918A used with a direct-acting controller to control

dampers in sequence. Figure 2 shows the MP918B slaved
to an MP918A for large damper installations.

BP
MPgl8A

TO TO
DAMPERS DAMPERS

(R)

B

SENSOR
CONTROLLER

// 5 PSi (34 KPA) SPAN,
3 PSi (21 KPA) START.

,/ 5 PSi (34 KPA) SPAN,
8 PSI (55 KPA) START.

18737-1

Fig. 1. MP918A Used with Direct-Acting Controller to
Control Dampers in Sequence.

11-82
85"0095

Commercial Bldg Group

MLF TAB: II. C. 7,



SECTIONS OF A LARGE DAMPER
REQUIRING MORE THAN ONE OPERATOR
SHOULD BE PHYSICALLY LINKED
WITH SLAVING OPERATORS

THERMOSTAT

MPglBB MP91BA ;L8TO 13
(55 to 90
KPA)

SPRING

18738-

Fig. 2. MP918B Slaved to MP918A for Large Damper
Installations.

SPECIFICATIONS

MAXIMUM SAFE AIR PRESSURE:
MP918A: 25 psi (172 kPa).
MP918B: 29 psi (200 kPa).

START POINT PRESSURE (MP918A): Adjustable
from 1.5 to 13 psi (10 to 90 kPa).

OPERATING RANGE (MP918A): 3, 5, or 10 psi (21,
34, or 69 kPa), depending on feedback spring used.

AMBIENT TEMPERATURE RANGE:
MP918A: -20 to + 158 F(-29to + 70C).
MP918B: -40 to + 158F(-40to + 70C).

SPRING RANGE:
MP918A: 8 to 13 psi (55 to 90 kPa).
MP918B: 3 to 7, 3 to 13, 5 to 10, or 8 to 13 psi (21 to

48, 21 to 90, 34to 69, or 55 to 90 kPa).

AIR CONNECTIONS:
MP918A: 5/32-inch (4 mm) push-on barb (pilot),

l/4-inch (6 mm) push-on barb (main).
MP918B: l/4-inch (6 mm) push-on barb.

DAMPER RATING: Refer to Tables and II for max-
imum MP918 damper rating. Damper ratings for
Honeywell Moduflow dampers are calculated by
totaling the "B" dimension (Fig. 3) of all damper sec-
tions controlled by the operator.
EXAMPLE:
Damper Type: D640.
Duct Dimensions: 108 inches (A) by 36 inches (B).
Operator: MP918B.
Operating Range: 3 to 13 psi (21 to 90 kPa).
Type of Operation: Modulating Service.
Branch Pressure: 18 psi (124 kPa).

The 108-inch "A" dimension requires three damper
sections. Multiply three times 36 (total "B" dimen-
sion) to get 108 inches. Table II shows one MP918B
will operate up to 123 inches of "B" dimension.
Therefore, one MP918B operator is sufficient for this
example.

Table I. MP918A Maximum Damper Rating
for "B" Dimension in Inches.

Modulating Service 2-Position Service

Damper 18 psi 20 psi 18 psi 20 psi
Model No. (124 kPa) (138 kPa) (124 kPa) (138 kPa)

D640, D641 205 287 205 287

D642, D643 169 236 169 236
D644, D645

85-0095 2



Table II. MP918B Maximum Damper Rating for "B" Dimension in Inches.

Damper
Model No.

Spring Range
in psi (kPa)

Modulating Service

8 to 13 (55 to 90)

13 psi
(90 kPa)

18 psi
(124 kPa)

2-Position
Service

18 psi
(124 kPa)

D640, D641 3 to 7 (21 to 48) 123 123 123

3 to 13 (21 to 90) N/A 123 123

5 to 10 (34 to 69) 123 123 205

8 to 13 (55 to 90) N/A 123 205

D642, D643, 3 to 7 (21 to 48) 101 101 101
D644, D645 3 to 13 (21 to 90) N/A 101 101

5 to 10 (34 to 69) 101 101 169

N/A 101 169

N/A Not Applicable.

OPERATION

DIMENSION

VERTICAL
BLADE

DIMENSION

HORIZONTAL
BLADE

Z

16620

Fig. 3. Honeywell Moduflow Damper Dimensions.

When using the MP918A with a direct-acting control-
ler to control dampers in sequence (Fig. 1), an increase in

temperature at the sensor causes an increase in branch
line pressure to damper operators MI and M2. Damper
operator M strokes completely before M2 starts operat-
ing. Full main air pressure is available to the operators at
all times, providing positive damper positions corre-

spond to controller branch line pressure for all load con-

ditions.

When slaving an MP918B and an MP918A together
(Fig. 2), increased capacity is provided to operate large
damper installations. The MP918A receives a pilot signal
from the thermostat which applies appropriate branch
line pressure to the operators to position the dampers
proportionately. The MP918B damper operators must
have an 8 to 13 psi (55 to 90 kPa) spring to match the 8 to
13 psi spring in the MP918A.
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MAINTENANCE
EQUIPMENT REQUIRED

Air pressure gage, 0 to 30 psi (0 to 270 kPa).

CLEANING

Brush offany accumulation of dust and dirt, and visu-
ally check condition of air piping and connections, and
linkages.

OPERATIONAL CHECK

MP918A

1. If none exists, install a gage in controller branch line.

2. Set start point on positive positioner dial to lowest
value.

Reduce branch line pressure to zero by adjusting set-
point of controller. Observe dampers to be sure they
are in their normal position and that normally closed
dampers are completely closed.

Increase the branch line pressure to full main pressure
slowly and observe the damper, checking for smooth
operation through the complete stroke and for proper
final position.

If dampers are being operated in sequence, determine
the branch line pressure where the damper is supposed
to start moving and adjust the branch line pressure
just above that point. The first damper should just
start to move. Increase the pressure to the point where
the operator should finish its stroke or the point the
next damper in sequence should begin to operate,
whichever comes first. Continue increasing pressure
until all dampers in sequence are at maximum posi-
tion. Check for smooth operation and proper final
position.

Check all dampers in the system in this manner. Start
and finish points of the operating range should be
within psi (7 kPa) of the settings. Adjust positive
positioner start point if necessary.

Return the setpoint adjustments of the controller
and/or positioning switch to the proper settings.

MPg18B

If none exists, install a gage in controller (or posi-
tioner, for slaved or sequenced installations) branch
line.

Adjust controller (positioner) setpoint to produce a
branch line pressure slightly higher than the lowest
point of the operating range of the MP918B. The
damper should just start to move.

Increase the branch line pressure through the high
point of the operating range, observing the damper
for smooth operation and proper final position.

Return the setpoint of the controller (positioner) to
desired setting.

ADJUSTMENTS

OPERATING RANGE ADJUSTMENT- MP918A

The operating range may be adjusted by changing the
feedback spring. Refer to PARTS LIST in PARTS AND
ACCESSORIES section for feedback spring kit number
and REPAIR section for changing procedure.

START POINT CALIBRATION- MP918A

Special application may require fine tuning the start
point. Each click of the start point knob dial will adjust
the start point 1/4 psi (1.7 kPa). Set start point knob dial
to 7 psi (48 kPa). With 18 psi (124 kPa) MLP and 8 psi (55
kPa) pilot pressure, adjust calibration screw on top of
positioner knob to obtain a 3/4-inch (19 mm) stroke.

STROKE ADJUSTMENT- MP918B

Start stroke position may be adjusted by using 3/8-16
UNC nuts on the operator shaft for up to l/2-inch (13
mm) start adjustment. Adjusting the operator stroke
changes both start and range.

TROUBLESHOOTING
Refer to Figures 4 and 5 for troubleshooting.

85-0095 4



CHECK LINKAGE AND
DAMPER BLADES FOR
BINDING OR DAMAGE

NO

CHECK OPERATOR WITHOUT
POSITIONER BY DISCONNECTING
AIR LINE TO POSITIONER AND
CONNECTING IT TO OPERATOR.
APPLY VARING PILOT SIGNAL
TO OPERATOR (8-13 PSi).

BEGIN 3
ASSURE 18 PSI (124 KPA} MIN.
MAIN AIR, VARY PILOT SIGNAL
TO POSITIONER THROUGH OPER-
ATING RANGE

REPAIR OR REPLACE
LINKAGE OR BLADES.
RECHECK.

CHECK OPERATOR
STARTING PRESSURE
POINT.

CHECK FINISH
PRESSURE

SYSTEM
OPERATIONAL

SYSTEM
OPERATIONAL

RECONNECT POSITIONER.
VISUALLY CHECK FEEDBACK
SPRING AND TUBING. SET
START TO LOWEST SETTING.
APPLY VARYING PILOT
SIGNAL.

REPLACE POSITIONER.
RECHECK.

SYSTEM
OPERATIONAL

18739

Fig. 4. MP918A Troubleshooting Flowchart.
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BEGIN )
OPERATOR THROUGH
ITS OPERATING RANGE

YES

OPERATOR

CHECK DAMPER
BLADES FOR
DAMAGE OR
MISADJUSTMENT

SYSTEM
OPERATIONAL

FREE UP OR REPLACE
FAULTY LINKAGE
RECHECK

1. REPAIR OR REPLACE
BLADES OR CONNECTING

RECONNECT OPERATOR NO AMPER YES LINKS.
AND CHECK STARTING ;i’1’; -- 2. CHECK DAMPER SIZE AND
PRESSURE POINT. ’" "%-’ ’" AR VELOCITY. USE

V ADDITIONAL OPERATORS
’F NEEDED"

NO

AT WRONG SYSTEM OPERATIONALOPERATOR,
IECHECK. PRESSURE /

? 18740

Fig. 5. MP918B Troubleshooting Flowchart.
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REPAIR
The only repair available for the MP918 sealed opera-

tor is replacement of the positive positioner and bracket
assembly, operator bracket assemblies, hardware, and
feedback springs. There is a feedback spring kit available
including a spring for each range. Refer to PARTS LIST
in the PARTS AND ACCESSORIES section for feed-
back spring kit part number.

POSITIVE POSITIONER
REPLACEMENT

Cut air lines to main, pilot, and branch (Fig. 6). Plug
or cap main during replacement procedure.

Remove feedback spring by unhooking at both ends.

Remove positioner by unscrewing positioner bracket.
Replace with new positioner, screwing positioner
bracket securely.

4. Hook up feedback spring.

5. Reconnect pilot, branch, and main lines, using cou-
pling where needed.

6. Recalibrate start point.

FEEDBACK SPRING REPLACEMENT

1. Cut air lines to main, pilot, and branch. Plug or cap
main during replacement procedure.

2. Remove feedback spring by unhooking at both ends.

3. Hook up new feedback spring for desired range.

4. Reconnect pilot, branch, and main lines, using cou-
pling where needed.

5. Recalibrate start point.

IN KIT OF

Q BRACKET
18741-!

ASSEMBLY

Fig. 6. MP918A Showing Repair Parts.
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PARTS AND ACCESSORIES

PARTS LIST

Refer to Figure 6 in REPAIR section and Table III for
available repair parts.

ACCESSORIES

Damper jackshaft kits are available for multisection
damper installation. The following kits must be ordered
separately:

End Kit (one for each application) 15753693-001.
Modular Kit (one for each vertical bank) 15753692-
001.

--Operator Kit (one for each operator) 15753694o
001.
NOTE: Order Linkage Assembly 14004236-001

with the Operator Kit.

Drive blades of adjacent damper sections should not
be joined through their axles, but should be indepen-
dently driven from the jackshaft.

The jackshaft should be located at the bottom, or
lower section of two-section damper installations. On
installations which are three or more sections high, the
shaft should be located near the middle.

Refer to Figure 7 for a typical jackshaft installation.

Table III. MP918 Parts List

Figure
Reference Description Part No.

6

6

Housing Assembly, 8 to 13 psi (55 to 90 kPa):
All MP918As MP918BI089, B1097, B1105, B1113

Housing Assembly, 3 to 13 psi (21 to 90 kPa):
MP918B1006, B1014, B1022, BI030

MP918B1113

MP918B1030

6 Housing Assembly, 5 to 10 psi (34 to 69 kPa): MP918B1139
MP918B1048

6 Housing Assembly, 3 to 7 psi (21 to 34 kPa): MP918B1147
MP918BI063, B1071

14004264-001MP918 Repair Kit--includes the following:
Positive Positioner and Bracket Assembly
Tube
Clamp, Hose
Feedback Lever

2 Feedback Spring Kit, includes the following springs: 14004210-001
3 psi (21 kPa), orange
5 psi (34 kPa), yellow
10 psi (69 kPa), blue

7 Bracket Assembly, External: MP918A1008, 14004062-001
At016, A1024, B1006, B1048, B1063, B1089

7 Bracket Assembly, Internal, N.C.: MP918A1032, 14004062-002
A1040, A1057, B1014, B1071, B1097

7 Bracket Assembly, Internal, N.O. (reversing linkage): 14004062-003
MP918AI065 A1073, A1081, B1022, B1105

8 Clevis Pin Kit (6 pins) 14004241-001

85-0095 3-84 8



LINKAGE
ASSY

5/16" LINKAGE PUSHROD
(NOT FURNISHED)

\

END KIT
(ONE FOR EACH
APPLICATION)

JACKSHAFT
3/4" GALVANIZED STEEL PiPE
LENGTH DETERMINED BY
DAMPER WIDTH.
(NOT FURNISHED)

MODULAR KIT
(ONE FOR EACH VERTICAL
BANK)

OPERATOR KiT
(ONE FOR EACH
OPERATOR)

// THE OPERATOR MODEL NUMBERS USED FOR DAMPER JACKSHAFT INSTALLATION ARE
MP918A1032, A1040, A1057, MP918B1014, B1071, B1097, INTERNAL NORMALLY CLOSED
OPERATORS.

NOTE: MODULAR KIT-
LEFT OUT TO SHOW
OPERATOR KIT

1019

Fig. 7. Typical Damper Jackshaft Installation.
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SALES AND SERVICE,
ALABAMA FLORIDA MAINE

Birmingham, Jacksonville, Portland,
(205) 323-2431 (904) 396-6971 (207) 775-3501

Mot)lie, Miami, FL
(800) 633-1644 (305) 592-8140 MARYLAND

Baltimore, MD
Orlando, (301) 8280900

ALASKA (305) 8943131
AnchorBe. Tampa, FL MASSACHUSETTS
(907) 274-0551

(813) 877.6426 Boston,
(617) 962-0250

ARIZONA GEORGIA
Phoenix, Atlanta, MICHIGAN
(602) 861-4512 (404) 982-2495 Detroit,

Tucson. (313) 478-1600

(602) 795-4209 Grand RPids,
Honolulu, {616) 247-4811
(808) 537-5514

KANSA Sginlw,

Rock, ILLINOIS
(517} 792-8707

(501} 6644X)70 Chicago North,
(312) 478-9266

MINNESOTA
Duluth,

CALIFORNIA Chicago outh (Lansing), (612) 770-8557
Irvlna, CA (312) 568-4200
(714) 557-6392 Minneapolis,

Elgin, (612) 830-3880
Angeles. (312) 697-7880

(213) 726-6161 St, Paul,
Peoria, (612) 770-8557

Sacramento, (309) 692-0610
(918) 485-2221 MISSISSIPPI

Diego, CA INDIANA Jackson,
(714) 292-5311 Fort Wayne, (601) 982-2090

(2t9) 482-864
Sen Jose, CA
(415) 957-2674 Indianapolis. MISSOURI

(317) 243-0831 Kansas City,
Francilo. (816) 3584200

(415) 957-2674
IOWA St. Louis,

Davenport, IA (314) 576-2635
(319)

Denver, CO Moines, NEBRASKA
(303) 779-6295 (515) 288-3601 Omaha,

(402) 331-3200

CONNECTICUT KENTUCKY

Hartford,
Louisville,

(203) 549-3800
(502) 459-5970 Bedford,

(603) 625-5502

DELAWARE JERSEY

Wilmington,
Rouge, Laurel,

(302) 7623100
(504) 924-8626 (609) 232224

CANADA
BRUNSWICK ONTARIO

Clgary
Edmonton

BRITISH COLUMBIA FOUNDLAND Ottawa
Vacouver John’s Sudbury

MANITOBA SCOTIA Windsor
Winnipeg Halifax

NTERNATIONAL

NEW MEXICO OKLAHOMA TEXAS
AlbtKluerque, Oklahoma C;ty, Dallas,
(505) 884-1070 (405) 848-2811 (214) 387-5467

TulSa, Paso,
(918) (915) 533-9924

YORK
Albany, Houston,

(518) 456-7000 (713) 780O603
OREGON

Buffalo, Eugene, OR LubbOck,

(716) 689-0200 (503) 485-2251 (806) 762-5202

Brooklyn, Portland, San Antonio, TX
(212) 392-4300 (503) 240731 (512} 341-4691

Manhattan,
(212} 392A300

PENNSYLVANIA
Rochester, Harridug,

City.

(716) 424-2700 {717) 564-8000
(801) 487-0681

Syracuse, Philadelphia,
(315) 451-4000 (215) 666-8302

Richmond,White Plains, Pittlburgh,
(914) 948-7511 (412) 928-4235

(804) 285-5211

Roanoke.Woodbury, Wilkes-Barre,
(703) 989-5201(516) 931-1506 (717) 654-2477
Virginia Beach,
(804) 461-0263

NORTH CAROLINA PUERTO RICO
Charlotte, San Juan, WASHINGTON
(704) 364-4770 (809) 792-7075 Seattle. WA
Greensboro, NC (206) 233-2150
{919) 292-1556

RHODE ISLAND 9okafle, WA

Providence, (509)

1401 438-6O00
NORTH DAKOTA

Fargo, WEST VIRGINIA
(701) 235-4221 CAROLINA Charleston,

Columbia, SC
(513) 745-7151

(803} 765-9426 Clerksturg,

Greenville,
(304) 623-5551

Akron, OH
(803) 232-2437

(216) 733-2244

Cincinnati, OH
(513) 746-7151 SOUTH DAKOTA (414) 733-4491
Cleveland, Falls, 8D

(216) 459*6057 (605) 3360986 Madison,

QUEBEC

Montreal
Quebec

SASKATCHEWAN
Regina

Saskatcon

ARGENTINA DENMARK
BUENOS AIRES COPENHAGEN

Aarhus Bologne
AUSTRALIA Fredaricle Firenze

WATERLOO. N.S.W.
DOMINICAN

Brisbane SANTO DOMI Torlno

SWITZERLAND
OSLO ZURICH
Bergen
Stavanger
Tromso Gene
Trondheim

RICO
Sen Juan

SAUDI
OAMMAM (Dhaht0n) ARAB

SHARJAH
SINGAPORE

AFRICA KINGDOM

JOHANNESBURG (TranNall) LONDON (BRACKNELL)

Cpe (Scotland)

Durben Belfast (N. Ireland)

Port Elizabeth (S, Wales)

Pretorle Chendle Hulme. Chesire
(Irelend)

SPAIN East Kilbride, Glasgow (Scotland)

MADR Erdington, 6irmingham

Barcelona Maidenhead. Berkshire

Gijon Sheffield, Yorkshire

(Bilbao) Stockton<n-Tees, Cleveland

SWEDEN VENEZUELA
STOCKHOLM CARACAS
Goteorg
Malmo Ordaz
Sundsvall
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Hone ywell --empera ure Controls

P658A, B & C

PNEUMATIC-ELECTRIC SWITCH

Servce Data

GENERAL

The following includes the information required to
service and/or repair the P658 Pneumatic-Electric
Switch. A repair Parts List is included to assist in

ordering selected parts for field repair. Only those items

which include an identifying part number are stocked
for ordering purposes.

No special tools are required to service or repair these
devices.

Operating ambient temperature is +40 to 140F (4.5
to 60C).

The switch in the P658A and B models is rated as
follows:

25 amps at 125,250 or 480v A.C.
Hp at 125v A.C.

2 Hp at 250v A.C.
Pilot duty-750VA at 125,250, or 277v A.C.

The switch used in the P658C model is for special
service and is rated at 5 ma @ 5 volts.

P658A

P658B & C

APPLICATION
The P658 converts a pneumatic signal from a

controller or other pneumatic device to a two-position
electric switch action. This switching action is used to

provide on/off control of fans, pumps, electric heaters,
etc. found in mechanical systems.

The SPDT switch action can also be used to energize
alarm systems, provide interlock functions or other
pneumatic to electric interface operations.

The P658C contains SPDT gold switching contacts
for use in dry circuit switching and with DELTA 2000
applications.

OPERATION (See Fig. 1)

On a drop in input pressure below setpoint, the SPDT
switch transfers from R-W to R-B.

Rev. 2-77

Reverse switching (break R-B and make R-W) occurs
on a pressure rise above the setpoint plus differential (2
psi [13.8 kPa] ).

SWITCH ACTION:
MAKES R-B ON PRESS. FALL
MAKES R-W ON PRESS. FALL

TO CONTROLLED
Pe,.se FL ----" DEVICE

OPTIONAL R.JW

CALIBRATION CHECK) TMENT

@ /4 IN PLASTIC

DEVICES

Fig. 1.

Form Nomb,, 7 5--7151
Commercial Div.

MLF TAB: II. C. 4.



TROUBLE SHOOTING

Inspect the P658 to determine that the setpoint
(factory set and marked on coverplate) is correct for the
application.

Increasing or decreasing the branch line pressure
above or below the setpoint of the P658 should cause
the switch to cycle the load. See General section for
switch rating. Determine that the load connected to the
switch is within the limits of the switch. Overloading will

destroy or shorten the life of the switch. If the switch is
found to be defective, refer to the Repair section for
replacement.

To adjust the setpoint, if required, turn the
adjustment wheel (Fig. ) clockwise (as viewed from the
top looking down) to increase the setpoint; to decrease
setpoint, rotate counterclockwise. One full turn of the
wheel will change the setpoint 9 psig (62 kPa).

REPAIR
PARTS LIST

P658B & C

Fig. 2.

HONEYWELLeMinneapolis, Minnesota 55408eScarborough, OntarloeSubsldiaries and Affiliates Around the World,ePrlnted In U.S.A.



Hone}well Comfort Contro Systems

RP41 8A-C, RP81 8A, B
ELECTRIC-PNEUMATIC

RELAYS

Service Data

GENERAL
The RP418 and RP818 Electric-Pneumatic Relays are

electrically operated pneumatic switches.

These relays are manufactured by the Skinner Divi-
sion of Honeywell and are designed for either wall or
panel mounting. They can be mounted in any position
without affecting the operation of the device. These
relays are a direct replacement for the RP417 and RP817
Electric-Pneumatic Relays.

APPLICATION

The RP418 and RP818 Relays are used for interlock
between an electrical and a pneumatic control system.
They can also be used as stop. and bleed relays or as
diverting or selector relays. They function as three-way
normally open or normally closed air valves, or a three-
way diverting control, depending upon the piping
hookup. If applied as shown in Figure 1, when the fan is
turned on, the coil is energized, passing supply air
through Ports and 3 to the damper operator. With the
fan off, the supply Port is blocked. Ports 2 and 3 are
connected, bleeding the air from the damper operator to
atmosphere.

SUPPLY
AIR

EXHAUST

VOLTAGE
SUPPLY

SWITCH

FAN MOTOR

DAMPER
OPERATOR

DAMPER

17609

Fig. 1. Typical Piping Hookup of the RP418 or RP818
Relays.

RP418A,

RP41BC

SPECIFICATIONS

MODELS: Refer to Table for model feature variations.

Table l. RP418, RP818 Model Variation.

Model Line Low Wall Panel Device Splice Open Cord

&
Number Voltage Voltage Mounl Mount Mount Box Coil Plug

RP418A X X X X

RP418B X X X

RP418C X X X X X

RPSISA X X X X

RPSISB X X X

Rev. 4-85 Copyright (C) 1985 Honeywell Inc. 85-0065
Commercial (ldg Group
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AIR CAPACITY: At 20 lb/in2 (138 kPa) supply with
lb/in2 (7 kPa) drop: 0.42 standard ft3/min (0.20

/s).
PRESSURE RATING: 50 lb/in2 (345 kPa) maximum.
AMBIENT TEMPERATURE RATING: 0 to 100F (-18

to 38C).
NOTE: For rating up to 120F (49C) refer to Installa-

tion Instructions 95-6046.
POWER CONSUMPTION: 4.0 Watts, nominal.
AVAILABLE VOLTAGE/FREQUENCY: See Table 2.

