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SAFETY SUMMARY

Extreme caution should be exercised when working with high-pressqre, heavy
mechanical equipment. Developing and practicing good safety habits are an )
essentfal part of maintenance. Follow the maintenance procedures given in this
manual, paying special attention to WARNINGS, CAUTIONS, and NOTES. WARNINGS
describe hazards to personnel, CAUTIONS describe hazards to equipment and.NOTES
call attention to preferred techniques or present helpful information. Failure
to follow the maintenance procedures given may result in injury to personnel or
damage to equipment.

iv

WARNING

Western Gear Machinery Co. has taken every reasonable pre-
caution to ensure personnel safety by installing appropriate
guards, covers, interlocks, and other safety devices. It is
the responsibility of the user to review the operation and
maintenance procedures with regard to safety requirements, and
to exercise reasonable caution and observance of those re-
quirements. It is incumbent upon the user to ensure that this
equipment has been installed safely by providing guard rails
beside walkways, around moving machinery, and around hazardous
electrical sources; by providing safety lines and attaching
points for use while working on elevated equipment; by posting
signs alerting personnel to safety requirements, and by
initiating procedures required to prevent injury or death to
personnel.

When repairing hydraulic or pneumatic components, make certain
that line pressure is zero before disconnect ing hydraulic or
pneumatic 1ines,

Never tighten leaking connections or fittings while lines are
pressurized. Application of torque to fittings or connections
while lines are pressurized may rupture the lines and result
in injury to personnel,

Direct discharge of high pressure air can seriously injure
personnel. Open discharge valves cautiously after stand ing
clear and warning others away from the area.

Make certain that all electrical circuits are deenergized at the main
breaker before performing maintenance on electrical components.

When performing maintenance operations, tag the equipment con-
trols: DANGER - DO NOT OPERATE - EQUIPMENT BEING REPAIRED.

Make certain work area is safe and clear of unnecessary per=
sonnel and equipment.




SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. . This manual provides description, installation, operation, troubleshoot-
ing, maintenance, and parts list information for the Draw Off-Holdback (DOHB)
Tension Machine and its power unfit manufactured by Western Gear Machinery Co.,
Everett, Washington. --

1-3.  EQUIPMENT PURPOSE. ,  ————_

~ ¥
1-4. * The DOHB tension machine (figure 1-1) ensures proper tensioning of the
cable as it is payed out or hauled in. The DOHB power unit provides hydraulic
power for operating the DOHB tension machine. Both the DOHB tension machine and
power unit are located on the main deck, aft of the superstructure.

TTm——

1-5.  EQUIPMENT SUPPLIED. N

1-6. Table 1-1 lists the quantity, nomenclature, drawing number, approximate
weight, and dimensions of the DOHB tension machines and their dual power unit.

Table 1-1. Equipment Supplied

DIMENSIONS
DRAWING APPROX INCHES
QTY  NOMENCLATURE NUMBER WT LBS HGT LG WD
1 DOHB Tension Machine 0316127 8,500 64.8* 127.8 75.4
Assembly 52,4**
1 DOHB Power Unit D316128 3,500 48.0 59.4 44,8

* - track up
** . track down
1-7.  EQUIPMENT SPECIFICATIONS.

1-8. Table 1-2 lists the design characteristics of the DOHB tension machine
and power unit.

1-1
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GAGES
ELECTRIC MOTOR
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NOTES:
1. POWER UNIT SPECIFICATIONS:

ELECTRIC MOTOR: 440VAC, 60Hz,

3 PHASE, 30 HP, 1800 RPM.

TRACK DRIVE: 6.0 IN3/REV DIS-
PLACEMENT.

HYDRAULIC: 1760 RPM.

PUMP: 43 GPM MAX FLOW, 2100PS!
MAX PRESSURE, 200 PS! REPLENISH-
MENT PRESSURE, CLOSED LOOP
APPLICATION.

HYDRAULIC RESERVOIR: TOTAL
VOLUME CAPACITY 110 GALLONS.
HEATER: OIL IMMERSION, TYPE

2.5 KW, 120 VAC, SINGLE PHASE,
INTERNAL THERMOSTAT CON-
TROLLED.

HEAT EXCHANGER: WATER COOLED
5 GPM SUPPLIED BY SHIP, MAX 900F.

“\-~.69 DIA LIFTING EYE

(4) PLCS
P 1 1 POWER UNIT
0
Jpan porT — )\ SIDE_VIEW RESEROR N Dp316405

Figure 1-1. OQutline and General Arrangement (Sheet 3 of 3)
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Table 1-2, Equipment Specifications

DOHB Tension Machine

Low Gear Tension

High Gear Tension

Height - Upper Frame Raised
DOHB Power Unit

Electric Motors

2,250 pounds at 315 fpm
1,125 pounds at 670 fpm
64.8 inches

Horsepower 30 hp
Electrical Input 440 vac, 3 phase, 60 Hz
Full Load Speed 1,800 rpm
Enclosure Watertight
Motor Controllers
Type AC Magnetic
Electrical Inputs 440 vac, 3 phase, 60 Hz
115 vac, 1 phase, 60 Hz
Enclosure Watertight, NEMA 1V
Hydraulic Tank
Capacity 120 U.S. gallons
Immersion Heater
Rating 2,500 watts, 120 vac, 60 Hz
Thermostatic Control On at 50°F (10°C)

Off at 80°F (27°C)

Relief Valve Settings
High Pressure Relief Valves 2,100 psi
Replenishing Relief Valves 300 psi

1-9.  GENERAL DESCRIPTION.

1-10. The DOHB tension machine is a hydraulically powered, pneumatically oper-
ated machine capable of applying 2,250 pounds of tension at a cable speed of 315
fpm. Power to drive the machine is provided by an electrohydraulic power unit.
Air for operation of the pneumatic controls is supplied through the control
console from ship's air supply. For high speed operation (670 fpm), tension is
reduced to 1,125 pounds.

1-11. The major components of the DOHB tension machine (figure 6-1) are:
1. Bedplate, upper frame, and lower frame assemblies.
2. Upper and lower track assemblies, two drive and two idler sprockets,
drive shafts, idler shafts, two pair of pillow blocks with a track support

roller connected between each pair, three roller frames with four pressure
rollers each, and three rocker shafts. See figure 6-1.

1-5




3. Two reducer gearboxes (figures 6-4 and 6-5), one for each track assembly,
with a hydraulic drive motor each.

4, A main pressure (1ift and squeeze) cylinder. See figure 6-1.

5. Three track cylinders located within the lower track loop. See figure

6. Two sets of dragboards with one air power cylinder each.
1-12. The major components of the power unit (figure 6-8) are:
1. One 120 gallon tank.
. One 30 hp electric drive motor,
» One variable delivery pump with integral replenishing pump.

« One hydroelectric actuator.

2

3

4

5. One heat exchanger.
6. One dual relief valve assembly.

7. One bypass and brake control valve. See figure 6-10.
8. One motor controller,

1-13. A functional description of the DOHB tension machine and power unit is
contained in section 1V.

1-6
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MAIN DECK ARRANGEMENT

NOTE:
‘ SHADED PORTION DENOTES POSSIBLE LOCATION OF DOMB TENSIONER SYSTEM.

Due to the multipurpose design of SEACON, its inventory of equipment includes
many systems which can be easily removed or installed anywhere on the main deck
1 to accommodate its present mission. The DOHB tensioner system built for instal-

lation onboard SEACON is designed to be a part of thfs wide ranging inventory of
specfal purpose equipment. Although the system will usually be installed on the
main deck aft of the superstructure, varying missions dictate varying equipment
configurations and therefore exact locations for the DOHB tensioner machine and
control console cannot be shown in this manual.

! Figure 1-2. Shipboard Locations
1-7/(1-8 blank)

L2 S

.




o S

.-

SECTION I1
INSTALLATION

2-1.  INTRODUCTION.

2-2. This section contains precautions and procedures for the initial instal-
lation or reinstallaion, if extensive repairs require the removal of the
machinery for major component replacement.

2-3.  SAFETY SUMMARY.

Western Gear Machinery Co. has taken every reasonable pre-
caution to ensure personnel safety by installing appropriate
guards, covers, interlocks, and other safety devices. It is

he responsibility of the user to review the operation and
maintenance procedures with regard to safety requirements, and
to exercise reasonable caution and observance of those re-
quirements. It is incumbent upon the user to ensure that this
equipment has been installed safely by providing guard rails
beside walkways, around moving machinery, and around hazardous
electrical sources; by providing safety lines and attaching
points for use while working on elevated equipment; by posting
signs alerting personnel to safety requirements, and by
initiating procedures required to prevent injury or death to
personnel.

Use extreme care when handling, moving or 1ifting to avoid
injury to personnel or damage to equipment,

Use a sling to 1ift the tension machine at all four lifting
points., Also, use a sling to 1ift the power unit at all four
1ifting points.

2-4,  INSTALLATION.

Failure to install the machinery properly can cause compo-
nent damage and result in equipment failure.

2-5. DOHB TENSION MACHINE. See figure 2-1 for tension machine installation
and clearance requirements. Refer to figure 1-2 and ship's plans for the loca-
tion of each DOHB tension machine. Drill mounting holes as required and shim to
compensate for any unevenness in the deck surface.

2-1




2-6. POWER UNIT, See figure 2-1 for power unit dimensions and mounting hole
locations. Drill mounting holes as required and shim as required to compensate
for any unevenness in the deck surface.

2-7. HYDRAULIC AND PNEUMATIC HOSES. See figure 2-2 for interconnecting hoses.
After the power unit and tension machines have been located and installed, make
the interconnecting hose connections in accordance with figure 2-2 and flush the
system. Use pumping and flushing units of sufficient capacity to ensure
thorough flushing, Cleanliness is acceptable only when unfiltered flushing oil
samples taken in accordance with paragraph 5-14 conform to NAS 1638, class 8,
cleanliness levels; see table 2-1. Fill the hydraulic reservoir with the
specified hydraulic fluid and determine that its cleanliness level meets the
contamination limits specified in table 2-1 for class 8.

Table 2-1. Maximum Contamination Limits per NAS 1638
(Based on a 100 ml1 sample size§e

PARTICLE CLASSES
SIZE RANGEH]
(Microns) 5 6 7 8 9 10 11 12

5 to 15 8,000{ 16,000} 32,000| 64,000] 128,000 256,000| 512,000 | 1,024,000

15 to 25 1,425 2,850 5,700 | 11,400 22,800 | 45,600 91,200 182,400

25 to 50 253 506 1,012 2,028 4,050 8,100 16,200 32,400
50 to 100 45 90 180 360 720 1,440 2,880 5,760
Over 100 8 16 32 64 128 256 512 1,024

Pickle all piping and flanges in accordance with the proce-
dures given in appendix A.

2-8.  PREPARATION OF HYDRAULIC PIPING. Whenever hydraulic piping is replaced

with another section of untreated piping, or repaired by welding, or any other

method which could introduce contaminants, it shall be cleaned and preserved in
a suitable solution as prescribed by appendix A.

2-9.  After the pickling process has been completed, seal all piping openings
until ready to install.

NOTE

Use plastic caps on hydraulic piping and plywood on the flanges.
DO NOT USE cork or rags.

2-10. ELECTRICAL CONNECTIONS. See figure 2-3 for electrical cable inter-
connections,
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I, POWER UNIT SPECIFICATIONS:

) ELECTRIC MOTOR: 440VAC ,60Hz . 3PHASE , 30 HP, 1800 RPM,
TRACK DRIVE: 60 INS/REV DISPLACEMENT
HYDRAULIC: 1750 RPM
PUMP;: 43 GPM MAX FLOW, 2100 PS! MAX PRESSURE,
200 PSI REPLENISHMENT PRESSURE,
CLOSED LOOP APPLICATION

HYDRAULIC

RESERVOIR: TOTAL VOLUME CAPACITY 11Q GALLONS

HEATER: OIL _IMMERSION, TYPE 2.5 KW s 120 VAC ,SINGLE PHASE,
INTERNAL THERMOSTAT CONTROLLED

HEAT EXCHANGER: WATER COOLED , 5GPM SUPPLIED BY SHIP,
MAX 9C°F

2. AWINGS NOT SHOWN:
F/N (4)HOSE BUNDLE ASSY oo e __ c213737
F/N @HOSE BUNDLE ASSY__ . ___ c313738
F/N @ HOSE BUNDLE ASSY__ _  _ ___ €313739

REFERENCE DRAWINGS:

i, HYDRAULIC SCHEMATIC— — — — _ _ _ D31637
2. ELECRICAL SCHEMATIC. . _ . _ ._.D316126
FTING EYE 3. INTERCONNECT WIRE LIST.__ . _ _A30788I
4. INTERCONNECT PIPING D!IAGRAM _ _ _D3i6 704
5. LUBRICATION DIAGRAM__ _ _ _ _ __ D36406
6. PNEUMATIZ SCHEMATIC _ __ __ __ _ D316383
7. ELECTRICAL GENERAL ARR.___ __ D3I16125

POWER_UNIT

FIN 2

D316405A

Figure 2-1. Outline and General
Arrangement (Sheet 2 of 3)
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NOTES:

L HOSE DESIGNATIONS ARE AS FOLLOWS:
AR _ e
HYD.

2. SHIPS PIPING TO BE CLEANED AND FLUSHED BEFORE CONNECTION.
FILTER UNITS ARE TO BE OF SUFFICIENT CAPACITY TO INSURE THORQUGH
FLUSHING. PIPING CLEANLINESS IS ACCEPTABLE WHEN UNFILTERED FLUSHING
OIL SAMPLES ACHIEVE NAS-1638,CLASS 8 CLEANLINESS LEVEL.

3. ALL CONNECTIONS ARE SUPPLIED WITH QUICK DISCONNECT FITTINGS.
4. ALL INTERCONNECTING HOSES FURNISHED 8Y WGMC.

S, MAXIMUM CLEANLINESS OF ALL INTERCONNECTING HYDRAULIC AND
PNEUMATIC PIPING IS OF UTMOST IMPORTANCE,

€. PRESSURE OR FLOW 1S DETERMINED BY WHAT IS PROVIDED BY THE SHIP.

PORY DESIGNATION CHART

L CRIFTION PORT SI7E AND TYPE S TLOwW
K_SQU 00 PSI ENOTE®
10 [DIO[UPPER FRAME SQUEE P QQ PS!
1[0 {U AME_SQU (DOWN QQ PS|
C14{DIA [ ORAGBOARDS OUT 0Q PSI
15 sAcT;W N —— 08 ssl ?,E%hm
3 S 1 ] E 11
'F"“*E‘E%T‘.'_s_am HMEN';JTL;RESSURE GAGE 200 Psi E@G: N
RAKE 535 PSl TGPM
%2 HYDRAULIT PUMP 2lO0PSI 43 G6PM
Lﬂs 3 -%mwuc PUMP 100 PST_133GPM |
5 PSl 76 GPM__|
HIPS AIR 50 NPT FEMALE 100 P51 NOTE,
HEAT EXCHANGER _ 75 NPT _FEMALF SEE NOTEE] IBGPM

Figure 2-2. Interconnecting Hose Diagram (Sheet 1 of 2)
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NOTES:
1.

A 4
REVISIONS

IONE | LTR

DESCRIPTION DATE

CATION.

SYSTEM INTERCONNECT WIRING MODIFIED TO
CONSIST OF CABLE ASSEMBLIES WITH QUICK
DISCONNECT ELECTRICAL FITTINGS.
THIS WIRE LIST TO SUPPORT THAT MODIFI-

11-4-
1981
REVISED

w2

SH 1:
SH 17:

REVISED REV. STATUS.
REVISED WIRING FROM 2 COND. TO
co

4
SH 18, 19:

N-30-8:

ND,
CHANGED WIRING TO INTERFACE
WITH SH 17 WIRING.

Ton

INTERCONNECT WIRING SHOWN ON SHEETS 2 & 4 TO BE ACCOMPLISHED BY CUSTOMER.
THE REMAINDER OF THE INTERCONNECT WIRING SHOWN TO BE ACCOMPLISHED BY WGC.

2. INSULATED RING TERMINAL LUGS AND WIRE NUMBERS SHOULD BE USED WHERE APPLICABLE.
3. CARE MUST BE TAKEN TO INSURE THAT D.C. WIRE SHIELDS DO NOT TOUCH J-BOX SIDES
OR ANY METAL OBJECT. REFERENCE WGC INSTALLATION PROCEDURE A303505.
4. SEE ELECTRICAL GENERAL ARRANGEMENT D316125 FOR LOCATION OF PLUGS AND
RECEPTACLES MENTIONED IN THIS WIRE LIST.
5. ELECTRICAL CONTROL SCHEMATIC D316126.
REVISION STATUS
SHT] 1 sfafs]e]7[8fe]10
REV] B afalalalajala] a
r;. iﬁgflizv — u:zga;s sut [ 11 12 [13 J1a Jus J16 37 [18 fug
A
rev] alatafalalafs]s]s
APPLICATION
LIMITS ON WESTORIN| HEAYY MACHINERY DIVISION
MACHINED DIMENSIONS
EXCEPT AS NOTED kg 1-26-81 GEAR CORPORATION EVERETT, WASHINGTON
ANGULAR = 100
LINEAR DRAWN | EON McCABE INTERCONNECT WIRE LIST
X =22 CHEK MCCo b CABLE MACHINERY SYSTEM
X =20 ape
JOX =t 010 ENGR NAUBUC
FRACTIONAL = 1/32 2-5-31 e T S0 ot o, TR
| Al 16603 A307881 8
TREAX ALL OvED
| £ wane £oces ::bﬂ/ Lo wn yegs)] SEAE [wr. LB | sHEET 1 .Of 19
™ 7 ‘ VIIURUT IEtUR
A3078818

Figure 2-3.

Interconnecting Wiring List (Sheet 1 of 19)




2-12

M )
SPACE_HEATER & CONTROL POWER CABLE No. W1
CABLE TYPE _ THOF-4 UNIT A POWER SOURCE {120 VAC)
| SPARES WIRES O . UNIT B J1-1
UNIT A UNIT B
TERM KO, WIRE NO. WIRE COLOR TERM NO. FUNCTION
10 BLK PIN 3 120 VAC HOT
102 WHT PIN 2 120_VAC RETURN
100 RED PIN 3 GROUND
SIZE | CODE IDENT NO, REV
WeSTeRN|orikn A 16603 A307881 A
_EVERETT, WASHINGTON 98201 :
SCALE ~ sHeer
34 N
R T L ee
MICHGr L
A3078818

Figure 2-3.

Interconnecting Wiring List (Sheet 2 of 19)




SPACE HEATER & CONTROL POWER CABLE NO. -
CABLE TYPE 14 AWG UNIT A P1-1
SPARES WIRES - . UNIT B 183 (J-80X 1)
UNIT A UNIT B
TERM NO. WIRE NO. WIRE COLOR TERM_NO. FUNCTION
PIN ) 101 RED TB3-1 120 VAC HOT
PIN 2 102 RED 183-3 120 VAC RETURN
PI-1
PIN 3 100 WHT MOUNTING SCREW GROUND
{
)
e SIZE | COOE IDENT NO. REV
WesSTeRNohe""""| A | 16603 A307881 A
EVERETT, WASHINGTON 98201 l
SCALE 1 | sHEET 3
E21e
B I Ay e
) - A3078818B
Figure 2-3. Interconnecting Wiring List {Sheet 3 of 19)
2-13




2-14

POWER UNIT TANK HEATER POWER CABLE No. W3
LE TYPE THOF -4 UNIT A POWER SOURCE (120 VAC)
SPARES WIRES 0 UNIT B J3-4
UNIT A UNIT B
TERM NO. WIRE_NO. WIRE_COLOR TERM_NO. FUNCTION
144 BLK PIN 1 120 VAC HOT
145 NHT PIN 2 120 VAC RETURN
100 RED PIN 3 GROUND
SIZE | CODE IDENT NO. REV
!I__eg_l_ggp_ Dwilon Al16603 A307881 A
EVERETT, WASHINGTON 98201
SCALE 1 |sueer o
[ $17]
4
B |
A3078818

Figure 2-3.

Interconnecting Wiring List (Sheet 4 of 19)




POWER UNIT TANK HEATER POWER CABLE O, -
CABLE TYPE 10 AWG UNIT A P3-4
| SPARES WIRES - R UNIT B TANK HEATER (POWER UNIT)
UNIT A UNIT B
TERM NO. WIRE NO. | __WIRE COLOR TERM NO. FUNCTION
PIN 1 144 RED 120 VAC HOT
PIN 2 145 RED 120 VAC RETURN
PIN 3 100 WHT BGROUND

SIZE | CODE IDENT NO. AEV

3&'3.'." 1Al 16603 A307881 A

EVERETT, WASHINGTON 98201

SCALE 1 |sneer 5

MICROFIL MED #
- A307881B

(1)

Figure 2-3. Interconnecting Wiring List {Sheet 5 of 19)
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POWER UNIT PUMP MOTOR POWER CABLE ND,
CABLE TYPE FHOF-42 UNIT A POWER SOURCE (440 VAC)
SPARES WIRES O UNIT B
UNIT A UNIT B
TERM ND. WIRE NO. NIRE COLOR TERM _NO. FUNCTION
L1 BLK PIN ) 440 VAC PHASE 1
12 WHT PIN 2 440 YAC PHASE 2
L3 RED PIN 3 440 VAC PHASE 3
100 GRN PIN 4 GROUND
REF: WGC 7uc 8312548
[7) IDENT NO, REV
WESTBRN | inny, Mechinery
GLAR CORMORATIGN A ‘6603 A307881 A
EVERETT, WASHINGTON 98201
SCALE 1 [sHeer ¢
€ite n
Nnrics
MICROAILN L
A3078818

Figure 2-3. Interconnecting Wiring List (Sheet 6 of 19)




A AY - _
DOWER UNTT PUMP MOTOR PONER CABLE MD. -
CABLE TYPE 4 AWG UNIT A P4-2
SPARES WIRES - UNIT B CONTACTOR INPUT (0-BOX 2)
UNIT A UNIT B
TERM NO. WIRE_NO. WIRE COLOR TERM_NO. FUNCTION
PIN 1 L1 Ll 440 VAC PHASE 1
PIN 2 L2 L2 440 VAC PHASE 2
PIN 3 13 L3 440 VAC PHASE 3
VA2
PIN & 100 MOUNTING SCREW SROUND
[ CODE IDENT NO. REV
Machinery
WeSTBRN|ohln A 16603 A7ee1 y
EVERETT, WASHINGTON 96201
SCALE 1 G
[ £17] N A’
A3078818

Figure 2-3.

Interconnecting Wiring List (Sheet 7 of 19)
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POWER UNIT INDICATION & CONTROL CABLE NO. -
CABLE TYPE 14 AWG UKIT A J5-1
| SPARES WIRES 1 UNIT B TB2 (J-BOX 1)
UNIT A UNIT 8
YERM NO. WIRE NO- WIRE_COLOR TERM_ NG, FUNCTION
PIN 1
PIN 2
PIN 3 103 RED 182-2 120 VAC HOT
PIN & 104 RED 782-4 120 VAC RETURN
PIN 5 106 RED 182-6 MOTOR RUN_IND.
PIN 6 113 RED 182-8 RUN LATCH CONTACT
PIN 7 114 RED 162-10 MOTOR START
PIN 8 117 RED 182-12 MOTOR OVLD IND.
PIN 9 119 RED 182-14 SERVO PRESS LOW IND.
PIN 10 123 RED 82-16 SUMP_TEMP HIGH IND.
PIN 12 136 RED 182-18 SPACE HTR 120 VAC HOT
PIN 12 13 RED 82-20 SPACE HYR 120 WAC RET
PIN 13 126 RED T82-22 BRAKE RELEASE SOL
PIN 14 130 RED 82-24 BRK REL STROKE #£ 0 SOL
PIN 15 100 WHT bOUNTING SCREW | _GRounD
PIN 16 sp RED 182-23 SPARE
SIZE | CODE IDENT NO.. REV
(WOSTBRMS""| A | 16603 - "
EVERETT, WASHINGTON 98701
SCALE 1 fsneer g
e
MICROSI MED
A3078818

Figure 2-3. Interconnecting Wiring List (Sheet 8 of 19)




X
POWER UNIT INDICATION & CONTROL CABLE Mo, W5
| CABLE TYPE MHOF -14 UNIT A P5-1
SPARES WIRES 1 UNIT 8 J5-2
UNIT A UNIT B
TERM NO. WIRE NO. WIRE COLOR TERM NO. _FUNCTION
PIN 1 PIN )
PIN 2 PIN 2
PIN 3 103 BLK PIN 3 120 VAC HOT
PIN 4 104 WHT PIN & 120 VAC RETURN
PIN & 106 RED PIN § MOTOR RUN_IND.
PIN 6 13 GRN PIN 6 RUN_LATCH CONTACY
PIN 7 114 ORN PIN 7 MOTOR START
PIN 8 117 BLU PIN 8 MOTOR OVLD IND.
PIN 9 119 WHT-BLK PIN 9 SERVO PRESS LOW IND.
PIN 10 123 RED-BLK PIN 10 SUMP TEMP HIGH IND.
PIN 11 136 GRN-BLK PIN 11 SPACE HTR 120 VAC HOT
PIN 12 137 ORN-BLK PIN 12 SPACE HTR 120 VAC RET
PIN 13 126 BLU-BLK PIN 13 BRAKE RELEASE SOL
PIN 14 130 BLK-WHT PIN 14 BRK REL STROKE 9£0 SOL
PIN 15 100 RED-WHT PIN 15 GROUND
PIN 16 P GRN-WHT PIN 16 SPARE
REF: WGC DWG|B312549
1DENT NO. REV
[WESTeRMER2">"| A | 16603 — '
EVERETT, WASHINGTON 88201 SoALE T B
[ $11] "
s R S
A3078818

Figure 2-3.

Interconnecting Wiring List (Sheet 9 of 19)




POWER UNIT INDICATION & CONTROL CABLE NO. -
CABLE TYPE 14 AWG UNIT A P5-2
SPARES WIRES 1 . UNIT B J-BOX 2 TB'S
UNIT A UNIT 8
TERM NO. WIRE NO. WIRE COLOR TERM NO. FUNCTION
PIN 1
PIN 2
PIN 3 103 RED €os 120 VAC HOT
PIN 4 104 RED cos 120 VAC RETURN
PIN 5 106 RED TB15-10 MOTOR RUN_IND.
PIN 6 113 RED T815-12 RUN_LATCH CONTACT
PIN 7 114 RED T815-14 MOTOR_START
PIN 8 117 RED T815-16 MOTOR OVLD IND.
PIN 9 119 RED 1815-2 SERVO PRESS LOW IND.
PIN 10 123 RED 1815-4 SUMP_TEMP_HIGH_IND.
PIN 11 136 RED cos SPACE_HTR 120 VAC HOT
PIN 12 137 RED £os SPACE HTR 120 VAC RET
PIN 13 126 RED 1815-6 BRAKE RELEASE SOL
PIN 14 130 RED 7815-8 BRK REL STROKE €0 SOL
PIN 15 100 WHT munﬁig SCREW]  GROUND
PIN 16 sP RED T816-1 SPARE
WESTERN) s, Mechionr s: balbs Y
Gisa Conromtiom 16603 A307881 A
EVERETT, WASHINGTON 98201
SCALE |0 | sHEET 10

[ 11

WCRUR Lvicld A
A3078818B

Figure 2-3. Interconnecting Wiring List (Sheet 10 of 19)
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PONER UNIT PUMP ACTUATOR COMMAND CABLEL NO. -
CABLE TYPE 4 COND WITH SHIELD UNIT A %-1
SPARES WIRES 2 UNIT B T81 (J-80X 1)
UNIT A UNIT 8
TERM NO. WIRE_NO. WIRE_COLOR TERM NO. FUNCTION
PIN 1 247 BLK 781-18 {+) ACTUATOR
PIN 2 246 RED T81-20 (=) ACTUATOR
PIN 3 SHLD TB1-16
PIN & SP GRN T81-22 SPARE
PIN 5 sP WHT T81-24 SPARE
WOSTORT Hotey Machiner SIZE | CODE IGENT NO. REV
iviton Al 16603 £307881 A
EVERETT, WASHINGTON 98201
SCALE [sveer 11
MITROFILMED /!
A3078818B

Figure 2-3.

Interconnecting Wiring List (Sheet 11 of 19)
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POWER UNIT PUMP ACTUATOR COMMAND CABLL NO. W6
CABLE_TYPE TTRS-Z. UNIT A P6-1
SPARES WIRES 2 UNIT B %-2
UNIT A UNIT 8
TERM NO. WIRE NO. WIRE COLOR TERM NO. FUNCTION
PIN 1 247 BLK-BLK PIN 1 (+) ACTUATOR
PIN 2 246 BLK-WHT PIN 2 (-) ACTUATOR
PIN 3 SHLD PIN 3
PIN 4 sp WHT-8LK PIN 4 SPARE
PIN 5 SP WHT -WHT PIN 5 SPARE
PIN 3 SHLD PIN 3
REF: WGC DWG [B312550
SIZE | CODE IDENT NO. REV
WESTBRN Ghaon """ Al 16603 A307881 A
1 aoe o s
EVERETT, WASHINGTON 988201 =0 T EGEE

[+31]

LoRUriLw. _. #

A3078818

Figure 2-3. Interconnecting Wiring List (Sheet 12 of 19)
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POWER UNIT PUMP ACTUATOR COMMAND CABLE NO. -
CABLE_TYPE 4_COND WITH SHIELD UNIT A P6-2
SPARES WIRES 2 L UNIT B TB16 (J-BOX 2)
UNIT A UNIT B
TERM NO. WIRE_NO. WIRE COLOR TERM NO. FUNCTION
PIN 1 247 BLK T816-11 (+) ACTUATOR
PIN 2 246 RED 1816-12 (-) ACTUATOR
PIN 3 SHLD 1B16-10
PIN & Sp GRN 1816-8 SPARE
PIN § Sp WHT 1816-9 SPARE
SIZE | COGE IGENT RO, REV
WESTERIN | bryry Mechinery
Ciae conrensron] OI¥islon Al 16603 A307881 A
EVERETT, WASHINGTON 98201
SCALE | smeer 13
[$17}
Yrtmmmee ey A

A3078818
Figure 2-3. Interconnecting Wiring List (Sheet 13 of 19)
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DOHB SIGNALS (SYNCHROQ) CABLE NO. -
CABLE TYPE 14 AWG UNIT A J7-1
SPARES WIRES 1 . UNIT 8 T82 (J-BOX 1)
UNIT A UNIT B
TERM NO. WIRE NO. WIRE_COLOR TERM NO. FUNCTIOK
PIN 1
PIN 2
PIN 3
PIN 4 150 RED 182-1 51
PIN § 151 RED 182-3 s2
PIN 6 152 RED 182-5 S3
PIN 7 103 RED 182-7 R1
PIN 8 104 RED 182-9 R2
J7-1
PIN 9 100 WHT MOUNTING SCREW GROUND
PIN 10 Sp RED 182-13 SPARE
SIZE | CODE IDENT NO. REV
WBSTBRn Heavy Machinery
Clas Sonromiion| Division Al 16603 A307881 A
EVERETT, WASHINGTON 98201
SCALE 1 JsmeEr 14
€314 "."L':“‘«';"ii.?\"?iu ~
A3078818B

Figure 2-3. Interconnecting Wiring List (Sheet 14 of 19)
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DOHB SIGNALS (SYNCHRO) CABLE NO. W7

| CABLE TYPE  MHOF-7 UNIT A P7-1
SPARES WIRES 1 UNIT B J7-3

UNIT A UNIT B

TERM NO. WIRE NO. WIRE COLOR TERM NO. FUNCTION

PIN 1 PIN 1

PIN 2 PIN 2

PIN 3 PIN 3

PIN 4 150 BLK PIN 4 s1

PIN 5 151 WHT PIN § 52

PIN 6 152 RED PIN 6 53

PIN 7 103 GRN PIN 7 R1

PIN 8 104 ORN PIN 8 R2

PIN 9 100 BLY PIN 9 GROUND

PIN 10 sp WHT-BLK PIN 10 SPARE

REF: WGC DG [B312551
I —
SIZE | CODE IDENT NO. REV
wes-reRn Heavy Machinery
coan’ Conranstion | Division Al16603 A307881 A
EVERETT, WASHINGTON 98201
SCALE 1 sHeer 35

€314

Figure

2-3.

Interconnecting Wiring List (Sheet 15 of 19)
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DOHB SIGNALS (SYNCHRO) CABLE NO. -
CABLE TYPE 14 AWG UNIT A P7-3
SPARES WIRES 1 . UNIT B TB14 {J-BOX 3)
UNIT A UNIT B
TERM NO., WIRE NO. WIRE COLOR TERM NO. FUNCTION
PIN 1
PIN 2
PIN 3
PIN 4 150 RED 1814-2 Sl
1 PIN § 151 RED 1B14-4 S2
PIN 6 152 RED 1814-6 S3
PIN 7 103 RED 1814-8 R1
{ PIN 8 104 RED 1814-10 R2
- P/-3
PIN 9 100 WHT MOUNTING SCREW GROUND
] PIN 10 SP RED T814-12 SPARE

Heavy Machi SIZE | CODE IDENL';NO. REV
achinery
WESTERMoMn""""1 A | 16603 Aswreel g
EVERETT, WASHINGTON 98201
SCALE { ) SHEET 16
34

auhuriLivike 4
A3078818

Figure 2-3. Interconnecting Wiring List (Sheet 16 of 19)

2-26




e

DOHB SIGNALS (LOAD CELL, TACH) CABLE NO. -
CABLE TYPE 4 COND WITH SHIELD UNIT A 38-1
SPARES WIRES 2 . UNIT B 181 {J-80X 1)
UNIT A UNIT B
TERM KO. WIRE NO. WIRE COLOR TERM NO. FUNCTION
PIN 1 201 WHT T81-1 5YS A _LOAD CELL (+) EXCIT.
PIN 2 200 GRN T81-3 (~) ExCIT.
PIN 3 SHLD T81-5
PIN 4 202 RED 81-7 (#) SIGNAL
PIN 5 203 BLK TB1-9 (=) SIGNAL
PIN 6
PIN 7 251 WHT 181-2 SYS B LOAD CELL (#) EXCIT.
PIN 8 200 GRN T81-4 (-) EXCIT.
PIN 9 SHLD TB1-6
PIN 10 252 RED T81-8 {+) SIGNAL
PIN 11 253 BLK T81-10 (=) SIGNAL
PIN 12
PIN 13 250 WHT TB1-11  [TACH (+) SIGNAL
PIN 14 200 GRN 181-13 {-) SIGNAL
PIN 15
PIN 16 P RED 81-21 SPARE
PIN 17 P BLK 181-23 _ |SPARE
PIN 18 SHLD 181-15
PIN 19
wes'reﬂn Hesvy Machinery sfl—.mﬁiﬂﬁo, REV
cian convomstion | Division Al16603 A307881 B
EVERETT, WASKINGTON 88201
SCALE 1 SHEET 17
e , NN LR ) N

A3078818

Figure 2-3. Interconnecting Wiring List {Sheet 17 of 19)
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DOHB SIGNALS (LOAD CELL, TACH) CABLE NO. W8
| CABLE TYPE TTRS-6 UNIT A P8-1
SPARES WIRES 2 . UNIT B J38-3
UNIT A UNIT B
TERM NO. WIRE NO. WIRE COLOR TERM NO, FUNCTION
PIN 1 201 BLK-BLK PIN 1 KYS A LOAD CELL (+) EXCIT,
PIN 2 200 BLK-WHT PIN 2 (-) EXCIT.
PIN 3 SHLD PIN 3
PIN & 202 WHT-BLK PIN 4 (+) SIGNAL
PIN 5 203 WHT-WHT PIN 5 {-) SIGNAL
PIN 3 SHLD PIN 3
PIN 7 251 RED-BLK PIN 7 SYS B LOAD CELL (+) EXCIT.
*J PIN B 200 RED-WHY PIN 8 (=) ExcIT,
PIN 9 SHLD. PIN 9
PIN 10 252 GRN-BLK PIN 10 {+) SIGNAL
‘ PIN 11 253 GRN-WHT PIN 11 (-) SIGNAL
PIN 9 SHLD PIN 9
PIN 13 250 ORN-BLK PIN 13 [TACH (+) SIGNAL
f PIN 14 200 ORN-WHT PIN 14 (=) SIGNAL
PIN 18 SHLD PIN 18
PIN 16 SP BLU-BLK PIN 16 SPARE
] PIN 17 SP BLU~WHT PIN 17 SPARE
PIN 18 SHLD PIN 18
1' PIN 19 PIN 19
ﬁ : REF: WGC DWG (8312552
SIZE | CODE IDENT NO. REV
WESTERN biaton """ Al 16603 A307881 B
cran Comrons ion
EVERETT, WASHINGTON 98201
SCALE | SHEET 18
Ea1e o )
A3078818
Figure 2-3. Interconnecting Wiring List (Sheet 18 of 19)
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\
DOHB SIGNALS (LOAD CELL, TACH) CABLE NO. -
| CABLE TYPE 4 COND WITH SHIELD UNIT A P8-3
SPARES WIRES 2 UNIT B 1814 (J-BOX 3)
UNIT A UNIT B
TERM NO. WIRE NO. WIRE COLOR TERM_NO. FUNCTION
PIN 1 201 BLK 1814-1 SYS A_LOAD CELL (+) EXCIT.
PIN 2 200 RED T814-3 (=) EXCIT.
PIN 3 SHLD TB14-5
PIN 4 202 BRN 1814-7 (+) SIGNAL
PIN § 203 WHY 1814-9 (=) SIGNAL
PIN 6
PIN 7 251 BLK TB14-15 _ |SYS B LOAD CELL (+) EXCIT.
PIN 8 200 RED 1814-17 (=) EXCIT.
PIN 9 SHLD T814-19
PIN 10 252 GRN T814-21 (+) SIGNAL
PIN 11 253 WHT 1814-23 {-) SIGNAL
PIN 12
PIN 13 250 BLK T814-22  [TACH (+) SIGNAL
PIN 14 200 RED T814-24 (=) SIGNAL
PIN 15
PIN 16 SP &RN TB14-16 _[SPARE
PIN 17 sP WHT TB14-18  |SPARE
PIN 18 SHLD 1814-20
PIN 19
WGSTGRn Heavy Machinery S.‘E-MT No. REV
cisn’ Conronirion)DiVIsiON Al16603 A307881 B
EVERETT, WASHINGTON 98201
SCALE | | sHeET 19

314

Figure 2-3.

Mmcnr:u M[[) r

A307881B

Interconnecting Wiring List (Sheet 19 of 19)
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Figure 2-4. Electrical General Arrangement
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THOF -4 CABLE
(CUSTOMER PRCVIDED)
SEE NOTE T

120VAC
I PHASE
POWER
CABLE-Wi
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SHEL1E

SEE NOTE zes@——

SEE NOTE &
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SEE NOTE
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l.

!
1

362

87

_—Y L3ITS
|

DETAILDTY

NOTES:

1, 5EE WGLC OWG NO. C31286! FOR T-BOX t ASSY,

2. ASSEMBLY INCLUDES PLUG,ZONTALT INSERT,
OUST COVER AND TABLE GRIP NHEN APPLICABLE,
3. REPLACE DUST COVER CHAIN WiTH CABLE ASSY FINIS.

4, APPLY "LOCTVTE" 242 TO ALL THREADS AT ASSY,

5. TAG OR MARK WIRES N.TH WIRE NUMBERS,

6. 0UST COVER CAB E L9SY EYELET TO BE AT TACHED
AT CNE FLANGE AS SHOWN USBING MOUNTING
RARDWARE .,

7. F/N'S 17 ¢ 18 TO BE SHIPPED LOOSE FOR CUSTOMER
MOUNTING ON CUSTOMER PROVIDED CABLE.

8 WIRE PLUGS AND RECEPTACLES PER WGC
DWG NQ. A3O7881.

J-BOX | DETAIL
03161258
Figure 2-4, Electrical General Arra
(Sheet 2 of 5) ngement
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SEE NOTE 207 39)
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3. TAG OR MARK WIRES WITH Wi
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7. WIRE PLUG AND RECEPTACLE
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Tap .50-14PT

Nszbl
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~J.~L_.a;5 NOTES:
1. SEE WGC DWG NQ. D316128,F/N 15, FOR TANK HEATER.

TER DETAIL 1
R

2. ASSEMBLY INCLUDES PLUG, CONTACT INSERT, DUST
COVER AND CABLE GRIP. WHEN APPLICABLE.

3. REPLACE DUST COVER CHAIN WITH CABLE ASSY, F/N\D.

4 APPLY "LOCTITE" 242 TO ALL THREADS AT ASSY,

3. TAG OR MARK WIRES WiTH WIRE NUMBERS,

©. F/N'S 37€ 4\ TO BE SHIPPED LOOSE FOR CUSTOMER
MOUNTING ON CUSTOMER PROVIDED CABLE,

7 WIRE PLUG AND RECEFTACLE PER WGC DWG NO A30TBB!N.

8 USE TEFLON TAPE ON PIPE THREADS.

TYRAP

THOF -4 CABLE
(CUSTOMER PROVIDED)

SEENCTE S SEE NOTE 2
SEE NOTE ©

- L
-~ o

(37)-see NOTE 2,647

TANK_HEATER DETAIL

D3161258

Figure 2-4. Electrical General Arrangement
(Sheet 3 of 5)
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L9 — AT ASSY.
D\l’\? 5. TAG OR MARK WIRES WITH WIRE
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SECTION III
OPERATION

3-1.  INTRODUCTION.

3-2. This section contains a safety summary, a description of the controls
Tocated on the DOHB tension machine and power unit, and operator maintenance
information.

3-3.  SAFETY SUMMARY.

3-4, Qperating personnel must observe the following safety WARNING and CAUTION
when operating the DOHB tensioner.

The power unit for this machine contains lethal voltages.
Keep away from live electrical circuits. Never try to make
repairs or to replace components when power is on.

