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SAFETY SUMMARY

The following are general safety precautions that may not be related to any spe-
cific procedures and therefore may not appear elsewhere in this manual. These
are recommended precautions that personne] must understand and apply during many
phases of operation and maintenance.

Operation of the machinery for this equipment is potentially dangerous. Keep
away from the machinery when it is in operation. Use caution when it is not in
operation.

To prevent an accidental startup which could result in injury to personnel or
damage to the equipment, shut down the equipment and tag controls when perform-
ing maintenance actions or repairs.

Keep away from live circuits.

Do not attempt to perform corrective maintenance actions or repairs to hy-
draulic, pneumatic, or electrical components without first making sure that
power is off and the circuits are deenergized. Bleed off the pressure in
hydraulic and pneumatic circuits before making disconnections.

Under no circumstances reach into or enter an electrical enclosure for the pur-
pose of servicing or adjusting the equipment except in the presence of someone
who is capable of rendering aid. Do not service or adjust alone.

When working with or near high voltages, be familiar with modern methods of
resuscitation.

Keep work areas and areas around the machinery clean and free from grease, oil,
loose hoses, wires, and other debris. Do not work around moving equipment when
wearing loose clothing.

Observe all safety precautions at all times.

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; hy posting

signs alerting personnel to safety requirements, and by

initiating procedures required to prevent injury or death to ~
personnel, »

iv
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SECTION !
DESCRIPTION

1-1.  INTRODUCTION.

1-2. ~ This manual contains a description, installation, troubleshooting,
maintenance and repair, and parts list information for the operators Control
Console used with the DOHB Tensioner System,

1-3.  EQUIPMENT PURPOSE.

P
1-4, “>The Control Console houses the electrical and pneumatic devices used for
controlling and monitoring the functions of the Draw Off-Holdback (DOHB) Tension
Machine and its electrohydraulic power unit. It also houses the hydraulic
pressure gages for monitoring the DOHB hydraulic system.

1-5.  GENERAL OPERATIONAL DESCRIPTION.

1-6. “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 304
fpm. Power to drive the machine is provided by an individual 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 (600 fpm),
tension is reduced to 1,125 pounds. -~

1-7. The major components of the DOHB tension machine are:

1. Bedplate, upper frame, and lower frame assemblies.

2. Upper and lower track assemblies, each with four sprockets, a drive
shaft, idler shaft, 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,

3. Two reducer gearboxes, one for each track assembly, with a hydraulic
drive motor each,

4, A main pressure (1ift and squeeze) cylinder,

5, Three track cylinders located within the lower track loop.

6. Two sets of dragboards with one air power cylinder each,
1-8. The major components of the power unit are:

1. One 120 gallon tank,

2. One 30 hp electric drive motor.

1-1
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3. One variable delivery pump with integral replenishing pump,
4, One hydroelectric actuator.

5. One heat exchanger.

6. One dual relief valve assembly,

7. One bypass and brake control valve.

8. One motor controller,

1-9. A functional description of the DOHB tension machine and power unit as

they relate to the control console is contained in section IV.

1-4




SECTION 11
INSTALLATION

2-1.  INTRODUCTION.

2-2. This section contains precautions and procedures for the initial instal-
lation and checkout of the Control Console.

2-3.  SAFETY SUMMARY.

WARNING

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

Use a sling to lift the control console at the two lifting
points.

2-4.  INSTALLATION.

WARNING

Western Gear Machinery Co. has taken every reasonable pre-
caution to ensure personne! 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. [t 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.,

2-5. CONTROL CONSOLE. See figure 2-1 for the mounting pattern of the control
console base. Refer to ship's plans for the location of the control console.

2-6.  PNEUMATIC PIPING. See figure 6-2 for pneumatic interconnection. A
compressed air system of nominally 100 psi is required. After the control




——— . gree

console has been located and installed, make the interconnecting hose connec-
tions in accordance with figure 6-2.

2-7. ELECTRICAL CONNECTIONS. See figure 2-2 for electrical wiring connections
and cabling interconnections.

2-8. DOHB ELECTRONICS CONSTANT TENSION CONTROL CIRCUITS.
2-9. On initial installation of the DOHB system or upon removal and reinstal-

lation of the PC card, the load cell, power supply or tachometer-generator per-
form the calibration procedure given in figure 2-6 on both systems (A and B).

2-2
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1.0 TEST PURPOSE

The purpose of this test is to confirm that the components of
the system have been restored to serviceable condftfon and that
the components will operate as required to form en integrated
cable handling system. This system consists of the DO-HB
machine, the power unit, and the contrpl console.

2.0 TEST SET-yp

Set up the DO-HB machine, the power unit and the control console
as shown in Figure 1. The control console should have been
tested prior to this set-up for integrity of tubing systems.
(See Dwg A307923.) See reference drawing list on Sh 2 for
equipment interconnect documents. Lubricate the equipment and
fi11 reservoir per Ref. 5.

——— DO-KB
~ GRAPNEL ~— GRAPNEL ROPE SHEAVE
» - so FT ' ROPE \ 75 FT \ «
ROUGH - anmmh | — TURN SHEAVES
e ————=——x ] '*”r . ’
‘.f-_h- [©)
GEAR cT — LINE TENSION :
REDUCER [: / ‘:T‘ LOAD CELL /
: . WIRE ROPE - °
conTROL — //// | E“\\\]Pouza UNIT -
CONSOLE OPTIONAL . TEST WiINCH
[ tono !Sfxglf (OCATION 7 ITH
REMOTE
ASSY CONTROL CONTROL
FIGURE 1
2.1 DO-HB MACHINE
2.1.1 Manipulate the following assembliies to ensure that no
interferences exist:
A. Both upper and lower idler assemblies,
" S1ZE | COOE IDENT NO. REV
e achinery
WESTERN pivislon Al 16603 2307984
EVERETT, WASHINGTON 98201
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Figure 2-4, Test and Alignment Procedure (Sheet 4 of 23)
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2.1.2

2.1.3

2.1.4

B. Lower track suspension assembly. Check that all
roller modules are free to flex in relation to
each other.

C. Both gear boxes can be hand rotated and shifted
from high to Tow gear ratio.

D. Raise and lower the upper frame through fts full
range.

E. Both forward and aft dragboard assemblies.

F. A1l track rollers.

Hydraulic piping to be hydrostatically tested per the
following:

A. Main loop/hydraulic motor piping at 3375 psi.
B. Do not hydrostat test drain piping.
C. Hydraulic brake and its piping at 800D psi.

Pneumatic piping and air cylinders are to be tested
for leaks and functional movement by applying shop air
(90 to 125 psi). When testing the upper frame 1ift
cylinder, (10 dia. ref.), allow frame to move, do not
restrain by means of locking pin.

Apply shop air (90 to 125 psi) to lower track air
cylinders and rotate both tracks for one complete
revolution or more. Rotate tracks by connection of an
external hydraulic power source or manually. Use high
and Jow gears and note variations in torque required.
Comments

N
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2.2 POWER UNIT

2.2.1 Hydraulic piping and hoses to be hydrostatically tested.

A. High pressure interconnect hoses to be tested at
3375 psi.

B. High pressure gauge piping to be tested at 3375
psi.

C. Servo filter and connected tubing to be tested at
800 psi.

2.2.2  Fi1) the reservoir with filtered hydraulic fluid. Use
Shell Turbo 46 filtered to a cleanliness level of
KAS 1638 Class 7.

2.2.3  Fill the Denigson pump case with filtered fluid, Set
Denison pump pressure compensator at 2250 psig {system
pressure).

A. Replenish pressure is factory set at 200-250
psig.
B. Servo pressure is factory set at 335-550 psig.

NOTE: To stroke pump manually, the servo pressure
1ine must be disconnected from the stroker.

2.2.4 Manually shift the brake release control solenoid
valve to confirm that it pressurizes the proper ports.

—
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Figure 2-4, Test and Alignment Procedure (Sheet 6 of 23)
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2.3 TEST START-UP

2.3.1 Perform the necessary start-up adjustments and
equipment servicing as required to bring the system
{nto preliminary operation.

A. Adjust F/N 19, Ref. 2 to 1 gpm.
8. Fi1l hydraulic motor cases with filtered fluid.
C. Bleed air from hydraulic lines.

2.4 INITIAL OPERATION

2.4.1 Check operation of all contro) console control items
to verify that all hydraulic, pneumatic, and
electrical items are functfoning properly. Check that
all control end functions concur with console
Tabeling.

2.4.2  Adjust the +15 VDC power supplies in machine
electronics control box for an output of 14.9v + .1v.

2.5 LOAD CELL CALIBRATION

2.5.1 Turn console POWER switch to ON. With no load on
DO-HB machine, use a digital voltmeter (DVM) to
measure the voltage at TP10 on system A's PC3 control
card in machine electronics control box (located
inside console). Adjust R13 on card for a reading of
0.0V + .05V on DVM. Adjust R13 on system B's PC3
card for a reading of 0.0 + .05V at its TP10.

SIZE | CODE IDENT NO. REV
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2.5.2

2.5.3

Install an in-line electronic type load cel) with
readout as shown in Figure 2. Note orientation of

tension direction to DO-HB gear reducers. —_—

GEAR
REDUCER

D0O-HB HYDRAULIC OR MANUAL
MACHINE PULLING DEVICE

= e
( U \~ GRAPNEL

ROPE

FIGURE 2

Ensure that DO-HB gear reducer brakes are set and that
lower track squeeze pressure is set at 80 psi. Apply

a static pul) of 2250 Ibs. Turn console POWER switch

to ON and console MACHINE system select switch to

SYS A, Adjust R12 on system A's PC3 control card for

a reading of 2250 1bs. on console TENSION meter. TYurn
MACHINE system select switch to SYS B and adjust R12

on system B's PC3 card for a reading of 2250 1bs. on
console TENSION meter. Return static load to zero and
readjust R13 on the PC3 cards for a reading of 0 1bs. on
the TENSION meter for both system A & system B, if
necessary. Repeat step 2.5.3 as necessary unti) TENSION
meter reads correctly for s static pull of both 2250 1bs.

and 0 1bs,

EVERETT, WASHINGTON 98201
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2.5.4 Vary the static line pull in 500 1b Sncrements and
check accuracy of console readout.

ACTUAL LINE PULL CONSOLE READOUT

lero 1bs

500 1bs

1000 Tbs

1500 bs

2000 bs

2.5.5 After final caltbration, increase line pull to 2250
1bs and measure input and output voltages of the load
celY amplifier. Calculate and record amp)ifier gain
setting on gain data sheet.

COMMENTS

3.0 CALIBRATE SPEED AND TENSION CONTROLS
DO-HB machine fs to be tested at varying tension and speed
settings to allow adjustment and checking of the automatic
tension and speed control systems.

3.1 CALIBRATE SPEED CONTROLS AND HYDRAULIC PUMP ACTUATOR
Speed controls and hydraulfc pump actuator to be
catibrated with the DO-HB in Tow gear, air squeeze at
80 psi, and no cable between the tracks.

|
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Figure 2-4, Test and Alignment Procedure (Sheet 9 of 23)
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3.1.1.1

3.1.1.2

3.1.1.3

3.1.1.4

SET ELECTRICAL LIMITS

Adjust R58 on system A L system B PC3 cards to the
center of 1ts travel. Set the console MACHINE system
select switch to SYS A, Turn console POWER switch to
ON. Press the console EMERG STOP RESET switch and
observe that the EMERG STOP ON light goes out.

Turn console MACHINE mode select switch to SPEED.
Using a DWM, measure voltage at system A's PC3 card
TP1. Voltage should be 0.0V ¢ .01v, If
specification is not met, loosen the system A speed
pot mounting screws and physically rotate pot until
voltage reading at TPl is correct. Tighten pot
mounting screws, taking care to keep voltge reading
within specifications. Repeat step for system B's
PC3 card, adjusting system B speed pot, if necessary.

Lift wire to actuator at T812-21 and install DWM in
series with actuator command. Place DVM in AMP mode
and move consvle speed control joystick to fuld
PAYOUT. Adjust R58 on system A's PC3 card for a
reading of 350 milliamp on the DVM. Move speed
control joystick to full HAUL IN and verify a reading
of approximately -350 milliamp on DWM.

Set the console MACHINE system select switch to SYS
B. Repeat step 3.1.1.3, adjusting R58 on system B's
PC3 card instead of system A's PC3 card. Remove DVM
and reconnect wire to TB12-21.

Masvy Machinery "SIZE | CODE IDENT NO. REV
aC
wegrng Diviston Al 16603 4307964
EVERETT, WASHINGTON 98201
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Figure 2-4, Test and Alignment Procedure (Sheet 10 of 23)
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3.1.1.6

3.1.1.7

3.1.1.8

Set the console MACHINE system select switch to

SYS A. Using a DWM, measure the voltage at system
A's PC3 card TPl. Move console speed control
Joystick to full PAYOUT. Record voltage at TPl.
Move speed control to full HAUL IN. Record voltage
at TP1l. Repeat for system B's PC3 card.

System A voltage -10.03 VDC at PAYOUT
System A voltage +9.46 VDC at HAUL IN
System B voltage -10.08 VDC at PAYOUT
System B voltage +9.60 VOC at HAUL IN

Adjust mechanical stops for actuator so that a
maximun DO-HB track speed of 315 FPM is obtained when
DO-HB is in low gear and console speed control
Joystick in in full PAYOUT and HAUL IN. See step
4.1.

Set the console speed control joystick for a constant
DO-HB track speed of some known value. Adjust R104
in console enclosure assembly (0316211) until the
console SPEED meter reads the same value. Verify
that the polarities of the tachometer input to the
console are such that in PAYOUT the SPEED meter
deflects to the left {neg), and in HAUL IN the SPEED
meter deflects to the right (pos).

Run the DO-HB mazhine in PAYOUT. Verify that the
LINE OUT-FT display on the console counts up and the
LINE IN-FT display counts down.

EVERETT, WASHINGTON 98201
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3.1.1.9 Set the LINE IN & LINE OUT display to 00000. Run the
DO-HB machine for 1 minute at 300 FPM in PAYOUT. The
LINE OUT-FT display should show 0N300 ¢+ 5 ft., and the
LINE IN-FT should show 99700 + 5 ft. Run the DO-HB
machine for 1 minute at 300 FPM in HAUL IN. The displays
should return to 00000 + 5 ft.

2-38
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3.2

3.2

3.2.2

3.2.3

CALIBRATE TENSION CONTROLS

Install grapnel rope and connect to test winch as
shown in Figure 1.

Set console TENSION SET pot to zero 1bs. tension set.
Turn off power unit motor if it is running. Turn
MACHINE mode select switch to TNSN. Both PC3 cards in
control enclosure should have their test switches set
to position B. Measure the voltages at TP2, TP4, TP6
& TP7 on both PC3 cards. The voltages should all be
0.0v + .1v. Adjust Rl on both PC3 cards for a reading
of 0.0v + .01V at their TP's 1.

With 00-HB in Tow gear, test winch brake set, and air
squeeze set at 80 psi, apply various static line pulls
using DO-HB controls. Set console MACHINE gear select
switch to LO GEAR and system select to SYS A, Set
console TENSION SET pot to zero 1bs. tension set.

Set MACHINE mode select switch to SPEED. Verify that,
when in speed mode, the DO-HB brake releases only when
console speed control joystick is moved away from the
zero command position and resets when actuator returns
to zero stroke.

?:"m'l-."""""" A 16603. x307984

EVERETT, WASHINGTON 98201
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3.2.4 Adjust R7 & R8 on system A and system B PC3 cards
fully CCW for a reading of 0.0V ¢ .1v at TP5 & TP8
respectively. These adjustments set the system’'s
deadband circuits to zero deadband. R7 & R8 may be
adjusted in a CW direction later, if necessary, to
improve system performance.

3.2.5 Apply a static line pul) of 600 Ibs. using DO-HB
controls. Use a DVM to monitor the voltages at
various test points as given in the following steps.
verify that tension set is at zerp., Measure the
voltage at TP9 and adjust R9 on system A's PC3 card
until DVM reads -2.0v ¢+ .01V. (G=-1)

3.2.6 Turn power unit off and turn MACHINE mode select
switch to TNSN., The voltage at TP6 should be +2.0V
4 .1V, verify 0.0V + .1v at TP2, TP4, & TP7. Adjust

’ R2 for a reading of -2.0V + .1V at TP1. (G=-1) le
3.2.7  Set console MACHINE gear select switch to Wl GEAR,
With static tension still at 600 1bs. adjust R10 on
system A's PC3 card for -1.6V + .01V at P9, (G=-.8)
3.2.8 Turn console MACHINE system select switch to SYS B.
Repeat steps 3.2.3, 3.2.5, 3.2.6 & 3.2.7 for system
B's PC3 card.
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3.3

3.3.1

3.3.2

CALIBRATE TACHOMETER CONTROLS

The DO-HB controls use a voltage from the tachometer
mounted on the DO-HB machine to help develop the
actuator stroke command. The tach signal is combined
with the tension error signal in such a manner that at
full speed a high percentage of the actuator stroke
command is derived from the tach signal while only a
small percentage is derived from the tension error
signal. The gains of the tachometer circuits will be
set up so that at full speed the tension error should
remain very small. There are calculated values for
the tach voltages at various speeds, and these values
will be used in determining the tach gain adjustments.
The final adjustments to the tach gain circuits will
be made during fine tuning of the controls for optimum
system performance.

Temporarily remove grapnel rope from DO-HB machine.
Select SPEED mode. Using the console speed control
joystick run the DO-HB machine tracks at 300 FPM, The
tachometer voltage at 300 FPM has been calculated to
be 7.94 VOC. Measure and record the tach voltage that
appears between TB12-11 & TB12-13 when DO-HB machine
tracks are moving at 300 FpPM,

Tachometer Voltage at 300 FPM + 8.51 VOC

Put DO-HB machine in high gear and repeat step 3.3.1,
running the DO-HB machine tracks at 672 FPM. The
tachometer voltage at this speed has been calculated
to be 17.78 vDC. Return speed control to zero,

Tachometer Voltage at 672 FPM + 19.04 vDC
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3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

3.3.8

Turn test switch on system A's PC3 card to position 4.
Adjust R11 fully CW. Adjust R55 for a DVM reading of
+2.26V + .01V at TP3. Set console MACHINE gear select
switch to LO GEAR and adjust RS for -2.26V + .01V at
TP4. Adjust R11 for a DVM reading of +2.0 + .01V at
TP3.

Turn test switch on system A's PC3 card to position 6.
Verify -2.0V ¢ .1V at TP3 but do not readjust RSS.
Adjust R3 for +2.65 + .01V at TPZ.

Set console MACHINE gear select switcn to HI GEAR.
The test switch on system A's PC3 card should still be
set to position 6. Adjust R4 for +1.3V + .01V at TP2,

Turn test switch on system A's PC3 card to position 4.
Adjust R6 for -1.0v + .01V at TP4, Return test switch
to position 8.

Repeat steps 3.3.3, 3.3.4, 3.3.9 % 3.3.6 for system
B's PC3 card.

The tachometer gain adjustments given in steps 3.3.3
through 3.3.7 were determined using steps 3.3.9 and
3.3.10 in test. Final adjustments should be made
aboard ship using steps 3.3.9 and 3.3.10 as necessary
to insure optimun operation of the DO-HB machine in
tension mode. Reinstall grapnel rope or cable into
the DO-HB machine and use test winch or cable laying
operations to apply the line tensfons and speeds used
in the following steps. Set console MACHINE gear
select switch to LO GEAR.

EVERETT, WASHINGTON 96201
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3.3.9 With DO-HB in low gear, air squeeze set at 80 psi, set
DO-HB controls for 2000 1bs. tension. Operate DO-HB
machine in inhaul and payout directions at Tow, medium
and 250 fpm 1ine speeds. Adjust RS (inhaul) and R3
(payout) on system A and system B PC3 cards as
necessary to optimize machine performance. Measure,
calculate, and record these new tachometer gain
settings on gain data sheet.

3.3.10 With DO-HB in high gear, air squeeze set at 40 psi,
set DO-HB controls for 1000 1bs. tension. Operate
DO-HB machine in inhaul and payout directions at low,
mediun and 670 fpm line speeds. Set console MACHINE
gear select switch to Hl GEAR and adjust R6 {inhaut)
and R4 (payout) on system A and system B P(3 cards as
necessary to optimize machine performance. Measure,
calculate, and record these new tachometer gain

’ settings on gain data sheet.