OPERATION

When the coil is deenergized, Ports 2 and 3 are con-
nected and Port is blocked. When the coil is energized,
Ports and 3 are connected and Port 2 is blocked.

Model

RP418A

Table 2. Available Voltage/Frequency.

Complete
O.S. No.

1107

1057

1099

1040

1081

1115

1073

1024

1065

1032

1016

1008

Voltage/
Frequency

110/120,50/60

120/50

220/240, 50/60

240/50

208/60

575/50

277/60

277/50

440/480,50/60

480150

100/50

200/208,50

Complete
Model O.S. No.

1071

1030

1O63

1022

RP418B 1055

1014

I048

1006

1089

RP418C 1004

1012
RPSISA

1004

1010
RPSISB

1002

Voltage/
Frequency

110/120, 50/60

120/50

220/240, 5O/60

240/50

208/60

208/50

440/480, 50/60

480/50

575/60

110/120, 50/60

24/50

24/6O

24/50

24/60

MAINTENANCE
GENERAL

Once the RP418 or RP818 is installed, no maintenance
is necessary. All movable working parts are internal to
the device and should never need to be cleaned. This relay
does not require lubrication.

OPERATIONAL CHECK

Energize the electrical circuit to the relay. Determine
whether the switch operates by analyzing airflow to the
system parameters.

TROUBLESHOOTING

Fig. 2. Troubleshooting Flow Chart.

85-0065 2



REPAIR
Coil replacement, the only field repair recommended

for the RP418 and RP818 Relays, is described in the fol-
lowing procedures.

WARNING
To protect the eyes and face, and prevent loss of the
garter spring while removing it, shield top of relay.

CAUTION
Before attempting any repair, be sure to disconnect
electrical power and shut off the air supply to the
relay.

1. Using a small screwdriver, pry loose the garter
spring positioned at the top of the relay (Fig. 3).

2. Slide the valve body free from the rest of the relay.
3. On RP418C models, disconnect cord and plug.
4. Pull the coil electrical leads (splice box models)

through the grommet in the box.
5. Remove the defective coil and replace with new coil

in reverse order, aligning the holes so the valve
body can slide into place.

6. Reconnect wires of cord and plug (RP418C), by
stripping leads and either crimping or using a wire
nut.

7. After the new coil has been aligned and assembled
to the valve body, reinstall the garter spring over
the bushing. Power and air supply can be restored
to the relay. Check operation.

PARTS AND ACCESSORIES
PARTS LIST

Refer to Figure 3 and Table 3.

/ SKNV75-27-O04

.S J ._(RP418C ONLY)

()FLUX PLATE (RP418B, RP818B)

COIL-SEE TABLE 3

VALVE SUBASSEMBLY

Fig. 3. RP418, RP818 Exploded View.

3 85-0065



Table 3. Re lacement Coils.

Part

No. &
SKNC75-1904

C75-1905

SKNC75-1908

C75 1909

SKNC75-1906

C75-1907

SKNC75-1910

C75-1911

SKNC75-1912

C75-1913

C75-1903

C75 1902

SKNC75-1901

C75-1914

Voltage/
Frequency

120/60,110/50

120/50

240/60,220/50

240/50

208/60

208/50, 200/50

277/60

277/50

480/60,440/50

580/50

100/50

25/50

24/60

575/60

z/ All 50-Hz coils without an SKN prefix must be
ordered from Skinner Valve Division, 95 Edge-
wood Ave., New Britain, CT 06051

RI409

Fig. 4. Mounting Bracket 14003637-001 (Contained in

Mounting Kit 14003638-001).

ACCESSORIES

Optional Mounting Kit 14003638-001 contains
14003637-001 Mounting Bracket shown in Figure 4. The

RP418 and RP818 Relays can be mounted directly to

MP516A Operators, VP519C Valves, or PP901B and
PP902B Pressure Regulators using this kit.

HONEYWELL Minneapolis, Minnesota 55408 Scarborough. Ontario MIP 2V9 Subsidiaries and Affiliates Around the World Printed in US.A



MAINTENANCE
AND REPAIRHONEYWELL

T451A,B & T651A
LINE VOLTAGE
THERMOSTATS

INTRODUCTION
These instructions cover disassembly, maintenance,

and repair procedures for the T451 and T651 Thermo-
stats. A complete parts list and exploded view drawing
are included. Parts and assemblies are designated by
numbers for easy reference. For Ordering informa-
tion see the note following the parts list.

NOTE: Prices may be obtained from our local branch
office. Prices and availability are subject to
change without notice.

MAINTENANCE
WARNING: Remove the power source from the ther-

mostats before removingthe cover; failure
to do so could result in serious electrical
shock.

Turn off the power to the thermostat and remove
the cover. Blow or brush away any accumulated dust

CALIBRATION
Turn the adjustment screw (Fig. 3, item 1) clockwise

until snug. Place the cover, containing the ther-
mometer, as close to the mountedthermostat as possi-
ble. Allow about ten minutes for the temperature of
the thermostat to stabilize with the temperature of the
thermometer in the cover. Set the lever (Fig. 1,
item 23) on the mark of the scale (Fig. 1, item 14)
which corresponds to the reading of the cover ther-
mometer.

PARTS LIST

NOTE:

or dirt and inspect the device for external or internal
damage. Observe the contacts. If they are oxidized,
clean them by manually closing the contacts upon a
piece of hard finish cardboard (similar to a postcard)
and drawing the cardboard from between the contacts,
repeating the operation several times to ensure a good
clean surface.

Turn the adjustment screw (Fig. 3, item 1) counter-
clockwise slowly until the contacts make.

Check calibration by pushing the lever (Fig. 1,
item 23) to the extreme left (opening the contacts)
and returning it slowly to the right until the contacts
make. Check the indication on the scale, it should
correspond to the reading on the thermometer. If
the two readings do not correspond, recalibrate.

Parts List for Fig. 1

The four digit numbers listed in the MODELS column indicate the complete Ordering Specification
number of the device. Example: T451B1008.---.,he number in parentheses indicates the quantity
of parts used In the device.

80916D SCW--#4-4l/4"--bind hd lff(1) 18(1) 14(1)
1017(1) 1024(1) 1012(1)
1025(1) 1032(1) 1020(1)
1041(1) 10(1) 1038(I)

2 80993B SCREW 1033(1) 1016(1)
1058(1)
0S0(])
]0(1)

3 114014B MON (I) (1) 1004(I)
o2(])
o2o(1)
1038(1)
1046()

3 114014C MONOGM 1079(1)

2-64
Form Number 74-3603
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3 5

RIBBON, Copper

117346 SPRING--(3)

117358 PLATE,

"80248F SCREW--#4-40x3/8"--rd

"80912C SCREW--#4-40x3/I(

-34864 RIVET

16

BASE

SHOE

23582 WASHER, Plain

--ACCESSORIES--

I17360 PLATE, Wall--
for all models except

/
33890 WRENCH--for
T451AI033, T451A1058,
T451A1090, T451AlI08,
and T451B1016 (1)

’80268CK SCRE%V
#6-32xS/8"--flat hd--
for all models except
T651AI053 (2)

*Standard hardware ttem which should be obtained locally when possible.

NUT, Spring

Fig. 1 T451A, B and T651A Line Voltage Thermostat.

Page
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KEY

9

9

9

I0

PTNO.

117379

121043

117380

117381

117361A

117361B

117361C

117361D

117361G

113231E

80993D

117343A

117343B

117343C

117343D

117343E

117352A

117352B

117352C

117352D

117352E

117352F

80989F

DESCRIPTION

"ERT
INSERT

INSERT

INSERT

COVER ASSEMBLY--(See Fig.

COVER ASSEMBLY--(See Fig. 21
COVER ASSEMBLY--(See Fig. 21
COVER ASSEMBLY--(See Fig. 21

COVER ASSEMBLY--(See Fig.

TUBING

SCREW

BIMETAL ASSEMBLY--(See
Fig. 3)

BIMETAL ASSEMBLY--(See
Fig. 3)

BIMETAL ASSEMBLY--(See
Fig. 3)

BIMETAL ASSEMBLY--(See
Fig. 3)

BIMETAL ASSEMBLY--(See
Fig. 3)

SCALEPLATE

SCALEPLATE

SCALEPLATE

SCALEPLATE

SCALEPLATE

SCALEPLATE

SCREW

T451A

(1)

lO25(I)
io33(1)
lO41(1)
lO53(1)
lO66(1)

1oo9(1)

1017(1)

1074(I)
1082(1)
1090(I)
1109(1).

1033(1)
lO59(i)
1090(1)
1108(1)

(I)

lO25(1)
lO33(I)
lO66(1)

1009(1)
1074(1)
1108(1)

1041(1)
1058(1)

1017(1)

1082(I)

1090(1)

1041(1)
1058(1)
1090(1)

MODELS
T651A

1004(1)
1012(1)
1020(1)
1081(1)
1079(1)

lOO4(1)
lO.O(1)
1046(1)
10"/9(1)

lO12(1)

lO38(1)

lO61(1)

(.)

lO24(i)

1004(1)
1012(I)
1020(1)
1053(1)
lO61(1)
lO79(1)

lO(1)
lO46(I)

lO32(1)
1o4o(1)

lOO8(1) lOO4(1)
lO16(1) lO12(I)
lO24(1) 1o2o(1)
1o32(1) 1o46(1)

lO61(1)
lO79(1)

1040(11 1038(1)

Page
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11

12

14

15

16

15

17

18

18

PTNO.

117974

117972

7056

30

11/971

117350

117351

117973B

11735

117350C

1173561)

DESCRIPTION

NUT, Spring

CONNECTOR

RIVET

CONTACT

3LADE

LEVER

LEVER

TEIqMM4AL BOARD ASSEMBLY--
(See Fig. 4)

TERMINAL BOARD ASSEMBLY-
(See Fig. 5)

TERMINAL BOARD ASSEMBLY--
(See F )

TERMINAL BOARD ASSEMBLY-
(See Fig. 5)

MODELS

1015(1)

(1)

(1)

(1)

*Standard hardware item which should be obtainedlocallywhenposalble.

**Because the component parts of this assembly are welded.together, it

is recommended that a complete replacement assembly be ordered.

NOTE: Please order by Part No. nd Description. Also, give the

complete Order Specification number of the Line Voltage
Thermostat Thenumber is st-roped on the bimetal assembly.
In some czses it may. be necessary to return the entire device
to our factory for complete repair and reconditioning. Order
fromHoneywell, GoldenValley Plsmt, 1885 Douglas Drive North,
Minneapolis 22, Minnesota (In Canada: Honeywell Controls
Limited, Vanderho Avenue, Leastde, Toronto 17, Ontario).
Prices may be obtained from our local branch.

Page
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Parts List for Fig. 2

KEY PTNO.

119175

123508A

119176

117362A

117362B

117362C

117362D

119716A

111487E

117719

117361

DESCRIPTION

SCREEN

SCREEN

SCREEN

THERMOMETER COVER

THERMOMETER COVER

THERMOMETER COVER

THERMOMETER COVER

THERMOMETER COVER

ELEMENT ASSEMBLY

POT

COVER

MODELS
T651A

1004(I)
lO.O(1)
lO38(1)
1046(1)
1079(1)

1061(1)

lO2(1)

1004(1)
lO.4(1) lOSO(i)
lO3-(1) lO46(1)

1040(1) 1036(1)

lO79(1)

lOOS(1) lOO4(1)
lO4(1) lOSO(1)
lO3(1) lO38(1)
,o4o(,) lo46(,)

,a(,) oo4(,)
1024(1) 1020(I)
10(1) 1038(1)
,o4o(,) ,o4s(,)

(1)
1012(1)
,oo(,)
,o()
,o4s(,)

,o(,)

2 4

Fig. 2 Cover Assembly (l17361A-D and G).

Page
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KEY

Parts List for Fig. 3

PTNO.

121723

2112EHD

2112BJE

DESCRIPTION

SCREW

HEATER

HEATER

MODELS
T451B T651A

(1) (I)
1008(1) 1004(1)
1016(1) 1012(1)
1o24{1) 1o2o(i)

1053(1)
1061(1)
1079(1)

1032(I) 1038(1)
1040(1) 1046(1)

117363 CONTACT--for T451B (1)-
117349 BRACKET--(1)- /--117363 CONTACT--for 117347 FRAME--(I)
120984 RIVET (2) [ T451A and T651A (1)

Fig. 3 Bimetal Assembly (117343A-E).

117970 BRACKET--t,,.113707 COA

117 7 A
I - I WER
[ 117355 BLUE

T/me and trouble
with Honeywell for a maintenance arment ’80909F SCREW--
which will uarant expert, enomJl care, c #8-32x3/8"--
and insure maximum lHe and efficiency from bi hd (2)

your system.
*Sddhe item which should obin lly
when ssible.

Fig. 4 Termin Board Assembly (117973B).

MODELS
T451A

Mechanical devices must be serviced period/-
cal/y H they are expected to ive continued
satJs[actory per[ormance, and controls are not
an exception. How accurate and how trouble-
free your control system w/l! be in the years to
coe depends largely on the maintenance/iven
it. For best results, all devices in your system
should be serviced at one time.

T651A

(3)

(3)

(i)

(1)

(1)

(1)

PART NO.

Parts List for Fig.

DESCRIPTION

_Fig. 5--Terminal Board Assembly
(117356B-D).

SCREW--#8-32x3/8"--bind hd

BUSHING

BRACKET, Upper

BRACKET, Upper
CONTACT--(I)
WASHER--(1)
BLADE--(1)
BRACKET--(1)

BRACKET, Lower

BRACKET, Lower
CONTACT--(I)
WASHER--(1)
BLADE--(1)
BRACKET--(1)

TERMINAL

BOARD, Terminal

(2)

(1)

(I)

T451B

(2)

(2)

80909F

117477

117354

117354A
30294
30301
117355
117353

117353

117353A
30294
30301
117355
117353

117365

117356A

(1)

(1)

(I) (I)

*Standard hardware item which should be obtained locally when possible.

HONEYWELL MinnGapolis, MinnGsota SO408 Toronto 17, Ontario



Hone  vell Comfort Control Systems

TP970 SERIES
PNEUMATIC

THERMOSTATS

Service Data

GENERAL
DESCRIPTION

The TP970 Series Pneumatic Thermostats are one-,
two-, or three-pipe proportioning thermostats with bime-
tal elements. They are suitable for controlling dampers
and/or valves in HVAC systems.

All models of the series are covered in this sheet for
servicing and repairing. Exploded view drawings are
furnished with a listing of all available repair parts and
assemblies.

APPLICATION RI536

TP970A-D

The TP970 is a single-temperature, pilot-bleed, two-

pipe thermostat. The TP970A model is used for heating
(DA), the TP970B for cooling (RA), and the TP970C and
D models for heating/cooling. There are TP970A and B
models with Limited Control Range (LCR), for energy
conservation. The TP970C and D models have a wide
throttling range capability, allowing an adjustable Zero
Energy Band (ZEB) between heating and cooling opera-
tions.

TP971A-E

TP972A

The TP972A is a single-temperature, pilot-bleed, two-
pipe thermostat with Summer/Winter cycles and auto-

matic switchover from mainline pressure. One model,
TP972A1143, is designed specifically for replacing John-
son summer/winter thermostats (SPECIFICATIONS
section).

The TP971A, B, D, & E are two-temperature, pilot-
bleed, two-pipe thermostats for DAY/NITE operation,
with automatic switchover from mainline pressure. The
TP971C is a three-pipe thermostat for unit ventilator
Day/Nite application.

TP973A AND B

The TP973 is a one- or two-pipe bleed type thermostat
for heating or cooling applications.

Rev. 12-84 Copyright (C) 1984 Honeywell Inc.
Form.o. 75--7134

Commercial Bldg Group
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TP974A

The TP974A is a pneumatic space temperature sensor
for either one- or two-pipe application. It is suitable for
remote temperature indication or as the sensor for a
receiver controller.

TP978A-D

The TP978 is a dual element bleed type thermostat
used in dual one-pipe applications, suitable for use with
variable volume systems. These thermostats may be used
to control separate heating and cooling actuators in
sequence, with a Zero Energy Band (ZEB) for energy
conservation. The heating setpoint is limited to 73F (23C)
maximum, and the cooling setpoint is limited to 77F
(25C) minimum. Heating and cooling are both available
in direct and reverse acting configuration.

TP979A-E

The TP979 contains two Summer-Winter/Day-Nite
thermostats. They are one- or two-temperature, two-pipe
thermostats for independent proportioning control of
heating and cooling.

SPECIFICATIONS

MAXIMUM SAFE AIR PRESSURE: 25 psi (172 kPa).

MAXIMUM SAFE TEMPERATURE: 150F (66C).

Refer to Table for additional specifications.

Table 1. TP970 Series Soecifications.

Model No.

TP970AI004

TP9701012

TP970A1020

TP970AI038

TP970AI053

TP970A1061

TP970A1087

TP970A1095

TP970BI002

TP970B1010

TP970B1028

TP970B1036

TP970B1044

rP970C1000

TP970CI018

TP970DI008

rP970DI016

Description

Single Temp.,
2-Pipe, Pilot
Bleed

Action

DA Heating

RA Cooling

DA Heating

RA Cool ing

Setpoint

60-90F

40-70F

15-30C

60-90F

60-90F
Controls at
72F Max.

40-70F

60-90F

15-30C

60-90F

60-90F
Controls at
78F Min.

60-90F

Supply
Air Pressure
psi (kPa)

18 (124)

Degrees
Throttling
Range

Adjustable
2-10F (I-5C)

Adiustable
5-25F
(2.8-14C)

Special Features

Modernization Kit
Honey
Modernization Kit
L1mzte ontro

Modernization Kit

Modernization Kit

Modernization Kit
oneywe tat

Modernization Kit

Limited Control
Range (LCR)
Zero Energy Band

Modernization Kit
nergy

Modernization Kit

75-7134 2



Table 1. TP970 Series Specifications. (Continued)

Model No.

TP971A1003

TP971A1011

TP971A1029

TP971A1037

TP971AI045

Description

2-Temp, 2-Pipe,
Pilot-Bleed

TP971A1052

TP971A1078

TP971B1001

TP971B1019

TP971B1027

TP971CI009

TP971C1017

TP971C1025

2-Temp, 3-Pipe,
Pilot Bleed

Action

DA Day/Nite

Setpoint
60-90F
50-75F
15-50C

Supply
Air Pressure
psi (kPa)
1S 18

2-Temp, 2-Pipe,
Pilot Bleed

12-24C
60-90F
50-75C

15-30C
12-24C

60-90P
50-75F

TP971D1007

TP971E1004

TP972A1002

TP972AI010

TP972A1028

TP972A1036

TP972AI044

TP972A1051

TP972A1077

TP972A1085

TP972A1095

TP972AlI01

TP972A1119

TP972A1127

TP972A1143

TP972A1150

TP972AI168

TP972A1176

TP973AI068

TP973A1076

TP973AI084

TP975AI092

TP975BI066

TP973B1074

Single Temp.,
2-Pipe,
2 Elements, Auto.
Changeover,
Summer/Winter

I- 2-Pipe
Bleed Type

RA Day/Nite

DA Day/Nite

RA Day/Nite

OA Winter
RA Summer

DA Winter
DA Summer
DA Winter
RA Summer
RA Winter
DA Summer
DA Winter
DA Summer
DA Winter
RA Summer

DA Winter
DA Summer
RAWinter
DA Summer

15-30C
10-24C
60-90F
50o75F
15-50C
12-24C
6Q-90F
50-75F
60-90F
75-100F

60-90F

15-30C

60-90F
60-90F (S)
SO-TSF (W)

78-90F {S)
60-72F
75-90F (S)
SO-7SF

78-90F
00-72F

7S-90F (S)
SS-6SF

60-90F

15-30C
12-24C
60-90F S)
50-75F

(90 124)

16 21
(110 145)
13 or 18, 16 or
21 (90 124,
110 or 14S)

16 or 21
(110 145)

13 or 18
(90 or 124)

16 or 21
(110 145)
15 18
(90 124]

16 21
(110 145)
13 18
(90 124)

13 (S) 18 (W)
(90 124)

16 (S) 21 (W)
(ii0 145)
13 (S) or 18 (W)
(90 124)

2S (S) 20 (w)
(172 13R)
13 (S) 18 (W)
(90 124)
14 (W) or 19 {S)
(97 131)

13 (S) 18 (W)
(90 124)
16 (S) or 21 (W)
(110 or 145)
zO (S) or ZS
(138 172)

Degrees
Throttling
Range

Adjustable
2-10F
(I-SC)

Adjustable
5-25F (2.5-15C)
Day,
2-10F (I-5C)
Nite

Adjustable
2-10F (I-5C)

Separately
Adjustable
2-10F (l-SO)

Special Features

Universal
Modernization Kit
oneywe tat

Modernization Kit

pecla nlt ent
Application
Special for Unit Vent
Application

Night Setup

Modernization Kit
Energy Conservation

Modernization Kit
Limited Control Range

75F Minimum
Setpoint Stop at
7SP Minimum
Limited Control Range
(LCR)

Modernization Kit
Limited Control Range
(LCR)
Universal LCR
Modernization Kit
Specifically for
replacing Johnson S/W
Thermostats
Energy Conservation
Separate Setpoints

Universal
DA 60-90F

15-30C

60-90F

15-30C

18 (124) Adjustable
2-10F
(1-5C)

Modernization Kit

oneywe tat
Modernization Kit
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Table 1. TP970 Series Specifications. (Continued)

Model No.

TP974A1000

Description

TP978A1006

TP978B1004

TP978C1002

TP978D1000

TP979A1005

TP979B1003

TP979C1001

Pg79D1009

TP979E1006

Action

1- 2-Pipe Sensor DA
Bleed Type

DA
Dual Element, Dual DA
Pipe, Bleed Type R
Heating/Cooling DA

1
DA

Dual Pneumatic DA
Thermostat RA

DA
or

or
DA
DA
DA

Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling
Heating
Cooling

Setpoint
S0-100F
(10-38C)
.Range

60-75F
Heating,
77-90F

Cliig
60-90F

Supply
Air Pressure
psi (kPa)
18 (124,

3-1S (21-103)
output

18 (124)

13 (90) Day
18 (124 Nite

Degrees
Throttling
Range

2-10P (1-5C)

Adjustable
2-10F (I-SC)

Special Features
Sensor for Use with
RPg08 Controller

ZEB Energy Conser-
vation, Setpoint
Stop 73 (Htg)
77 (Clg)

Day/Nlte Setback
S0-75F, Setup (C}
7S-100F

OPERATION

TP970A AND B

When using the TP970A (Fig. 1) in a heating applica-
tion with a normally open valve, a fall in temperature
lowers branch line pressure to the ,,alve providing pro-
portional valve action matching the existing load require-
ments. For cooling application, using a TP970B, a rise in
temperature lowers branch line pressure. The energy con-
servation models limit control temperature to a max-
imum (heating) or minimum (cooling) of 72F (24C).

SUPPLY

TP970A OR B

6639-1

Fig. 1. TP970A and B Typical Operation.

TP970C AND D

The TP970C and D with wide throttling range (Fig. 2
and 3) allows use of heating and cooling valve assemblies
with either selected spring ranges (Fig. 4), or ratio relays
(Fig. 5) to achieve a Zero Energy Band range.

Avariety ofZero Energy Band ranges, heating control
points, and cooling control points are obtained by select-
ing thermostat setpoint, throttling range, and spring
range or ratio relays.