Before operating the tension machine, look around. Make
sure that no stowed equipment or other material will inter-
fere with the operation of the machines.

3-5.  CONTROLS AND INDICATORS.

3-6. The DOHB tension machines and power unit are controlled from the Machine
Operator Control Console. Refer to the Operation and Maintenance Manual for
Control Console for description, function, and operation of controls and indi-
cators located on the control console.

3-7. Functions of controls located on the DOHB tension machine and power unit
are described in table 3-1,

3-8. OPERATOR MAINTENANCE.

3-9. Operator maintenance includes inspecting, cleaning, and lubricating the
equipment as described in table 5-1., Operators shall be alert to detect mal-

functions and shall secure the equipment as soon as possible to determine the

cause and to have the malfunction corrected. Section iV includes tables which
give logical steps to be followed to locate and correct malfunctions.

3-1




3-10. The specific indications of trouble include:

1. Overheating of any part, smoking or discoloration of painted surfaces.

2. Excessive vibration.

3. Unusual noises.

4, Failure of machine to respond to control movements.

5. Track slippage at rated squeeze pressure.

6. Metal dust or shavings around moving parts.

7. Low pressure readings in hydraulic system.

3-11. Operators are not qualified by rating or training to repair DOHB tension
machines. They shall report the exact indications they have observed but in no
case shall they attempt repairs without responsible supervision. Unauthorized

attempts at quick repairs may hide the true cause of malfunctions and cause

severe damage.

Table 3-1. DOHB Tension Machine and Power Unit Local Controls
CONTROL AND POSITIONS FUNCTION
LOCATION
DOHB Reducer - IN Engages gear for low speed operation.
High/Low Speed
Control Lever ouT Engages gear for high speed operation.
(14, figure 6-5)

NOTE: Control levers on both
reducers must be at the <ame
position (IN or OUT) before
operating the tension machine.
Do not shift control levers
while machine is operating.

DOHB Power Unit When pressed, mechanically resets
Motor Controller - overload relays to extinguish red
RESET button OVERLOAD indicator on control console
(see figure 1-1, sheet 3).
DCHB Power Unit ON/OFF When in ON position, energizes space
Motor Controller - heaters in motor and motor controller
Heater Switch (if space heater AC voltage if
(figure 4-3, present).
sheet 2)
When in OFF position, deenergizes
space heaters.
3-2
o - M oA b -




SECTION 1V
TROUBLESHOOT ING

4-1.  INTRODUCTION.

4.2, This section contains a functional description of the DOHB Tension
Machines and their power units. Troubleshooting tables are provided (tables 4-1
and 4-2) which contain information useful for determining the location of faults
which may develop in the equipment.

4-3.  FUNCTIONAL DESCRIPTION.

4-4, DOHB MACHINE GENERAL. Two kinds of force are applied to the cable in

the DOHB tension machine by the tracks of the machine. Squeeze pressure applies
a force perpendicular to the cable and acts to hold the cable between the
tracks. Movement of the tracks by the hydraulic drive motors of each track
assembly produces a longitudinal force which causes the cable to move in a plane
horizontal to the tracks. Each tension machine is designed to produce a maximum
longitudinal force or tension of 2,250 pounds at a speed of 315 feet per

minute.

4-5, REDUCER ASSEMBLY. See figures 6-4 and 6-5. Drive power for each track
assembly is supplied by a hydraulic drive motor through a gear reducer assembly.
Two ranges of speed are available through the assembly, These are 0 to 315 fpm
when the speed control lever on the gearbox is positioned to the IN positon and
0 to 670 fpm when the lever is in the OUT position. The reduction gear
mechanism consists of high speed shaft (4), intermediate pinion shaft (5), spur
pinion shaft (6), and output shaft (7). The high speed shaft is gear coupled to
drive the intermediate pinion shaft through either of two gears (10 or 11) which
are spline engaged to the intermediate pinion shaft by the positioning of clutch
collar (20). Selection between the two gears provides the speed control. The
clutch collar is shifted to engage either low speed gear (11} or high speed gear
(10) when lever handle (14) is actuated. Moving the lever handle causes shift
rod (16) to be repositioned and held by a detent mechanism consisting of a
spring and ball and two grooves in the shift rod. When the rod is shifted, the
ball is caused to be seated in a groove for the new position. Fastened to the
shift rod is fork (68) which engages the clutch collar and moves it when the
shift rod is moved. Output from intermediate pinion shaft (5) is coupled
through helical gear (8) which is keyed to spur pinfon shaft (6). Output from
the spur pinion shaft is coupled through spur gear (9) keyed to output

shaft (7). The ends of all shafts are supported by bearings and the entire gear
mechanism is submerged in 90 weight gear oil.

4-6. BRAKE ASSEMBLY. See figure 6-5. Intermediate pinion shaft (5), which
extends through reducer base (2), has brake gear (64) mounted on its end. The
brake mechanism consists of brake gear (64), five separator plates (59), six
friction plates (58), backing plate (62), piston (60), and ten springs (63).
The brake mechanism is spring set and hydraulically released. Thus, when there
is an absence of hydraulic pressure acting on the pision, the springs force the

4.1




backing plate to engage the friction plates with the separator plates of the
brake gear. With contact thus established, the brake gear holds the intermediate
pinion shaft and prevents it from turning and the brake is set. When hydraulic
pressure acts on the piston, spring tension is overcome and the brake is
released. The brake is cooled by oil from the reducer seeping through

bearing (39).

4-7. TRACK ASSEMBLIES. See figure 6-1. Each track assembly consists of a
welded steel box structure with a pair of sprockets (5) attached at each end.
Each pair of sprockets is connected by a shaft: idle shaft (73) at the forward
end and drive shaft (59) at the aft end. Looped around the sprockets and frame
assembly is track (4). In the upper track assembly, the upper span of track
between the two sprocket assemblies is supported by a pair of track support
rollers (71) which are connected between four pillow blocks (43). Support for
the lower track span of the lower track assembly is provided by another pair of
track support rollers connected in a similar manner beneath the lower track
span. Also, located within each track loop are three roller frame mechanisms
which support four pressure rollers (111) each. The twelve pressure rollers
within the upper track loop are located along the lower track span and each
roller frame assembly is attached to the welded steel box structure. Squeeze
pressure exerted on the upper track assembly by the MAIN PRESSURE cylinder (98)
is transmitted as a holding force on the cable between the tracks by the twelve
upper pressure rollers. The three roller frame assemblies located within the
Tower track assembly are each attached to a rod of a track cylinder (122). Each
track cylinder holds its four pressure rollers along the underside of the upper
span of track on the lower track assembly. The three track cylinders allow the
lower track to be forced down to allow the passage of cable repeaters through
the tension machine.

4-8., MAIN PRESSURE CYLINDER. Main pressure cylinder develops the force which
squeezes the cable between the upper and Tower tracks. This perpendicular force
is controlled by the amount of air pressure applied to cylinder by the posi-
tioning of UPPER FRAME SQUEEZE control valve handle on the control console. The
amount of air pressure that can be applied is variable between 0 and 80 psi. A
pressure regulator limits air pressure to control valves to 80 psi. Actual
movements of load force applied by the upper track assembly to the cable is
determined by several factors which include the movement of the arms through
which cylinder rod is connected to the upper track assembly, the effect of
longitudinal force (tension) on the upper track, the direction of operation -
forward or aft (the direction of movement causes tension to aid or oppose the
load), and the weight of the upper track. In normal operation, squeeze pressure
is set by positioning control valve handle toward DOWN and observing the oper-
ation of the tracks: when the tracks do not slip, adequate squeeze pressure is
set for that tension and speed. When control valve handle is positioned toward
UP, the entire upper track assembly is raised by reversing the direction of air
pressure to squeeze and 1ift pneumatic cylinder.

4-9. TRACK SQUEEZE CYLINDERS. The TRACK SQUEEZE control valve controls both
pressure and air flow for the three track squeeze cylinders. Air pressure at
the outlet port may be increased or decreased by positioning the hand lever.
Maximum air pressure that can be set by the valve is limited to 80 psi as set by
the pressure regulator. When the TRACK SQUEEZE control valve handle is moved to

4-2
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the SQUEEZE position, the track cylinders extend to press pressure rollers along
the underside of the upper span of track of the lower track assembly. The track
cylinders are operated at low pressure to allow the track to be forced down by
cable repeaters as they pass through the tensioner machine. When the handle of
the control valve is positioned to the RELEASE position, the air circuit is
vented to atmosphere and the track cylinders retract.

4-10. TRACK TIGHTENER. See figure 6-1. The idler shaft (73) of both the upper
and lower track frame assemblies may be moved forward or aft to loosen or
tighten the track assemblies. The mechanism which permits this adjustment is
called the track tightener and consists of two tightener assemblies. Each
tightener assembly consists of a spring (8), a backing plate (7), a nut (36),
and a screw (6) arrangement of which screw (6) is the manual track tightener
adjustment. Each pair of assemblies is located within the forward end of each
track frame assembly between a bearing plate and the idler shaft assembly.

4.11. POWER UNIT ASSEMBLY (figure 6-8). Each DOHB tension machine is powered
by a separate electrohydraulic power unit. The power unit consists of a 30
horsepower electric drive motor (3) coupled to a variable delivery hydraulic
pump (11) mounted on a 120-gailon hydraulic tank (2). A motor controller (27),
mounted to the side of the hydraulic tank controls the electric motor. Pump (1)
output is controlled by remote control actuator mounted on the pump.

4-12. The hydraulic tank (2) is equipped with a filter breather (20), a sump
filter (47), a 10-micron replenishment filter a water to oil heat exchanger
(10), and an immersion heater (15). Heater is a 2,500-watt, 120-volt unit that
is thermostatically controlled to go on at 50°F (10°C) and off and 80°F (27°C).

4-13, POWER UNIT FUNCTION. See figure 4-1. The primary function of the power
unit s to provide hydraulic drive power to drive the DOHB tension machine
tracks by means of hydraulic motors and gear reducers. Electric motor (20)
rotates variable delivery hydraulic pump (25) shaft in a constant direction.
However, no hydraulic pressure is developed unless the pump is placed on stroke
by the hydroelectric actuator. The replenishing pump is an integral part of
pump (25) and produces an output of replenishment fluid flow whenever electric
motor (20) is operating.

4-14. The hydroelectric actuator controls the amount and direction of fluid
flow developed by the pump and thereby controls the speed and direction of fixed
hydraulic motors (27) which drive the DOHB machine reducers. Track speed and
direction is thus controlled by the actuator.

4-15. The actuator receives pressurized hydraulic fluid from replenishing pump.
A dc Tinear motor in the actuator controls positioning of the actuator pilot
spool to direct hydraulic fluid to the actuator pistons causing the actuator
output rod to move in the required direction. The actuator output rod is con-
nected to the pump control arm to control pump output. The pump control arm can
be used to manually control the pump during maintenance operations.

4-16. Operatfon of the actuator is controlled from the control console. With

MODE SELECT switch set to SPEED position, PAYOUT/HAUL IN quadrant furnishes the
electrical signal input for actuator operation. Quadrant is manually positioned
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by the operator to directly control track speed and direction. CABLE TENSION
dial indicator provides readings of tension developed at the DOHB tension
machine as sensed by load cells.

4-17. With the MODE SELECT switch set to the BRAKE position, the brake release
solenoid and the brake release stroke ¥ 0 solenoid are deenergized. This closes
off the flow of hydraulic fluid to the spring set/hydraulically released brake,
thereby setting the brakes and stoping the DOHB.

4-.18. With MODE SELECT switch set to TNSN position, the DOHB electronic
tension/speed controls furnish the electrical signal input for the actuator to
operate and maintain a preset tension. TENSION SET potentiometer is set to the
desired tension. When TENSION SET READOUT pushbutton is depressed, CABLE
TENSION indicator shows the amount of tension set by potentiometer. TNSN MACH
GEAR MODE switch must be set to correspond with the gear position (HIGH or LOW)
selected at the DOHB reducers for the electronic controls to function properly.
The electronic controls are a redundant system (A or B) and either system may be
used as selected by SYSTEM SELECT switch. Load cells provide an input signal of
actual tension to the electronic controls. The electronic controls provide the
electrical signal to the actuator that will result in the tension being main-
tained at the level set by TENSION SET potentiometer.

4-19. PNEUMATIC SYSTEM. See figure 4-2, The DOHB tension machine pneumatic
system consists of an air pressure source of approximately 100 psi (supplied by
the ship), a shutoff valve (10), an air filter (11), a pressure regulator (12),
an air lubricator (13), and one complete set of the following items: three
hand-operated, four-way directional control valves {15A, 158 and 18); a pressure
regutator (17); five pressure gages (14A, B, C, D, and E); upper frame squeeze
fg]inderz(gl); three track squeeze cylinders (22); and two dragboard cylinders
0 and 23).




WARNING

Stay clear of the tension machine tracks when the equipment

is operating.

Shut down power unit(s) and tag controls to

prevent operation when making adjustments or performing
maintenance actions. Ensure that all junction box covers,
coupling guards, and equipment shields are in place before

operation,
Table 4-1. Tension Machine Troubleshou.ing
ITEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
1 Hydraulic motor Internal damage in Disassemble motor and

(25, figure 4-1)
unusually noisy.
(See also 11,
figure 6-8.)

Hydraulic motor
(25, figure 4-1)
overheating.

Squeeze cylinder
(21, figure 4-2)
inoperative.

Track squeeze
cylinders (22,
figure 4-1)
inoperative.

motor.

Air leak in hydraulic
piping.

Internal damage.

Ships air pressure
not connected.

Defective squeeze
cylinder control
valve (158, fig-
ure 4-2}.

Defective squeeze
cylinder.

Ships air pressure
not connected.

Regulator (17, figure
4-2) air pressure
less than 80 psi.

Defective track
cylinders control
valve (18, fig-
ure 4-2).

inspect. Refer to
appendix D,

Pour hydraulic fluid over
piping joints while
listening for change in
sound of operation. Tighten
flanges or replace O-rings
as required.

Disassembly motor and
repair. Refer to
appendix D.

Connect ships air to the
control console.

Replace defective valve.

Repair defective squeeze
cylinder.

Connect ships air to the
control console.

Adjust or replace
regulator.

Replace defective valve.
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Table 4-1, Tension Machine Troubleshooting (Cont)
ITEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
5 | Forward dragboard Ships air pressure Connect ships air to the
cylinder (20, not connected. control console.
figure 4-1)
inoperative Ships air pressure Increase ships air pressure
less than 110 psi. to minimum 110 psi.
Defective dragboard Replace defective air
air control valve control valve.
(15A, figure 4-2).
Defective forward Replace defective forward
dragboard cylinder. dragboard cylinder.
6 | Aft dragboard Ships air pressure Connect ships air to the
cylinder (23, not connected. control console.
figure 4-2)
inoperative. Ships air pressure Increase ships air pressure
less than 110 psi. to minimum 110 psi.
Defective aft drag- Replace air control valve.
board air control
valve (15A, fig-
ure 4-2).
Defective aft Replace aft dragboard
dragboard cylinder. cylinder.
7 | Hydraulic motors Refer to appendix D. Refer to appendix D and
malfunction. troubleshoot, adjust, or
repair as required.
8 | Brake unit Brake not completely Disassemble brake and check
overheating. released. piston travel; check for
damaged discs.
9 | Brake sets during Loss or reduction of Check the filter unit for
operation. replenish pressure. restriction and the pump
for proper operation.
Electrical defect. Check the electrical circuit
of the solenoid operated
valve of the bypass and
brake valve unit. Check
hydraulic operation of
brake and bypass valve.
4-6




Stay clear of the power unit when the equipment is operating.
Shut down power unit and tag controls to prevent operation
when making adjustments or performing maintenance actions.
Ensure that all junction box covers, coupling guards, and
equipment shields are in place before operation.

Table 4-2. Power Unit Troubleshooting
1TEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
1 Electric motor does | Power disconnected. Check for 440 vac at motor
not rotate. starter; connect external
power.
POWER ON/OFF (discon- | Set switch to ON.
nect) switch on
controller enclosure
set to OFF.
Controller enclosure Close and secure door.
door open.
POWER OFF/ON (discon~ | Check and/or replace as
nect) switch defec- necessary.
tive.
Wiring defective. Check wiring continuity
and replace if defective.
Contactor defective. Repair or replace operat-
ing coil or contacts.
Refer to appendix E.
Electric motor is Repair or replace. Refer
defective. to appendix E.
Drive shaft frozen. Disconnect hydraulic pump
coupling, Start motor.
If motor starts, proceed
to the hydraulic pump MAL-
FUNCTION. If motor does
not start, proceed to
other PROBABLE CAUSES.
Open, short or ground | Test for open, shorted
in motor circuits. or grounded circuit and
repair.
Bearings stiff. Replace bearings.
Refer to appendix E.
4-7
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Table 4-2, Power Unit Troubleshooting (Cont)
ITEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
2 Electric motor Intake pipe blocked. Check filter (24, figure
rotates but hydrau- 4-1).
1ic pump does not
del iver oil or de- |01l viscosity too Drain tank and replace with
livers insufficient | heavy. proper oil. See figure 5-2.
oil,
Drive shaft disengaged | Check drive shaft, repair or
or sheared, replace as necessary.
Pump has internal worn { Repair or replace as
parts. required. Refer to
appendix D.
Pump improperly Correct in accordance with
reassembled. instructions in the
appendix.
Pump is noisy. Check in accordance with
appendix D.
Pump actuator (B, Check hydraulic and
figure 4-1) not electrical inputs. Repair
functioning properly. |or replace actuator as
required. Refer to
appendix D.
3 Electric motor Motor running Stop motor and restart.
noisy. single-phase., Motor should not start on
single-phase. Repair the
open circuit,
Noisy bearings. Lubricate or replace
bearings as required.
Refer to appendix E.
Motor housing or Real ign and tighten housing
mounting bolts loose. |and mounting bolts.
Debris caught between |Disassemble, clean, lubri-
impeller and motor cate, and reassemble motor.
endbell,
Pump adapter coupling [Check alignment and tighten
loose. coupling bolts.
4 Electric motor Bear ings binding or Replace bearings. Refer to
overheated or worn. appendix E.
smok ing.
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Table 4-2. Power Unit Troubleshooting (Cont)
ITEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION

4 Incorrect current or Measure voltage and

(Cont) voltage. current values.

Motor windings shorted |Test for shorted or grounded

or grounded. circut and repair.

Motor shaft binding. Correct alignment with pump
adapter coupling or replace
bent stator shaft.

5 Electric motor Bearings improperly Properly lubricate or
bearing lubricated, replace bearings. Refer to
overheating. append ix E.

Bearings misal igned Replace bearings and

and binding. straighten motor shaft, if
required. Refer to
appendix E.

Motor drive shaft Correct drive shaft

binding. al ignment or replace
stator shaft., Refer to
appendix E.

Motor endbells loose. |Tighten motor housing bolts.

6 Pump making exces-

sive noise.

Restricted or partially
clogged intake line,
strainer, or filter,

Coupling misal igned.

Shaft oil seal leaking.

Air leak in intake or
return line.

Insufficient fluid
Tevel in reservcir,

Inspect and clean line or
replace filter elements as
necessary,

Real ign, replace oil seals
if necessary.

Inspect shaft for scoring,
replace if necessary.
Replace oil seal. Refer to
appendix D.

Locate and tighten loose
connect ion.,

Fill reservoir to prescribed
level.
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Table 4-2. Power Unit Troubleshooting (Cont)
ITEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
6 Rel ief valve not Adjust to prescribed setting
(Cont) properly set or or repair.
sticking.
Internal pump damage. |[Replace or repair. Refer to
appendix D.
7 Loss of pressure Loose ctonnect fon. Check all piping and inter-
from pump. connecting hoses and flanges
for fluid leakage. Replace
all suspected seals, 0O-rings,
and gaskets.
8 Pump vibrates Loose foundation bolts.fTighten,
excessively.
Worn parts. Locate and replace.
Misalignment. Realign.
9 Pump overheats. Misal ignment. Realign.
Incorrect level of Check level, correct as
Tubricant. necessary.
Heat exchanger Inspect for formation of oil
malfunctioning. sludge, scale, and other de-
posits. Clean as necessary.
Overload ing. Reduce load.

10 Abnormal wear or Failure to fill case Replace or repair worn
scoring on moving with fluid before parts. Refer to appendix D.
parts of pump. starting,

Contaminated fluid. Clean fluid to 10 micron
level or replace fluid.
Always filter new fluid.
Clean reservoir & plumbing.
Low level in Fill reservoir with clean
reservoir, 10 micron Tevel fluid.
Use of unapproved Drain, flush, and replace
“luid or of a fluid with proper fluid of 10
with a nonrecommended |micron cleanliness. See
viscosity. figure 5-2.
4-10
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Table 4-2. Power Unit Troubleshooting (Cont)
ITEM MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
10 Operation of pump Don't operate above rated
(Cont)) above rated continuous |pressures.
operating pressure for
sustained period.
Operation of pump with {Do not operate pump under
fluid at temperatures |these conditions.
not recommended by
manufacturer.
11 [Foul odor emitted Hydraulic fluid has Drain reservoir and replace

from fluid remaining
in reservoir tank.

broken down due to
moisture contamination
or over heating,

with clean filtered fluid.
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SECTION V
MAINTENANCE

5-1.  INTRODUCTION.

5-2. This section of the manual contains instructions for preventive and cor-
rective maintenance of the DOHB tension machines and power unit. Major compo-
nents of the tension machine are identified in figure 1-1. Refer to the
appendix at the back of the manual for maintenance procedures relating to vendor
supplied equipment,

5-3.  SAFETY PRECAUTIONS.

WARNING

High voltage in the DOHB tension machine power unit is suf-
ficient to cause death,

1. Follow standard safety precautions when working on electrical, pneumatic,
hydraulic, and mechanical equipment.

2. Before repairing electrical components, ensure that electrical power
source is OFF and tagged. If absolutely necessary to have the power applied,
use instruments rated for high voltage.

3. Tag the control panel, motor controller, and equipment DO NOT ENERGIZE
when performing maintenance.

4, Ensure that the work area is safe and clear of unnecessary personnel and
equipment.

5. Before disconnecting hydraulic or pneumatic lines, depressurize the
system and slowly bleed pressure from the 1ines.

5-4.  PREVENTIVE MAINTENANCE.

5-5. Preventive maintenance consists of maintaining the equipment in clean,
ready~-to-operate condition. A good preventive maintenance program can reduce
the frequency of unscheduled repairs and down time caused by equipment failure.
Therefore, to ensure trouble-free service of the DOHB tension machines and power
unit, a scheduled maintenance procedure shall be followed in accordance with
table 5-1. Thus potential malfunctions and defective parts can be found before
they cause trouble and/or equipment breakdown. Also, a lubrication and main-
tenance log shall be kept with entries made of all lubrications and maintenance
actions performed.

5-6. INSPECTION. Perfodically inspect the tension machines and power unit in
accordance with table 5-2. Inspect internal parts whenever disassembly is
required for repair or replacement. Disassembly is not required unless there is
a known malfunction or a suspicion of one.




Table 5-1, Preventive Maintenance Schedule

TIME SCHEDULE

PROCEDURE

Prior to initial startup.

Fill hydraulic motor and hydrulic pump
housings in accordance with figures
5-1 and 5-2.

Prior to every operation.

INSPECT:

a. Tension machines and power unit
surfaces for dirt,

b. Tension machine and power unit for
excess buildup of grease.

¢. Tension machine and power unit for
foreign objects.

d. Tension machine and power unit for
security of mounting.

e. Tension machine and power unit com-
ponents for security of mounting.

f. Gear reducers oil level.

g. Electric motors for blockage of
cooling air and evidence of mis-
al ignment, bearing wear, or
overheating. Clean and repair as
necessary.

h. Pneumatic and hydraulic lines,
fittings, and connections for
leaks, abrasions, cracks, and other
damage and deterioration.

j« Hydraulic tanks fluid level,

k. Controls for ease of movement.

During operation.

INSPECT:

a, Cable for proper lay.

b. Hydraulic and electric motors for
signs of overheating,

After operation,

INSPECT:

a. Tension machine and power unit com-
ponents mount bolts for security.

b. Gear reducers oil level.

¢. Hydraulic tanks fluid level.

Every 100 hours of operation.

INSPECT:

a., Machinery outer surfaces for rust,
corrosion, paint scaling.

b. Bare exposed surfaces for proper
coating of grease (completely
covered).

c. Machinery for excessive buildup of
dirt,




Table 5-1, Preventive Maintenance Schedule (Cont)

TIME SCHEDULE

PROCEDURE

Every 100 hours of operation.
(Cont)

INSPECT:

d. Mount bolts for security.

e. Condition and tension of tracks.
Take up tension where required and
maintain sprocket alignment. Keep
these parts clean and well
Tubricated.

f. For loose connections or clamps and
damaged wiring. Repair or replace
as necessary.

g. The electric motor for blockage of
cooling air and evidence of mis-
alignment, bearing wear, or over-
heating. Clean and repair as
necessary.

h. Components for visible structural
damage,

je Controller enclosure for mechanical
and electrical integrity. If dust,
1int, or other foreign matter is
present, deenergize the equipment
and remove the foreign matter. Use
a vacuum cleaner if available.

LUBRICATE:
Tension machine components as required
in accordance with figure 5-1.

After first 150 hours of operation.

Drain and refill reducers in accordance
with figure 5-1.

Every 6 months.

Replace system suction filter element
(D, figure 5-2 and 58, figure 6-8).

As required by operating conditions
(see appendix}.

Lubricate electric drive motor.

Annually.

Drain and clean hydraulic system.
Replace hydraulic fluid in accordance
with figure 5-2.

Every 2,500 hours of operation.

Drain reducers and check for the
presence of metal particles. If metal
particles are found, inspect to deter-
mine the source. Disassemble and
repair as required, Refill reducers
in accordance with figure 5-1.

Every three years.

Dijsassemble, clean, and repack the
power unit coupling in accordance
with fiqure 5-2,

5-3
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Table 5-2.

Inspection Guide

DOHB tension machines.

Inspect for rust and chipped paint.
Remove rust and scale and touch up
paint where required. Periodically
clean and lubricate. Check for over-
all security c¢. subassemblies,

mount ing fasteners, and adjustments.
Tighten all loose nuts and bolts and
ensure that track adjustments are
secure.

2.

Power unit.

Inspect for rust and chipped paint.
Remove rust and scale and touch up
paint where required. Check for
accumulated dirt, grease, and oil,
especially around moving parts.
Remove excess lubricant and foreign
material,

Hydraulic and pneumatic piping,
flanges, and connections.

Check for leakage. Depressurize the
system and check leaking connections
for security. Tighten loose fittings.
Replace O-rings and/or fittings where
necessary.

Hydraul ic pumps and motors
shaft seals.

Inspect for evidence of leakage.
Replace shaft seals if leaking.

Hydraulic pump and motor,

Check for unusual noises, vibration,
and overheating., Check mounting bolts
to ensure that units are secured.
Check areas around shaft bearings for
overheating by feeling with your hand.
Unusual noises from a pump or motor
may be caused by air in the system or
by cavitation.

5-4

WARNING

To prevent injury to personnel cr damage to the equipment,
stay away from machine moving parts when the equipment is
in operation. Shut down the power unit(s), switch off
electrical power, and attach tags to controls to prevent
operation wher making adjustments and repairs.




5-7.  CLEANING AND PARTS INSPECTION. Observe the following precautions when
cleaning machinery components and detail parts.

WARNING

Do not breathe cleaning solvent vapors. The toxic effect
of some solvents is cumulative. Continued inhalation may
lead to permanent disability or death.

When using flammable cleaning solvents, take all appropri-
ate fire safety precautions to prevent injury to personnel
and damage to equipment.

Do not direct compressed air against any part of the body.
High pressure air can cause injuries. Do not rotate ball
or roller bearings with compressed air. Do not direct com-
pressed air against a fire; this will spread the fire and
increase the rate of burning.

5-8. Clean all metal parts using a treated or refined solvent which has a
boiling range of 310 to 400°F (160 to 205°C) and a flash point above 100°F
(38°C) (Shellsol 345, Stoddard solvent, Federal Specification P-D-680 or
equivalent). Use a fiber bristle brush where necessary. Dry parts with a
clean, dry cloth or clean, dry compressed air. Turn ball and roller bearings by
hand only. When parts are exposed during disassembly, perform the following:

1. In gears and shafts, check the fit of all keys in respective keyways.
Replace worn keys. Oversize keyways may be fitted with oversize keys and should
be machined if necessary.

2. Inspect pistons, cylinders, and rods of hydraulic components for scored
areas, scratches, cracks, and evidence of foreign material. Remove all
scratches and nicks in cylinders, pistons, and rods of hydraulic equipment only
if the repaired area will not interfere with operation of equipment or cause
leakage. Otherwise, damaged parts must be replaced.

3, Inspect all ball and roller bearirgs and races for cracks, chips, cor-
rosion, brinneling, and other signs of fatigue and abnormal wear., Bearings
should rotate freely and smoothly by hand. Bearings are not reparable and must
be replaced if defective in any way.

4, Check bushings for damage and excessive wear. Minor damage may be re-
pafred by filing and burnishing to a finish equal in smoothness to the
original.

5. Check gears and shafts for broken teeth, nicks, cracks, and abnormal
wear. Repair damaged areas by filing or grinding smooth and sanding to a finish




equal in smoothness to the original. If damage cannot be removed without affec-
ting the strength, reliability, or safety of the part, or the subassembly as a
whole, the damaged part must be replaced.

6. Replace all gaskets and 0-rings of components which are disassembled.

5-9. LUBRICATION. Lubricate the DOHB tension machine and power unit
components in accordance with figures 5-1 and 5-2.

5-10. FLUID MAINTENANCE.

5-11. INTRODUCTION, Optimum 1ife from the hydraulic equipment supplied by
Western Gear Corporation to its customers can be obtained only with proper hy-
draulic fluid maintenance. This includes checking the fluid at the time of
installation and at properly determined intervals thereafter. The fluid should
be evaluated for: (1) particle contamination, (2) water contamination, (3) pH
value, and (4) viscosity. Of all of the fluid qualities which must be evaluated
in a properly maintained hydraulic system, control and detection of particle
contaminat ion can be the most critical. Most hydraulic fluids are expensive and
changing the fluid in a system and flushing or cleaning an improperly maintained
system is costly and time consuming. Therefore, it is very important to ensure
proper fluid cleanliness levels. Keeping fluid clean and free from particle
contamination can be achieved in a properly executed fluid maintenance program.

5-12. FLUID STORAGE AND HANDLING. To prevent contamination of hydraulic fluid
during storage and handling, follow these simple rules:

1. Store drums on their sides and, if possible, keep them inside or under a
roof,

2. Before opening a drum, clean the top and bung thoroughly so that no dirt
can get into the fluid.

3. Use only clean containers, hoses, and other equipment to transfer fluid
from a drum to a hydraulic reservoir. Use a transfer pump equipped with a
proper micron filter (nominally 10 microns or finer). The hose between filter
and reservoir must be given special attention.

5-13, IN-OPERATION CARE. Proper hydraulic fluid maintenance includes the
following:

1. Keep the reservoir filled to the proper level to prevent moisture from
condensing on inside walls and to take advantage of a full reservoir's heat
dissipating characteristics.

2, Repair all leaks immediately. Prevent contamination by keeping the
system tight.

3. Establish a fluid sampling interval in accordance with the procedures
given in paragraph 5-14,

4, Establish a fluid change interval so as to replace fluid before it breaks
down. Use the fluid sampling data as a guide to establ ishing change intervals.

5-6




5. Establish a filter maintenance schedule which is compatible with the con-
ditions under which the equipment is operated.

6. Do not operate the system unless all filtration devices are installed and
properly serviced.

7. When changing filter elements, inspect the elements and filter housings
for particles (size, material, or quantity) which may indicate impending com-
ponent failure.

8. Watch and listen to the system operate. Investigate unusual actions or
sounds that could indicate problems.

5-14, HYDRAULIC FLUID SAMPLING. System hydraulic fluid must be sampled period-
ically during operation to determine that the fluid meets cleanliness levels
specified for the system. When taking samples, observe the following procedure:

1. Take the sample from the system's main loop and sufficiently down stream
from the power unit{s) to ensure that a true sample is acquired. Use only sur-
gically clean sample bottles (bottles can be obtained from WGC or drug supply
house).

2. Allow enough fluid to run out at the sampling point to thoroughly flush
the valve and piping before the sample is taken.

3. Take the first sample before operation under load is begun. If the
claanl iness level does not meet the required level specified, refilter the fluid
to the required cleanliness level before proceeding with operation under load.
When refiltering the fluid, use the equipment's filtration system or an auxil-
iary filtration system. Use a centrifuge, if necessary, to remove excess
moisture.

4, Take another sample within one hour of starting operation under load.
Again, filter the fluid if necessary.

5. Take another sample after four hours of operation under load. If this
sample is satisfactory the system can be considered acceptable for service.

6. Take samples at weekly intervals for three or four weeks to verify that
the system is continuing to remain in satisfactory condition.

7. If the weekly samples are satisfactory, check the cleanliness level on a
monthly basis to assure that the system fluid remains in satisfactory condition.

8. At yearly intervals (6 months if the ojl operating temperature exceeds
160°F/71.1°C), make a complete laboratory analysis of the fluid to verify that
viscosity, pH value, and strength of additives (if any) remain within the
supplier's tolerances.

9. See table 2-1 for the maximum contamination limits allowable for the
hydraulic fluid to meet various classes of NAS 1638.

5-7/(5-8 blank)
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10. Refer to appendix B for procedures to perform the particle count.

5-15. CORRECTIVE MAINTENANCE.

5-16. INTRODUCTION. Remove and disassemble only to the extent necessary to
perform required maintenance actions, repair, or replacement procedures. Before
disassembling a component suspected of malfunctioning, operate it under load if
possible and determine the trouble, Refer to the troubleshooting tables in sec-
tion IV for additional information. When disassembling hydraulic components,
prevent contamination and loss of fluid by capping all open lines and fittings
after disconnection. Assembly procedures are, with few exceptions, the reverse
of disassembly procedures. Tighten all fittings and fasteners in accordance
with standard tightening procedures unless otherwise noted.

WARNING

Before removing hydraul ic and pneumatic components, remove

electrical power and pneumatic/hydraulic pressure and tag

system contro's to prevent operation. Depressurize the hy-

draulic and pneumatic systems and slowly bleed pressure from

the lines before disconnecting.
5-17. UPPER OR LOWER TRACK REMOVAL. See figure 6-2. Some repair actions will
require the removal of the track from the upper and/or lower track assembly.
Remove a track as follows:

NOTE

To remove the lower track, raise the upper frame and
secure in the raised position,

1. Loosen the track by adjusting the track tightener adjusting screw (6),
figure 6-1,

2. Unfasten two hex head bolts and jam nuts (1 and 2, figure 6-2), securing
pad (7) on two adjacent 1inks.

3. Remove both pads (7) and support plates (10).

4, Remove a pipe plug (3) and insert a special tool with an 1/8-27 NPT male
threaded end. Attach tool to track pin (6) and pull out.

5. Remove other pipe plug (3) and track pin (6).
6. Separate track links (9) and remove the track.
7. Reinstall the track in the reverse order of removal.

5-18, IDLER SHAFT DISASSEMBLY. See figure 6-1. Remove either idler shaft (73)
as follows:

1. Remove the track in accordance with paragraph 5-17.




2. Remove six capscrews (33) and lockwashers (34) securing each bearing cap
(60 and 74) and remove the bearing caps. This exposes bearings (61).

3. Unfasten snapring (79).

4, If upper idler shaft (73) is being removed, remove two nuts (39),
Yockwashers (38), and bolts (37) securing each end plate (9) and remove the end
plates.

5. Support idler shaft (73) and slide the idler assembly forward until
beartng housings (72 and 78) are free. Take care not to lose compression
springs (8).

( )6. Remove bearing housings (72 and 78) along with bearings (61) and seals
53).

7. Use a bearing puller to extract bearing (61) from the bearing housing (72
or 78) when necessary for replacement.

8. Press out seals (53) from bearing housings (72 or 78) when necessary for
replacement,

9, Remove idler shaft (73) with sprockets (5), and sprocket hub (55)
attached.

10. Remove bolts (88), nut (39), and lockwashers (38) securing sprockets (5).
Remove both sprockets (5) and keys (56) from idler sprocket hub (55).

11. Press idler shaft (73) from sprocket hub (55).

12. Inspect and replace or repair damaged or worn idler shaft components.
Then reassemble the idler shaft in the reverse sequence of disassembly.

§-19. DRIVE SHAFT DISASSEMBLY. See figure 6-1. Remove either drive shaft (59)
as follows:

1. Remove the track in accordance with paragraph 5-17.
2. Unfasten the capscrews and separate coupling (47) halves.

3. Remove six capscrews (33) and lockwashers (34) securing bearing cap {60)
and remove the bearing cap. Remove snapring (79).

4, Support the drive shaft assembly,

5. Remove four capscrews (151), nuts (80), and lockwashers {22) securing
bearing housing (58). Remove bearing housing (58) with bearing (61) and seal
(53). When necessary for replacement, use a bearing puller to extract the
bearings; and press the seal out of the housing.




6. Remove six capscrews (33) and lockwashers (34) securing cover (49).
Remove four capscrews (151), nuts (80), and lockwashers (22) securing bearing
housing (52).

7. Carefully move drive shaft (59) outboard and remove coupling (47) half,
key (48), bearing cover (49), and bearing housing (52) from drive shaft (59).
Seal (50) may be pressed from cover (49) when necessary for replacement. When
necessary for replacement, use a bearing puller to extract bearing (61) and
press seal (53) out of bearing housing (52).

8. Remove drive shaft (59), sprockets (5), and sprocket hub (55).

9. Remove bolts (88), nuts (39), and lockwashers (38) securing sprockets
{(5). Remove both sprockets (5) from sprocket hub (55).

10. Press drive shaft (59) from sprocket hub (55).

11. Inspect and replace or repair damaged or worn drive shaft components.
Then reassemble the drive shaft in the reverse sequence of disassembly.

5-20. UPPER SUPPORT ROLLERS DISASSEMBLY. See figure 6-1, Remove and dis-
assemble upper support rollers as follows:

1. Remove the upper track in accordance with paraaraph 5-17.

2. Remove two bolts (44), lockwashers (34), and nuts (42) securing each
upper pillow block (43). Remove pillow blocks (43) and pressure rollers (71).

( 3. Remove retainers (170) and remove pillow blocks (43) from pressure roller
71).

4, Repair or replace any damaged components, Reassemble the pressure roller
in the reverse sequence of disassembly,

5-21. UPPER PRESSURE ROLLERS REMOVAL AND DISASSEMBLY. See figure 6-1. kemove
and disassemble the upper pressure rollers as follows:

1. Remove the upper track in accordance with paragraph 5-17.
2. Remove snapring (66) and washer (65) from each end of rocker shaft (64).

3. Remove a grease fitting (45) from either end of shaft (64) and tap out
the shaft from upper roller frames (19).

4, Remove the upper pressure roller assembly.
5. Flange bushings (67) and bushings (68) are exposed.
6. Disassemble the upper pressure rollers in accordance with paragraph 5-24.

7. Reassemble the upper pressure roller assembly in the reverse sequence of
disassembly.
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§-22. TRACK CYLINDERS DISASSEMBLY, See figure 6-1. Remove and disassemble the
track cylinders as follows:

1. Remove the lower track in accordance with paragraph 5-17.

2. Refer to paragraph 5-23 and remove the lower pressure roller assemblies.
. Disconnect lubricator hose (155) to cylinder head (119).

. Disconnect connector (156) and tubing (157) to cylinder head (119).

n W

. Support the cylinder before continuing disassembly.

6. Remove four capscrews (35) and lockwashers (22) securing each cartridge
(130). Carefully remove cartridges (130) from cylinder head (119). Removal of
the cartridges exposes bushings (132) for replacement.

7. Remove the track cylinder from lower frame (2).

8. Remove eight nuts (42) and lockwashers (34) from studs (41) and separate
cylinder heads (119 and 123). This releases cylinder (122) with O-rings (128)
and exposes the internal cylinder components.

9. Remove cotter pin (102) and slotted nut (101). Then remove lockwire
(169) and capscrews (168) from spacer (164) and remove along with piston {121).
0-ring (129) may be replaced when required,

10. Piston rod (120) may be removed from cy)inder head (119) to expose flange
bushing (131) and seal (127) for replacement when worn or damaged,

11. Inspect and repair or replace damaged or worn cylinder components, Then
reassemble the cylinder in the reverse seguence of disassembly.

5-23. LOWER PRESSURE ROLLERS REMOVAL. See figure 6-1. Remove the lower
pressure rollers as follows:

1. Remove the lower track in accordance with paragraph 5-17.
2. Support equalizer frame (18).

3. Remove snapring (66) and washer (65) from each end of roller frame
shaft (69).

4. Remove a grease fitting (45) from either end of shaft (69) and tap the
shaft out of frame (18), drag 1ink (118) and cylinder shaft connection.

5. Remove equal izer frame (18) and roller assembl ies.

6. Flange bushings (70) and flange bushings (67) are exposed for
replacement.




7. Disassemble the lower pressure rollers in accordance with paragraph 5-24,
8. Remove snapring (66) and washer (65) from each end of rocker shaft (64).

9. Support drag link (118). Remove a grease fitting (45) from either end of
shaft (64) and tap the shaft out of lower frame (2) and drag 1ink (118).

10. Remove drag 1ink {118). Flange bushing (67) and bushing (68) are exposed
for replacement.

11. Inspect and replace or repair damaged or worn shaft components. Then
reassemble in the reverse sequence of disassembly.

§-24, PRESSURE ROLLER DISASSEMBLY. See figure 6-1. With roller frame removed
from machine, disassemble each pressure roller assembly as follows:

1. Remove four capscrews (115) and lockwashers (116) securing each retainer
(113). Remove retainers (113) and shims (145).