3.3.11 Return DO-HB to low gear and air squeeze to 80 psi.
Set console MACHINE gear select to L0 GEAR. Set 00-HB
controls for 2250 lbs. tension. Use controls to apply
a static line pull of 2250 lbs. tension and turn the
console MACHINE mode select switch to TNSN. The
console TENSION meter wil) probably read somewhat less
than the 2250 1bs. tension set value. Slowly adjust
Rl on system A's PC3 card in a CCW direction until
TENSION meter reads 2250 bs. tension., Repeat for
system B. This procedure sets up the leakage offset
circuit so that just enough stroke is produced in the
haul in direction to compensate for the leakage that
occurs in the DO-HB high pressure hydraulic system.

SIZE | CODE IDENT NO. REV

WesTeRn Dividen Al16603 A307984 A

EVERETT, WASHINGTON 98201
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Figure 2-4. Test and Alignment Procedure (Sheet 17 of 23)
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3.3.12 Remove grapnel rope from DO-HB machine. Set console
MACHINE mode select switch to SPEED and run DO-HB
machine at 300 FPM in PAYOUT. Press console EMERGENCY
STOP pushbutton and verify that power unit shuts down
and DO-HB machine stops moving. Repeat for RAUL IN
after pressing console EMERG STOP RESET pusubutton.

4.0 TESTING
Preliminary electrical checkout per Section 3.1 to be
accomplished prior to preliminary machinery operation.

4.1, SET STROKE LIMIT ON PuMP
Use manual speed control to operate DO-HB at 315 FPM
in low gear (speed to be determined by watching
track). When the track is traveling at 315 FPM, set
the stroke stops on the pump to lTimit the speed.

> Reverse the machine and set stops in other direction. »

4.2 PREL IMINARY MACHINERY OPERATION
Use manual speed control to operate DO-¥B machine in
both directions and both gear ratios from low to
maximum speed of 315 FPM low gear and 670 FPM high
gear. Operate at each gear and direction for
approximately 10 minutes and observe for abnormal
conditions.
COMMENTS:

81ZE | CODE IDENT NO. REV

[WBSTeRN|ok2n""""| A | 16603 Az07584 A

EVERETT, WASMINGTON 98201

SCALE | [ smeer 17
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Figure 2-4. Test and Alignment Procedure (Sheet 18 of 23)
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4.3 HEAT RUN
Heat run 1s to be made in high gear ratio. Primary
purpose of test is to determine temperature
stabilizatfon under long term operation. Therefore,
the following points will require temperature
measuring; both upper and lower gear sumps; lower
hydraulic motor case; hydraulic pump case; hydraulic
tank; and ambient. A1l other hydraulic mechanical
components such as solenoid valve and all bearings are
to be monitored and recorded if any exceed an 80° rise
sbove ambient temperature. O0f) cleanliness samples
are to be taken before and after the heat run. Heat
run to continue for 1 hour after temperature
stabilization but not to exceed 6 hours.

High Gear. Tension = No Load. Speed = 670 fpm
Record the following before and after test:

Start End
End Reservoir 0i1 Cleanliness NAS Class _ = _
Hyd Main Loop Cleanliness NAS Class —_— e
Ambient Temperature __F ___°F
Upper Gear Box __F __°F
Lower Gear Box __F __°F
Hydraulic Motor __'F __°F
Hydraulic Pump __F __°F
Hydraulic Tank _F___°F
APPROX TIME TO TEMPERATURE STABILIZATION
COMMENTS

SIZE | CODE IDENT NO. REV

WesTeRn Omialen " Al16603 A307984
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Figure 2-4. Test and Alignment Procedure (Sheet 19 of 23)
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4.4 LOAD TEST
4.4.1 Set up is as shown in Figure 1. Speed mode will be
" selected at the control console.
4.4.2 Release brakes and rafse and lower the weight with the
DO-HB. The following weight should be used:
Low Gear 2250 1bs.
Hi Gear 1000 1bs.
] 4.4.3  Run machine for 15 minutes in both directions at the
P different loads. Record maximum pressure of system,
4.5 AUTOMATIC TENSION TEST
4.5.1 Set up is as shown in Figure 1. The hold back winch
will be used to vary tension.
’ o
4.5.2 Set DO-HB in low gear.
4.3.3 Select tension mode on console and dial in tension.
|
]
e ——
S1ZE | CODE iDENT NO. REV
Heavy Machinery
WESTERN oivision A)16603 A307984
EVERETT, WASHINGTON 98201
SCALE 1 | sHEET 19
[T ‘ F'”l‘Pl ir“ fﬂFn £
A307984+%
Figure 2-4. Test and Alignment Procedure (Sheet 20 of 23)
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and payout line.
COMMENTS

4.5.4 Operate test winch so the DO-HB machine will haul in

|

each tension setting for § minutes.
500 1bs.
1000 1bs.
1500 1bs.
2000 1bs.

5.0 OIL CLEANLINESS

during the active testing period.

HYDRAULIC CLEANLINESS NAS CLASS
Date Main Loop Reservoir

Note locatfon where
sample taken

4.5.5 Select the following tension settings and run DO-HB at

0i1 cleanliness samples to be taken from the main loop at the
hydraulic motor and hydraulic reservoir on an 8 hour basis

SIZE | CODE IDENT NO.

WESTORN | phrn vehinery Al 16603

A307984

REV

wlaa (QAPOma T IUN
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EVERETT, WASHINGTON 98201
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Figure 2-4. Test and Alignment Procedure (Sheet 21 of 23)

A3079848
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’ 6.1.4 Refer to drawings 0316407, 313737, (313738 ¢ »
€313739, (items 4, §, 6 & 7 on Reference Drawing List,
Sh 2), and connect the hose assemblies to the
appropriate fittings on the equipment.

6.0 QUICK DISCONNECT TESTING

The purpose of this portion of the test is to insure that the
system is operational after the addition of the quick
disconnect interconnecting hoses and electrical cables.

6.1 QUIOK DISCONNECT HOOK-UP

6.1.1 Refer to drawing D316125 and connect the system
interconnect cable assemblies.

6.1.2 Using drawing A307881, verify that the electrical
cables and J-box plugs and jacks are wired correctly
(ohms check).

6.1.3  Flush hydraulic hose assemblies, (313737 and (313738,
to a cleanliness level of NAS 1638 Class 8.

SITE | CODE IDENT NO. REV
WeSToRN Ohilen Al116603 A307984 A
EVERETT. wasuiNGTON se201 b——] T o
e ‘ 5 T q -
A3079848

Figure 2-4. Test and Alignment Procedure (Sheet 22 of 23)
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6.2

6.2.1

6.2.2

6.2.3

6.2.4

QUICK DISCONNECT TEST

Apply electrical power of the appropriate voltages as
shown on D316125. Apply air at 90 to 125 psi to the
console.

Perform step 2.4.1 of this test procedure.

Hydrostatically test the hydraulic hose assemblies to
the pressures shown in steps 2.1.2 & 2.2.1 of this
test procedure. Check all pneumatic hoses for air
leaks.

Tension Instrumentation Check. Temporarily disconnect
Yoad cell wiring at J-box 3, System A T81-7,9 and
System B TB1-8,10. Using a power supply vary the
voltage fromD to 30mV D.C. for System A at TB1-7,9 and
then System 8 at TB1-8,10; and verify that the tension

o
meter varies with the applied voltage. (Note: Meter
should vary between 0 and 2660 1bs.) Reconnect load
cell wiring. —
SIZE | CODE IDENT NO. REV
WESTBRN |55 ™""| A | 16603 07584 A
EVERETT, WASHINGTON 98201
SCALE ] |CEEE
4 b A
A3079848
Figure 2-4. Test and Alignment Procedure (Sheet 23 of 23)
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SECTION 111
OPERATION

3-1.  INTRODUCTION.

3-2. This section contains a safety summary, a description of the controls on
the Control Console, procedures for machinery operation, and operator mainte-
nance information,

3-3.  SAFETY SUMMARY,

3-4, Operating personnel must observe the following safety WARNING and CAUTION
when operating the cable machinery,

WARNING

Keep away from live electrical circuits. Never try to make
repairs or to replace components when power is on. The power
units for these machines contain lethal voltages.

Bleed off pneumatic pressure before disconnecting any lines.

Before operating the cable machinery, look around. Make sure
that no stowed equipment or other material will interfere with
the operation of the machinery.

3-5. CONTROLS AND INDICATORS.

3-6. Each unit of the cable machinery listed in paragraph 1-7 is controlled
from the control console (see figure 6-1). The control pane! is shown in
figure 3-1 and the functions are described in table 3-1.

3-7. OPERATOR MAINTENANCE.

3-8. Operator maintenance includes inspecting, cleaning, and lubricating the
equ ‘pment as described in the applicable table(s) of the Tension Machine manual.
Operator shall be alert to detect malfunctions and shall secure the equipment

as soon as possible to determine the cause and to have the malfunction(sg
corrected.

3-9, 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 a machine to respond to its control movements.

5. Cable slippage at within rated operating parameters.

6. Metal dust or shavings around moving parts.
3-10. Operators are not qualified by rating or training to repair units of the
cable machinery, They shall report the exact indications they have observed but
in no case shall they attempt repairs without responsible supervision. Unautho-
rized attempts at quick repairs may hide the true cause of malfunctions and
cause severe damage.
3-11. OPERATING PROCEDURE.
3-12. GENERAL. The DOHB tension machine is not complex or difficult to oper-
ate; however, due care should be taken during operation to avoid the possibility
of damaging the cable or the machine.

3-13. OPERATION. To operate the DOHB tension machine, proceed as follows
(refer to figure 3-1 for the control console controls and indicators):

Ensure that no stowed equipment or other material will inter-
fere with the operation of the DOHB machine.

1. Set DOMB upper and lower reducer gear levers to desired position (IN for
low speed operation, or OUT for high speed operation). Refer to section III,
Tension Machine manual.

2. Place MACHINE GEAR HI/LO switch in HI or LO position corresponding to
reducer gear levers.

3. Set MACHINE TNSN/SPEED/BRAXE switch to BRAKE position.

4, Center PAYOUT/HAUL IN lever.

5. Set POWER switch to ON position.

NOTE

The EMERGENCY STOP RESET pushbutton must be depressed prior to
initial startup and each time the EMERGENCY STOP pushbutton is
utilized. If the EMERGENCY STOP ON indicator lamp (figure 3-1,
item 17) {s i1luminuated, the EMERGENCY STOP RESET pushbutton
must be depressed in order to start the power unit motor.

6. Depress EMERGENCY STOP RESET button,

3.2




7. Press and hold MOTOR START switch until green MOTOR RUN 1ight
i1luminates.

8. Ensure that no red indicator Tights are {lluminated.

9. Raise upper track assembly by moving UPPER FRAME SQUEEZE lever to UP
position,

10. Manually insert cable into DOHB machine.

11. Close dragboards by moving DRAGBOARDS lever to the IN position., Set
dragboard pressure at 10 psi.

12. Lower upper track assembly and set UPPER FRAME SQUEEZE pressure at 60
psi.

13. Set MACHINE SYS A/SYS B switch to desired position.

14, Check the REPLENISH PRESSURE gage for a reading of 300 psi.

15. Check the SYSTEM PRESSURE gage for a reading of 2,100 psi.
NOTE

When DOHB brake is released, SYSTEM PRESSURE will rise to
between 300 and 3,000 psi.

16. Move MACHINE TNSN/SPEED/BRAKE switch from BRAKE position to SPEED
position,

17. Adjust TRACK SQUEEZE pressure (60 psi for low speed operation or 30 psi
for high speed operation as required).

18, Place PAYOUT/HAUL IN lever in PAYOUT position and pay out cable as
required,

3-14. AUTOMATIC CONSTANT TENSION OPERATION. To place the DOHB tension machine
in the automatic constant tension (TNSN) mode, complete steps 1-18; above and
proceed as follows:

1. Take up any excessive cable slack using the PAYOUT/HAUL IN lever,

2. Press TENSION SET READOUT and set a small amount of tension into the
constant tension control circuit with the TENSION SET dial.

3. Move the MACHINE TNSN/SPEED/BRAKE switch from the SPEED position to the
TNSN position and adjust the TENSION SET dial for the desired tension and speed
appropriate to the GEAR mode of operation previously selected in paragraph 3-13,
step 1,

3-3




Table 3-1. Control Console Controls and Indicators
ITEM
NO. NOMENCLATURE POSITIONS FUNCTION

1 POWER switch ON/OFF In the ON position, supp’ies
electrical power to the control
console.

2 POWER AVAIL I1luminated Gives a green light when ships

Tight power is available to the con-
trol console and the junction
box 115 vac power fuses are
intact.

3 LAMP TEST Depressed/Not I1luminates all indicators when

button Depressed depressed.

4 SERVO PRESS 11luminated Gives a RED 1ight when servo-

light pressure falls below 300 psi.

5 REPL PRESS 11luminated Gives a RED 1ight when DOHB

Tight power unit hydraulic pump
replenish pressure falls below
180 psi.

6 AIR PRESS 1M uminated Gives a RED 1ight when 100 psi
regulated air into control
console drops below 90 psi.

7 SUMP TEMP HIGH IT1Tuminated Gives a RED 1ight when tempera-

Tight ture of hydraulic fluid in DOHB
power unit sump exceeds 170°F.

8 MOTOR STOP Depressed/Not When depressed, removes opera-

button Depressed ting voltage from DOHB power
unit electric motor starters
coil.

9 MOTOR START Depressed/Not When depressed, provides opera-

button Depressed ting voltage to DOHB power unit
electric motor starters coil.

10 MOTOR RUN 1light IMTuminated Gives a GREEN 1ight when DOHB
power unit motnr is running.
11 MOTOR OVERLOAD I1Tuminated Gives a RED 1ight when the DOHB
light power unit electric motor over-
load relay trips.
3-4




Table 3-1.

Control Console Controls

and Indicators (Cont)

ITEM
NO.

NOMENCLATURE

POSITIONS

FUNCTION

12

MACHINE TNSN/
SPEED/BRAKE
switch

TNSN/SPEED/BRAKE

In TNSN position, causes signals
to the DOHB power unit pump
actuator to be provided by the
automatic tension control cir-
cuitry. Also causes brake re-
lease solenoid to be energized.

In SPEED position, causes above
signals to be provided by man-
ually positioning the PAYQOUT/
HAUL IN lever. Also causes
brake release stroke # 0
solenoid to be energized.

In BRAKE position, removes 115
vac from brake release solenoids
(closing off flow of fluid to
the spring set, hydraulically
released brakes) thereby setting
the brakes.

13

MACHINE SYS A/
SYS B switch

SYS A/SYS B

When TNSN/SPEED/BRAKE switch is
in TNSN position, positioning of
this switch selects either of
two electronic DOHB constant
tension control circuits.

14

MACHINE HI GEAR/
LO GEAR switch

HI GEAR/LO GEAR

Positioning of this switch con-
trols the gain of operational
amplifiers in tension control
circuits., Switch position
should coincide with position of
gear levers on upper and lower
DOHB reducers.

15

EMERGENCY STOP
RESET button

Depressed/Not
Depressed

When depressed, resets emergency
stop relay (K-2) to allow
initial start up or restart from
emergency stop condition.

16

EMERGENCY STOP
button

Depressed/Not
Depressed

When depressed, applies brakes
on DOHB tension machine and
removes operating voltage from
power unit electric motor
starters coil.

17

EMERGENCY STOP
ON Vight

I1luminated

Gives RED 1ight when EMERGENCY
STOP relay (K2) is energized.
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Table 3-1. Control Console Controls

and Indicators (Cont)

1TEM
NO. NOMENCLATURE POSITIONS FUNCTION
18 TENSION SET Depressed/Not When depressed, causes TENSION
READOUT button Depressed gage to indicate the amount of
tension preset into electronic
DOHB constant tension control
circuit,
When not depressed, cable
TENSION meter indicates actual
tension on cable.
19 TENSION SET knob As Desired Sets desired tension to be
automatically maintained when
TNSN/SPEED/BRAKE switch is in
TNSN position.
20 PAYOUT/HAUL IN PAYOUT/HAUL IN Controls DOHB track speed and
lever direction when TNSN/SPEED/BRAKE
switch is in SPEED position,
21 SYSTEM PRESSURE 0-3,000 psi Monitors pressure of fluid out-
gage put from DOHB power unit main
hydraulic pump,
22 REPLENISHMENT 0-300 psi Monitors pressure of fluid out-
PRESSURE gage put from DOHB power unit main
hydraulic pumps internal replen-
ishment pump.
23 SHIPS AIR 0-200 psi Monitors input air pressure to
PRESSURE gage the control console pneumatic
system.
24 REGULATED AIR 0-200 psi Monitors air gressure after it
PRESSURE gage has been filtered, lubricated,
and regulated for use by the
control console pneumatic
system,
25 DRAGBOARDS 0-200 psi Indicates amount of air pressure
pressure gage applied to dragboard cylinders
by DRAGBOARDS control lever.
26 TRACK SQUEEZE 0-200 psi Indicates amount of air pressure
pressure gage applied to lower track squeeze
cylinders by TRACK SQUEEZE
control lever.
3-6
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Table 3-1. Control Console Controls and Indicators (Cont)

ITEM

NO. NOMENCLATURE POSITIONS FUNCTION

27 UPPER FRAME 0-200 psi Indicates amount of air pressure
SQUEEZE applied to main pressure cyl-
pressure gage inder by UPPER FRAME SQUEEZE

control lever.

28 DRAGBOARDS IN/OUT Applies operating air pressure
control lever to dragboard cylinders.

29 TRACK SQUEEZE SQUEEZE/RELEASE Applies operating air pressure
control lever to lower track squeeze

cylinders.

30 UPPER FRAME UP/DOWN Applies operating air pressure
SQUEEZE control to main pressure cylinder to
lever develop force necessary to grip

cable.

31 LINE IN-FT N/A Indicates feet of cable hauled
digital counter in.

32 LINE OUT-FT N/A Indicates feet of cable payed
digital counter out.

33 SPEED gage 0-800 fpm Indicates rate of cable trave!l

through tension machine in fpm.

34 TENSION gage 0-3000 1bs Indicates amount of tension

detected by tension machine load
cells. When TENSION SET READOUT
button is depressed, indicates
amount of tension preset into
electronic DOHB constant tension
control circuitry.

Table 3-2. DOHB Machine Operating Parameters
GEAR TENSION SPEED
LOW 2,250 LBS 315 FPM
HIGH 1,125 LBS 670 FPM
3-7/(3-8 blank)
-2 i “L—‘ sl
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SECTION 1V
TROUBLESHOOTING

4-1.  INTRODUCTION.

4-2. This section contains a functional description of the control and moni-
toring devices and the DOHB constant tension circuit housed by the Control
Console. Troubleshooting tables for the DOHB machine controlled by the control
console may be found in the DOHB Tension Machine manual.

4-3.  FUNCTIONAL DESCRIPTION.

4-4. GENERAL. The control console is designed to house the operator controls
and monitoring devices which control and provide operating information to the
operator of the cable machinery. Three kinds of control and monitoring devices
are used: pneumatic, electrical, and hydraulic. The principa) machine of the
cable machinery system is the DOHB tensioner machine which functions under the
control of the control console to pay-out or haul-in cable. The operating
parameters of the tension machine are given in table 3-2. The DOHB machines are
hydraulically powered, pneumatically operated, and employ an electronic constant
tension circuit which is designed to maintain the proper holdback tension on the
cable during cable laying or cable retrieving operations.

4-5,  PNEUMATIC CONTROLS (figure 4-1). The DOHB pneumatic control system
consists of an air pressure source of not less than 100 psi (supplied by the
ship), a shutoff valve, an air filter, a pressure regulator, an air lubricator,
three manually operated, control valves (15A, 15B, and 18); a pressure regulator
(17), and five pneumatic pressure gages (14A, 148, 14C, 14D, and 14E).

4-6.  TRACK SQUEEZE CONTROL VALVE. The TRACK SQUEEZE control valve (18) is a
three-way pressure regulating valve which controls both pressure and air flow
for one air circuit: the three track squeeze cylinders. It is designed to
remain in position when released and to maintain outlet air pressure at the
valve for that position. 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 (18) handle is moved to 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 oper-
ated 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 control valve (18)
is positioned to the RELEASE position, the air circuit is vented to atmosphere
and the track cylinders retract.