(IOO)

(901

10o)

fro)-

(SO)

14OI

() (7) () () (4) ta) O) O) (2) (z) (4) (s) (s) (7) ()

Fig. 2. TP970C Space Temrature vs Branch Line
Pressure.
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Fig. 3. TP970D Space Temperature vs Branch Line
Pressure.

TP970C
DIRECT_. ACTING

HEATING COOLING
VALVE "--’IN.C. VALVE

2TO 5PSi 9TO 13 PSi

(14 TO 34 WPo) (62 TO 90 kPo

SPRING SPRING

ZErO

BAND
C

VALVE
CLOSED

20 C 22 C 24 C 26 C

66F 68F 70F 72F 74F76F 78F 80F

THERMOSTAT
CONTROL SETTING CONTROL
POINT POINT

Fig. 4. Typical TP970C Operation Using Selected Spring
Range Valve Operators.

RP971A--3 PSi . RP971A--3 PSi
RANGE--SET tl :: :T RANGE--SET

HEATING I.1COOLING
VALVE VALVE

VALVE

OPEN- ZERO

ENERGY

CLOSED

20 C 22 C 24 C 26 C

I11 II II III II I11 II
66F 68FTOF 72F 74F76F 78F 80F

HEATING .1 tCOOLINGTHERMOSTAT
CONTROL SETTING CONTROL
POINT POINT

90,|-

Fig. 5. Typical TP970C Operation Using Ratio Relays.

TP971A, B, D & E

The thermostat provides a branch line pressure that is
proportional to the ambient temperature. When used in a
heating application with a normally open valve (Fig. 6), a
fall in room temperature lowers the branch line pressure
to the valve, providing a proportional action matching
the existing load requirement. When the supply air pres-
sure is 13 psi (90 kPa), the thermostat controls at the nor-
mal DAY setting. When the supply air is switched to 18
psi (124 kPa), the thermostat controls at the reduced
NITE setting. Models with 16 or 21 psi (110 or 145 kPa)
pressure are available. The TP971D is the same as
TP971A except with wide throttling range like TP970C.
The TP971E is the same as TP971A except with wide
throttling range like TP970B.

The manual reset lever protrudes from the cover
through a slot marked DAY-AUTO. This lever may be
manually reset from AUTO to DAY to restore DAY
operation. The reset lever automatically returns to the
AUTO position when the system air reaches DAY pres-
sure.

MAIN
LINE

DAY
13 PSI

(90 WPo)
NITE
18 PSl

(124 kPo

1TP971A

N’O’E"VALV
HEAT

SOURCE 5792-2

Fig. 6. TP971A Typical Operation.
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TP971C

When used with a unit ventilator to control a heating
valve,fresh and return air dampers, and blower motor
(Fig. 7), the thermostat operates as follows:

When supply air pressure is 13 psi (90 kPa), the ther-
mostat controls the valve and mixed-air damper at the
normal day setpoint.

When supply air pressure is 18 psi (124 kPa), the ther-
mostat closes the fresh air damper and switches the blo-
wer from constant to automatic operation. The
thermostat then cycles the unit at reduced night setpoint.
Models with 16 or 18 psi (110 or 145 kPa) pressure are
available.

The manual reset lever protrudes through a slot in the
cover. The slot is labeled DAY-AUTO. The lever may be
manually reset from AUTO to DAY to restore DAY
operation, including outdoor air damper operation. The
reset lever automatically returns to the AUTO position
when the system air reaches DAY pressure.

TP971C H

13/18 PSI
DI(90/124 KPA

P638 120V AC

N.C. N,O. 5793-2

Fig. 7. TP971C Typical Operation.

TP972A

The thermostat is reverse acting (Summer) and direct
acting (Winter). A rise in temperature at the thermostat
with main air pressure at 30 psi (90 kPa), lowers branch
line pressure, opening the valve to control the tempera-
ture with chilled water. A fall in temperature at the ther-
mostat, with main air pressure at 18 psi (124 kPa), lowers
branch line pressure, opening the valve to control the
temperature with hot water (Fig. 8).

13 PSI ..TP972A

(90 kPo) R.A.

18PSI
(124 kPo) D.A.

N.O.

HW/CHW SUPPLY

5837-2

Fig. 8. TP972A Typical Operation with a Normally Open
Water Valve Assembly.

When used in a heating/cooling system with a dual
duct air terminal unit (Fig. 9), the TP972A1093 Limited
Control Range (LCR) model positions the mixing
dampers, maintaing room temperature within the limits
of 75 to 90F (24 to 32C) or 60 to 75F (16 to 24C) with hot
or cold air.

Models are available that limit the Summer setpoint to
a minimum of 75 or 78F, the Winter setpoint to a max-
imum of 72or 75F. They work with 16/21,25/20, 19/14,
or 20/25 psi changeover and are direct acting both Sum-
mer and Winter.

13/18psiTP972A)093

TERMINAL
UNIT

9680-2

Fig. 9. TP972A1093 Typical Operation with Dual Duct
Air Terminal Unit.

TP973A AND B

TP973A--A fall in temperature at the thermostat
lowers branch line pressure, providing proportional con-
trol of existing load requirements for heating (Fig. 10).

Fig. 10. TP973A Typical Operation, One-Pipe Using
External Restriction.
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TP973B--A rise in temperature at the thermostat
lowers branch line pressUre, providing proportional con-
trol of existing load requirements for cooling.

TP974A

The TP974A Sensor (Fig. 11) provides a pneumatic
output signal of 3 to 15 psi (21 to 103 kPa) in direct rela-
tion to the sensed temperature, allowing direct and
remote readout of the temperature. An RP908 Control-
ler is used with the TP974A to convert the output into a
usable signal to operate a pneumatic valve, damper, or
other equipment.

TEMP
GAGE

TP974

6331-1

Fig. 11. TP974 Sensor Typical Operation.

TP978A-D

NOTE: To vary the Zero Energy Band (ZEB) between
heating and cooling operation, adjust the set-

points on the TP978.

A fall in temperature, within the cooling range at the
TP978A, decreases the branch line pressure of the cool-
ing element. Thus, proportionally closing the normally
open cooling valve (Fig. 12), maintaining the tempera-
ture set on the high range portion of the thermostat.

TP978A

HEATING i# COOLING

_i_EXTER.
NAL

JRESTRIC

HEATING
VALVE
(N.O.)

COOLING
VALVE
(N.C .)

9089-

Fig. 12. TP978A Typical Operation.

A continued fall in temperature, into the heating
range at the thermostat, lowers the branch line pressure
of the heating element. Thus, proportionally opening the
normally closed heating valve, maintaining the tempera-
ture set on the low range portion of the thermostat.

TP979A-E

The TP979 provides independent control of heating
and cooling with dual thermostats and separate setpoints
and branch lines. This enables Zero Energy Band opera-
tion without selected actuator springs or ratio relays (Fig.
13).

TP979C

HEATINGVALVECOOLING VALVE
PNEUMATIC "F PNEUMATIC
OPERATOR IN.0.1 IN.C. OPERATOR

WITH # ’ WITH
4TO 11 PSi 4TO ll PSI

SPRING RANGE SPRING RANGE
VALVE OPEN

ENERGY
BAND

_V.ALVE
CLOSED

1pc, 2oc 2pc.I’ ;I "I’ ’" ’I’’I
64F 66F 68F 70F 72F 74F 76F 78F

t f
HEATING COOLING
SETPOINT SETPOINT 7o67-a

Fig. 13. TP979 Typical Operation.

The TP979D and E models provide automatic night
setback of setpoint for heating and setup for cooling.
Figure 14 shows potential energy savings with night set-
back operation.

VALVE
PEN

’#:, ’ . :’,; VALVE
CLOSED

’I’II ’II
60F 62F 64F 66F 68F 70F

8F DEGREES--I
IGHT SETBACK

NIGHT DAY
HEATING HEATING
SETPOINT SETPOINT

Fig. 14. Night Setback Operation, TP979.
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MAINTENANCE
EQUIPMENT REQUIRED (Fig. 1 5)

1. Gage 305965, 0 to 30 psi (0 to 207 kPa).
2. Gage Adaptor, 315161A, with plug-in fittings.
3. Thermostat Calibration Tool 735.

315161A

306966 735

Fig. 15. Tools Necessary for Calibration of TP970 Series
Thermostats.

CLEANING

An occasional cleaning or dusting is necessary in
extremely dirty or dusty environments. Remove the ther-
mostat cover and, using a soft brush or air hose, remove
any accumulation of dust or dirt. DO NOT use a high
pressure air hose to remove dust. Use the soft brush only
to clean the flapper nozzle assembly. No lubrication is
necessary.

CALIBRATION CHECK

NOTES:
1. Calibration of the TP974 is not recommended.
2. To check calibration or to recalibrate the Limited

Control Range (LCR) thermostats, the space tem-
perature must be 78F (26C) or above for cooling
applications, and 72 or 68F (22 or 20C) or below for
heating applications, depending on model.
TP972AI 119 and TP972A1127 are 68F (20C). The
setpoint limitation is nonadjustable.

3. To check calibration or to recalibrate the TP978
Zero Energy Band (ZEB) thermostats, measure
actual room temperature with a test thermometer.
The 75F (24C) limit is nonadjustable.

DIRECT ACTING ELEMENTS

1. Turn the setpoint down five degrees below room tem-
perature. The branch line pressure at the thermostat
should build up within 30 seconds.

2. Turn the setpoint indicator up slowly. The thermostat
should begin to bleed offaudibly between and 3F (1/
2 and 1-1/2C) below room temperature.

REVERSE ACTING ELEMENTS

1. Turn the setpoint up five degrees above room tem-
perature. The branch line pressure at the thermostat
should build up within 30 seconds.

2. Turn the setpoint indicator down slowly. The ther-
mostat should begin to bleed off audibly between 1
and 3F (1/2 and 1-1/2C) above room temperature.

CALIBRATION

NOTES:
1. The antihum spring (Fig. 16) must be free. Be sure

the spring is not wedged against the throttling
plate, but merely touches it.

2. The thermostats are very sensitive and should not
be heated by excessive handling during calibration.

FOR ALl. THERMOSTATS

1. Start with the main air pressure at the recommended
setting.

2. Remove the thermostat cover.
3. Install a 0 to 30 psi (0 to 207 kPa) gage with the gage

adaptor (Fig. 15) into the gage port (except TP978).
4. Set the temperature setpoint pointer at the indicated

temperature.
5. The remaining steps are given for each specific model

of thermostat. Follow the steps shown for the ther-
mostat being calibrated.

TP970A AND B

1. Turn the calibration screw (Fig. 16) until the gage
leads 0 psi (0 kPa).

2. Turn the calibration screw in the opposite direction
until the gage reads 8 + psi (55 + 7 kPa).

3. The thermostat is now in calibration and the setpoint
and thermometer should be within one degree of each
other.

4. Remove the gage and gage adaptor and replace the
cover.

5. Set the thermostat at the desired setting.
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DAY(SUMMER) BRANCHLINE NITE(WINTER)THROTTLING PRESSURE THROTTLINGRANGE GAGE TAP
SETTINGINDICATOR\ L AIJUSTMENT

INDICATOR 7IETINT
F ’V INDICATOR(TP971B

TPD?2AIOSCALE PLATE
B )B @ AIOII,A5)

SETPONT NITE(INR)
INDICATOR " SETINT’DIAL

SETPOINT
L ADJUSTMENT

DAY/AUTO .1
LEVER
(TP971 ONLY) z_

Fig. 16. Thermostat Front View, Cover Off, Showing
Controls and Indicators.

TP972

1. With 13 psi (90 kPa) main air pressure, turn the SUM-
MER (left) calibration screw (Fig. 16) until the gage
reads 0 psi (0 kPa).

2. Turn the calibration screw in the opposite direction
until the gage reads 8 _+ psi (55 _+ 7 kPa).

3. With 18 psi (124 kPa) main air pressure, repeat Steps
and 2, using the WINTER (right calibration screw
(Fig. 16). The thermostat is now in calibration.

4. Remove the gage and replace the cover.

TP973

If the thermostat is not properly calibrated, and the
remainder of the system is operating properly, turn the
calibration screw until the thermostat performs as in Step
2 under CALIBRATION CHECK paragraph.

TP974

Field calibration not recommended.

TP978

TP970C AND O

1. Set throttling range to value specified on the job draw-
ing.

2. Check mechanical throttling range by moving setpoint
lever to determine the difference in setpoint indication
when branch line pressure reads 3 psi (21 kPa) and 13
psi (90 kPa). It may be necessary to turn calibration
screw to obtain this measurement.

3. Reset throttling range to within _+ 2F (+ 1C) degrees
of specified throttling range for accurate control. If
either throttling range adjustment or calibration screw
are moved, recalibration is necessary.

4. Refer to TP970A and B, Step 1, for balance of
TP970C and D calibration.

TP971

1. With 13 psi (90 kPa) main air pressure, turn the DAY
(left) calibration screw (Fig. 16) until the gage reads 0
psi (0 kPa).

2. Turn the calibration screw in the opposite direction
until the gage reads 8 _+ psi (55 _+ 7 kPa).

3. With 18 psi (124 kPa) main air pressure, rotate the
night setpoint dial until the setting agrees with the
indicated temperature.

4. Repeat Steps and 2 using the NITE (right) calibra-
tion screw (Fig. 16). The thermostat is now in calibra-
tion.

5. Remove the gage and replace cover.

Same as TP973 for each element.

TP979

TP979A-C--Same as TP970A and B.
TP979D& E--Same as TP971.

SWlTCHOVER CALIBRATION

TP971

1. Make certain that main line pressure is set to low (13
psi) pressure requirement.

2. Set setpoint of stat 5 degrees below actual tempera-
ture.

3. BLP gage should read 0 psi for RA stat or 13 psi for
DA stat. If it does not, turn switchover adjustment
screw (Fig. 17) clockwise until it does.

4. Now, back out the adjustment screw, turning counter-
clockwise until the pressure begins to increase for RA
stat or decrease for DA stat. This then indicates
switchover. Allow the gage to go to full line pressure
for RA stat or 0 psi for DA stat.

5. Look for the switchover point by turning the adjust-
ment screw counterclockwise, allowing pressure to
decrease to 0 psi for RA stat or increase to full main
line pressure for DA stat. Now turn the adjustment
screw an additional I/8 to 1/4 turn clockwise. This
places the switchover in calibration and allows for
normal supply line fluctuations.
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T972 (Cooling, RA; Heating, DA)

1. Make certain that main line pressure is set to low (13
psi) pressure requirement.

2. Set setpoint of stat 5 degrees below actual tempera-
ture.

3. BLP gage should read 0 psi. If it does not, turn switch-
over adjustment screw (Fig. 17) clockwise until it
does.

4. Now, back out the adjustment screw, turning counter-
clockwise until the pressure begins to increase. This
indicates switchover. Allow the gage to go to full main
line pressure.

5. Look for the switchover point by turning the adjust-
ment screw clockwise, allowing pressure to decrease to
0 psi (switchover point). Now turn the adjustment
screw an additional 1/8 to 1/4 turn clockwise. This
places the switchover in calibration and allows for
normal supply line fluctuations.

THERMOSTATS A A

DAY/AUTO LEVER

17. Back Viewormostat Showin Switchovcr
chanism.

REPAIR
THERMOMETER REPLACEMENT

1. Insert the blade ofa small screwdriver under the bime-
tal (4, Fig. 18) and pry up. Older style thermostats
have a locking ring. Inserting the blade between the
ring and white nylon bushing, pry the ring from the
thermometer bimetal mounting post.

2. Remove the bimetal and bushing by lifting the top of
the plate to which the scaleplate is attached, near the
hex of the bimetal mounting post.

CAUTION
Use extreme care when handling the new bimetal as
it may be easily distored.

3. Press the new bimetal and bushing onto the thermo-
meter post using a l/4-inch (6 mm) nut driver over the
bobbin. Allow the bimetal to cool down to the
ambient temperature after handling. Slowly rotate the
bushing until the thermometer pointer is aligned with
the existing ambient temperature on the scaleplate.

SETPOINT KNOB REPLACEMENT

NOTE: Dual temperature thermostats require removal
of one of the bimetal elements.

1. Remove the setpoint indicating pointer (3, Fig. 18) by
prying it off the indicator post with a small screw-
driver.

Fig. 18. Internal View of Thermostat.

2. Remove the thermometer bimetal (4) by lifting the
plate to which the scaleplate is attached, at the hex of
the bimetal mounting post.

3. Bend the scaleplate locking tabs (15) up and compress
the scaleplate mounting posts (14) together with the
thumb and forefinger to free the scaleplate from the
holding notches in the post.

4. Remove and replace setpoint knob (16), using caution
not to damage or distort the bimetal sensing ele-
ment(s). On models with DAY-NITE temperature set-
point wheel, located under the right sensing element,
refer to NOZZLE, FLAPPER, AND BIMETAL
ASSEMBLY REPLACEMENT paragraph for
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removal of the bimetal and DAY-NITE scale prior to
removing the setpoint knob.

5. Reassemble in reverse order and recalibrate if
required. It is not necessary to reengage the scaleplate
locking tabs (15) in the holding notches of the scalep-
late mounting posts, as they are primarily for shipping
purposes.

NOZZLE, FLAPPER, AND BIMETAL
ASSEMBLY REPLACEMENT

I. Remove cover.
2. Remove the thermometer bimetal, temperature indi-

cator, and scaleplate as previously described, if appli-
cable.

3. Unscrew center holding screw (TP978) or thermome-
ter mounting post using thermostat tool 735 (Fig. 15).

4. Remove the Phillips screw and the defective assembly
(Fig. 19).

5. Replace with new assembly being sure the rubber O-
ring, if used, is properly aligned around the nozzle
opening in the recess on the bottom of the aluminum
block.

6. Reassemble thermostat, being sure that the antihum
spring (7, Fig. 18) is properly positioned. Position the
spring so it just touches the flapper. Be certain the
base of the spring (larger end) is seated properly in the
recess of the spring mounting hole.

7. Calibrate thermostat.

Fig. 19. Nozzle, Flapper, Bimetal Assembly Replacement.

RESTRICTOR BLOCK AND FILTER
REPLACEMENT

CAUTION
When replacing these parts, use extreme caution to
prevent dirt, dust, or chips from entering various
chambers and openings of the thermostat.

11

Remove the four Phillips head screws which fasten the
restrictor block and filter (Fig. 20) to the back of the
thermostat.
Carefully lift off the first section of the "sandwich".
Remove the flat rubber gasket and immediately below
it will be the filter and the block which contains the
restrictor.
Replace the restrictor block and filter. First, align the
gasket over the appropriate holes in the thermostat.
Insert the filter into the gasket until it bottoms, then
position restrictor block.
Replace screws and tighten.

/ TYPICAL
/

PNEUMATIC

I
/ ,,,/ASSEMBLY

FILTER

RESTRICTOR

( ""-------SCREWS(4)

Fig. 20. Restrictor Block and Filter Replacement.

DAY/AUTO LEVER ASSEMBLY
REPLACEMENT

1. Remove the three Phillips head screws which fasten
the lever mechanism to the back of the thermostat
(Fig. 21).

SPRING

COVER
PLATE

/. CAUTION: THIS PIN IS
FREE TO DROP OUT WHEN
LEVER IS RELEASED.

6341

Fig. 21. Day/Auto Lever Assembly Replacement.
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2. Lift of the cover plate, and remove the lever (with
attached seal).

3. Lift the spring from the post.
4. Install replacement parts in reverse order. Replace and

tighten screws.

SWITCHOVER ADJUSTMENT
SPRING REPLACEMENT

I. Using screwdriver, carefully remove screw and switch-
over adjustment spring (Fig. 22). Refer to PARTS
LIST in PARTS AND ACCESSORIES section for
available springs.

2. Replace spring, then carefully position and replace
screw.

3. Calibrate thermostat.

SWlTCHOVER
ADJUSTMENT

SPRING

’"’SCREW
6342

Fig. 22. Switchover Adjustment Spring Replacement.

PARTS AND ACCESSORIES
PARTS LIST

TP970-TP974

Refer to Figures 23 and 24, and Table 2 for TP970-
TP974 Thermostat repair parts and assemblies.

Table 2. TP970-TP974 Thermostat Repair Parts and Assemblies.

Key
No. Part No. Description

IA
IB
IC
lD
IE
2
2
3
4
5
6

14002370.001
14002370-002
14002370-003
14002370-004
14002370-005
14002370.006

14002062-001

14002062-002

14002062-003
14002062-004
14002062-005
14002062-006
14002062-007
14002062-008
14002010.001
14002010-002

Scaleplate Bag Assembly (60 to 90F)--TP970A-D, TP973A, B.
Scaleplate Bag Assembly (60 to 70F)--TP970A-D, TP973A, B.
Scaleplate Bag Assembly (15 to 30C)--TP970A-D, TP973A, B.
Scaleplate Bag Assembly (60 to 9010--TP97 IA-C, TP972.
Scaleplate Bag Assembly 05 to 30C)--TP971A-C, TP972.
Scaleplate Bag Assembly (78 to 90F)--TP972.

Pointer
Bobbin
Bimetal Element
Scaleplate
Thermostat Mounting Post (2).

Retainer Ring (Fig. 23).
Washer (Fig. 24).
Scaleplate--TP974.
Post, Thermostat Assembly--TP974.
Bushing--TP973.
Setpoint Cam Assembly--TP970A1004, AI012, AI020, AI038, A1046, AI053, A1095;

TP970C: TP972A1143; TP973A1001, Al019, A1127.
Setpoint Cam Assembly--TP970B1002, Bl010, B1028, B1036; TP970D; TP972AI002,

Al010, A1028, A1044; TP973BI009, BI017, B1025, B! 108.
Setpoint Cam Assembly--TP971A, C, D; TP972A1168, A1176.
Setpoint Cam Assembly--TP971 B, E; TP972AI036, A1077, AI085, A1150, A1184.
Setpoint Cam Assembly--TP970B1044; TP972A105 l, A1101.
Setpoint Cam Assembly--TP970A1061, AI087.
Setpoint Cam Assembly--TP970A1093, A1127.
TP972A1119.
Setpoint Cam--TP973A1035, A1043, Al050, A1068, AI076, AI084, A1092, A1100.
Setpoint Cam--TP973B1033, Bl041, B1058, B1066, B1074, BI090.
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Table 2. TP970-TP974 Thermostat Repair Parts and Assemblies. (Continued)

Key
No. Part No. Dcription

9
10
10A
10B
10C
10D

10E

10F
ll
12

14002369-001
14002369-002
14002369-003
14002369-004
14002369-005
14002369-006
14002369-007
14002371-001
14002371-002
14002371-003

4001960-001
14001865-001
14002374-001

14002374-002
14002374-003
14002373-001
14002373-002
14002372-001

14002636-001

Screw, No. 4-3/16 ph hd.
Nozzle, Flapper, Bimetal Assembly--TP970A; TP973A.
Nozzle, Flapper, Bimetal Assembly (left)--TP971A, C; TP972A1093, A 1127, A1143.
Nozzle, Flapper, Bimetal Assembly (left)--TP971 B; TP972A.
Nozzle, Flapper, Bimetal Assembly--TP970B; TP973B.
Nozzle, Flapper, Bimetal Assembly--TP974A.
Nozzle, Flapper, Bimetal Assembly--TP970C.
Nozzle, Flapper, Bimetal Assembly--TP970D.
Nozzle, Flapper, Bimetal Assembly (right)--TP972A.
Nozzle, Flapper, Bimetal Assembly (right)--TP971A, C.
Nozzle, Flapper, Bimetal Assembly (right)--TP971B.
Spring.
Pneumatic Assembly--includes 10A through 10F below.
Tab and Screw--TP974.
Gasket, Restrictor block.
Filter.
Restrictor Block Assembly (0.005 restrictor)--TP970A, B; TP971A, B, D, E; TP972A;

TP973A, B.
Restrictor Block Assembly (0.005 restrictor)--TP970C, D; TP971C.
Restrictor Block Assembly (0.007 restrictor)--TP974.
Switchover Spring, gold--16 to 21 psi 110 to 145 kPa).
Switchover Spring, silver--13 to 18 psi (90 to 124 kPa).
DAY/AUTO Lever Assembly.
Screw, No. 4-40 x 5/8 ph hd.
Boxed Wall Plate Assembly (includes mounting screws), with setscrews 14003454-001 (2).