2. Remove four capscrews (91), four lockwashers (116), one capscrew (153),
and one lockwasher (34) securing each bearing cap (112) and remove the bearing
caps. This releases rollers (111) with associated components.

3. Remove rollers (111) from equalizer frame (18),

4, Remove bearings (108) and seals (110).

5. Sleeves (109) are secured to rollers (111) with loctite seal ing compound
and, if worn, must be removed by grinding.

6. Inspect and replace or repair damaged or worn roller assembly components.
Then reassemble the rollers in the reverse sequence of disassembly.

5-25. LOWER ROCKER SHAFT REMOVAL. See figure 6-1. Remove the lower rocker
shafts as follows:

1. Remove the lower track in accordance with paragraph 5-17.
2. Support equalizer frame (18) assembly.
3. Remove snapring (66) and washer (65) from each end of rocker shaft (64).

4, Remove a grease fitting (45) at either end of rocker shaft (64) and tap
out the shaft from lower frame (2) and drag 1ink (118).

5. Flange bushings (67) and bushings (68) are now exposed.

6. Inspect and replace or repair damaged or worn rocker shaft components.
Then reinstall the rocker shaft in the reverse order of disassembly,
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§-26. SQUEEZE AND LIFT CYLINDER DISASSEMBLY. See figure 6-1. Disassemble the
squeeze and 1ift cylinder as follows:

1. Remove plumbing to squeeze and 1ift cylinder (98).

2. Remove snapring (104) and plain washer (103) securing pin {106) to clevis
{92) at top of cylinder. Tap out pin (106). This releases clevis (92) and
lever (82). Bushing (105) and flange bushings (107) are exposed for replacement

as necessary,
3. Unscrew clevis (92) from piston rod (97).

4. Support cylinder (98). Remove snapring (104) and plain washer (103) se-
curing pin (106) at bottom of cylinder. Tap out pin (106). This releases main
pressure cylinder (98). Bushing (105) and flange bushings (107) are exposed for
replacement as necessary.

5. Remove main pressure cylinder (98) to a convenient work area.

6. Remove 12 capscrews (154) and lockwashers (34) securing cylinder head
(94). Remove cylinder head (94) and piston rod (97) from main pressure cylinder
(98). This exposes O-rings (100 and 95) for replacement when necessary.

7. Remove cylinder head (94) from piston rod (97). Bushings (93) and seal
(96) are exposed for replacement as necessary.

8. Unfasten cotter pin (102}, unscrew slotted nut (101) and remove piston
(99) from piston rod (97).

9. Inspect and replace or repair damaged or worn squeeze cylinder com-
ponents. Then reassemble the squeeze cylinder in the reverse sequence of
disassembly,

§-27. FORWARD OR AFT DRAGBOARD POWER CYLINDER REMOVAL. See figure 6-1. Remove
the forward or aft dragboard power cylinder as follows:

1. Disconnect the plumbing to air power cylinder (24).

2. Unfasten the snaprings (23) and remove the pins (12) to release rod end
knuckle (25). Swing Yever (75) out of the way.

3. Remove air power cylinder (24). Inspect, replace, or repair damaged or
worn power cylinder components. Refer to appendix C for maintenance
informat ion.

4. Install the power cylinder in the reverse order of removal.

5-17




5-28. DRAGBOARD REMOVAL. See figure 6-1. Remove aft dragboard as follows:

1. Remove snapring (32) and washer (31) securing each dragboard (54 and 57)
to pin (17), and remove the dragboards. This exposes flange bushings (30) for
replacement when necessary.

2. Remove air power cylinder (24) in accordance with paragraph 5-27,

3. Remove lower snapring (29) from lever shafts (15) and remove levers (75
and 77) and stabilizer (76) as a unit.

4, Remove upper snapring (29) from lever shafts (15) and remove levers (14
and 16). Take care not to lose keys (28).

5. Tap out lever shafts (15). Flange bushings {26) are now accessible for
replacement if necessary.

6. Replace or repair dragboard components and reassemble in the reverse
order of disassembly.

5-29. UPPER AND LOWER REDUCER REMOVAL. See figures 6-1 and 6-5. Maintenance
actions which require disassembly of a reducer or brake assembly, require the
removal of the reducer from the tension machine. Remove a reducer assembly as
follows:

1. Drain the lubricating oil from the reducer housing (140, figure 6-1).

2. Disconnect all interconnecting hydraulic lines at the reducer. Cap open
fittings and ports.

3. Separate coupling (47) halves.
4, Attach a sling to the reducer assembly for support and movement.

5. Remove six capscrews (82, figure 6-5) and lockwashers (85), two nuts
(92), capscrews (83), and lockwashers (94).

6. Remove the reducer to a convenient work area.
7. Installation of the reducer assembly is the reverse order of removal.

5-30. REDUCER DISASSEMBLY. See figure 6-5. After the reducer has been removed
from the tension machine to a convenient work area, disassemble as follows:

1. Remove speed control lever (14) by removing cotter pin (53), washers
(54), pin (28), retainer ring (52), and pin (27). Remove eight capscrews (75),
lockwasher (865, and bracket (15).

2. Remove hydraulic motor (73) by removing four capscrews (80) and lnck-
washers (88). Remove coupling (66) and key {31} from motor shaft. Refer to
appendix D for motor repair information.
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3. Remove eight capscrews (90) and lockwashers (89) and remove adapter
housing (3). Remove male coupling (65) and key (31) from high speed shaft (4).

4, Invert the reducer assembly and remove the brake assembly in accordance
with paragraph 5-31.

5. Remove eight capscrews (76), lockwashers (86) and nuts (93). Tap out two
dowels (101) and remove reducer base (2).

6. Remove spur pinion shaft (6) from housing (1).
7. Use a bearing puller to remove bearings (40) from shaft (6).
8. Press off helical gear (8) from shaft (6) and remove key (33).

9. Inspect and repair or replace any worn or damaged spur pinion shaft com-
ponents. Then reassemble the shaft in the reverse sequence of disassembly.

10. Remove four capscrews (75) and lockwashers (86) securing each retainer
(24) and remove the retainers and shims (44). Remove the bearing cups for
bearings (40).

11. Remove output shaft (7) from housing (1).
12, Use a bearing puller to remove bearings (41) from shaft (7).
13, Press off spur gear (9) from shaft (7) and remove key (30).

14, Inspect and replace or repair any damaged or worn output shaft compo-
nents. Then reassemble the shaft in the reverse order of disassembly.

15. Remove four capscrews (74) and lockwashers (85) securing each retainer
(12 and 13) and remove the retainers and shims (45). This exposes seal (46) and
bearing cups for bearings (41).

16. Remove four capscrews (75) and lockwashers (86) securing retainer (23)
?nd)remove retainer and shims (43). This exposes the bearing cup for bearing
38).
17. Loosen jam nut (95) and setscrew (51) to release spring (50) tension on
detent ball (49). Remove jam nut (96) and capscrew {26). The ball and spring
may than be removed.

18. Remove four capscrews (75) and lockwashers (86) securing retainer (25)
and remove the retainer with seal (47) from shift rod (16).

19. Unfasten lockwire (97) and four capscrews (84) to release fork (68).

20. Tap out shift rod (16) from reducer housing (1) and remove fork (68).
This exposes bushings (48).

21. Inspect and replace or repair any damaged or worn clutch components.
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22. Remove intermediate pinion shaft (5) from reducer housing (1) along with
high speed shaft (4) and associated parts.

23. Use a bearing puller to remove bearings (38 and 39) from pinion
shaft (5).

24, Remove gear (11) and clutch collar (20) from shaft (5). This exposes
bushing (18).

25, Press off clutch spline (21) from shaft (5) and remove key (35).
26. Remove gear (10) from shaft (5). This exposes bushing (19).

27. Inspect and replace or repair any damaged or worn intermediate pinion
shaft component parts. Then reassemble the shaft in the reverse sequence of
disassembly.

28. Use a bearing puller to remove bearings (37) and grease rings (29) from
high speed shaft (4).

29. Press off gear (17) from shaft (4) and remove key (32).

30. Inspect and replace or repair damaged or worn components of the high
speed gear shaft. Then reassemble the shaft in the reverse sequence of
disassembly.

31, After all internal components of the reducer have been inspected and re-
paired or replaced, reassemble the reducer in the reverse order of disassembly.

5-31. HYDRAULIC BRAKE DISASSEMBLY. See figure 6-5. Disassemble the hydraul ic
brake as follows:

1. Unfasten union nuts {98) and remove tubing (100).

2. Remove six capscrews (77) and lockwashers (86) and remove spring housing
{57) and cylinder cap (61).

3. Unfasten four capscrews (78) evenly and slowly release the spring load on
cylinder cap (61). Remove cpascrews (78) and lockwashers (86).

4, Remove cylinder cap (61) from spring housing (57). This exposes 0-ring
(70) for replacement when necessary. Note location of ten springs (63) in
spring housing (61) and remove the springs.

5. Remove lockwire (97) and three capscrews (79) and remove piston {60) from
backing plate (62) and spring housing (57). This exposes O-rings (69 and 71)
for replacement as necessary.

6. Remove brake gear housing (56). Remove six friction plates (58) and five
separator plates (59). Unfasten snapring (72) and remove brake gear (64) and
key (36) from intermediate pinion shaft (5).

$.20




7. Remove four capscrews (91) and lockwashers (88) and remove brake adapter
(55) and shims (44). This exposes intermediate pinion shaft (5) and bearing

(39).

8. Inspect and replace or repair any damaged or worn hydraulic brake
components. Then reassemble the hydraulic brake in the reverse sequence of
disassembly.

§-32. HYDRAULIC PUMP AND ACTUATOR REMOVAL. See figure 6-8. Remove hydraulic
pump (11) as follows:

1, Disconnect all external hydraulic lines at pump (11). Cap all open 1lines
and fittings.

2. Separate coupling (1) halves,

3. Support pump (11) with a sling or other device. Remove two hex nuts
(53), hex head capscrews (48) and lockwashers (58) securing pump (11) to adapter
(30). Carefully remove pump.

4, Move pump to a clean work area.

5. Repair pump and/or actuator in accordance with maintenance instructions
contained in appendix D.

6. Reinstall pump (5) by carefully reversing removal procedure. Fill pump
with clean, filtered hydraulic fluid before operating.
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SECTION VI
PARTS LIST

6-1.  INTRODUCTION.

6-2. This section comprises illustrations and parts 1ist for replaceable parts
for the equipment covered by this manual.

6-3.  ILLUSTRATED PARTS LIST.

5-4. ILLUSTRATIONS., Each major assembly or component is fllustrated. A
figure number and title is assigned each illustration. The drawing (part)
number for each i)lustrated assembly or component is shown in the lower right
corner of the illustration. If applicable, the revision letter of the drawing
is shown as a letter suffix to the drawing number.

6-5. PARTS LIST. Each illustration is preceded by a table listing each part
identified in the illustration. Each parts Yist table is captioned at the top
to identify the corresponding illustration. The parts list table comes in two
variations. One table consists of six columns and the other of four columns,
The following descriptions pertain to both variations with the four column table
headings and additional information jn parentheses.

6-6. ITEM (FIND NO.) Column. The item numbers correspond to the find numbers
in the corresponding illustration.

6-7. DESCRIPTION (ITEM NOMENCLATURE) Column. This column contains the noun
nomenclature of the assembly or part followed by descriptive or limited infor-
mation. (This column may also contain lengths, diameters, thread informat jon,
type material, tempering, and manufacture name.)

6-8.  QTY (QUANTITY PER ASSEMBLY) Column. This column Yists the total quantity
of the individual parts used in the assembly or component listed on the first
1ine of the parts list.

6-9. MANUFACTURER P/N (ITEM NUMBER) Column. This column 1ists the part number
as assigned by the manufacturer. Assemblies or parts modified by Western Gear
Corporation are assigned Western Gear part numbers.

6-10. MANUFACTURER VENDOR CODE Column., This column 1ists the Federal Supply
Code for Manufacturers (FSCM), as listed in Defense Supply Agency Catalog
Handbooks H4-1 and H4-2, for the menufacturer of the assembly or part. The word
Com! in this column indicates that the part is a common commercially available
jtem. The code numbers used in the parts list are listed in table 6-1 in
numerical sequence with the correspond ing manufacturer's name and address.

6-11. REMARKS Column. This column contains additional descript ive information
such as indicator markings, sizes of threaded fasteners, reference to other
figures for further breakdown, etc. All dimensions are n inches unless spec-
iffed otherwise. PB means Parts Breakdown and NHA means Next Higher Assembly.
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6-12. HOW TO USE THE PARTS LIST.
6-13. Following are procedures for finding a specific part in the parts list.

1. Figure 6-1 is the top drawing for the equipment covered in the manual.
Refer to this figure and locate the specific part desired, or the assembly/
component containing the part desired. Note the index number for the part or
assembly/component.

2. Refer to the parts list for figure 6-1, Locate the index number in the
ITEM column. The adjacent columns provide the description, quantity per assem-
bly, part number, manufacturer's vendor code, and any other pertinent informa-
tion. If the item so identified is an assembly or component, the REMARKS column
will contain a cross-reference to another figure for the parts breakdown of the
assembly or component.

NOTE

1f the assembly or component is not manufactured by Western
Gear Corporation and is deemed economically repairable, the
REMARKS column will refer to an appendix for further break-
down. The first page of each appendix lists the contents of
that appendix.

3. To identify a part within an assembly or component, turn to the refer-
enced figure and locate the specific part desired. Note the index number for
the part.

4, Refer to the parts list for the figure being used. Locate the index
number in the ITEM column. The adjacent columns provide all pertinent
information for the item.

NOTE

1f the item so identified is a subassembly or repairable com-
ponent, the REMARKS column will contain a cross-reference to
another figure for the parts breakdown of the subassembly or
repairable component. In such cases, repeat steps 3 and 4 to
identify a part within the subassembly or repairable component.

6-14. HOW TO ORDER PARTS.

6-15. Western Gear Corporation recognizes the need for expeditious service and
endeavors to provide the best possible service in filling your order. To avoid
error and possible delay in your receipt of parts, it {is important that we re-
ceive complete and accurate identification of the ordered part.

6-16. Parts may be ordered by mail, telephone, or Telex. An order form is pro-
vided for ordering by mail. If the order is placed by telephone or Telex, use
the order form as a guide to help ensure that adequate information is provided.
When possible, orders placed by telephone or Telex should be confirmed (to avoid
error) by mailing an order form as a followup.
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6-17.

numbered blocks in the sample Customer Parts Order form.

The following instructions for completing the order form are keyed to the

Copfes of the Customer

Parts Order form, for use in ordering parts, are provided immediately after the

sample.
1.

2.
3.
4,
5.
6.

7.

9.
10.
11.
12.
13.
14,
15.

16.

ORDERED BY:

DATE:
FROM:
P.0. NO.:
SHIP TO:
SHIP VIA:

EQUIPMENT
NOMENCLATURE :

MANUAL NO.
AND DATE:

MANUAL CHANGE NO.
AND DATE:

FIG NO.:

PAGE NO.:

ITEM NO.:
DESCRIPTION:

PART NO.:

VENDOR CODE:

QUANTITY ORDERED:

Name, title, and phone number of individual placing
the order. This must be legible.

Date the order is written.

Name and address of ordering firm.

Your purchase order number.

Give complete address for shipment of parts.

Specify preferred method of shipment; i.e., air
freight, UPS, most economical method, etc.

Provide complete nomenclature of the basic equipment
as provided on the title ?age §first page inside the
front cover) of the manual. (Include model number,
type number, part number, etc., if given.)

The manual number is_shown in_ the lower left corner
of the title page. The manual date is shown in the
lower right corner of the title page.

The manual change number and change date are shown

in the lower right corner of the title page.

Enter number of the figure that the part is
illustrated on,

Ent:r the page number of the table that lists the
part.

Enter the item number for the part from the ITEM NO.
column of the parts 1ist table.

Enter the complete description as shown in the
DESCRIPTION column of the parts 1ist table.

Enter the part number as shown in the PART NO.
column of the parts list table,

Enter the five-digit number as shown in the VENDOR
CODE column of the parts 1ist table.

Enter the total quantity ordered.
NOTE

For those items covered by vendor data (located in the

append ix(es
asppossiéle)in

provide as complete identification of the item
accordance with the preceding.
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o0 CODE WAWFACTURER REQ'D CERTS ALTERMA
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0.0.-H.B. MACHINE J-BOX J-BOX_NO._3
(s)ExcI7. __TBIY

N
S a0 = | 2 — 150 —
BLK ]—— 200 —
5 ; 4 —

Gesrr 2 151 ™ SIGNAL GENERATOR ASSY

(Tens TS |6 [T 192
“"7_._202-‘-7_»?17 g — 103 — y
RED ~— 203 % 150 St RIQ~ 103 250
M (7ens 19 ho — 104 — Y “

nh
2 108 — TACH

lGry (o)excrt . L4 151 152 ——
s (2 s e 200

=200 "M 17 D8 8

IEXCIT
at | coyrens F] 19120

252~ 21 f22 [ 250 —
RED P
“““2532:3 200

FTITEnS ~ 1 23120 M

L SCA-7 B
R
€312802A

Figure 6~11., DOHB Machine Wiring Diagram

6-81/(6-82 blank)
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a

I: TY-RAP
(2}

440 VAC —9——@

P

3 PHASE

POWER
CABLE-W4

B312548 J4-2 . 4
DE'TA | ZREK-2216-38S

PYLE-NATIONAL

L1 L1 1 | 4u0 VAC, P
4uo VAC, 3¢ — 2 L2 2 | 4uo VAC, PH
60 HZ POWER '

UNIT MOTOR L3 L3 3 | 4H0 VAC, PH
SUPPLY 100 100 4 | GROUND ¢

Y

SEE NOTES
SEE NOTE 6 SEE NOTE §
& DETAIL I
NOTES: SEE NOTE i
& DETAIL
1. ASSEMBLY INCLUDES PLUG, CABLE GRIP, AND DUST COVER. E=S

2. BEFORE SOLDERING WIRES TO THE PINS OF PLUG, VERIFY THAT THE PLUG
ASSEMBLY 'S RUBBER GROMMET FITS SNUGLY ON CABLE. IF GROMMET FIT IS
NOT SNUG, NOTIFY ENGINEERING SO THAT SMALLER GROMMET MAY BE OBTAINED. ‘
3. REPLACE DUST COVER CHAIN WITH CABLE ASSEMBLY, F/N 2. |
TAG OR MARK WIRES WITH WIRE NUMBERS. !
5. THE LEGEND ON THIS LABEL SHOULD READ:
llJu_zn '
"CABLE-WY" |
“B312548"

=

6. THE LEGEND ON THIS LABEL SHOULD READ:
"4yo VAC" "B312548"
'3 PHASE"
""POWER"'
“CABLE-WY"




I TY-RAP
=)
W REF

U
__T 440 VAC
3 PHASE
POWER
| CABLE - Wa —-—@- REF
B31254 Jy=2
: ZREK-2216-38S
-_D?EM PYLE-NATIONAL
11 —— 1 | uuo VAC, PHASE 1
(2 ——1 2 | 4u0 VAC, PHASE 2
L3 — 3 | 440 VAC, PHASE 3
100 —1 4 | GROUND
f
(35
1 SEE NOTES 1 & 2 )
TE 6 2 }~ SEE NOTE 3

4 SEE NOTE 5

. & DETAIL 1!
‘.THAT THE PLUG REF ‘J4-2
CABLE-W4 l

F GROMMET FIT IS
ET MAY BE OSTAINED. 8312549 |
2. 1
DETAIL T i-
B312548A

Figure 6-12. W4 Cable Assembly
(Sheet 1 of 2)

L~

M 6-83/(6-84 blank) ‘




P/L NUMBER ENG REV P/L NOMENCLATURE
8312548 - W4 CABLE ASSEMBLY
FIND 1ITEM ENG ITEM
NO NUMBER REV NOMENCLATURE
1 ZREK=2216-38SR RECEPTACLE-W/BASKET WEAVE
CABLE GRIP PYLE~NATIONAL
2 CL-22-KA=6.0 CABLE ASSY
CARR LANE MFG
3 B312548-3 CABLE (FHOF=42)
100 FT LG
4 A308569-8 LABEL=-ELECTRICAL CABLE
S5 A308569-7 LABEL-ELECTRICAL CABLE

Figure 6-12.

W4 Cable Assembly (Sheet 2 of 2)

CODE IDENT
16603

1 EA

B312548

6-85/(6-86 blank) 1




SEE NOTE 5
& DETAIL I

P5-1
ZPEKL-1016-25P
PYLE-NATIONAL

NOTES:

1.
2.

ASSEMBLY INCLUDES PLUG, CABLE GRIP, AND DUST COVER. "

BEFORE SOLDERING WIRES TO THE PINS OF PLUG, VERIFY THAT THE PLUG
ASSEMBLY'S RUBBER GROMMET FITS SNUGLY ON CABLE. IF GROMMET FIT IS

NOT SNUG, NOTIFY ENGINEERING SO THAT SMALLER GROMMET MAY BE OBTAINED.

REPLACE DUST COVER CHAIN WITH CABLE
ASSEMBLY, F/N 2.

TAG OR MARK WIRES WITH WIRE NUMBERS.
THE LESEND ON THIS LABEL SHOULD READ:
" ~1"
"CABLE-W5"
"B312549"

)

J5-2
ZREKL-1016-25S
PYLE-NATIONAL

1 1
2 2 {
3 ~— 103 —— 3| 120 VAC HO]
Y —4 —— 104 ——] 4 | 120 VAC RE]
5 REF }—— 106 —— 5| MOTOR RUN
6 —1 . e e —— 113 — 6 | RUN LATCH
7 — | ~—— 114 ——1 7 | MOTOR STAR]
8 17 CABLE-WS-——@— REF y—— 117 —1_8 | MOTOR OVLD
9 19 ; [B312549] oETAILT 1 — 9 | SERVO PRES]
10 123 > 123 — 10 | SUMP TEMP |
N3 — —— 136 ——{ 11 | SPACE HIR
12 137 / N—o 137 —]{ 12 | SPACE HTR {
13 126 — CL N—— 126 —113 | BRAKE RELE
13 —A _ —— 130 — 14 | BRAKE REL
15 100 / —— 100 — 15 | GROUND

16 Sp ~ L——-— SP — 16

6. THE LEGEND ON THIS LABEL'
"]g-" !
“CABLE-WS"

“B3125u9" 1

{

[

1




E S SEE_NOTE 6
LI & DETAIL I
NOTES
2
J5-2
NOTE 3 ZREKL-1016-255

PYLE-NATIONAL

1
2
—— 103 — 3| 120 VAC HOT
—— 104 —— 4 | 120 VAC RETURN
1 - REF |—— 106 ——{ 5 | MOTOR RUN INDICATION
<:::>_REF —— 113 ——{ | RUN LATCH CONTACT
—— 114 —— 7 | MOTOR START
(:::)- REF [~ 117 —]_8 | MOTOR OVLD INDICATION
TALLD 119 —1 9 | SERVO PRESS LOW IND
e ——— 123 —] 10 | SUMP TEMP HIGH IND
N—— 136 — 11 | SPACE HTR 120 VAC HOT
N—— 137 ——1 12 | SPACE HTR 120 VAC RETURN
— 126 13 | BRAKE RELEASE SOL
\~—— 130 — 14 | BRAKE REL STROKE # 0 SOL
N—— 100 — 15 | GROUND
— s —16
6. THE nggnguon THIS LABEL SHOULD READ:
£ FIT IS “CABLE-HS"
BE OBTAINED. "B312549"

DETAIL TT

8312549

Figure 6-13. W5 Cable Assembly

(Sheet 1 of 2)

6-87/(6-88 blank)




P/L NUMBER ENG REV

B312549 -

FIND ITEM ENG
NO NUMBER REV

1 2PEKL-1016-25P
2 CL-22-KA=6.0

3 A308569-11

4 B312549-4

5 2ZREKL-1016-25S

& A308569-12

Figure 6-13.

psL NOMENCLATURE
WS CABLE ASSEMBLY
ITEM

NOMENCLATURE

STR PLUG WITH CABLE GRIP
PYLE-NATIONAL

CABLE ASSY
CARR LANE MFG

LABEL-ELECTRICAL CABLE

W5 Cable Assembly (Sheet 2 of 2)

CODE IDENT

16603
QUANTITY
REQUIRED

1 EA
2 EA
1 EA
1 EA
1 EA
1 EA
B3125409

6-89/(2-90 blank)




1 }- SEE NOTE 1 & 2
2 )}~ SEE NOTE 3

3 )}~ SEE NOTE §
& DETAIL L

P6-1
ZPEK-1012-2uP
PYLE-NATIONAL
1 -

V&= jJw

NOTES:
ASSEMBLY INCLUDES PLUG, CABLE GRIP, AND DUST COVER.
BEFORE SOLDERING WIRES TO THE PINS OF PLUG, VERIFY THAT THE PLUG

1.
2.

ASSEMBLY'S RUBBER GROMMET FITS SNUGLY ON CABLE.
NOT SNUG, NOTIFY ENGINEERING SO THAT SMALLER GROMMET MAY BE OBTAINED.

REPLACE DUST COVER CHAIN WITH CABLE ASSEMBLY, F/N 2.

TAG OR MARK WIRES WITH WIRE NUMBERS.

THE LEGEND ON THIS LABEL SHOULD READ:

"pe-1"
""CABLE-W6'
'B312550"

THE LEGEND ON THIS LABEL SHOULD READ:

"y6=2"
""CABLE-W6'"
"B312550"

CABLE-W6
B312550

246
it
F— SP

Y ., T RaC N SN

e o A -

IF GROMMET FIT IS

_J}:::: g !
trd

J6-2
ZREK-1012-¢
PYLE-NATIO!

(

vili&|lwinrno

P~




\CTH

\cT

NO

Py

NO}

NOT

IAf

B312550
DETAIL [
4
T COVER.

VERIFY THAT THE PLUG
NBLE. IF GROMMET FIT IS
FR GROMMET MAY BE OBTAINED.

\Y, F/N 2.

J6-2
ZREK-1012-2US

PYLE-NATJONAL
2u7 -f=r- 1 | (+) ACTUATOR
2u6 2 1 (~) ACTUATOR
3
SP U
SP —=— 5

SEE NOTE 1 & 2
SEE NOTE 3

EE NOTE 6

S
& DETAIL 1]

Figure 6-14.

CABLE W6
B312550

DETAILTL

B312550A

W6 Cable Assembly

(Sheet 1 of 2)

-y

6-91/(6-92 blank)



P/L NUMBER ENG REV P/L NOMENCLATURE CODE IDENT
B312550 - W6 CABLE ASSEMBLY 16603
FIND ITEM ENG ITEM QUANTITY
NO NUMBER REV NOMENCLATURE REGQUIRED
1 ZPEK=-1212-24P STR PLUG WITH CABLE GRIP 1 EA
PYLE-NATIONAL
2 CL-22-KA=6.0 CABLE ASS 2 EA
CARR LANE MFG
3 A308569-15 LABEL-ELECTRICAL CABLE 1 EA
4 B312550-4 CABLE (TTRS-2) 1 EA
50 FT LG
5 2ZREK=1212~24S RECEPTACLE-W/BASKET WEAVE 1 EA
CABLE GRIP PYLE~NATIONAL
6 A308569-16 LABEL-ELECTRICAL CABLE 1 EA
B312550

Figure 6-14. W6 Cable Assembly (Sheet 2 of 2)

6-93/(6-94 blank)




SEE NOTE 5

& DETAIL I

SEE NOTE 3
P7-1

ZPEK-0812-17P

PYLE-NATIONAL

SEE NOTE
1&2

SEE

NOTE 6

& DETAIL 1T

J7-3

ZREK-08612-17S

NOTES:

1.
2.

3.
4.
5.

6.

ASSEMBLY INCLUDES PLUG, CABLE GRIP, AND DUST COVER.

BEFORE SOLDERING WIRES TO THE PINS OF PLUG, VERIFY THAT THE PLUG
ASSEMBLY'S RUBBER GROMMET FITS SNUGLY ON CABLE. IF GROMMET FIT
IS %%I SNUG, NOTIFY ENGINEERING SO THAT SMALLER GROMMET MAY BE
OBTAINED.

REPLACE DUST COVER CHATN WITH CABLE ASSEMBLY, F/N 2.
TAG OR MARK WIRES WITH WIRE NUMBERS.
THE  LEGEND ON THIS LABEL SHOULD READ:
" _]u
“CABLE-N7"
“B312551"
THE LEGEND ON THIS LABEL SHOULD READ:
“CABLE-HT"
"B312551"

Bt NRESSLA V. SO SN

1 1
2 2
3 3
4 — 150 150 4
5 151 151 5
6 152 152 6
7 103 < 103 — 7
8 104 104 8
9 — 100 100 9
10 SP SP 10

PYLE-NATIONAL

S1
52
S3
R1
R2

GRO

DETAILT



SEE NOTE 5
& DETAIL I

SEE NOTE 3

SEE NOTE
1&2

iod
100
Sp

150
151
152
<t5555 103

T COVER.

VERIFY THAT THE PLUG
BLE. [F GROMMET FIT
LLER GROMMET MAY BE

Y, F/N 2.

B312551

SEE NOTE 6
& DETAIL 11

e —————

J7-3
ZREK-0812-17S
PYLE-NATIONAL

1

2

3 -
— 4|8
— 5| S2
— 6 | S3
—A 7[RI
—] g8 | R
~—— 9 | crounD
—10

DETAILI

p—— B — )

L FATHOM COUNTER

SYNCHRO SIGNALS

CABLE-W?
B3i2551

DETAIL IT

B312551

Fiqure 6-15. W7 Cable Assembly
(Sheet 1 of 2)

M - -96 bl
N 6-95/(6-96 blank)




P/L NUMBER ENG REV P/L NOMENCLATURE
B312551 - W7 CABLE ASSEMBLY
FIND ITEM ENG ITEM
NO NUMBER REV NOMENCLATURE
1 ZPEK-0812-17P $TR PLUG WITH CARLE GRIP
PYLE-NATIONAL
2 CL-22-KA-6.0 CABLE ASSY
CARR LANE MFG
3 A308569-19 LABEL-ELECTRICAL CABLE
4 B312551-4 CABLE (MHOF-T)
50 FT LG
5 ZREK=-0812-17S RECEPTACLE~-W/BASKET WEAVE
CABLE GRIP PYLE-NATIONAL
6 A308569-20 LABEL-ELECTRICAL CABLE

Figure 6-15.

W7 Cable Assembly (Sheet 2 of 2)

CODE IDENT
16603

QUANTITY

REQUIRED
1 EA
2 Ea
1 EA
1 EA

1 EA

1 EA

B312551

6-97/(6-98 blank)



P8-1 J8-3

ZPEKL-1416-11P ZREKL-1416-115
PYLE-NATIONAL PYLE-NATIONAL .
1 FO— 200 —— —— 201 —F 1 | (+) EXCIT
SEE_NOTE 2 |~ 200 — —— 200 —5 2 | (=) EXCIT
SEE NOTE 3 | 3 3 3 e
y 202 — 202 4 | (+) SIGNAL
SEE NOTE 5 c ‘o * I
& DETAIL I o 203 — —— 203 o1 5 | (-) SIGNALJ
6 6
|
7 p 251 N — 251 —A 7 | (1) Bxar
8 200 — — 200 | 8 | (-) EXCIT
9 :<: 9 ,
10 -3— 252 e ' — 252 10| (+) SIGNAL
] ' i
1 o— 253 — —— 253 = 11| () SIGNAL |
12 12
13— 250 — —— 250 —&H 13| TACH (+) SIGI
4 ko— 200 — —— 200 —oH 14| TACH (-) sIGl
15 e SEE NOTE 15
16 HA- sp j o S Nere 3 P —AH 16
17’/)'.' 5P e eL— P —o 17
SEE NOTE
18 § DETAIL 1 18
19 = 19
D
REF
REF
wer o)
CABLE-W8
B312552




J8-3
ZREKL-1416-113

PYLE-NATIONAL N
—— 201 —Fr{ 1| (+) EXCIT
|
— 200 2 | (=) EXCIT
3 [ SYSTEM A
LOAD CELL
—— 202 = U | (+) SIGNAL
—— 203 5] 5 | (=) SIGNAL |
6
— 251 —A{ 7 | o exa ]
— 200 8 | (-) EXCIT
5 SYSTEM B
LOAD CELL
< 252 —F1 10| (+) SIGNAL
- 253 & 11| (=) SIGNAL |
12
—— 250 — 13| TACH (+) SIGNAL
—— 200 —o 14| TACH (~) SIGNAL
G SEE NOTE 15
162 -
4'5' SEE NOTE 3| P -Ar 16
SP , 17
e SEE NOTE 6 W
& DETAIL 11 18
e — 19

NOTES:

1.

2.

ASSEMBLY INCLUDES PLUG,
CABLE GRIP, AND DUST CGVER,

BEFORE SOLDERING WIRES TO
THE PINS OF PLUG, VERIFY
THAT THE PLUG ASSEMBLY'S
RUBBER GROMMET FITS SNUGLY
ON CABLE. IF GROMMET FIT IS
NOT SNUG, NOTIFY ENGINEERING
SO THAT SMALLER GROMMET MAY
BE OBTAINED.

REPLACE DUST COVER CHAIN WITH
CABLE ASSEMBLY, F/N 2.

TAG OR MARK WIRES WITH WIRE
NUMBERS.

THE LEGEND ON THIS LABEL
SHOULD READ:
"P8-1'", "'CABLE-W8",
"B312552"
THE LEGEND ON THIS LABEL
SHOULD READ:
""J8-3", "'CABLE-W8",
"B312552"

B312552A

Figure 6-16. W8 Cable Assembly
(Sheet 1 of 2)

e 6-99/(6-100 blank)
(;f\




v <
P/L NUMBER ENG REV P/L NOMENCLATURE
B312552 - W8 CABLE ASSEMBLY
FIND ITEM ENG ITEM
NO NUMBER REV NOMENCLATURE
1 ZPEKL-1616-11P PLUG-W/BASKET WEAVE CABLE
GRIP PYLE-NATIONAL
2 CL=22-KA-6.0 CABLE ASSY
CARR LANE MFG
3 A308569-23 LABEL~ELECTRICAL CABLE
4 B312552~4 CABLE (TTRS-6)
50 FT L6
5 ZREKL-1616-11S RECEPTACLE~W/BASKET WEAVE
CABLE GRIP PYLE-NATIONAL
6 A308569-24 LABEL-ELECTRICAL CABLE

Figure 6-16. W8 Cable Assembly (Sheet 2 of 2)

CODE IDENT
16603

1 EA

B312552

6-101/(6-102 blank)



NOTE S

1. STEEL STAMP .25 HIGH LETTER WOSE DESIGNATIC
ON F/N (5) AS SHOWN,AT ASS'Y.

Figure 6-17. Hose Bun
(Sheet 1 of 2) ‘




t.

NOTE S
STEEL STAMP .25 HIGH LETTER WOSE DESIGNATIONS

ON F/N (B) AS SHOWN,AT ASS'Y.

£313737

Figure 6-17. Hose Bundle Assembly
(Sheet 1 of 2)

€-103/(6-104 blank)




L — A} ~

o [ OMENCLATURE ary. CODE - mmnuncwnea L WATL SPEC REQ'D CERTS

no. IOENT. O¥G NO. NAME o A

1 HOSE ASS' Y 2 "Aooerss | wac | var| oML

2 QUICK DISCONNECT 4 SVHCG-GEF [SNAP-TITE[STOINYS]  comL

3 DUST PLUG 4 POP-6 [SNARTITE [PLASTIC]  COML

4 PLASTIC COIL SLEEVE|3 4554-22000 [SYNFLEX [PLASTIC| COML

5 HOSE MARKER 4 T-1009-SST [\epn HEEE sTL COML
!
i
|

o -— E—— b} e - ]



r""ﬁ e 4 |

NUFACTURER REQ'D CERTS ALTERNATE ot ,
( NAME MATL MATL SPEC , cé "ﬁ " 5952;2:23227 Las REMARKS
el wac varR| oML PER D317257
F |[SNAP-TITE[STARL COML il
» |SNAP-TITE 1PLASTIC COML i
SYNFLEX |PLASTIC (CML 20 FT LENGTH
U s CaKER STL COML |
)
p
|
|
; C313737
| Figure 6-17. Hose Bundle Assembly
| (Sheet 2 of 2)
} 6-105/(6-106 blank)
— 7 a~ J -~ . -




-

APPROX 5 FT,
P344(TYP)

SEE NOTE 2

NOTES:
1. DO _NOT ASSEMBLE PARTS UNTIL HOSE LENGTH HAVE
BEEN C(ONFIRMED BY FITTING TO UNLTS.

2. STEEL STAMP .25 HIGH LETTER MOSE DESIGNATIONS
ON &N @) AS SHOWN AT ASS'Y.




—ch

nanthall. 2.

SEE NOTE 2

HOSE LENGTH HAVE
UNITS.

[ DESIGNATIONS

C313738A

Figure 6-18. Hose Bundle Assembly
(Sheet 1 of 2)

} 6-107/(6-108 blank)

ks A i*\i’kﬂﬁmw;‘a‘“a’% fe Al




NOMENCLATURE

Qry.

CODE

MANUFACTURER

PART OR

MATL

MATL SPEC

REQ'D CERTS

'.:,o IDENT. DwC NO. NAME ALAL
1 HOSE AsSY (57)]2 RAM e | wac VAR | comL

2 AR DSLIVEET 14 SYHCI2-IREF | SNAP-TITE [ST.STL | COML

3 DUST PLUG 4 PDP-12  |SNAPTITE |PLASTIC| CCML

a MOSE ASSY (529 |2 RaReelR | wac var.| CoML

5 CONNECTOR. BODV | 4 134281 WGC STL [ comL.

A aUIcE DISCANNECT T4 71C16-20C F| SNAP-TITE | STL | COML

1 DUST COVER 4 71CC16  [SNAPTITE [RUBBER| COML

) HOSE MARKER |3 T-1009.88T | \Fap= o s T | COML

9 PLASTIC COL SLEEVE |¢ 4554-22000 | SYNFLEX | PLASTIC| COML




giW"‘T':i‘"‘1"*:"‘ijrﬂ'ﬂj=E=TH"ll!""""----i---,

NUFACTURER REQ'D CERTS ALTERNATE -
NAME MATL MATL SPEC cle[n Cé "6 N SPSEF'E?Eag\E’T L8S REMARKS
wa e var | comu PER D317257
SNAP-TITE |ST.STL | COML
SNAPTITE |PLasTic| cemU
WeC  |var| comL PER D317257
WGC  [sTL | comL 20 F50X'S  PARKER
SNAP-TITE | STL | COML
SNAP-TITE  |RUBBER| COML
MEIE WEE T | comL
PO | SYNFLEX | PLastic] comL 20 ET LeweTh
_’
4
»
—

conentiiin,

C31373¢A

Figure 6-18. Hose Bundle Assembly

(Shee: 2 of 2)
’Q\ 6-109/(6-110 blank)
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It

TR o X et

NOTES:

1. STEEL STAMP .25 HIGH LETTER HOSE OE!
oN F/N (B) AS SHOWN, AT ASS'Y.

Figure 6-19.
(Sheet 1 of



NOTES:
1. STEEL STAMP .25 HIGH LETTER HOSE DESIGNATIONS
ON F/N AS SHOWN, AT ASS'Y.

C313739A

Figure 6-19, Hose Bundle Assembly
(Sheet 1 of 2)

6-111/(6-112 blank)
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coot

MANUFACTURER

MATL SPEC

PEQ'D CERTS

ALTERNATE

SPEC FCA GOV

'.:? NOMENCLATURE ICENT. v NAME wATL wlcg Mgl w REFERENCE
1 HOSE. ASSEMBLY (5 oo | wac coML

2 oo Per Enn 10 SPHCG-6 F [SNAP-TITE | STL | COML

3 DUST PLUG 10 PDP-6 |SNAPTITE [pasnic| comi

4 PLASTIC COIL SLEEVE 5 4554-22000[SYNFLEX [PuasTIC| ComL

5 HOSE MARKER 10 T-1009-SST ["mes g STL | COML

6 MALE CONNECTOR (10 8 FTX-S | PARKER STL | COmL

7 - e o 3 - -




v - ~ -
MANUF ACTURER REQ'D CERTS ALTERNATE' wr
;ncr': e MATL MATL SPEC Wl nJ 5’:2:5?5;';2; Les REMARKS
5-c00 | WGC coMmu PER D317257
\Co-6 F[SNAP-TITE | STL comu
P-6 |SNAPTITE |[PLASTIC| COML
1I4-22000 | SYNFLEX |PLASTIC| Comu 20 FT LENGTH
109-SST [ez - foeeq gt | (oML »
"TX-S | PARKER STL cComu
C313739A
Figure 6-19. Hose Bundle Assembly
(Sheet 2 of 2)
) 6-113/{6-114 blank)



APPENDIX A

PNEUMATIC AND HYDRAULIC PIPING
FABRICATION AND INSTALLATION PROCEDURES

A-1/(A-2 blank)




REVISIONS
TONE | L\TR CESCRWTION DATE NPROD
A _JAdd time limit to 4-3, #8 page 17 6-9-77,
B | Sht 17: Para 4-&, Added to PICKLING--- | 3-4-01
“AND CLEMMING. After “steel pipe” added b g
"Corrosion resistant..." -
C Eliminated socket weld fittings; revised|7-3¢-3) -
Sht 5, 8, 10, 12, & 13; deleted Sht 9 & A
14. n
D Revised Sht 6,6,10,11,12,413 to reflect R-2-62 -
new welding procedure as described in %, |
Note 2A, sht 6. -y
£ Added Rev status to Sht 1. Clarified 3-22-82. CI -1
H Sht 9 and 14, ‘ —

PNEUMATIC AND HYDRAULIC PIPING

RECOMMENDED FABRICATION, CLEANING, TESTING AND INSTALLATION PROCEDURES
FOR INTERCONNECTION OF WESTERN GEAR SUPPLIED EQUIPHENT.