4-7. UPPER FRAME SQUEEZE CONTROL VALVE. The UPPER FRAME SQUEEZE control valve
(158) has two positions: UP and DOWN. It is a four-way pressure regulating
valve which controls both pressure and air flow for two air circuits. The valve
consists of two three-way directional sections and a three-way pressure regu-
lating section, Each directional section has its own out port. Initial movement

4-1




of the hand lever selects the out port to be activated. Further movement of the
lever ir the same direction increases outlet pressure. The lever stays in any
position to which it is placed. The holding friction is adjustable. When the
valve handle is moved to the UP position, a maximum of 60 psi is applied to the
upper track raise mechanism. The squeeze/1ift cylinder rod extends and the
entire upper track assembly raises a maximum of 18 inches.

4-8. DRAGBOARDS CONTROL VALVE. The control valve (15A) for the dragboards is
the same type as used for control of the upper frame squeeze cylinder. This
valve is used to position the dragboards so that they bear against the cable to
keep it centered on the tensioner machine. ODuring operations when the control
handle is positioned to the IN position, a pressure of 5 to 10 psi is indicated
on the dragboards gage (14A). This low pressure allows cable repeaters to force
the boards open for passage.

4-9, ELECTRICAL/ELECTRONIC CONTROLS. The following paragraphs deal with
controls and circuits shown in figure 4-3, Electrical System Schematic.

4-10. MACHINE TNSN/SPEED/BRAKE SWITCH., When an operator positions the TNSN/
SPEED/BRAKE switch in the TNSN position, the brake release solenoid (figure 4-3,
sheet 1) is energized. This allows the flow of hydraulic fluid to the spring
set/hydraulically released brakes, thereby releasing the brakes and allowing the
DOHB to operate. Relay K1 (figure 4-3, sheet 3) is deenergized, applying the
output of the automatic constant tension circuit to the input of the output
driver amplifier (AR6), and consequently to the power unit servoactuator coil.

4-11. When placed in the SPEED position, relay K1 (figure 4-3, sheet 3) is
energized, removing the automatic constant tension input from amplifier AR6 and
replacing it with the output from the manually positioned PAYOUT/HAUL IN Tever
(R102 in system A or R103 in system B). The brake release stroke # 0 solenoid
(figure 4-3, sheet 1) is energized, releasing the brakes when the hydraulic
power unit pump goes off zero stroke in either PAYOUT or HAUL IN direction.

4-12, When placed in the BRAKE position, the brake release and brake release
stroke # 0 solenoids (figure 4-3, sheet 1) are deenergized. This closes off the
flow of hydraulic fluid to the spring set/hydraulically released brakes, thereby
setting the brakes and stopping the DOHB.

4-13, PAYOUT/HAUL IN CONTROL LEVER. Speed and direction of DOHB track movement
may be manually controlled by an operator positioned PAYOUT/HAUL IN lever on the
control console. When the TNSN/SPEED/BRAKE switch is in the SPEED position
(brake release stroke # 0 solenoid and relay K1 energized) and the operator
positfons the PAYOUT/HAUL IN lever to either the PAYOUT or HAUL IN position, an
electrical signal is produced and applied to the output driver amplifier (ARS,
figure 4-3, sheet 3). After the signal passes through the driver amplifier, it
is applied to the coil of a servoactuator. Here, the magnitude and polarity of
current through the cofl controls the positioning of a spcol in the hydraulic
pump servoactuator. When the actuator pilot spool is repositioned, it causes
the actuator output rod to move the control arm on the hydraulic pump of the
power unit. Thus, the displacement of the main hydraulic pump is reset in
accordance with the direction and degree of current through the cotl. DOHB
track speed and direction is thus controlled by controlling the stroking of the
hydraulic pump.

8-2
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4-14, MACHINE GEAR HI/LO SELECT SWITCH (see figure 4-3). When an operator
positions this switch to the HI position, relays K2 and K3 are energized. When
these relays are energized, adjustable feedback resistors R3, R5 and R9 are
switched out and adjustable feedback resistors R4, R6, and R10 are switched in.
These adjustable resistors control the gain of operational amplifiers, AR4B,
AR2A and AR2B. The gain of these amplifiers is changed for HI gear operation.

4-15. DOHB SYSTEM SELECT SWITCH (figure 4-3, sheet 1). The constant tension
electronic control system is a redundant system (A and B) which is designed to
automatically maintain the TENSION SET when an operator moves the TENSION SET
dial to some value. The SYSTEM SELECT switch enables an operator to select
either of the two systems.

4-16. DOHB CONSTANT TENSION CONTROL CIRCUIT (figure 4-3, sheet 3). When the
DOHB is operating, a signal generator is driven through a belt drive arrangement
and produces a voltage output. This signal voltage may be positive or negative
depending upon the direction of rotation and is applied through a passive filter
and developed across SLOPE potentiometer, R1l. Adjustment of this potentiometer
controls the magnitude of signal applied to the bidirectional circuit. At the
same time, operation of the DOHB machine produces a signal voltage of some value
as cable pull actuates the DOHB load cell. This voltage represents the actual
tailing tension acting on the cable as produced by the DOHB machine and is
always positive. Since the amount of tailing tension required for different
operating conditions varies, a method of providing tailing TENSION SET is re-
quired. The method used in the DOHB system is to sum a tension set signal with
the amplified load cell signal. When the amplified load cell signal is equal in
magnitude but opposite in polarity to the tension set signal (zero tension dif-
ferential), no further signal is produced and sent to the actuator pump stroking
control mechanism. The machine, thus, maintains the tension set. However, in
addition to maintaining the desired tension set, a signal must also be produced
to provide for cable movement (speed). This signal results when the tachometer-
generator signal is summed with the tension differential signal.

4.17. The automatic constant tension circuit is designed to perform two prin-
cipal functions. These are to maintain the selected tailing tension and to
respond to tensioner speed requirements and changes. Thus, the tachometer-
generator signal becomes the primary command signal when the tensioner is
operating and the tension differential signal acts as a vernier command signal.
Since the load cell signal is always positive, the tension set signal must be
always negative. Therefore, under ideal operating conditions, the tension
differential circuit produces a zero signal to be summed with the tachometer-
generator signal. The tachometer-generator signal is the speed control signal
and it is positive for PAYOUT and negative for INHAUL. If the tension differ-
ential signal becomes positive, the tension is too high and a destroke signal is
produced. If the tension differential signa) becomes negative, the tension is
too low and a stroke signal is produced. Components of the constant tension
control circuit which perform these functions are discussed in the following
paragraphs.

4-18., BIDIRECTIONAL CIRCUIT (figure 4-1, shéet 3). Positive or negative

tachometer- generator signals from the tensioner are épplied simultaneously to
two operational amplifiers; however, each responds to only one polarity of
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signal. Since the tachometer-generator is installed to produce negative signals
on an INHAUL cycle, amplifier, AR2A is designated the INHAUL member of the cir-
cuit and the other (ARZ2B) is the PAYOUT amplifier. During an INHAUL cycle, when
cable is being picked-up and pulled aboard the ship, the tensioner machine must
work harder and therefore requires more tailing tension than the DOHB produces
at the same speed on an PAYOUT cycle. Consequently, the inhaul amplifier of the
circuit is designed to be adjusted to produce greater signal gain. Output from
the bidirectional circuit is applied at the summing junction of the next stage.
This stage is a unity gain inverting amplifier and passes on the algebraic sum
of the tachometer-generator signal and the tension differential signal to the
output drive amplifier (AR6).

4-19, LOAD CELL AMPLIFIER/TENSION SET CIRCUIT (figure 4-3, sheet 3). Since
signal voltages produced by the strain gage of the load cell are relatively
small, ie, in the millivolts, a specially designed operational amplifier (ARS5)
is used to condition the signal. This amplifier is an instrumentation amplifier
and has two main purposes: to provide electrical noise rejection and to provide
precision voltage gain. In this application, the gain is approximately 296.
Output from the load cell amplifier is applied to the next stage, a summing
inverting amplifier. Here, the load cell signal is summed at an input summing
junction with a calibrated voltage signal. This signal is produced when an
operator positions the TENSION SET knob on the control console. Gain of the
summing amplifier is adjustable and determined by the position of the MACHINE HI
GEAR/LO GEAR switch. When this switch is in the HI GEAR position, relay K3 is
energized and the feedback resistor R10 is switched into the circuit. When this
resistor is switched into the circuit, the gain of the amplifier is -.8. When
relay K3 is deenergized, R10 is switched out and R9 is switched in and the gain
is changed to -1.

4-20. LOAD CELL-TENSION SET/TACHOMETER-GENERATOR SUMMING AMPLIFIER CIRCUIT
(figure 4-3, sheet 3). The summing junction of the summing amplifier sums sig-
nals from four possible sources: tachometer-generator inhaul (TP4), load cell-
tension set inhaul (TP7); tachometer-generator payout (TP2) and load cell-
tension set payout (TP6). Direction of tensioner operation determines which
pair of signals are summed. The amplifier is an adjustable gain inverting
amplifier with a gain of 1 {R-2) and an offset adjustment (R-1). This adjust-
ment is used to compensate for any leakage which may develop in the hydraulic
system., Output from the amplifier is applied through the normally closed con-
tacts of K1 to the output driver amplifier. When K1 is energized by the posi-
tioning of the TNSN/SPEED/BRAKE switch to the SPEED position, the automatic
constant tension circuit is disconnected and a circuit which produces signals
with the movement of the PAYOUT/HAUL IN lever is applied to the output driver
amplifier instead.

4-21. OQUTPUT DRIVER AMPLIFIER (figure 4-3, sheet 3). The output driver
amplifier (AR6) is a power amplifier which is designed to provide the driver
current to the servoactuator coil. By controlling the magnitude of servodrive
current, the power amplifier controls the degree of servovalve opening and
thereby the flow of hydraulic power to the DOHB hydraulic drive system, With
input signals that swing from positive to negative 8 vdc, output current can
vary up to +350 milliamperes. Feedback for the amplifier is through a 2,000 ohm
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adjustable resistor (set at 875 ohms) and is developed across a 2 ohm, 2 watt
resistor by the current flow after it has passed through the servoactuator coil.
The voltage gain of this amplifier is .0875.

4-22. DEADBAND CIRCUIT (figure 4-3, sheet 3). The deadband circuit consists of
two operational amplifiers, AR3A and AR3B, and two potentiometers, R7 and R8.

At present these adjustments are turned to the fully counterclockwise position
and make the deadband circuit functionally inoperative. However, the purpose of
the deadband circuit is to provide a region of inactive tension differential
signal response to prevent the cable laying machinery from hunting or oscilla-
ting around a tension setting. Each amplifier, AR3A and AR3B, is designed to
respond to only one polarity of signal. To set the region of inactive signal
response, a technician must adjust the screwdriver adjustments, R7 and R8, for a
value of threshold voltage to be applied to each amplifier. When the threshold
voltage is set, input tension differential signals must be of sufficient magni-
tude to overcome the threshold setting before the signal can be passed to the
next stage.

4-5/(4-6 blank)




I ——=— v <
LTEM PART OR
NO, NOMENCLATURE g d oG, 50, NARE F/M] USED ON ]
10§ SHUT OFF vaLvE 1 | 9zs9s-ue CIRCLE SEAL ! 0316203
1" FILTER 1 PF7502-11004 | ~ WABCO | 0316203
[H REGULATOR 1 PRIS6U-31004 WABCO 1 0316203
" LUBRICATOR 1 PG7602-24004 WABCO 1 0316203
b ouace s | Jrswe MARSH 37 0316131
AIR VALV
__15 :ggfo:kiz—nL t 2 PS0976-0002 WABCO [} 0316131
1] REGULATOR 1 PRTS64-31003 WABCO Bl 0316131
8| e 1| Psousu-o0002 WABCO 13 0316131
20 | ORAGBD CYLINLER 1 [ w2 HANNIFIN 2 p316127
2 2:’[’5:.,22‘"‘ Soueeze 1} 0200537 WGC % 316127
22 | rtRack squeezz crLinoER 1 | 200,697 WGC 2 316127
100 Pl 23 | ORaGBO CYLINGER 1| w2 HANKTFIN N oner2?
' ]
SIPS :;_@E‘
AR 3
(CRY ) oy i 2
100 PSR
c c8
+ — + __ -
| REGULATED SHIPS R
[ AR~ AIR ! '
)
a
04D N4TE %'BO PSi 1 ! co
1 e +C
] un— ,
I ] L__ "
H X TRACK
: UPPER FRAME SQUEEZE
€ (1518 - SQUEEZE
'
DRAGBOARDS
UPPER FRAME
SQUEEZE TRACK |
SQUEEZE
1 14)A 14)8 (14)C t
- I
A
r=-n
DRAGBOARDS
|
[}
1icio
[} 1 ClI
]
+CM
+CI15
- CONSOLE .
REFERENCE DRAWINGS :
1.WGC. DWG. NO. D316405
OUTLINE & GENERAL
ARRANGEMENT NAUBUC
i 2WGC. DWG. NO. D316371
' HYDRAULIC SCHEMATIC
NAUBUC
- B T LY
L PR T 4:- i e anmifhe




PaRT OR
i, NANE /N USED O ]
92598-4pP CIRCLE SEAL 1 0316203
PFTS02-11004 | ' wWASCO 1 0316203
PRTS64~ 31004 WABCO 1 0316203
PG 160224008 WABCO 1 0316203
77549 MARSH 37 31613
PS0976-0002 NABCO N 0316131
PRTS64- 31003 NABCO i 0316131
PSONIN-0002 wABCO 13 0316131
W 4-1/2 HANNIFIN N 0316127
0200, 537 WoC 9 0316127
(200,697 NGC [re] 0316127
WV 4172 HANRIFIN u 0316127
===
: ]
]
80 PSI 08)
E% s — Lo 09
e P-C *H
un— .
o4
X TRACK
e . UPPER FRAME SQUEEZE (:
(15)8 X SQUEEZE | 20)
3 !
F@]
TRACK @) 2
SQUEEZE 1 1 1 |(2 )
)

14)C

U

J

t 23
' (
Ci0 D ———
+C1 oIl
+CM Di4 .
Fcis 08 e
. - | _DOHB. MACHINE

REFERENCE DRAWINGS :
LWGC. DWG. NO. D316405
OUTLINE & GENERAL
ARRANGEMENT NAUBUC
2.WGC. DWG. NO. D316371
HYDRAULIC SCHEMATIC
NAUBUC

&

.

Figure 4-1,

A

R B K Ve

D316383

Pneumatic Schematic

4-7/(4-8 blank)




b AY %
ﬂ_vl_ lp ] l ;§ I(IS)
Al T8ue) A
|
: o 42 GPM |
¢ 42 GPM
un I14) REPLENISH
SERVO FILTER 4
1

. : ) !
a9 |
Tk

vB v
) +
an 1
| I
| a3 ' 333 70 S30 PSI
' GPM [
w® , '
a7 —- — 2
- b
p2 | | e § ; i , iR (‘\r EM
! 200 PSI, G | e \3OHP {
(REPL. PRESS), i ( N
, - — - 1 __.) (4 \ t
- ’ \ |
H ] - = T2 s !
! P_' - H N ! [] \
) .
) "'E?’“-"){ [ -—-&' \Jk-a»———.——ﬂF-—@L‘-
e X , i i e h2n
an 7 BOLO LMNES t- E;;_n__}w
. [] INDICATE FULL g
VA _ --A ? FLOW CAPACITY. '
- -4 ! ==
PIB | : |
2100 PSi|__DENISON SERIES 6 PRESSURE COMPENSATED PUMP LFB (25 c ! !
A ATE - {23) |
REPLENISH PUMP—" Y
SUCTION \j24) |
©6) 22)
POWER UNIT i‘”’
SHUT OFF VALVE
) __ BY SHIPYARD
‘ 1) (10) 1
1TEM PART OR WATER IN  WATER OUT
¢, ] NCNENELS TURE arr | o4, wo. NAE e | useo o
S J 10 | GUAGE 30 PSI U i MARSH 38 0316131
CONSOLE_ _ J |1 | cusce 3000 psi 1 fyme MARSH 39 0316131
12 | cusce 300 P 1| s MARSH w | o3erze
}; 13 | GUAGE 3000 PSI 2 | Jnm MARSH 12 0316128
! 14| GUAGE :200 Pt v | umse RS« 13| ones
- M & >N - emcnsnding —]




) - - -
1
- P4
' 1
\ o
1
<4 e o8] Jos 40 <
REPLENISH -- -
SERVO FILTER

|

Fi oT | !
A (19 X {

v 3 > ﬁcm
—_ y'\.. e e A vl[n__—@—qr ' @ LOW|
1 [ |
t o ]
1 |33 710 SO PSI l
; 76 PM
[ 4
(20)
3
| i LW . |

KSOHP

’ e
|
D>--_.__,J}_-..4____f. DOH.B. MACHINE _ -
-7 fan P 0
! 15 | FLOW CONTROL VALVE 1| F-arsoeac REGO P T [ o3eeen
BOLO LINES .
AT et 16 | DIRECTIONAL vaLvE 1 | DGuSU-O1BC-50 | VICKERS 6 | 036128
Low capsci. ! S— 17 ] NEEOLE VALV ) wum WARSH 5| ez
= < , ] | 18 { FILTER REPLEN. v | asomnr voC 6 0316128
] . )LFB (23 c | li2m : 19 | FLow controL VALE | 1| Fe00s PARKER ? | onewn
REPLENISH m—//h 1 20 | ELECTRIC MOTOR V| a3788e wGC 3 316128
SUCTION (24) | 2t | mERmo vave v | wooer suoe AMOT CONTROLS | 8 | D316128
- [ —
{22) 22 | FILTER RETURN \ 2207918 wGC 5 0316128
26) F-302-H1-0P
23 | wEaT ExcunER v | B Yo 0 | oneizs
) [0 | FILTER sucTion T | ann [ V[ usiee
—_—— 25 | HYoRAULIC P v | axm VGC (DENISON) | 11 | 03t61zs
295528~ ARNTO-
SHUT OFF VALVE % | wearer V| sseeh CHROMALOX 15 | o3erzs
BY SHIPYARD 21 HYDRAULIC MOTOR H MFOS-020-31 DENISON 190 D36I27
28 | wroRAuLIC BRAKE 2 [
1 | onem weC 2 | onees
T o g o | wooo | WERIN  WATER ouT 2| mservoe
’ - - 7
» MARSH | onen D316371A
» MRSH » | onen . .
- Figure 4-2. Hydraulic Schematic
" MARSH w | onerzs
0 ] 12 | o3eize
2 T 13| sz . 4-9/(4-10 blank)

- ~ne




v ] N\
4
PONER 103 107, SERVO
OFF _Ow - - PKSE’S] .
300 SEN 15 2-14  T8S-21 T
1831 £t 832 TBY-1  TBu-2 , ®BIS1 815-2 T8
101 1014 0.0 T r—ﬂ'l T
120 vaC 104 05100 J1o i
18 50z POMER '
83-3 £2 T84 Tad-3 oYU\ AVAILABLE :
—— e\ P O— L QO
102 102R
10R TBu-4 $101 REPL PRESS
5 ras-a 180 PSI
TB4-16 o %
si2
O TB5-4
LAWP TEST
RELAY AIR PRESS
90 Pl
TBY-10 TBi-18 OI% T2t
IS0 TBS-13 woToR si3
O RUN
sue TEP 1
85-3 176°F BI5-3 K qpis-y  TB2-16 18523 TH
TB17-1 7]
sty W N
4y
o
TENSION E
A Bs5-10. /@ TB5-9  TBI-% F3 TB2-22 RIS K¢ }J
— :O!Z'u'o‘l! P o E 11
{
o
! -
™12 85~1: TB3-10 % "
| e o —% "o——o—zﬂl W
! usi07 28 130
at ™B15-15  TB2-12 TBS-20 \ __ s $106
™7- 'k 4 MOTOR
’jr LT 1 OVERLOAD Y5 B SEL
\
H J ™6-14 3
Kt \
—=4t smr $107 1%
' EERS STOP )
- ) - RESET OERG ‘
103 107 ' 104 1 86-16 STOP 618
1 &o——10
! B ' S10 E
y U ]
i s I ‘L
.3 » 1 2 620
—h —x i u
' ! 0 #H 2'g =]
' ] f}
' ] )
[}
o VAL 1} ) X1
Y R ’:' ht "}f Il 2 WP, ¢ 5
o
| ] '
13 ; : N 13
—— —%- J
| -
103
To SH2
v 1
REV. STATUS 1
A {
) ‘
% !
———1
- -~ oA D ) - — .