21397

Fig. 23. Single Element Thermostat Exploded View
Showing Repair Parts and Assemblies.

Fig. 24. Dual Element Thermostat Exploded View
Showing Repair Parts and Assemblies.
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TP978 TP979

Ref=r to Figure 25 and Table 3 for TP978 Thermostat
repair parts and assemblies.

Table 3. TP978 Thermostat Repair Parts
and Assemblies.

Key
No. Part No. Description

14002387-004

14002387-005

14002387-006

14002387-007

14003855-001

14003855-002

14003855-003

14003855-004

14002095-O01

Screw, No. 4 x 3/16 ph hd (2).
Washer.
Nozzle, Flapper, Bimetal

Assembly (DA, left)--TP978A,
C.

Nozzle, Flapper, Bimetal
Assembly (RA, left)--TP978B,
D.

Nozzle, Flapper, Bimetal
Assembly (DA, right)--
TP978A, B.

Nozzle, Flapper, Bimetal
Assembly (RA, right)--
TP978C, D.

Base and Cam Assembly--
TP978B.

Base and Cam Assembly--
TP978A.

Base and Cam Assembly--
TP978C.

Base and Cam Assembly--
TP978D.

Mounting Plate Assembly.

Fig. 25. TP978 Exploded View.

Refer to Figure 26 and Tables 4 and 5 for TP979A-E
Thermostat repair parts and assemblies.

Table 4. TP979A-E Thermostat Repair Parts
and Assemblies.

Key
No. Part No.

1 14004057-001
2 14004058-001
3 See Table 5.
4 14004056-001

14004056-003

14004056-005

14004056-007

14004056-008

Description

Mounting Plate Assembly.
Manifold Assembly.
Thermostats.
Thermostat Cover w/setpoint and

temperature display.
Thermostat Cover w/setpoint dis-

play.
Thermostat Cover w/temperature

display.
Thermostat Cover w/Honeywell

logo only.
Thermostat Cover, blank.

Table 5. Replacement Thermostat Ordering Numbers.

OoS.
Number

TP979A
TP979B
TP979C

TP979D

TP979E

Replacement
Ordering Number

TP970AI004, requires 2
TP970B1002, requires 2
TP970AI004, requires and

TP970B1002, requires
TP970BI003, requires and

TP971D1007, requires
TP970B 1003, requires and

TP971E1004, requires

Sticker Number
(Reference Only)

14002029-001
14002029-002
14002029-001
14002029-002
14002030-001
14002030-003
14002030-00
14002030-002

Fig. 26. TP979 Exploded View.
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ACCESSORIES

Refer to Installation Instructions 95-7134 for illustra-
tions ot further information on the following pneumatic
fittings.

1. Airheads:
One-pipe black (main port plugged), 14000742-

001.
Two-pipe red, 14000742-002.
Shallow one-pipe black (main port plugged),

14000686-001.
Shallow two-pipe red, 14000686-002.
Three-pipe white, 14001527-001.
Tubing, 6-inch

Black, 3121700.
Red, 311902.
White, 312688.

Internal Tubing Spring, 311699.
2. Wall Boxes.

Shallow:
Box alone, 14001614-001.
One-pipe, 8-foot (2.5 m) copper tubing

assembly, 14001615-001.
Two-pipe, 8-foot (2.5 m) copper tubing

assembly, 14001615-002.
One-pipe, 8-foot (2.5 m), 5/32-inch plastic tub-

ing assembly, 14001616-001.
Two-pipe, 8 foot (2.5 m), 5/32-inch plastic tub-

ing assembly, 14001616-002.
Deep:

Box alone, 14001355-001.

Two-pipe, 8-foot (2.5 m), 5/32-inch plastic tub-
ing assembly, 14001492-001.

Deep Wall Box Mounting Bracket, 14001354-
001.

Aspirating Wall Box with 8-foot (2.5 m) 5/32-inch

plastic tubing, 14002424-002.
Cover for Aspirating Wall Box, AK3970.

3. Wall Plates:
Black, 14002136-002.
Beige, 14002136-003.
Bag Assembly, 14001905-001.
Mounting Plate Assembly, 14002053-001.
Wall Plate Adaptor, 14003192-001.

4. Mounting Rings:
Flush, 14001608-001.
Surface, 14001608-002.
Standoff Plaster Ring, 14000885-001.

5. Modernization Fittings:
Universal

One- and Two-Pipe, 14002573-001.
Three-Pipe, 14002573-002.

Serviceline Kit
14003192-001.

6. Branch Line Gage Tap Plug, 14002172-001.
7. Electrical Box Adaptor Plate, 14001496-001.
8. Thermostat Heavy Duty Guard, 14002430-001.
9. Set Point Knob Retainer Kit, 14004300-001. It is

used to prevent setpoint knob breakage on TP970
and TP973 thermostats with metal covers. Kit con-
tains two socket-head screws, an Allen key, two
round spacers, and a bar. The bar fits across the
bottom of thermostat to shield setpoint knob.
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MAINTENANCE
AND REPAIR

INTRODUCTION
The following instructions are for maintenance,

repair and parts replacement of the T675A, T678A,
T675B, T678B, and the T478A Temperature Control-
lers. Standard tools may be used to disassemble
and reassemble these controllers. A calibration
wrench, Honeywell part number 801534, is required
for field calibration. Table 1 of this form lists the
recommended cleaning solvent and lubricant. An
exploded view drawing and parts list are included
to facilitate repair. All parts are designated by part
number and description. For ordering information,
see note on page 11

NOTE: Obtain prices form our local branch office.
Prices and availability are subject to change
without notice.

MAINTENANCE
PERIODIC MAINTENANCE Inspection, Cleaning, and

Lubrication.

CAUTION: Be sure to disconnect power source from
the controller before removing cover to
work on internal components.

1. Inspect the controller for external and internal
damage.

2. Brush or blow away all dust and dirt. If parts
appear damaged, remove controller and dis-
assemble.

3. Clean disassembled parts in the solvent listed
in Table 1. Order replacement parts from the
parts list on this sheet.

4. When reassembling the controller, coat all screw
threads lightly with the lubricant listed in Table 1.

Table 1

TOOL OR MATERIAL APPLICATION
Inhibited 1, 1, 1-Tri-
chloroethane s u c h a s
Chlorothene or Vythene.

Lubricant Multi Pur-
pose Grease (Honeywell
part number 802771--
4 oz. Tube).

Calibration W r e n c h
Honeywell part number
801534.

Obtain locally--Remove
caked grease and dirt
which cannot be removed
easily. Caution: Do not
allow any solvent to get
into the snap switches.

Obtain from Honeywell
branch office--lubricate
screw threads to prevent
rust and corrosion.

Obtain from Honeywell
branch office--calibrate
dial setting to bulb tem-
perature (see CALI-
BRATION).

Rev. 4-66

T675A, B;
T678A, B and T478A

TEMPERATURE CONTROLLERS

T675A T675B

CAUTION: Use special care when using solvents.
Avoid prolonged inhalation and/or contact
with the skin. Careless handling can re-
sult in permanent damage to the respira-
tory system and skin tissue.

OPERATION CHECK:
A quick operational check can be performed by

raising or lowering the setpoint through the tempera-
ture, including the differential, of the medium con-
trolled. This should cause the controlled equipment
to operate.

CALIBRATION
All controllers are carefully tested and calibrated

at the factory under conditions that are accurately
controlled. If the controller is not operating at a
temperature corresponding to the scale setting and
differential setting, check to see that the bulb is in a
position to sense the average temperature of the
medium controlled. If the temperature of the controlled
medium is changing rapidly the differential will appear
wider than its setting.

For calibration,an accurate temperature reading of
the controlled medium must be taken. This can be
done by placing an accurate thermometer along side
the bulb of the controller, or by referring to a ther-
mometer that has been installed as part of the system.
If the bulb of the controller is installed in an inaccess-
ible area, or if the controlled medium is unstable, it
should be removed and placed in a controlled bath for
accurate calibration.

T675A:
These controllers are to be calibrated so that the

dial setting is the point at which the R-W switch con-
tacts make on a temperature rise. Measure the tem-
perature at the bulb. Rotate the dial counterclock-
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wise from the top of the scale, to simulate a temper-
ature rise, untilthe R-W switch contacts make. Note
the dial reading.

Calibrate the dial as follows.
1. Assume that the setpoint on the dial is 70 de-

grees, but while moving the dial the controlled equip-
ment comes on at 50degrees--this means the controller
is off calibration by 20 degrees. You must increase
the calibration by 20 degrees.

2. Slip the fingers of the calibration wrench (part
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench drop into the slots
of the calibration nut under the dial. Note this point
by observing the temperature indication on the dial.
Assume this point is 45 degrees. You want to raise
the calibration by 20 degrees; turn the dial and the
calibration nut, with the wrench, to a dial indication
of 65 degrees. This will raise the calibration by 20
degrees.

3. Repeat step 1 to check your adjustment. If you
find the setpoint still off, repeat step 2.

Calibrate the dial as follows:
1. Assume that the setpoint on the dial is 70 degrees,

but while moving the dial the controlled equipment
comes on at 50 degrees--this means the controller is
off calibration by 20 degrees. You must increase the
calibration by 20 degrees.

2. Slip the fingers of the calibration wrench (part
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench drop into the slots
of the calibration nut under the dial. Note this point
by observing the temperature indication on the dial.
Assume this point is 45 degrees. You want to raise
the calibration by 20 degrees; turn the dial and the
calibration nut, with the wrench, to a dial indication
of 65 degrees. This will raise the calibration by 20
degrees.

3. To check the calibration, reset the switch by
pushing the reset button. Rotate the dial until the
switch breaks. Note the reading and compare with
the temperature at the bulb. Readjust the dial, if
necessary, until the bulb temperature and the dial
reading correspond.

T678A:
These controllers are calibrated so that the ad-

justable (left hand switch) makes on a temperature
rise. This point represents the dial setting. Rotate
the dial counterclockwise from the top of the scale, to
simulate a temperature rise, until the leR hand switch
makes. Note the dial reading. Continue rotating dial
until the right hand switch makes. The difference be-
tween the two readings indicate s the switch differential.
The adjustable switch must make at a lower reading
than the right hand switch. Adjust the differential if
necessary, by turning the adjustment screw (visible
through the lower leR hand corner of the frame).
Changing the differential setting may change the cal-
ibration.
Measure the temperature at the bulb. Rotate the

dial counterclockwise, from the top of the scale to
simulate a temperature rise, until the contacts of the
left hand switch make. Note the reading.

Calibrate the dial as follows:
1. Assume that the setpoint on the dial is 70 de-

grees, but while moving the dial the controlled equip-
ment comes onat 50degrees--this means the controller
is off calibration by 20 degrees. You must increase
the calibration by 20 degrees.

2. Slip the fingers of the calibration wrench (part
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench drop into the slots
of the calibration nut under the dial. Note this point
by observing the temperature indication on the dial.
Assume this point is 45 degrees. You want to raise
the calibration by 20 degrees; turn the dial and the
calibration nut, with the wrench, to a dial indication
of 65 degrees. This will raise the calibration by 20
degrees.

3. Repeat step 1 to check your adjustment. If you
find the setpoint still off, repeat step 2.

T675B:
These controllers are calibrated so that the dial

setting is the point at which the switch contacts break
on a temperature fall. Measure the temperature at
the bulb. Rotate the dial clockwise from the bottom
of the scale to simulate a temperature fall until the
switch contacts break. Note the dial reading.

T478A:
These controllers are calibrated so that the adjust-

able (left hand switch) breaks on a temperature fall.
This point represents the dial setting. Rotate the dial
clockwise from the bottom of the scale, to simulate a
temperature fall, until the left hand switch breaks.
Note the dial reading. Continue rotating the dial until
the right hand switch breaks. The difference between
the two readings indicatesthe switch differential. The
adjustable switch must break at a higher reading than
the right hand switch.

Adjust the differential, if necessary, by turning the
adjustment screw (visible through the rear of the
frame). Changing the differential .setting may change
the calibration.
Measure the temperature at the bulb. Rotate the

dial clockwise, from the bottom of the scale, to
simulate a temperature fall, until the contacts of the
left hand switch break. Note the reading.

Calibrate the dial as follows:
1. Assume that the setpoint on the dial is 70 degrees,

but while moving the dial the controlled equipment
comes on at 50 degrees--this means the controller is
off calibration by 20 degrees. You must increase the
calibration by 20 degrees.

2. Slip the fingers of the calibration wrench (part
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench drop into the slots
of the calibration nut under the dial. Note this point
by observing the temperature indication on the dial.
Assume this point is 45 degrees. You want to raise
the calibration by 20 degrees; turn the dial and the
calibration nut, with the wrench, to a dial indication
of 65 degrees. This will raise the calibration by 20
degrees.

3. Repeat step 1 to check your adjustment. If you
find the setpoint still off, repeat step 2.

T678B:
The T678B is carefully calibrated at the time of

manufacture and will maintain adjustment for years of
normal service. Poor control can be the result of
many factors, and field re-calibration is not recom-
mended. To verify calibration, compare temperature
setting with an accurate thermometer.

Page
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TO CHECK CALIBRATION

1. Determine the outdoor-air temperature as ac-
curately as possible at the location of the outdoor bulb.
Subtract this temperature from 70 F (the calibration
reference point of the T678B)to find the DIFFERENCE
TEMPERATURE.

2. Multiply the DIFFERENCE TEMPERATURE by
the RESET FACTOR (see table below) to find the
amount of shift, or "reset", in the control point.

Reset Ratio Reset-ratio Factor
lto 1 1.0
ltol 1/2 1.5

1 122 to 1 0. 667

3. Determine the temperature of the heating medium
at the indoor bulb and subtract the amount of the con-
trol point reset (Step 2) to find the THEORETICAL
SETPOINT.

4. Adjust the actual setpoint (on the scale of the
T678B) to the THEORETICAL SETPOINT.
NOTE--Check the outdoor-air and heating medium

temperatures to make certain that they have
not changed from the readings used to make
the above computations. Calibration check
must be carried out with reasonable speed.

On models of the T678B having an adjustable dif-
ferential between stages, the right hand switch will

PARTS LIST
NOTE: Four digit numbers listed in MODELS column

PART;

KEY

LIST FOR FIG.

break R to B as the temperature rises to the THEO-
RETICAL SETPOINT (coolingapplication). On atem-
perature fall, the SETPOINT shifts. Models of the
T678B, with a fixed interstage differential, break R
to W (make R to B) of the left hand switch on a tem-
perature fall to the THEORETICAL SETPOINT.

5. TO CALIBRATE:

a. Find the difference between the actual operating
point and the THEORETICAL SETPOINT by turning
the dial of the controller witha screwdriver while ob-
serving the controlled equipment. For example, as-
sume that the THEORETICAL SETPOINT is 70 de-
grees, but while moving the dial the controlled equip-
menbcomes on at 50 degrees--this means the control
is off calibration by 20 degrees. You must increase
the calibration by 20 degrees.

b. Slip the fingers of the calibration wrench (part
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench drop into the slots
of the calibration nut under the dial. Note this point
by observing the temperature indication on the dial.
Assume this point is 45 degrees. You want to raise
the calibration by 20 degrees; turn both the dial and
the calibration nut, with the wrench, to a dial indi-
cation of 65 degrees. This will raise the calibration
by 20 degrees.

c. To check your adjustment, repeat step a. If you
findthe THEORETICAL SETPOINT and the actual set-
point still off, repeat step b.

EXAMPLE: T675A1003. Number in parentheses indicates quantity of parts used.

PART NO.

108109AACA

108109AACB

108109AACC

106109AECF

108109ACCA

indicate complete Ordering Specification Number.

DESCRIPTION

ELEMENT ASSEMBLY (0 to 100F, -15 to 35C, 5’ copper)

ELEMENT ASSEMBLY (80 to 180F, 30 to 80C, 5’ copper)

ELEMENT ASSEMBLY (160 to 260F, 75 to 125C, 5’ copper)

ELEMENT ASSEMBLY (55 to 175F, 15 to 75C, 5’ copper)

ELEMENT ASSEMBLY (0 to 100F, -15 to 35 C, 20’copper)

108109ACCB

108109ACCC

Parts list for Fig.

ELEMENT ASSEMBLY (80 to 180F, 30 to 80C, 20’ copper)

ELEMENT ASSEMBLY (160 to 260F, 75 to 125C, 20’ copper)

i continued on page 4.

MODEL
T675A T678A

1003 1007
1011 1155
1169 1437
1284
1508
1516

1052 1049
1201 1197
1326

1094 1080
1243 1239
1334
1532

1417 1353
1458 1395
1466 1445
1540

1029 1015
1136 1163
1177
1292

1060 1056

1219 1205

1102 1098

1250 1247

Page
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PARTS LIST FOR FIG. CONTINUED

KEY PART NO.

108109AGCF

108109ACLA

108109ACLB

108109ACLC

DESCRIPTION

ELEMENT ASSEMBLY (55 to 175F, 15 to 75C, 20’ copper)

ELEMENT ASSEMBLY (0 to 100F, 15 to 35 C, 20 stainless
steel)

ELEMENT ASSEMBLY (80 to 180F, 30 to 80C, 20’stain-
less steel)

ELEMENT ASSEMBLY (160 to 260F, 75 to 125C, 20’
stainless steel)

Parts list for Fig. continued on page 5.

MODEL
T678A

1425 1361
1474 1403
1524

1045 1031
1151 1189
1193
1318

1086 1072
1235 1221

1128 1114
1276 1262

I’80967 SCREW #8-32+56"--bind hd.

117

117573

119015 INSERT (T678A only)
117575 INSERT (Adjustable

differential models)
117942 INSERT (Fixed

differential models)

1’80960H SCREW-#4-40xl/2"-flat hd

112961

117563 PAD/

1’80264C SCREW-#6-32x3/16"-rd hd

110943 STUD

106836 CASE

1’1’117565A DIAL ASSY
/ 117565 SCREW"/ ’ 117564 SCREW, Tip( .. 105164ACG DIAL

/800807 PLATE, Angle

103745 GUIDE 103751 SPRING

103743 COLLAR

j7569D SCREW (2) 105563 SPRING, Friction

107001 SCREW 120094 NUT, Calibration
(Used T678A

...T,. 07239 PIN
/ .. 107676 LEVER

only)

( 7056 RIVET (2)

/" 1’80264BB SCREW-#6-32xl 8"-rd hd (2)

1’80264C SCREW-#6-32x3/16"-rd hd (2)

/ Coat the to pad and pad to diaphram surfaces
with 802771 GREASE, Multiparpose.

tStandardparts (screws, washers, electricalcomponents, etc. )should be obtained locally when possible. Como
portent values subject to change without notice. Always exact replacement parts when making repairs.Because the component parts of this assembly staked require special assembly process, it is recom-mended that complete replacement assembly be ordered.

NOTE: For information seperable wells, pressure fittings,
and bulb holders Data Sheet 90-0559.

Fig. l mT675A and T678A Temperature Controllers.
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PARTS LIST FOR FIG. 1 CONTINUED

KEY PART NO.

108109AGLF

108109AALA

108109ACMA

108109ACMB

108109ACMC

108109AGMF

800806A
80264AF
117565A
105563
117937
801032
110560
111175
27544
800806
801033
125612
117568
110556

800806B
117572
117565A
117937
800806
80264AF
105563
801032
110560
27544
801033
125612
117568
110556

800806C
801702
117565A
117937
800806
80264AF
105563
801032
110560
27544
801033
125612
117568
110556

DESCRIPTION

ELEMENT ASSEMBLY (55 to 175F, 15 to 75C, 20’ stain-
less steel)

ELEMENT ASSEMBLY (0 to 100F, -15 to 35C, 5’
stainless steel)

ELEMENT ASSEMBLY (0 to 100F, 15 to 35 C, 20’ monel)

ELEMENT ASSEMBLY (80 to 180F, 30 to 80C, 20’ monel)

ELEMENT ASSEMBLY (160 to 260F, 75 to 125C, 20’
monel)

ELEMENT ASSEMBLY (55 to 175F, 15 to75C, 20’ monel)

#FRAME ASSEMBLY
tSCREW-#6-32xl"-rd hd (2)
)SCREW ASSEMBLY
SPRING, Friction (As needed)
NUT
SPRING
BARRIER
svrITCH
NUT, Hex (2)
FRAME
LEVER, Reverse
PIN
PLATE
COLLAR

fFRAME ASSEMBLY
SWITCH

SCREW ASSEMBLY
NUT
FRAME
CSCREW-#6-32xl"rd bd (2)
SPRING, Friction (As needed)
SPRING
BARRIER
NUT, Hex (2)
LEVER, Reverse
PIN
PLATE
COLLAR

FRAME ASSEMBLY
SWITCH

SCREW ASSEMBLY
NUT
FRAME
fSCREW-#6-32xl"-rd hd (2)
SPRING, Friction (As needed)
SPRING
BARRIER
NUT, Hex (2)
LEVER, Reverse
PIN
PLATE
COLLAR

Parts list for Fig. continued on page 6.

MODEL
T675A T678A

1441 1387
1490 1429

1270

1037 1023
1144 1171
1185
1300

1078 1064
1227 1213

1110 1106
1268 1254

1433 1379
1482 1411

1011
1136
1144
1151
1284
1292
1300
1318
1326
1334
1458
1516
1524

1003
1029
1037
1045
1052
1060
1078
1086
1094
1102
1110
1128
1508
1532

1169
1177
1185
1193
1201
1219
1227
1235
1243
1250
1268
1276

Page 75-5193
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PARTS LIST FOR FIG. CONTINUED

KEY PART NO.

800806D
802593
117565A
117937
8008O6
80264AF
105563
801032
110560
27544
801033
125612
117568
110556

8008O6E
802594
117565A

DESCRIPTION

tTFRAME ASSEMBLY
SWITCH

TTSCREW ASSEMBLY
NUT
FRAME
SCREW-#6-32xl"-rd hd (2)
SPRING, Friction (As needed)
SPRING
BARRIER
NUT, Hex (2)
LEVER, Reverse
PIN
PLATE
COLLAR

TFRAME ASSEMBLY
SWITCH

TSCREW ASSEMBLY
117937
800806
80264AF
105563
801033
125612
117568
27544(2)
110556
801032
110560

109070A

109070B

109070C

109070D

109070E

NUT
FRAME
SCREW-#6-32xl"-rd hd (2)
SPRING, Friction (As needed)
LEVER, Reverse
PIN
PLATE
NUT, Hex
COLLAR
SPRING
BARRIER

SCALEPLATE (0 to 100F)

SCALEPLATE (80 to 180F)

SCALEPLATE (160 to 260F)

SCALEPLATE (15 to 35C)

SCALEPLATE (30 to 80C)

Parts list for Fig. 1 continued on page 7.

MODEL
T675A T678A

1417
1425
1433
1441
1540

1466
1474
1482
1490

1003
1011
1029
1037
1045
1136
1144
1151
1508
1516

1052
1060
1078
1086
1326

1094
1102
1110
1128
1334
1532

1169
1177
1185
1193
1284
1292
1300
1318

1201
1219
1227
1235

Page
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PARTS LIST FOR FIG. 1 CONTINUED

KEY PART NO.