EV [-|-|-|-[-|-{-1-{-|-|-
HT [19[20|21]22|23[24)25|26)27 28|29
| wexvassy lovv]  usepow EVie(-|-|-(-p[-jolepiojolole|-|-|e|-
APPLICATION HT {1 (2 (31{a|5 67189 {10111]12{13]14]15]16[17 12
LMITS O WESTO RN| Heavy MacHiNERY DIviSiON
MACHINED DRIENBIONS
uctr'rn NOTED 2-2-77 AR CORPONATION EVERETT, WASHINGTON
ANGUUAR 2 190
e ORAWN ¢ L ARSEN
X =2l GEK . LARSEN PNEUMATIC AND HYDRAULIC PIPING
20 = & 010 EMGR ¢ LARSEN
FRACTIONAL = 1132 TAT | COOC WEHT WG, Y
1A 16603 4305765 £
SHARP #us %/ scALE fw W] 1 o 23|
&

MICROEN MED

A-3




APPROVAL SHEET

DATE
V4 R 3 -
QUALITY CONTROL MANACER { QL -7
PRODUCT SERVICES MANAGER 2-3-77
ENGINEERING MANAGER 2-14-77
PRODUCT SAFETY COMMITTEE )
CHAIRMAN 3-4 =77
P
" $IZE | CODE IDENT NO.
WeSTeRM ow Al 16603 A305765
EVERETT, WASHINGTON 88201
SCALE | [ smeer 2
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A-6

_1-0. INTRODUCTION

The purpose of this document is to provide guidance for construction and cleaning
of Customer Supplied interconnecting piping for Western Cear Corporation (WCC)
equipment, thus reducing the potential for contamination problems affecting WCC
supplied components.

Satisfactory performance of a hydraulic or pneumatic piping system can be
attained only by following proper procedures and methods throughout the con-
struction process. improper cleaning eventually results in particies of mill scale,
sand, and other foreign material being forced into the system. These particles
will damage critica! parts and impair the operation of the equipment, causing
costly component and equipment failures and shutdowns of entire systems.

It is imperative that the end product provide ¢lean and structurally sound piping
systems. This objective can be attained by following the basic requirements of
this document.

Failure of WCC customers and their customers, in turn, to continually monitor
the cleanliness of the entire hydraulic system and to periodically cleanse the
system following initial installation and during subsequent operation of the
equipment will cause premature and costly equipment failures and shutdowns of
entire systems which are not the responsibility of WGC and for which WGC dis-
claims all liabitity.

The utilization of the procedures outlined herein can involve certain safety hazards
for which certain precautions must be empioyed, either as expressly set forth here-
in or as may be customary and usual in the industry. WCC expressly disclaims
any responsibility for injury to person or property resulting from the use of the
procedures outlined herein.
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2-0. PIPING DESIGN AND ARRANCEMENT

“ad

Piping sizes. aliowabie stresses and other physica! design features must be as
dictated by contractual requirements: Codes, ANSI, USCG, USN, ABS, etc. No
responsibility for structural design is assumed or intended in these specifica-
tions .

2. When cleanliness of the piping system affects the warranty of equipment pro-
vided by WGC, it is mandatory that the piping design provide for completely
demountable systems.

3. The most practical and widely used material for high pressure hydraulic piping
is cold-drawn seamliess steei pipe of low or medium carbon content ASTM A 106
GR. B, or MIL-T-20157, Type E. This material is smoother and far easier to
ciean than hot-drawn seamiess or welded steel pipe, which often contains deep
pits or scratches in the interior, snd ususlly is coated with mill scale. Other
grades of pipe and tubing may also be used if surface finishes are of comparable
nature and if all conditions such as factors of safety and material certifications
satisfy the applicable job specifications.

4. The most commonly used piping materiatl for high pressure pneumatic service
is seamless copper, copper-nickle (70-30 alioy), or stainiess steel piping
Piping of this material is easy to clean and wifl not corrode due to condensa-
tion and moisture in the air supply system.

S. Except for watertight deck and bulkhead penetrations, each length of pipe must
be so constructed and arranged that it can be removed for pickling and cleaning
after fabrication.

6. Air vents should be instalted in high points of hydraulic piping runs Air
pockets in the lines may cause erratic response and operation.

7. Provision for temporary jumpers at ends of the pipe runs must be provided
to facilitate fiushing of the lines and pressure testing prior to operation.
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3-0.
.

2A.

g

FABRICATION

The equipment and components should be finally located and fixed in place
before fabrication of the interconnecting piping is started. All case breaihers
and shaft seals should be tightly masked, no units dluu‘bmblod nor opened
for inspection nor any hydraulic piping pted while weiding. chipping.
sandblasting or painting Is being done in the immediate ares.

Welding and brazing must be performed by qualified welders using Customer
Specification procedures. These procedures, if properly folloved, shall produce
welds which are free of defects tinat would adversely affect the service of tne
weld joint.

It is required that the pipe be purged with inert gas during the root pass.
This practice reduces the possibility of root pass embrittlement duc to
atmospheric contamination.

A1l inside edges of pipe and tubing must be reamed or deburred to remove a:’
sharp or feather edges remaining after cutting the pipe to length.

A1l stress relicving if required must be done after fabrication and prior to
the cleaning process.

It 1s desirable to have not more than one bend in each lTength of pipe. The

entire length of pipe shouid ke visible for inspection. Flange or union

ﬁhts Tl)l!t be provided in pfpe runs vhich include more than one bend (see
gure 1).

FLANGE OR UNION
JOINT (TYP)

11k

FIG 1
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{Cont)

Cold bends in the piping are preferable to welded elbows. The bend radius
should be a minimum of five times the nominal pipe size as shown in figure 2
However, any contract specifications relating to minimum bend radius,
flattening at bends, thinning of walls at bends, etc.. must be adhered to.

PREFERRED METHCD

£16 2

NOTE DO NOT PACK
PIPE W1TH SAND
WHEN BENDING
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3-0. (Cont)

‘7. When elbows must be used due to space limitations, use long radius butt weld
elbows of the same size and wall thickness (schedule) as the piping. Do not
use socket weld elbows.

Butt welded elbows with backup rings are to be avoided unless the rings are
completely removed after welding. The backup rings catch foreign material that cannot

be dislodged during cleaning, yet often will be dislodged during hydrostatic

testing or when operating the equipment (figure 3).

Butt welded elbows without backup rings can be welded successfully by using

gas tungsten arc welding (heliarc welding) for the first pass with inert gas

puraing as previously described,

HELIARC 15t PASS

DIRT COLLECTS
UNDER RING

/

&
¥<>

BACKUP RING
ITO BE AVOIDED)

FIG 3
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3-0 (continued)
8. DELETED
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3-0. (Cont)

9. Water tight deck or bulkhead penetrations should be straight lengths of pipe or
tubing not more than 18 inches in length, with a flange or fitting on each end.
See figures 7 and § for suggested design details. These methods will allcw
plckling of the pipe assembly prior to final installation, permitting visual
inspection and cleaning if required after instsilation.

X OA BULKMEAD
pec e PLATE OD ANO MOLE IN DECK

OR BHD LARGE ENOUGH TO
CLEAR PIPE FLANGES

WELD TO PIPE PRIOA TO
PICKLING AND CLEANING

_———.I 18 .~ MAXIMUM

wE. D YO BULR~EAD OR
DECK AT finaL INSTALLATION

fIG 7
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3-0. (Cont)

umion WELD TO BULKNEAD OR DECK
AY FINAL INFTALLATION

WELD TO TUBE PRIOR TO

PICKLING AND CLEANING SLEEVE OD AND MOLE IN

P er peniag e

END FITTING
FIG S

10. Non-watertight deck or bulkhead penetration methods are suggested in
figures 9 and 10. Al! piping components must be pickled and cleaned prior
to final installation,

BULKMEAD OR DECX

[)
~- -
-
- L -4

BULKHEAD UNION

DRILL ON SURN MOLE

FIGe
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3-0. (Cont)

MEINFORCING LAR N

BULKNEAD
OPENING LARGE ENOUGH
TO CLEAR PIPE EWD
FITTING OR FLANGE
L . Q.
a D)

~

SULKMEAD OR DECK

FIG 10

11. Flange connections, O-ring unions, or Crayloc type couplings must be used to
join 311 high pressure assemblies. The flanges must fit squarely on the
mounting face and be drawn up evenly to avoid distortion or uneven compression
of the sealing eiements, and to prevent the formation of pockets that will hinder

the flushing operation.

12. Use butt weld (veld neck} flanaes instead of the socket weld type. Butt weld
flanges provide 8 more uniform transition between pipe and flanae as compared
to socket weld fittings, and thus avoiding stress concentrations at the joint.
The interior of the pipe and flanges must be carefully cleaned te rcrove all
welding slag or spatter, brazing flux, scale under a surface weld, and other
contaninants, If backina rinas are used with butt welds ?o attach f]anges, the
backing rings should be completely removed after welding (figure i1). Butt-
velded joints without backup rings may be welded successfully by using heliarc
(GTAK) welding for the first pass (fioure 12) and inert aas puraing as noted

earlier,
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UNPROTECTED SURFACE

EASILY D. ]

BUTTWELD SLANGE

/

DURING HANDLING
LEAKS RESULY

_i
-

o

REMOVE PACKUP
AING 1€ USED

NNT RECOMMENDED

FIG 1

BUTTWELD FLANGE

ool i i

OIRT COLLECTS
UNDER AING

— .
) WSSO
PROTECTIVE COVER " MELIARC 1ST PASS
ON FLANGE SEALING 1
SURFACE L
RECOMMENDED
FIG 32
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3-0.
3.

(Cont)

It is imperative that bianking material be installed between pump or motor
openings and their respective flanges during the pipe fabricating process
to keep weld spatter and other contaminants out of the pregiously cleaned
fAydraulic system components. All pump, motor or valve ports and ends of
all completed piping must be kept closed and protected at all times except
when fitters are making final joints at assembly.

. All piping should be fitted so that when each section of pipe is in place, all

fittings and connectors align with their corresponding fittings and connectors
without forcing. This will reduce stress on the pipe and the possibility of
damage (o components.

. After the piping is fabricated, fitted, and supported in place. each pipe section

should be identified prior to cleaning and inspection. The inspector should keep
record of the pipe sssemblies as they are processed through cleaning and final
instaliation to assure conformance to all cleaning. installation and hydrostatic
testing procedures for all piping components.
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4-0. CLEANING AND PICKLING

&1. Cleaning and pickling of interconnecting piping is required to fully remove

foreign substances such as oif, grease, paint, soil. mill scale, etc., which would

otherwise cause damage to equipment components. These components have under-

ﬁn a similar cleaning and pickling process at the factory and must not be contam-
ted by dirty piping.

The pickling process for interconnecting piping should be sccomplished immediately
prior to hydrostatic testing, instaliation and charging of the system.

Many different products and processes are available which will effectively clean
and pickle pipe, provided the manufacturers' instructions are followed. No
preference for a given product is implied; however, the following basic steps
must be taken to ensure that the piping is cieaned and is kept clean.

4-2. CLEANING. Prior to fabrication the piping should be cleaned by wire brushing,
including the interior, and blasted with high pressure air to remove loose particles
Boiler tube brushes or commercial cieaning apparatus may be used for this purpose

4-3. PICKLING CARBON STEEL PIPE. See appendix A for suggested makeup and
temperature of cleaning and pickling solutions.

WARNING

Face shield, protective gloves and other protective clothing must
be worn when working with pickling solutions to prevent injury
to personnel.

1. Immerse in a caustic bath solution for 15 minutes or longer to remove paint.
varnish, grease, etc.

2. Rinse in clean water.

3. immerse in acid solution and exercise caution with respect to duration of
immersion. Leave pipe in bath only long enough to permit adequate pickling
as determined visually. This caution is necessary to ensure and protect the
mechanical properties of the pipe, tubing, and end fittings

4. Rinse in a ciean water bath immediatly following completion of the previous
step.

S. ftmmerse in a hot water neutralizer bath for several minutes.
6. Rinse in a clean water bath.

7. Allow to drain and dry. Drying by air blasting is not recommended because It
will contaminate the piping
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4-3  (Cont)

8. Inspect the pipe for cleanliness. One suggested method s to pull g clean,
1int-free cloth soaked 1n kerosene through the pipe. Another method,
especially if the pipe 1s not straight, 1s to tape the ends closed and with
the taped end down, tap the pipe with a hammer in various places. If foreign
material 1s found on the cloth or tape, the pipe must be repickled. Inspection
tion and preservation should be completed with a maximm time delay of one hour,

9. Coat the inside of ferrous piping with clean preservative flyid (solution
determined by consideration of the fluid used in the system.) Cap the ends
and wrap the end fittings (flanges) with protecttfve material.

4-4 PICKLING AND CLEANING CORROSION-RESISTANT STEEL PIPE. Corrosion-resistant
steel pipe that 1s not to be welded may require only steam cleaning, and where
adherent contaminants persist, interior and exterior steel wire brushing and
blasting with high pressure air is required. See Appendix B for suggested makeup
and temperature of cleaning and pickling solutions.

WARNING

Face shield, protective gloves and other protective clothing must be worn
when working with pickling solutions to prevent injury to personnel.

1. Immerse in a caustic bath solution for 15 minutes or longer to remove paint,
varnish, grease, etc.

’ 2. Rinse in clean warm water. o

3. Immerse the piping assemdly for 10 to 15 minutes in the acid solution and
rinse in & clean warm water bath immediately followming.

4. Allow to drain and dry. Drying by air blasting {s not recommended because it
will contaminate the piping.

4.5 PICKLING NONFERROUS PIPING (copper, copper-nickel, bronze). See Appendix C
for suggested makeup and temperatures of cleaning and pickling solutions.

WARNING

Face shield, protective gloves and other protective clothing must be worn
when working with pickling solutions to prevent injury to personnel.

1. [lmmerse in a caustic bath solution for 15 minutes or longer.
2. Rinse in clean warm water bath.

3. Immerse in acid solution at room temperature.
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Rinse in a clean warm water bath.
Immerse in a neutralizer solution for several minutes,

Rinse in & clean warm water bath.

Allow to drain and dry. Orying by air blasting is not recommended because it
will contaminate the piping.

Additiona! flushing of the assembied equipment is required to remove the
brazing fluxes. Suggested solutions for this are given in Appendix C
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5-0. HYDROSTATIC TESTING PRIOR TO INSTALLATION,

Qbserve appropriste safety precautions to prevent injury o personne!
and damage to squipment during tasting procedures.

A hydrostatic test should be performed prior to installation using clean filtered
preservative fiuid for hydraulic lines and water for corrosion-resistant pneumatic
lines.

The pipe assembiies may be tested individually or in groups. If leaks occur, they
must be repaired and the pipe reclesned, repickied and retested. After the hydro-
static test, drain the lines and cap the ends, being careful to svoid introducing
contamination. Allow pneumatic piping to dry before capping the ends.
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6-0. INSTALLATION
1. The piping shouid be instalied as soon as possible after plckling and hydro-

static testing. Nydraulic piping should be filled with the recommended
operating fluid within one week after instatiation. A shorter period is
preferred in especially humid aress.

2. No abrasive blasting, chipping, 2Hndm° or use of air tools may be permitted
in the area during instaliation. Airborne dust must not be permitted in the

area while the clean pipes are uncapped and instalied.

3. Noturning, dritiing, tapping. welding (except deck or bulkhead penetrations)

nor heating of pipe, will be allowed. If any rework of the pipe is necessary
during instaliation, the pipe sections must be cleaned, pickled and hydrostatic

tested again before finat instafiation.

4. When welding deck or bulkhead penetration sections in place, make sure that

the openings are covered and that the end fittings are protected from weld

spatter.

5. When installing and joining pipe sections make sure that the sealing surfaces
are clean, free from nicks and scratches and that O-rings and gaskets are new
and compatible with the fluid to be used in the system.

6. Tighten flange bolts evenly .

TODE IDENT NO. REV
16603 A305765
EVERETT, WASHINGTON 96201 SOt | Lsu:n 20
e
A-22
e e o A— - e




7-0. HYDROSTATIC TESTING AND FLUSHING AFTER INSTALLATION.

7-1. CENERAL. The entire piping system must be pressure tested before
connecting to WGC equipment. The opening of and connecting to WGC components
should take place in the presence of customer inspection perd { arvd & WCC
representative. .

7-2. HYDRAULIC PIPING. The pressure test and flushing operation should be
sccomplished using a separate (commercially available} hydraulic power unit.
The pump must have sdequate capacity to provide at least 20 feet per second flow
velocity in the lines when flushing. Use the same fluid that will be used in opera-
tion of the hydraulic system.

When practicable, more than one pipe run may be tested and subsequently flushed
at the same time. See figure 15.

INTERCONNECTING PIPING
PRESSURE GAGE

— f v

3- 10 MICRON MIGH
PRESSURE FILTER

JUMPER I

|

W0 MICRON RETURN FILTER

FI1G '3
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7-2. (Comt)

“tnspect the return filter alement frequently and replace elements s required. When
the elements sppear clean and free of particles, take a fiuid sempte from the return
ond of the piping. A particle count of the sample should meet NAS Class 7* (notect
below) for piping that serves piston pumps. For piping serving vane pumps and

ar pumps the cleaniiness level should be Class 9*. Keep flushing unti! the clean-
iness level is met. When flushing hydraulic lines it is good practice to switch the
supply and returr: hoses from the test unit at least once, thus reversing the fiow in

the pipe runs.
TABLE 1. MAXIMUM CONTAMINATION
LIMITS PER NAS 1038
_ I (BASED ON A 100 ML SAMPLE $12€) ~

™ hrice ' T

Sere Ronge e et o - o . JChASSES - . . .
| (Wcronal 0 [] 7 s e | T " 1
! — ———— - —_— Lol . :
TR 8,000 16.000 2000 64000 | 1WOHOC  ISE000 | $12000 1,024,000

181028 1428 2430 5.700 11,400 22800 46,400 91200 182.400

Brow ) [ 1012 202 4080 8.100 18300 32.400

0 10 100 ) [ " 0 720 1440 2580 5.760

. Ower 100 ] 16 n [ J 120 »8 812 1,024

*uniess otherwise specified on system drawings or specifications.

7-3. PNEUMATIC PIPING. The hydrostatic pressure test and flushing of corrosion
resistant steel piping should be accomplished using clean fresh water and dried with
clean filtered air.

Flushing of nonferrous piping (copper, copper-nickel, bronze) is required to
remove a!l brazing fluxes. Suggested solutions for this are given in Appendix C

When hydrostatic testing and flushing operations are complete, connect the piping
to respective components. When opening the port or any component, first clean
the immediate area around the port. Use extreme caution when connecting to a
previously cleaned system to prevent foreign material from entering the system
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8-0. Charging Hydraulic System.

1. To repeat, the purpose of this document is to provide guidence for construction
and cieaning of customer supplied interconnecting piping for Western Cear
Corporation equipment, thus reducing the potential for contamination problems
affecting WCC supplied components. .

2. Where WGC supplied components are not shipped charged with appropriate
fiuid they must also be flushed and inspected prior to charging

3. Customer supplied reservoirs where used must be similarly prepared.

4. When the system interconnecting piping has been properly assembled. hydro-
static tested and flushed and all other components prepared as noted in steps 2
and 3 above, the equipment can be plumbed and system charging begun.

5. All hydrautic fluid added to the system must be filtered through a 3-10 micron
filter. Good housekeeping procedures must be followed to minimize all
potential contamination problems in transferring fluid from the shipping
containers to the hydraulic reservoir.
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APPENDICES

Appendix A - Carbon Stee! Pipe Pickiing and Treatment
Appendix B - Corrosion Resistant Stee! Pipe Pickiing and Treatment

Appendix C - Nonferrous Pipe Pickling and Trestment (copper.
copper-nicke!, bronze)

P A Sy S
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APPENDIX A
Carbon Stee! Pipe Pickling £ Treatment
Y. Caustic Bath (Crease and Paint Removal)

Solution: Roprepp R (R. 0. Hull Co. 2 Pounds
Water: 1 galion

Temperature: 180 + 5 degrees (82 + 3 degrees C)

Time: 15 minutes or longer, depending upon

degree of contamination.

Neutratizer: Rinse in ciean water.

2. Acid Solution Pickling (Scale and Rust Removal)

The acid should always be added carefully to the water . Do not
add the water to the acid

Solution: Hydrochloric Acid (351036 5%

assay) with commercial inhibitor 43 galions
Water 1 gallon
Temperature Ambient
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Appendix A (Cont)

Leave pipe in bath only tong enough to permit adequate pickiing
as determined visually.

Time: As visually determined by remova! of scale and rust

3. Treatment Fotlowing Pickling

Solution: Soda Ash (as required to maintain
a9t 10P,) 2 - 4ounces
Non-ionic wetting agent VWRING
(VanWaters and Rogers Co .} 3.8ml
Water. 1 gation
Temperature: Ambient

Caution. The maintenance of the Py, value noted above is critical and
must be frequently monitored. The product of neutralization
of acid carry-over from the pickling tank is common salt
(NACL} which if allowed to accumulate will promote fiash
rusting of the pickled pipe.

A-28
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Sotution:

Temperature:

Time:

Neutralizer:

Solution

Temperature:
Time

Neutralizer:

APPENDIX B

Corrosion Resistant Stee! Pipe Pickling & Treatment

1. Caustic Bath (Grease and Paint Removal)

Trisodium Phosphate (TSP) or

Sodium Hydroxide (lye): 7-10 ounces
Detergent, nonionic (Palyethylene-

glycol Monoalkylaryl ether) 1 fluid ounce
Water 1 gallon

200 + 10 degrees F (94 + 6 degrees C)

15 minutes or longer, depending upon degree of
contamination.

Rinse in clean warm water, 120 degrees F (48 degrees C)
or higher

2. Acid Solution-Pickiing {Passivation)

The acid should always be added carefully to the water. Do not
add the water to the acid.

Nitric Acid 13-20 Fiuid Ounces
Hydrofiuoric Acid (60%) 1-2 Fluid Ounces
Water 1 gallon

130 + 10 degrees F (55 + 6 degrees C)
10 to 15 minutes

Rinse in a clean warm water bath
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APPENDIX C
Nonferrous Pipe Pickiing and Treatment (Copper, Copper-nickel, Bronze)

1. Caustic Bath (Greass and Paint Removal)

Solution: Trisodium Phosphate (TSP) or
Sodium Hydroxide (lye) 7-10 ounces
Detergent, nonionic (Polyethylene-
glycol Monoalkylary! ether) 1 fluid ounce
Water: 1 galion

Temperature: 200 + 10 degrees F (34 + € degrees C)

Time: 15 minutes or longer, depending upon degree of
contamination.

Neutralizer: Rinse in clean warm water, 120 degrees F (48 degrees C}
or higher

2. Acid Solution - Pickling

The acid should always be added carefully to the water. Do not add
the water to the acid.

Solution: Sulfuric Acid, 66 degrees Baume,
Specific Gravity 1.83 7-14 fluid ounces
Water. 1 galion

Note If red stains appear add 2-4 ounces per gallon
of water of sodium dichromate to above solution

Temperature. Room Temperature

Time As visually determined by removal of surface
contaminants.
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Appendix C (Cont)
3. Treatment Following Pickling
8. Rinse in clean water bath

b. Immerse for severa! minutes in an alkaline bath containing four ounces
{per gallon of water) of soda ash

c. Rinse in ciean warm water bath

4. Flushing of instalied system for removal of brazing fluxes

Solution: Glacial Acetic Acid S gallons
Water 95 galtons

Temperature: 120-140 degrees F (49-60 Degrees C)

Time: Circuiate for one hour

Neutralizer: Flush with warm water. Repeat flushing procedure

as necessary. Drain and dry piping upon completion.
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PROCEDURE FOR THE DETERMINATION OF PARTICLE CONTAMINATION
OF HYDRAULIC FLUIDS BY THE PARTICLE COUNT METHOD
(Extract from ARP 598 Society of Automotive Engineers, Inc.)

1. SCOPE:

This test describes & self-checking procedure for the determination of
particulate contaminant five microns or greater in size in hydraulic fluids by
the particulate count method. A maxfmum variation of two to one (+33% of the
average of two runs) in results should be expected for replicate counts on the
same sample, providing that the procedure is followed closely and the precau-
tions presented in paragraphs 18 through 21 of the procedure, regarding mani-
pulation, check samples and self-checking aspects, are observed.

2. OUTLINE GF METHOD:

A fluid is filtered through a type HA Millipore filter disc using vacuum
to impinge the contained contamination particles upon the surface of the filter.
The filter disc is examined microscopically (using oblique incident lighting) to
determine the amount of contaminant present in stated size ranges.

3. APPARATUS:

Pyrex filter holder, Millipore Cat. No. XX 10047 00, or equivalent, which
includes:

a. A fritted glass base and rubber stopper.
b. A holding clamp.
C. A 250 ml Pyrex glass funnel

d. A filter cover for the glass funnel to minimize contamination from the
air passing through the funnel during the vacuum filtration process.

e. The optimum cover would incorporate a Millipore filter in the cover
device.

f. 0.45-micron Membrane Filter, type HA Black Grid 047 mm diameter Millipore
or equivalent. These to have an imprinted grid on 3.08 mm centers. Each grid
square is equal to 1/100th of the total effective filtering area of the filter
disc when used in the Millipore Pyrex filter holder (above).

g. Vacuum flasks.

h. Aspirator or Vacuum Pump, capable of pulling a minimum 26" of mercury.

i. Plastic Petri Dishes, disposable, Millipore Cat. No. PD 10 047 00, or
equivalent.

J. Forceps with unserumed tips.
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k. Sample bottles, small mouth, glass, etched or otherwise permanently
marked to indicate 100 ml sample size.

1. Microscope with mechanical stage, capable of magnification of approxi-
mately 45X and 90X. For 90X magnification, the recommended objective is 10 to
12X but at least 1X with a numerical aperture of at least 0.15. The optimum
equipment is a binocular microscope with a micrometer stage. A stereo
microscope should not be employed with this procedure.

m. Measuring eyepiece - Ocular Micrometer - Baush & Lomb Cat. No. 31-16-01,
or equivalent. (See figure 1 following paragraph 17.)

n. Stage micrometer, 0.1 to 0.01 mm calibration.

0. Microscope lamp, high intensity, variable. This lamp is to be used as a
source of obligue incident light; Leitz microscope lamp “"Monla"' (or equiva-
lent); 5,000-6,000 candlepower at filter surface.

p. Wash bottles, Pyrex glass.

q. Mylar plastic films, 2" x 2" x ,002".

4, REAGENTS:
a. Distilled water.

b. Acetone free, reagent grade isopropyl alcohol.

¢c. Petroleum ether 30°-60° boiling range (Freon TF or equivalent may be
substituted where explosive vapors are not accepted.)

5. FILTRATION OF REAGENTS:

a. Filtration Process: (for initial establishment of clean conditions for
filtration of reagents).

b. Clean all apparatus as follows:
{1) wWash with self-rinsing type detergent and water.
(2) Thoroughly rinse with hot soft tap water.?

c. Assemble Pyrex filter holder with filter disc in place.

' "Monla"--6Y-5. A microscope lamp with focusing illuminating lens on pillar
stand with separate transformer.

2 When filtered distilled water, filtered isopropyl alcohol, and filtered petro-
leum ether have been obtained, the apparatus should be cleaned as outlined in
paragraph 7.
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d. Filter 100-200 m1 of fsopropyl alcohol into the filter flask. Remove
entire Pyrex Filter assembly and rinse the filter flask with the filtrate.

e. Repeat paragraph 5d three times.

f. Filter a 100-200 m! volume of petroleum ether into filter flask. Remove
the funrel assembly and rinse the filter flask with the filtrate.

g. Repeat paragraph 5f three times.
h. Filter the desired volume of the solvent.
6. CONTROL ANALYSIS FOR REAGENT CLEANLINESS:

a. Clean a Pyrex filter holder and a wash bottle using the process outlined
in paragraph 7.

b. Place 500 mi of the filtered reagent in the cleaned wash bottle.

c. Rinse the upper surface of the filter disc with the filtered reagent from
the wash bottle. Place the disc on the fritted glass base and complete the
assembly of the filtration apparatus.

d. Pour a 150 m1 portion of the filtered reagent into the funnel directly
from the filter flask. Filter the sample using the method for processing a
blank described in paragraph 15a, except that the filter disc is to be rinsed
only once and with a 50 m1 volume of the filtered reagent from the wash bottle.
If the desired cleanliness level is not obtained,® repeat the cleaning and fil-
tration process using the filtered reagents on hand for the cleaning process.

7. CLEANING METHOD FOR APPARATUS AND SAMPLE BOTTLES:

8. GENERAL INSTRUCTIONS: Lint-free coats should be worn by personnel per-
forming cleaning operations to preclude excessive fiber contamination.

9. CLEANING METHODS: Each item of filtration apparatus will be cleaned
before each run of samples and each sample bottle and cap will be cleaned before
each use by the following method:

2. Rinse with two successive rinses of petroleum ether.

b. Wash thoroughly in a solution of detergent and hot water. Rinse twice in
hot tap water (soft).

c. Rinse with filtered distilled water twice.

3 Contamination content of a 150 m) sample of filtered reagent, so processed,
should be greater than the values specified for a blank analysis. See foot-
note 6, page B-6 for blank analysis specifications.
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d. Rinse with filtered isopropyl alcohol to remove water.
e. Rinse with filtered petroleum ether.

(1) Filtration Apparatus: After rinsing with petroleum ether, hold in
an inverted position for 15 seconds to allow drainage and evaporation of the
petroleum ether.

(2) Sample Bottles: After rinsing with petroleum ether, allow a small
quantity of petroleum ether to remain in the bottle since the vapor pressure
will help to preclude contamination when the bottle is opened. Rinse a pre-
viously clean 2" x 2" plastic film with filtered petroleum ether. Place the
plastic film over the top of the bottle and install the bot*le cap.

10. SAMPLES:
11. A 100+5 ml sample fs to be used for this procedure.

12. SAMPLING PROCEDURE: Samples for this test method should be as repre-
sentative as possible of the fluid being sampled. Procedures for procuring such
samples will, of necessity, have to be established by individual plants or
laboratories. Extreme care should be taken to preclude the introduction of
external contamination at this point. To assure reproducibility, the sampling
program should be checked at the outset by the testing of replicate samples from
the sampling port.

13. TEST PROCEDURES:
14. TEST INFORMATION:

a. Personnel performing contamination analysis should wear lint-free
laboratory coats.

b. Samples are to be obtained in accordance with specified sampling
procedures.

c. The filtration apparatus is to be cleaned just prior to use by the method
outlined in paragraph 7.

d. The microscope and its accessories should be maintained in a state of
maximum cleanliness. The microscope and accessories should be protected by a
dust cover when not in use.

4 When high humidity conditions exist, paragraph 9e miy be followed by an
additional isopropy! alcohol rinse to prevent condensation.




e. The processing and microscopic analysis of samples should be performed in
as clean an area as possible within the confines of a modern, air-conditioned
laboratory. A dust control room® is desirable, but not essential for validity
and reproducibility. Smoking should be prohibited, both as a safety factor and
to prevent the extra contamination of samples. The ingress and egress of per-
sonnel in the laboratory area should be limited.

15. FILTRATION PROCEDURES:

2. Procedure for Blanks: Prior to each sample analysis, a blank analysis is
to be performed on 50 m1 of filtered petroleum ether contained in a regular,
clean sample bottle. The procedure used will be identical with that described
below, with the exception that step 15b{5) will be omitted. (The total amount
of petroleum ether used in the blank analysis should be 200 ml, which is approx-
{mately the volume used in the filtration of sample.} The blank analysis is
performed to determine the amount of contamination being introduced by the
sample bottle, filtering process, filtering equipment, filter disc, and the
filtered petroleum ether. Identify the blank as to the sample number or an
identification tag and attach it to the 1id of the petri dish.®

b. Procedure for Samples: Using forceps, remove one filter disc from its
container. Rinse the top surface of the filter disc with a stream of filtered
petroleum ether from a wash bottle. Place the filter disc printed grid side up
on the fritted glass base.

(1) Immediately lower the filter funnel onto the fritted glass base,
secure with the holding clamp and place cap on top of the filter funnel. (D>
not slide filter funnel over the filter disc during this process.)

(2) Thoroughly agitate the sample bottle to assure that all solid
particles are in suspension.

(3) Remove the sample bottle cap and plastic film. Remove the filter
cap and pour sample into the filter funnel. Replace the filter cap.

(4) Pour 100 ml of filtered petroleum ether into the sample bottle;
replace the plastic film and bottle; agitate and proceed as in 15b(3).

(5) Rinse funnel walls with approximately 50 m1 of filtered petroleum
ether from wash bottle.

{6) Apply vacuum to the filtering apparatus. When the filtration is
APPROXIMATELY ONE-HALF COMPLETE, release the vacuum.

8 A hood pressured with filtered air {s especially advantageous for both
microscopy and filtration. At a minimum, a dust cover such as a polyethylene
bag, with appropriate openings, pulled over the barrel of the microscope, is
required to preclude fall out of dust from the air.

€ The maximum particle count value of a blank analysis shall be no greater than
10% of the count of an acceptable sample for a specific laboratory.
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(7) While some liquid still remains in the funnel, using the stream from
a wash bottle, carefully wash down the sides of the funnel with filtered petro-
leum ether (approximately 50 ml). Replace the filter cap.

{8) Apply vacuum and allow to operate until the filter disc {s com-
pletely dry. Do NOT rinse the funnel walls further after the filter has become
dry, as this will upset the distribution of particlies on the filter surface.
Turn off the vacuum and simultaneously remove the holding clamp and filter
funnel so that the filter disc remains on the fritted glass base.

(9) Using forceps, carefully remove the filter disc from the top of the
fritted glass base. Place the filter disc, grid side up, in a clean petri dish
and replace petri dish cover. ldentify the petri dish using a sample identifi-
cation tag. The test may be delayed overnight, if necessary, after completing
this step.

16. MICROSCOPE ANALYSIS PROCEDURE: Particles are to be counted and tabulated
in the following order: fibers, particles greater than 100 microns, 50-100
microns, 25-50 microns, and 12-25 microns, and 5-15 microns. Particles smaller
than 5 microns are not to be counted by this method. Fibers are defined as any
particle whose length to diameter ratio exceeds 10 to 1 regardless of composi-
tion. Fibers are counted as particles and not differentiated unless their
length exceeds 100 microns. The size of a particle is determined by its great-
est dimension. [See paragraph 16d(7).]

a. Place petri dish under the microscope dust cover and remove petri dish
cover.

b. Adjust the microscope lamp intensity to obtain maximum particle
definition.

¢. A magnification of approximately 45X shall be used for counting particles
25 microns or larger; approximately 90X for particies smaller than 25 microns.
The recommended objective to obtain the 90X magnification is 10 to 12X power in
conjunction with the appropriate eye-piece.

(1) Using a stage micrometer, calibrate the measuring eye-piece (ocular
micrometer) for each magnification.

d. Method of Counting Particles: Other statistical methods may be employed
provided that the method shows agreement with the values of the certified
standard samples as described in section 18.

{1) In obtaining the number of particles of a given particle size range,
the number of particles on a representative number of grid squares on the filter
disc are counted. From this count, the total number of particles, which would
be present on the total effective filtration area of 100 imprinted grid squares,
is calculated.




(2) 1f the total number of particles of a given particle size range is
estimated to be between 1 and 50, count the number of particles over the entire
effective filtering area.

(3) If the total number of particles of a given particle sfze range is
estimated to be between 50 and 1,000, count the number of particles on 20
randomly-chosen grid squares and multiply the number by 5 to obtain the total
statistical particle count.

(4) If the total number of particles of a given particle size range is
estimated to be between 1,000 and 5,000, count the number of particles on 10
randomly-chosen grid squares and multiply the number by 10 to obtain the total
statistical particle count.

(5) 1f the estimated total number of particles of a given size range
exceeds 5,000, count the particles within at least ten (10) randomly-chosen unit
areas.” To arrive at the total statistical count, the sum of the particles
counted in the areas is multiplied by the calibration factor.®

(6) In no case shall the total number of particies in a unit area exceed
50 particles of a size range. See figure 1 for the alternate unit area.

(7) If a particle lies on the upper or left boundary line of a counting
area, count this particle as if it were within the boundaries of the counting
area.

(8) The largest dimension of the particle determines the size category
into which the particle is placed.

17, CALCULATION OF CALIBRATION FACTOR:

a. The calibration factor is the ratio of the effective filtration area (100
grid squares or 9.6 sq cm) to the area counted.

b. To arrive at the calibration factor, start with the microscope adjusted
for the power under consideration.

¢. Using the stage micrometer, measure the length of the ocular micrometer
scale which is used to define the width of the unit area. The length of the
unit area is defined by the side of the grid square or 3.08 mm.

7 The basic unit area for the statistical count not based on the grid markings
on the filter, when using the ocular micrometer, will be the area defined by
scanning the length of an individual grid square with the length of. the ocular
micrometer scale or any appropriate portion of the scale.

® Calibration factor defined in paragraph 17.
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Figure 1

Figure 1 shows two possible unit areas within the grid square for statistical
counting. The calibration factor is defined as the effective filter area
divided by the total area counted and may be calculated from the following
formula:

960 312
F= 308xLxN o TxN

the calibration factor

where F
N = the number of basic unit areas counted

L = The calibrated length of the ocular micrometer scale or portion of
scale used in defining unit area in millimeters

3.08 = the side of a grid square in millimeters

For example: Using a 10X objective and a § mm ocular micrometer, counting 10
basic unit areas, the calibration factor would be:

F= 0.5 x10=
and the total number of particles of a size range would be:
NT = 62. 4Nc

where N. = the number of particles actually counted in the 10
basic unit area




18. SELF-CHECKING PROCEDURE:

19. MANIPULATION OF THE MICROSCOPE: Facility in the manipulation of the
microscope can only be acquired by practice in perfecting focus, adjusting
11lumination, and sizing particles with the ocular micrometer. In order to
obtain accurate results in contamination analysfs, the operator must determine
the capabilities and characteristics of his optical equipment and be able to use
this equipment without hesitation and in such a manner as to take full advantage
of these capabilities. The widest variable in results obtained in applying the
ARP {s caused by the variance between companies in microscope techniques. 1t is
therefore important, in order to establish meaningful and comparable analytical
results, that the optical techniques described in the ARP be followed closely,
and that these techniques be checked by means of check samples as defined in
paragraph 20. Calibration of the ocular micrometer and individual interpreta-
tion of the size range 1imits defined by the ocular micrometer rulings should
also be checked by means of calibrated standards.

20. CHECK SAMPLES: Sample filter discs, permanently mounted and containing
representative contaminant from hydraulic fluid systems should be used to check
the optical portion of the analytical procedure. The actual particle count of
these filter discs should be known within the limits of statistical accuracy
and, if possible, should be verified by more than one laboratory. The procuring
agency may provide these check samples or may recommend a source of suitable
samples,

21. SELF-CHECKING ASPECT OF THE PROCEDURE: By employing blank analysis for
checking the filtration and mounting techniques, and samples for checking the
microscope counting aspect of the ARP, laboratories may provide themselves with
a means for checking the repeatability and reproducibility of the procedure. By
analyzing replicate samples from the same sampling port, the laboratories may
determine the accuracy and reproducibility of sampling procedures.

a. Repeatability: (precision) The precision of results obtained with the
ARP should be initiaily checked and periodically retested by analyzing replicate
blanks, samples, and viewing fields in accordance with the ARP. The precision
of results obtained in a single laboratory should also be checked by having all
oper$tors concerned occasionally analyze duplicate test samples and compare
results.

b. Calibration: (accuracy) In order to establish meaningful inter-
laboratory acceptable contamination levels and filtration efficiency data, it is
important that the accuracy of the analytical procedures as employed in any
individual laboratory be established by means of the calibrated industry-wide
check samples. In this manner the Aircraft Recommended Procedures as described
herein becomes a self-checking procedure on both an individua) and inter-
company scale, as well as on an industry-wide basis.
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RENEWABLE FLOATING

CUSHION BUSHING WITH BUILT-IN CHECK VALVE

BRONZE ROD BUSHING
WIPERSEAL

CASE HARDENED AND
CHROME PLATED

PISTON non\

(HEAD END)

NON-SCORE, LOW-FRICTION
PISTON CONSTRUCTION

{(CAP END)

HARD COATED ALUMINUM CYLINDER BODY

cusHion
‘/_Amusrmawr

ALLOY
tg ALUMINUM

‘/'/HEAD AND CAP

Here’s how you benefit from
using Parker Series “C” cylinders

These are standard cylinders, designed
and engineered with two objectives in
mind . . . to provide industry with the
best possible air power cylinder at a
price; to fuse quality and economy in
one basic design.

Day-in, day-out production of a stand-
ard item provides the quality construc-
tion and quality controt that gives you a
near-perfect end product . . . an experi-
ence-crafted power cylinder,

Mass produced Series “C™ cylinders
give you the benefits of our research
engineering, tooling and inventory.
There has been no sacrifice in quality;
this is a “ready-to-go” cylinder, quickly
available in any quantity.

Cycle After Cycle
-Long Trouble-Free Life

Day-in, day-out . . . millions of repeti-
tive cycles . . . Parker has taken careful
stens to counteract the effects of con-
stant abrasive wear, Piston rods are case
hardened, then chrome plated snd given
8 highly polished finish. This prevents
rod damage in service, thus increasing
seal life. The ‘“Wiperseal” is made of
synthetic rubber—acts as both rod wiper
and pressure adjusted sealing element to
keep #ir in, dirt out. Friction is mini-
mized by #n oil impregnated bronze rod
bushing which keeps rod lubricated.
Pistons do not make metal-to-metal con-
tact on either the cylinder body or the
non-corrosive sluminum heasd and cap.
This is made possible by moiding a steel

score design compensates for wear,

assuring long leak-proof service.