103 107, sEavo m 104
-1° ’l ;:Eosgsl ‘ 05102
mis-1 K 1Bis-2  TR2-18  TRS-21 TBS-22 ¢
~ ' <
1817-2 r—c‘go———u-Tﬁi —0 -0—0 15 /’ﬂ\—o e
LW
X
341
T- AN
REPL PRESS
i8%0 PS1 ™6~10 05103
85-2 o—— RERL
’ 16 o T — /1/ R)—‘\ 'fﬁ”
sz "
A} —O 1869
? o TesT
RELAY 4R PRESS b5 104 NOTES:
T'BG-”IZ Y AR 1. INTERCONNECT WIRE LIST A307881.
TB- 18 O o= 2 PRESS
N e 2. ELECT. GENERAL ARRANGEMENT 316125,
31H K, 3. CONSOLE WIRING DIAGRAM D316130.
noroR
[T H— —Omen . CONSOLE ASSEMBLY D316131.
S. WIRE NUMBER DESIGNATIONS:
S TEP 05105 100 SERIES - AC SIGNALS
5-3 170°F ®I15-3 K sy TB2-16 TB5-23  TBS-A N b 200 SERIES - DC SIGNALS
i 7z F—0 o ° T ,®\ ) 4 6. (DS CONTACTS ARE DOOR SWITCH INTERLOCKS
HIGH LOCATED ON POWER UNIT MOTOR CONTROLLER.
Kl TB13-23 7. BOTH AC & OC CIRCUITS ARE CONNECTED TO
Sty yy S106. WHEN WIRING AND TROUBLESHOOTING,
Al ;gtgss BE CAREFUL 10 KEEP AC & DC CIRCUITS
rENSIons’“:MKE Sobf‘g?m e orctemes uten ?:)IR{ TERCONNECT HAS BEEN
. THIS SYSTEW'S ELECTR N
—L: A |x2 B9 Tys  F3 The-22 TIs6 SELECT) 8 TONVERTED TO CABLES ITH GUICK DISCONMECT FITTINGS.
1 126 DUE TO SPACE LIMTATINS PLUG, RECEPTACLE, MiD
" PIN NUMBER IDENTIFICATION FOR THESE FITTINGS {S
XE NOT SHOWN ON THIS DRAWING. REFER T0 WG( DWGS
0316125 AND A307881 FOR THESE IDENTITIES.
X
512 TBS-1: TB3-10 TB2-24 TBI5-8
¢ —0 0——0—4 '—OT—O—J\PWO——O—'{
S|06
MOTOR ]
P VERLOAD SYS M8 SEL oo T0 3
!
J N 614 srorns
s107 12 RELAY
be Te-18 SEE NOTE 7
© E] 5'1‘0",‘“"' 106
RELAY e | conracrs
sl
TENSION { X
EMERGENCY (]
TR ST0P ON SPEED X
BRAKE
T -
103 104
TosH2 10 SH2
D3161268
STAT , .
ot m"f;“ul——]s, Figure 4-3. Electrical System Schematic
'
M (Sheet 1 of 3)
My (g | & A
4-11/(4-12 blank)
Lal = I S
_ L - A o ) — .




ﬁ g \
104 _ 1o 84t
103 -
ToSH 1 <
182-7 BIL-8 TBI4-19 ™82-9
—0 o— —O— : L]
TB4-7Q——753 - =
DOHB MACHINE
r— -——— TRANSHI TTER
DRIVE
TB14-2
150
TB2-1
TBY-19
TBii-20
B131
5 DIGIT
CEIVER
(1 REV = 1 FOOT) \ ————— : &gﬁ‘cgzl
X 813-5
TBI3-4 o
T8U~12 103 -O- —O- 56
1-TOSH 3
- 0
10 SH 3 103
usﬂg ON OUTSIDE OF MOTOR CONTROLLER DCUR
K
P . n TB16~5
L 1 O - I
|
[
1
i
! nOTOR
! ’
CONSOLE :fo;“
120 VAC conso |
18 60 HZ
HEATERS |
|
i
I
]
i
s a——
E7] 3 ™ © © w3
v —— ~ M
- e o p)




104 _ 10 84 )
TBI-10 29
— o T
5 pielt
RECHANCIAL
COUNTER
I35
104 ) TaS-6
| ~TOSH3
L 0
TB12-22 TBI-™
“ 'S‘E?FOI: ON OUTSIDE OF MOTOR CONTROLLER DOOR
t Jll TB16-5
a———z-O |1 O — VT3
' )
[}
% | =
1
noTOR
1 1 HE!TER 120 ¥ ;D:l:‘m
| HI0S 19, '
)
i
i 1
) ' [:
AC _—_—
1 1 3
i
|
L % ol
‘ 3 D316126A

Figure 4-3. Electrical System Schematic
(Sheet 2 of 3)

4-13/(4-14 blank)




TSN MACHINE ELECTRONLCS CONTPOL DOX REF, OVG, WD, DUMEY  _ _ .
p101 1o Fm———— — e e e e e e e e e e
TB1-1 TB10-1 . OPER(S)
-7 8Y0-7 ! . 0K 15V (-10V=3KL8) TENSION SET
—— 0 Ay, TB1 ) SE
: i TEST(0-7) .
.
. . ! N " (10v=3KLB) MACHINE TENSION
: ! FILTER ETE R = LG ADJ s
| ™0 an RI0= HG ADJ
| ’ ) B LC_cowp-pos 51d
81-9 810-9 al m-al T2 faRs -
rd ? INST w0
L LEINE I LT o ' R13=0FFSET A
VY m;:; 200 818-11 I S RI2=GAIN b |
sV = 38 sYS a &) Zo—-10.7v b )
(~10v=3KLB)  TEMSION Oy mi-1s b 1
e S
SEt > \
. RIOI
81422 N AN L v, —_— %ER(M) Y pavout
(*) Ry > = C— 1
oy EG SIG = PAYOUT 8= - O TEsTie |
6= 1UUORPN N = PAYOU - o C - \
(50MA AX) POS SIG = INHAUL TB12-12 , et @ st 1:51(«) RYS=10K RIN '
=) I3 TEY213 X ittty A —— ' 4
200 C > AGY DELAY ' n
TBi-24 758;1 -3 £ "

(R o n
axr fes ).....___131_1gf>:,
SYS 4 3 ;%\, ST

HI/ZLO GEAR SEL  SLOPE

811-23
p

g TAQH
SYS GAIN SELECT (SPARE) IRECTIONAL
_IBI:9Fy S SYS GAIN SELECT P E}EKL!? )
LN TBI 53' TNSN/SPEED SELECT
T
)\)—E)|>—I—ELZZC|>-—-|5V
| . NEG SIG = PAYOUT
W,/ BI6A POS SIG = INHAUL
! |
I [ SYSTEN |
260 ) ' ... -~ LTI -/
IU-15 TRI-2 T810-2 P102' 4102 i - T TTTTsT s s s
= |
814-21 251 181-8 T810-8 l | 1 (-10v=3
T — Ay T81-7 *15¥
{
1 I 410v=3¢
! . FILTER ETER = 16 ADJ 5 7N
X ' - RID = G AQJ (NEG) RS = P
B1-10 B15-10 ; L O = [POS SI
o o LAY TREA MB 19 oeaemin |0
BI-4 u INST AMP . 2R3
| O el , ! R13=0FFSET A -
™12 ! RI2=GAIN Al 1
B ——O— D> RIS <10, 9v ¢
s D I : !
- o} BI-15} R3:=LG ADJ
(-10v=3K18)  TENSION —r —D e B 1y .
s b i I
RiOY /RICY 200 - l ! 1 B m
Sysa e re-11 i ke J;  OPERA) :PAVCUT -+ S
250 811- TEST(6 v AR}
. 20 N [
RIH-OH ] )_LHLLO_ 5y .eswu ' ) A G
TB11-24 ﬁ?;gr RN r—g——'—_q, | m
O— — v A Cecay  [SL0 A RI=0F!
1’82-2 [ Bl-3 %V 74 { IwauL P ™
X7 R - !

£
svs 8 2

Ws cea se. SO O m——Llio.
5108

| '
st i
s8¢ J | ‘
LY S At i il 81-2
TN5N/SPEED/BRAKE

g
r ﬁﬁ—é——— SYS GAIN SELECT  (SPARE)
$rghasm iy 29 -80S GAIN SELECT i
106 pof—s LN K T81-5_ L TNSH/SPEED SELECT v,

>

SYS A B9 rgil-s | |JB1I- ~v8
2 2 N ’)—L-W-LZQ?__ ~15v
103 " ' i p"5§ §{2 . rmn
) TBI-6 . = INAW
SPEED » —C
SYS 8 f

SYSTEN B

]
lL ST " T M




TAQH
BIDIRECTIONAL
At @_v

NEG SI1G = PAYOUT

] ~ e
F - - - —]
r_____-__.._--_--..----------------_-__---1 :
! !
(-10v=3x18) TENSION SET OBl M
] ) 21
{10vE3KI8) MACHINE TENSION Lysi-16 ¢ 811-17
AECIE e n
~ (NEG) 8cPOS SIG DB ADJ
LC_COMP=POS 51 P (e
m -
A z
ARY
-t o 0
[ SPEED
METER
caL SPEED
R104 s« ®01
Lv812-14
1K :& ggn : - 200 e
5 R2=GAIN | 10 X3 Tension
RI=0FFSEY \ ’ SH 1 SET READOUT
| i 5105
1 X
1
-
1 \ l’
ELECT (SPARE) i
1

'
TB!?-;I |

)
POS SIG = [NHAUL ) X2
s F$  TBI~1S  TBIE-T1
PC3 CONTROL CARD ()17
______ e e e e _ stSTERA NG 0313522 1 , "—0‘4I
———————————————————————————— 1 ! wIZ9
(-10¥=3x1B) TENSION SET B1-11 Cl ‘ mz:—lo * [“?’
. Om) r

(10v=3K(8) PACHINE TENSION O‘ BI-i6 :'Lz
2

RT = NEG SIG (B ADY |
R3 = POS SIC 0B ADJ

GE MoV
N1%2A3

GAIN § ?n::z |LTnsH MACH. ELECT. COMTROL BOX REF. MG, IO._E}\M}_1
v o Ko : ' Is e J103:P103
1.2 ' TBY-14 AC (HOTY
CELAY % R1=0FFSET i i WA — 15y ac - 2
¢ : ' -va —{T T—-15v I
s A 1 ! ] icomaon AL '
e A bo ! w—T D '
1 1 ) -v8 —{ T-15v | T85-8 4C (COM)
| Thou : { \ @ cowon_ A¢J N ;2
ELECT  (SPARE) BIDIRECTIONAL § . —
L1B(C]
—Iﬂ;—( : ).Q 1 ,;; o %
@a : DO TENSIW/SPEED CONTROLS B B
|
b D3136126A
s et |
= ] ‘
i Figure 4~3. Electrical System Schematic
PC3 CONTROL i
e e e _ssTme_ _ _ ___ _oeonmgs ™ | | (Sheet 3 of 3)
-
L. - - .- ’/\ 4-15/(4-16 blank)
{
! ) e
I
|
— —< s M o p) - o .




—gronge

SECTION V
MAINTENANCE AND REPAIR

5-1.  INTRODUCTION.

5-2. This section of the manual contains instructions for preventive and cor-
rective maintenance of the Control Console components., Refer to the appendix at
the back of the manual for maintenance procedures relating to vendor supplied
components. )

$-3.  SAFETY PRECAUTIONS.

WARNING

Voltage in the control console is sufficient to cause death.

Bleed off hydraulic and pneumatic pressure before disconnect-
ing any hydraulic and pneumatic lines.

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

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

3. Tag the power units, motor controller, motor starter, and other equipment
power sources DO NOT ENERGIZE when performing maintenance actions.

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

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 control console, a scheduled

maintenance procedure SHALL be followed. Thus potential malfunctions and

gefeﬁgive parts can be found before they cause trouble and/or equipment
reakdown,

5-6, CLEANING. Periodically open the control console enclosure and inspect
for mechanical and electrical integrity, If dust, lint, or other foreign matter

is present, deenergize the equipment and remove the foreign matter. Use a
vacuum cleaner {if avaflable,

5-7. LUBRICATION. Refer to DOHB Tension Machine manual, section V for
lubrication chart.

5-1




5-8.  PRINTED CIRCUIT (PC) CARD HANDLING PROCEDURES. When handling PC cards,
the following procedures SHALL be observed.

1. Never remove or install a PC card when power is applied to the control
console.

2. wWhen removing or installing cards, handle each by the edge of the card
only.

3. Never touch card contacts or pins with the bare hands. Perspiration from
the skin can cause galvanic action to be introduced and lead to noisy or faulty
operation.

5-9.  CORRECTIVE MAINTENANCE.

5-10. FIELD REPAIR. Field repair to the hydraulic, pneumatic, electrical, and
electronic components of the control console should be limited to replacement of
gages, pneumatic control valves, electrical switches, circuit breakers, power
supplies, PC cards, and other hardware components listed in section VI. Main-
tenance procedures for the care of vendor supplied components is contained in
the appendix at the back of the manual. When handling PC cards, observe the
procedure given in paragraph 5-8.
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SECTION VI
PARTS LISTS

6-1.  INTRODUCTION.

6-2. This section contains assembly drawings and parts lists for the major
components of the equipment covered by this manual.

6-3.  ASSEMBLY DRAWINGS.

6-4., The assembly drawings are annotated with callout numbers which are keyed
to the item number column of the parts lists. The callout numbers facilitate
locating and identifying individual parts for each major component.

6-5. PARTS LISTS.
6-6. The parts lists are divided into columns as follows:

1. ITEM NUMBER, Lists in numerical order, the callout or find number for
individual items of each major component.

2. DESCRIPTION. Contains a descriptive title or phrase for each item
assigned a find number.

3. QUANTITY. Lists the number of items per major component.
4. PART NUMBER (P/N). Lists the manufacturer's number for the item,

5. VENDOR CODE. Lists the name of the manufacturer for the item. If the
abbreviation COML appears in this column, it means that the item is a common
commercially available item,

6. REMARKS, Lists pertinent information not contained in other columns,
6-7. HOW TO ORDER PARTS.

6-8. Western Gear Corporation recognizes the need for expeditious service and
endeavors to provide the best service possible in filling your order. To avoid
error and possible delay in the delivery of parts, it is important that we re-

ceive complete and accurate identification of the part(s) ordered.

6-9., Parts may be ordered by mail, telephone, or telex. An order form is pro-
vided for ordering parts 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 pro-
vided. When possible, mail a completed order form as a followup for orders
placed by telephone or telex.
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6-10.

1.

2.
3‘

9‘

10.

11.

12.

13.

14,

The following instructions for completing the order form are keyed to the
numbered blocks in the sample Customer Parts Order form. Copies of the Customer
Parts Order form are provided immediately following the sample.

ORDERED BY:

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

EQUIPMENT NOMENCLATURE:

MANUAL NO.:

MANUAL CHANGE NO. AND DATE:

FIG. NO.:

PAGE NO.:

ITEM NO.:

DESCRIPTION:

PART NO.:

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 page
(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 Tower left
corner of the title page and the date is
shown in the lower right corner.

Change number and change date are shown in
the Tower right corner of the title page.

Enter the number of the figure that illus-
trates the part,

Enter the page number of the table that
lists the part.

Enter the item number for the part from the
FIND NO. column.

Enter the complete description as shown in
the NOMENCLATURE column of the parts list
table.

Enter the part number as shown in the PART
NO. or DWG. NO. column.




15. VENDOR CODE: Enter either the five-digit number if shown
in the CODE IDENT. column or the manu-
facturer's name as shown in the NAME column.

16. QUANTITY ORDERED: Enter the total quantity ordered.

NOTE
For those ftems listed under vendor data (located in the
appendix) provide as complete an identification of the item
as possible using the above procedures.

NOTE

A11 nuts, bolts, lockwashers, and capscrews (except stainless)
must be cadmium or zinc plated.

6-3/(6-4 blank)
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| NOTES -

I ALL .38 TUBE "BODY ONLY FITTINGS
WILL USE NUT (F/N 21) ¢ SLEEVE

0 (FIN 22).

2 ALL .50 TURE ‘BODM ONLY FITTINGS

WILL USE NUT (F/N 23) ¢ SLEEVE
(F/N 24).

3. INTERCONMECTING PORTS CAPPED

h FOR SHIPMENT.

! 4. MOUNT AR CONDITIONER (F/N 1)

iy AS LOW AS POSSIBLE NITROUT

]_r 5 PREVENTING REMOVAL OF FWLTER

F ANG LUBRICATOR BOWLS.

(®

Ci5 Ci4 cgﬂ Clo cli €2 Cl 7
S . :—\'\:5 @@@@ (2) PLACES

SECTICN A-A STL STAMP .25 MiaH ETTERS.

JOLE
D316203C
Figure 6-2. Control Console Piping
Assembly (Sheet 1 of 4)
‘ ‘1. 6-21/(6-22 blank)

v




A S

o

P

©)(12)

N

TRACK SQUEEZE

N OUT

UPPER FRAME
SQUEEZE

l
©

&

8-/":--8

FhTe
@\Li 3
T 1@ | T&
Q

ldr,LJJ-—
V> &4

i
] @\

B

P@ (2 |9 2)

@9 @

4=

@/

Tﬁp

SHIPS AIR IN
(DRY) 100 PSI MAX.




<4

SHIP'S AIR IN
(DRY) 100 PSi MAX.