I09070F

I09070H

109070J

109076A

109076B

I09076C

I09076D

109076E

109076F

109076G

I09076H

DESCRIPTION

SCALEPLATE (-75 to 125C)

SCALEPLATE (55 to 175F)

SCALEPLATE (15 to 75C)

SCALEPLATE (0 to 100F)

SCALEPLATE (80 to 180F)

SCALEPLATE (160 to 260F)

SCALEPLATE (-15 to 35C)

SCALEPLATE (30 to 80C)

SCALEPLATE (75 to 125C)

SCALEPLATE (55 to 175F)

SCALEPLATE (15 to 75C)

MODEL
T675A T678A

1243
1250
1268
1276

1417
1425
1433
1441
1458
1540

1466
1474
1482
1490

1007
1015
1023
1031
1270
1437

1049
1056
1064
1072

1080
1098
1106
1114

1155
1163
1171
1189

1197
1205
1213
1221

1239
1247
1254
1262

1353
1361
1379
1387
1445

1395
1403
1411
1429

I07324A
4074BR
80703

105900

ACCESSORIES
BULB HOLDER
ENVELOPE ASSEMBLY
SCREW-Sheet metal

CLAMP, ’T’ plate

1508
1532
1540

All
Models

NOTE: For information on separable wells, pressure fittings, and bulb holders see Data Sheet 90-0559.

$Standard parts (screws, washers, electrical components, etc. should be obtained locally when possible. Com-
ponent values are subject to change without notice. Always use exact replacement parts when making repairs.
StBecause the component parts of this assembly are staked or require a special assembly process, it is recom-
mended that a complete replacement assembly be ordered.

Page 75-5193
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119003A MONOGRAM e,..-.--t80967, SCREW-#8-32xS/16"-bind hd

I tt o16o A COVER ASSEMBLY

t801607A SCOW ASSEMBLY
801607 SCREW
S0eA DL

I 1175 SCREW, Tip

801611 PTE,

le ./t80264C SCW--x6"-rd

103745 GUE. 103751 SPNG

103743 COL

105563 SPG, Friction

’" 801610 T, Calibration

?800873A LEVERELY
1501 R
107239 P, Pivot

801361 SCH

103752 SPACER (2)

t80264AF SCREW-#6-32x l"-rd hd (2)

7056 RIVET (2)

108109ABCA ELEMENT (30 to 50F)

FRAME

117563 PAD

STUD (2)

’80264C SCREW-#6-32x3//6"-rd hcl (2)

CASE

t80264C SCREW-#6-32x/16"-rd hd (2)

-Standard parts (screws, washers, electrical components, etc. )should be obtained locally when possible. Com-
lx)nent values subject to change without notice. Always exact replacement parts when making repairs.$Because the component parts of lhis assembly are stakedor require special assembly process, it is recom-
mended that complete replacement assembly be ordered.

NOTE: For information separable wells, pressure fittings,
and bulb holders Data Sheet 90-0559.

Fig. 2--T675B Temperature Controller.
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119003A MONOGP,.AM 80967 SCREW-#8-32x5/16"-bind hd

I- / t’803891A SCREW ASSEMBLY
804083 INSERT

\. /.li 8800: SCDIW

-,t80264C SCREW-06-32x:/16"-rd

103745 GUIDE

103751 SPRING

105563 SPRING, Friction (2) A 103743 COLLAR

119018A SCREW, Adjusting
(omit T678B 1006, 1030) V ..-803890 NUT, Calibration

107001 SCREW (Used T678B 005 030 only) t......y Itt800874A MAIN LEVER ASSEMBLY

’ ’wy- 107239 pro, pi,ot

107676 LEVER

SADDLE
804082 SWITCH (2

803818A ELEMENT ASSEMBLY (Used T678B1030)
803818B ELEMENT ASSEMBLY (Used T678B1014)
803818C ELEMENT ASSEMBLY (Used T678B1022)
803818D ELEMENT ASSEMBLY (Used T678B1006)

119016 FB.AME
106834 FP,.AME (used T678B 1006, 1030 only)

PAD

7056 RIVET (2)

STUD (2)

80264C SCREW-#6-32x3/16"-rd hd (2)

803895 CASE

t80264C SCREW-#6-32x3/16"-rd hd (2)

tStandard parts (screws, washers, electrical components, etc. )should be obtained locally when pbssible. Com-
ponent values subject to change without notice. Always exact replacement parts when making repairs.

r’Because the component parts of this assembly stakedor require special assembly process, it is recom-
mended that complete replacement assembly be ordered.

NOTE: For information separable wells, pressure fittings,
and bulb holders Data Sheet 90-0559.

Fig. 3--T678B Temperature Controller.

Page 75 -5193
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f80844C SCREW--#8-32xS/16"-bind hd

7913 WASHER, Plain

Fo?___ 801607 SCREW
802325A DIAL
117564 SCREW, Tip

800807 PLATE, Angle

t"80264C SCREW-O6-32x3/16"-rd hd (2)
103745 GUIDE

J" 103751 SPRING, Compression

103743 COLLAR

105563 SPRING, Friction

802321 INSERT

107001 SCREW

/801610 NUT, Calibration

tt800874A
107239
107676

MAIN LEVER ASSEMBLY
PIN, Pivot
LEVER

107346 SADDLE

802458 SWITCH

’80264BB SCREW-#6-32x1 5/"-rd bd (2)

7056 RIVET (2)

108109BDCE ELEMENT ASSEMBLY.,,,

106834 FRAME

PAD

80264C SCREW-#6-32x3/’I6" -rd hd (2) /
1"80264D SCREW-#6-32xl/4" -rd hd (2)

107940 BRACKET

75-5193

’Standardparts (screws, washers, electrical components, etc.)should be obtained locally when possible. Com-
ponent values are subject to change without notice. Always exact replacement parts when making repairs.

tfBecause the component parts of this assembly are stakedor require special assembly process, it is recom-
mended that a complete replacement assembly be ordered.

NOTE: For information separable wells, pressure fittings,
and bulb holders see Data Sheet 90-0559.

Fig. 4--T478A Temperature Controller.
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ORDERING INFORMATION:
Please order by Part No. and Description. Also, give complete Order Specification
number of the temperature controller. The number is stamped on case. If may be
necessary to return the entire device to our factory for complete repair and recondi-
tioning. In the U.S., orders should be mailed to Honeywell Inc., 1885 Douglas Drive,
Minneapolis, Minnesota 55422. Direct all inquiries on orders to this same address.
(In Canada, direct all orders and inquiries to Honeywell Controls Limited, Vanderhoof
Avenue, Leaside, Toronto 17, Ontario.) For prices or further information, contact
your nearest Honeywell Branch Office.

Mechanical devices must be serviced periodically if they are expected to give continued satis-
factory performance, andcontrols are not an exception. How accurate and how troublefree your
control system will be in the years to come depends largely on the maintenance given it. For
best results, all devices in your system should be serviced at one time.

Time and trouble can be saved by arranging with Honeywell for a maintenance agreement which
will guarantee expert, economical care, and insure maximum life and efficiency .from your
system.

HONEYWELL Minneapolis, Minnesota 55408 Toronto 17, Ontario



Service DataHone) vell
VP526A

THREE-WAY HIGH PRESSURE
WATER VALVE

GENERAL

The VP526A is a three-way mixing valve with an

integral pneumatic operator used in unit air conditioners

or fan coil units having hot and/or chilled water coils.

Three design modifications have been made to this

valve, each designated by a Series number (the dash

number) following the basic model number.

The production dates of these modifications are as

follows:

Series No. Mfg. Date

Series Up to 197

Series 2 1971 thru 1976

Series 3 1976 to present

APPLICATION

The VP526 is installed in the return piping of a unit
containing a water coil in a coil bypass arrangement (see
Fig. 1). It is controlled by a pneumatic room or unit
thermostat to vary the temperature of the air discharged

from the unit according to the temperature sensed by
the controlling thermostat. Models having 2 to 5 psi
(15 to 35 kPa) or 8 to 13 psi (55 to 75 kPa) operating
ranges are used in systems where the VP526 is sequenced
with another valve or separate control functions.

Rev. 5-77
Copyright (C) 1977 Honeywell Inc. ,o,m Nomo., 75.5547
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OPERATION

Minimum control air from the temperature controller
closes Port A and opens Port B providing full flow
through the coil and Ports B to AB.

As the air pressure is increased into the operating
range of the valve, the valve plug moves away from Port
A resulting in reduced flow through the coil. Maximum
control air pressure closes Port B and opens Ports A to
AB, bypassing the flow around the coil.

SPECIFICATIONS

VALVE SIZES: 3/8 in. (for 1/2 in. OD tube) and 1/2 in.
(for 5/8 in. OD tube).

CAPACITY INDEX (Cv):
3/8 in. valve: 1.0 or 1.6 Cv.
1/2 in. valve: 1.6 or 2.5 Cv.

NOMINAL BODY PRESSURE RATING: 250 psi
(1720 kPa) maximum.

COIL

CONTROL
AIR

v,2,I,o. pOR,

’ ,o

SUPP RETURN
Fig. 1. Typical Operation Diagram.

CONTROLLED MEDIUM TEMPERATURE: 35 to 250
F (2 to 121 C).

CLOSE-OFF RATINGS: Refer to Figure 2.

OPERATING RANGES: Refer to Figure 2.

MAXIMUM SAFE AIR PRESSURE: 30 psi (205 kPa).

MAXIMUM DIAPHRAGM TEMPERATURE: 230 F
(1 lO O.

PORTS B A B A B A

5[2 IO 3 ,I
(35) 4(J) (70) (20 (75) (55)

Z 6 II 2 12 70
(40) (7) (75) 04) (85)(5o)

7 0 12 13 6
( (50) [85) (7)(0) (40)

ll: 8 13 14 5. (55) [90) (95) (35)
:_ 9 4 ‘5 4

(60) (95) (lOS) 128)
-JO=o ,o ,‘5 ,6 3
t- (70) 005) 010) 20
zI--
O II 16 17 2
o< (75) [JlO) (It7)

12 17 18
(85) [117) (124) (7)

13 18 0
(90) 124)

14
(9s)

5 JO 15 20 2,5 30 35 40 45 50 55 60 65 70
(34) (70) (103) (140) (172) (2i0) (241) (275)(310) (345)(379) (415) (448)(480)

CLOSE- OFF PRESSURE RATI NG, PSI (kPa) 3977

*DIFFERENTIAL PRESSURE BETWEEN SUPPLY AND RETURN LINES

Fig. 2. Close-Off Ratings at Various Actuator Pressure.
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MAINTENANCE

CLEANING

Remove all dirt and grease accumulation from around
the valve assembly. A recommended cleaning solvent is

chlorothene or Vythene (containing trichloroethane,
inhibited 1-1-1) available at most office supply stores.

CAUTION

Exercise special care when using solvents. Avoid
prolonged inhalation and/or contact with skin.
Careless handling can result in permanent damage
to the respiratory system or skin tissue.

OPERATIONAL CHECK

Observe physical appearance of valve. Check for signs
of leakage around the stem, bonnet, or at the connec-
tions. Determine proper operation by adjusting the
thermostat setting above the present room temperature.
On heating applications, the temperature at the coil and
discharge air should increase as the flow increases through
the coil.

Adjusting the setpoint below room temperature should
close off the flow through the coil, decreasing the coil
and discharge air temperature. The reverse can be ex-
pected on cooling applications.

The valve operation should occur within the rated
operating spring range (+1 psi) of the valve.

TROUBLESHOOTING

If there is evidence of a sticking stem or if leakage
around the stem is observed during the valve operation,
the valve should be repacked.

If there is no flow through the valve, first consider:

l. Are system circulating pumps running?

2. Is piping air locked? Bleed as required.

3. Is the system thermostat functioning properly?

Measure, with a pressure gage, for changes in branch
line pressure as the thermostat is adjusted. If the pressure
does not change according to the adjustment, refer to

the Service Data sheet applicable to the specific thermo-
stat to find and correct the malfunctions.

If all associated equipment checks out OK, the valve
is stuck in position and must be disassembled, cleaned
and repacked.

If flow through valve is uncontrollable, consider:

Does branch line pressure change as the thermostat
is adjusted? If not, disconnect tubing at top of
actuator and check for a leaking diaphragm by
attaching a gage and pressure bulb assembly to the
actuator. Attempt to pump up the actuator to
13 psi (91 kPa). If the pressure cannot be main-

rained, a leaking diaphragm is indicated and it or

the complete top assembly must be replaced.

If the pressure is maintained but drops when re-
connected to the system piping, suspect an air
leak at the fittings, in the piping, at the thermo-
stat, etc.

If the air pressure changes measured at the operator
are normal, but the uncontrolled flow persists,
suspect a defective valve seat or plug or the possi-
bility of some foreign object within the valve body
preventing the plug from seating properly. The
valve must then be disassembled.

If the throttling plug is found to be defective, or

the upper seat damaged, replacement parts can be
installed. If the lower valve seat is defective, the
complete valve assembly must be replaced.

3 75.5547



REPAIR

GENERAL

RECOMMENDED SPECIAL TOOLS

1. Pressure bulb and gage assembly includes:

a. Pressure bulb, No 852.
b. Tubing (11/32 OD x 5/32 ID), No. 853.
c. "T’ fitting (1/4 x I/4 barb x 1/8 FPT), No. 1614B.
d. Gage 0 to 30 psi No. 305909.

2. 1-1/4 in. thin open-end wrench (make sure this is the
correct size for both bonnet assemblies), No. 638.

3. Thermostat key, No. 301572A to remove tamperproof
cover mounting screw on older models.

4. Upper valve seat removal tool, No. 3833.

PACKING REPLACEMENT (Part No. 14003297-001)
(See Figures 3 and 4)

1. Remove system air and water pressure. Disconnect air
tubing from actuator.

2. Unscrew valve bonnet, using a flat open-end wrench,
and remove top and insert assembly from valve body
by removing retainer or screw from side of top and
twisting counterclockwise. Lift off top assembly.

3. Remove cup and main spring by sliding cup to dis-
engage stem from captive hole in cup.

4. Remove packing nut from Series and 2 versions. On
Series 3 models, the base and packing gland must be
removed.

5. Thoroughly clean the packing nut and stem with the
recommended cleaning solvent. Inspect stem for
scoring or bent conditions. Replace if needed.

6. Reassemble all parts in reverse order of disassembly
using fresh lubricant, new packing, spring and spacers.

7. Restore air and water pressure to system and make
Operational Check.

DIAPHRAGM REPLACEMENT

A defective diaphragm is best repaired by replacing
the complete top assembly as shown in the Parts List.
The diaphragm only can be replaced in Series and 2
models, however it is recommended that the entire top
assembly be replaced with either the standard top
assembly or the vandalism shield assembly which are
interchangeable. To replace top assembly:

1. Disconnect air tubing at actuator fitting.

2. Remove top assembly retainer. Turn top counter-
clockwise and lift off.

3. Install replacement unit and connect tubing.

STEM, PLUG AND/OR UPPER SEAT REPLACEMENT
(See Figure 5)

1. Remove system air and water pressure. Disconnect air
tubing from actuator.

2. Remove actuator as previously outlined.

3. Remove upper valve seat with special seat removal
tool, Part No. 3833. Inspect and replace if worn.

With the upper seat removed, lift out the stem and
tlottling plug assembly and check its condition and
that of the lower valve seat.

Replace plug, if necessary, by removing the small
"c" locking rings at the end of the stem. Remove the
plain and tension washer from the stem and slide off
the defective throttling plug.

NOTE: A small O-ring is located in the stem recess,
concealed by the plug.

If the stem is being replaced, the washers and "c"
ring referenced in step 5 must also be removed from
above the throttling plug.

Whenever the plug.or stem is replaced, a new O-ring
as well as locking rings and washers must also be re-
placed.

When reassembling, the convex surface of the tension
washer(s) must be in contact with the plug.

Complete reassembly of valve and repeat Operational
Check.

75-5547 4



PARTS LIST (Series ! & 2- Metal Top Assembly)
CONNECTOR

NUT

SPACER (ON OLDER VALVES)

COVER *

TAMPER PROOF
SCREW

RETAINGE(REPLACE WITH

CUP *

315917
DI APHRAGM

NEW TOP
ASSEMBLY

CUP

SPRING- 316027 [2 TO 5 PSI RANGE (15 TO 35kPo]]-GREEN
315913 [3 TO I0 PSI RANGE (20 TO 70kPe)]-ORANGE
316026 [8 TO II PSI RANGE (55 TO 75 kPe)]-YELLOW

NUT

PACKING**

SPACER**

SPRING**

BONNET ASSEMBLY -316069A 5/8 IN. VALVES
-315925A I/2 IN. VALVES

I’INCLUDED IN NEW TOP ASSEMBLY-14003102-001 (CAN BE USED
INTERCHANGEABLY WITH METAL CUP ACTUATOR ON SERIES
AND 2) THAT IS NOW AVAILABLE AS VANDALISM SHIELD
ASSEMBLY 14003648-001. (SEE FIG. 5)

INCLUDED(WITH LUBRICANT)IN VALVE REPACK KIT NUMBER 14003297-001.

Fig. 3. Exploded View of Series and 2 VP526A Valves with Metal Actuator Cup.
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PARTS LIST (Series 3)

RETAINER- 14001046-001

CUP*

DIAPHRAGM*-315917

CUP

SPRING-316027 [2 TO 5 PSi RANGE (15 TO 35kPo-GREEN
315913 [3 TO IOPSI RANGE (20TO 70 kPo] ORANGE
316026 [8 TO II PSI RANGE (55 TO 75 kPo]YELLOW

BASE- 14003313-001

THESE PARTS AVAILABLE
AS REBUILD KITS-
14003475-001 AND
14003476-001. CAN BE
USED TO REBUILD VP527
VALVES OF ANY SERIES.
USE 14003475-001 TO
REBUILD VALVES WITH
CV OF .4 AND.63. USE
14003476- 001 TO
REBUILD VALVES WITH
CVOF I.OAND 1.6. ALL
SPRINGS INCLUDED IN
REBUILD K IT.

PACKING GLAND- 14003315-001

PACKING

SPACER

SPRING

BONNET- 14003381-001- I/2".VA.LVE
mo33e2-00-s/g VALVE

* INCLUDED IN NEW TOP ASSEMBLY-
14003102-001.- INGLUUD (WITH LUBRICANT) IN VALVE
REPACK KIT 14003297-001

Fig. 4. Exploded View of Series 3 VP526A Valves.
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PARTS LIST (All Series)
BONNET

VDAL SHI I NPT

SEAT-IUSE SEAT
REMOVAL TOOL P/N
5855)

II 5158-5/8 IN. VALVES
SH-IN RETAI

"01I01-001
STEM- / POSITI

NDICATI I M

30495-WSHER512554-"0 RING

N1 3;46"5/8 IN. VALVES 1.6Cv
3154-5/8 N. VALVES2.SCv
316209-1/ IN. VALVES I.OCv

l[ 3,6210- ,/2 IN. VALVES ,.6 Cv
Fig. 6. Acce.oes for 526A V=ves.

>14OO0639-0OI TENSION
WASHE ()

3?.0047- "C" RETAINER(2)

BODY (NOT
AVAILABLE
SEPARATE LY)

LUBRICANT 14002734-001
PLASTITUBE 2

3glO

Fig. 5, Exploded View of Parts Common to All Series

VP526A Valves.

MAY BE USED IN PLACE OF STANDARD 14003102-001
ACTUATOR ASSEMBLY WHEN I/4" PLASTIC BARB
CONNECTOR IS UNACCEPTABLE.

ACCESSORIES:
Position Indicator Part No. 140011014)01.

Vandalism Shield Assembly: Part No. 14003648-001.
Consists of cover assembly with 1/8 in. NPT air con-

nection and push-in retainer.
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SALES AND SERVICE
ALABAMA FLORIDA MAINE NEW MEXICO OKLAHOMA

Birmitghm, Jacksonville, Portland, Albuquerque, Oklahoma City,
(205) 323-2431 (904) 396-6971 {207) 7753501 (505) 884-1070 (405) 848-2811

Mobile, Miami, FL Tulsa,
(800) 633-1644 (305) 592-8140 MARYLAND

(918) 437-5934
Baltimore. YORK

Orlando, (301) 828-0900 Albany, NY
(305) 894-3131

(518) 456-7000 OREGONAnchorage. Tnpa. FL MASSACHUSETTS
(907) 274-0551 (813) 877-6426 Boston. MA

Buffalo, Eugene, OR

(617) 962-0250
(716) 689-0200 (503) 485-2251

ARIZONA GEORGIA Brooklyn, NY Portland,

Phoenix, Atlanta, MICHIGAN (212) 392-4300 {503) 2454)731

(602) 861-4512 (404) 982-2495 Detroit, Manhattan.

Tucson.
(313) 478-1600 (212) 392-4300

(602) 795-4209
HAWAII Grand Raoids, Rochester,

PENNSYLVANIA

Honolulu, (616) 247-4811 Harrisburg,

(808) 537-5514 (716) 424-2700 (717} 564000

ARKANSA Saginaw. MI Syracuse, Philadelphia.(517) 792‘8707Rock, ILLINOIS (315) 451-4000 (21E) 666-8302
(501) 864-0070 Chicago North,

(312) 4789266
MINNESOTA White Plains, Pittsburgh,

Duluth, MN (914) 946.7511 (412) 928-4235
CALIFORNIA Chcago South (Lansing), {612) 770-8557 Woodbury, Wilkel-Ba=’re.Irvina, CA (312) 568-4200

(714) 557-6392 Minneapolis. (516) 931-1506 (717) 654-2477
Elgin, {612) 830-3880

Los Angeles. CA (312) 697-7880
(213} 726-6161 Paul, MN

Peoria. (612) 770‘8557 CAROLINA PUERTO RICO
Sacramento, (309) 692610 Charlotte, San Juan.
(916) 485-2221 MISSISSIPPI (704) 364-4770 (809) 792-7075

Diego. Jackson.
{714) 292-5311 Wayne, IN (601 982-2090

Greensboro, NC

(219) 482-9654
(919) 292-1556 I’SLAND

Jo$,
MISSOURI Providence,

(415) 957-3674 Indlanpolis,

(317) 243-0831 City. (4011 43‘8000
San Francisco, CA (816) 358-4200 DAKOTA

FargO,(415) 957-2674 IOWA St. Louis, MO (701) 235-4221 SOUTHDavenport. (314) 576-2635

COLORADO (319) 359-3441 Columbia, SC

Denver, CO Moines.
(803) 765-9426

(303) 779‘8295 (515) 288-3601 Omaha, Greenvilte,
(402) 331.3200 Akron, OH

(803)
(216) 733-2244

KENTUCKY
CONNECTICUT

Louisville, HAMPSHIRE Cincinnati,
Hartford, CT

(502) 459-5970 Bedford. (513) 745-7151 DAKOTA
(203) 549-3800 (SS3) 625-8502

Cleveland, Falls,

(216) 4596057 (605) 3360986
LOUISIANA JERSEYDELAWARE

Wilmington,
Baton Rouge. LA Laurel. Columbus,

(302) 762-3100
{504) 924-8626 (609) 234-2224 (614) 486-5971

Orleans, Pmipfny. NJ Dayton. OH Memphis,

DISTRICT OF COLUMBIA (504) 456-7232 (201) 263-2225 (513) 237-4035 (901) 345-8222

Wshington DC Shreveport, LA Westfield. Toledo. Nashville,
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Honeywell Comfort Control Systems
AK3470B&C CONDENSATE TRAPS

AND AK3485D,E&F COMPRESSOR
TANK DRAIN KITS

Installation Instructions

BEFORE INSTALLING, NOTE

The AK3470B and C Condensate Traps provide
automatic compressor tank drainage. The AK3485D, E
and F Compressor Tank Drain Kits contain the trap and
all the necessary fittings for mounting on most Honey-
well compressors (see Table I).

If the installation requires both a dryer drain and a

tank drain, use two separate traps.

Table 1. Condensate Traps and Kit Applications.