Plus Performance
-High Efficiency
You get maximum force because of low
friction design of piston, gland and rod
seal. Better cushioning action due to
floating bushing design. These better
cushions reduce impact at stroke ends,
protecting load and cylinder on fast
stroke or heavy load applications. They
give better control on ‘‘slowdown’'—
faster "‘get-away’’ when moving out.
Optional cushions are furnished when
ordered, or may be easily added in the
field to any Series *“C" cylinder without
increasing overal! length. Cushions are
readily adjustable.

Versatility
Choice...
Convenience

# Basic cylinder design provides three dif-
ferent mounting positions . . . flush
bottom, front and rear

® Additional mountings are provided in
kit form . . . end lug, rectangular
flange, detachable clevis snd detach-
sble eye

oRod end accessory kits provide long

clevis, short clevis and rod button
asttachments.
o Optional tioating cushions are supplied

without increase in cylinder length
o Choice of five bore sizes from 1-14"

MOUNTS AT EITHER END

- -
Specifications
Bore Sizes: 1-14", 1.3/4",
35/8", and 4.1/2".

Strokes: Available to 20" as standard.
For longer strokes, consult Parker,
Cylinder Division.

Operating Pressures: to 200 p.s.i. maxi-
mum,

Operating Temperatures: for best seal
li'e operating temperatures should not
exceed 1659F. Cylinder can be operated
to 2000F. maximum,

Spring Returned Models: provided to
order with spring at either end as speci-
fied. Call out end to which pressure will
be applied. Cylinder will be longer than
standard. Consult factory for addition
to dimensions LB or LD.

Force Data: To determine force, multi-
ply your air pressure by these area fig-
ures:

2.1/2",

CAP END HEAD END
BORE | MAJOR AREA |MINOR AREA
1-1/4" 1.23sq.in. 1.035q. in.
1-3/4”| 240sq.in. | 2.10sq.in.
2:1/2"| 491sq.in. | 4.60sq.in.
3-5/8"} 10.32sq.in. | 9.54sq.in.
4-1/2"] 15903q.in. } 15.125q. in.
Prelubrication

Series C air cylinders are factory pre-
lubricated. Parker Lube-A-Cyl is applied
to cylinder bore, piston rod and seals.
Lube-A-Cyl is an extreme pressure lubri-
cant which adheres to the surfaces and

disc into 8 synthetic rubber compound, through 4-1/2” for medium duty service, additional
king » precisi ided piston. Non- e Strokes to 20 inches are standard lubrication is not necessary.
Cylinder Division

501 South Wolf Road
Des Plaines, I 60016

—Parke M
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BULLEYIN 0920.M)
Revised March, 1964

HANNIFIN INSTALLATION AND SERVICE INSTRUCTIONS
Series ‘‘/C” Air Power Cylinders, 1Y4"-4)2" Bores

Hannifin standard Series “C" Cylinders are medium dury general
air cylinders for service at working pressures to 200 psi.

ﬁ;‘"‘m Jied with Hannifin designed seals ( d).

To protect these seals and other viual cylinder parts, the sir supply

must be clean, lubricated and free of water, pipe scale, dirt lng all

foreign materials. Air line filters and [ubricators are necessary 1o

provide this protection.

When ordering, always give following inf

1. Serial Number
Important 2. m Shown ;)n cylinder
3. e name plate
HOW TO 4. Model Number
ORDER S. Symbol Number Shown on drawing
6. Name of Kit or Pars  { inside this bulletin

The Serial Number is especially important, particularly if there
is an “$” in the Model Number.

HOW TO INSTALL

1. Standard Series "C" Cylinders will give excellent service under
normal operating conditions. However, (are must be exercised in
the instailation of the «ylinder 1o make certain it will be protecied
from external abuse — especially paint, welded spatter, and similar
maserials that could damage the rod finish and recult in excessive
wear of the seals during operation.

Tie Rod Tap Mounted — Cylinders should be held to mouning
plate by fastening high strength bolts directly into the four in-
ternal tapped holes in-line with tie rods in head or ap.

Flush Mounted — Two tapped holes are provided in the edges
of both heads for mounting «1linders flush o a surface. Shear
kevs are generally used ta resist the major load such as push or
pull. Again, use high strength bolts for fastening.

End Lwgs ~— These aciessories are fastened onto the head and
«ap in tapped holes directly in-line with the tie rods. End lugs
should be tightened into a position where side and bowom are
flush with ends of cylinder head. Cylinder can be mounted by
high strength bolis passing through end lugs.

Rectangular Flange — Either cap or head fange is fastened 10 o\l
inder by cap screws (Symbol 29) threaded into four tapped holes
in-line with the tie rods. The four Aange mounting holes are then
available for mounting «ylinder.

Detachable Clevis or Detachable Eve — Either of these mounting
accessories may be atcached to the cap by fastening screws (Symbol
30) and lockwashers (Symbol 31) directly into the four tapped
holes in-line with the tie rods. For this tvpe of mounting, «linder

must also be pivoted at rod end with either a short ar long <levis,
or customer’s patticular (ype of pivat member. Pivor pin a1 wap
end mounting must be parallel to pivot pin at rod end mounung.

2. Remove protective wrapping from rod and any masking tape
from cylinder. Do not remove pipe port thread protectors until sou
are ready o connect air lines 1o cylinder. These pratectors keep out
dirt, chips and other foreign matetials that might otherwise got
inside (ylinder during the mounzing process.

3. Mount cvlinder and carefully check alignment of piston rod
with machine part while piston rod is in both extended and retracted
positions. No side load should be put on either cylinder or rod in
normal applications. (In running rod in and out, the pipe port
thread protectors must be removed.)

4. Now connect the air lines to the ports. Make sure these lines
are uean and free of dirt, water and afl foreign matter, for such
wontaminants can severely damage the cylinder. Install an atr filter
10 keep the lines clean at all times.

Cylinder must be properly lubricated at all times. A lubricator in
the air line is essential 10 provide proper degree of lubrication
under all operation conditions. If it is desirable o slow speed of
piston stroke in either direction, install either & speed control valve
to restrict exhaust in thac direction — or an air line pressure regu-
Jawr 1w reduce inlet pressure.

8. Cushions — To adjust cushions: (a) loosen needle valve nut
(Ssmbal 24} and (b) rotate cushion adjusting screw (Symbuot 22) 1o
desired setting. Be sure to re-tighten the needle valve nut.

SERVICING THE CUSHIONS

This operation necessi di bly of cylinder. Disconnect
piston rod from its machine stiachment and remove cylinder from
its mountings. With a screwdriver, unfasten the four tie rod
fasteners (Symbol 7) from the head, making certain to release the
ltmicmJ from the tie rodslequally. i.e., unfastening, by fractional
furns, lly opposed s.

INSTALLATION: Simply place cushion bushing with bled
seal (Symbols 16 and 20, or 17 and 21) into cavity provided in head
or cap. Be sure that stepped portion of bushing faces piston. After
installation, place snap ring (Symbol 18 or 19) into its groove, thus
holding cushion bushing in place. R ble cylinder and torque
tie s equally to values shown below. If cushions were added in
the field 10 2 cylinder originally purchased withour cushions, it will
be necessary to remove plug screw and seal (Symbols 42 and 23)
and instafl s cushion adjusting screw (Symbol 22) with a needle
valve packing and nut (Symbols 23 and 24) in their place. See
cushion sdjustment instructions under “How To Install” for varying
cushion action.

REMOVAL: Remove soap ring (Symbol 18 or 19) from head or
cap and position piston rod so that the tapered end of cushion sleeve

REPLACING THE WIPERSEAL

Before installing a new seal, check surface of rod for scraiches,
dents, or other damage. A damaged rod surface will quickly damage
any seal through which it moves. In order to replace wiperseal, it is
necessary 10 dis-assemble the cylinder. See first paragraph of "Serv-
icing the Cushions.” Remove old seal (Symbol 10) with a hooked
100l or by hand and simply place 2 new seal into the groove in the
head. Re-assemble cylinder and torque tie rods equally to values
shown below.

TIE ROD TORQUE SPECIFICATIONS

An extreme pressure lubricant (such as molybdenum disulphide)
should be used on tie rod thresds and fasteners bearing faces to
contra] friction and reduce tie rod twist. Tie rod twist can be elimi-
nated by chalking a straight line on each tie rod before torquing
and backing off fastener after torquing so this line is straight again
. . . very important on long stroke cylinders.

Using 2 drag link socker or 8 screwdriver socket, tighten each tie
rod fasiener to torque value given in table below. Apply only a
partial amount of required torque (0 a tie rod, then tighten a
disgonally opposed tie rod to the same amount. Tightening all four
f s in this gradually increasing manner will prevent buckling

gymbol 9) is just inside of cushion bushing (Symbol 16 or 17).

place ?Iindﬂ body into head and cap but do not orque-up on
tie rods. For cylinders cushioned a1 cap end on 11" and 1% bore
siges, spear on end of piston rod is used inscead of a cushion sleeve
(Symbol 9). Slight air pressure (about $ psi) admitted through port
will “foat” cushion bushing out of its groove and along cushion
sleeve from where it can be removed by hand. Never pull cushion
bushing out of its cavity by hand because the snsp ting grooves
will demage the seal lips.

of cylinder body, especially on Jong stroke cylinders.

Cylinder
ore VARV AR IE IR
Torque | Min. [ 18] 20 2.0 [ 100200
b.#t. [ max. [ 20 28] 25 [180]2s0

HANNIZFIN CYLINDAR DIVISION

PARKERN - HANNIFIN CORPORATION*DES PLAINES. ILLINOCIS. U.S.A.




[ sEmiES “c” PARTS LIST |

BASIC CYLINDER—1%" AND 1%~ BORES DOUBLE ROD CYLINDER
*Symbols 4, 10, 14 and 15 comprise Seal Kit SK (s able below)

BASIC CYLINDER-2%",3%" AND 4%" BORES DOUBLE ROD CYLINDER
*Symbols 4, 10 and 15 comprise Seal Kit SK (see table below)
Sym-
| NAME OF PART gol ' NAME OF PART
[ SK° 1 SEAL KiT—includes Symbols 4, 10, 14 & 15 [ 21 (/PSEAL. Cap €nd (See Kit CC) -
CH [CUSHION KIT, Head End (Rnau-vod lor Cusmon Cyls. Oniy)— 22 [CUSHION ADJUSTMENT SCREW (See hits CC &7C7H)7
Inciudes Symbols 16. 18 23 [NEEDLE VALVE PACKING (See Kits CC & CH)_
CC TCUSHION KT, Cap End gﬂgauwed for Cusman Cyis. Oniy)— 24 N(EDL( VALVE NUT (See Kits CCECH) - '**
e ASSEMBLY- (ne iGges Rod “‘—'- s"“°° 3 26" DETACHABLE EVE KIT inciudes Symbois 30 & ]

3 "CYLINDER BODY
PISTON( ee Kit SK)
5 PISTON _ROD
& | TiE ROD. le Rod Type
7 ‘n: ROD u‘s‘vmzn
8 _{ JAM NUT
9 CUSHION SLEEVE

10 [ WIPERSEAL (See Kit SK)

11 TPISTON SPACER. Head Eng

1 PISTON SPACER, Cap End
13 _[PISTON RETAINING NUT
14 TLOCK PIN
15 [ GASKET. Cylinder Tube (See Kits CC or CH)
16 [ CUSHION BUSHING, Head End (See Kit CH)
17 | CUSHION BUSHING, Cap End (See Kit GC)
18 | SNAP RING. Head End (See Kit CH)

e _inciGdes Symbol 36
Includes Syrv\bm 36

15 [SNAP RING. ‘Cap End (See Kit CC) K ) BUSHING (See Head Assemby 1A) _
20 [ LIPSEAL. Head End (See Kit CH) 44" 'YIE ROD. Double Rod Type_
ACCESSORIES
CCon CH
(1

\ —3
—@ B} -

DETACHABLE CLEVIS
(CAP END)

RY SEAL FOR | CUSHION HEAD OR CAP PARYS
HEAD OR CAP FOR CUSHION ADJUSTMENT

3

END LUGS
{HEAD AND CAP)

Icn
4 i _
g
ROD BUTTON
DETACHABLE EYE RECTANGULAR FLANGE SHORT CLEVIS
(CAP END) (HEAD OR CAP END) (FEMALE) LONG CLEVIS (FEMALE)




VENDOR DATA FOR HYDRAULIC EQUIPMENT

TITLE
Axial Piston Pump -
Variable Displacement
with Auxiliary Package
Proportional Actuator
Pilot Operated Relief Valve
Needle Valve
Metering Valve
Filter
Hydraulic Cylinder

Heat Exchanger

APPENDIX D

VENDOR

Denison
Dynex
Manatrol
Manatrol
Manatrol
Marvel
Miller

Young

PAGE
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D-32
D-37
D-38
D-39
D-40
D-42
D-71

D-1/(D-2 blank)
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JE Yol DENISON| SERVICE LITERATURE

Axial Piston Pump — Variable Displacement with
Auxiliary Package

TRIMLINE MODEL P6P
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INSTALLATION
AND
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PUMP SERIES

DISPLACEMENT, max.
8-6.00inYrev
7-7.251n¥rev.

VARIABLE DISPL PKG UNIT

SHAFT SAE-Cstd
1. Sphned, tioat'r 3
2 Keyed. rigid
3-Splined, rigid

SHAFT ROTATION (viewed
trom shatt end}
R-CW;L.CCw

FLUID CLASS
1. compatibie with Buna N

DESIGN LETTER (Assigned by mfn

CONTROLS* st includs Rot. servo, PCOR
and displ. indicator

Bj1[aA l
CONTROL LOCATION
ingicator on the
side opposite)
A - Comman on L 4 side
with port A
8 - Command on R side
with port B
*Stendard Contro)
Combinations
SECONDARY CONTROLS Inctude only:
Q- :fom
1- Torque Limiter
2. Aux. Replen Porton Centering | 100 4A0
3- Torque Limiter 8 Aux. 101 4A1
Repien Furt on Centertine :gg ::g
PRIMARY CONTROL OPTIONS* 1E0
0 - None 1€
A« Adibl = max diepl sho0e 1€2
8 - Brake & Neutral Bypess 1E3
C - Adibl = max diepi stops & 00  4B0
Brake & Neutrsl 8 01 4Bt
D-78" Port Pressure{ Primary , 02 482
€ -"A" Port Pressure fControl ' O™Y| 303 483
PRIMARY CONTROLS®
1-Spring offset to thumdwhee! max 400 oCo
thispl stop, PCOR 1o set screw 401 4C1
min stop. 402 4C2
3- Rotary servo and PCOR (only) 403 4C3
4. Spring & pressure to adjbl center

D-4




Section |
INTRODUCTION

GENERAL

The Denison Trimiine 6 and Trimline 7 axial
piston pumps feature advance design concepts
which are time proven and provide for advance
pumping and control concepts. The instructions
contained in this manual cover complete disassem-
bly and reassembly of the unit. Before proceeding
with the disassembly or reassembly of any unit,
this manuai should be studied in order to become
familiar with proper order and parts nomenclature.

DESCRIPTION

The use of a rocker cam to control the pump
displacement provides a small package size, reduces
wear, and speeds control response. The control
vane actuator eliminates linkage and backlash in-
herent in typical stroking cylinder designs.

Standard controis for the Trimline units are
Rotary Servo and Compensator Over-Ride. Addi-
tional optional controls are aiso available,

.

ODRIVE SHAFT

< o~ CONTROL VALVE 8LOCK

- SYSTEM PORTS

SERVO CONTROL PORT BLOCK
L_ HOUSING
Table 1
TYPICAL CHARACTERISTICS
Specification Torm Trimiine 6 Teiedine 7
in, Arev 6.00 725
Displacement (theoreticsl) zero PSI mifrev 28 119
Pressure, Ports A& 8 max. continuous PSi 8000 8000
bar 45 3485
max. intermittent PSi 6000 6000
ber 414 414
Speed, Max, continuous RPM 3000 3000
Flow, Ports A or 8 @ 3000 RPM GPM 779 942
\Imin, 295 »7?
Fiow, Replenishing pump @ 3000 RPM GPMM 139 139
1/min. 828 528
Replenishing Pressure PS) 200 200
bar 14 14
Servo Pressure []] 3BLEB 3BLB
bar WBW 23y
Mounting SAE C-2 boit C-2 bolt
Shaft SAE C Spline C spline
or key or key
Fluid connection Ports A & B SAE | 1% 8000 PSI | 1% 860QO0 PSI
4 bolt ped for spitt flange
Weight wirotary servo s, 178 178
3

- —_—— .~ & M A 3
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MOUNTING

The mounting hub and two bolt mounting
flange are based on an SAE-C type configuration.
The pump should be mounted on a base or bracket
of sufficient strength to support the pump without
allowing flexing or movement. Close shaft align-
ment between the pump unit and prime mover is
of utmost importance.

When installing the pump, the power source
drive should be checked for proper alignment with
the mounting pad or bracket that the pump pilots
into. It is recommended that a dial indicator be
used when checking alignment. The concentricity
of the pump shaft and power source shaft must not
exceed 0.010 TIR and preferably shouid be 0.006
to 0.008 TIR maximum. The shaft concentricities
are particularly important if the pump shaft is
rigidly connected to the power source without a
flexible coupling or a coupling that allows only for
minor misalignment.

PIPING

All fluid lines, either pipe, tubing, or flexible
hose must be of adequate size and strength to as-
sure free flow to and from the pump. Note: DO
NOT USE GALVANIZED PiPE. Galvanized coat-
ing may flake off after continued use. Fluid lines
to and from the pump must be of proper size to
prevent restriction of the fluid flow.

If rigid pipe or tubing is used, the workmanship
must be accurate in order to eliminate strain on
the pump or the fluid connections. Sharp bends,
elbows, or reducers in the lines should be elimi-
nated or minimized whenever possible. All system
piping must be clean and free of foreign material
before connecting to the pump. It is recommended
that all piping be cieaned with solvent or equiva-
lent cleaning agent.

SERVICE INFORMATION

These hydraulic products are designed to give
long dependable service when they are properly
applied and their systems properly maintained.
These general instructions apply to typical sys-
tems. Specific instructions for a particular machine
may be developed from them.

4

Section ||
INSTALLATION

START UP PROCEDURE FOR NEW

MACHINE INSTALLATION

1. Read and understand the machine instruction
manual. Identify components and their func-
tion for the hydraulic schematic.

2. Visually inspect components and lines for
possible damage.

3. Check reservoir for cleanliness and drain and
clean as required.

4, Check fluid level and fill as required with
filtered fluid at least as clean as that recom-
mended. Be sure piston rods and rams are in
the correct position relative to fluid level. Fill
pump cases as necessary.

5. Check alignment of pump drive.

6. Check oil cooler and activate it. Check fluid
temperature.

7. Reduce pressure settings of relief vaives and/
or compensator. Make sure accurate pressure
readings can be made at appropriate places.

8. If electric motor drive, check for correct pump
rotation.

9. If solenoids in system, check for actuation.

10. Start pump drives. Make sure pump(s) fill

properly.

. Cycle unloaded machine at low pressure and

observe actuation {at low speed it possible).

12. Bleed system of air. Recheck fluid level.

13. Gradually increase pressure settings in steps
Check for leaks especially in pump inlet lines.

14, Make correct pressure adjustments.

15, Gradually increase speed. Be alert for trouble
as indicated by changes in sounds, system
shocks, and air in fluid.

16. Machine is operational.

1
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Table Il

TROUBLE-SHOOTING CHART

TROUBLE SHOOTING

Component problems and circuit problems are
often inter-related. An improper circuit may oper-
ate with apparent success but will cause failure of

fsilure is the effect, not the cause of the problem,
This general guide is offered to help in locating
and eliminating the cause of probiems by studying

a particular component within it. The component their effects:
Efuct of Trouble Possibie Cause Fault Which Neecs Remedy
Noisy Pump Air in Fiyid Leak in suction line

Leak st shatt sea!

Low fluid level

Turbulent fluid

Return lines above fluid level

Gas Isak from accumuiator

Excessive pressure drop in the iniet line
from & pressurized reservoir

Suction line strainer acting as air trap

Cavitation in pump or motor rotating
Qroup

Fluid too cold

Fluid 100 viscous

Fluid too heavy

Shaft speed too high

Suction line 100 sma)

Suction line collapseda

Suction strainer oo sma)l

Suction strainer too dirty

Operating aititude too high

Bo,ost ot replenishment pressure too
ow

Repienishment fiow too small for
dynamic conditions

Misaligned shatt

Fauity installation
Distortion in mounting
Axiat interference

Faulty coupling
Excessive overhung ioads

Mechanical tayit in pump

Piston and shoe looseness or tailure

Beanng failyre

Incorrect port plate selection or index

Eroded or wom parts 1n the dispiace-
ment control

Erosicn on barrel ports and port plate

Air in Flud

See sbove

Cavitaton

See adove

High wear in pymp and motor

Excess:ve Loads

Reduce pressure settings
Reduce speeds

Contaminant particies in fiwid

improper filter maintenance

Filters to0 coarse

Introduction of dirty fluid to system
Retervoir operungs

Reservoir breather

Improper fine replacement

improper Hiurg

Fiwg too thin or thick for operating
temperature range

Breakdown of fluid with time/tempera-
ture ‘shearing effects

incorrect additives in new fluid

Destruction of additive etectivensss
with chemical aging

improper repair

incorrect parts
Incorrect procedures, dimensions,
finishes




TABLE Il CONTINUED

Eftect of Troudle

Possible Cause

Fault Which Needs R

High wear in pump and motor

Unwanted water in fluid

Condensation

Fauity breather, strainer
Heat exchanger |sakage
Fauity clean-up practice
Water in makeup fluid

Pressure shocks

Cogging toad
Worn relief valve

Mechanical Considerations
Needed repairs

Worn compensator
Slow response in check vaives

Needed repairs
Replace or relocate

Servo pressure to iow to maintain firm
control

Increase pressure and check pressure
drop through servo filter

E ive d P energy rates Improve decompression control
E ive line capacitance (line Red hine size or lengths, Eliminate
line stretch. accumuiator effects) hose
Bleed air

Barref blow-oft

Recheck pump hold-down, rotating
group. drain pressure

Heating of Fluid

Excessive pump or motor teakage

Recheck case drain flow and repair as
required

Fluid too thin

Improper assembly, port timing

Relief vaive

Set toe low (compared to load or to
compensator)

Instability caused by back pressure,
worn parts

Compensator

Set too high (compared to relief)
Worn parts

Pump too large for fluid needs

Select It

pump displ 1t

Heat sxchanger

Water turned off or too little fiow

Water too hot

Fan clogged or restricted

Efficiency reduced by mud or scale
deposits

Intermittent hydraulic fluid flow

Reservoir Too little fluid
Entrained air in ftuid
Improper baffies
Insulating air blanket that pr 1s heat
rejection

Heat pickup from adj qQuip

D-8
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Section 111
UNIT DISASSEMBLY

The instructions contained in this section cover
a complete teardown of the subject pump. Dis-
assemble only as far as necessary to replace or re-
pair any worn parts.

DISASSEMBLY

Position pump unit so that valve block assem-
bly is on top. A bench or similar suitable surface
capable of supporting unit should be used. Disas-
sembly area sould be clean. -

VALVE BLOCK
See Figure 11
1. Remove the eight hex head cap screws (17} and
lift the entire block assembly from the port
block.

VALVE COVER
See Figure 10

1. Remmove the four screws (39) to separate the
cover (21) from the block (11}, DO NOT RE-
MOVE THE CHECK VALVES (19) UNTIL
THE TWO ORIFICES (20) ARE REMOVED.

2. Remove plugs (43), (36) and pin (40). Remove
the 8-32 nut from the bottom of cover {21) to
remove filter assembly (34).

3. Remove housing (29). Remove items (30), (31),
(32) and (33) as a unit. Insert a small brass rod
thru the hole in the housing and tap out piston
{27) and O-ring (26).

4, Remove spring (25) and cone (24). Remove
seat (23) and O-ring (22). Note: Seat is made
for hex wrenching. Use '4’’ 6 point socket with
%'’ drive.

5. Remove O-rings (38) from bottom of cover.

VALVE BLOCK
1. Remove O-ring {37} and repienishing relief
valve (41). Inspect oritices {12) visually to in-
sure they are open. Do not remove unless dam-
age or clogging is apparent.
2, Remove springs {16), (17) and (18). Remove
retainer {15) and poppets (13) and (14).

RETAINER PLATE
1. Remove the four screws (4) from the plate (6)
and (11). Remove gasket (7).

2. Remove seats (8) and (9). Do not remove roll
pins (5) and {10} unless replacements are need-
ed.

CONTROLS
See Figure 11

Remove the four screws {14) from the side
(16} and remove the input shear seal vaive assem-
bly.

Remove the four screws (14) from the side cov-
er (15) and remove the counter balance shear seal
assembly,

Remove the two screws (12) and remove the
servo stem (9} and plate (10).

BARREL HOLDDOWN AND
GEROTOR ASSEMBLY
See Figure 9

1. Remove snap ring (17), end cover (15) and
“0O’’ ring {16).

2. Remove cotter pin (14}, holddown nut {13),
thrust washers (10}, bearing {11} and seal ring
(12).

3. Remove pressure plate (9), Gerotor side plate
(5), **0" rings (7) and (8), needle bearing {5b).
Do not remove 6-32 screw (6) from side plate
(S5a) unless the unit is to be reassembled for
the opposite rotation.

4. Remove Gerotor assembly (3), dowel pin (4),
key (2), and side plate (1).

PORT BLOCK
See Figure 8
1. Remove four screws (1) the secure the port
block (2) to the housing (6). Use caution when
removing screws on vaive block side to prevent
marring valve block face.
2. Remove port block {2) and gasket (5). Remove
port plate (4) and face plate pins (3).

3. See Figure 7

1. Remove the check valve assemblies (7} from
the port block.

2. Remove needle hearing (2) from the port
block.

3. Remove two screws (5], lockwashers (6), check

rings (3), and clam s (4).

BARREL AND AUXILIARY SHAFT
Remove the barrel assembly by grasping the

7
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suxiliary shaft and lifting the complete assembly
out ot the housing.

REMOVING DRIVE SHAFT
See Figure 11

Remove the four screws (8) and gaskets (7).
Remove seal retainer (6], and the stationary part
of the shaft seal (4).
See view of item 4,

Carefully remove the carbon ring and the re-
mainder of the shaft seal from the shaft.

Remove snap ring {3) and the shaft and bearing
assembly (1). Remove spacer or ring {2).

HOUSING REMOVAL

After shaft assenbly has been removed, posi-
tion the unit on end with the mounting flange
turned down.

1. Push the ends of the small tube lines away
from the housing.

2. Lift the housing from the mounting flange, re-
move the gasket, and dowel pins from the
mounting flange.

3.

Do not remove the rol! pins and the bearing
from the housing unless the bearing is damaged and
must be replaced.

ROCKER CAM AND CONTROL
STROKING ASSEMBLY
See Figure 4
Remcve the complete assembly from the
mounting cap and position on a clean flat surface

with the two tubes {2) in a horizontal position and
located at the top. Mark the cam (24) and cradle
{20) as indicated in Figure 3. These marks will de-
termine positioning of parts during reassembly.
Carefully remove the small tube lines (3} and
{4) from the cradle.
DO NOT BEND THESE LINES

See Figure 3

Position the assembly in an upright position on
the flat surface of the cradle (20). Remove the re-
taining ring (1), thrust washer (2}, and bearing
flange (3). Remove the piston and shoe assembly
(4) and the creep plate (5) from the cam (24).
Carefully remove the two differential screws (6)
(CAUTION: These must be alternatively removed
one turn at a time) from the rocker cam (24), and
remove the servo input parts (7), (8) and (9).

Remove the four 7/16" screws (10) and eight
%' screws (11) and (12) from the control covers
{15R)} and {15L). Remove the four dowel pins {16)
and remove the two chambers (17). Remove the
two special seals (18) and the four steel balls (19).

Remove the two Vane Seal Cartridge Assem-
blies and the four holddown vanes (22) from the
rocker cam (24).

(Note: Some units may have thin shims under
the holddown vanes).

Remove the rocker cam (24) from the cradle
(20},
DO NOT REMOVE THE PLUGS FROM THE
RQCKER CAM QR THE ROLL PINS IN THE
CRADLE.




Section IV
ASSEMBLY TOOL DRAWINGS
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Section V
ASSEMBLY PROCEDURES

DRIVE SHAFT ASSEMBLY

FIGURE 1

+
i
|

=1 Shaft

1.

Pass one retaining ring (3) over the internal end
of drive shaft (1) and install in the groove near
the shaft seal surface.

DO NOT PASS THE RING OVER THE SEAL
SURFACE.

Slide the bearing (2) over the same end of the
shaft and seat against the ring.

$15-41806
=2 Shaft

[

l

Support only the inner race of the bearing and
press on the coupling end of the shaft.

DO NOT USE EXCESSIVE FORCE AND DIS-
TORT OR DAMAGE THE RETAINING RING.

. Install the other retaining ring (3) in the other

retaining ring groove. Be sure that both rings
are tully seated.

PARTS LIST FOR FIGURE 1

$15-41805 #1 Drive shaft assembly (Splinad)
$15-41806 #2 Drive shaft assembly (W/Keyway)

Qty. Part
fom 1 #2 Number Description
1 1 — 035-70567 #1 (Splined) Drive shaft
— 9 035-70579 #2 (W/ 5/16 KW) Drive shaft
2 1 1 230-82140 Shaft bearing MRC-107 K
3 2 2 035-70817 Retaining ring
4 —_ 1 035-71348 Square key 5/16 x 1%
D-14
12
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BARREL AND AUXILIARY DRIVE SHAFT ASSEMBLY

FIGURE 2

. Position the barrel (1) in a press with the large
end turned down and insert tool figure T-1 in
the splined shaft hole in the barrel.

. Place thrust washer (3) and spring (4) over
shaft (2) in the same sequence as shown,

. Insert shaft (2) in barrel {1) and rest on tool
figure T-1. Position the two spring retainers
(5) around the shaft (2) and inside of spring
(4).

. Carefully place tool figure T-2, with the large
end of the tapered hole up, over the shaft (2)

(&)
@. £

i)

N @2

and against the barrel (1) face. Insert ring (6)

around the shaft (2) and in the tool.

5. Position the ring with the gap within 5/8'' of

the notch in the barrel for easy removal.

6. Place tool figure T-3 over the shaft (2} with
the small end against ring (6). Press on the

end of the assembly tool and seat the ring (6)

in the groove in the barrel (1).

7. Remove the assembhliy tools. Check to be sure

that the ring is properly seated. Check barrel

face to be certain it is not marred.

PARTS LIST FOR FIGURE 2

51543654  PEP Compl
$1542318 __ P7P Compl

ete Barrel & Shaft Assembly

ete Barrel & Shaft Assembi
No. Qty. Part Description
(2] N

1 1 . $1543657 | Barrel & Sleeve Assy, P6P Only

. 1 S1641221] Barrel & Sleeve Assy. P7P Only
2 1 1 035-70568 | Auxitiary Drive Shatt
3 1 1 350-10069 | Thrust Washer TRA-1220
4 1 1 035-70493 | Barre! Holdd rin,
5 2 2 035-70483 | Spring Retainer
6 1 1 035-70494 | Retaining Ring
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FIGURE 3

CRADLE ASSEMBLY
1. install the four %" roll pins (20b) in the holes
provided in the sides of the cradle (20a). THE
PINS MUST BE 3/16” BELOW THE SUR-
FACE.
2. Position the cradle assembly (20) on a clean
fiat surface with the large flat area down.

ROCKER CAM ASSEMBLY

Position the rocker cam (24) on the cradle
(20). Mark the cradle and cam to indicate top. (See
marks in Figure 3.) Marks will be used for assem-
bly reference.

VANE SEAL CARTRIDGES

1. Place O-ring (23c) around spacer (23d) and in-
sert in the seal vane (23b).

2. Insert check valve (23e) inside of spacer (23d)
and assemble between the two backup plates
(23a) with the notched V's exposed.

3. Install assembled cartridge in slot in cam as
indicated in Figure 3. Repeat steps 1, 2 and 3
on other side of cam.

4. Insert the four holddown vanes (22) and
springs (21) in the slots on each side of the
control vanes (23).

CONTROL CHAMBER

Position both control chambers (17} on a clean
flat surface with seal grooves turned up. Drop the
four steel balis (19) in the four counterbored holes
at each end of the seal grooves.

Lubricate seals (18) and insert in seal grooves
in control chamber (17).

The tapered side of the seals must be pushed
into the grooves and the ends must cover the steel
balls.

install the control chamber (17) with seal (18)
and steel balls (19) assembled over the control
vane (23). The seal must be against the cam. Ro-
tate the chamber until it passes over the control
vane assembly, then rotate in the opposite direc-
tion until the %" dowel pins (16} can be pushed
through the chamber (17) and into the cradle (20).
Install chamber in the same manner on the other
side of the cam.

Two sets of chamber covers are available. The
set marked CW miust be instalied in the right hand
rotation pump and the set marked CCW must be
used in the left hand rotation pump. (Rotation is
determined facing the shaft end of pump.) The
covers must be installed with the tubing holes and
the tspped holes at the top of the unit. Install
chamber covers (15¢r) and (15l) on the control
chambers (17) over the dowel pins (16). The
tapped holes must be at the top. Refer to the T
marked on the rocker cam (24) and cradle (20).

D-16
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Install four %-20 screws, two (11) and two
(12), in each side and torgue to 10 ft. Ibs.

Install two 7/16-14 screws (10) in each side
and torgue to 45 ft. lbs.

Install O-ring (14) and plug (13) in each cover.

Install tubes (25) in reamed holes in each cov-
er.These tubes must be a tight fit. If tubes are
loose, the ends can be expanded with a tapered
punch. *

Tap the tubes in place with a plastic mallet.

SERVO ASSEMBLY

Install the 10-32 end of the differential screws
{6) in the servo plate (9) from the inside. Allow the
screws to extend 11/64" through the stem.

Install two orifice screws (8) in the servo stem
(7).

tnstall servo plate with the long end of the dif-
ferential screws through the servo stem. The
orifice screw end of the servo stem must be against
the servo plate.

Position the stem and plate on the rocker cam
input side (at 9 o’clock on ‘B’ model or 3 o’clock
on “A’” models] with the screws positioned over
the 10-24 tapped holes, Hold the assembly against
the cam and alternately turn the screws % turn
each until the stem and plate are firmly attached
to the cam. Torque the screws (6) to 70 in. Ibs.

WARNING
THE SCREWS MUST NOT PROTRUDE
FROM THE SERVO PLATE

PISTON AND SHOE ASSEMBLY
install creep plate (5) over center post on rocker
cam. Small O.D. of plate must be turned down.

Insert the seven piston and shoes (4b) in the
shoe retainer (4a). Position the assembly (4) over
the center post and against the creep plate.

Instali flange bearing (3) over center post. Place
thrust washer (2) against bearing.

Three different retaining rings (1) are available
for the holddown assembly. Each ring is marked;
yellow dot .083 thick, green dot .081 thick, and
red dot .079. Install the thickest ring (1) with the
dot up, that will fit in the groove on the center
post and allow a maximum clearance of .0015 be-
tween the shoe and creep plate.

The piston and shoe assembly (4) should be
free to rotate by hand. (5 ft. Ibs. or less).
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Position the cradle and cam assembly with the
piston and shoe assembly attached with T marked
on the cradle turned up.

Insert tube line assemblies (3) and (4) in the
holes provided in cradle.

Position the mounting flange (7} with the large
open end up, and install two dowel pins (6} in the
cradle mounting surface of the fiange and two
dowel pins {6) in the outer edge of the flange.

instail rocker cam and cradle assembly over the
two dowel pins (6) in the mounting flange. Be cer-
tain that cradle is seated over the pins and against
the flange with the tube lines (3) and (4} in the
grooves in the flange.

Position the mounting flange with the rocker
cam assembly on the top or bottom side and
instal! two or more %-20 x 1% screws through the
seal retainer area into the cradle. Be certain the
cradle is fully seated in flange. These screws are
required to hold the rocker cam assembly in place
and will be removed later.

Return the assembly to an upright position
with the mounting flange down.

Tift the rocker cam to either extreme position
in the cradle.

Position the Barrel Assembly with Auxiliary
Shaft {1) directly over the pistons. Start with the
upper-most piston and guide them one at a time
into the barrel. Return the rocker cam to a leve!
position in the cradle.

PARTS LIST FOR FIGURE 4

No. |Qty. | Part No. Description

1 1 See Fig. 2 Barrel and Auxiliary Shaft Assy.
1| 2 (035-70524 Pressure Tube
3| $1542402 Tubing Assy. (right side)
419 $15.42403 Tubing Assy. {left side)
5 1 See Fig. 3 Racker Cam and Stroking Assembly
6| 4 324.22412 Dowet Pin 3/8 x 3/4
7 1 035-70604 Mounting Flange

Fig. 5 §15-42335 HOUSING ASSEMBLY
No.{Qty. | Part No. Oescription

1 1 035-71284 Housing

2 )1 035-70580 Bearing

3| 4 [324-21808 Dowet Pin

4] 2 |]325-16280 Rolt Pin

$ 11 69100912 O-Ring 80-62980-12

6| » |488.35014 Hollow Hex Plug SAE.12

PARTS LIST FOR FIGURE 6

No.|Qty. | ®art Na. Dencription

112 |0X%49325 Face Piste Ping

2]t 10371530 | Barrei Face Plate 6 ind only

1 1035.71264 | Barre! Face Plate 7.25 ind only
I | 03%-70576 Housing Gesket
4 1 See Fig. 4 Housing Asembly

Itern 2 — Referance only
Arcuate Port Width
6ind is 13/32
725 ind is 15/32

D-18
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FIGURES

PORT BLOCK END

$15-42335
HOUSING ASSEMBLY
See Figure 5

1.

2.

Position housing (1) on a clean flat surface
with the large open end up.

Position bearing (2} in the housing bore. Insert
Pressing Plug tool (figure T-4) in the bearing.
With a smooth and steady force, press the
bearing into the housing bore until seated. DO
NOT HAMMER OR BEAT INTO PLACE.

. Turn housing (1) on side and install roll pin

{4) in the %' through hole in the control cov-
er pad. The pin must be 3/8 below the pad
surface. THE PIN END MUST NOT INTER-
FERE WITH THE INTERNAL BEARING
CAGE. Install two dowel pins (3) in the blind
holes in the same pad.

. Repeat operation 3 on the opposite side of the

housing.

.Place O-ring (5) on plug (6) and install the

hollow hex plug {5) in bottom of housing (1).
(Roll pins (4) are in bottom half of housing.)

ASSEMBLY FOR PARTS IN FIGURE 6

1.

2.

insert the two face plate pins (1) in the holes
provided in the barrel face.

Apply heavy grease to the face of the barrel
and install the face plate (2) over the pins (1)
in the barrel.

Make certsin the plate is properly seated on the barrel
and pins.

. Install gasket (3) over the two dowel pins

(item 6 on Fig. 4) in the mounting flange.

. Position the Housing assembly (4) over the

Barrel and Auxiliary Shaft assembly and care-
fully guide the pressure tubes and tube lines
{items 2, 3 and 4 on Fig. 4) through the Hous-
ing assembly (4).

FIGURE 6

— See
Fig.4
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81542386
PORT BLOCK ASSEMBLY
Figure 7

1. Position the port block (1) on a clean flat sur-

face with the two open ports up. THE OPPO-
SITE FACE MUST NOT BE SCRATCHED OR
DAMAGED. Position needle bearing (2) on
tool (Figure T-5) with the marked end of the
bearing against the shouider on the too! and
press the bearing (2) into the port block. The
bearing must be .010-.025 below the surface.

2. Compress ring checks {3) and slip into the two
1.50” ports and align holes in the ring with the
side holes in the port wall.

3.Place lock washers (6) on special screws (5).
Insert (5) through port wall and drilled holes
in checks (3) and thread into clamps (4). Tor-
que to 10 ft. Ibs.

4. Thread socket pipe plugs (8} into port biock.

5. Thread two check valve assemblies (7} into
valve face of port block.

6. Place O-ring {10) on hollow hex plug (9) and
thread into tapped hole in top of the port
block.

MOUNTING PORT BLOCK ASSEMBLY
See Figure 8

Position the pump with the unplugged hole in
the housing assembly at 12 o’clock.

install gasket {5) on the housing assembly (6).

Install the two special pins (3) in the face of
the Port Block Assembly. Apply petroleum jelly or
heavy grease to the steel side of the port plate (4)
and position port plate over the pins (3) on the
port block.

Slide the Port Block Assembly and port plate
over the end of the auxiliary shaft. Be certain that
tubes 2, 3 and 4 as shown on Fig. 4 are seated and
that the port plate (4) is still on the pins (3).

When the pump is properly assembled, the
valve mounting surface will be at the top of the
unit,

Install the four bolts (1), and torque to 150
ft. Ibs.

CAUTION

USE CARE TO PREVENT DAMAGE TO THE
VALVE MOUNTING SURFACE WHILE
INSTALLING AND TORQUING THE TWO
TOP BOLTS

$1542386 PORT BLOCK ASSEMBLY

No. | Qty.| Part Number | Description
1 1 035-71296 | Port block
2 1 230-82146 | Needle bearing
3 2 035-70502 | Check ring
4 2 035-70489 | Clamp
5 2 035-70908 | Special screw
6 2 348-10016 | No. 10 Lock washer
7 2 51540266 | Check valve assy. (3/8-24 ext. thrds.)
8 2 431-90404 | 1/4” Soc. pipe plugs
] 1 488-35041 | Hollow hex plug SAE-6
10 1 69100806 | O-ring 90-6290-6
PARTS LIST FOR FIGURE 8
No. | Qty. | Part Number| Description
1 4 306-40056 | Mex head cap screw 5/8-11 x 3
2 1 $1542386 | Port block assembly
3 2 03549825 | Port piste pins
4 1 035-71526 | RH port plate 6 in3 only
1 035-71525 | LH port plate 6 in3 only
1 035-71265 | RH port plate 7.25 in only
1 035-71266 | LH port plate 7.25 in3 only
5 1 035-70577 | Housing gasket
(-] 1 $1542335 | Housing assembly
7 1 See Fig. 4 Mounting flange
D-20
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GEROTOR AND BARREL HOLDDOWN
FIGURE 9

Position the unit with the shaft in a horizontal
position and the valve block mounting surface
turned up. Rotate the shaft until the small keyway
in the auxiliary shaft is at 12 o'clock.

if pump is being assembled for right hand rota-
tion (facing coupling shaft end) install dowel pin
(4) in hole in port block at the 9 o'clock position;
it left hand pump, install at 3 o'clock position.