Control Console Piping
Assembly (Sheet 2 of 4)

6-23/(6-24 blank)




R ey - 2 < - ——
" v: MOMENCLATURE or. lg:: m .:uwnc'm“ -~ WATL MATL SPEC 'zo':::i” s’?v;::r::l:: 'céin L'.'s Ewar
' Ae. ConpiTionER ASSYT |4 CA2 37 wWac _ o
2 BuxEnd Uwew Erteo> | 1 B-WETk-65 | ParkeR ssT
a3 Unton Tee -BoDY - 3 B-TTx-5S " "
4 Tudt END REOUER. 2 B-G “TRETX-55 " "
5 MaLe RunTeg -BoDy - |1 8-RTX~ 35S " "
® MALE ConNECTOR - BoOY- |1 o-8 - FTX-5% " "
1 Mate Connkctoe - Bo0a - | 2 G-FTx-SS. " "
3 MALE Eudow -Bony- |@ G-CTY-%S " v
9 SuveL g:\m Tex 2 G- RGX-5% K .
Te NALE ConvecTot-BHoo3-1p G@-2 -FTx-3% " "
" ReauLATOR, | [PR75¢4 -31004 | \WABCO s
2 Femare CoNNECToLM’ 5 b -aTY -85 Pacren SST.
3 BuknD Uuion Booy |4 G -WTx-33 : !
3 Bunu D Uniodd Ergow Booy 5~ ©-WETX -8 " v
1< BuLio Umioo Bigod |2 & -WEBTX-S " sTL
16 Femalg Conmectod (9 b-aBTX-5 " STL
1% NEEDLE VALvE 2 10M=-0-1-3 [ Dapson
13 MalL CownecTog 4 6-FBTX-S Paccer sTL
20 MALE CONNECTOR 2 6GFBIX-S | PARKEKR 5TL
Y Nur 47 6-BTX Pancer STL
2L SLEEVE a7 G- Tx " "
a1 NuT B-BTx ©
4 Seeve ®-Tx . .
15 Tues 3807 0T ssT | A-269 309
» Tuee '-3;0 0. % -08% wag . W
27 Unien Teg Rapy - 6-JITX~5S Pasvce . 557
F
} (
< —t )} - amin R RS



CTURER REQ'D CERTS QALYFE:‘GLSI‘ »r raan :::L
At un L spec wlcefueln REreREnCE Les s :a;:
Wal _ o
ParxER, 58T
WAGLD 5
Pacese ssT.
.- STL
" sTL
Deason
Parcea. STL
PARKEK STL
Parcen <TL
5T ‘@;2@9 309
" "
Pasccr . 55T
D316203C
Figure 6-1. Control Console Assembly
(Sheet 3 of 4)
\6-25/(6-26 blank})
< —t Do e — a




- MANUF AC TURER
w0, NOMENCLATURE 'o‘v‘c'u: MAME WATL MATL $PEC ®
oot 306 o0 v .3 Ly
28 X 6.0\ 2 p
28 Fupe .38 0D « 0¥ wl 4 a p
A3, . 55T -269
30 T‘us:s 93:“0-0 A 039 WL 1 L0 AaadALEN
1 12.0 Uy "
TugE .38 O.0 « 049
3 A _B0.0 iny 5
TuBE .38 oD r .OoAD =t
32 x 840 ins 1 - y
- Fuee . . T
53 . (z,so Lze 0.0 X .04% 1 "
Tune .38 OO0 x .ol W
34 % 560 <& 1 .
ag . . )
as| e g ~
TuBE .50 o.0 x .04%
36 % 36.0 * i 3 . A
TusE .50 o.0 ¢ .04%
37 x 30.%1.3‘ 1 0" .
TuBE - S.0 x 045 oL
38 r %.0 13 "
39 Tupe .38 6.0x 99wl B
x 24.0 L 3 " " A
TuBe .38 0.Dx 049 '
40 v 30.5 1 i I J
Tudt .38 o.0.«04¥ -
44 lu % o - 1 . ‘
AP SCREW +30-T0 % 1.0
42 e S Wx up 4 IE0 SAE T149
N\ 38
Ay Dorp >0l 4 )
v . OD. %.04q W.
44 s :f i 7 seT |R-269-304
o .0, D i
";1_&.513._@&@/0& s FSBX-SS | PARKER |S.STL,
Vit DIScoNNECT
4o A//P/;AE 5 Y HN 3¢ EF] ,«l!e.ﬁf;_,— %, 5724 311 5.5Td
0qu7‘ CAP, 7 PDC G oot oz [nAsTIE
AVICK DISCONNECT
48 NIPDLE 2 SVHN 6-6F |SNAP TITE |S.STL (316 3.STL

Figu
Asse!



m A 4 A} —
RER REQ'D CERTS AL "E .'“GLEVY T ntuan -y
o L MATL SPEC wfeed = SPEC FOR GOV Las xs :‘E o
als
ssT | Agep
(2}
e
n [N
iy .
1"
"
n 1]
17
LTD SAhE T249
T)L'TD
R-26D- 304
SST  lcoawesen
kR |<.STL.
upDlE |5, 57231 5. 5T
et e e
AP TITE |S. STL |316 3.51L

D316203C

Figure 6-2. Control Console Piping
Assembly (Sheet 4 of 4)

. 6-27/(6-28 blank)

-~

i




(9

312837

figure 6-3. Air Conditioner Assembly
{Sheet 1 of 2)

6-29/(6-30 blank)




': ROMENCLATURE anv. :2: PART m“mmm“ nATL MATL SPEC LA sP‘:l&YrF&M c‘cfn]
. DWG NQ, NAME cletin Cé N REFERENCE
| Fiivee \ PFISOT-11004 WABRO
2 RESULATOR \ PRIS5GL4-31004 | WRBLO
a LuBt ¢ ATOR. | PGT7602 ~24004 | WALLD
4 SHuT o¢f VaweE | 92598 - 4PPG [ Cirsk SERL
5 PoE WIPPLE 2 \J2 -FF-SS Paexg Ry
® Femae Owe Tee \ Y2-Mmo-ss | Paecer.
7 MaLE ELpow) 1 8-Q1x~55 | Parkce
. Sueeve ' 5=Tx-$ PaeeER.
- NuT 1 b-8TX-5 Pavege,
1 NS ey smeo |2 - — ssT
1 BeAackeT 2 CA2BED WwWac
12 . souT .;;Q-zl;s (Iswa|2 304373 McMASTER .
13 MALE ComnnEc TOL 1 6-2 FTX =35 | Prsrta
14 SLEEVE i @-TxX-5 PARKER
s nNuT 1 S-8-r-5 Parke_
{
!
L S ——— P — e —




P N
NUFACTURER REQ'D CERTS 1 atans ::::_.
MATL —
| nane " - GBBE
Sof WABLO Y2 {PS
o4 | wesLO r
o4 Was o 2. 1es
G| CrezLe SERL
- | PrexgrR,
, | PrexeR.
f Parre e
LI R
| Pavege,
) - ssT
‘ wac
McMASTER | \NCLuEs NUTS
B | Pasxea
—
PARKER
Parke2_

C312837

Figure 6-3. Air Conditioner Assembly
(Sheet 2 of 2)

6-31/(6-32 blank)

+~




g e

| i . el -

14) -
KIREQD 15
Q)PLS. e

DQREQD.2
\IPLS.

/

B A W

N
:

7
N e

.0

RCF

5.CX)

REF,

(z)pl_s. 12Y13 }- (@)
(b S 1

=
1

=y e e

1.
|
] il el

——HINGE SIDE
OF COVER
RLF

——@¥ @PLS.
LOCATE

AS SHOWN

—

.

DETAIL

SEE NOTE ;

OB g

\.s' DIA. HOLE

{4YPLS.» REF,

A I s.go ———
\rﬁ:z:
P = T
v
| T A
3 (2)PLS. ah r
. Bl o,
P {.‘)D“)P’ il &
- - 2) P S—‘ it
(@ PLs, \wklr.u‘\ﬁ
I <]
°
o )
. |! | [ Wy}
= Lo &
\@o B3IREGD L L-J«L_.J e
~. @)PLS.
@ VIEW A-A




L

)

Qq)

REF

——@ @)PLs,
LOCATE

AS SHOWN

@-(4)PL s.

)PLS.

~

\.51 DI1a, HOLE

@IPLY. » REF.

Net-@reLs

(2) oLs,‘®\

~——HINGE %IDE
OF COVER

DETAIL I

SEE NOTE 3

COSSL =

6.00

—4

\ [P -

(2 PLS,\\J B

V] cr——F- - -}--?.. B

\\Czo TREQGD A
~

[
o
== = - -

VIEW A-A

LOCATE
, AS
) J SHOWN

2TZ CCMPUTFR FARTS LIST

FOR REVISICHS “C" § EARLIER 0F D313463,
<EE M5 PLD 33463,

FOR REVISICHS "D € LATER OF D313463,
SEE MIS PLD 317549,

NOTESS

. AFFLY "LOCTITE" 242 TO ALL THREADS,
7. TERMINAL PLUG ON P.C. BOAKD A%ty (F/N4)

SHOWN FOR ORIENTATION.  ALL OTHER
COMPOIENTS N T SHOWN FOQR CLARITY,

. ASSEMELY C(ONFIGURATON FOR REVISIONS <7 ¢

EARLIER SHOWN IN CETAIL [; SEE MIS FLOSIMS.
WIRE PER WGC Dwe, CH2e20(F/N 33 ON
D313463.)

. WIRE REVISIONS *D* { LATER PER WGC DWG,

D3I7552, F/N 33 ON MIS PLD3IT1S4S,

D313463E

Figure 6-4. DOHB Tension/Speed Control
Assembly (Sheet 1 of 3)

r)ﬂ 6-33/(6-34 blank)

O




P/L NUMBER ENG REV
D313463 )
GE O
1 D313s507 -
2 (311259 B8
3 €311260 c
4 D313522 F
5 €311271 c
6 SPS300-12/15
7 ovkP-21
8 MS3102c-28-16S
9 MS3I102E-145-1P
10 S00376
11 23071-3
12 HLD
13 AGC-3/4
14 116296
15 108471

Figure 6-4,

P/L NOMENCLATURE
DOHB TENSION/SPEED
ASSY

1TEM
NOMENCLATURE
ENCLOSURE CcuTOUY
PANEL

CONTROL ASSY
BRACKET~-PC CARD

CONSTANT
oL

T -9
T MO
M own
- 2Z2n

» Zm
[ ]
X

me 0
—n n
Ll 17, ]

vo »nvo
-X X &M B
Do AT NHx O< OD

O pO MO »

iNnMm 22TV M

- DO CC CC OZ2 O ~NO —O
k 4
Pt PI M

VE v I TN i TD D =D

~n oOo® NN VL P> T

CODE IDENT
16603

QUANTITY

REQUIRED
1 EA
1 EA

EA

~

2 EA

£a

[} ]

2 £
2 €8
: EA
1 €4
z Eh
« EA
4 EA
4 €A
8 EA

& EA

D313463E

DOHB Tension Speed Control Assembly (Sheet 2 of 3)

6-35




V NOMENCLATURE

ENG ITEV
RE

ITEM
NUMEBER

FIND
NO

EA

NUT MEX LT ELASTIC STOP

NO 6

108476

16

EA

SCR MACH PAN HD PLTYD

4=40X50L6

116135

17

EA

REGULAK
NAL

PE B
NOMI

108470

18

EA

108475

19

EA

CH FH SST 100 DEG

A
EC 6-32 X 62

SCR MACH PAN HD #2-5€Xe5C
CROSS R

X

137337

20

R EaA
o< ECESSED PLTD

130095

21

EP

REGULAR

B
L PLTD 09 NOMINAL

SH PLAIN TYPE

WA
ST

108463

22

£a

132096

23

EA

1502-8LACK

24

£Ea

10-40450-14

25

£a

o

10-4045C~2¢

26

Ea

116312

7

EA

REGUL AR

£

WASH PLAIN TYFE
NO

108472

28

gl

OLLED WASHER

YLON R
YLTITE

N
N

2w

29

/SPEED ASSY Ea

A307734

30

Ea

V130LA1CA

31

Ea

D313630

33

D313463t

DOHB Tensfon Speed Control Assembly (Sheet 3 of 3)

Figure 6-4,

6-36




REFA 2

2a)23

2
"
o
—
ot 2
e 2 (
. ENC N D od

25 DR, THRU
@ assy

094 DR. THRU
COUNTER

SECTION 8-B

TYPICAL (2)PLS.

SHAFT

(2)- wer.

BOND TO F/N2 @ ASSY.
WITH "SCOTCH-WELD® NO. 2216
INDUSTRIAL ADHESIVE OR EQUIV
LOCATION OPTIONAL
@ @sLs
® / e e
e o e -
o /[ ® ® ®

é “'5":'

!
N OV RN ACH
BT 4

s

B-8 L

QPLs. ™

U

rer. ()

16.62
REF,

SECTION A-A




i/(} BOND TO F/N2 @ Ass¥.
WITH “SCOTCH-WELD® NO. 2216
INDUSTRIAL ADHESIVE OR EQUIN
LOCATION OPTIONAL

S

|

(22 (@EA. @ @) PLs

@ )PLS.

S OAEAL FT oy
. wc

l-
J
1’,
|||
'ﬁv\
I||

- ___JJ
""" 1 'l
]4.
. e
(-] e
LTHRU
r SHAFT
dypLs,
(1) 2eF. 7

nsr,-@

SECTION A-A™

/ .

o
@
=0

NOTES:
1,APPLY “LOCTITE"24Z TO ALL THREADS.

D316211A

Figure 6-5. Enclosure Assembly
(Sheet 1 of 3)

6-37/(6-38 blank)




P/L NJMRER FiWG REV P/L NOMENCLATURE
0316211 - ENCLOSUKE BSSY
FIND ITEW ENG 1TEW
NG NUMFER REV NOMENCLATUFE
1 Dlie212 - ENCLCSUFRE
2 D314371 B SYNCHRC/COUNTER £SSY
s C3116S2 & JPPER FRAME
€Y CTLo STRKXTeTSEX14400
4 111693 A LOWEP FRAME
ST STL «38X7e75Xx14.C0C
€ C3116%4 - WINCOW
LUCITE 2R «2SnTeT75XI44C0C
& C311&9% « GESKET=wINCOn
SPEC CONTL
7 C311e5+% - GESKET-LWR FRAME
& 312845 - GASKET=[MNCLOSUKF
CORK/NFOE o4CEXK12e412NM1€6aE
S A3CTESD - PANFL MUTEE-SFEFD
12 £3537%97 -~ FENDL ¥ETER=TENSICA
11 307902 - PENEL REZR}PC=ALTERED
o H O SMITH NT O 14F
12 A3C7323 - LARILS=TACLCSURE
13 ASex MULTI=J2aED COUPLING
FIC Or tC2UTV
16 N=3030-17/4 SEAL NUT
AMFeNERCE AL
15 4162 KNOF FLUTEL UAVIES
DEVIES
Figure 6-5. Enclosure Assembly (Sheet 2 of 3)
- " P j‘ - R, - -

COLE 1CtnT

1eel3

G
R

.
L

[l

N
U

)<

T
r

T s

v
!

1

™

3

™
~
r

a

]

iad

D316211

6-39



>0
-t
—

-
<L

jp p0¢Y
Jax

NOMENCLATURE

ENG ITEM

REV

Ea

COMFRESSION SPRING

LEE

LC=022C~0C

le

12 FaA

116411

17

1¢

1156408

18

Ea

b

10«

12

1377¢%

25

107361

21

TERVYINAL STRIF

KULKA

ITTes

")
(¥

MERKER STRIF

KULKA

MOGRTTH=XXKXF~1C

T4

£i

116263

29

FL

0316211

Enclosure Assembly (Sheet 3 of 3)

Figure 6-5,

6-40




/"\ ON 268898 C

Lo

T Sl
\ l ) 2.25/2.28 @ HOLE
.-—%CTT.CQNTEOL LEVER

EF

.219 P THRU
ag ‘//_(6) HOLES EQL =P
l .

MOUNTING HOLE PATTERN

L
XX’ i.!_.GZAPPEOX

10-2aNC
13 /() EQL SP N
ON 2.0888<C

\ 2.37 REF

NorTe :
F/N 17 OMITTED IN THIS VIEW FOR CARITY

Notes :

APPLY LOCT
OUND N BT
ATED B~ St
ENDS ZF =/
LUBE GEARS
(P/IN ©4.78]
CAN BE MaA
DRILLING &
ADDING Fiv

fiqure 6-6. Contr

{Sheet 1

of 3)



219 P THRU

N/"-\V/(" HOLES EQL =P

ON 26889 B C

\ ’ 7\- 2.25/2.28 @ HOLE

—-— = CONTROL LEVER
R X =2€EF
MOUNTING HOLE PATTERN
o /230
e

W

~n

e
X 4.62 APPROX
i

10-24 NC
13 )(e) EQL SP
ON 2.688BC

2.37 REF
|

|

Norte :
F/N 17 OMITTED IN THIS VIEW FOR CLARITY

Notes:

).  APPLY LOCTITE Z4&2 RETAINING CCMP-
OUND N BORE CF /N 'S AFTER LCC-
ATED BY SET SCREW, AND ON THREADED
ENDS OF F/N = PRI(OR TO ASSEMa,

2. LUBE GEARS WITH MCBILPLEX EP24
(P/N ©4578) oR =ouUAL

3 <CAaN BE MADE FROM D3215002 BY
DRILLING £ TAPPING F/N | AND
ADDING F/n's 20 21,22

D315221

Figure 6-6. Control Quadrant Assembly
{Sheet 1 of 3)

6-41/(6-42 blank)




P/t *JvWRER NG
2315
LB I & S
vo NJM=ER
£312332
S AIZT442
oJRilR
@ 71x723]
SRR D
£ 11123
7T -2l12r"
= Ll
S yZRI-ll
10 L322
11 B1E3-17k-T
le SIILTEL
13 12%11¢
14 £0-=0Z (77
12 (43=1¢€=e1Zur

Figure 6-6.

REV

£NG
FEV

P/L NOMENCLATURE
CONTROL CULZDRANT ASSY
1TEYM

NOMFNCLATURE

HCUZING

20 €nE]1=TEE1])

TORFINGTCOH

L 1 TEL CTE
LICt

Mo OX B
TN s X

D> MYt g
"nT

-

—

-

T

canr 106nT
1€6L2

QUALTIYY
kTGUIntC

1 g&

o be

1 fs

1 7L

16t

1 ¢

1 2

Iott

PR

o F1

DR

[

I oFr

Toet
D315221

Control Quadrant Assembly (Sheet 2 of 3)

6-43




6-44

& e
L
o

17

ITEM
NUMEER

€312101

Figure 6-6,

nri

m>

=<

v
ENCLATURE

£ 2e.250 L1A
RDUR

VO MO Ze
—
™
p

- owWwr e O e (0
O D M RN =D <M O
o orn U P O MP ETM
x T M
(7] XD~
n e
C v P O

-1

(=1
[ Nal

Control Quadrant Assembly (Sheet 3 of 3)

D315221

Fe

e

£e




—(3) PLS.

SEE NOTE 2

; Y T oo =

-TeY - Te 3 — ‘ [ —
\\‘_4:/ - \ ! . '1 ] A T
“ o |
9 X j
|

1
RGN e

SIS ===

S Y |70 T

o)

— | 1S BIACE  BQUE AT REF
21 REQ D) sl s Gl I
(a) PLS. — D @
5 | oy

A SRS G S

SEE —°FS- 6 T
NOTE 1 P @/':> . i
L.[d iy

1

(2)PLS.

I

SEE NOTE 2-19

0. 1
(2)REQ' D
! 3 ?r @(3) PLS. @ @PLS.
| \
@ AR N (10 “]o

NOTES:

LAPPLY LASZ
CFs ONL‘T’:
OF FRONT

2. LOCATE F/N
AS SHOWN.

. APPLY “LOC]
THREADS.

4. SEE WGC DWGr

[9Y

T-BOX | DETA
QUICK DISCONN
ON THIS I-ROM
S. SEE WGC 9w;1
QUILK DISCONN




=

LS.

S 2 REQD @pLs.
_t@{ @(3) PLS. @

s
5

NS

T 1T 17T

12.00
REF.

E -
d

NOTES:

LAPPLY LABELS (F/N 14: "F1" TURU
"F5” ONLY) TO REVERSE SIDE
OF FRONT PANEL AS SHOWN.

2.LOCATE F/N'S 18¢19 APPROX.
AS SHOWN.

3. APPLY "LOCTITE" 242 TO ALL
THREADS.

4. SEE WGC DWG NO. 0316125,5H2 FOR
b . J-BOX | DETAIL SHOWING ASSEMBLY OF
@ QUICK DISCONNECT ELECTRICAL FITTINGS
(2)PLS. ON THIS I-BOX.
@ 5. SEE WGC DWG NO. A3OT788! FOR T-BOX 1
QUICK DISCONNECT FITTING WIRING.

C3128618

Figure 6-7. Junction Box Assembly
(Sheet 1 of 3)

N
“ 6-45/(6-46 blank)




CCDE IDENT

16603

SE 10 _AwmP
E OR EGUIV

MINAL BLOCK
K

Y]

S

F/L NOMENCLATURE
TERMI
KULKA

010 F

TELFU

JUNCTION BOX ASCY

A ENCLOSURE CUTOUT
- PANEL CUTOUT

REV NOMENCLATURE

ENG ITEM

ENG REV

IR

I
€312862
€312863
6TB24
116408
137765
340~255
9003E3

P/L NJMB
C312¢e61
FIND
NO

1

2

3

4

[ 4

[

7

N

F SLO=-BLO

VAL

L3 ]
o
(@)

[
Ea
6-47

(3128618

GA X 1425 X750
R EGUIV

4t
0

A LABELS
Junction Box Assembly (Sheet 2 of 3)

coe

M12622/20~08

T

Figure 6-7.

v19622/2=-026
M19e22/2-00C4
M13622/19-0005

B211RE
A307913
116362

5
10
11
12
13
14
15




g

6-48

FIND
NO

16

17

18

19

20

21

ITEM
NUMBER
108486
6w
A=HCT-1
01002051
900428

B312041

Figure 6-7. Junction Box Assembly (Sheet 3 of 3)

ITEM

NOMENCLATURE

NUT HEXLY THIN STOP PLTD
#6 ¢138-32 ESNA 22NTM=-62
ROLLED WASHEK

NYLTITE

CORROSION INHIBITOR
HOFFMAN

HEATER

WATLOW

312750 FUSE o755 AMP
LITTELFUSE OR EQUIV
NAMEPLATE

SST SH 22 GA X 1425 X2.£:Z

m O<

1 Ea

1 EA

C3128618




f) 0@@ SEE NOTE 3 44 DIA.

.88 REF, (a) PLS.
19.25 REF. REF.

—t - .
i 4 (e)PLS.

—
u
o . T LOCATE APPROX.
@ ?\w.fl AS SHOWN
L B i)
1 +

> & ] & ] (E/
¢ (3 )xowus.
/

(N (183 prs
8]

REF. 21.0
REF

S Ll L 0

E

:

\

1

i
Fi
5

Wk

88

(2)PLS ’g o o > -%— X z i) o
! L —1
() //.
(@ eLs '0 ®
@
== ==
o o!

21.0 REF.




b

(B9 s nore 3

i

sl

|
—

D 3|

-
calcE &3

l

| el

¢

/

(e)PLS.