Drain
Only

AK3470C

AK3470B

Drain and
Fittings Kit

AK3485E

AK3485D

AK3485F

Tank Size in Gallons (Liters)
Oil Lubricated

Oil-Le
WP260

12 (45)
20 (76)

20(76)
30(114)
30(114)
60(227)

Single
WP231

20 (76)
20 (76)
30 (114)
30(114)
60(227)
60(227)
60(227)
80(303)

120(454)
120(454)
120(454)
120(454)

Dual
WP241

30(114)
80(303)
80(303)
80(303)
80(303)
80(303)
80(303)

120 (454)
200 (757)

O.S.
Suffix

T
A
Y
B
C

D
E
F
G
H

H
J
K
L
M

Power

1/6
1/4
1/3
1/2
3/4

1-1/2
2
3

5

7.1/2
10
15
20

orm N..b.,9 5"7 1 13
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See Figures 1 through 3 for installation diagrams.
Install the trap so the bowl is upright and the manual
drain button is accessible.

If it is necessary to raise the compressor to allow for
sufficient clearance, use cork and rubber blocks (CCM-
3005) as shim material.

Make equalizing connections to the top of the trap as
illustrated. NEVER connect to bottom of the tilter bowl
as the filter resistance may cause the air to bypass the
filter.

NOTE: Always install the trap below the tank and on a
horizontal plane.

INSTALLATION

After unpacking the trap, physically examine it for
shipping damage. Invert the trap assembly several times
to observe that the float moves up and down freely. If it
binds or hangs up on the sides of the plastic bowl,
remove the bowl and carefully straighten the float stem
as required or replace.

NOTE: Use caution when replacing the bowl so as not
to crossthread the bowl into its metal base.

Remove the two protective plastic pipe plugs from
the unit.

NOTE: Do not twist the drain body by hand. Use a
wrench on the hex adapter only. Turn the body
only in the clockwise direction so as not to
loosen the connector and cause an air leak.
When making connections to the bowl, hold the
compression fitting with a wrench to prevent
damage to the threads in the top of the bowl.

EXISTING GAUGE

/’1/4" MPTX I/4"FPT X 318" O.D. (CCM 1558T) COMP. FITTING

TANK

3/8" TUBE

3/8" COMP. FITTING
(SUPPLIED AS PART OF TRAP)

K3470C
I/4" MPT

ADAPTER(CCMI592BT

POLY
TO DRAIN

I."X6"GALV. NIPPLE/ /
(CCM 1956)

I/4" GALV. UNION (CCMI912)
/XI/4" X 2" GALV. NIPPLE (CCMI948)

3/8" X I/4" BRASS BUSHING (CCMI694T)
I/4" GALV. 90 ELBOW (CCM 1826)
I/4" CLOSE GALV. NIPPLE (CCM 1946)

/GAUGE CONNECTIONS IN TANK ON
WP251 ’S AND WP241’S. FOR WP260’S,
CONNECTION IS ON TOP OF TANK.
REMOVE EXISTING GAUGE AND INSERT
1558T.

SUPPLIED IN KIT
FOR 60 AND 80 GALTANKS USE TWO- I/4" X 6"
NIPPLES AND A I/4’ COUPLING (CCM 1871)

Fig. 1. AK3485E-for Compressors of 3/4 lip or Loss.
9"1’01
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EXISTING GAUGE

" Z’I/4" MPTX I/4" FPT X 3/8" O.D. (CCM 1558T) COMP. FITTING

3/8" TUBE

3/8" COMP. FITTING

TANK (SUPPLIED AS PART OF TRAP)

ZAK5470B
/

I/4" MPT

3/8"0.D. POLY
TUBE TO DRAIN

/’ I/4" X 2" GALV. NIPPLE(CCM 1948)
Z I/2" X I/4" BRASS BUSHING (CCM 1696T)

"/GAUGE CONNECTION IN TANK ON WP231’S
AND WP241’S. FOR WP260’S, CONNEC-
TION IS ON TOP OF TANK. REMOVE EXIST-
ING GUAGE AND INSERT 1558T FITTING.

/SUPPLIED IN KIT.

FOR 60 AND 80 GAL TANKS USE TWO
I/4" X 6" NIPPLES ND I/4’"COUPLING

/I/4" GALV. 90 ELBOW (CCM 1826)
Z I/4"CLOSE GALV. NIPPLE (CCM 1946)

(CCM 1871) IN KIT.

Fig. 2. AK3485D-for Compressors of lip or More with Tanks No Larger Than 80 Gallons (303 Liters).

EXISTING GAUGE

’1/4" MPT X I/4"FPT X 3/8" O. D. (CCM 1558T) COMP FITTING

TANK

3/8" TUBE

/ 5/8" COMP. FITTING
SUPPLIED AS PART OF TRAP)

..2" X 2" GALV. NI PPLE (CCM 1970)

-,

’5/8" X I/4"MPT
ADAPTER (CCM 1592BT)

3/8"0. D. POLY
TUBE TO DRAIN

,/GAUGE CONNECTION IN TANK ON WP251’S
AND WP241’S. REMOVE EXISTING GAUGE
AND INSERT 1558T.

/" SUPPLIED WITH KIT,

I/i>" PIPE FITTINGS SUPPLIED WITH

COMPRESSORS.

Fig. 3. AK3485F-for Compressors of 1 HP or More with Tank Sizes of 120 or 200 Gallons (454 or 757 Liters).

3 95-7113



OPERATION AND CHECKOUT

OPERATION

The trap consists of two components; a float mech-
anism and a pilot operated discharge valve. Condensate
liquid collects in the transparent bowl until the float
rises to the predetermined level. The valve automatically
discharges the accumulated liquid. The discharge valve
also contains a manual button which overrides the auto-
matic operation.

CHECKOUT

1. Apply air and check for leaks.

2. Check for automatic operation. Operating manually
does not insure automatic operation.

HONEYWELLeMInneapolIs, Minnesota 55408oScarborough, OntarloeSubsldlaries and Affiliates Around the World.ePrlnted in U.S.A.



Comfort Control SystemsHoneywell
LP91 4A & LP91 5A

PNEUMATIC TEMPERATURE
SENSORS

Service Data
GENERAL
DESCRIPTION

The LP914A and LP915A Sensors are direct acting,
proportional-type for use with a pneumatic receiver con-
troller in HVAC systems to control valves and dampers.

The LP914A has a rod and tube insertion element for
duct, well, or wall mounting.

The LP915A has a liquid-filled averaging element for
duct mounting.

APPLICATION

LP914A

Figure shows a typical application of duct-mounted
LP914A.

LP915A LP915

LP914

The liquid filled element of the LP915A is mounted in
a duct with capillary clips to sense average air tempera-
ture in HVAC systems.

DA RP908 DA RP908

CONTROLLER CONTROLLER

CHW
kS)

Fig. 1. LP914A Typical Duct-Mounted Application.

SPECIFICATIONS

Table 1. Model No., Sensing Range,
and Element Length.

Element Length
Model No. Sensing Range, F (C) in. (mm)

LP914AI003
LP914AI011

LP914A1029
LP914AI037
LP914AI045
LP914AI052
LP914A1060
LP914Al110
LP914A1144

LP914AI243
LP914A1250
LP914AI268
LP915AI044

LP915AI051
LP915AI077

-40to 160 (-40to 71)
-40to 160 (-40to 71)
40 to 240 (5 to115)
-40to 160(-40to 71)
-40to 160(-40to 71)
40to 240 (5 to 115)
-40 to 160 (-40 to 71)
-20 to 80 (-30 to 30)
25 to 125 (-5 to 55)
-20 to 80 (-30 to + 30)
-20 to 80 (-30 to + 30)
40 to 240 (5 to 115)
0to 200 (-18 to 93)
0 to 200 (-18 to 93)
30to 130(1 to 54)

15 (381)
12 (305)
15(381)
15(381)
6-1/2 (165)
6-1/2 (165)
6-1/2 (165)
15(381)
15(381)
15 (381)
12 (305)
15(381)

240 (6096)
104 (2642)
240 (6096)

Mounting

duct
wall
well
well
duct
well
well
well

duct
duct
wall

duct
duct
duct
duct

MODELS: See Table 1.

SENSING RANGE (Non-Adjustable): See Table 1.

11-85 Copyright (C) 1985 Honeywell Inc.
75-5527
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MAXIMUM SAFE TEMPERATURE AT ELEMENT:
LP914A: 265F (129C).
LP915A: 225F (107C).

SUPPLY AIR PRESSURE: 18 psi (124 kPa).

MAXIMUM SAFE AIR PRESSURE: 25 psi (172 kPa).

PRESSURE OUTPUT: 3 to 15 psi (31 to 103 kPa).

AIR CONSUMPTION: 0.021 scfm (9.9 ml/s).

AIR CONNECTIONS: Push-on barb fitting for 5/32

and 1/4 in. (4 and 6 mm) O.D. tubing.

OPERATION

Operation is similar for both the LP914 and LP915.
An increase in temperature at the sensing element (rod or
capillary) causes a proportional increase in branchline
pressure to the controller. For example, using the typical
application shown in Figure 1, as branchline pressure
from the controller to the n.c. valve increases, chilled
water is circulated through the cooling coil. A decrease in
temperature causes a decrease in branchline pressure pro-
portionately and closes the valve.

MAINTENANCE
EQUIPMENT REQUIRED

Commercial cleaning solvent.

CLEANING

Remove any accumulated dust or dirt with a soft
brush. A commercial cleaning solvent may be used if
needed.

IWARNINGk
Special care should be taken using solvents. Avoid
prolonged inhalation and/or contact with skin.
Careless handling can result in damage to the
respiratory system and skin tissue.

OPERATIONAL CHECK

A quick operational check may be performed by rais-
ing the temperature at the sensing element. The output
pressure should increase. Lower the temperature and the
output pressure should decrease.

ADJUSTMENT AND CALIBRATION

The LP914 and LP915 are factory calibrated and
require no adjustment.

CAUTION
1. Do not remove the cover of the sensor or tamper

with sensor in any way.
2. Take care to prevent the sensor element from

being dented or damaged.

TROUBLESHOOTING
Sensors are factory calibrated and cannot be recali-

brated in the field.

Ifa sensor is applied to be read over a large range, such
as outside air, then check the temperature(s) that is criti-
cal to the application.

1. Take accurate reading of temperature at sensing
element.

2. Read sensor temperature at receiver gage. If dif-
ference in readings is unacceptable, adjust gage to
read the same as the sensed temperature.

3. If not possible to adjust gage to the sensed tempera-
ture, place a known accurate receiver gage in the
sensor branch line.

4. Change the temperature of the sensor element by
heating or cooling, then allow sensor to slowly
return to original temperature.

5. If sensor temperature as read at the gage is too
high, replace the sensor.

6. If sensor temperature as read at the gage is too low,
inspect and/or change sensor filters and the restric-
tion that feeds the sensor. If the problem cannot be
corrected, replace the sensor.

75-5527 2



REPAIR
The only repair recommended for either the LP914 or

LP915 is periodic replacement of the filters and screen
for both the LP914 and LP915, and the gasket for the
duct mounted LP915. This is shown in Figure 2 in the

PARTS AND ACCESSORIES section. Device replace-
ment is recommended for any operational problems or
damage to the device.

REPLACEMENT OF FILTERS AND
SCREEN

1. Shut off system air and remove barb fitting from sen-

sor.
2. Remove and discard filters and screen. Replace with

new parts.

3. Connect barb fitting and turn on system air.
4. Perform operational check.

REPLACEMENT OF GASKET (LP91 5)

1. Shut off system air and remove mounting screws (3)
from LP915.

2. Remove gasket and replace with new part.
3. Turn on system air and perform operational check.

PARTS AND ACCESSORIES
PARTS LIST

Table 2. LP914A and LP915A Repair Parts List (Fig. 2).

Key Part No. Description

316429 Filter

2 309379 Screen

3 315602 Filter

4 315597 Gasket (LP915)

Screw, Slotted Hex-Head Drill Point.
LP914 (2), LP915 (3)

ACCESSORIES

1. Wells (LP914A):
Copper:

315046A 15-3/8 in. (385 mm) long.
315046B 7-3/8 in. (187 mm) long.

Stainless Steel:
315904A 15-5/16 in. (389 mm) long.
315904B 7-5/16 in. (186 mm) long.

2. Averaging Element Clip 314439- LP915A (Fig. 3).
3. Gasket 315182 duct-mounted LP914A (Fig. 4).
4. Outdoor Bulb Shield 311085-00107 --wall-mounted

LP914A (Fig. 5).
5. Bracket 315114 wall-mounted LP914A (Fig. 5).
6. Bracket 315115-00062 well-mounted LP914A (Fig.

6).

Fig. 2. LP914A and LP915A Replacement Parts (Table I).

3 75-5527



CLEARANCE FOR
# I0 SCREW

TAB MAY BE BENT ALONG DOTTED LINES
TO FACILITATE MOUNTING.

22645

Fig. 3. Capillary Clip for Duct-Mounted LP915A.

GASKET 315182

Fig. 4. Gasket for Duct-Mounted LP914A.

Fig. 5. Outdoor Bulb Shield and Bracket for
Wall-Mounted LP914A.

LP914A 315115-00062

Fig. 6. Bracket for Well-Mounted LP914A.
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Honeywell Limit Controls

General

The IA029E and F Reset Limit

Controls open a line or low voltage
circuit if the air temperature reaches
a critical level at controller location.
The primary usage of the IA029 is as

a fire thermostat in the ductwork of
air conditioning and ventilating sys-
tems. It is also suitable for use with

any warm air furnace to provide posi-
tive lockout of the burner in the event

of fan failure.

Features

If the circulated air reaches a tem-

perature indicative of fire, the limit

control shuts off the fan, preventing
the fan from contributing to the
spread of a fire.
Internal snap-switch actuated by a

bimetal strip inserted directly into

the air stream responds rapidly to

temperature changes.
Requires manual reset.

Specifications

MODELS

L4029E: Manual Reset Limit Control

with case and cover.
L4029F: Manual Reset Limit Control

less case and cover.

CUTOUT SETTING (Fixed)

To break the circuit at 125, 135, 165,
200, or 240 F (52, 57, 73, 93, or 115 C).

ELECTRICAL RATINGS (in Amperes)

30vAC 120vAC 240vAC

Full Load 2 10 5

Locked Rotor 60 30

0.25 amp full load at 0.25 to 12v DC.

SWITCH ACTION

Normally closed SPST, opens on tem-

perature rise to setpoint. Switch must be

manually reset to operate.

MAXIMUM AMBIENT TEMPERATURE

At switch: 190 F (88 C).
At bimetal: 350 F (176 C).

12-76
Form Number 74-3855
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MANUAL RESET

Button through front cover. Must be

pressed and released to remake switch

after temperature falls approximately 25
degrees below the cutout point.

DIFFERENTIAL

Manual reset only, after approximately

25 F drop in temperature.

DIMENSIONS
See Figures and 2.

ELEMENT INSERTION LENGTH

3 or 7 inches (76 or 178 millimeters)

MOUNTING MEANS

L4029E: Two screw holes are provided

through back of case (see Fig. 1).
L4029F: Two screw notches are pro-
vided through the backplate (see Fig. 2).
Where there is no intake duct, the
L4029E or F may be mounted on a

suitable bracket so the air entering the

fan is drawn across the element.

WIRING KNOCKOUTS (L4029E)

Bottom: for 1/2 inch conduit.

FINISH

Smooth gray.

UNDERWRITERS LABORATORIES, INC.

LISTED

L4029E, File No. MP465 Guide No.
MBPR.

UNDERWRITERS LABORATORIES, INC.

COMPONENT RECOGNIZED

L4029F, File No. MP466 Guide No.
MBPR.

WHEN ORDERING, SPECIFY

Model Number.
Element Length desired.

Cutout point desired.

,=7/16
()

:5/16 IN.(5) MOUNTING HOLES --7

2-3/4
(64)

I-I/2 SHEET METAL

(38) =-I OPENING SIZE

2-5/16
(59)

-/4 i--0/4
(6) (6)

3-7/32
(82)

74- ]855-(1

FIG. 1. L4029E DIMENSIONS IN INCHES (MILLIMETERS)
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I-I/2
(3)

2-3/4
(64)

2-518

2-3/ 6
(55)

(5)

/6-
(2)

L 7/32
(6)

///]--I 1/16---

SHEET METAL/ L (17)

OPENING SIZE

I/4
(6) (9)

7/8
(48) 74 -3855-b

Typical Operation

FIG. 2. L4029F DIMENSIONS IN INCHES (MILLIMETERS)

Figure 3 shows the LA029E or F
mounted in a ventilating or air condi-

tioning system. The safety control is

normally installed with element just
upstream of fan, so the air is drawn
across the element.

FAN TIMER
OR CONTROLLER
(IF USED)

I i
I I

L4029E,F

FAN MOTOR

/KPOWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED.

74-3855-c

FIG. 3. TYPICAL OPERATION OF L4029E OR F

3 74-3855
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Honeywell Remote Bulb Controller
MODEL NUMBER LP920A b B

General

The LP920 Remote Bulb Tempera-
ture Controller is a pneumatic single
temperature controller with a high
capacity valve and is available for direct

or reverse action. It provides propor-
tional control of pneumatic dampers
and valves to regulate air or liquid
temperature, sensed by an integral,
liquid filled element. This remote
temperature sensing element permits
instrument location where it’s easily
accessible.

Features
Fahrenheit or Celsius scales for all
adjustments.
Direct or reverse acting models.
Adjustable setpoint and throttling
ranges.
Scales in bold type for high visibility.
Replaceable f’dter cartridge.
Single point or averaging elements.

Specifications
MODELS
r LP920A: Direct Acting
rLP920B: Reverse Acting

SETPOINT RANGE

35 to 150 F (1.7 tO 66 C)

THROTTLING RANGE

5 to 25 F (3 to 15 C). Factory set at 10 F
(6 C). Scale marked for 5, 10, 15, 20,
25 F (3, 6, 9, 12, 15 C).

MAXIMUM SAFE AIR PRESSURE

30 psi (210 kPa)

MAXIMUM SAFE TEMPERATURE

Element: 230 F (110 C)
Controller: 150 F (66 C)

MINIMUM OPERATING TEMPERATURE

Controller: 35 F (1.7 C)

(80)

2.11/16
(68)

II II

5.9/16
(142)

82OI-

FIG. 1. LP920 DIMENSIONS IN INCHES (MILLIMETERS)

Rev. 5-79
Copyright (C) 1985 Honeywell Inc. 77-9873Form Number
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NOMINAL SUPPLY AIR PRESSURE

18 psi (125 kPa)

BRANCH LINE PRESSURE OUTPUT

3 tO 13 psi (20 tO 90 kPa)

AIR CONSUMPTION

.011 SCFM (.005 I/s)

ELEMENTS
rn 8 ft (2.44 m) averaging capillary (Fig.

2a).
rn3 in. (76 mm) capillary with 5-1/4 in. x

3/8 in. (133 mm x 9.5 mm) dia bulb for
well mounting (Fig. 2b).

[] 10 in. (254 mm) capillary with 5-1/4 in.
x 3/8 in. (133 mm x 9.5 mm) dia bulb

for integral duct mounting (Fig. 2c).
rn 5 ft (1.52 m) capillary with 5-1/4 in. x

3/8 in. (133 mm x 9.5 mm) dia bulb for
remote bulb duct mounting (Fig. 2d).

DIMENSIONS

Refer to Figure 1.

AIR CONNECTIONS

TWO barbs to fit 1/4 in. (6 mm) polyeth-
ylene tubing, marked for main and branch
lines ("M" and "B").

FINISH AND MATERIAL

Aluminum with corrosion resistant ano-

dized finish. Plastic knob and scaleplate.

ACCESSOR ES

Wells: No. 315046B 7-3/8 in. (187 mm)
copper, No. 315904B 7-5/16 in. (186
mm) stainless steel. Wells have 1/2 in.

NPT pipe threads.

Duct Mounting Clip for Averaging Capil-
lary: No. 314439.

WHEN ORDERING SPECIFY

Model Number Accessories.

AVERAGING ELEMENT
DUCT MOUNTING WELL MOUNTING

FIGURE 2D

BULB ELEMENT
DUCT MOUNTING

REMOTE

FIG. 2A-D. LP920 ELEMENTS AND MOUNTING HARDWARE
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Honeywell V5011A-E
Single Seated

Valves

GENERAL V5011 single-seated, two-way, straight-through valves provide
proportional control of steam, liquids, air, or other noncombustible
gases in HVAC systems requiring fight shutoff. They are available in
bronze bodies with screwed NPT end connections or cast iron bodies
with flanged end connections.

FEATURES Direct or reverse acting
Stainless steel stem with removable teflon or composition disc
Self-adjusting, spring-loaded packing material to suit application
Bronze, brass, or stainless steel plugs provide equal percentage or
linear flow characteristics
High pressure models available
Stainless steel, metal-to-metal seating available in smaller valve
sizes
Suitable for pneumatic or electric/electronic (Modutrol motor or
Versadrive) actuation with proper linkage
Repacking kits available for field servicing

Copyright (C) 1986 Honeywell Inc. 77-5315



DESCRIPTION
V5011 single-seated, two-way, straight-through valves

provide proportional control of steam, liquids, air, or
other noncombustible gases in HVAC systems requiring
tight shutoff.

SPECIFICATIONS
Models:
See Table 1

Flow Characteristics:
Equal Percentage or Linear. See Table 1 and Figure 1.

Dimensions:
See Table 2 and Figures 3 through 5

Close-off Ratings:
See Table 3 and Figure 10

Valve Pressure-Temperature Ratings:
See Figure 2

Stem Travel:
1/2- to 3-in. valves: 3/4-in. (19 mm)
4-, 5-, and 6-in. valves: 1-1/2 in. (38 mm)

Trim Materials:
Stem: Stainless Steel
Packing:

Teflon cone for ANSI Class 125 flanged V5011A
and ANSI Class 150 screwed V5011C valves

Rubber or teflon/rubber for ANSI Class 150 screwed
V501 IA valves

Teflon V-ring for ANSI Class 250 V5011D, E
valves

Disc: Removable composition
Disc Holder:.
Screwed bodies--brass
Flanged bodies---cast iron

Plug:
Screwed bodies with composition disc--contoured

brass
Screwed bodies with metal-to-metal

seating---contoured stainless steel
Flanged bodies--V-ported, skirt guided bronze

Seat:
Screwed bodies--brass (replaceable, screwed into
body)

Screwed bodies--metal-to-metal-stainless steel
Flanged bodies--bronze (replaceable, screwed into
body)

Body Materials:
Screwed end valves: Bronze
Flanged end valves: Cast iron

77-5315 2

V5011A-E Single Seated Valves
Valve Actuators:
V5011 valves require actuation provided by MP953s,
Versadrives, or electric/electronic Modutrol motors
as listed in Table 4. Refer to Figures 6 through 9 for
actuator dimensions.

Accessories:
Actuator and linkage

Selection, Table 4).
(refer to Valve/Actuator

IOO

9O

8O

70

,o

30.

20-

IO

400

350

300

250

200

150

100

50

0
0

EQUAL %
CONTOURED
PLUG

"..--.../

/

/

/

/
/

/
/

MODIFIED
LINEAR
PLUG

10 20 30 40 50 60 70 80 90
FLOW-PERCENT OF MAXIMUM

Fig. 1. Typical Flow Characteristics.

V5011 D, E (FLGD)
CLASS 250

IO0

5630

’V5011A (SCRWD)

(FLGD)
ANSI CLASS 125 (STEAM)

275F 7F

FLUID TEMPERATURE (F)

NOTES:

1. FOR HEATING FLUID TEMPERATURES, THE VALVE AND/OR
PIPING SHOULD BE INSULATED TO PREVENT AMBIENT
TEMPERATURES FROM EXCEEDING ACTUATOR RATINGS.

2. MAXIMUM TEMPERATURE DIFFERENTIAL IN ALTERNATE
HOT-COLD WATER USE, 140F.

C204

Fig. 2. Valve Pressure-Temperature Ratings.
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V5011A-E Single Seated Valves
Table 1. Model Descriptions and Body Specifications.