Install side plate (1), steel side first, over dowe!
pin. Insert key (2) in shaft keyway. install the inner
gear of the gerotor assembly (3b) on the shaft and
over the key (2). Install the eccentric ring (3a) on
the dowel pin (4). install the large outer gear of the
gerotor assembly (3b) inside the eccentric ring
(3a) and over the inner gear.

Press needle bearing (5b) into gerotor side plate
(5a) with the marked end of the bearing against
the pressing tool (T-5).

The marked end of the bearing must be .010 to
.025 below the lapped face of the inside plate.

If the dowel pin hole in the side plate will be
the 9 o'clock position, then the 6-32° screw (6}
must be at th: ; o'clock hole in the plate. If the
plate is installed at the alternate position, then

the screw must be located at 8 o'clock. The un-
plugged hole in the side plate must be at the
uppermost position.

Place O-rings (7) and (8) on side plate assembly.
Lubricate the O-rings and slip the pressure plate
(9) gver the O-rings on the side plate assembly.
Slip the two plates over the auxiliary shaft and
position the gerotor side plate over the dowel pin
(4).

Place seal ring (12) on auxiliary shaft. Position
bearing (11) between the two thrust washers (10)
and install around the seal ring. (12). Thread hold-
down nut (13) on the shaft and tighten. No more
than 10 ft. Ibs. max. Back off the nut (13) until
second slot is aligned with cotter pin hole in the
shaft. Insert cotter pin (14) through nut and shaft
and bend one tang over the end of the shaft.

Check the main shaft for smooth rotation. If
not smooth, check the gerotor parts for position
and holddown nut for forces.

Place O-ring (16) on end cover (15) and lubri-
cate. Place end cover over holddown nut (13).
Depress cover and install snap ring (17). Make
Certain that snap ring is properly seated in groove.

PARTS LIST FOR FIGURE 9

No. | Qty. | Part Number | Description
1 1 035-71492 | Side plate
2 1 211-22034 | Square key 1/8 x 9/16
3 1 $1543334 | Gerotor and eccentric ring assy.
] 1 035-71501 | - Eccentric ring
3b 1 035-71500 | - Inner and outer gerotor
4 1 324-21225 | Dowel pin 3/16 x 1-9/16
5 1 $15-43384 | Gerotor sidepiate and bearing assy.
5a 1 035-71491 | - Sideplate
5b 1 23082146 | - Needle bearing BH 1212
[] 1 31106030 | Soc set screw 6-32 x 3/16
7 1 67100144 | O-ring 70-914-44
8 1 671-00129 | O-ring 70-914-29
9 1 035-70631__| Pressure plate
10 2 350-10065 | Thrust washer
11 1 230-82131 | Bearing NTA-1625
12 1 035-71490 | Seal ring
13 1 035-70496 | Holddown nut
14 1 32203320 | Cotter pin 3/32x 1
15 1 035-70535 | Solid cover
1 035-70989 | Cover w/SAE-16 inlet
16 1 87100147 | O-ring 70-914-47
17 1 366-65082 | Internal snap ring Eaton IN287
D-22
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$15-45542
VALVE BLOCK ASSEMBLY
FIGURE 10

Lubricate the four orifice plugs (12) and insert
in the top of vaive block (11). .

Check the Pilot valve assembly (41} to be cer-
tain that approximately 1% threads are exposed
from the small nut on the bottom of the valve as-
sembly. This setting will allow the valve to func-
tion at about 100 PSI. Each complete right hand
turn of this screw will increase the pressure about
25 PSI. Thread the check valve (41) into the 3/8-
24 tapped hole into the vaive block (11) as shown.

Press the two dowel pins (10) into the holes
provided in the bottom of the valve block (11).
The pins (10) must be .12 below the surface.

Place the two sequence seats (8) in the se-
quence ports SB and SA and the four valve seats
(9) in four remaining ports {(RB, RA, RV and
Servo). Position the gasket (7) and retainer plate
(6) over the seats and insert the four screws (4)
in the block (11). Torque to 10 in. Ibs.

Position the valve block and the attached parts
with four orifices (12) turned up. Insert the two
1-7/16 long springs (17) in the two sequence pop-
pets (13} and install (13) and (17) in the block
and over the sequence seats {8) in ports SB and SA.
install the four valve poppets (14) in the ports
marked RB, RA, RV and Servo. Insert spring re-
tainer (15), large end first, in the Servo poppet.
Insert the light weight spring (18) 1%’ long in the
RV poppet. Insert the three 1'’ fong springs (16) in
poppets RB, RA and Servo.

Lubricate the two check valves (19) and in-
stall in sides of cover (21). Install the two orifice
plugs (20) in the bottom of the cover after the
valves (19} are in place and NOT BEFORE.

Lubricate O-ring (22) and place on seat (23)
and install in valve cover {21). Use a %'’ 6 point
%" drive socket. Lubricate O-rings (26) and (28)
and place on parts {27) and (29). Assemble parts
30, 32 and 33 on (31} and start (31) into housing
(29). Push seal piston {27) and O-ring (26) into
housing (29) with the small end of the piston ex-
posed. Place sprirg {25) on cone {24) and insert
all these parts in the valve cover (21). Be certain
that cone (24) enters seat (23).

Remove the 8-32 nut from Strainer assembly
(34) Insert the Strainer assembly in the largest
hole in cover (21). Push the 8-32 threads thru the
small drilled hole in bottom and attach the 8-32
nut under the cover. Lubricate O-rings 37 & 38. In-
stall (37) in the block {11} and two of (38) in the
cover.

Position the cover (21) over the springs and
poppets and install the four screws (39). BE CER-
TAIN THAT THE SPRINGS ARE IN THE RIGHT
POSITION BEFORE TIGHTENING THE
SCREWS.

22

Install dowel pin (40) in the hole over the
Servo poppet. Lubricate the four O-rings (42) and
place on the four plugs (43). Install the four plugs.
Lubricate O-ring (35} and place on plug (36} and
install,

Invert the complete assembly and install rol!
pins (5} thru plate (6) and into the valve block.
Install O-rings 1, 2 and 3 in the plate (5).

PARTS LIST FOR FIGURE 10
$15-45542 Valve Block Assembly

No.| Qty. | Part Number | Description
1] 1 67100050 Q+ing 5-1/4 x 5-1/8
2] 2 |67100014 | O-ring 70-914-2
31 2 }67100013 O-ring 70-914-1
4| 4 |33B325023 1024 x 1/2 Button hd screw
S | 2_ | 32508120 | 1/8 x 3/4 Roll pin
6 [ 1 {03%-11322 Retsiner plate
i1 035-70565 Lower gasket
8| 2 |03%-70607 Sequence seat
9| 4 |03%-70600 Vaive seat
10 { 2 32512120 3/16 x 3/4 Roll pin
11 1 035-71324 Vaive block
12| 4 |[035-13786 | .036 Orifice plug
13( 2 035-70831 Sequence poppet
141 4 |035-70830 Vaive poppet
15 1 035-70482 Spring retainer
16| 3 |035-71086 | Spring {1 OAL)
17 2 035-70512 Spring (1-7/16 OAL}
18| 1 035-22141 Spring Ulight weight)
19| 2 }51540266 Check valve atsembly
2| 2 035-13786 .036 Oritice plug
211 1 03%-71323 Valve cover
22] 1 | 69100903 | O-ring-6290-3
23] 1 ] 035-70608 | Seat
24| 1 | 03512288 | Cone
25| 1 035-70832 Spring
26| 1 67100012 Q-ring 70-8227-7
2711 035-21767 Seal piston
28| 1 [69100910 | O-ring 90-6290-10
29| 1 035-70545 Housing
| 1 333-13100 5/16-24 Hex nut
31§ 1 ]| 31213200 | 5/16-24 x 1-1/2 Soc set screw
| 31200041 10-32 x 1/4 Soc set screw
33({ 1t 035-24504 Controi knab
M1 S$1543240 | Servo strainer assembly
3| 1 | 69100906 | O-ring 9062906
6| 1 48B 35003 Hex plug SAE-6
37| 1 | 67100050 | O-ring5-1/4x5-1/8
B| 2 67100117 O-ring 70914-17
BV| 4 | 640167 Hex hd cap screw 10-24 x 1-3/4
40| 324-20812 1/8 x 3/4 dowsl pin
41 1 $1541219 Pilot relief valve sssy.
42] 4 |891.00904 | O-ring 90-62904
43| a4 [ 488.35001 | Hollow hex plug SAE4
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SHAFT AND SEAL INSTALLATION

Stand the pump in an upright position with the
port block inlet and outlet pads turned down.
Remove the two 1%4-20 x 114” -~rews that were
temporarily used to hold the cradie in the mounting
flange. Install the Shaft and Bearing (1) assembly
in the mounting fiange and cradle. Be certain that
there are no burrs or sharp edges on shaft seal
area of the shaft.

Install the nylon bearing spacer (2) around the
shaft bearing if the unit is to be used on an appli-
cation that requires a floating shaft. If the unit is
used on a rigid application, use the metal toler-
ance ring (2) around the bearing.

Install the snap ring (3) in the mounting tlange
to retain the Shaft Assembly. Be certain that the
ring is fully seated in the groove.

SEAL ASSEMBLY

The seat assembly (4) is available as a complete
unit only.

CAUTION

(Before installing the seal assembly examine ali
the parts. The lapped seal seat and the carbon
ring have a precision finish that must be handled
with care. Be certain that both parts are free of
scratches, marks and cracks.)

Place the spring retainer ( e) over the shaft and
against the retaining ring on the shaft assembly.
Place the spring ( d) against the retainer ( e).

. Apply oil to the inner surface of the rubber friction
ring { f) and position the shell containing the rub-
ber ftriction ring ( f) and carbon ring ( ¢) over the
shaft with the carbon ring exposed. Apply heavy
grease to the square section rubber seal ( a) and
install on the cast iron seat ( b). insert the seat
and seal in the seal retainer (8) with the lapped
side of the seat in position to contact the carbon
ring. Place the seal retainer assembly and gasket
(S) over the shaft with the lapped surface against
the carbon face. Place the four gaskets (7) on the
four screws (8) and insert in the seal retainer (6).
Depress the sesl retainer only far enough to start
the four screws and tighten evenly. Torque to 10
ft. ibs.

D-26
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COUNTER-BALANCE SERVO
STEM ASSEMBLY

Place the two spacers (11) on the two screws
(12) and insert through the balance plate (10) and
servo stem (9).

Insert these parts through the opening in the
side of the housing assembly and position the
screws over the two 10-24 tapped holes in the
rocker cam.

Hold these parts against the cam and alternately
tighten the screws (12) to hold the assembly firmiy
in place. Torque screws to (5) ft. Ibs.

PARTS LIST FOR FIGURE 11

No.|Qty. | Part Number | Description
1 [ 1 | 51541805 | No.1 Spiined Shaft Assy, See Fig. 1
1 51541806 Ni K f: i
211 035-70492 Nylon Besring Spacer
1 _]605-10028 | Tolerance Ring
311 366-30250 | Retasining Ring
4] 1 [62300006 | ShaftSesl
5|11 035-70549 Seal Retsiner Gasket
6|1 035-70516 | Ses! Retainer
7 ] 4 | 63145003 | Nyltite Gasket
8] 4 | 35325019 %-20 x 1-% Hex Wesher Hd Screw
9]¢ 0365-71312 | Servo Plste
10 1 1 03570546 Bat Plate
11 1 035-71247 Spacer
12 { 2 ] 368-10300 | 10-24 x 2-X% Soc. Hd Cap Screw
13 | 8 | 63145007 Nyltite Washer
14 | 8 | 35325018 | 3/8-16 x 1-% Hex Washer Hd Screw
15 | 1 | 51542064 | Output Balance Control Assy.
16 | 1 51542073 input Servo Control Assy.
16s| 1 $15-29566 - Shaft and link sssy.
16b] 1 | 671.00012 | .O«ing 706227-7
16¢c{ 1 | 67900004 | - Glyd ring 12547013
16d| 1 | 035-70525 - Shear sesl {piste side)
16e] 2 | 67100017 | .O-ing 708145
16F 2 | 350-10067 | - Wavy washer
16gf 1 | 035-71371 - Shear seal (cover side)
186 1 | 23082141 - Thrust bearing NTA-916
16; [ 1 | 3665070 | Retaining ring Waldes 514450
18k] 1 43150204 - 118 Soc. pipe plug
161 1 | 67100017 | -Oring 708145
1 1 87100048 - O-ring 4-X x 4.7/8
16n] 1 | 035-70614 | - Cowver
_16p] 2 | 325-12120 | -3/16 x 3/4 roll pins
1718 30640169 3/8.16 x 3% Hex Hd Cap Screw
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INSTRUCTIONS FOR REPLENISHING
CIRCUIT ISOLATION PLUG

CAUTION )
The isolation plug enclosed is to be used ONLY if an external filter circuit is pro-

vided. DO NOT operate this unit with thes isolation plug installed unless an external

fine has been provided. :

When the external filter circuit is NOT used discard the isolation plug.
When the external filter circuit IS used install the isolation plug between port G
and H (refer to appropriate installation drawing): use a 3/16 Hex. wrench by 4"

minimum length inserting the isolation plug into port H and tighten to 80 - 120 in.-
Ib. torque.

PORT “G”

PORT "“H"”
0}:9( !
PLUG
WITHOUT FILTER EXTERNAL FILTER
No Plug with Plug
IMPORTANT
Instructions for replenishing
Circuit Isolation Plug
)
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CONTROL COVER ASSEMBLIES tioned between the roll pins (16p) on the input
$1542073 input and $15-42064 Output cover or roll pin holes on the output cover.
See Figure 9 Install snap ring (16j) in the groove of the

1. Apply thread sealant and install the 1/8" pipe- servo shaft extending through the cover plate.

OUTPUT COVER ASSEMBLY

plugs (16k) in the cover plates (16n). install
the two roll pins (16p) in the two 3/16" holes
provided in one cover. (Input cover only.}
ROLL PINS (16p) ARE NOT REQUIRED IN
COVER USED ON THE OUTPUT. SIDE.
(S15-42064)

. Position assembly tool {Thimble) Figure T-7
over the end (tapped hole end) of the servo
shaft in the Link and Servo Shaft Assembly.
Lubricate O-ring (16b) and slide over the
Thimble and install in second groove in the
servo shaft. Slide glyd ring (16c) over the
Thimble and position on the O-ring (16b). Re-
move the Thimble and form the glyd ring {16c}
on the O-ring (16b) with Tool Figure T-6.

. Lubricate the O-rings (161) and install one in
the groove on each of the four shear seals
Install the shear seals and O-rings in servo
stem with the two spring washers (16f) posi-
tioned between the parts. Be certain that the
shear seals are installed straight and are seated
against servo links.

. Slide thrust bearing (16h) over servo shaft and
against the servo link. Push the servo shaft
through the cover with the shear seals posi-

VALVE BLOCK

5. Position the indicator over the servo shaft with

the pointer line on the indicator in line with
the scribed line on the shaft and pointing to-
ward the “FOF’ marks on the cover. Support
the opposite end of the shaft and instail the
indicator on the shaft.

OMIT STEP 5 COMPLETELY ON THE INPUT
COVER ASSEMBLY.

6. Lubricate O-rings (161} and (16m) and in-

stall in counterbore and groove in the covers.

7. Position the Cover Assemblies over the two

dowel pins on the housing pads and insert the
four screws (14) with the seals (13) on the
screws. Torque to 30 ft. Ibs.

The Input Cover Assembly must be installed
on the right hand side of the housing on pumps
with “B” suffix. Install the Output Cover As-
sembly on the right hand side on models with
the “A’ suffix.

RIGHT
SIDE

INDICATOR

\

INPUT COVER ASSEMBLY

Shaft end view of pump

COVERS ARE SHOWN IN POSITION FOR
STANDARD PUMP

Covers and the internal Servo assemblies must

be reversed for models with A’ suffix.

27
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GENERAL SALES OFFICES

CALIPOMNA
Los ANos (8an Francisio} 94022
173 § San Antonic Mg
(415) 948-5T9

[ 1Y .
Atiants 30342
176 W. Wieucs, N E
{404) 282-3417
HAUINOIS
Ls Gronge (Countryside) 60328
5344 East Ave
1) 38134
WEW YORK
Chemem 12037
18 Main St
1$19) 3025210
PENNSVLVANIA
Pittsburgh 18220
1910 Cochran Rg . Manor Osn t Blag
{12) 343-3313

TRXAS
Osliss 75251
7818 LB Freeway
Park Contrel 1, Suite 222
(214) 230-0083
WISCONSIN
€im Grove $1122
910 £im Grove Ra
1414) 788-9600
CANADA
Abex Ingustries Lid . Denison Division
Downeview. Ontario
681 Petroha Rg
(416) 6619433

CUSTOMER SERVICE
CENTER

Columbus. Onic 43216
1200 Oudtin Ra

$14) #7292
Service

(014) 4017278

»

s
{8141 481.7280

MARINE, OFFSHORE &
GOVERNMENT
DEPARTMENT

Main Ofce

Calumbue. Ono 43218

1160 Oubirn Re

#14) @1-7200

Housion. Tense 77080

12820 146 Nerth. Suite 107

1713) 4434840

Son Drago. Catterme 92121

11777 Serrenic Vaey Ad . Suite 252
1714) W1-008

89—l OOk for “Abex/Denison Hydrauic Equipment” 1n the Yellow Pages

Saies Repregsentatives and Distributars Located in Major Industrial

INTERNATIONAL SUBSIDIARIES AND SALES OFFICES LOCATED IN—Argening. Ausirans. Ausiria. Belgium. 8razd, Cansde Chiie. Colombig
Denmarn, Esstern Europe. England. Fintand, France. Germeny. Greece, Hollend. india. iran. italy, Jepsn Mexico. New Zea/znd. Norwey. Petu.
South Alrce. Span. Sweden, Swilzeriand. Turkey, Venezuels

[ o
ABEX CORPORATION, DENISON DIVISION, 1160 Dybhn Road. Columbus. Ohio 43216 (614) 481-7200

A i€ badasiries Compary
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DYNEX REMQTE PROPORTIONAL ACTUATOR

REPAIR INSTRUCTIONS

The following instructions will aid in the dis-asscmbly, inspection of parts
and re-assembly of the Dynex Remote Proportional Actuator.

We suggest reading the following instructions to become familiar with the
correct procedure belore proceeding with a repair. For ordering information
refer to the Repair Parts Sheet and Parts List.

Filter

A Filter (22) is provided to protect the Actuator in the event of dirt entering
the Hydraulic System. This is sized only to protect the Actuator and should
not be regarded as the Main System Filter. A 10 micron absolute - non-bypass
external filter should also be provided in the system.

The filter is designed to collapse when the pressure differential across the
element becomes excessive. This prevents the collected particles irom being
introduced into the Actuator.

The Filter should be removed and inspected at regular intervals and 1f damage
is evident the element should be renewed.

To remove the Filter, unscrew the Filter Cap (18) allowing the Filter Element
{22) to be removed. When replacing the Filter, make certain the Spring (21)
and Seal (23) are in position.

Dis-Assembl for Visual Inspection

Remove Actuator from machine, turn ports down to drain o1l and place the
Actuator on 3 clean bench. Proceed carefully, referring to these instruct:ons

to insure against any unnecessary damage to the parts. Parts can oniy be
removed in the correct sequence.

The position of the Force Motor (1) determines the null position of the Qutput
Rod (29) , therefore, the motor must be screwed into the same positicn »n
re-assembly. Before unscrewing, mark the position of the motor and count
the number of threads exposed. To ramove the Force Motor (1), loosen the
set screw securing it and unscrew the motor from the actuator body.

Remove the foliowing itewms next. Spriag (3), Piiot Spool (4), Pilot Sleeve !3)
and Sering {6) . The Pilot Spool and Sleeve must be treated with extreme care
to prevent damage to the lands on the spool and aperture in the sieeve. The
Plug (7) , Spring (8) and Feedback Cone Assembly (9) can now be removec.
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Next remove the Circlip (17) and Plug (20) . The Plug can be pushed out
using the Qutput Rod (29) . The Output Rod shouid only be removed through

the rear ond of the unit as there is a lcad~-in for the Piston Rings (26) to
_ prevent damage to the rings.

Circlip (13) can now be removed and Gland (10) complete with seals is
pushed out

Examine all parts and scals for wear and any damaged items should be re-
placed.

Assembly

Clean parts thoroughly and re-assembly as follows.

Replace Plug (20) and insert Circlip (17). Replace Output Rod (29) through
the front end of the unit and carefully fit the Gland Assembly (10) , complete

with seals, over the output rod. Push the Gland into position and replace
the Circlip (13) .

Replace the Feed Cone Assembly (9), Spring (8) and Plug (7). Tighten
the Plug.

Next fit the Spring (6) into the Sleeve (5) and carefully insert the Spool (4)
into the Sleeve. Ensure the Spool is correctly positioned as shown on the
drawing. Insert the Spring (3) and screw the Force Motor (1) into the
Actuator Body to its original factory set position.

Before tightening the set screw securing the Force Motor the Actuator should
be re-connected to the hydraulic circuit to set the precise position of the
Force Motoer. With the Actuator in the null position {i.e. no electrical

connection to the Force Motor) the Qutput Rod should be in the mid stroke
position.

1f the Rod is retracted in the null position, the force motor should be siowly
unscrewed from the Actuator Body until the output rod moved forward. By
very careful adjustment of the Force Motor position the point is reached
where the Rod is in mid stroke position.

If the Rod is oxtended in the null position the Force Motor should be stowly
scrawed further mto the Actudtor Body until the mid stroke point is reached.

When the null position has been set, the Force Mcotor is locked 1n pos:ition

by tightening the sot screw in the Actuator Rady. © Llectrical connections
are now made to the terminals on the Force Motor.

D-33



- .
-
.

DYREX

PARTS LIST FOR DYNEX REMOTE PROPORTIONAL ACTUATOR
MODEL SA0505-03-00

PART NUMBER QUANTITY DESCRIPTION
1 B5044.900 1 Force Motor Assembly
2 B1232.503 1 O'Ring
3 A5007.110 1 Spring
4 C5002.617 1 Pilot Spool
) A5022.900 1 Sleeve Assembly
6 A5006.110 1 Spring
7 Al1008.006 1 Plug
* 8 A5008.110 )3 Spring
9 A5021.900 1 Feedback Cone Assembly
10 B5006.019 1 Gland
11 A5006.476 1 Seal
A 12 B81254.503 1 O'Ring
13 A1008.049 1 Retaining Ring
14 ASQQQ0 476 1 Wiper Ring
15 A5006.562 1 Back-up Ring
16 B1230.503 1 Q'Ring
17 Ai008.049 1 Retaining Ring
18 B5001.098 1 Filter Cap
19 B1908 503 1 O'Ring
20 AS002.006 1 Plug
; 21 A5009.110 1 Spring
22 AB031.018 1 Filter
{ 23 A5000.037 1 Gasket
24 ES001.190 1 Body
28 B1226.503 2 QO'Ring
26 25007 .476 2 Piston Ring
27 AS5006.562 1 Back-up Ring
28 B1230.503 1 O'Ring
29 C5004.107 i Output Rod
WHEN ORDERING PARTS PLEASE INCLUDE THE ACTUATOR MODEL NO. AND SERIAL NO.

DYNEX, PIWAURLL WISCONSIN $3072, PHONE 416/691 0106 DIVISION OF &AI'LI(B POWER INC.
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Section 1 Part 18
File #2259, Issue 3
November, 1969

MILLER FLUID POWER DIVISION
7NO15 York Road
Benseaville, [linois

INSTALLATION AND MAINTENANCE INSTRUCTIONS FOR MILLER
AIR AND HYDRAULIC CYLINDERS

GENERAL PRECAUTIONS: Cylinders which have been in storage for
some time should be lubricated and cycled several times before they
are installed on machines and subjected to actual working loads.
Excessive breakloose and cycling pressures indicate the cylinder may
have been damaged during shipment or storage. Costly installation
and removal time can be eliminated by following this procedure.
Cylinders should be stored in a vertical position with the piston rod up.

A Miller air or hydraulic cylinder is a precision piece of equipment,
and therefore, it is recommended that the cylinder be removed from
the machine and taken to a general repair area where suitable tools,
repair and testing facilities are available.

Dirt protector plugs should be kept in cylinder ports whenever the pipe
fittings are removed or while cylinder is in storage. This prevents
dirt and other foreign material from entering the cylinder and damaging
moving parts.

Be certain that the connecting pipes and fittings are clean before con-
necting to the cylinder. All pipe ends should be deburred and the insides
of the pipe cleaned of scale, rust, dirt, and foreign matter.

Clean oil is essential to long and satisfactory operation of cylinders,
pumps, valves, etc. Keep oil tanks covered as even normal room dust
causes premature failure, sticking of parts, and needless repairs to
hydraulic systems. Provide an adequate oil filter, preferably a micro
filter.

AIR CYLINDER LUBRICATION AND INSTALLATION: Provide an oiler,
filter, and water separator in the air line, and use a light mineral oil
as a lubricant, Use a pressure regulator to conserve air and provide a
smoother action. Save air and obtain a greater speed by installing the
valve as close to the cylinder port as possible. Air cylinders can be
furnished with a grease fitted rod bushing on request. The grease
fitting is threaded into the side of the retainer.
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CAUTION: When cylinders require servicing, an additional set of
seals should be ordered. The original seals may become damaged
in servicing, and this precaution will save time and eliminate costly
delays. Generally, it is best to replace all seals unless the existirg
seals are in excellent condition or this is not economical or possible
due to availability.

Any seal can be damaged if forced over threads or sharp metal parts
of almost the same size. All burrs and damaged areas should be
corrected prior to removing piston rod bushing and rod seal.

Accordingly, care in assembly should be exercised. In the case of a
rod wiper and rod seal, a simple shield of thin wrapping paper around
the threads will permit easy installation of the seals without damage.

DIRT WIPERS: To remove a dirt wiper without taking the rod bushing
off, it is necessary to use a pointed tool as the wiper is lodged firmly.
It may be necessary to take the wiper out in pieces. Care should be
exercised so that the piston rod will not be damaged in removal of the
wiper. A new wiper should always be in serted by using a smooth,
blunt tool so that the wiper will not be damaged. Whenever the dirt
wiper has a tendency to be blown out, it is an indication that the rod
seal is leaking, or in the case of a cylinder equipped with a grease-
fitted rod bushing, that an excessive supply of grease has been forced
into the grease fitting.

The following stcp-by-step outline will be a valuable aid to personnel
qualified to service precision equipment., By exercising only normal
care, which any pood workman would accord fine machinery, no undue
difficulty will be encountered.

1. Wipe all external surfaces clean. Drain excess oil from
hydraulic cylinders. Paint or draw a line on one side of the
cylinder running from the cylinder cap to the mounting end of the
piston rod. This will serve as a reference line when inspecting
components and reassembling the cylinder.

2. VISUAL INSPECTION: Visually inspect all exterior surfaces
for evidence of damage, and, in particular, damage to the piston
rod, Evidence of rod seal leakage can usually be traced to nicks
in the piston rod or misalignment. If a slight nick is noticed in the
piston rod, it can often be quickly removed by using a No. 400 grit
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emery cloth. The rod should then be wiped carefully for removal
of any matter. UNDER NO CIRCUMSTANCES SHOULD COMPRESSED
AIR BE USED TO REMOVE FOREIGN MATTER, as this practice
may tend to drive such particles into close clearances. Misalign-
ment can often be detected by observing the condition of the piston
rods for evidence of excessive wear, polishing, burnishing or
scoring on the side of the piston rod. Check carefully the end of
the piston rod and the area around the flats on the end of the rod
for burrs and nicks., If burrs and nicks are present, remove with
a file or emery cloth to avoid damage to the piston rod seal, rod
wiper, and bushing during removal,

REMOVAL OF BOLTED BUSHING:

3a., Loosen and remove the cap screws that hold the bushing
in the cylinder head. Refer to File 4770,

3 b. Lift out the bushing.

3 c. Use step #5 for removal of rod seals.

LOOSENING THE CYLINDER TIE RODS:

4 a. Proceed to loosen the four cylinder tie rods, noting if
the tie rods were tightened evenly. It may be necessary,
in some cases, to grip the tie rods with vise grips to
prevent the tie rod from turning.

REMOVAL OF ROD SEAL: Normally the rod seal will come out when
bushing is removed. If rod seal remains in cylinder head, raise the
cylinder head approximately one inch, and then lower it back into
original position. This will expose the rod seal for easy removal
(BY NO MEANS USE A TOOL TO PRY OR LIFT OUT THE ROD SEAL
FROM THE CYLINDER HEAD). See attached File 2861 or 2862 for
rod seal arrangement. Refer to File 4770 for Caged Piston Rod
Seal Assembly.

REMOVAL OF RETAINER HELD PISTON ROD BUSHING:

6 a. Loosen the cylinder tie rods - NOTE: Refer to step #4.
6 b. Removal of retainer plate: Remove retainer plate, (in
some cases, this may be a flange mounting plate.)
Model "H' cylinders in 8" through 14" bores have a
circular retainer holding the bushing and rod seal
assembly in place. Model "A' & "J", 8' through 14"
bores have a square retainer holding the bushing and
rod seal assembly in place.

Lift out the piston rod bushing.

Remove rod seal; Refer to step #5.

Refer to File 4770 for Caged Piston Rod Seal Assembly.

o oo
ai;?an
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7. REMOVAL OF CYLINDER HEAD: Remove cylinder head from
cylinder. Lift out pressure ring, wave spring and cage. See
File 2861 and 2861 for parts arrangement.

7 a. On air cylinder remove only rod seal, no cage
assembly is used.

8. REMOVAL OF PISTON ROD AND ASSEMBLY: Remove piston
rod and piston assembly from cylinder tubing. (If tubing comes
off from cap pilot, merely slide piston assembly off from cylinder
tubing).

9. REMOVE TIE RODS FROM CYLINDER CAP.

10. INSPECTION OF INTERNAL PARTS: Inspect all cylinder parts
on internal surfaces, noting particularly any evidence of foreign
matter. (Retain all foreign matter for future study if necessary.)
Examine parts for evidence of misalignment as evidenced by ex-
cessive or uneven wear on parts,

11. CONDITION OF PISTON, TUBING, PISTON ROD, ETC.: I
piston, tubing, piston rod, or piston rod bushing is damaged, the
part should be replaced if available: however, correct if necessary,
by removing nicks, burrs and other forms of damage. However,
do not remove enough material to change the diameters, thus
affecting the clearances and fits,

12. REMOVAL OF PISTON ASSEMBLY: Piston assemblies are
staked to prevent the parts from coming loose in operation. If
the piston assembly must be taken apart, first grind or drill out the
stake marks to facilitate disassembly. When removing the upset
material caused by the stake mark, lightly touch the tool being used
to the stake area and remove only the upset material, To disassemble
single end cylinders, you may insert two dowel pins in the spanner
pin holes and use a bar to remove the threaded follower, or in the
case of double end cylinders, remove taper pin or set screw and use
flats on piston rods to disassemble. An alternate method is to clamp
the piston assembly by the faces of the followers in a vise and screw
out the piston rod using the flat on the end of the piston rod for
turning. (BY NO MEANS CLAMP THE PISTON ON ITS OUTSIDE
DIAMETER.) The vise should be equipped with bronze or brass jaw
protectors if clamping piston rod on chrome plated area.
12 a. 6" bore "H'" cylinder and larger have a cone-piece
type piston assembly. This piston is removed by
drilling or grinding the stake marks and removing
the piston the same as described in the previous
paragraph.
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12b.

13,

The cup seals are removed by removing the cap
screws from the circular cup retainer ring on
both sides of the piston. NOTE: THERE IS NO
NEED OF REMOVING THE ONE-PIECE PISTON
FROM THE PISTON ROD IF ONLY THE PISTON
CUP SEALS ARE TO BE REMOVED.

RECOMMENDED PRE-STRESS TORQUES
FOR PISTONS AND STYLE NO. 2 PISTON RODS

Cylinder Bores

Models Model Thread Torque

A J, C H Size Ft. Lbs.
1-1/2, 2, 2-1/2 1-1/2 7/16-20 55
3-1/4, 4, 5 2, 2-1/2 3/4-16 185
6, 8 3-1/4 1-14 375
10 4 1/4-12 690
12 5 1-1/2-12 995
14, 16 6 1.7/8-12 1415
18, 20 7 2-1/4-12 1970

8 2-1/2-12 5050 *

10 3-1/4-12 7940 *

12 4-12 12560 *

14 5-1/2-12 16275 *

NOTE: * When Molycote is used on threads.,

REASSEMBLY OF PISTON ASSEMBLY: To assemble the
piston cup assembly, first assemble to the rod the piston
and followers only and tighten the piston assembly tight,
metal to metal, Scribe a diametrical line which is com-
mon tc both the piston rod and the threaded follower,
remove the threaded follower and piston, and then place
the piston cups into position. In tightening the threaded
follower, it must be tightened to the scribed line on the
rod or slightly beyond. To restake a piston assembly,
use a sharp center punch wherever possible. Stake marks
must be in the thread area to be effective. Staking should
be accomplished at three points which are different from
the original stake marks.

When installing the piston assembly into the cylinder tubing,
the piston assembly should be inserted into the cylinder tube
with the aid of a tapered starting ring or with a piston ring
compressor so as not to damage the lip of the cup.
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13 a, If atapered ring or compressor is not available,
assemble the piston assembly in the tubing as
follows:

Install only the plain follower, one piston cup and
the piston on to the rod, and insert that portion of
the assembly into the cylinder tube, keeping the
piston rod as parallel to the centerline of the tube
as possible. Push the assembly to the opposite

end of the tube to within approximately 1" from the
end of the tube, and install the second cup and the
threaded follower. The piston assembly is
tightened and staked as indicated above. Assembling
the piston assemnbly in the tube eliminates the prob-
lem of starting the lip of the cup into the tubing, and
this alternate method of assembly may be preferred.
An ample amount of lubrication should be used when
installing piston into tube.

Step seal piston rings used in Miller hydraulic cylinders are stamped
"UP" on one side. The "UP' side must be installed to face the pres-
sure it is to seal, Double acting pistons must have an equal number
of rings facing both ends of the cylinder. Installation of piston rings
into cylinder tubing can be simplified by using a piston ring com-
pressor. I a compressor is not available, the piston should be
inserted into the tubing until it meets a ring. Pressure should then
be applied to the first ring at positions 90 ®from the split in the ring.
When a ring is compressed, the piston can move forward until the
entire piston is completely installed in the tube. Do not use a tool
which will damage the piston ring., A non-metallic tool is suggested
such as wood, plastic, fibre, etc.

Hydraulic cylinders equipped with followers have a small hole drilled
through the follower to the base of the cup seal. This hole permits
pressure balancing the cup hydraulically. Under no circumstances
is the hole to be permanently closed so that it cannot perform its
function.

13 b. If a one-piece piston is used, thread piston on piston
rod per instructions in Section 13. Torque piston
using torque as indicated in Chart. Install cup seals
per Section 13. When cup seal starter is not avail-
able, cup seals will have to be assembled in the tube,
see Section 13 c.

13 c. Assembly of one-piece piston assembly when starter
is not available:
1. Assemble piston to rod with the proper torque
applied.
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2. Insert piston & rod into tube. NOTE: BE SURE TO
GREASE TUBE & PISTON ASSEMBLY.

3. Push Piston Rod to move piston to one end of tube.
Install cup seal in position on piston.

4, Install circular retainer over cup seal and bolt
in place.

5. Tighten Allen screws in circular retainer to proper
torque. Refer to Chart on recommended torque.

6. Push rod through tube to move piston to opposite
end of tube.

7. Assemble cup seal on cap end, using same procedure.

RECOMMENDED TORQUE FOR
STEEL - CUP RETAINER SCREWS

MODEL "H"
Cylinder Bore Dia. SCREW SIZE TORQUE
5" 10-- 32 7.5 ft. - 1lbs.
6" thru 14" 128 17.5 ft. - lbs.
16" thru 20" 5/16 - 24 35  ft. - lbs.

NOTE: THE ABOVE TORQUE FIGURES ARE FOR STEEL SCREWS
USED IN STANDARD CYLINDERS. IF STAINLESS STEEL SCREWS
ARE USED, SUCH AS, IN WATER SERVICE CYLINDERS, A LOWER
TORQUE FIGURE IS USED BECAUSE OF LOWER STRENGTH OF
STAINLESS STEEL. CONTACT MILLER FLUID POWER CUSTOMER
SERVICE DEPARTMENT FOR THESE TORQUE FIGURES.

14, INSTALLATION OF TUBING END SEAL: Prior to installing
the tube into the cylinder cap or head, install tubing end seal as
follows, dependent on the type of tubing and seal:

A, TEFLON STRIP TUBING END SEAL ('"'SHEF-SEAL'")

For complete instructions for installing Miller
"SHEF-SEAL' tubing end seal, see attached
File No. 2039, Issue 7.

B, CYLINDER "O" RING END SEALS: (HYD. CYLIND ERS
ONLY)

Step 1. Install cylinder '""O" ring in groove.

Step 2. Grease cylinder '""O' ring to facilitate
installation of tubing, without damage
to "O'" ring. Make sure end of tubing
does not have nicks on I.D. from im-
proper handling as "'O' ring may be
damaged.
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15, INSTALLATION OF WIPER INTO BUSHING: In cases of

single wiper bushings, it is convenient to install the wiper

into the bushing before assembly of the bushing on to the piston
rod. In the case of double wiper bushings, the wipers should
be instalied after the cylinder has been completely assembled.
In the case of a double wiper, installation of wipers is recom-
mended after the cylinder has been completely assembled and
tested so that the one oil wiper does not act as a seal in the
event there is a slight leakage of the piston rod seal which
might go undetected. The wiper is not intended as a pressure
seal but only as an oil wiper. The double wiper design has been
discontinued on later models, as the oil wiper is deemed un-
necessary due to Miller's leakproof hydraulic rod seal construction.

REASSEMBLY OF THE CYLINDER: After the cylinder has
been assembled in the reverse order of the disassembly, tighten
tie rods snugly with hand wrench an¢ light pressure, and accomplish
final tightening gradually, working from one tie rod to the
diagonally opposite tie rod to insure evenness of tie rod tightening.
DO NOT TIGHTEN ONE TIE ROD COMPLETELY AND THEN THE
OTHERS. THIS WILL RESULT IN IMPROPER TIGHTENING OF
TIE RODS AND IMPROPER ALIGNMENT OF THE HEAD AND CAP,

TIE ROD PRE-STRESS TABLE
Recommended Torques (Ft. Lbs,)

No Lubrication - 4 Tie Rod Construction
Models A, J, and C Model H

Cyl. | Torque | Elongation| Torque | Elongation
Bore |Ft.Lbs. in 36" Ft, Lbs. in 36"
1-1/21 8 1/16" 21 1/16"
2 15 1/16" 54 1/16"
2-1/2 15 1/16" 54 1/16"
3-1/4 34 5/64" 35 1/16"
4 34 5/64" 150 3/32"
5 62 1/16" 315 5/64"
[ 62 1/16" 465 5/64"
7 690 5/64"
8 110 1/16" 850 5/64"
10 185 1/16" 1340 1/16"
12 230 5/64" 1740 1/16"
14 356 5/64" %2200 1/16"
16 373 1/16"
18 550 1/16"
20 680 1/16"

* When 1" dia. multiple tie rods are used on 16, 12", and 14" bore
""H' cyls., equivalent torque is 400 ft. lbs. and elongation in 36"
is 1/16". NOTE: When Molycote is used on threads, use 2/3

of torque shown in table.
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17.

NOTE: WHEN REASSEMBLING CYLINDER, USE THE FOLLOW-
ING TORQUE FIGURES ON BOLTED BUSHING CAP
SCREWS: Please refer to File 4770.

RECOMMENDED TORQUE FOR
STEEL - BOLTED BUSHING CAP SCREWS

PISTON ROD DIA, SCREW SIZE TORQUE

5/8 20 - 32 7 ft. - lbs.
1" thru 33" i - 28 15 ft, - ibs.
4" thru lo“ 5/16 - 24 30 ft. - Ibs.

NOTE: THE ABOVE TORQUE FIGURES ARE FOR STEEL
SCREWS USED IN STANDARD CYLINDERS., IF
STAINLESS STEEL SCREWS ARE USED, SUCH AS,
IN WATER SERVICE CYLINDERS, A LOWER
TORQUE FIGURE IS USED BECAUSE OF LOWER
STRENGTH OF STAINLESS STEEL. CONTACT
MILLER FLUID POWER CUSTOMER SERVICE DE-
PARTMENT FOR THESE TORQUE FIGURES.

TESTING OF CYLINDER: Move rod in and out by hand with
cylinder horizontal to determine freedom of movement, or if
cylinder is very large and long stroke, use approximately 8 to
15 P.S. 1., or slightly more air pressure, to check for freedom
of movement of piston assembly. Even small bore cylinders
13" bore with 3 to 6 foot strokes move at 8 to 23 P.S.1. Break-
loose pressures on air cylinders should generally be less than
hydraulic cylinders.