LOCATE APPROX.
AS SHOWN

/@<9)p|. 5.

(ta) PLS

NOTES:

. APPLY "LOCTITE" 242 TO ALL THREADS,

2 WIRE PER D316130, CONSOLE WIRING DIAGRAM.

3, JUMPERS (F/N’S 17,18,19 § 20) TO BE INSTALLED AS
PER D316130.

D316223A

Figure 6-8. Terminal Panel Assembly
(Sheet 1 of 3)

@ 6-49/(6-50 blank)

7




P/L NUMBER ENG
0316223 (o
FIND 1ITEM
NO NUMEER

1 D3le23«

2 (C3128e0

3 A3C791:Z

4 D2eMR3CA

5 D2&MR51A

6 KHS17A11-120

7 27t168

8 D2eMC4

9 67824

10 116274

11 116275

12 108474

13 116165

14 108472

15 V1306LAL0A

Figure 6-8,

REV

P/L NOMENCLATURE
TERMINAL PANEL ASSY

1TEW

NOMENCLATURE
PANEL-ALTERED

RELAY MOUNTING ANGLE

STL 19 X 150 X Za0 X4oO
LABELS=~TERM PANEL
R=HpMMER

R=-HAMMER

T® NNV OX

R

- up e ro
ML M« M M<

Z X+ D

rMAL
F

SCCKETY
UMFIZLD

It

10 0 4qC =D g 4
-

©O CM CcO 00O oM CcMm o Ccm
X Oom tiMm XT .7
MY e

VO - O

o< ZE O VE O = X— NI DO
W v oM

M OX»
o

CODE ICENT
16603

QUANTITY
REGUIRED
1l EA

1 EA

1 €4

1 E8

1 EL

1 £¢

i B8

1 EA

S EA

le £4

c E&

24 ER

EA

n

2 EA

3 EA

D316223A

Technical Panel Assambly (Sheet 2 of 3)

6-51



6-52

FIND
NO
16
17
18
19

20

ITEM
NUMBER
vi8ZA3
A308433
6TBY=-2
6TEJ=~4

6TBJ=6

Figure 6-8,

ENG ITEM
REV NOMENCLATURE

VARISTOR
GE MOV

JUMPER FOR KULKA &7
1578 TERMINAL BLOCK

JUMPER (2 POS)
KULK

UMPER (4 POS)
LKA

U
UMPEP (6 POS)
ULK

B AND
S

J
K
J
K

Technical Panel Assembly (Sheet 3 of 3)

QUANTITY
REGQUIRED
1 EA
26 EA
4 EA

1 €4

1 EA

D316223A




APPENDIX A

PNEUMATIC AND HYDRAULIC PIPING
FABRICATION AND INSTALLATION PROCEDURES

A-1/(A-2 blank)




A -~
REVISIONS
TONE | LTR SECRPTION DATE APPROVID
A_JAdd time limit to -3, #8 page 17 6-9-72
B [Sht 17: Para 4-&, Added to PICKLING--- | 3-4-0]

"AND CLEANING".
"Corrosion resistant..."”

After "steel pipe" added

sz: r

o Eliminated socket weld fittings; revised
Sht 5, 8, 10, 12, % 13; deleted Sht 9 &
14.

7-30-3
\s#

D Revised Sht 6,8,10,11,12,413 to reflect
new welding procedure as described in
Note 2A, sht 6.

g-2-82

cH

Lol

E .{ Added Rev status to Sht 1.
i Sht. 9 and 14,

Clarified

3-22-82,
I . C‘—.—:

PNEUMATIC AND HYDRAULIC PIPING

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

EV - |- |-|-|-|-|-]- - -
BHT |19)20(21{22,23(24)25(26(27 |28(29
¥/N| WEXTASSY |OTY| USED OW EVie |- |- ]-1-[pl-]o pjojp(DJE-]-48
APPLICATION HT [1|2(3ais]6]|7 e 10/ 11| 12]13114] 15] 16]17
LIMITS On VY MACHINERY DIVISION
MACKHINED DRFENSIONS WGSTeRn MEA
excery “'::“ 2- 2.77 GEAR COAPORATION mm’ W‘SH'NGTON
e ORAWN €. LARSEN
X eed TG ¢ LARSEN PNEUMATIC AND HYDRAULIC PIPING
XX =2 010 ENGR €. LARSEN
FRACTIONAL % 1/32 SGL | COOC IDENT MO, RV
1 A| 16603 4305765 £
BREAX ALL —t
SHARP £DGES % SCALE fwr W|sier 1 o 3
MICROCIMED E
- a J - .

A-3



A-4

APPROVAL SHEET

DATE

Vd
QUALITY CONTROL MANACER < c. e 3 - i-77
PRODUCT SERVICES MANAGER . 2-3-7
ENGINEERING MANACER 2-14-77

PRODUCT SAFETY COMMITTEE ,
CHAIRMAN ﬁ Zﬁ::ﬁ‘ 3., -77

e —————
$I12€ | CODE IDENT NO.

W s:.renp Oiaton Al16603 AJ05765

EVERETT WASHINGTON 88201

SCALE 1 ] SHEET 2

MILRUFILVED <




TABLE OF CONTENTS

SHEET
1-0 Introduction . . . . . . . . . .. e e e 4
2-0 Piping Design and Arrangement . . . . . . . . 5
3-0 Fabrication . . . . . . . . ... e e 6
4-0 Cleaning and Pickling . . . . . . . . e 16
5-0 Hydrostatic Testing Prior to Instaliation . . . . . . . . . . . 19
6-0 Installation . . . . . . .. .. ..o 20
7-0 Hydrostatic Testing and Flushing After Instaliation . 2
8-0 Charging Nydraulic System . . . . . . . . . . . ... 23
Appendix A - Carbon Stee! Pipe Pickling ¢ Treatment 25
Appendix B - Corrosion Resistant Steel Pipe Pickling
and Treatment . . . . . . . . . . 27
Appendix C - Nonferrous Pipe Pickling and Treatment 28
W " SI1ZE | CODE IDENT NO.
DM%“M Al 16603 A305765
EVERETT, WASHINGTON 98201
SCALE 1 |sHeer 3

MIFRATHNED ©

A-5



_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
stwined 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 particies
will damage critical 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 clearn and structurally sound piping
systems. This objective can be attained by following the basic requirements of
this document.

Failure of WGC 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 WCC and for which WCC dis-
claims all liability.

The utilization of the procedures outlined herein can involve certain safety hazards
for which certain precautions must be employed, either as expressly set forth here-
in or as may be customary and usual in the industry. W(GC 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. PIPINC DESICN AND ARRANGEMENT

1 Piping sizes, allowable stresses and other physica! design features must be as
dictated by contractua! requirements: Codes, ANSI, USCu, USN, ABS, etc. No
responsibility for structursl design is assumed or intended in these specifica-
tions .

2. When cleaniiness of the piping system affects the warranty of equipment pro-
vided by WCC. 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 seamless steel pipe of low or medium carbon content ASTM A 10¢
CR. B, or MIL-T-20157, Type E. This material is smoother and far easier to
clean than hot-drawn seamless or welded steel pipe, which often contains deep
pits or scratches in the interior, and usually 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 material for high pressure pneumatic service
is seamless copper, copper-nickle (70-30 alloy), or stainiess steel piping
Piping of this mater:al is easy to clean and will not corrode due to condensa-
tion and moisture in the air supply system.

5. 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 shou!d be instalied 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 p:pe runs must be provided
to facilitate flushing of the tines and pressure testing prior to operation

SIZE | CODE IDENT NO. REV

omon | A | 16603

EVERETT WASHINGTON 98201

SCALE 1 [sum 5

A-7




A-8

3-0.

2A.

w

FABRICATION

The equipment and components should be finatly located and fixed in place
before fabrication of the interconnecting piping is started. All case breathers
and shaft seals should be tightly masked, no units diun)mblcd nor opened
for inspection nor any hydraulic piping attempted while weiding. chipping,
sandblasting or painting is being done in the immediate area.

Welding and brazing must be performed by qualified weiders using Customer
Specification procedures. These procedures, if properly folloved, shall produce
welds which are free of cdefects that 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 mus* be reamed or deburred to remove a‘’
sharp or feather edges remaining after cutt'ng the pipe to length.

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

It 1s desirable to have not more than one bend fn each length of pipe. The
entire length of pipe should te visible for {nspection. Flange or union
.101nts mo.);st be provided fn pipe runs vhich include more than one bend (see
igure 1).

£LANGE OR UNION
HOWT ATYS)

— |l F

FIG Y

WeSTERN ouder™" "1 A | 16603

Liak (QESQO®ar-On

EVERETT WASHMINGTON 98201

SIZE | CODE IDENT NO.

A305765 HEVD

SCALE 1 fsHeet ¢

WL e i ©




3-0. (Cont}

$. Cold bends in the piping are preferable to welded elbows. The bend radius
should be 8 minimum of five times the nominal pipe size a3 shown in figure 2
However, any contract specifications relating to minimum bend radius,
Rlattening at bends, thinning of walls at bends, etc.. must be adhered to

NOTE OO NOTPACK
PIPE WiTH SAND
WHEN BENDING

PIPE SIZE

PREFERRLCO METHCD

FIG 2
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3-0. (Cont)

‘7. ¥hen ¢lbows must be used due to space limitations, use lona radius butt weld
elbows of the same size and vall 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 ‘islodged durina hydrostatic
testing or when operating the equipment (figure 3).
Butt welded elbows without hackup rings can be welded successfully by using
gas tungsten arc welding (heliarc velding) for the first pass with inert gas
puraing as previously descrited.

SUTT WELDING

A-10

SIZE |
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HMELIARC 101 PASS

OIRY COLLFCTS
UNDER RING

SACKUP RING
(TO 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 8 for suggested design details. These methods wiil allow
pickling of the pipe assembly prior to final installation, permitting visua!
inspection and cleaning if required after installation.

DECK OR BULKHEAD
PLATE OO AND HOLE IN DECK
OR 8HD LARGE ENOUGH TO
CLEAR PIPE FLANGES

WELD TO PIPE PRIOR YO
PICKLING AND CLEANING

la—FLANGE

W MAXIMUM

WELD TO BULKHEAD OR
DECK AT FINAL INSTALLATION

FIG 7
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3-0. (Cont)

WELD TO BULKHEAD OR DECK
AT FINAL INSTALLATION

WELD YO TUBE PRIOR TO

PICKLING AND CLEANING SLEEVE OD AND HOLE IN

RO B LT ERRS A"t
ND FITTING

FIGS

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.

BULKMHEAD OR DECX

.

- -

2 I I A
L

BULKHEAD UNION

ORILL OR SURN HOLE

FIG 9
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3-0. (Cont)

NEINFORCING LAR N

BULKHEAD
OPENING LARGE BNOUGH
-I YO CLEAR #1PE END
FITTING OR FLANGE
¢ . -—X.
Q
——

-

BULKHEAD O DECK

FIG 10

11. Flange connections, O-ring unions, or Grayloc type couplings must be used to

join all 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 elements, snd to prevent the formation of pockets that will hinder

the flushing operation.

12. Use butt weld (veld neck) flances instead of the socket weld type. Butt ueld
flanges provide a more uniform transition between pipe and flanae as compared
to socket weld fittings, and thus avniding stress concentrations at the joint,
The interior of the pipe and flanges must be carefully cleaned to rerove all
welding slag or spatter, brazing flux, scale under a surface weld, and other
contanminants. If backina rinas are used with butt welds (o attach flan eg. the

backing rings should be completely removed after welding (figure 11).

welded joints vithout backup rings may be welded successfully by using heliarc
(GTAW) welding for the first pass (figure 12) and inert aas purqing as noted

earlier.
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UNPROTECTED SURFACE A

CASILY DAMAGED
DURING HANDLING
LEAKS RESULY

X

SUTTWELD FLANGE

Wy

REMOVE BACKUP
AING ¥ USED

NOT RECOMMENDED

FIG 11

SUTTWELD FLANGE

= e |

<3

\

x\ AR ON.
- .

DIRY COLLECTS
UNDER RING

lenddndnd odnd
;:‘O‘Y:AC:IG\EES(;D‘:'E:G : HELIARC 18T PASS
SURFACF
b
RECOMMENDED
FIG 12
B
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3-0 (continued)
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3-0. (Cont)

13. it is imperative that blanking material be installed between pump or motor
openings and their respective flanges during the pipe fabricating process
o keep weid spatter and other contaminants out of the prefiousty cleaned
hydraulic system components. All pump, motor or valve ports and ends of
8!l complieted piping must be kept closed and protected at 81l times except
when fitters are making Tinal joints at assembly.

18, 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 to components.

15. After the piping is fabricated, fitted, and supported in place, each pipe section
should be identified prior to clesning and inspection. The inspector should keep
record of the pipe assemblies as they are processed through cleaning and final
instaliation to assure conformance to all cleaning, instailation and hydrostatic
testing procedures for all piping components.
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4-0. CLEANING AND PICKLING

&-1. Cileaning and pickling of interconnecting piping is required to fully remove
foreign substances such as oil, grease, paint, soil, mill scale, etc., which would
otherwise cause damage to equipment components. These components have under-
8 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 accomplished immediately
prior to hydrostatic testing, installation and charging of the system.

Many different products and processes are available which will effectively ciean
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 cleaned and is kept clean.

4-2. CLEANING. Prior to fabrication the piping shou!d be cleaned by wire brushing.
including the interior, and blasted with high pressure air to remove loose particles
Boiler tube brushes or commercial cleaning 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 8 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 pickiing
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 clean water bath immediatly following completion of the previous
step.

$. immerse in 3 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 1t
will contaminate the piping
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4-3  (Cont)

8. Inspect the pipe for cleanltness. OUne suggested method s to pull a clean,
1int-free cloth soaked in kerosene through the pipe. Another method,
especially 1f the pipe is not straight, is to tape the ends closed and with
the taped end down, tap the pipe with a hammer in various places. If foreign
material is found on the cloth or tape, the pipe must be repickled. Inspection

tion and preservation should be completed with a maximm time deluy of one hour.

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

4-4  PICKLING AND CLEANING CURROSION-RESISTANT STEEL PIPE. Corrosion-resistant
steel pipe that is 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.

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

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.

Face shield, protective gloves and other protective clothing must be worn
when working with pickling solutfons to prevent {njury to personnel.

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

3. lmmerse in acid solution at room temperature.

REV
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8-5. (Cont)

Rinse in a clean warm water beth.

Rinse in 8 clean warm water bath.

-~ o wa

will contaminate the piping.

immerse In a neutralizer solution for several minutes.

Allow to drain and dry. Drying by air blasting is not recommended because it

8. Additiona! flushing of the assembled equipment is required to remove the
brazing fluxes. Suggested solutions for this are given in Appendix C

- SIZE | CODE IDENT NO. REV
WOSTQRn_ Oiwialon A]16603 A305765
EVERETT WASHINGTON 90201 | T IEGAT
Bhe il -




$-0. HYDROSTATIC TESTING PRIOR TO INSTALLATION.

WARNING

Observe appropriaste safety precautions to prevent injury to personne!
and damage to equipment during testing 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 assemblies may be tested individually or in groups. If feaks occur, they
must be repaired and the pipe recieaned, repickied and retested. After the hydro-
static test, drain the lines and cap the ends, being careful to avoid introducing
contamination. Allow pneumatic piping to dry before capping the ends.
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-0 INSTALLATION

1. The piping should be instalied as soon as possible after pickling and hydro-

static testing. Hydraulic piping should be filied with the recommended
operating fluid within one week after installation. A shorter period is
preferred in especially humid areas.

2. Noabrasive blasting, chipping. grinding or use of air tools may be permitied
In the area during instaliation. Airborne dust must not be permitted in the
ares while the clean pipes are uncapped and instalied.

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

nor heating of pipe, will be allowed.

If any rework of the pipe is necessary

during installation, the pipe sections must be cleaned, pickled and hydrostatic
tested again before final instaliation.

4. When welding deck or butkhead 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 1o be used in the system.

6. Tighten flange bolts evenly .
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7-0. HYDROSTATIC TESTINC AND FLUSHING AFTER INSTALLATION.

7-1. GENERAL. The entire piping system must be pressure tasted before

< connecting to WCC equipment. The opening of and connecting to WCC components
should take place in the presence of customer inspection pc::nncl and » WCC

representative. .

sccomplished using a separate (commercially available) hydraulic power unit

The pump must have adequate capacity to provide at least 20 feet per second fiow
velocity in the lines when flushing. Use the same fiuid that will be used in opera-
tion of the hydraulic system.

? 7-2. HYDRAULIC PIPING. The pressure test and flushing operation should be

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

INTERACONNECTING PIPING
PRESSURE GAGE

3-10 MICRON HIGH
PRESSURE FILTER

JUMPER I

I
| TesT uva—.'I H

SUMP

SHUT OFF VALVE

10 MICRON RETURN FILTER

KiG 1S
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7-2. (Cont)

“tnspect the return filter element frequently and replace elements 8s required. When
the elements appear clean and free of particles, take a fluid sampte from the return
ond of the piping. A particle count of the sample should meet NAS Class 7* (noted
below) for piping that serves piston pumps. For piping serving vane pumps and

ar pumps the cleanliness level should be Class 9*. Keep flushing untii the clean-
iness leve! is met. When flushing hydraulic lines it is good practice to switch the
supply and return hoses from the test unit at {east once, thus reversing the flow in

the pipe runs.
TABLE V. MAXIMUM CONTAMINATION
LIMITS PER NAS 1838
_ e (BASED ON A 100 ML SAMPLE SIZE)

L — ’ T
SvRenge .. _ .. . .CLASSES Ve e . ,

1 (Mhcrons) * [ M . w0 " 12

. P — e e = — - . _ .

D swis 8.000 16,000 22000  $4000 . 120000 000 | $12000 1024000
1Bro2s Va1 2850 8200 11.400 2800 45800 91200 192,400
%1080 % [ 1012 207 4080 8.100 16.200 32.400
0 10 100 o L] "0, 20 1720 1440 2800 5.760

. Ower 100 ] " 2 -

n 26 812 1024

*unless 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 all 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 ciean
the immediate area around the port. Use extreme caution when connecting to a
previously cleaned system to prevent foreign material from entering the system

e ——————
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8-0. Charging Hydraulic System.

1. To repest, the purpose of this document is to provide guldsnce for construction
and cleaning of customer supplied interconnecting piping for Western Cear
Corporation equipment, thus reducing the potential for contamination problems
affecting WGCC supplied components. :

2. Where WCC supplisd components are not shipped charged with appropriate
fluid they must aiso 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 properiy 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.

S. All hydraulic fluid added to the system must be filtered through & 3-10 micron
filter. Cood 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 Pickling and Treatment
Appendix B - Corrosion Resistant Steel Pipe Pickling and Treatment

Appendix C ~ Nonferrous Pipe Pickling and Treatment {(copper.
copper-nickel, bronze)
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APPENDIX A
Carbon Steel Pipe Pickling & Treatment

1. Caustic Bath {Crease and Psint Removal)

Solution: Roprepp R (R. O. Hut! Co. 2 Pounds
Water: 1 galion

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

Time: 15 minutes or longer, depending upon

degree of contamination.

Neutralizer: Rinse in clean water.

2. Acid Solution Pickling (Scale and Rust Removal)

The acid should always be added carefully 1o the water. Do not
add the water to the acid.

Solution: Hydrochloric Acid (35t 36.5 %
assay) with commercial inhibitor. .43 gallons
Water. 1 gailon
Temperature Ambient
SIZE | CODE IDENT NO. REV
Machinery
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Appendix A (Cont)

Leave pipe in bath only long enough to permit adequate pickling
a3 determined visually.

Time: As visually determined by removal of scale and rust

3. Treatment Following Pickling

Solution: Soda Ash (as required to maintain
a8t 0P, 2 - 4 ounces
Non-ionic wetting agent VWRIN9
{(VanWaters and Rogers Co.) jgml
Water. 1 gation
Temperature. Ambient

Caution  The maintenance of the Py, value noted above is critical and
must be frequent’'y monitored. The product of neutralization
of acid carry-over {rom the pickling tank is common sait
(NACL) which if allowed to accumulate will promote flash
rusting of the pickled pipe.
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Solution:

Temperature:

Time.

Neutralizer:

APPENDIX B

Corrosion Resistant Steel Pipe Pickling & Trestment

1. Caustic Bath (Crease and Paint Removal)

Trisodium Phosphate (TSP} or

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

glycol Monoaikylaryl ether) 1 fluid ounce
Water 1 galion

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.