Model and

Plug
Characteristic

V5011A Equal
Percentage
V5011C Linear

V5011A Equal
Percentage
V5011D Equal
Percentage
V5011A Equal
Percentage

,ction A
Direct

Direct

Direct

V5011B Equal Reverse
Percentage
V5011D Equal Direct
Percentage

ReverseV5011E Equal
Percentage

End
Connections

Screwed NPT

Flanged

Ranged

Body
Size in
Inches

1/2

Capacity
Index (Cv)

3/4 6.3
10.0

1-1/4 16
1-1/2 25
2 40
2-1/2 63

2-1/2 or 3

4, 5, or 6

100
63; 2-1/2 in.
100; 3 in.

160; 4 in.
250; 5 in.
360; 6 in.

ANSI
Body
Class

150

125

250

125

250

A Direct: stem down to close.
Reverse: stem up to close.

A0.4 Cv available only on V5011C

B

5622-2

Fig. 3. V5011A and C Screwed, Direct Acting Body
Dimensions.

L/SEE TABLE FOR ACTUAL NUMBER (: BOLT HOLES
5634-I

Fig. 4. V5011A and D Ranged Body Dimensions.
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V5011A-E Single Seated Valves
Table 2. V5011A-E Approximate Dimensions in Inches (Millimeters).

Model and
Figure

Reference
V5011A & C
Screwed,
Direct Body
(Fig. 3)

V5011A
Flanged,
Direct Body
(Fig. 4)

V5011B
Flanged,
Reverse Body
(Fig. 5)
V5011D
Ranged,
Direct Body
(Fig. 4)

V5011E
Flanged,
Reverse Body
(Fig. 5)

Valve
Size
(in.) A

1/2 2 (51)
3/4 1-7/8 (47)

2(51)
I-1/4 2-3/16 (56)
1-1/2 3(76)
2 3-1/4 (83)
2-1/2 2-13/16 (71)
3 3-1/4 (83)
2-1/2 4-13/16 (122)
3 5-3/8 (136)
4 7-9/16 (192)
5 7 (178)
6 8 (203)
4 4-11/16 (119)
5 5-5/8 (143)
6 6-9/16 (167)

2-1/2 4-13/16 (122)
3 5-3/8 (136)
4 7-9/16 (192)
5 7 (178)
6 8 (203)
4 4-3/4 (120)
5 5-3/4 (146)
6 6-11/16 (170)

1-3/4 (44)
1-3/4 (44)
1-5/8 (41)
1-1/2 (38)
I-3/8 (35)
2 (51)
2-3/8 (60)
2-3/8 (60)
4 (102)
4-5/8 (117)
5-3/16 (132)i
6-1/8 (155)
7-1/16 (179)
8-1/16 (205)
7-1/2 (190)
8-1/2 (216)

3-3/4 (95)
4-1/4 (108)
5 (127)
5-I/2 (140)
6-1/4 (159)
7-5/16 (186)
6-3/4 (171)
7-7/8 (200)

C
3-3/8 (86)
3-1/2 (89)
4-3/8 (111)
5 (126)
5-3/4 (146)
5-3/4 (146)
7-1/2 (194)
8-7/8 (226
9-1/2 (241)
11(279)
13030)
15081)
16-1/2(419)
13 (330)
15 (381)
16-1/2(419)

11-1/2 (292)
12-1/2 (317)
14-1/2 (368)
16-3/4 (425)
18-5/8 (473)
14-1/2 (368)
16-3/4 (425)
18-5/8 (473)

D

7 (178)
7-1/2 (190)
9 (229)
10 (254)
11 (279)
9 (229)
10 (254)
11 (279)

7-1/2 (178)
8-1/4 (209)
10 (254)
11 (279)
12-1/2 (318)
10 (254)
11(279)
12-1/2 (318)

E
1-13/16 (46)
1-13/16 (46)
1-15/16 (49)
2-9/16 (65)
3-9/16 (90)
3-9/16 (90)
4-3/8 004)
4-15/16 (125)
2-1/2 (63)
3 (76)
4 (102)
5 (127)
6(152)
4 (102)
5 (127)
6 (152)

2-1/2 (63)
3 (76)
4 (102)
5 (127)
6 (152)
4 (102)
5 (127)
6 (152)

1-5/8 (41)
1-5/8 (41)
1-3/4 (44)
1-15/16 (49)
2-11/16 (68)
2-5/16 (58)
3-1/16 (77)
3-5/8 (92)
3/4 (19)
3/4 (19)
3/4 (19)
7/8 (22)
7/8 (22)
3/4 (19)
7/8 (22)
7/8 (22)

7/8 (22)
7/8 (22)
7/8 (22)
7/8 (22)
7/8 (22)
7/8 (22)
7/8 (22)
7/8 (22)

G
5 (127)
5 (127)
5-1/8 (130)
5-5/16 (135)
5-7/16 (138)
5-11/16 (144)
5-15/16 (151)
6-3/8 (162)
5-1/2 (140)
6 (152)
7-1/2 (190)
8-1/2 (215)
9-1/2 (241)
7-1/2 (190)
8-1/2 (215)
9-1/2 (241)

5-7/8 (149)
6-5/8 (168)
7-7/8 (200)
9-1/4 (235)
104/8 (270)
7-7/8 (200)
9-1/4 (235)
10-5/8 (270)

No. of
Flange Bolt

Holes

8
8
8
8
12

8
8
12

TABLE FOR ACTUAL NUMBER OF BOLT HOLES

Fig. 5. V5011B and E Flanged Body Dimensions.

MINIMUM CLEARANCE 4

’- KNOCKOUTS FOR
1/2 IN. CONDUIT

Ic ol

5-5/8
(]43)

io

10
(2541

15255

Fig. 6. Typical Electric/Electronic Actuator with Q601
Linkage Approximate Dimensions in Inches

(Millimeters). M644 Shown.
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@OBSTRUCTION
GL

1181)

MP953C, MP953D,

A A A A
5-1/8 (130) 9-1/4 (235) 4-5/8 (1171 4-3/8 (ill)

8-1/4 (210) 11-1/8 (283) 6-1/2 1165) 5-3/8 1137)

1/2 (343) 18-1/8 (460) 1254) 7-11/16 (1951

Fig. 7. MP953C-F Dimensions in Inches (Millimeters).

V5011A-E Single Seated Valves
///I/////////////

MINIMUM
CLEARANCE

4 (IOO)

7/8

NOCKOUT
OR 1/2 IN.J

(I 74)

o.(s) Ill Ill 1DIAMETER II II

3.2 4.0

(82) 1102)

DIMENSION IS FOR MLX84; MLX86 IS 7.8 (199) TO ALLOW FOR BATTERY.

Fig. 9. Versadrive Actuator Dimensions in Inches
(’Millimeters).

MINIMUM CLEARANCE 41100)

(C)(C)

Approximate Dimensions in Inches (Millimeters). Motor
shown is representative, other motors may vary in size.

Table 3. Close-Off Ratings for V5011A-E Valves with
Electric/Elecla’onic Actuators.

Close-Off Ratings psi (kPa)

Linkage Seal-Off Force

160 lb 80 lb
Model (711 N)A (356 N)A

VS011A&C 150 (1034) 150 (1034)
Screwed
Connections

150 (1034) 122 (840)
150 (1034) 106 (731)
141 (970) .60 (414)
.91 (627) 39 (269)
.55 (379) .22 (152)
.32 (221) .12 (83)
.20 (138) .8 (55)

V5011A&D 26 (179) 10 (69)
Ranged 20 (138) .7 (48)

10 (69)1
6(41)A
.4 (28))

V5011B&E ]0 (69)1-- A
Flanged .6 (41) ?/3

.4 (28))

/ 160 lb--q618A (1601b o1); (0m, ], K

Size in
Cv Inches

0.40
0.63
1.0 1/2
1.6
2.5
4.0
16.3 .3/4

.10.0

.16.0 I-1/4

.25.0 1-1/2

.40.0 2

.63.0 2-1/2

100.0 3
63.0 2-I/2

100.0 3
160.0 4
250.0 5
360.0 6

160.0 4
250.0 5
360.0 6

80 Ib---Q618A (801b model); Q610F, G, L, M; Versadrive

160 lbQ601E only

Copyright (C) 1986 Honeywell Inc. 5 77-5315



V5011A-E Single Seated Valves

(KPA)

(7off ()1o

1701 () ( NSO) (6ZO) 1760) 18951 (105)

1851 1

(KPA)

c

&

,
-1

.. (zo)

(’() (20) (45) (4) (.0) (8) (lO)

E

USE 4-11 PSI (30-75 KPA) RANGE FOR
DETERMINING CLOSE OFF OF VALVES USED
WITH MP953 E.

DUE TO DIFFERENCES IN VALVE BODY
CONSTRUCTION, SCREWED AND FLANGED
PATTERNS HAVE DIFFERENT CLOSE-OFF
RATINGS. THIS APPLIES TO 2-1/2 AND IN.
VALVE SIZES. SEE B, C, E, AND F.

USE 8-|3 PSI (55-90 KPA) RANGE FOR
DETERMINING CLOSE OFF OR VALVES
USED WITH MP953F.

(KPA)

1751

(5%) (851

(tool

(70} ()

1751 11051

(90] 0201

(95) (125}

(10

C--1.]/2-3

12 (NORMALLY

1851

"1 I\IN 1"4 I",LI

(70) 1205} (} (620)

(KPA)

B

(KPA)

T O,

OPEN)

,, ,
11051

1351 11) 11701 12401 13101 11
{KPA)

D

(KPA)

(NORMAY CLOSED)

T

(,

J LIIJ

Fig. 10. Close-Off Pressures at Various Control Air Pressures for V5011A-E Valves and MP953 Pneumatic Actuators.

77-5315 6 Copyright (C) 1986 Honeywell Inc.



V5011A-E Single Seated Valves
Table 4. Valve/Actuator Selection.

Size
in

M’od el Inches

V5011A 1/2

3/4

1-1/4

1-1/2

2
2-1/2

2-1/2

4
5
6

V5011B 4
5
6

V5011C 1/2

3/4

1-1/4

1-1/2

2
2-1/2

V5011D 2-1/2

3
4
5
6

V5011E 4
5
6

Cv
.63, 1.0,

1.6, 2.5, 4.0
16.3
10
16
25
40

63
I00

Pneumatic
Actuators

.40, .63, 1.0,
1.6, 2.5, 4.0
16.3
I0
16
25
40
63
I00

AI,CI

A1,CI

A2, C2 BI,DI

Two-Position
Floating

Non-Sprlng
Return

E, n, V

Proportional
Spring
Return

M, N, U

Proportional
Non-Sprlng

Return

Electronlc Actuators

Proportional
Spring
Return

Q, R, X

A2, C2 B1,D1 E, F, V M, N, U Q, R, X S

63 A2, C2 B1, D1 E, P, V M, N, U Q, R, X S
100 A2, C2 B1, D1 E, F, V M, N, U Q, R, X S

160 A3, C3 F
250 A3, C3 F
360 A3, C3 P
160 A3, C3 F
250 A3, C3 P
360 A3, C3 F

A1, C1 A2, C2 B1,D1 E,F, orV M,N, orU Q,R orX S

E, F, V

E, F, V
E, P, V

F
F
F

Electrlc Actuators

Two-Positlon Proportional
Spring Non-Spring
Return Return
Horl J, L, T, orW

HorI J, L,T, W

H J, L, T, W
H J, L, T, W

K
K
K
K
K
K

Horl J,L,T orW

Horl J,L,T, W

Horl J,L,T, W
H I, L, T, W

K
K
K
K
K
K

A2, C2 B1,D1
A2, C2 B1, D1
A2, C2B1, DI
A3, C3
A3, C3
A3, C3

M, N, U

M, N, U
M, N, U

A3, C3
A3, C3
A3, C3

A1, C1

Q, R, X
Q, R, X
Q,R, X

63
100
160
250
360
160
250
360

Notrecommended for tight close-off. Use pneumatic actuator.

TheMP953C-F rolling type diaphragm actuators which provide
proportional control of VS011 valves.

A1--MP953E D.A. 5 in. diamet=" with pesitioner.
A2MP953E D.A. in. diameter with pesitioner.
A3--Mt’953E D.A. 13 in. diameter with pesitioner.

BI--M953F R.A. 7-1/8 in. diameter with positioner.

Cl--MP953C D.A. 5 in. diameter without positioner.
C2MP953C D.A. in. diameter without positioner.
C3---MP953C D.A. 13 in. diameter without pesitioner.

DI--MP953D R.A. 7-118 in. diameter without pesitioner.

Example Linkages:
Q601EI000I60 lb seal-off force.

Q618A1024-I60 lb seal-off force.

Q618A1032--80 lb seal-off force.

With
Letter Use Motor Linkage

Designation Similar to: Similar to:

E M644A Q618A1024
F M644C Q601E1000

H Mg45A Q618A1032
M845E Q618A1032

J M944A Q618AI024
K M944C Q601E1000
L M934A Q618AI032
M M945A Q618AI032

N M945F Q618A1032
Q M734 Q618A1032
R M744 Q618A1024
S M745 Q618A1032
T M954 Q618A1024
U M955 Q61 A1032

v ML884 Linkage
ML886 integral

W ML984 Linkage
ML986 integral

X ML784 Linkage
ML786 integral

Copyright (C) 1986 Honeywell Inc. 7 77-5315
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Honeywell Compressed Air
Treatment Unit
MODEL NUMBERHKN8210

GENERAL

The HKN8210 Compressed Air Treatment Unit
removes dirt, moisture, and oil from high-pressure
compressed air, and reduces the main air pressure to
meet control air system requirements.

The HKN8210B provides single-pressure supply.

The HKN8210C provides two-pressure supply.

All models include a refrigerated dryer, manual
bypass valve, coalescing filter, regulator, operating
status signal lights, and gages.

FEATURES

Nonfouling, self-cleaning, smooth-surface heat
exchangers for long service life.
Noncycling hermetically sealed refrigeration unit.
Refrigerant hot gas bypass valve for constant dew
point control.
Mechanical/coalescing type cleanable separator
for complete moisture separation from the air.
Operates efficiently from no flow to full flow.
Three-micron replaceable filter with in-depth bed
for long life (integral with separator).
Automatic moisture drain.
Power-on status light.
High air temperature warning light.
Wall mounting bracket assembly for easy installa-
tion.
Six-foot power cord with grounded plug.
One-piece dryer bypass valve for easy servicing.
High efficiency coalescing type filter capable of
removing oil aerosols and solid particles.
Separator and filter bowl guards.
Adjustable pressure regulator.
Separately adjustable safety pressure and relief
valve.
Inlet and outlet pressure gages for pressure regula-
tor.

SPECIFICATIONS

Air Capacity:
9.5 scfm maximum at 80 psig (552 kPa), and 100 F
(38 C) inlet and 100 F (38 C) ambient.

Outlet Dew Point:
13 F (- 11 C) at 20 psig (138 kPa) outlet (based on 80
psig [552 kPa] average inlet pressure and 37 F
[3 C] dryer dew point setting).

Ambient Temperature:
120 F (49 C) maximum.

Inlet Pressure:
150 psig (1035 kPa) maximum; 60 psig (410 kPa)
minimum.

Compressed Air Inlet Temperature:
120 F (49 C) maximum.

Electrical:
ll5V/60Hz/lph, 1/6 hp, 0.25 kW power con-
sumption.

Rev. 9-82
Orm 77-9856

Cornmerclal Bldg Group

MLF TAB: fl, C. 9.



Shipping Weight:
66 lb.

Mounting:
Wall or floor mounted.

Filter Rating:
0.025 micron absolute; 99.999 + % efficiency.

Normal Remaining Oil Content:
O. ppm.

Dimensions:
See Figure 1.

Options:
1. Single- or two-pressure supply.
2. 220/240V/lph, 50/60 Hz.
3. High altitude adjustment.
4. End screen(s).

When Ordering, Specify:
1. Model.
2. Options.

Compressed Airflow Schematic:
See Figure 2.

(381)

15 (381) "1
o JIL

AIR DISCHARGE U LAIR INLET
3/8 (10) OD TUBE FITTING

22-1/8 (563)

16-1/8 (410)

POWER ON (GREEN)
HIGH TEMP (RED)

3/8 (10) OD TUBE FITTING

=--6(153)

  OoO0000[

18075

Fig. 1. HKN8210 Dimensions in Inches (Millimeters).

BY--PASS
SERVICE VALVE HOT GAS

HEAT--EXCHANGER BY--PASS

FROM REFRIGERANT =r
COMPRESSOR" > LINES "L

(NTROL RFSq
SYSTEM < [ ]

REGULATOR LJSUB M ’CRON[
FINAL
FILTER

Fig. 2. Typical Operation.

CONDENSOR

18076
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TYPICAL OPERATION

The refrigerated air dryer removes moisture from
compressed air by lowering the air temperature, which
reduces the ability of the air to hold water. Water con-
densed from the air is removed by mechanical/

coalescing action in the dryer separator, then
discharged from the system by an automatic drain.
Contaminants in the compressed air are partially
removed by an in-depth type filter in the separator,
then final filtered by the high efficiency coalescing fil-
ter. The coalescing filter also collects oil aerosols and
removes the oil through a manual drain.

The pressure reducing valve reduces the clean, dry
compressed air pressure to system needs. Used in two-
pressure control systems (day-night or summer-

winter), the pressure reducing valve furnishes either of
two control pressures. Switchover from one pressure
to the other is from an external two-position
pneumatic or electric signal (not provided).

3 77-9856
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MARK-TieE
COMPLETE LINE OF PORTABLE&ND BUILT-IN TIME SWITCHES ANDBELL TIMERS FOR HOME, INDY,AND OEM’S.

WALL BOX
TIME SWITCHES

d

10000 Sedes-S.P.S.T.
The popular MARK-TIME 90000 Series automatically turns"’OFF" ventilating fans, heaters, heat lamps, lights, nd canoperate as a thermostat bypass. Saves ENERGY, MONEY, andwear and tear of equipment. Adds convenience to Installationsin hotels, motels, hospitals, homes, schools, offices and in-dustrial plants. As easy to Install as a toggle switch. In-dividually packed with wood grain finish, metal calibratedswitch plate, knob and mounting hardware.
Hold Feature: Holds current "ON" without operation of timingmechanism; timing begins when knob is turned to a timeperiod.
"OFF" type switch breaks circuit at end of time cycle."ON" type switch makes circuit at end of time cycle and isavailable on special order.

Notes

WITqj ltOLD

9001 .S rnin. D14L D14LB 014LA D517 Brushed
.lS rain. DI DIB DIA 11 AJumm

linis ptes

m. 01 014NB 014NA 74 la to- Ol D14OF come"
e time switchhm. DIH DIE DI (A) up to

hm. D14 D140D D
,s,) a
t9 switch or12hrs. D140 D14OB D140A D )a

H tlet. Adhive

m. D14EB 014 0515 LS)m

dmm. Ol D14CB D14CA 16 itch pte.

hm. DI D14AB D14AA

RAII: 20 Amps, 125V. AC., lhp., 10 Amps, 250 V. AC., lhp.,10 lmps, 277 V. AC., 7 Amps, 125V. AC. tungsten ratingJP-.lr., UL & CSA listed.

72000 AB
D.P.S.T. 74000 AB

S.P.D.T.

These series time switches are esignec to be installed indouble gang wall boxes 2" deep. They make possibleinexpensive, simp n-0anua! time controi of 240V. circuitscontrolling equipment such as atr COnlitioners, heaters, andventilating equipment.

switches are individually packecl with brushed aluminumsatin finish dials with black characters, knob, mounting hard-ware, and complete installation ir’,rucions.

Catalog Number

WR’OU___T.HOLD WITH. HO___L._D
_72000 AE D.P.$.T.

7Z30 AB 7231 AB
72132 AB
72133 AB
72134 AB 72135 AB
72136 AB 72137 AB

74000 AB S-P.D.T.
74112 AB 74113 AB
74114 AB

74116 AB 74117 AB
74t18 AB 74119AB

28 Amps. 240V. AC., hp., 120V. AC., hp.,
240V. AC., UL Listed
72000 AB Series--D.P.$.T.
74000 AB Series-- S.P.D.T.

Time
Cycle

0-1 hr.

0-2 hrs.
0-4 hrs.
’5 hrs.

0-12 hrs.

0-1 hr.
0-2 hrs.
0-4 hrs.
05 hrs.
0-12 hrs.





Honeywell
SWITCHING
RELAYSTHE R4222, R8222, R4228 AND R8228 ARE

GENERAL PURPOSE RELAYS FOR USE IN
REFRIGEFL&TION AND AIR CONDITIONING
EQUIPMENT, APPLIANCES, VENDING
MACHINES, AND OTHER APPLICATIONS
REQUIRING GENERAL PURPOSE
SWITCHING.

[] R4222 and R8222 contacts are available
for Powerpile (millivoltage), pilot duty, and
power pole applications.

[] R4228 and R8228 have power rated con-
tacts only.

[] R4222 and R4228 models have line
voltage (120,208/240, 277, or 480 Vac) coils.
R8222 and R8228 models have low voltage
(24 Vac) coils.

[] Models available with a variety of
switching configurations.

[] Laminated magnet construction for high
efficiency.

[] Contacts rated for voltages up to 600 Vac.

[] Molded terminal numbers and circuit
diagram on top of relay provide easy iden-
tification for wiring and checking system
operation.

[] Relay constructed for high reliability.

[] Quick-connect terminals are standard;
double quick-connects available on coil
terminals.

S.M. Fornl Number 60-2056--4
REV. 4-85e HoneywMI Inc. 1985



SPECIFICATIONS
IMPORTANT

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURINGTOLERANCES. THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO,THIS PRODUCT IS TESTED AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOMEMINOR DIFFERENCES IN PERFORMANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

TRADELINE MODELS
TRADELINE models are selected and packaged to provide ease of stocking, ease of handling and maximumreplacement value. TRADELINE model specifications are the sameas those ofstandard models except as notedbelow.

TRADELINE MODELS AVAILABLE:
R4222B,D,N,V Switching Relay--line voltage.
R8222B,D,N,V Switching Relay--low voltage.
R4228A,B,D Heavy-duty Relay--line voltage.
R8228A,B,D Heavy-duty Relay--low voltage.

TERMINALS: R4222, R8222, R4228D and-R8228D
have single quick-connects on poles, double quick-
connects on coil terminals. R4228A,B and

R8228A,B have double quick-connects on poles
and double quick-connects on coil terminals.

SWITCHING CONFIGURATIONS: R4222 and R8222,
see Table IL R4228 and R8228, see Table I.

ADDITIONAL FEATURES:
TRADELINE peck with cross reference label and

special instruction sheet.

STANDARD MODELS.
MODELS:

R4222--Generdl purpose relay: 120, 208/240, 277,
and 480 Vac coil.

R8222--General purpose relay: 24 Vac coil.
CONTACT RATINGS:

Power Pole (amperes per pole)--

R4228--Heavy-duty general purpose relay: 120,
208/240, 277, and 480 Vac coil.

R8228--Heavy-duty general purpose relay: 24 Vac
coil.

R4222, R8222c
Inductive

Full Load
Locked Rotor

’Resistive
A and C Modelsb

(equivalent resistive power)
All Othersb

Combined Ratings for A and C Modelsa
Resistive

(equivalent resistive power)
Inductive

Horsepower

120 Vac

12
60

20.8
(2.5 kW)

15

12.5
(1.5 kW)
+4.2 AFL
10.0 ALR
3/4 hp

21)8 Vac

6

(4.3 kW)
15

12.5
(2.6 kW)
+4.2 AFL
10.0 ALR
3/4 hp

240 Vac

6
35

20.8
(5.0 kW)

15

12.5
(3.0 kW)
+4.2 ALF
10.0 ALR
314 hp

277 Vac

6

20.8
(5.7 kW)

15

12.5
(3.4 kW)
+4.2 AFL
10.0 ALR
3/4 hp

480 Vac

3
18

10
(4.8kW)

10

6.25
(3.0 kW)
+2.1 AFL
+5.0 ALR
3/4 hp

acombined ratings indicate that both a resistive and inductive load can be operated by each pole.bAIso rated 5 amp resistive at 600 volts. CUnderwriters Laboratories Inc. and CSA approved for 50 cycle applications.