Double rod end cylinders and cylinders with oversize rod dia-
meters take more pressure, but in no case more than approxi-
mately 45 P.S.1. should be used. If the stroke is longer than
6 ft., it may require slightly more pressure, but if the pres-
sure required to cause the piston assembly to move is substan-
tially above 45 P.S.1., this would indicate improper assembling
and functioning from the standpoint of efficiency and could re-
sult in either mechanical damage to the piston cups, tubing,
bushing, piston rod, etc., or premature seal failure. There-
fore, the cylinder should be disassembled, re-assembled after
corrective action, and rechecked again before installation into
the mechanism.

D-51

S




18.

D-52

It is always advisable to test a cylinder before installation into
a machine. If the cylinder is equipped with piston cup seals, a
short hose should be connected to t..e head port. The open end
of the hose should be submerged in a small container of water.
Apply airline pressure at the cap port only, and if more than
an occasional bubble appears in the water, the piston assembly
is not sealing properly.

The procedure should be reversed with the short hose at the
cap end inserted into the water, and airline pressure at the
head port. Rod seal leakage may be checked at the same time
by depositing a small quantity of oil around the piston rod in
the clearance between the rod bushing and the piston rod. An
occasional air bubble may appear. If more than an occasional
air bubble appeare, the cylinder may leak under hydraulic pres-
sure, If in doubt, proceed to test under hydraulic static and
cycling conditions to check for rod seal leakage. Hydraulic
leakage at rod seal should be checked without installation of
wipers in the case of a double wiper bushing. (Seals which
will leak an occasional bubble of air are expected to be leak-
proof when tested hydraulically. )

REMOUNTING PROCEDURE: The ideal method of mounting
a cylinder to the machine is to have the point of mounting on the
equipment machined to the exact dimensions with proper alignment,
so that bolting the cylinder in place insures perfect alignment. In
many cases this is not practical from a cost and design standpoint.
Therefore, alignment must be secured at the time of installation.
Whenever the piston rod is fastened to the machine which confines
the cylinder in one position, we have found that it frequently is
best to bolt the cylinder down as a last operation of assembly,
Alignment can be secured in other ways, but we believe the fol-
lowing sequence of installation steps is quite effective:

A. Assemble the piston rod to the machinery. The piston
rod must be fastened and held squarely so its centerline
is parallel to the guides of the attached machinery (or
parallel to the line of movement of the attached machinery
in cases of fixed mounted cylinders.)

B. Insert mounting bolts but do not tighten them.
C. In the case of horizontally mounted cylinders, it is
necessary to support the weight of the cylinder body

so as to eliminate strain on the piston rod.

D. Use feeler gauges under the mounting and shim at these
points equal to the space indicated by the feeler gauges.




GENERAL:

CAUTION:

CAUTION:

Finally, tighten the mounting bolts.

If possible, the machine operation should be tested
with low pressure air to insure that cylinder and
attached parts are operating freely. This should be
done without machine operating under load conditions,

NOTE: A little extra care in aligning the cylinder
properly will pay dividends in terms of long,
trouble-free service, and is well worth the
additional time and effort.

Whenever possible, damaged parts, especially seals,
should be sent to the Miller Fluid Power Division along
with a complete report so that a thorough analysis can
be made. Your cooperation in this respect will help us
to help you overcome service difficulties encountered
as a result of adverse operating conditions or improper
application.

SPRING RETURN CYLINDERS--An installed spring can
injure a person if special precautions are not exercised
in removing the tie rods. In some cases, clamps may
be used to contain the cylinder assembly while the tie
rods are being removed. If such is the case, the clamps
should, of course, be designed to permit gradual release
of spring compression to its free length. In other in-
stances, it is desirable to prepare two special tie rods
which are longer than the original tie rods, and which
are threaded for the full additional length over and

above the original tie rod length. The special tie rods
required to disassemble a standard Miller spring should
be 1 -1/2 times the length of the cylinder with the extra
half length threaded. Remove two of the original tie rods,
bringing the tie rod nuts up snug. The other two original
tie rods may then be removed, after which the special
tie rods can be used for final safe disassembly by grad-
ually threading the tie rod nuts off, working alternately
from one tie rod to another. The special tie rods may
be used to reassemble the cylinder as compressing the
spring will be easy, positive, and safe,

CYLINDERS WITH NON-SAG RODS--During disassembly
or reassembly, exercise extrenie care to hold piston rod
rigid in position where word stamped ""TOP" is facing
upward. Piston rod must be concentric with counterbore
in head while installing rod seal parts and bushing.
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ASSEMBLY INSTRUCTIONS FOR SPRING LOADED TEFLON
PISTON CUPS. See File 4632 B or 4618 A for cross-sectional
drawing on 3-piece Piston Design Cylinder.

The following instructions give a detailed breakdown on the proper
methods to be used when assembling spring loaded teflon piston cups.
These instructions should be followed closely to prevent dama ge to
the cups during assembly.

1, Make certain that all parts are free from any contami-
nation or foreign material and that the assembly area is clean.

2. Insert piston pressure ring retainer (Spir ""O'" Lox) into
slot provided in threaded and plain followers. On 1-1/2"
and 2'' bores, this operation is deleted.

3. Insert rod end cushion plunger on rod with 45° chamfer
toward the follower. This is for rod end cushioned cylinders.

4. Assemble plain follower, piston, and threaded follower
on rod.

5. Tighten assembly hand tight.
6. Scribe a line across the threaded follower and end of the

piston rod. Make certain that the scribed line can be
clearly identified.

7. Remove the threaded follower and piston from the piston
rod.
8. Insert the teflon follower seal over the rod end and against

the plain follower.

9. Place the tube in a vertical position on the bench, if
possible.

NOTE: Extreme caution should be taken when performing
the following operations to prevent damage to cups,
piston, or tube,

10, Position the first cup seal into tube approx. 4' parallel to
tap of tube, lip of cup seal down or away from assembler.

11, Position the piston into tube and allow to rest evenly
against cup seal.
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12, Position the 2nd cup seal into tube snugly against the piston.
Lip of cup seal up or toward the assembler.

13. Insert one wave spring over plain follower. The plain follower
at this point should be on the piston rod. Make certain that the
teflon follower seal is in place.

14. Insert one piston pressure ring over plain follower angled
side out or to the assembler so that the step side is squarely
against the wave spring.

15, Place the tube with both cups and piston carefully over the
plain follower and over the rod end.

16. Insert the second cup pressure ring into the cup seal so that
the angled side is evenly against the angled side of the cup.

17, Insert the 2nd wave spring over the threaded follower and
evenly against the shoulder of the pressure ring retainer (Spir
"O'" Lox ring).

18. Carefully assemble the threaded follower to the rod end.

19, Tighten threaded follower using torques as specified on
Page 5 of these instructions. If using the scribed line method,
make certain that the scribed line on threaded follower is
approx. 20%to 25 %beyond that of the scribed line on piston rod.
Occasionally slightly higher torques will permit locating the
scribed lines properly.

CAUTION: Care should be taken when tightening the
follower to make certain that the tube is
not damaged.
20, Stake the threaded follower to the piston rod. Make certain
that three punches are evenly spaced 120 %apart. Peen all sharp

burrs,

21. Proceed with normal assembly of cylinder.
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ASSEMBLY INSTRUCTIONS FOR SPRING LOADED TEFLON
PISTON CUPS ON AN INTERIM TYPE PISTON. Ses File 4632B
or 4618A for cross-sectional drawing.

1c.

11,

12,

13.
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Make certain that all parts and aesembly area are clean,
Assemble Interim type piston to rod with the proper torque
applied.

Place the tube in a vertical pogition if possible.

NOTE: Extreme caution should bg taken when per-
forming the following operation to prevent
damage to cups, piston, Qr tube,

Insert piston and rod into tube, approximately 2".

NOTE: Be sure to greaee tube anc piston before assembly.
Insert teflon cup seal int» tube at rod end on to piston.
Insert pressure ring against cup.

Insert wave spring flush against pressure ring.

Install circular retainer cver spring loaded assembly and
bolt in place.

NOTE: Circular retainers must be machined to
accept spring loaded assembly.

Tighten Allen screws in circular retainer to proper torque.
Push rod through tube to cap end approximately 2'' from end.

Assemble teflon cup and spring losded assembly. Same
procedure as done on the opposite end.

Do not take piston rod and assembled parts out of the tube
after parts have been asgembled.

Proceed with normal assembly of the cylinder.




ASSEMBLY INSTRUCTIONS
MILLER "BASE-LOK” HYDRAULIC CYLINDER
CAGED PISTON ROD SEAL AND BUSHING ASSEMBLY

This kit contains Miller's new design caged rod seal assembly which includes either a
bolted design bushing or a retainer held bushing, both of Base-lok design. Please Note:
The complete caged rod seal assembly is interchangeable with all previous design
cylinders. However, the individual parts of the caged rod seal assembly may not be
interchanged with previous design rod seal parts. Please follow the assembly
instructions carefully.

Step If bushing is retainer held, remove tie rod nuts and retainer. Remove all rod
1 seal parts from cylinder and discard. Remove any dirt, chips, etc. from bushing
cavity in head. Inspect piston rod and polish out any nicks or
scratches in piston rod.

Step For convenience, extend piston

2 rod partially and install the porgp gupms £xm006D asstupy
caged rod seal assembly per ATHCARED Ao B4,
assembly drawing and in
sequence as follows:

A. Rod seal cage
B. Rod wave spring
C. Rod pressure ring
D. Rod Seal
E. Bushing
Step A. After bushing hag been put
3 on piston rod the flange of
piston rod seal should be .
inserted into the counterbore of the bushing
before inserting bushing into the counterbore of the head. This is to assure

that the piston rod seal is properly mounted in the busghing.

B. The eantire caged rod gseal assembly and bushing is then inserted into the
bushing cavity of the cylinder head.

C. 1If the bolted bushing is used socket head cap screws are used to hold the
bushing in the cylinder head. Use the torque figures indicated below when
installing the socket head cap screws.

Piston Rod Diameter Cap Screw Size Torque

5/8" 10-32 x 3/8 76 in/lbs.
1* thru 3-1/2 1/4-28 x 5/8 180 in/1lbs.
4" thru 10" 5/16-24 x 1 360 in/lbs.

D. If retainer held bughing is uged, reinstall retainer and tie rod nuts.
(retorque tie rod nuts to values shown in catalog.)

E. Install rod wiper in bushing.

FILE #4770
REVISED 6'24'79\ 67




ASSEMBLY INSTRUCTIONS

MILLER "BASE-LOK” PNEUMATIC CYLINDER
PISTON ROD SEAL AND BUSHING ASSEMBLY

This kit contains Miller 's new design rod seal assembly which includes either a
bolted design bushing or a retainer held bushing, both of Base-Lok design. Please
follow che asgembly instructions carefully.

Step If bushing is retainer held, remove tie rod nuts and retainer. Remove rod
1 seal parts from cylinder and discard. Remove any dirt, chips, etc. from
bushing cavity in head. Inspect piston rod and polish out any nicks or
scratches in piston rod.

step For convenience, extend piston

2 rod partially and install the
rod seal assembly per assembly
drawing and in sequence as

follows:
A. Rod Seal
B. Bushing

Step A. After bushing has been put
3 on piston rod the flange

of piston rod seal should
be inserted into the
counterbore of the bushing
before inserting bushing into
the counterbore of the head. This
is to assure that the piston rod seal
is properly mounted in the bushing.

B. The rod seal and bushing is then inserted into the bushing cavity of the
cylinder head.

C. If the bolted bushing is used socket head cap screws are used to hold the
bushing in the cylinder head. Use the torque figures indicated below when
installing the socket head cap screws.

Piston Rod Diameter Cap Screw Size Torque
5/8" 10-32 x 3/8 76 1in/lbs.
1" thru 3-1/2" 1/4-28 % 5/8 180 in/lbs.
4" thru 10" 5/16-24 x 1 360 in/lbs.

D. If retainer held bushing is used, reinstall retainer and tie rod nuts.
(retorque tie rod nuts to values shown in catalog.)

E. Install rod wiper in bushing.

h723
FILE #4770A 6-24.70 =
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Field Installation of Latest Design MILLER "SHEF SEAL" Tubing End Seal

SHEF SEAL is a rectangular strip

of Teflon sealing material supplied

already cut to the proper lengths

for the various bore sizes as shown

in table below—or supplied in long

lengths on convenjent spools from

which the Teflon strip is easily cut

with knife or scissors to the re- SECTION A-A
quired lengths (shown in table). SHOWING “‘SHEF SEAL"
Squareness of cut is not critical and TUBING IND SEAL
length of cut need only approxi-

mate the lengths shown in table below. Installation of the Teflon strip

is as follows:

$tep #1. Apply greass te the tubing groove of cylinder head or cop.
Step #2. Coil the Tefien strip on its narrow edge into the grecsed tubing greove.
The strip sheuld maeke two complete revolvtions plus about 4" everlap.

For i of d atian, the sketch of right exoggerates the spoce between the
Shef Seal coils which actuolly hug woch other closely when fitted inte tubing groove.

SUGCEOTED SriEF-S..AL“ LENGTHS IN INCHES 1
Bore 11727 2 1721 3-1/L (L | 5 | 6 7 18 10 2 [ ]
Model “A® or "J"(10-1/L]13-3/8|16-1/2 21-1/' | 26 ’32-1/8138-1/21 - ' 63-5/8 77 631-
yiodel "HM 10-3/L| 1) 18 22-34; ' 28|3h-1/2;b0-3/% ! L7k 532 9! 93

Field Installation of Previous Design MILLER "SHEF SEAL” Tubing End Seal

Some earlier Tubing End Seals utilized
070" square “SHEF SEAL" with the ends
butted together. The new rectangular strip
replaces and is completely interchangeable
with this previous design. Also. some eariier
designs had seal cavities wider than the
groove now being used. SHEF SEAL is used
in the wide groove cavities by spiraling in

“SHEF SEAL", starting from the O. D. of SECTION A-A
the tubing groove, then making two com- SHOWING “SHEF SEAL™"
plete revolutions and zig-zagging in accord- TUBING END SEAL

ance with the sketch at right. The sketch

is exaggerated to more clearly illustrate how “SHEF SEAL" is installed.
Also, if desired, Miller can furnish a metal ring, at extra charge, which
reduces this wide cavity to the narrower dimensions of the new cavity
of the latest design.

If the "SHEF SEAL" material becomes twisted or deformed, we ordinarily
recommend replacement with new “SHEF SEAL" sealing material when
the ¢ylinder is reassembled. However, if a cylinder is disassembled and
there is no new "SHEF SEAL"” material available and the “SHEF SEAL"
which came out of the cylinder on disassembly is twisted or distorted, it
can be made more satisfactory for use by simply submerging in boiling
water for 5 to 10 minutes, remove from the water and stretch the material
by hand, exercising care in not pulling too hard. Distorted “SHEF SEAL"
has been successfully reused after reforming in the above described
manner.

“SHEF SEAL" on original equipment is sometimes furnished in a con-
tinuous ring of .070" square material. For field service, it, too, would be
replaced with the rectangular strip.

Advantoges of Spooled Teflon Strip SHEF SEAL

By using Teflon strip '"Shef Seal’’ from a spool, you avoid the stocking of
the many different lengths required for the different bore sizes. You just
cul the Jength you need from the spool. And only one cross section dimension
ot the spooied Teflon strip Shef Seal fits all bores o! Miller Model "H' and

*J'* Hydraulic Cylinders and all Miller Model A" Alr Cylind!n of
Shet SnI design. Thus. the great expense and confusion of stocking an
extensive range of seal sizes are completely eliminated. And the field installa-
tlon from the spooled strip provldes the guickest, easiest and most eflective
servicing of tubing end seals.

A

(The spoce between the coils does not ectuelly exist
as “SHEC SEAL" is coiled wnugly egeinst itrelf)

MILLER FLUID POWER

DIVISION OF FUCK-REEDY CORPORATION
TNO15 York Road . Benseaville, llinois
File #2039, tnue 7
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WHEN ORDERING PARTS
OR IN CORRESPONDENCE

MILLER SINGLE ROD CYLINDER o

Serwl No. s stamped on

DOUBLE ACTING — NON-ROTATING Nameplate snd Port side of Head

SEE DETAIL FON REVERSE

3-TIE ROD (SRE CYLINDER)
49-TUBING END SEAL (SHEF-SEAL)
131B-BOLTED BUSHING SCREW

SEE DETAIL BON REVERSE
SIDE FOR PISTON ASSEMBLY

PISTON ROD LENGTH TIE ROD LENGTH TUBING LENGTH

14HEAD
18-CAP 8EE DETAIL AON REVERSE SIDE SIDE POR BALL CHECK BREATHER PARTS
16-TUBE FOR ROD BUSHING & S8EAL PARTS - 82 peTalL Don RevERsE sipE For
21.8QUARE RETAINER CUSHION CHECK & ADJUSTMENT PARTS
34-TIE ROD NUT

37.PISTON ROD

ADDITIONAL PARTS (NOT SHOWN) REQUIRED FOR CERTAIN MOUNTING MODELS
MODELS 62 & 86 - ADD FLANGE PLATE AP END TIE ROD NUTS ARE NOT
REQUIRED. TIE RODS ARE THREADED INTO FLANGE PLATE
MODEL 86 - ADD CLEVIS BRACKET@AT CAP END CAP END TIE ROD NUTS
ARE NOT REQUIRED. TIE RODS ARE THREADED INTO BRACKET.
MODEL 77 - SUBSTITUTE MOUNTING LUGS(62)FOR 2 TIE ROD NUTS. EACH END

PLAT
- WHEN FULL SQUARE RETAINER IS INDICATED
SUBSTITUTE FLANGE PLATE

INTO FLANGE PLATE,

MODELS 61 & 65 - WHEN BOLTED BUSHING IS INDICATEDL. ADD FLANGE

- OMIT ROD END TIE ROD NUTS TIE RODS ARE THREADED

FILE NO. 5138A
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MO NUS A

FORM 105-730286

GENERAL PARTS
BREAKDOWN
INSTALLATION AND
SERVICE INSTRUCTIONS

hydraulic
cylinders

ORTMAN-MILLER MACHINE  « (33 110ck

19 143AD ST MAMMOND. IND 48320
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GENERAL PARTS BREAKDOWN
INSTALLATION AND SERVICE INSTRUCTIONS
FOR SERIES 2TH CYLINDER

PARYS ORAWING

D-68
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INSTALLATION AID STRVICT INSTRUCTIONS

2T cyLroeRs

GENERAL: The parts drawing on Page 2 shows a
complete listing of parts and is applicadle to
all standard Series 27TH hydraulic cylinders.
This parts drawing, when usod in conjunction
with the listed parts and kits, should
facilitats the ordering of any replacement
parts or kits by specifying: (1) cylinder
serial number, as it appears on the name
plate; and (2) item nuwber and part name or
kit type and name.

INSTALLATION OF CYLINDCR: Standard cylinders
are Furnis with seals compatible with
petroleum base fluids., These seals work best
within the temperature range of 0° F, to 1790
F. For fluids other than petroleum base,
different seal material may have to be used.

For the cylinder to perform well, it must be
pProperly installed. Alignment of the ¢ylinder
with load is most important. Forcing rod,
clevis pins, or mounting bolts into position
indicates that the cylinder is not properly
aligned, and permanent damage may result from
such installation.

Protective port covers should not be removed
before installing Piping, as dirt or other
foreign particles may enter the cylinder. All
pipe and fittings must be clean before making
final connections.

PROCEDURE FOR REPLACT!MENT OF ROD SFALS AIb
CARTRIDGE

A. Disconnect cylinder and drain oil from
he end port.

B. Lloosen csrtridge lock screw (19).

C. Remove rod cartridge (8) from the retainer
(12) and slip off the oiston rod (1M,

D. Remove retaining ring (22), rod packing
assenbly (30}, rod bearing (9), and rod
wiper (28). (The wave spring and any
shims are considered part of the rod
packing assenbly.)

E. Ramove cartridge O-ring (31) and cartridge
non-extrusion ring (32).

mble the cartridge with
corresponding replacement parts, cleaning
all parte thoroughly. Swelling,
shrinking, wear, nicks, cuts, and
indentations are all signs of defective
seals. Such 18 should be replaced.

G. Prior to installation, sll rubber parts
must be well coated with lubricant,

H. Carefully guide cartridge assembly over
the end of the piston rod (10) and into
the retaining plate (12); tighten in place
with a wrench.

4.

A,

B.
c.

PROCCDURT FOR REPACKINIG CYLIMDERS :

Disconnect cylinder and drain oil from
head and cap end ports.

Remove the tie rod nuts (16},

Romove cap end (2) and then head end (1).
Cartridge retainer plate (12) ang
cartridge (8) will come Off with head
end.

Remove piston and rod asserbly from tube
(11).

Remove retaincr plate (12} and rod
cartridge {(8) from head end (1). Removal
is simplified by rotating retaining plate
(12) 45° with respect to head end (1).
Remove or loosen cartridge lock screw
(19). Cartridge, if desired, may now be
removed from retainer plate.

Clanp piston rod (10} in soft jaws anca
procecd as follows:

{1) SCR Type Piston

4. Remove piston lock screw (19).

b. The piston (4) is thresaded onto
the piston rod (10) and can be
backed off once the piston lock
screw (18) has been removed. LUse
the pin spanner holes provided in
rear face of piston,

€. Remove head end cushion nose (41).

d. Remove piston packing rings (26),

{2) Block Vee Type Piston

8. Recnmove piston lock screw (18).

b. Turn threaded piston (3) from
piston rod. Use the pin spanner
holes provided in rear face of
piston.

¢. Ramove head end cushion nosc (41},

d. Remove block vee packing (24) and
back-up (non-extrusion) ring (2%,

(3) Vee Type Piston

&. Remove piston plate lock screw (18)
and turn threaded rear piston
plate (6) from piston rod. Usge
pin spanner holes provided in rear
piston plate.

b. Remove piston support bearing (7),
forward piston plate (5}, and head
end cushion nose (41},

€. Remove vee piston packing
assemblies (27) from forward and
rear piston plates.
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CLEANING: Cle all parts thoroughly. The
packings and seals in this cylinder are

compatible with hydraulic oils, air, water,
and neutral fluids. The cleaning agent must
also be compatible to svoid demage to packings
and seals. Whenever a particular lubricant is
specified for an installation, do not deviate
from this specification without checking for
compatibility.

INSPECTION:

A. Inspect all packings, seals, and non-
extrusion rings for swelling, shrinking,
wear, nicks, cuts, and indentations.
Discard all damaged packings, seals, and
non~extrusion rings.

8. Check and inspect bore of tube for
scratches, excessive wear, and any other
defect that might damage piston packing
or cause piston byp

C. Inspect piston rod for signs of wear,
nicks, dents, scratches, or anything that
may damage rod packing or rod bearing.
Excessive woar on one side of piston rod
or rod bearing usually indicates misalign-
ment in installation and should be
corrected.

D. Inspect all remaining items for evidence
of damage or wear. In most cases, a
little polishing of the various parts will
restore them to like-new condition.

REPLACEMENT: Replace all damaged packings,
seals, rod wipers, and non-extrusion rings.

REASSEMBLY: The p dure for r bly is
@ssentially the reverse of di senbly.
However, the following except and
considerations should be noted:

A. All O-rings and non-oxtrusion rings should
be well coated with lubricant after they
are installed in their respective grooves
and prior ta reassembly with the mating
part. Care must be taken when assembling
O-rings and packings that they are not
damaged, as this will cause leakage.

(1) It is sometimes difficult to install
assambled vee type pistons into a

tube. If this should happen, it may
be necessary to assemble the piston
within the tube.

{2) Cars must be taken to be sure the rear
plate (6) is tight against the forward
plate (5). Any gap between thase
Plates may permit the piston plate
O-~ring (36) to extrude. This can lead
to piston bypass.

Tie rod threads and nut bearing faces
should be well lubricated to allow
tightening the nuts evenly for proper
pre-stressing., To avoid twisting of the
tie rods during tightening, hold with vise
grip or clamp. To assure equal pre-
stressing of the tie rods, first turn on
nuts even and snug to align assembly: then
the nuts are to be tightened alternately.
Por proper tie rod pre-str ng, they
should be torqued as recommended:

CYLINDER|
BORE 11h12-24|34-4] S 6 7 8

TORQUE
PT. 1LB.|26]| 56 148(282(374|560|690

9. TESTING:

A.

After the cylinder has been completely
reassembled, it should be tested, either
on & test bench or in the regular
installation. Watch for the following as
the cylinder is cycled at pressures
ranging from normal operating pressure to
50 percent over, depending on the
availability of the higher pressures:

(1) Rod gland leakage,

(2) Leakage at end cover O-rings.

(3} Leakage at cushion adjusting needle.
(4} Leakage at ball check plug.

Final adjustment of cushion adjusting

needle must be made after cylinder 1is
installed in system.

- —
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YOUNG RADIATOR COMPANY

RACINE, WISCONSIN 53404

INSTALLATION AND MAINTENANCE INSTRUCTIONS
FOR YOUNG HEAT EXCHANGERS

INSTALLATION INSTRUCTIONS

Young Radiator Company Heat Exchangers are de-
signed to give the optimum heat transfer rate for
given flow conditions. Ordinarily the most viscous
fluid is piped to the shell side while the least viscous
is piped to the tube side. The shell side of the Ex-
changer is baffled and therefore the shell fluid is
required to make many changes of direction in its
travel through the Exchanger. This breaks up the
surface film which would otherwise prevent the
transfer of heat. The next important consideration in
the piping of the fluids to the Exchanger pertains to
temperature. A single pass Exchanger should be piped
counter flow for greatest heat transfer as this will
give the greatest mean temperature difference over
the entire length of the Exchanger. True counter flow
exists where the two fluids flow in opposite direc-
tions in the Exchanger and is possible in the single
pass Exchanger only.

In connecting a multi-pass Exchanger, the shell fluid
should enter the Exchanger at the same end at which
the tube fluid enters.

Strainers

In making up the pipe on the lube oil side of a Heat
Exchanger for lubricating oil cooling it is essential
to install a strainer on the outlet side of the Heat
Exchanger. This is to collect foreign matter which
may have entered the Exchanger in shipping and
piping, preventing its entry into the engine. Consult
your Young Radiator Company representative or write
the factory directly for strainer recommendations.

Water Regulating Valves

In the interest of conserving water, a water regulating
valve should be installed ahead of the Heat Exchang-
ers in which water is used for cooling another fluid.
Normally the regulating valve is temperature control-
led and the control bulb for the valve is placed in the
stream of fluid being cooled. Consult Young Radiator
Company or a reputable manufacturer of this equipment
for recommendations.

Pressure Relief Valve

When there is a possibility of surge pressures, above
the design pressure of the Heat Exchangera pressure
relief or regulating valve should be installed to
protect the Exchanger from bursting pressures.
Consult Young Radiator Company factory or a reliable
manufacturer of such equipment for recommendations.

SERVICE RECOMMENDATIONS

The Heat Exchanger, when shipped from the factory,
is clean and should requite no on-the-job cleaning. It
is recommended that the Exchanger be inspected
thoroughly on both the shell and tube side making
sure that no foreign matter entered while in shipment.
This inspection can be made without removing the
end bonnets of the Exchanger. It is also recommended
that the bolts holding the end bonnet to the end cast-
ing be checked and pulled down so as to insure
tightness. The Exchanger should be mounted solidly
in place and the pipe connections made up, being
sure that all connections are tight. If the Exchanger
is to be stored for any length of time before use,
shell and bonnet openings should be kept sealed to
prevent the entry of dirt or other foreign matter.

When the Exchanger is first installed, sufficient data
should be taken to establish the temperature and
pressure drops. Simijlar data recorded at regular in-
tervals by the operator will serve to detect any
accumulation of sediment or scale, and from such data
the proper interval between cleanings can be estab-
lished.

When an Exchanger is disassembled for cleaning, new
gaskets should be used upon reassembly. This is
important in both the Fixed and Removable Tube
Bundle Exchangers.

Care should be taken when removing or handling the
tube bundle of a Removable Tube Bundle Exchanger
to protect the baffle plates and tubes from being bent
or damaged. The result of bent baffle plates is by-
passing of fluid with an accompanying decrease in
heat transfer rate.

Corrosive and Scale Forming Fluids

In many sections of the country raw water is extreme-
ly cortosive or scale forming and should be treated
to prevent damage to the Heat Exchanger and to pro-
long periods between cleanings. Before piping fluids
to a Heat Exchanger, they should be analyzed as to
what action thev will have on the metals in the
Exchanger.

i salt water is used as a cooling medium, zinc
pencils should L: used in the Heat Exchanger on the
salt water side to prevent corrosion of the Exchanger.
Parts in contact with the salt water should be of
Admiraity metal, cast iron, or copper-nickel alloys.
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Woter Treatment - Closed System

In a closed water system, such as an engine jacket
system, Young Cooling System Treatment No. 3-1-2
should be added to prevent corrosion and control
scale deposits. This treatment is effective under
normal operating conditions for a period of six months,
after which the system should be drained and refilled
with a new solution of Young No. 3-1-2.

Draining
A Heat Exchanger mounted horizontally will not com-
pletely drain until it is tipped at a slight angle.

Therefore, in draining, it is important to purge or
blow out the tubes with compressed air.

If the Heat Exchanger is installed where there is
chance of freezing on shutdown, the water circuit
should be completely drained or an antifreeze should
be added.

Cleaning Engine Jacket Water or Row Water Circuit

Young ‘‘Cooling System Cleaner’” No. 585, in the
proportion of one pound to six gallons of water, should
be used to remove oil, grease, rust, and scale. The
solution should be circulated at normal rate and at
a temperature between 180 to 200 F for a period of
from one to three hours. (Do not allow solution to
boil). After this has been done, open drain cocks in
the water system and flush thotoughly with clean
water. The Exchanger water connections should then

be reversed and fresh water-clesner solution circu-
lated, again for one to three hours. After draining,
the unit should be thoroughly flushed with fresh water
and then reconnected for setvice.

Severely fouled tubes can aiso be cleaned by use of
a rotary brush, similar to a shotgun cleaner, in con-
junction with an air or electric rotating tool. This
type of equipment is available commercially.

Cleaning Lube Qil Passages

Formation of oil sludge and other deposits about the
tubes decreases the efficiency of the Exchanger and
it is important that a cleaning medium be used which
is suitable for removing such sludge.

Benzol, trichlorethylene and various commercial
solvents are suitable for this operation. Benzol, and
the hydrocarbon derivatives, are inflammable and
should be used with due regard for open flames and
the ‘‘sparking’’ of tools.

Benzol and trichlorethylene vapors are also toxic
in ““harmful’’ concentrations. Ample ventilation must
be provided in the working area, supplying fresh air
and exhausting all fumes to an outdoor location.

The solvent should be circulated through the Ex-
changer in the reverse direction to the normal flow
for approximately fifteen minutes, after first soaking
for about ten minutes. The length of time of circu-
lation depends on the degree of dirt deposit.

j}t YOUNG RADIATOR COMPANY

AN

FOoRM NO. 2031C

.2

2825 Four Mile Road Racine, Wisconsin 53404
Plants at: Racine, Wi, Mattoon, IL and Centerville, 1A

LITHO IN U.S. A,




PARTS LIST

Young Radiotor Company -~ Heat Exchanger Assembly

Model F-503-EY-2P-CNT-B
Part Number 264444
Drawing C260499 and Form 3000

ITEM Q1Y PART NUMBER
1 1 NSS ***
2 1 269473
1 120015
! 67443 **
3 1 269472
! 120016
! 67442 **
!
4 1 269428 *
5 8 5/16-18 x 1-1/4"
6 8 5/16-18 x 15/16"
7 8
8 2 67489
* 269441
. 269448
bl Not Serviced Separately

DESCRIPTION

Tube Bundle & Shell Assemb’'y

Bonnet Kit, Inlet & Outlet
Bonnet, Brass
Gasket

Bonnet Kit, Return
Bonnet, Braoss
Gosket
Pipe Plug, Brass

Anode, Zinc

Capscrew

Capscrew

Washer

Bracket, mounting

Ancde Kit, box of 12

Gasket Kit, box of 5 each

Recommended spare ports include one or more anode kits ond one or more gasket sets.
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APPENDIX E

VENDOR DATA FOR ELECTRICAL EQUIPMENT

TITLE
AC Motor Controller
Immersion Heater

Electric Motor

VENDOR
Cutler Hammer
Chromalox

Reliance

PAGE
E-3

E-15
E-19

£-1/(E-2 blank)




TECHNICAL MANUAL

WATERTIGHT A.C. MAGNETIC
CONTROLLER
SIZE "3"

30H.P. L4OV. 3PH. 60CY.

CUTLER-HAMMER, [NC.
MILWAUKEE, WISCONSIN
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) 1A 6 | CONTACT STATIONARY ' 23-4028
18 3 | CONTACT, MOVABLE 23-4029 \
. [1c 3 | SPRING, CONTACT 69-2908 i
o lw 3 |RETAINER, SPRING 19-1736-2 |
| = 1€ 2 { SPRING, ARM, FRAME 69-2554 !
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!§ w 6862SP1104
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pusLication no. (RP) C10E-1

368

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE “3* 2 AND 3 POLE AC CONTACTORS

TYPICAL CONTACTOR THREE POLE
WITH TWO CIRCUIT ELECTRICAL INTERLOCK

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features . . .

1. A publication number keyed to the ordering number of
the device . . . to simplify filing and fact finding.

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing.

3. An exploded view for easy. positive identification of parts
with iliustrated steps on ‘“‘how to assemble and dis-
assemble’’ . .. to conserve time and eliminate guesswork.

4. Comprehensive maintenance information to provide
maximum performance. This information should be read
carefully.

DESCRIPTION

These are 2 and 3 pole A-c contactors for across the line
applications within the ratings shown on the nameplate of
the equipment.

CARE

These A-¢ contactors require no mechanical maintenance.
Any maintenance required can be performed with an
electrician's screwdriver. For continued uninterrupted per-
formance, renew all of the power contacts and springs at
the same time before the contact tip material has worn away.

When renewing the contacts check all terminal screws to
insure they are tight and secure,

Suggestion — refer to publication 14183 for helpful in-
formation on inspecting and determining when to replace
contacts.

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con-

structed to provide long service life. Should the coil require

changing, the entire operation can be performed in a few
minutes.

1. Unfasten the two pan head cover screws "'A’" and remove
the cover item 28 page 2.

2. Unfasten the four pan head screws item 27 securing
the clamp item 25 and the armature item 22. Remove
the clamp and the armature.

3. Pull the coii straight out.

4. Install the new coil with the coil terminal blades engaging
the coil terminal clips.

5. Install the armature (narrow end to the left) into its
seated operating position.

6. Install the clamp and secure the screws.
7. Install the cover.

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of a factory assem-
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme-
diate restoration to service of a device which may have
become inoperative.

Unfasten the two gold colored Hex. Head screws "B,
pull out the power unit, plug-in the new and retighten
the screws "B, A set of stationary contacts is included
with the power unit. It is advisable to install thece
stationary contacts at the same time, particularly if
visual inspection indicates that both the movable and
stationary contacts need replacement. Specify coil by
suffix letter selected from the coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free iife. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws B’ and pull the
power unit straight out.

MOVABLE CONTACTS

2. Remove the contact bar item 34 by removing the two
screws and washers items 35 and 36.

3. Refer to sketch A", Raise the retainer item 12 against
the spring to free the contact so it can drop out.

TO REMOVE SPRING

10 REMOVE CONTACT AND RETAINER
RAS( RETAINER ROTATE RETAINER
TO FREE CONTACT PUSH INTO WiNDOW
'%
CONTACT
SKETCH “A™ SKETCH “B"

4. Refer to sketch ‘B and “C”. Rotate the retainer into
the position shown and push it into the window to hold it.
Lift the spring off the seat with a small screwdriver.
Push the spring and retainer through the window.

PRY SPRING OFF SEAY INSERT COMPRESS(D
PLSH SPRING HERE
SPRING AND AND OVER
RETAINER QUT SEAY—K
SKETCH "C” SKETCH D"

5. Refer to sketch “D". Place and hold the retainer in the
position as shown.
6. Compress the spring with the thumb and index finger and
insert and seat in the cavity above the retainer. )
7. Raise the retainer against the spring, insert and position
the contact. Contact tips must face away from the
retainer,
8. Install the contact bar to the push bars items 21 and 23
with screws and washers items 35 and 36.
Note: The contact bar is not reversible. Match the ends
of the contact bar to fit inside the raised projections
on the push-bars.

(Continued on Page 4}

o CUTLER-HAMMER, Milwaukee, Wis. pace 3
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368
(Continued from Page 1)

STATIONARY CONTACTS
Note: It is not necessary to disconnect any wiring.

9. Remove the screws securing the stationary contacts.
10. Install the new contacts and screws.

ELECTRICAL INTERLOCKS

The electrical interlocks are renewable as a complete
assembly. See illustrations and tables below for the various
electrical interlocks.

ARC CHUTES

These seldom require renewal. Some burning and dis-
coloration are normal. When the contacts are renewed, brush
out any loose accumulations.
MAGNET

The magnet clamp screws item 33 are accessible when
the two center arc chutes are removed.
LUBRICATION

Do not lubricate any part of this equipment.

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE

.

000V MAX AC ol

MUST BE SAME POLARITY

- ®

Y
)
©
- .
14
=]
~
L]
o

[
x

CUTLER- HAMMER

No. CI20KAD

. u‘:“. o
o

7

LA

CUTLER: MA
asby ™ U
Llloel 2
R PO

P
€32018}

CUTLER - HAM MR
MADE W UBA

TCUTLER - MAMMER
APl N V.3A,

® SO0V MAX AC L4

0%

. @ 400 MAX AC

no. C320KAY
< » No, CI20KA2

ADD ON TYPE:
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERM|£4KAL
BLO
Circuit Catalog No. Circuit ‘ Catalog Number
| . Cat. No.
1 N.O. i C320KB7 1 N.O. | C320KA1
X 1 N.C. i C320KA2 C3207B1
1 N.O.-1 N.C. | C320KB8 1 N.O.-1 N.C. ! C320KA3
Operating Coils Selection Table
* | *
Suffix ! Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9-1891-1 A 600 60 9-1891-4 o]
110 50 550 50
240 60 9.1891-2 B 208 60 9-1891-13 E
220 50
480 60 9-1891-3 Cc 380 50 9-1891-14 L
440 50 I

»Suffix letter required only when power unit is ordered.

PAGE 4

CUTLER-HAMMER, Milwaukee, Wis.

Made in U. S. A.
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PUBLICATION NO. (RP) C300E-1

368
RENEWAL PARTS AND INSTRUCTIONS FOR 100 AMPERES
STANDARD TRIP EUTECTIC OVERLOAD RELAY
(WHITE BUTTON)
1 Element Overload Relay 2 or 3 Element Overload Relay
RENEWAL PARTS — Information Required
To insure prompt handiing of renewal parts orders, please include the following: DESCRIPTION, PART NO.,
AND QUANTITY REQUIRED.
PARTS LIST
tem | | No. | 1Element No. 3 Etement
No. i Description of Part Req. | Part No. Regq. Part No.

1 [T (0T o] <1 T N 4 80-2801 6 80-2801%
2 %4-20 x .75 Slotted Hex Head Sems Screw 4 11-2683 6 11.2683
3 10-32 x .50 Pan Head Sems Screw.................ceuvon.. 4 11.2537 6 11-2537
4 1 25.2217-2 1 25-2217-2
5 4 11-2581 6 11.2581
6 4 80-3321 6 80-3321
7 Auxiliary Terminal Clamp

Y17 T (o1 [T T 2 55.1743 2 55-1743

Gold (Color).... .. 2 55.1743-2 2 65-1743.2
8 Button (White)..... 1 63.1346-6 1 53-1346-6
9 Thermal Element....................c..0.ee 1 10-4057 3 10-4057

6-32 x .312 Round Head Sems Screw 3 11.1525 3 11-1525

NOTE: The parts listed and illustrated are available for repairs. Should other parts be required order a complete overioad relay by refer-
ring to the identifying number on the mounting plate.

INSTRUCTIONS
This overload relay has two steps HEATER COIL POSITION All coils must be mounted in the same position for a given
of adjustment (low or high) obtain- Low HIGH overload relay.

ed by POSITIONING THE HEATER

COILS as shown in the adjacent Reset and tripped indication —
illustrations. Note the location of A transparent rectangular window above the reset but-
‘t:f;?' pointed terminal on the heater ton provides visual indication.

T",e heater coil selection tabl Relay Reset — Dark Window.

c election table . .

turnished with the starter illus- Relay Tripped — Light (silver) Window.
trates the proper mounting position. Do not disassemble this relay.
v CUTLER-HAMMER, Milwaukee, Wis. PAcE L
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”,@:‘,. PUBLICATION NO. 14183
TO ELECTRICAL MAINTENANCE MEN
/' T T mmmges e e B

- ARE YOU GETTING FULL SERVICE

=%, FROM THE CONTACTS IN YOUR

CUTLER-HAMMER CONTROLS

AN

G-n R
K.

\ 1AMG Lis - oerINBABLY Saevics |
CUTLER - HAMME R}

CONTACT
e

7

CONTACT PLATE
(BRASS OR COPPER)

-

CORNER OF CONTACT
WORN AWAY

NEW REPLACE

y

Are you throwing away contacts before they are worn out? Have you wondered when contacts do need
replacing? Are you making the decision to replace contacts based on your experience with ofd forged
copper contacts?

Cutler-Hammer's introduction of the cadmium silver oxide contacts, over a decade ago, heralded a new
era of longer contact life. But with longer contact life came new visual contact inspection means of judging
when contacts need replacement.

This brochure is designed to help you get maximum life from your contacts, yet replace them before a
costly shutdown occurs.

Made in U. 8. A. CUTLER-HAMMER, Milwaukes, Wis. "‘E‘f'i?‘,




14183 rusLication no.
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WHAT CAUSES A CONTACT TO WEAR OUT

In establishing and interrupting motor currents, contacts are
subjected to both electrical and mechanical wear. Normally
mechanical wear is insignificant. Electrical wear, caused by
arcing, erodes the contacts; and during arcing a small part of
each contact is vaporized and blown away.