EVERETT WASHINGTON 98201

Solution Nitric Acid 13-20 Fluid Qunces
Hydrofiuoric Acid (60%) 1-2 Fluid Ounces
Water 1 gation
Temperature: 130 + 10 degrees F (55 + 6 degrees C)
Time 10 to 15 minutes
Neutralizer: Rinse in a clean warm water bath
SIZE | COOE IDENT NO.
Diaton Al16603 A305765

REV

SCALE - | | sweer 27

[#21]

4 ONEL 11ED ~
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APPENDIX C

Nonferrous Pipe Pickling and Tr it (Copper, Copper-nickel, Bronze)

1. Caustic Bath (Grease and Paint Removal)

Solution:

Temperature:

Time:

Neutralizer:

Trisodium Phosphate (TSP) or

Sodium Hydroxide (iye) 7-10 ounces
Detergent, nonionic (Polyethyiene-

glycol Monoalkylaryl ether) 1 fluid ounce
Water: 1 galion

200 + 10 degrees F (94 + € degrees C)

1§ minutes or longer, depending upon degree of
contamination.

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

2. Acid Solution - Pickling

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

Solution-

Temperature:

Time

Sulfuric Acid, 66 degrees Baume,
Specific Cravity 1.83 7-14 fiuid ounces

Water. 1 galion

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

Room Temperature

As visually determined by removal of surface
contaminants.

EVERETT, WASHINGTON 98201

e ———
COOE IDENT NO. REV

l 6 6 o 3 A305765

A
SCALE 1 SHEET 28

WIGRG =




Appendix C (Cont)
3. Treatment Following Pickling
8. Rinse in clean water bath

b. Immerse for several minutes in ar: alkaline bath containing four ounces
{per gallon of water) of soda ash

¢. Rinse in clean warm water bath

4. Flushing of instalied system for removal of brazing fluxes

Solution: Glacial Acetic Acid 5 gatlons
Water 95 gallons

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

Time: Circulate for one hour

Neutralizer: Flush with warm water. Repeat flushing procedure

as necessary. Drain and dry piping upon completion

CODE IDENT NO. REV
EVERETT, WASHII 16603 A305765
.WASHINGTON 98201 —m J anm -

4 MINF 551D —
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APPENDIX B
VENDOR PNEUMATIC EQUIPMENT
MANUFACTURER COMPONENT

Wabco Filter/Regulator/Lubricator
PF7502-11004
PR7564-31004
PG7602-24004

Controlair Valves
H-2-FX
HC-2-FX

PAGE
B-3

B-9

B-1/(B~2 blank)



WABCO FLUID POWER DIVISION

AMERICAN -STANDARD

STANDARD INDUSTRIAL FILTER

ORDERING INFORMATION — Specify pipe size and combination unit piece number

Combinabon Unit Comsists of Dimensions
Piece Numbers Necessary Ppe Npples Pus finches)
| e | Woens
Lubricatos
(inches) | (SCFM)| Unessembled | Assembied P No Pe. Mo Pc. No Als]ec
— ¥ 28 [ PST265-0005 | PS7265-0003 | PFT502-13602 | PR7563-52002 | PG7602-23402 "
[ 50 | PS7266-0005 | PST266-0003 | PF7502-13603 | PR7563-52003 | PC7602-23403 (64 | T h 1y,
% 90 | 572670005 | P$7267-0003 | PF7502-13604 | PRYS64-32004 | PG7602- 23404 124
[ 170 | PS7268-0005 | PS7268-0003 | PF7503-23605 | PR7S64-32005 | PG7603 25405 8 8],
1 340 | P$7263-0005 | P$7265-0003 | PF7503-23606 | PR7565 22006 | PG7603-25406 15%
% 28 | PS7270-0005 | #S7270-0003 | PF7502-13602 - PC7602. 23402
% S0 ] PSTTILOMS | PST21L0003 | PFIS02-13603 - POIB02AMDI | bh | B L) O
% 90 | P$72720008 | #87272-0003 | PF7502-13604 - PGT602 23404
[y 170 | 572730005 | PS7273-0003 | PF7503-23605 - PG7603-25405 el s
] M0 | PS7274-0005 | #S7274-0003 | PF7503-23606 - PoTe0s2sdos | | O
% 57_| PS1275.0005 | #S7275-0003 | PF7302-13602 | PR7563-52002 - R
% 90 | PS7276-000% | ¥$7276-0003 | PFT502:13603 ] PR7343 52003 - [ b
[ 115 | PS7277-0005 | #$7277-0003 | PF7502-13604 | PR7564 32004 - Tal
[ 266_| PS7278-0005 | P57278-0003 | PF7503-23605 | PR7S64-32005 - C L8 I
1 340 | PST279-0005 | PS7279-0003 | PF7503-23606 | PRTS6S- 22006 - & 0. I
A 100 payg ond 3 § arop e hvbncat
STANDARD INDUSTRIAL FILTER §2 B e fm -
Combinstions of units listed are shipped CAUTION:
unsssembied, but the individus! components, :v.n:n uin:\g 2 unit with ¢ trlmp:re':ﬂ bow!
m pples ” m are of contaminants that wiil attack
hwmw&sm“mh-.m. potycarbonate (See CAUTION statement
of fitteen (15) or more cen be shipped sesembied,
just change the suMix of the unit piece number
from -0005 1o -0003.
B-3
e ®» M & ) — PP o —




OPERATION

Air enters the unit and passes through
the fixed baftie (A) which causes the
air to centrifugaily whirl dirt and liquid
particies outward against the sides
of the bowl. The particies drop down
past the quiet zone baftle (B) into
the storage area.

The partially cleaned air passes
through the filter slement (C) where
particles isrger than 3 to 5 microns
are removed (depending on the filter
slement used) before the air is
delivered through the out port. The
storage area in bow! (D) is drained to
atmosphere to remove contaminants.

SPECIFICATIONS
Pressure Rating —w/Polycarbonate bowt = 200 psig Max
w/All metal bowls = 250 psig Max
w/Mechanical drain = 20 psig Min to
175 psig Max

Temperature Mating—w/Polycarbonate bow! = 130°F Max
w/All metal bowis = 200°F Max
Elements - 5-micron felt w/permanent molded gaskets
3-micron cotton tlanne! (can be purchased
and stalled by the user)
Materisis —Die castings are 2in¢ alioy
Sand castings on sizes above 1 are
aluminum
Transparent bowls are polycarbonate
Flost on mechanical drain 1s nitrophyl,
puncture proof. cellular rubber
Allowsbie Pressure Drop - 20 psig Max

CAUTION:
When ysing 8 unit with 8 transparent bowt,
beware of contaminants which wi
polycarbonste (See CAUTION st

STANDARD FEATURES

S-micron Feit Element—Permanent type that can be easily
cleaned includes molded-on gaskets. at each end of %" thry
17 pip® sizes. to simplify maintenance

Bathe System—Large in size for high flow capabiiities.
designed o increase velocity of air to whirl and separate
liquid and dirt particies befors entry into the element Lower
baffle creates a quiet zone for storage prior to draining

Polycarbonste Bowl~To provide maximum visibility to
contents, thru a transparent material

Bow! Guard—Made from steel and used with all potycarbonate
bowls for added measure of safety

Quick Disconnect Ring —Provided on X" thru 1" pipe sizes to
save time on maintenance. No tools required for bowl removal
which means no chance of stripped thresds Designed with a
jock to help insure that bow! is secured before unit 1s
pressurized

Flexible Drain—For fast drainage with less air waste on poly-
carbonate bowis Designed for easy draining in hard-to-reach
places Can't be left leaking because it shuts itself off Simply
push the rubber tip to one side 10 drain the bow!

ORDERING INFORMATION--Specity pipe size. description and piecs number.
11 3-mi element is ity

. 890C

additional plece number.

[ Ve Dood ol Cad o bowt {inches}
Pon [ - [ [
S | Bewt | avten Pabie Sachoncs L Mechemcst Gouge &
finches) S *(3CFN) Bran Drain Peicach Oran Petcack A ] 3
Compact « % | wnmiom | e e - - -
w | w s | e | e - - - il AN
Compact wen % . % - - orson 1 | evrioiniae | emoniaeo § oo |, |
fumbo fowt W o §7 - - PPTI0L 11003 | PTG 11400 | #WTION103
" 97 | e | wreim | e nm | enene | eeseime
% | na 0 | A | i | PRI | ARRie | TSt | e | |
" us | meimes | mamisee | AR iiee | peTiied | peremimee
[ % , x| oo | wmmne | rrcnes | wnes [ [ (L, |
o 1 o 3 [ e | rsnes | e | s | eree e
M w0 | e nn - T O - TS0 1087
W | ne | 00 | ereenem - PTI 210 - o nes | 1% | 8 "
2 10| e e - 704 1VON - PTI01N00

g 160 juy wS Guiun 0 § § 0B PERS S
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FEATURES

Prsumstic pressure control is essential in fluld

Large Diaphragm — Accurately reguiates pressure so your squipment

receives the proper amount

Extrs Large Main Vaive —Allows air to fiow &t a high rate, avoiding

excessive pressure drops

Cleanout Plug —Finger-tightened plug permits easy and quick removal

for cleaning of air screen

Extrs Outiet Ports— X" NPT ports located on the front and back for
agadinional low flow outiets or gauge ports

SPECIFICATIONS

CLEANOUT
PLUG

Operating Pressure—300 psig Max
Temperature Rating — 200° F Max
Relieving Pressure ~Approx 6 psig above setting under normal
conditions

Materiais — Die cast zinc bodies and bonnets. neoprene
duphragms and Buna-N vaive seats

Dimensions
Pioe (Inches
Sae
Model (nches} A [ ] (4 0 €
A,‘
64
Sundarg : 3 Ih 3 .
T E4
STANDARD MODELS
Piece No. PR7564 — -
[PoRT size (NPT
2= X"
4=y
s = X-
PRESE. ARANGE § OAUGE
1% 3128 L/Gauge [=SFYONRT

2 = 3.128 W/Gauge P48788-0002
5§ = 10-280 L/Gauge
& = 10-280 w/Gauge Pe8788-0004

O = Rehoving
= Non-Aelievin

MOUNTING OPTIONS
O = Noae (S10)
4 = Panel Mg w. he Knobt

{Panei hote X" d ax & %

Max pane! thckness!

ORDERING INFORMATION

OPERATION

When sn increase in pressure s called for downstream ar
moves freely from the iniet port {A) to the outlet port (B
The adjusting screw (C) forces the spring (D} against the
diaphragm disc (E) and. in tum. against the valve stem (F)
When the spring's force 15 greater than the pressure beneath
the disphragm, it pushes hard enough against the vaive (G)
to open the valve and allow air o flow through the line

When the pressure downstream builds up in the chamber
beneath the diaphragm enough to overcome the upper spring s
force. that pressure pius the force of the lower spring (M,
causes the diaphragm and the valve stem to rnise This closes
the valve opening between the inlet and outlet ports

in units with bulitin relief. if pressure beneat” the
disphragm goes over the desired psi the diaphragm aisc (E:
will rige &nd fift the disc seal from around the vaive stem [F;
Excess pressure will bleed through the opening inte the
regulator bonnet and on to the stmosphere

FLOW CHARACTERISTICS

100 puig supply prossure

Y& W PRISEA

]

OUTLET PRESSURE (PSIC)

3 3 5 2

o

WO 45 B0 TS 200 22 2%
AR FLOW (SCFM}

Specity the unit that mests the pipe stze snd flow requirements of your

appliostion. Review el models —

Stnderd snd High Fow—

and compiste the Piece Number suMx with the dights that cover the B.5
required oplions.

—gr




FEATURES
Automatic Ol 1o Air Ratio~A single needle vaive adjustment
regulistes the oil mist per SCFM of air Changes in airflow
atter | ad) t ily adjusts the oil-to-air
balance to mantain correct mixture

Easy Fili—~Removal of il cap removas sir pressure from bowl
without turning off airtlow Fill bowi completely full.
Polycarbonste Bowl—To provide maximum visibility of
contents thru a transparent material. Uses & rad:o knob

type drain

Bow! Guerd —~Made from stee! and used with sl polycarbonate
bowls for sdded measure of safety

Quick Disconnect Ring —Designed t0 save maintenance time
No tools required for bow! removal. no chance of stripped
threads includes a lock to help insure that bowl! is secured
betore unit 18 pressurized

OPTIONAL FEATURES

Meotal Bowl w/Sight Gesuge —to allow monitoring of hquid
level through a pyrex sight gauge with added satety Uses
& petcock drain

Oversize Oli Copacity—units %" size and larger can be
furnished with metal bow! and sight gauge oversized o
increase ime between refills

SPECIFICATIONS
Opersting Pressure—w/Polycarbonate bowl—200 psig Max
w/metal bow! & sight gauge—
250 psig Max
Temperatyre Aating —w/Polycarbonate bowl—130° F Max.
w/maetal bow! & sight gsuge—
200° F Max
Materials — Die castings are zinc slloy Flexible parts
are of Buna-N or polyurethane
CAUTION: When using & unit with a transparent bow!. beware
of contaminants that will attack polycarbonate
(See CAUTION statement on Page 20 )

B~6

OPERATION

A portion of the air entering through the inlet port (A) flows
through 8 smat! tube leading to the pressurizing vaive (B)
This. in turn. applies pressure to the oil in the storage bowl (C)
Meanwhile. most of the air flows through the hole in the center
of the sirflow reguiator (D) and into the mist-generating
saction (E). The sight pressure differential between the nust
section (H) and the ofl bowl (C) causes oil to flow through
the syphon tube from the bowt to the drip tube (F) A screw-
adjusted needie-vaived oritice {G) in the syphon tube regulates
the amount of oil mist per cubic foot of air The oil-to-air ratic
is adjusted while the correct amount of air is Howing through
the unit Once set. the adjustment normally never needs to
be reset uniess & cheange is desired

Misl-gonersting
T L -]y
hole e Ak - Al
S~ &

Low or normal sirflow High sirflow Reverse sirfiow
f incressed sirfiow is called for downstream, the sirfiow
regulator adjusts the rate, as illustrated increasad airflow in
the mist-generating section causes the pressure to drop
alightly at that pont, proportonately (ncreasing the amount
of oil drawn from the oil bow! and into the airstream
The dasign of the mist-generating section breaks up
the oif into fine particles which normally remsin in suspension
for at least 20 feet Once the inside of the line i3 oil coated.
it is possidle for lubricated air to travel as far as 300 feet
downstream, regardiess of the hine's path or changes
in girection
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FIG. 1

L

<«

L=

—

FIG. 2

OIL-TO-AIR RATIO WITH 100 PSIG SUPPLY AIR
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SCFM

One drop per minute of oil per 20 cubic feet of air 15
considered ideal by many pneumatic tool makers

ORDERING INFORMATION —Specify pipe size and piece number.

Piece Number Dimeraions (Inches)
Pipe Usabie it
Size o fow* | Plastic Bowt Mela! Bowi
Wotes | (e | Cacty | (SO | whowl Gt | wisghlioer | A | B | € ) D | Ty
o
W 4201 28 PG7600- 20402 -
6702 - PG7601-29002 5 . 1% _ \
Compac! 420 PG7600-20403 —
b 6700 | * - PGI601-29003
) Wso [ o | Povsorzom? =
3ol - 707607 24002
e PL7802. 23403 =
h 30 % - Lo v [ AT A )
11502 757607 23404 Z
3o = #57602 24004
W %00 | % - PG7602.26004 | T o
9500 - POT60227004 | 9. | 3 | 1 [ | 2
Stangarc 2750 02 - PG7602- 20004 16 85y
. FEENTIN N ST = 9 i
: 30001 = TOT603.26005 | &4 T,
FEERT 767603 25406 - S | B,
1 Xoa | o — POT603 26006 | 5% T,
%00 = POT603.27006 | 5 T
T = 76760320006 | 16 N
[ Xow PG7604 15407 - - 11
N T A = o0 | o,
‘ %50 or - 6760417007 | 94 Ty | 2
750 e - PoR IO [ 15y |, |, By
3000z PG7604- 15408 - - 1
" %00 ] o - PeTeh 16008 | o
95002 - PG7604-17008 £y Ty 2
77500 = POIGINE | 15% T,
X0 o PG7605 15409 - ‘ _ 1
. %00 | o - PeTe05 16008 | PP
9500 | - PET60S1T009 | On | Sn | 2 [ Tm | 2
500 | = PG760510005 | 164 | B

*A1 100 psig migt and 1 S pe: pressure Grop

-
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CAUTION mvmmummmmmw
00 ROT PLACE PLASTIC SOWL UNIT % SETRCE Onml Uathyiom waicyiste
WATHOUT METAL SOV GUARD WSTALLED. ) Acshc sad (coec.)  Oyctohaxanol ::-(mn
Prastc bout waits are 30k onfy With matal Sowl guards. Te aumine e dangar of Acetom Oyclohmanom o (conc )
fiying iragments o 1he evors of plashc bow! falurs, the sl bol guIrDR should Rot Arviontri Cyctohamene Nrebonzee
e emoved f the ¥t 8 in sernice withoul the matal bow! guard instaled. sway- Ao Dimatny! [ o
focturer's warTanhes are voud, sad e 1) ity bor faorids  Diosane Phancl.
vy sulbeg loas £thane ’ fydroxy chionde
 URST HAS DEEN 0 SEXWCE AD DOES HOT WAV A METAL BOWL. SUARD, fomomam st L5 st st
ORDER ONE ARD WISTALL SEFORE PLAGIRG BACK I SEIVICE. Soncwe Ethyiarsne Pyndee
Bexzoic scid Ethyione chiorolydrn Sodum hydronds
Senzy! siconol Ethipne dechionde Sodum sulhde
SAUTION Orahe Munds £thione Styrene
Cortmn oils. ahold cisanery, soivents, paints snd tumes Gromobanzene Formc scd (conc.) Sulfunc scxd (conc )
wll oitach plestc Bowts and Can Cause toiure. Do ROt wse nasr thene materiats Butync acsd Fraon (retngerant & propefient) L]
mwmamwwummmam.nmw Carbokc acxd Gas0hne (hgh aromatic) Tonnergas
motal bow! guard or buy and install 3 mtal bowl guard immackately repiace oy Carton disuifice Higard Co s hil-phene Tatratryoronaphihaiene
crazed, cracked, Gamaged of detenorsied pleshc bowt with 3 matal bowl o 8 new Carbon tetrschonde  Hydraz
piastc bow! and melsl bowl guard Caustic potash solubon Hydrochionc o (conc ) Tolene
Coustic sode solution  Lacquer Turpeniine
Chiorobanzene Methyl siconol X,
Chiorotorm Mettrylene chonde Petchiotathyiene and others
TRADE NAMES OF SOME COMPRESSOR OILS, WUSBER COMPOUNDS AND OTHER
MATERIALS THAT WiLL ATTACK POLYCARBONATE PLASTIC BOWAS.
Atlas “Pesma-Guand” Parco #1306 Neoprene
Callulude #150 and 9220 Petron PD287
Crylex #5 cement Prestone
Eastman 910 Pydraul AC
CAUTION Garlock 898403 (potvurethane) Sears Ragutat Motor OV
Extceot a5 otherwse specrhed by the s . thig product o i designed Houghton & Co od #1120. #1130 and #1055 Sincimr onf “Loby Winte”

for compressad ar sence. and use with any other flud (hqud or os) 18 a s
sophcation For example, use with or inpection of certan hazartoys hquads of gases
1n the system (such 83 aicohol or hquid petroleum gas) coukd Oe harmful fo the unt
of result 10 3 combusbible condan or hazardous axternal ieshage Manufacturer's
warranbes 818 voud 10 the event of misapplcation. and manutacturer a33umes no
respans:eiity lor any tesuling 03

Houtosate 1000 Some L octrte Compounds
Kano ¥soit Stiman @SR 268-75 (polyurethane)
Keystane peretrahing ol 82 Stisman #SR $)3 70 {neoprene)

Marvel Mystery Ov Telar
Minn Rubber 366 Tenneco snderol #4395 and #500 os
Nationat Compound #N11 Taon
“Nyloch” VG-3 lve

WE CANNOT POSSIBLY LIST ALL NARMFUL SUBSTANCES, SO CHECK WITH A MOBAY
CHEMICAL OR GENERAL ELECTRIC OFFICE FOR FURTHER INFORMATION
ON POLYCARBOMATE PLASTIC.
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WESTINGHOUSE AIR BRAKE COMPANY
FLUID POWER DIVISION ¢ LEXINGTON, KENTUCKY

H-2 CONTROLAIR®VALVE

SERVICE

The H-2 Type CONTROLAIR Valve is a handle
opetated, three-way normally closed, open exhaust
pressure control valve. There are three models of
the H-2 Type CONTROLAIR Valve, identical in
operation but differing in handle charactenstics:

H-2-X CONTROLAIR Valve — Handle is self
returning to minimum pressure position from all
positions in the handle travel arc.