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINEWHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FORCOMPLETE ORDERING NUMBER, OR SPECIFY--
1. Order number, include suffix letter and specify 3. Coil ratings.

TRADEMNE if desired. 4. Double quick-connects on coil terminals if desired.
2. Contact ratings. 5. Accessories.

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OURPRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:
1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY).2. RESIDENTIAL DIVISION CUSTOMER SERVICE

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422-4386 (612) 542-7500
IN CANADA--HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9.INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.



Pilot Duty Poles for R4222 and R8222 Only:
Minimum--3 VA at 24, 120, and 480 Vac.
Maximum--25 VA at 24 Vac, 125 VA at 120, 240, and

480 Vac.
Resistive--3 A at 277 Vac (0.75 power factor).

Power Pole (amperes per pole)--
Powerpile (millivoltage) for R4222 and R8222 Only:

The normally open pilot duty contacts are rated for
Powerpile (millivoltage) applications--0.25 A at 0.25 to
12 Vdc.

R4228A,B;R8228A,B 120 Vac 208 Vac 240 Vac 277 Vac 480 Vac
Inductive

Full Load
Locked Rotor

Resistivea

(equivalent resistive power)
Horsepower

R4228C,D; R8228C,D
Inductive

Full Load
Locked Rotor

16 18
96 72

18
72

18
72

12
72

5
30

25 25 25 25 15

(3.0 kW) (5.2 kW) (6.0 kW) (6.9 kW) (7.2 kW)
1 hp 2 hp 2 hp 2 hp 1.5 hp

Resistivea

(equivalent resistive power)
Combined RatingsD

Resistive
(equivalent resistive power)

Inductive

R4228E; R8228E
Inductive

Full Load
Locked Rotor

Resistivea

aAIso rated 10 A resistive at 600 V.

120 Vac 208 Vac 240 Vac 277 Vac 480 Vac

5.5 5.5 5.5 5,5 3.0
15 15 15 15 8

25 25 25 25 12.5
(3.0 kW) (5.2 kW) (6.0 kW) (6,9 kW) (6.0 kW)

20.8
(2.5 kW)
+4.2 AFL
10.0 ALR

20.8
(4.3 kW)
+4.2 AFL
10.0 ALR

20.8
(S.0 kVV)
+4.2 AFL
10.0 ALR

20.8
(5.6 kW)
+4,2 AFL
10.0 ALR

10.4
(5.0 kW)
+2.1 AFL
5.0 ALR

120 Vac 208 Vac 240 Vac 277 Vac 480 Vac

16 18 5 5
96 72 30 30
25 25 25 15

bCombined ratings indicate that both a resistive and an inductive load can be operated by each pole.

COIL RATINGS: All coils meet Underwriters Laboratories Inc. requirements for Class B coils. If coil voltages other than
those listed below are desired, contact your local Honeywell representative for additional information.

COIL RATINGS 24 V 120 V 208/240 V 277 V 480 V
DC Resistive 9.5 ohms 232 ohms 875 ohms 1385 ohms 3600 ohms

9.25 ohmsb

Pickup Voltage (maximum)a 18 V 96 V 176 V 220 V 384 V
Pickup Voltage (nominal) 16+2V 80+ 10V 150 + 20V 190 +/- 30V 330 +/- 40 V
Inrush VA (maximum) 20 VA 20 VA 20 VA 20 VA 20 VA
Inrush VA (nominal) 17.0 VA 17,0 VA 13.5 VA/18.5 VA 17.8 VA 17 VA

17.7 VAb
Sealed VA (maximum), 10 VA 10 VA 10 VA 10 VA 10 VA
Sealed VA (nominal) 9 VA 9 VA 6,7 VA/9.2 VA 9.7 VA 9 VA

9.5 VAb

Sealed Amps (nominal) 0.375 A 0.075 A 0.032 A/0.038 A 0.034 A 0.019 A
0.400 Ab

Sealed Wattage 5.0 W 5.4 W 3.6 W/5 W 5.5 W 5.5 W
5.3 wb

0.0003 0.0002 0.00007Admittance (open) 0.029 O0012
0.031b

(sealed) 0.016 0,0006 0.00015 0.00012 0.00004
0.016b

avoltages listed are for the relay base mounted vertical. With the terminals pointing down, pickup voltage is increased by
12 percent.

bR8222D,G,J,N,R,T,V only.

NOTE: Pickup voltage varies with pole form. Specific models will have lower tolerance than shown above.
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TERMINALS: Quick-connects are provided as shown:

MODEL
R4222 &
R8222
R4228 &
R8228E

TERMINALS

NUMBER OF
QUICK-CONNECTS

Std. Opt.
Std.

Coil
Load
Coil

R4228A,B & Load
R8228A,B
R4228C,D & Load
R8228C,D

Std.

Std.

Std.

MOUNTING: Use 2 screws (up to No. 10 size) through
holes in the metal base. Base is designed for easy
replacement of competitive relays.

AMBIENT TEMPERATURE RANGE: Minus 20 F [minus
29 C] to 155 F [68 C].

DIMENSIONS: See Fig. 1.

2 (57.Z1

160.31

FIG. IELAY DIMENSIONS IN in. [ram IN
BRACKETS].

SWITCHING CONFIGURATIONS
The following tables give switching configurations,

contact ratings, and terminal designations for the
switching relays. For example, the R4222A is a spst
switching relay with normally open power rated contacts.
The R4222K is a spst relay with normally open contacts
rated for pilot duty applications. Electrical connections to
the A and K models would be made to terminals 1 and 3.

TABLE I--R4228, R8228

SWITCHING
CONFIGURATION TERMINALS

(DOUBLE QUICK-
CONNECTS) 4

SPOT, ..2 B
(DOUBLE QUICK- 3

CONNECTS)
4=-J eL5

L6

SPST, N.O. 1 3 C
DPST, N.O. O

SPST, N.C. 1 3 E

R4228 OR R8228
MODEL SUFFIX
POWER RATED

ONLY

TABLE II--R4222, R8222

SWCHING
CONFIGURATION TERMINALS

SPST, N.O. 1"---’ll---"--,3
SPOT

DPST, N.O.

PDT

SPST, N.C.

-DPST, 1-N.O.
AND 1-N.C.

DPST, N.C.

SPDT AND
SPST, N.O.

SPOT AND
SPST, N.C.

-DPST N.O.
(ONE POWER
AND ONE PILOT
DUTY)
DPDT
(ONE POWER
AND ONE PILOT
DUTY)

SPOT AND
SPST, N.O.
(ONE POWER
AND ONE PILOT
DUTY)

SPOT AND
SPST, N.O.
ONE POWER
AND ONE PILOT
DUTY)
DPST, N.C.

R4222 OR R8222
MODEL SUFFIX

PILOT
w DUTY
RATED RATED

A K

B L

C M

D N

4:
I!

%/I 5I"%

tU

l"V

tW

tY

1"Z

"Models with suffix letlers U,V,W,Y and Z have power rated
contacts on silver colored terminals and pilot duty rated
contacts on brass colored terminals.



ACCESSORIES:
1. 129384A Case and Cover Assembly.
2. 4074BVJ Receptacle with 8 color-coded plug-in

leedwires and retaining bail, for panel mounting ap-
plications; see Fig. 2.

3. Q633A1003--4 x 4 plate-mounted relay receptacle
with metal relay cover and 8 color-coded plug-in
leadwires.

NOTE:
a. Use the receptacle in applications within the

current carrying rating of the wire size and
quick-connect terminal being used.

b. The receptacle will accept relays with double
quick-connect terminals.

4. 135959 Receptacle only. Leads and
quick-connect terminals are not supplied with the
receptacle.

NOTE: Not all standard quick-connect terminals will be
adequately retained in this receptacle. It is
recommended that a quick-connect terminal with
0.016 inch [0.406 ram] maximum material thickness be

used (0.012 inch [0.305 mm] preferred). The maximum
permissible dimension between the roils is 0.115 inch
[2.92 mini. These requirements are met by AMP, Inc.
Faston "250" sedes terminal No. 42100-1 quick-
connects or equivalent.

5. 135887 Wire Bail only.
6. 137881A Adapters for converting 1/4 inch

[6.4 mm]quick-connects to No. 6 screw terminals (bag of
eigM).
UNDERWRITERS LABORATORIES INC.
COMPONENT RECOGNIZED:

R4222 and R8222 models: A to H,J,U,V,W,Y,Z; File
No. E59779; Guide No. NLDX2.

R4222 and R8222 models: K,L,M,N,P,Q,R,S,T; File
No. E49809; Guide No. NKCR2.

R4228 and R8228 models: A,B,C,D,E; File NO.
E5977, Guide No. NLDX2.

CANADIAN STANDARDS ASSOCIATION COMPONENT
CERTIFIED:.

R4222 and R8222: File No. LR35066; Guide No.
184-N-13.13.

R4228 and R8228: File No. LR35066; Guide No.
184oN-13.13.

RELAY SIDE

ISS.6)

PANEL
SIDE

FIG. 2--DIMENSIONS OF WIRING RECEPTACLE.
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INSTALLATION.
WHEN INSTALLING THIS PRODUCT...

1. Read these instructions carefully. Failure to follow
them could damage the product or cause a hazardous
condition.

2. Check the ratings given in the instructions and on
the product to make sure the product is suitable for your
application.

3. Installer must be a trained, experienced service
technician.

4. After installation is complete, check out product
operation as provided in these instructions.

Leadwires are provided with the 135959 Receptacle in
4074BVJ Bag Assembly for additional relay pole
positions. Insert the required leadwires in the relay
receptacle as follows.
Determine the leadwire colors required for the relay

and application desired. Push the leadwire terminal into
the receptacle plate from the side stamped with the
numbers (Fig. 5). When inserting the leadwire, thetang on
the quick-connect terminal must align with the small
clearance slot in theterminal opening. Press the terminal
in until it locks in place.

Disconnect power supply before beginning in-
stallation to prevent electrical shock or equipment
damage.

LOCATION
Mount the relay on a flat, solid surface as close as

possible to the equipment being controlled. The relay may
be mounted in any position except with the terminals
pointed down. Secure in place with two screws through
holes or slots in the mounting base or as shown in Fig. 3
or 4. See Fig. for mounting dimensions.

FIG. 3--MOUNTING RELAY ON PANEL WITH SHEAR-
FORMED TAB AND ONE SCREW.

WIRING
Disconnect power supply before connecting wiring to

avoid electrical shock or equipment damage.
All wiring must comply with local codes and or-

dinances. Crimp female quick-connects to the system
wires and attach to the male quick-connect terminals of
the relay. The relay has molded terminal numbers and
circuit diagram for easy identification when wiring. Fig. 6
shows the location and circuits of all models.
Do not exceed contact and coil ratings when wiring

into system.

FIG. 4---RELAY MOUNTING USING RECEPTACLE AND
RETAINING BAIL

RED-YEL

FIG. 5--O1"1"OM OF 135959 RECEPTACLE SHOWING
LEADWIRE INSTALLATION.



CHECKOUT
Operate the relay and controlled equipment to make sure that relay pulls in when the coil is energized and that

controlled equipment operates as intended.

0 0

R4222A,K,/R8222A,K
PST. NORMALLY OPEN

O O

R4222E,P/RBZ22E,P
SPT. NORMALLY CLOSED

O O

RiZ22J,T/R222J,T
SPOT AND SPT
NORMALLY CLOSED

O O

R4Z2$B, R$228B

SPOT. (DOUBLE
QUiCK-ONNECTS)

R4222B.L/RB222B,L R4222C.M,U/R$222C,M,U
SPDT DPT. NORMALLY OPEN

R4222D.N,V/R8222D.N,V
OPDT

O O

R4222F ,Q/R8222F.Q
DPST, ONE NORMALLY OPEN
AND ONE NORMALLY
CLOSED, (EXCEP FOR
R4222Qt097 WHICH HAS RE-
VERSE TERMINAL
CATION: I-2 I$ N,C., IS
N.O.)

o ol

R4222G.RR$222G,R
DPST, NORMALLY CLOSED

O

R4222H,S.W/R8222H,S,W
SPOT AND SPST
NORMALLY OPEN

0 0

R4225C, R8228C
SPST, NORMALLY OPEN

FIG. 6--F14222/R8222, R4228/R8228 CIRCUIT AND TERMINAL DESIGNATION.

1885 Douglas Drive N.
Golden Valley, MN 55422-4386

International Sales Offices in all principal cities of the world. Manufacturing in Ausalla, Canada. Finland.
France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

PRINTED IN U.S.A.





The SymbolofQuafityandExcellence since 1854

Providing Clean, Dry
Air for Instrument
Control Equipment



Curtis Simplex
Compressors
Standard Equipment
Large Metal Intake Filter Silencer.
ASME National Board Stamped
Receiver.
ASME Safety Relief Valve.
Pressure Gage.
Receiver Condensate Drain Valve.
Discharge Line Check Valve.
Receiver Shut-Off Valve.
V-Belt Drive.
NEMA Motors and Pressure Switches.
OSHA Totally Enclosed Steel Belt
Guard.
Crankcase Lubrication Level Indicator.
Pressure Switch Operated Automatic
Start and Stop Control (Set 80-100 PSI).
Specially Designed Piston Rings.

Optional Accessories
Magnetic Motor Starters With Overload
Protection and On/Off Switch.
Discharge Air Coalescer Filters.
Low Oil Level Shutdown.*
Automatic Traps.
Air-Cooled Aftercoolers.
Dryers.

Above items can be factory mounted and wired.

*Contact factory for specific compressor availability.

K’NOZZLE

Refer to Duplex Specifications for dimensions and available receiver sizes.
Refer to required HP listed under Simplex Specifications for RPM and CFM



SA2 ’/3

2SA2 1/3

3SB3 1/2

3SG4 3/4

3SG5

6SG5

6SH6 11/

6SE6 11/2

8SH6 1’/2

8SE6 :11/=
6SL6 11/

8SL6 11/2

67 2

6SR7 2

8SJ7 2

8SR7
6SN8 3

6SP8 3

65R8 3

8SN8 3

8SP8 3

8Sa8
8SS9 5

8SV9 5

t2SS9
12SV9 5

20SS9 5

20SV9 5

8ST10 7V

8SY10 7V

12S10 7
12SY10 7V

20ST10 7V

12SWll 10

20SWll 10

20SZ!
20SZA12 15

20SZB12 15

20S!3
20SZB13 20

500 1.3

500 1.3

5001
500 1.4

500 3.3

500 I
500 4.3

500 4.3

:0 I 4.9

4901 5.9

530 4.9

490 5:9
560 7.9

560 7.9

:575 77
411() 10.2

5751 7.7

400

5651 11.7

51() 13.2

565I
b6b 11.7

.1) 13.2

565 142
550’ 15.0

495 27.3

495 27.3

550 17.3

95 273
595 24.5

595 38.6

595
595 38.6

595 24.5

56
560 35.3

560 35.3

5152.:
680 69.0

730 73.0

795
940 95.0

10x30 10

14x33 20

16x41 30

16x41 30

20x50 60i!i

16x41 30

20x50 60

20x0 60

20x50 60

20x66 80

! 20X66 80
20x50 60

20x66 80

20x50 60

20x66 80

20x50 60

20x50 60

20x66 80

20x66 80

!;:ii:ii!Ox6 80
20x66 80

20x66 80

24x70 120

30x72 200

20x66 80

20x66 80

24x70 120

30x72 200

24x70 120

30x72 200

30x72 200

30x72 200

30x72 200

25% 16 30 10%

28% 18 33 12V4

33/4 23 41V2 141/4

4(]1/4 23 41% 14V,

45%1 30 51% 15%

40’/4 23 41% 14V4

45% 30 51% 153/4

39%1 30 51 15%
46V, 30 51% 153/4

393/8 38 66V2 153/4

45%

46% 30 51% 153/4

48% 38 66% 153/4

40%1 30 51V 15%
46% 30 51% 153/4

40% 38 661/2 153/4

50% 38 66% ,i5%
42% 30 511/2 153/4

52% 30 51% 153/4

:46%1 30 51% 15%

42% 38 661/ 153/4

52% 38 66% 153/4

5(P, 66% i5%
47/, 38 661/ 153/4

h4v, 38 68 153/4

47%l 42 71V 22

59v41 42 73 22

h4’/ 45 751/2 28

45: 75 28
4h’VR 38 67 153/4

54’/41 38 68 153/4

56% 42 73 22

57 45 76 28

57 5 76 28

55% 42 72 22

62’/4 45 76 28

28:
66% 45 76 28

66% 45 76 28

66% 45 76 28

10 9% V 16’/2 8%

14 105/8 V2 171/2 9V2

11V 1V8 i0"1/4

157/8 11V8 1V8 18’/4 10V4

157/8 11’/8 11/8 183/8 101/4

12% 11/, 21% !3%

15% 11V8 1% 18% 10V4

17% 12% 1V4 21% 13%

17 12% IA 23V 13%

17% 12% 1% 21% 13%

17% 16% 1V4 23V2 13%

17% 16Ve IA 23V 13%
17% 12% 11/4 21% 13%

17% 16% 1V4 21% 13%

17% 12% 1V. 25
17% 12% 11/4 21% 13%

17% 16V8 1V4 25 13%

17% 16Vs 1V4 22A 13%
17% 12% 1% 25 13%

17% 12% 1V, 22V 13%

17% 12% 1 21
17% 16V 1V, 25 13%

17% 16V 1V, 22V, 13%

17% 16Ve tV4 22A 13%
17% 16V 1V4 22V, 13%

17% 17V 1V, 24% 13%

2 1 V 30
24 18 V, 26% 16

25 17 V4 25V 18V

25 17 28 8
17% 17V V4 24% 13%

17% 17V2 1V4 24% 13%

24 ] % 26% 6

25 ]TV % 29V 6

25 17
24 18 1/4 32% 16

25 17V V4 32% 18Vz

25 18 V4 323/4 18V

25 18 V4 32/ 18V

25 18 3 8h
25 18 V4 32% 18V



Specifications For DUPLEX Compressors

PKG.
MOTOR CFM TANK
H.R AT

MODEl. (2.._...) RP...M 100PSI INCHES
3DA2 1/3 500 2.6 16x41

3DB3 ’/2 500 2.8 16x41

6DB3 1/2 500 2.8 20x50

8DB3 1/2 500 2.8 20x66

6DG4 3/4 500 6.6 20x50

8DG4 3/4 500 6.6 20x66

6DG5 500 8.6 20x50

8DG5 500 8.6 20x66

6DH6 11/2 530 9.8 20x50

8DH6 1’/2 530 9.8 20x66

8DJ7 2 575 14.6 20x66

8DR7 2 400 20.4 20x66

12DJ7 2 575 14.6 24x70

12DR7 2 400 20.4 24x70

8DN8 3 565 23.4 20x66

8DP8 3 510 26.4 20x66

8DR8 3 565 28.4 20x66

12DN8 3 565 23.4 24x70

12DP8 3 565 28.4 24x70

12DRA81 3 500 26.0 24x70

12DRB81 3 565 28.4 24x70

12DS9 5 550 34.6 24x70

120V9 5 495 54.6 24x70

20DS9 5 550 34.6 30x72

20DV9 5 495 54.6 30x70

20DTIO 71/2 595 49.0 30x72

20DYIO 71/2 595 77.2 30x72

12DWll 10 560 70.6 24x70

20DWll 10 560 70.6 30x72

SIZE

30

30

60

80

60

60

60

80

80

80

60

120

80

80

120

120

20

]20

200

200

200

20

200

DIMENSIONS

363/4 23 411/2 14’/4 157/8 111/o 1’/2 23V. 10’/.

363/4 23

363/4 23

45 30

411/4 30

45% 30

411/4 30

411/4 30

39% 317

39’/8 38

407/8 38

505/0 30

45 3..._g
50% 38

427/0 38

467/8 30

471/2 38

50% 30

50% 30

477/0 42

59’/4 42

641 45

56’/2 45

57 45

57 45
55’/8 42

62’/4 45

41’/2 14% 15% 11V 1’/o

511/2 141/4 15% .111/e
661/2 14’/4 17% 11’/8 1’/8

60’/2 153/4 17% 12% 1’/4

661/2 153/4 17% 12%

55 153/4 17% 12% 1V4

55 153/4 17% 12% 1V.

59h 153/4 17% 12%

61V. 15V. 17% 161/ 1V.

70% 15% 17% 161/8

68% 15% 17% 16 11/4

7 15% 17% 16V

74 153/4 17% 16V8 1V4

73 15/. 17% 16V

68% 15% 17% 16V

74h 153/4 17% 16h IA
74 15/4 17% 16V 1V

74 15% 17% 16V 1V4

74" 153/4 17% 161/s 1

741/2 22 24 18

76V 22 24 18

75h 28 25 17

76V 28 25 17 V

82 28 25 17V %1

781/2 1

87V 22 24 18 V.

23’/4 10’/4

231A 101

27% 10’/4

223/4 13%

223/4 13%

21% 135/8

215/o 135/8

281/2 135/o

28’/2 13%

30 13%

221/ 13%

30_.. 13%

25 13%

30.__ 135/o

30 135/o

22’/4 135/8

30 135/o

221/4 13%

22’/4 13%

221A 13%

30 135/8

26% 13%

301/ 135/o

28 13%

37’/8 16

291 1._.
373/4 16

87V2 28 25 18 1/. 373/. 181/2

cumIs



CURTIS DUPLEX SPECIFICATIONS
When Large Amounts of Air are
Needed.
Cyclical Operations for Greater
Efficiency.
Backup Power During Compressor
Maintenance.

Curtis Duplex
Compressors
Standard Equipment
Large Metal Intake Filter Silencer.
ASME National Board Stamped
Receiver.
ASME Safety Relief Valve.
Pressure Gage.
Receiver Condensate Drain Valve.
Discharge Line Check Valve.
Receiver Shut-Off Valve.
V-Belt Drive.
NEMA Motors and Pressure Switches.
OSHA Totally Enclosed Steel Belt
Guard.
Crankcase Lubrication Level Indicator.

Pressure Switch Operated Automatic
Start and Stop Control (Set 80-100 PSI).
Specially Designed Piston Rings.

Optional Accessories
Magnetic Motor Starters With Overload
Protection and On/Off Switch.

Discharge Air Coalescer Filters.

Low Oil Level Shutdown.*
Automatic Traps.
Air-Cooled Aftercoolers.
Dryers. (Remote Only on Duplex)
Alternator Panels: Provides Equal
Utilization of Compressors to Minimize
Maintenance Downtime. Note: starters
are mounted inside alternator panel.
Contact factory for specific compressor
availability.

Above items can be factory mounted and wired.



The SymbolofQuafityandExcellence since 1854

PROVIDING CLEAN, DRY AIR FOR
INSTRUMENT CONTROL EQUIPMENT

The Quality is Designed-In, Built-In, with Cast Iron
Construction and Climate Control Dependability

Curtis’ Climate Control Compressor Systems Can Solve Your Instrument Control Problems
By Providing:

MAXIMUM ON-LINE
CLIMATE CONTROL
Clean, Instrument Quality Air Due to
Specially Designed Piston Rings.
Slow Compressor Speed.
Less than 24 Hour Service Response
Time. (800) 325-0164.

UNLIMITED FACTORY PACKAGE
FLEXIBILITY
Simplex Compressor Package.
Duplex Compressor Package.
Dryers.
Coalescer Filters.

Alternators.
Air-Cooled After Coolers.
Starters.

MINIMUM INSTALLATION AND
OPERATING COSTS
Compact Packages to Fit Through
Doorways and Minimize Floor Space.
Complete Factory Packaging Including
Certified Drawings.
Minimum Maintenance Costs, Vibration,
and Noise Due to Cast Iron
Construction and Slow Speeds.
Best Consistent Delivery Time in the
Industry.
High HeatTransfer-Specially Designed
Cylinders Assure Smooth Valve
and Piston Ring Operation for
Long Life.
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