Accurate determination of the time to replace contacts shouid
actually combine measurement of wear allowance and judg-
ment regarding the appearance of the contacts.

VISUAL INSPECTION

CAUTION: Contacts should never be inspected without first
disconnecting the power at the branch circuit disconnecting
device, In starters provided with a separate low voltage power
supply, the separate control source should alsa be discon-
nected.

As contacts continually make and interrupt a current, the sur-
face of the contact will change in color, contour, in smooth-
ness. resulting in discolorations, irregularity of surface, and
pitting. Normally a new contact has a uniform silver color.
As electrical wear occurs, the silver color may change to blue,
brown, or black. The black color is primarily a result of silver
oxidation which is beneficial to contact operation. The pres-
ence of small black embedded granules in the contacts indi-
cates the presence of cadmium oxide which is also an excel-
lent electrical conductor.

trregularity of contour is caused by uneven electrical wear.
Suzh wear does not necessarily indicate that a contact is worn
out. Considerable sitver is built into the contact to provide for
wear aliowance.

irregularity of contour usually involves a slantwise type of
wear. As an exampie, one corner of a contact may wear more
quickly than the other three corners wear away. This type of
wear is normal. Even though the wear allowance of the con-
tact may not be exceeded, contacts should be replaced if it is
noted that one contact is nearing the condition in which it
wilt be making direct contact with the plate. The plate is the
material on which the contact tips are fastened. if the plate
material is contacted, welding of the contacts may occur.

Pitting is caused by melting and vaporization of the material.
The pitted surface has high spots and low spots, and tests
indicate that such & surface provides a better contact than a
smooth surface. The size of a pit mark, or crater, is propor-
tional to the amperes of the arcing current. On a high amper-
age contact, then, the pit marks will be larger than on a iow
amperage contact. Pitting of a contact that is wearing well
will show a uniform texture. When it appears that chunks are
being torn away from the arcing surface, it is advisable to
replace the contact.

Curling of a contact is a condition in which the corners of the
contact separate from the plate to which the contact is fas-
tened. It such separation is occurring, the contact should be
replaced. Curling is usually a result of service that produces
very high heat. An example of such service is severe inching
or jogging of the contactor, or when the device is subjected
to fault conditions that occur from short circuits or grounds
in the system. If the condition continues ‘o exist with each
replacement of contacts, the application should be carefully
checked to determine if the contactor is properly rated for the
application, and whether other associated equipment is oper-
ating property.

Inspection of contacts is a simple maintenance operation.
Merely remove the contact block cover and slide out the mov:
able contact bar. Where periodic maintenance is performed
regularly, inspection of the movable contacts sione will tell
the story. if the movable contacts are in reasonably good
condition, chances are that the stationary contacts are aiso

in good condition. If the contacts appear to be questionable,
check the stationary contacts siso, and the wear allowance as
described in the next paragraphs. With a little experience, you
will soon become an expert in judging contacts by their ap-
pearance and YOU WILL AVOID THE NEEDLESS WASTE OF
THROWING AWAY GOOD USABLE CONTACTS.

MEASUREMENT OF WEAR ALLOWANCE

Wear allowance of a contact is defined as the tota! thickness
of contact material which may be wcrn away before the con-
tact becomes inadequate to cearry the rated current, Generally,
a contact is serviceable as long as the remaining wear allow-
anace is not less than a specified minimum value. Usually this
minimum value is in the order of 0.015 inch.

On a contactor, the means of determining how much wear
allowance an arrangement of contacts has remaining is to in-
sert a 1/32” feeler gage between the armature and the mag-
net frame, and move the armature toward the sealed position
until it comes to rest against the feeler gage. At this point, if
the contacts are touching, the wear allowance has not been
exceeded, and the contacts are still usabie.

In many instances, visual observation of the contacts during
measurement of wear allowance, may be difficult. A more
reliable method of determining whether the contacts are or
are not touching is to use a continuity checker. There shouild
be continuity with the armature closed against the 1/32"
feeler gage. It is advisable to use a wide feeler gage to avoid
the possibility of tilting the armature while holding it closed.

If the continuity checker indicates continuity, the contacts
have sufficient wear allowance to still be usable. If there is
no continuity, the contacts should be replaced. Be sure to
check the continuity checker to make sure that it is working
properly.

WHEN TO REPLACE CONTACTS

Determination of when to replace contacts should combine
both visual inspection and measurement of wear allowance.
If there is extreme pitting and curling of the corners, or if the
contact has eroded at the corners to a point where the con-
tact bridge is beginning to show, the contacts should be
replaced. Even with contacts whose appearance is good, how-
ever, they should be replaced if they do not check out satis-
factorily on measurement of wear allowance.

DO NOT FILE silver contacts, as all you are doing is removing
useful life. Filing of the contacts will neither improve the per-
formance, nor extend the life of the contact.

REPLACEMENT OF CONTACTS

CAUTION: Contacts should never be inspected or replaced
without first disconnecting the power at the motor branch cir-
cuit disconnecting device. In startars provided with a separate
fow voltage supply, the separate control source should also be
disconnected.

When you have determined that the contacts should be re-
placed, it is advisable to replace the STATIONARY CONTACT,
MOVABLE CONTACT, AND THE MOVABLE CONTACT SPRING.
Also, if a device is used to control a three-phase motor, it is
advisable to replace 2ll of the power pole contacts whenever
any one pole needs replacement. Contact kits are readily avail-
able containing all of the necessary contacts and springs to
make this replacemant readily. The contact kit part number
providing all the necessary parts for repiscement of the con-
tacts is included on the nameplate of the contactor.

Remember, DO NOT REPLACE CONTACTS UNNECESSARILY;
but when it is necessary, replace all of the power contacts
in that device.

Pt CUTLER-HAMMER, Miiwaukee, Wis.

Made in U.S. A,




Chromalox’

SERVICE REFERENCE

Installation, Operation Dv. 4 [Sit. ARMTO  [NuMoex  3001€
and RENEWAL PARTS IDENTIFICATION [sffiffcc sumedes roscce PD406-5
161-048231-00)

Chromalox Screw Plug Oil Immersion Heaters — Type ARMTO
Constructed of Stee! Sheathed Elements with Steel Screw Plugs
Catalog Numbers es Listed on Pege 4

REMOVABLE STEEL SCREW PLUG COLD LENGTH 1 for Senes 2
THERMGSTAT s s 2 " for Series 3 CONTROL CHARACTERISTICS OF

BUILT-IN THERMOSTATS
USED IN STANDARD HEATEARS
Contacts — Doudle pole singie throw
30 action break on temperature nise
Contact Maximum A.C. Rating
35 amps 4375 KW at 125 volts

214" for Series 2

/ / ﬁ&‘«gr:’&} zw foe Series :

25 amps. 625 KW at 250 voits

Nete: a Connect thermostat drrectly 10

HEATING ELEMENTS
STEEL SHEATH

any heater rated within electricat capa
cities shown above See Fig 6
b. Wire thermostat into holding to.!

STEEL WELL FOR Circuit of surtable contactor See Figs

THERMOSTAT BULB 7 thru 11" for
. 1 Heater electricat capacities greater
r'&} 1?""30'&“0%[& i 1 2"k 8 than shown
CONNECTOR L 2. Three phase heaters iCheck factory
A for 3. Thermostats
FIGURE A 3. Meaters connnected to DC systems

NOTE: Series 2 Weaters
See Page 4 for Specifications.

INSTALLATION CAUTIONS —

1. Be sure Line Voltage is the same as that stamped on
heater nameplare.

2. Do not conncct heaters in series whose element warraves
are uneven.

Note: Heaters of same volrage and warrage can be connect.
ed wo or more in series across a supply voltage equal in
value to the sum of the heater voltages.

3. Install heaters above maximum expected sludge level.
See Fig 1.

4. Do not bend the heating elements. If bending is neces-
sary. check the factory.

THIS PORY{ON OF HEATER ABOVE 11QUID
LEVEL AND EXPOSED 70 AIR Will LEAD
TO PREMATURE BURNOUT OF ELEMENT

EXPECTED LOW
LEVEL OF LIQUID

S
GEg—

Bt ® wmowr
SLUbGE LEvEL T TR RER G

Rete. e Heater a1 0w an pOts.bie for manimum hested water
unvuo cmmv Hest gos not move downward

FIGURE | — OPEN TANK INSTALLATION

S Protect termnal end of heaters from drippings. conden-

sation. spray. or direct spillover

6 Install heater below expected low liquid level in open

tank installations (See (). Fig 1) Entire heated length of

heater must be immersed ai sll times

7 When used n a closed 1ank as a circulation heater:

s. Place heater st an elevation so that natural circulation
can take place

b Imporiant Heal should never be located at the highest
point i1n the waler system. Provide expansion tank. if
necessary

¢ Install heater in side wall of tank (customer furnished)
Install in 8 vernical poution (See Fig 2)

AN Cat. Nos. starting with 2; Series J Mesters — All Cat. Nes. starting with 3

Pilot service only with D.L magnetic
contactor. 250 max voltage

F] m—p QUTLET

®

DRtP LOOP RECOMMENDED

INTO TERMINAL WIRING
AND CONNECTIONS

SUITABLE
WIRING

__________ FJ\‘— INLET

MAXIMUM SLUDGE LEVEL
LOCATE DRAIN PIPE INSTALL HEATER ABOVE
AT BOTTOM OF THIS LEVEL BUT AS
HEATER SLUDGE NUR 1017 s
DEPOSITS MAY BE E FOR MAXIMY
REMOVED THROUGH DRAINPIPE N[AT[D WAT[E STORAGE CAPACIYY

FIOURE 2 — CLOSED TANK IN VERTICAL POSITION

d. If application requires heater be installed thru top of
vertical tank, it is IMPORTANT 1o locate tank outlet
pipe location higher than hot-cold junction of heater
(See Fig. A).

IN A FORCED
ClﬂCULl;‘\ON

SYSTE
USE PUMP IN
INLET SIDE

) (]
ourer[] wer[]

HEATER

HOURE 3 — CLOSED TANK IN HORIZONTAL POSITION

e. When installed in a horizontal plane (See Fig. 3). posi-
tion outlet and inlet in a vertical plane. facing upward
to prevent air pockets in the heate:

f. Keep the heater housing filled with liquid at all times.

g Use only in solutions which will not corrode copper.

9. Insulated copper wire may be used where temperatures

will not exceed SOO F.

10. Use \ T

L

ous locations.

terminal h

ings in hazard-

E-15
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OPERATION CAUTIONS —

1. Be sure all trapped air is removed from the closed tank.
Bleed the air out of the liquid piping system and heater
housing prior to operation.

a. The heater housing in closed tank systems must be kept
filled with liquid at all times.

2. Do not operate any section of the heating element in air
in open tank installations (See B. Fig. 1). Never allow the
liquid level to full below the heating elements or any part
of same.

3. Disconnect power to the heater before removing heater
from the tank.

4. Disconnect the power to the heater in case of tank
drainage or failure of water supply.

a. Do not operate heater if dry.

5. Keep heating elemients above siudge deposits.

6. Do not allow excessive coatings to form on heating ele-
ments or heater burnouts will occur.

INSTALLATION INSTRUCTIONS —

1. Pull off thermosist knob (on some knobs, first loosen

set sCTew).

2. Remove thermostat cover.

3. Screw heater directly through threaded opcning in the

tunk wall. (See Fig. 4).

a. Use a standard high quality pipe sealing compound on
the threads {availuble locatly).

b. Screw heater into threaded opening—tighten sufficiently
with proper wrench applied on hex portion of screw plug.

4. Rough-in suitable wiring (BX. flexible or rigid conduit)

thru knockout an thermostat housing. Rigid conduit is nor-

mally used with heaters equipped with moisture-resistant or

explosion-resistant terminal housings. (See O. Fig. 2). See

appropriate wiring diagram and also Renewal Parts Table.

Line Current Data as a guide in determining branch circuit

wiring and control equipment requirements.

Note: All wiring should be done in accordance with local
and-or pational electric codes.

5. Wire as per proper wiring diagrams (Page 3).

SCREW-PLUG TYPE

STANDARD
PIPE THREAD

ELEMENT

/
PIPE COUPLING / AN
WELD

Heavy Ynnl 7'!2‘ msy be drilled and tapped — H thickness is sufficient to

engage o

nx‘" Tine e Sre usuatly £3uIEDE0 WIth Suadle Bibe coupling. attach-
o:cv solder ot weld material

Screw-plug hesters generally may be uud ot pressures up to 300 D3l

HOURE 4 — EXPLODED VIEW SCREW PLUG MOUNTING

£-16

Page 2

6. Replace thermostat cover.
7. Replace thermostat knob.

8. Set thermostat knob 10 the desired liquid 1emperature
setting.

MAINTENANCE INSTRUCTIONS —

1. Remove heating elements periodically (disconnect power
supply) ta inspect and remove scale deposits.

2. Remove sludge deposits from heater tank. drain thru
drain pipe. if available.

3. Clean terminal end (disconnect power supply) of all
contamination.

FIELD CALIBRATION OF THERMOSTAT —

Thermostats are carefully calibrated to the temperature of
the sensing hulb at the fuctory. However, they should be
recalibrated to the actual working temperature of the load
for the most satisfuctory operation.

A. Allow buth to adjust 10 known temperature (hoiling
water 212°F.} or place bulb in material 10 be heated and
measure temperature with thermometer reading when con-
trol “clicks" off.

ﬂ- THERMOMETER

Pt il

LOAD (TANK, VAT, DIE, OR PLATEN) [ i

8. 1. Calibrate to correspond with thermometer.
2. Recalibrate to “load” characteristics if necessary.

.
€. To set Calibration adjustment screw:

r— 1‘
i © Remove knob.

© Remove cover.

© Loosen outer shaft set

screw — Use X" Allen
L .-.\ wrench.

o [

|




. .
Y&

e © Loosen Mop set screw.

Use %" Allen wrench.

© Pull off outer shaft.

o
g 4

. O Turn adjusting screw
- until contacts click open.

4 [ARMTO| 3001E
PD406-5

@ Rcplace knob and without turning shaft set knob at
same temperature reading as thermometer or known value.
Tighten stop set screw and outer shaft screw. Sec T and @.
If necessary. to reach shaft set screw. rotate shaft slightly.
Be sure stop sel screw is tight.

© Move knob to the “OFF” position.
© Loosen knob screw and remove knob.
® Replace cover.

@ Replace knob. Tighten knob screw.

® Recheck calibration and repeat process if closer calibra-
tion is required.

WIRING DIAGRAMS —

Broken line indicates customer-furnished equipment and

e —
field wiring by User or Contractor.
£
WIRING DIAGRAMS
1. 2 OR 3 HEATING ELEMENTS
1, 2 OR 3 HEATING 2 POLE CONTACTOR IN PARALLEL
INTEGRAL ELEMENTS
THERMOSTAT
LINE -—————— 4o T o -
== 120V, 240V h 53
LINE - ; e e ORABV e Q5T o) -
120V 0R 280V _ o < « E_ e
J
HE "™ 120v 08
. 240v
INTEGRAL /
THERMOSTAT
FIGURE A FIGURE B
2 OR 3 HEATING
3 POLE CONTACTOR 3 MEATING ELEMENTS 2 POLE CONTACTOR ELEMENTS N SERIES
awe =T .5:1:5.1 [P -
120V, 240V = —— ———F 37V R e LINE 480V
onaesy 8-l o] -
‘- —p - .’l
=-1-- - - ) _ ‘. o)
- > I | -
/ CONTROL VOLTS
INTEGRAL 120V OR INTEGRAL 120V OR 240V
THERMOSTAT 240v THERMOSTAT
Flaume ¢ RGURE 0
Page 3
AR #. - — A— o — . R o N




4 [aRMTO[ 3001E
PD406.5 RENEWAL PARTS IDENTIFICATION
DIMENSIONS wire
Tharmestat SPECIAL THERMOSTATS Neating (Inches) Moz
1500 - ¥ Elom! Amps Wiring
Veolts W Phase [Catateg Mumber (standard)} Cataleg Number |0 - 100°F. Range [50° - 250°F Range| Sub-, Aulvnlly [} » Por Line Na.
120 ARMT0-2155 | 300-017108-027 | ARMTO-2155T | 300-017108-025 { 300-017108-028 | 156.050507-001 125 A
240 ARMT0-2155 | 300.017108-027 | ARMTO-21557 | 300-017108-025 | 300-017108-028 | 156-050507.002 | ;g1 1% 6.25 A
480 15 ! ARMTO-2155 | 300-017108-027 | ARMIO-2156T | 300-017108-025 | 300-017108-028 | 156-050507-002 o g i [
550 ARMTO0-2155 | 300-017108-027 | ARMT0-2155T | 300-017108-025 | 300-017108-028 | 156-050507-003 2.72 [
120 ARMT0-2205 | 300-017108.027 | ARMTOD-22057 | 300-017108-025 [ 300-017108-028 | 156-050507-004 16.67 A
240 1 ARMT0.2205 | 300-017108-027 { ARMT0-22057 | 300-017108-025 | 300-017108-028 | 156-050507-005 | o5 1% 8. A
480 ? ARMT0-2205 | 300-017108-027 { ARMT0-2205T | 300-017108-025 | 300-017108-028 | 156-050507-006 . o 417 0
550 ARMT0-2205 | 300.017108-027 | ARMT0-22057 | 300-017108-025 | 300-017108-028 | 156-050507.007 363 D
120 ARMT0-2255 | 300.017108-027 | ARMTO-2255T | 300-017108-025 | 300-017108-028 | 156.050507-008 20.8 A
240 s ARMI0-2255 ( 300-017108-027 | ARMI0.22557 | 300-017108-025 | 300-017108-028 | 156-050507.009 | ¢y 198 104 A
480 2 i ARMT0.2255 | 300-017108-027 | ARMTO-22557 | 300-017108-025 | 300-017108-028 | 156-050507-010 . % 52 8
$50 ARMTO-2255 300 017108-027 | ARMTO-2255T | 300-017108-025 | 300-017108-028 | 156-056507-011 4.54 [}
120 ARMT0-2305 | 300-017108-027 | ARMTO0-23057 | 300-017108-025 300 -017108-026 | 156-050507-012 25.0 8
230 1 Aumo 1305 300-017108-027 | ARMTO-23057 | 300-017108-025 | 300-017108-028 | 156-050507.013 | 4,4, 242 125 A
480 3 300-017108-027 | ARM10-23057 | 300017108025 300 017108-028 | 156-050507-014 " % 6.2% e
550 Auwo 2305 300-017108-027 | ARMTO-2305T | 300-017108-025 | 300-017108-028 | 156-050507-015 5.45 0
120 ARMT0-2405 | 300-017108-027 | ARMTO-24057 | 300-017108-025 | 300.017108-028 | 156-050507-016 kR x] [
240 ARM70-2405 | 300-017108-027 | ARMIO-2405T | 300-017108.025 | 300.017108-028 | 156.050507.017 | 55, 323 16.67 A
430 ‘4 1 ARMT0-2405 | 300-017108-027 | ARMTQ-2405T | 300-017108.025 | 300.017108-028 | 156.050507-018 e 2% 834 8
550 ARMT0-2405 | 300.017108-027 | ARM70-24057 | 309-017108-025 | 300-017108-028 | 156-050507.018 1.27 0
120 ARMTO-2505 | 300-017108-027 | ARMTO-25057 { 300.017108-025 [ 300.017108-028 { 156-050507-020 416 8
240 ARMTO0-2505 | 300-017108-027 | ARMTO0-2505T | 300-017108-02% | 300.017108-028 | 156-050507-021 a6t 0% 208 A
480 5 ! ARMT0.2505 | 300-017108-027 | ARMT0-25057 | 300-017108-025 [ 300-017108-028 | 156-050507-022 e K 10.4 8
550 ARMT0-2505 | 300-017108-027 | ARMTO-2505T | 300-017108-025 | 300-017108-028 | 156-050507-023 9.1 0
240 ARMTO-2605 | 300-017108-027 | ARMTO-2605Y | 300-017108-025 | 300-017108-028 | 156-050507-024 25.0 B
480 [] 1 ARMY0-2605 | 300-017108-027 | ARMTO-2605T | 300-017108-025 | 300-017108-028 | 156.050507-025 | S4%, | 473, 125 ]
$50 ARMT0-2605 | 300-017108-027 | ARMTO-2605T | 300-017108-025 [ 300-017108-028 | 156-050507-026 109 ]
240 ARMT0.2705 | 300-017108-027 | ARMTO-2705T | 300-017108-025 | 300-017108-028 | 156-050507.027 29.16 8
480 ? 1 ARMT0-2705 | 300-017108-027 | ARMT0-2705T | 300-017108-025 | 300-017108-028 | 156.050507-028 | 65%, | 532 14.58 8
550 ARMT0-2705 | 300-017108-027 | ARMTO-2705T | 300-017108-025 | 300-017108-028 | 156-050507-029 12.7 D
120 ] ARMY0-3305 | 300-017108-027 | ARMI0-33057 | 300-017108-025 | 300-017108-028 | 156.050506-001 25.0 A
4 ARMTO0-3305 | 300-017108:027 | ARMTO-3305T | 300-017108-025 | 300-C17108-028 | 156-050506-001 145 c
20 3 1 ARMTO-3305 | 300-017108-027 | ARMTO.33057 | 300-017108-025 | 300017108 028 | 156-050506-002 240 17 125 A
34 ARMT0.3305 | 300.017108:027 | ARMT0.33057 | 300-017108:025 | 300.017108-028 | 156.050505-002 ! ! 7.22 [
1 ARMT0-3305 | 300-017108-027 | ARMTO-33057 | 300-017108-025 | 300-017108-028 | 156-050506-011 6.25 B
180 34 ARMT0-3305 | 300-017108-027 | ARMYO0-33057 | 300-017108-025 | 300-017108-028 | 156.050506-011 3.61 c
120 1 ARMT0-3375 | 300-017108-027 | ARMTO.3375T | 300-017108-025 | 300-017108-028 | 156.050506-003 1.2 A
34 ARMT0-3375 | 300-017108-027 | ARMTO-33757 | 300-017108-025 | 300-017108-028 | 156.050506-003 81 c
240 375 1 ARMTO0.3375 | 300-017108-027 | ARMTO0-33757 | 300-017108.025 | 300-017108-028 ] 156-050506-004 263 19, 15.6 A
| 34 ARMTO-3375 | 300-017108-027 | ARMTO-3375T | 300-017108-025 | 300 017108-028 | 156-050506.004 - ‘ 9.05 [
P 1 ARMTO0.3375 | 300-017108-027 | ARMTO-3375T | 300-017108-025 | 300-017108-028 | 156.050506.012 78 B
4 ARMT0-3375 | 300-017108-027 | ARMTO-33757 | 300-017108-025 | 300-017108-028 | 156.050506-012 4.51 4
120 1 ARMTO-3455 | 300-017108-027 | ARMTO-34557 | 300-017108-025 | 300-017108-028 | 156-050506-005 375 B
34 ARMTQ-3455 | 300-017108:027 | ARMTO-34557 | 300-017108-025 | 300-017108-028 | 156-050506-005 27 c
200 s 1 ARMTD-3455 | 300-017108:027 [ ARMTO-34557 | 300-017108-025 | 300-017108-028 | 156-050506-006 a1 2a5; 18.75 A
) 4 ARMTO0-3455 | 300-017108-027 | ARMTO-3455T | 300-017108-025 | 300-017108-028 [ 156.050506-006 - - 10.85 c
80 1 ARMY0-3455 { 300-017108-027 | ARMTO-34557 | 300-017)08-025 | 300-017108-028 { 156-050506-013 9.38 B
k7 ARMT0-3455 | 300-017108-027 | ARMTO-34557 | 300-017108.025 | 300-017108-028 | 156-050506-013 5.43 [
120 1 ARMT0-3605 | 300-017108-027 | ARMTO-3605T | 300-C17108-025 | 300-017108-028 | 156-050506-007 50.0 8
34 ARMTO0-3605 | 300-017108.027 | ARMTO-3605T | 300-017108-025 | 300-017108-028 | 156-050506-007 29.1 <
240 s 1 ARMTO-3605 | 300-017108-027 | ARMTO-35057 | 300-017i08-025 | 300-017108-028 | 156-050506-008 39 32 25.0 A
34 ARMTO-3605 | 300-017108-027 { ARMTO-3605T | 300-017108-025 | 300-017108-028 | 156-050506-008 “ " 14.45 [4
P 1 ARMTO0-3605 | 300-017108.027 | ARMTO-3505T | 300-017108-025 | 300-017108-028 | 156.050506-014 125 B
34 ARMTO-3605 | 300-017108-027 | ARMT0-3605T | 300-017108-025 | 300-057108-028 | 156.0505035-014 7.23 C
200 1 ARMTO-3755 | 300-017108-027 [ ARMTO.375ST | 300-017108-025 [ 300-017108-028 | 156-050506-009 3.2 8
- 34 ARMTO-3755 | 300-17108-027 | ARMTO-3755T | 300-017108-025 | 300-017108-028 | 156-050506-009 9y 0%, 18.05 c
0 ’ 1 ARMTO-3755 | 300-017108-027 | ARMTO-3755T | 300-017108-025 | 300-017108-028 | 156-050506-015 * * 156 B
34 ARMYO-3755 | 300-017108-027 | ARMTO-37557 | 300-017108-025 | 300-017108-028 | 156.05050¢-015 9.03 c
200 1 ARMTO-3905 | 300-017108-027 | ARMTO-3905T | 300-017108-025 | 300017108028 | 156-050506-010 s ]
N 3 ARMTO-3905 | 300-017108-027 | ARMTO-3905T | 300-017108-025 | 300-017108-028 | 156-050506-010 sy &% ar c
4
w0 1 ARMTO-3905 | 300-017108-027 | ARMTO-3905T | 300-017108-025 | 300-017108-028 | 156-050%06-016 * 1.7 8
3 ARMTO-3905 | 300-017108-027 | ARMTO-3905T | 300-017108-025 | 300-017108-028 | 156-050506-016 10.85 <
OX WARRANTY — The products listed an e vmmmd anmst defects in materials and workmanship for a period of
™ TAT KNOBS one (1) yesr from date of instailation or sighteen (18) months from date of manufacture (whichever occurs first), provided products
ERMOSTA' mewly iTaalles 803 martiaings In OCTGance wib tne. metractione. Dacked with each product, and provided producty e 1p-
nd opersted at rated voitage, =5%. Nwmm Chromalox does not warran. any product against d-m e mumn. from cor-
mkm mis-application, impro) an o beyond Q{l control of the manufacturer
Should my 'pmuﬁ 1si1 under these -mm; mmm MI defective product will be uuuuﬂ or uphud at no thlru provided
300-017108-025 | 169-017963-001 for return to of the product is obtained ny :onhttm; aither your 3 cnromnlox Autncrluﬂ
Sarvice Conter o Chm&lu Service Administration, I740 GOMM Wile Highwa; (412
300-017108-027 | 108-017110-001 32746074; Teiex: 86-872. All suthorized warranty returns must be carefully mm to avold damage enroul uuy insured, and ship-
300-017108-028 | 169-017109-001 ping charges must be d.

i
er no circumatance = Chromalox lisble for lsbor costs In:umo in repairs or for removal and/or reinstatiation of the product.
This warrenty I8 I8 lisu of ali other warranties, written or vardal w2000

CHROMALOX SERVICE ADMINISTRATION
EMERSON ELECTRIC CO.
1740 GOLOEM MILE HIGHWAY — MONROEVILLE, PENN. 15148 + PHONE: (412) 327-8074 + TELEX: 38472
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NOVEMBER, 1967 INSTRUCTION MANUAL B-3620-3

INSTALLATION, OPERATION AND CARE OF

RELIANCE
STANDARD INTEGRAL HORSEPOWER INDUCTION MOTORS

IMPORTANT: It is important that these instructions be studied by the men installing and operating this equip-

ment. Read thoroughly before starting. Keep these instructions for future reference.

RELIANCE

ELECTRIC COMPANY

E-19
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RECEIVING AND HANDLING

ACCEPTANCE

Thoroughly inspect this equipment before accept-
ing shipment from the transportation company, If
any of the goods called for in the bill of lading or
express receipt are damaged or the quantity is
short, do not accept them until the freight or ex-
press agent makes an appropriate notation onyour
freight bill or express receipt. If any concealed
loas or damage is discovered later, notify your
freight or express agent at once and request him
to make an inspection, We will be very happy to
assist you in collecting claims for loss or damage
in shipment; however, this willingness on our part
does not remove the transportation company's
responsibility in reimbursing you for collection of
claims or replacement of material. Claims for
loss or damage in shipment must not be deducted
from the Reliance invoice, nor should payment of
the Reliance invoice be withheld awaiting adjust-
ment of such claims, as the carrier guarantees
safe delivery.

If considerable damage has been incurred and
the situation is urgent, contact the nearest Reliance
District Office for assistance. Please keep a
written record of all communications.

STORAGE

Equipment which is not going tobe used immed-
iately, should not be unpacked until ready for use.
If this equipment is to be stored for any period of

time prior to installation, the area storage should
be clean and dry, protected from low temperature,
rapid or extreme changes in humidity, oil, dirt
and similar adverse conditions. Equipment stor-
age should be inspected periodically and the shaft
rotated approximately every six months.

UNPACKING

After unpacking and inspection to see that all
parts are in good condition, turn the shaft by hand
to be sure there are no obstructions to free rota~-
tion. Equipment which has been in storage for
some time should be tested and relubricated prior
to being put into service. Refer to "Test for Gen-
eral Condition" and '"Lubrication” for procedure
to be performed after extended storage.

Equipment with roller bearings is shipped with
a shaft block at the opposite pulley end. Inremov-
ing the shaft block, be sure to replace the bolts
which are used to hold the shaft block in place
during shipment.

W ARRANTY

The Reliance Electric Company warrants work-
manship and materials on this motor for a period of
one year from date of shipment from the Reliance
factory. In every case concerning warranty,
contact the nearest Reliance Sales Office orauth-
orized Reliance Service Shop.

INSTALLATION

INSPECTION

After the motor i8 unpacked, examine the name-
plate data to seethat it agrees with the power cir-
cuit to which it is to be connected. The motor is
guaranteed to operate successfully with frequency
not more than 5% and voltage not more than 10%
above or below the nameplate data, or combined
variation of voltage and frequency of not more than
10% above or below nameplate data. Efficiency,
power factor and current may vary from name-
plate data.

LOCATION

The motor should be installed in a location com-
patible with the motor emnclosure and specified
ambient.

MOUNTING

Mount the motor on a foundation sufficiently
rigid to prevent excessive vibration. Ball-bearing

motors may be mounted with the feet at any angle,
After carefully aligning the motor with the driven
unit, bolt securely in place.

DRIVE

The pulley, sprocket, or gear usedin the drive
should be located onthe shaft as close to the shaft
shoulder as possible. Heat to install. Driving a
unit on the shaft will damage the bearings.

Belt Drive: Align the pulleys so that the belt
will run true; tighten the belt just enough to pre-
vent slippage, any tighter will cause premature
bearing failure, If possible, the lower side of the
belt should be the driving side.

Chain Drive: Mount the sprocket on the shaft
as close to the bracket as possible. Align the
sprockets so that the chain will run true. Avoid
excessive chain tension.

Gear Drive and Direct Connection: Accurate
alignment i8 very essential. Secure the motor
and driven unit rigidly to the base,

E-21

——gremagy

e




INSTALLATION (Cont’d)

WIRING

Connect the motor to the power supply accord-
ing to the diagram on the motor nameplate. For
most 230 and 460 volt motors, nine leads are
brought out from the stator windings so that the
motor may be connected for either 230 or 460 volts,

STARTING

When starting the motor, check the following
items:

1. The rotor should turn freely when discon-
nected from the load.
2. Driven machine should be unloaded when

first starting the motor.

The motor should run smoothly with little noise.
If the motor should fail to start and produces a
decided hum, it may be that the load is too great
for the motor or that it has been connected im-
properly. Shut down immediately and investigate
for trouble.

DRAIN PLUGS

If motor is totally enclosed fan-cooled or non-
ventilated it is recommended that condensation
drain plugs be removed. These are located in the
lower portion of the end shields,

ROTATION

To reverse the direction of rotation, inter-
change any two of the three line leads for three
phase motors, for two phase four wire, inter-
change the line leads on any one phase. For two
phase three wire, interchange phase one and phase
two line leads.

TEMPERATURE RISE

Under normal operating conditions, with the
motor applied in accordance with the nameplate
rating, the temperature rise will not exceed the
proper limits. Always use a thermometer to de-
termine the heating of a motor. The hand is not
reliable in determining whether or not the motor
is too hot.

TEST FOR GENERAL CONDITION

If the motor has been in storage for an exten-
sive period or has been subjected to adverse
moisture conditions, it is best to check the in-
sulation resistance of the stator winding with
a megohmeter.

If the resistance is lower than one megohm the
windings should be dried in one of the two follow-
ing ways:

1. Bake in oven at temperatures not exceeding
909 C. until insulation resistance becomes
constant,

2. With rotor locked, apply low voltage and

gradually increase current through wind-
ings until temperature measured with ther-
mometer reaches 194°F. Do not exceed
this temperature.

INITIAL LUBRICATION

'"Reliance motors are shipped from the factory
with the bearings properly packed withgrease and
ready to operate. Where the unit has been sub-
jected to extended storage (6 months or more) the
bearings should be relubricated prior to starting. "

OPERATION

Due to the inherent characteristics of insulating
materials, abnormally high temperatures shorten
the operating life of electrical apparatus. The
total temperature, not the temperature rise, should
be the measure of safe operation. The class of
insulation determines the maximum safe operating
temperature. Aging of insulation occurs at an ac-
celerated rate at abnormally high temperatures.
A general rule for gauging the effect of excessive
heat is that for each 10°C. rise in temperature
above the maximum limit for the insulation, the
life of the insulation is halved.

Unbalanced voltage or single-phase operation
of polyphase machines may cause excessive heat-
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ing and ultimate failure. It requires only a slight
unbalance of voltage applied to a polyphase motor
to cause large unbalanced currents and resultant
overheating.

Periodic checks of phase voltage, frequency and
power consumption of a motor while in operation
are recommended; such checks assure the cor-
rectness of frequency and voltage applied to the
motor and yieldan indication of the loadoffered by
the apparatus which the motor drives. Compari-
sons of this data with previous no-load and full-
load power demands will give an indication of the
performance of the complete machine. Any serious
deviations should be investigated and corrected.




OPERATION (Cont'd)

Stator troubles can usually be traced to one of
the following causes:

Worn bearings Operating single phase
Moisture Poor insulation
Overloading Oil and dirt

Dust and dirt are usually contributing factors.
Someforms of dust are highly conductive and con-
tribute materially to insulation breakdown. The
effect of dust on the motor temperature through
restriction of ventilation is a principal reason
for keeping the windings clean,

Squirrel-cage Trotors are rugged and, in
general, give little trouble. The first symptom
of a defective rotor is lack of torque. This may
cause a slowing down in speed accompanied
by a growling noise or perhaps fajlure to start
the load.

This is caused by an open or high resistance
joint in the rotor bar circuit, Such a condition can
generally be detected by looking for evidence of
localized heating.

MAINTENANCE

The fundamental principle of electrical main-
tenance is - KEEP THE APPARATUS CLEAN
AND DRY. This requires periodic inspection of
the motor, the frequency depending upon the type
of motor and the service.

The following should be checked at regular
intervals.

1. Windings should be dry and free of dust,
grease, oil, and dirt. Windings may be
cleaned by suction cleaners or by wiping.
Nozzles on suction type cleaners should be
non-metallic. Gummy deposits of dirt and
grease may be removed by using a com-
mercially available low volatile solvent.
Do not use gasoline or other inflammable
solvents.

2. Terminal connections, assembly screws,
bolts and nuts should be tight. They may
loosen if motor is not securely boited and
tends to vibrate.

3. Insulation resistance of motors in service
should be checked periodically at approx-
imately the same temperature and humidity
conritions to determine possible deterior-
ation of the insulation, When such measure-
ments at regular intervals indicate a wide
variation, the cause should be determined.
Motor should be reconditioned if the motor
has been subjected to excessive moisture,
or by re-winding or re-insulating if neces-
sary. Enclosed motors require very little
attention, Be sure that external air cham-
ber of fan-cooled motors does not become
clogged with foreign material which will
restrict passage of air.

DISASSEMBLY

If it becomes necessary to disassemble the

motor, care should be taken not to damage the
stator windings as the insulation may be injured
by improper or rough handling. Precautions to
keep bearings clean should be exercised.

Before removing either end shield:

1. Disconnect motor from power source. Tag
the leads to insure proper reconnection.

2. Remove motor from mounting base.

3. Mark end brackets relative to position on
frame so they can be easily replaced.

REMOVING BRACKETS AND ROTOR -

4. Remove bearing cartridge nuts or screws.
5. Remove front end bracket bolts.

6. Pull bracket.

7. Remove back end bracket in same manner,
8.

Remove rotor,
REMOVING AND REPLACING BALL BEARINGS-

Bearings should not be removed unless they
are to be replaced. When removal is necessary,
use a bearing puller if possible. If a puller is
not accessible and a hammer must be used, the
blows should be transmitted through a hard wood
or fibre block. A bearing puller may be rigged
by using a metal plate, with holes drilled to
match the tapped holes in the inner cap. Use
care to keepthe pressure equal to prevent break-
ing the cap.

To install a bearing, use a steady pressure on
the inner race. One method is to use a piece of
pipe of the correctsize to slip over the shaft. f a
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MAINTENANCE (Cont'd)

hammer is used, the blows should be transmitted
through a block of wood or fibre. All bearings
must be replaced with the identical part used by
Reliance. In many cases special bearings are used
which cannot be identified by markings onbearing.

For precautions inhandling ball bearings, refer

to Instruction Manual A-3611.

REASSEMBLY

Follow reverse procedure as outlined for Dis-
assembly. Having marked the brackets in the
original position, replace as marked.

LUBRICATION

INITIAL LUBRICATION

Grease lubricated motors are properly lubi-
cated at the time of manufacture and it {s not
necessary to lubricate at time of installation. If
the motor has been in storage for a period of six
months or greater, lubricate before starting.
Below is a list of recommended types of grease.
These have all been tested and should be used
whenever possible.

RELUBRICATION

To lubricate, remove filler plugand with motor
running or at rest grease with clean lubricant
until grease appears at drain hole or along shaft.
1/2 to 1 cu. inch of grease is sufficient in small
sizes, proportionatly more in large HP motors.

RELUBRICATION PERIOD

For relubrication period, follow instruction
plate on motor. If no plate is provided, relubri-
cate per the following table:

HP at 1800 Standard Severe Extreme
RPM or Less Conditions Conditions Conditions

1/8 - 7-1/2 3 years 1 year 6 months
10 - 40 1-3 years 6mo.-lyear 3 months
50 - 150 1 year 6 months 3 months

200 & Up 1 year 6 months 3 m~uths
All Motors

Over 1800 RPM 6 months 3 months 3 months

Standard Conditions: Eight hours perday, normal
or light loading, clean 100°F,
maximum ambient,

Severe Conditions:  Twenty~four hours per day,
shock loading, vibration,
dirt or dust 100-150° F,

ambient.

Extreme Conditions: Heavy shock or vibration,
dirt or dust.
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For motors operating in ambients between 09F,
and 1200F,, use the following lubricants or their
equal:

Standard Oil Co. of Indiana - Stanobar No. 2
Standard Ofl Co. of New Jersey - Andok C*andB
Master Lubricants Co. - Lubriko M-6, M-21,
and M-32
New York and New Jersey Lubricant Co. -~ F-925,
8-58, and S-58-M
Gulf Refining Co. -  Precision No, 2 and No. 3
The Texas Co. ~ Starfak H, M, and No. 2
Sinclair Refining Co. - A.F. No, 2
Tidewater Assocfated Oil Co, -~ Tycol Armitage 0
Union Oil Co. of California - Strona HT -1
Shell Oil Co. - Alvania No, 2
Standard Oil Co. of California - Chevron O, H. T,
Socony Mobil Oil Co. ~ Mobilux Grease No. 2
*Not recommended for roller bearings.

For operation in other ambient temperatures,
refer to motor tag 162214 or nearest Reliance
Sales Office.

SLEEVE BEARINGS (FRAMES D-5000)

Motors with sleeve bearings are shipped from
the factory without oil, Fill the reservoirs to the
center of the oil level gauge (minimum) to 3/8
above center (maximum) with a good grade of
turbine ofl as recommended for electric motor
andgenerator use by a reputable oil manufacturer.

THESE OILS MAY BE USED

Mobil DTE Light or Heavy Medium
Texaco Regal A or PC

Use Oil of the viscosity range indicated in the
following table:

Recommended
Speed Range Viscosity Range
RMP 8SU @ 100°F .,
1500 and below 250-350
1800 and over 100-200
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LUBRICATION (Cont’d)

Watch oil rings when first starting to see that CONSTANT LEVEL OILER
they revolve.

Change oil every six months or more often un- When supplied, refer to instructions accom-
der severe operation conditions. panying the constant level oiler,

RECOMMENDED WIRE SIZE

Motor Horsepower

Volts 1-3 5 7-1/2 10 15 20 25 30 40 50 60 75
230 14 12 10 8 6 4 3 1 0 000 0000 300
460 14 14 14 12 10 8 6 6 4 3 2 0
575 14 14 14 14 12 10 8 6 6 4 3 2

Volts 100 125 150 200 250 300 350 400 450 500 600 700
230 500

460 000 0000 300 500 700 900 1500 600* 750* 900*  1750% -

575 0 000 0000 250 500 600 800 1000 1500 600* 800* 1500%
**2300 6 4 3 2 1 1 0 00
* Parallel

**Use high voltage cable.

GENERAL
For special motors for use by United States master plans, etc., refer to the applicable mas-
Government including special specifications, ter plans and specifications involved.
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