H-2-LX CONTROLAIR Valve — Handle latches
in the maximum pressure position but is self return.
ing to the minimum pressure position from all
other positions in the handle travel arc.

H-2-FX CONTROLAIR Valve — Handle is
equipped with s friction brake that will hold the
handle in sny position selected in the handle travel
arc.

INSTALLATION

The H-2 Type CONTROLAIR Valve is designed
for panel mounting, the complete sssembly is
installed and removed from the top of the panel.
Refer to the outline view Fig. 7 for panel opening
dimensions. Allow suitable clesrance for pipe
bracket cap screws which are 1-1/8'" long.

CONTROLAIR Valves utilize s pipe bracket.
Piping connection to the pipe bracket need not be
disturbed when removing the operator portion for
meintenance. A filter and lubricator should be
installed in the line leading to the *IN'’ port.

INFORMATION

MAINTENANCE

Maintenance periods should be scheduled in
accordance with frequency of use and working
environment of the CONTROLAIR Valves.

One compiete CONTROLAIR Valve should be
kept in stock for each four valves in service.
Duting the maintenance period change out the
complete valve with the ‘‘stand-by’’ unit. This
will reduce production loss and afford inspection
and replacement of worn parts at @ more opportune
time in a favorable location.

Notice that the operating portion of the valve
can be removed without disturbing the pipe connec-
tions, Remove the valve from the pipe bracket by
loosening studs 1 and Lift the valve free.

No special tools are required to maintain the
H-2 Type CONTROLAIR Valve.

Completely disassemble the CONTROLAIR
Valve, Wash all metal parts in a non-flammable
solvent and all rubber parts with soap and water.
Rinse each part thoroughly and blow dry with a Jow
pressure air jet. Arrange the parts on @ clean
white sutface in the order of the exploded view.

Examine each part carefully, Flex the dia-
phragm and packing rings, if cracked or worn
replace them. Replace all parts that may not
provide satisfactory service until the next schedul.
ed maintenance period,

As reassembly proceeds, lubricste each part.
Use No. 107 Lubriplate on metal to metal surfaces
end Cosmolube on all rubber parts, equivalent
greases to those recommended can be used.

Store the reconditioned CONTROLAIR Valve in
a moisture proof bag.

ADJUSTMENTS

Two adjustments cen be made to the H-2-X and
H-2-LX CONTROLAIR Valves. Adjusting screw
32 changes the pressure setting and the handle
yoke 6 can be reversed to effect the degrees of
bandle src travel. The H-2-FX has sn additional
sdjustment that can be made to the handle friction
brake,
Pressure Setting Adjusment

Adjusting screw 32 varies the minimum and

B4-65.02
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meximum pressure setting a like smount without
changing the range of presswe., Turning the ad-
justing screw in raises the maximum end minimum
pressure setting, turning it out decreases the
waximum snd minimum pressure setting.

The pressure range cen be changed only by
changing the control spring 35 These springs are
interchangeable,

INCREASING
PRESSURE

““OUT"’ port is open to exhaust.
When the handle is moved to increase pressure,

. the inlet and exhaust valve unit 30 is forced down-

ward by the rizse in the cam 16. The exhaust port
is closed and the “/IN"’ port is connected to the
““OUT'’ port. Air flows through the “OUT'’ port
ond also to the chamber above the diaphragm,
Incressing pressure moves the diaphragm downward
compressing the control spring 35.

DECREASING
PRESSURE

DIAGRAMMATIC VIEW

Handle Travel Adjustment

The handle yoke 6 is designed to permit 92°
of handle travel if installed in one position and
78° of handle travel if installed in the reverse
position. Compensate for the effect on pressure
setting by turning the adjusting screw in or out as
desired.

Friction Brake Adjustment ®

The handle {orce of the H-2-FX CONTROLAIR
Valve can be varied by adjusting nut 17  This
adjustment increases or decreases the manual
force required to move and hold the handle in any
desired position,

OPERATION

The operation of the H-2 Type CONTROLAIR
Valve is illustrated by the diagrammatic views.

With the handle in normal or decreasing pres.
suwe position the ‘/IN'' port is closed and the

The exhaust valve seat 39 moves with the
disphragm 38. A3 the downstream pressute in-
creases, the diaphragm 38 deflects and the control
spring 35 compresses. When air pressure at the
“OQUT'’ port equals the control spring setting the
valve assumes a closed center position. The inlet
valve closes while the exhaust valve remains
closed. ’

With no change ir mechanical force (handle
movement) the inlet and exhaust valve umit 30 will
automatically compensate for downstream air pres-
sure changes. The air pressure changes can be
csused by line leakage, temperature change, or load
thrust. [f air pressure at the “'OUT'’ port increases
over that called for by the handle position, the
diaphragm 38 will deflect downward moving the
exhaust valve seat 39 away from the inlet and
exhaust valve unit 30 and vent the excess pressute.




i pressure drops below that called for by the ‘“‘OUT'’ port to restore the pressure called for.

handle position, the control spring 35 forces the Air pressure at the ‘OUT'’ port is proportional
diaphragm 38 upward, the exhaust valve seat 39 to handle position. The position of the handle in
moves the inlet valve of the inlet and exhaust velve the handle travel arc will determine the dow nstream
unit 30 from its seat opening the ‘“IN'’ port to the pressure within the range of the control spring used,

H-2 TYPE CONTROLAIRT VALVE

IDENTITY
Model Complete Piece Number HCr oo Control Pressure Control Spring
Obsolete* Superseding Handle Travel Range (PSI) (Ref. 35)
850408 P50493-1 92° 0-65 P55442
850409 P50493-2 92° 0-100 526749
1-2-X P50493 P50493-3 92° 0-125 540577
850717 P50493-4 92° 0-150 P55441
850410 P50493-11 78° 10-65 P55a12
850262 P50494-1 92° 0-65 P55442
850263 P50494-2 92° 0-100 526749
P50494 P50494-3 92° 0-125 540377
850264 P50494-4 92° 0-150 P53441
1-2-FX | P55200-1 P50494-5 92° 0-15 99478
P50634-1 P50494-7 92° 0-25 510722
P52710 P50493-10 92° 0-80 531418
850266 P30494-11 78° 1065 P33442
850267 P50494-12 -8° 10-90 526749
P34083 P30494-13 92° 0-175 P541509
850446 P51248-11 78° 10-65 P355442
non-magnetic) (non-magnetic)
830412 P30499-1 92° 0-65 P55442
830413 P30499-2 92° 0-100 526749
850414 P30499-3 92° 0-125 540577
n2-Lx | oBsons P30499-4 92° 0-150 P55441
P50499 P50499.9 92° 0-75 531418
830416 P30499-11 78° 10-65 P55442
850417 P50499-12 78° 10-90 526749
" lmpresed desien toancrease valve sensitivily necessitaled obsoleting the former design 't 1s recommendea

thet the wliselete valves be converted to the current vintage at the earliest convenient matniensnce period.

Convert As Follows:

REMOVT REPLACE WITH
Descoription e, N, Ref. Descriptivn Pc. No.
Infer & Lahoust Valve Unit S208TR v Inlet & Exhaus! Valve Unat 545530
Fxhiaust Valve Seat SIndut 34 Fahaust \V'alve Seat PoRage
----------------------- 4 |3 40D 0" Ring P49708-10

I additional conversianantore stion s required, ask for SERVICE BULLETIN E4-65.00-1.

** See outline view, page 11




H-2-FX CONTROLAIR® VALVE

EXPLODED VIEW
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Ref, No.

DO~ A WA

M.2-FX CONTROLAIR® VALVE

PARTS LIST

See IDENTITY schedule on page 3 for complete valve piece numbess.

Description

SCREW, 3/8-16 x 1-1/8 Hex (2 req'd)
BRACKET, Pipe

GASKET (2 req’d)

STRAINER (2 req’d)

NUT, 1/4-28

YOKE, Handle

SHAFT, Handle

BALL, Handle

NUT, 5/16-18 Hex (2 req'd)
WASHER, 5/16 (2 1gg'd)

STUD, 5/16-18 x 1-5/16 (2 req'd)
STUD, 5/16-18 x 11/8 (2 req’d)
SCREW , 5/16-18 x 1-1/8 Hex (2 req’d)
NUT, 5/16-18 (2 req’d)

SCREW, Set

CAM

NUT, Hex

WASHER, No. 10

SPRING, Brake

SHOE & HOLDER, Brake

NUT, Cep

DRUM, Brake

KEY, Woodruff

SHAFT, Cam

HOUSING, Cam (Inc] 22)

CONTROL PORTION, complete less
Control Spring 35 (Incl. ref, 1, 2, 3, 4,
9, 11, 13, 14 and 26 thru 41).

PIN, Cotter (2 req'd)
PIN, Dog

DOG, Cam

BODY

INLET & EXHAUST VALVE (Incl. 2 of 31)

RING, 3/4” O.D. *'0’' (2 req’d)
SCREW, Spline Adjusting
HOUSING, Spring

SEAT, Spring

SPRING, Contro!

NUT, 9/16-18 Hex
FOLLOWER, Diaphragm
DIAPHRAGM

SEAT, Exhaust Valve
RING, 3/4" O.D. "O"
SPRING, Exhaust Valve

¢ Recommend spare parts to be retained in stock at all times.

Stenderd N ghetic
502415 P49902-13
534497 850461
558515 558515
P55382 P55382
519787 P49923
534476 534477
534776 850460
$17026 517026
96500 P49901-1
506602 P49911-3
P49906-14 P49506~1
P499506-16 P49906-11
P49842 P49%00-9
96500 P49901-1
540187 850523
PS0800 PS0800-1
P49901-16 P49901-9
501831 6424
856257 850537
850730 P50654
P55465 P55465
850181 P50848
120840 120840
534488 P51251
534496 P51250
P55510 P55512
93256 93256
P50686~9 P50686-9
P52835 P52835
534499 534499
545536 545536
531868 531868
536005 §36005
545616 545616
526347 851075
(See Identity Schedule)
526489 P49976-1
526345 526345
526346 526346
P55484 P55484
P49708-16 P49708-16
P54653 P54653
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ASSEMILY VIEW

Ale

12X & 1-2-LX CONTROLAIR® VALVE

8
11-2-FX CONTROLAIR ~ VALVE
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WABCO FLUID POWER DIVISION
AMERICAN-STANDARD 1953 MERCER ROAD LEAINGTON. KENTUCKY 40505 (608)254-8031 TELEX 0218426
POWER & CONTROLS GROUP

HC-2 CONTROLAIR® VALVE
SERVICE INFORMATION

The HC-2 Type CONTROLAIR Valve is @
handle operated, graduating pressure control valve.
It contains 1wo PILOTAIRE three-way valves and @
pressure regulating portion arranged to incresse,
decrease, or maintain air pressure in two control
lines, The selection between the two control lines
depends upon handle movement of 10° either side
of the OFF position,

There are fouwr models of the HC-2 Type CON-
TROLAIR Valve, identical in operation but differ-
ing in handle characteristics:

HC-2-X CONTROLAIR Valve ~ Hendle is self
returning to the OFF position from all positions in
the handle travel arc.

HC-2-FX CONTROLAIR Valve — Handle is
equipped with a friction brake that will hold the
handle in sny position selected in the handle travel
arc.,

HC-2-LX CONTROLAIR Valve - Handle latches
in both maximum pressure positions but is self
returning to the OFF position from all other posi-
tions in the handle travel] arc.

HC-2-8X CONTROLAIR Valve ~ Handle latches
in one meximum pressure position only (handle
away from pipe bracket). The handle is self return.
ing to the OFF position from all other positions in
the bandle trevel arc.

INSTALLATION
The HC-2 Type CONTROLAIR Valve is design-

ed for panel mounting. The complete gssembly g
installed and removed from the top of the panel.

Refer to outline view (fig. 8) for panel opering
dimensions. Allow suitable clearance for the pipe
bracket cap screws which are 2-1 B** long.

CONTROLAIR Valves utilize a pipe bracket.

Piping connections to the pipe bracket need not be
disturbed when removing the operator portion for
maintenance. The IN and QUT ports have strainers
in them, The strainers will protect the internal
valve from large particles of foreign material in the
lines but it is recommended that a filter and Jub-
ricator be installed in the IN port of the CONTROL-
AIR valve,

MAINTENANCE

Maintenance periods should be scheduled in
accordance with frequency of use @nd working
environment of the CONTROLAIR Valve.

One complete CONTROLAIR Valve should be
kept in stock for each four valves in service.
During the maintenance period, repiace the complete
valve with the ‘‘stand-by’’ unit. This will reduce
production time loss and afford inspection and
replacement of worn parts 4t a more opportune time
in a favorable location.

Notice that the operating portion of the valve
cen be removed without disturbing the pipe connec-
tions, Remove the valve from the pipe bracket by
loosening studs 1 and lift the unit free.

No special tools sre required to maintain the
HC-2 Type CONTROLAIR Valve.

Completely dissssemble the CONTROLAIR
Valve., Wash sll mets! parts in a non-flammable
solvent and al} rubber parts with soap and water.
Rinse each part thoroughly and blow dry with @ low
pressure air jet. Arrange the parts on @ clean white
surface in the order of the exploded view.

Exsmine esch part carefully. Flex the dia-
phragm and packing rings. If cracked or worn,
teplace them, Replace all parts that may not
provide satisfactory service until the next schedul-
eod maintenance period.

As reassembly proceeds, lubricete each part.
Use No. 107 Lubtip'ste on metal to metal surfaces
and Cosmolube on all rubber parts, Equivalent
greases to those recommended can be used.

Store the reconditioned CONTROLAIR Valve in

# moisture proof beg. pa.ss 0




ADJUSTMENTS

Three adjustments can be made to the HC-2-X,
HC-2-SX and HC-2-LX modelz, Screw 24 varies
the pressure setting, screw 44 alters the pick-up
point of levers 41 and 45, and pin 38 alignes the
dog 39 with cam 15. The HC-2-FX mode] has an
sdjustable friction brake,

(lalet pressure, 10 psi higher than stamped on nameplate)

Fig. 2 ADJUSTMENT SET.UP
FPilot Valve Lever Adjustment

Use the adjustment set-up illustrated in fig. 2.
Turn adjusting screw 24 in until control spring 27
is slightly compressed. Remove valve protectors
47. Move the CONTROLAIR Valve handle 7 back
and forth, on both sides of the ““OFF’’ position,
observing the action of levers 41 and 45. The pi-
lot valves should be fully open afterthe handle
moves through the first 10° travel arc, If the pilot
valve levers need adjusting, place the handle in a
maximum increasing pressure position. With s
3/32"" Allen Wrench, turn adjusting screw 44 of
the activated lever (either 41 or 45) out, just far
enough to crack the exhaust valve. The gage will
show a drop in pressure. From this point, turn the
sdjusting screw in @ full three (3)turns. This will
open the inlet valve of the pilot valve to its maxi.
mum capacity.

Move the handle to the opposite extreme posi-
tion and repeat the adjustment for the other pilot
valve lever,

Cam Dog Adjustment

The accentric cam dog pin 38 alignes the cam
dog 39 with the rise on cam 15. If pressure re-
sponse is not identical to handle position in both
quadrants, compensate this difference by turning
the cam dog pin 38 either clock-wise or countes
clockwise,

Presgure Setting Adjustment

Use the adjustment set-up illustrated in Figue 2.
Adjusting screw 24 varies the minimum and maxi-
mum presgure setting & like amount without chang-
ing the range of pressure. Turning the adjusting
screw in raises the maximum and minimum pressure,
twoing it out d the maximum and minimum
p The p range can be changed only
by changing the control spring 27. These springs
are interchangeable.

No Preload Setting

This setting has the OUT ports open to exhaust
and the IN port is closed in the normal position.

Place the handle 10° from OFF in either
quadramt. Twmn adjusting screw 24 in until

reading is obtained on the gage then turn it out by
1/4 turns until the gage reads zero. At zero pres-
sure give the sdjusting screw gnother 1/4 turn out
to open the exhaust valve.

Move the handle to full increasing pressure
position. The gage should read the pressure
stamped on the nemeplate. Related handle posi-
tions in both quadrants will have identicsl pressure
readings.

Preload Setting

This setting calls for s predetermined down.
stream pressure when the handie is moved 10° from
OFF position in either handle quadrant.

Place the handle 10° from OFF in either
quadrant. Twn adjusting screw 24 in until the
goge reads the desired preload pressure. Move the
hsndle to the maximum pressure position. The gage
should read the pressure on the nameplate plus the
preload setting.

Friction Brake Adjustment

The handle force of the HC-2-FX CONTROLAIR®
Valve can be varied by adjusting nut 19. This
adjustment increases ot decreases the manual
fotce required to move or hold the handle in any
desired position in the handle quadrant.

OPERATION
Refer to diagrammatic view.

Fig. 3 DIAGRAMMATIC VIEW

With the handie in OFF position, both control
lines, 1 and 3, are open to atmosphere through thei
respective pilot valves in the MC-2 Type CON-
TROLAIR Valve,

The handle operates @ dual cam. The peripheral
surface of the larger section is contoured to provide
minute positioning increments to the pressure




control portion., The smaller section moves the
nght and left hand levers to operate the pilot
valves.

Movement of the handle in the first 10° of the
46° travel atc closes the exhsust valves of the
pressure control portion (no preload setting) and
one of the pilot valves. The other pilot valve is
operated when the handie is moved into the op-
posite guadrant. Handle movement to ar beyond the
10° position unseats the inlet valve in the control
portion and the pilot valve. Controlled pressure
from the unseated inlet valve of the pressure control
portion flows through an internal passage to the
inlet valve seats of the pilot valves. Depending
upon the quadrant in which the handle is positioned,
the controlled pressure will flow through the opened
pilot valve to the OUT pott (line 1 or 3).

The pressure at the QUT port is proportional to

handle position in the handie travel arc,

The HC-2 Type CONTROLAIR® valve will
automatically compensate for downstream air pres.
sure change. The air pressure changes can be
caused by line leakage, temperature change, or
load thrust. If wir pressure at the QU T pont in-
creases over that called for by handle position, the
diaphragm in the control portion will deflect down-
ward, This moves the exhaust valve seat away
from the inlet and exhaust valve unit gnd vents the
excess pressure. If the pressure drops below thar
called for by the handle position, the control spning
will force the diaphragm upward. The exhaust
valve seat then moves the inlet valve of the inlet
and exhaust valve unit from its seat to open the
IN port to the QUT port and restore the pressure
called for.

HC-2X CONTROLAIR VALVE
IDENTITY

Model Complete Piece Number | Control Pressure Control Spring

bsolete® wperseding Range (PSI) (Ref. 27)

850233 P50975-1 0-65 P55442

850234 P50975-2 0-100 526749

P50s29 P50975-3 0-125 540577

HC-2-X { Fs057s P50975-4 0-150 Pssady
Ps2540 P52540-4 (Note 1) 0-150 Pss44)

P52787 P3528781 tNote 2) 065 Pss4a2

850245 P50976-1 0-65 P55442

850246 P50976-2 0-100 526749

HC-2-FX | P50976 P50976-3 0-125 5405775
Psgor? P50976-4 0-150 Ps5441

P52943 P52943-1 (Note 3- 0-65 P55442

850420 P55582-1 0-65 Ps5442

HC-2-LX } B5042) P55582-2 0-100 §26749
850452 P55582-3 G125 540577

850655 P55582-4 0-150 P5S44al

P$1206 P51206-2 0-100 $26749

P52023 P51206-3 0-125 540577

HC-2-5X | Ps4789 P51206-4 0-15¢0 P5s441
P54280 P52518-2 (Note 1) 0-100 $26749

Ps2sis PS2518-3 (Note 1) 0-125 540577

NOTF: 1. Less the hundle and yoke. Uses cam, Pc. No, P5057%.11.

2. With handle shaft, Pc. No. P50979 . longer than standard.
3. Less the standard escutcheon plate.

*Improved design to incresse valve semitivity end flow capacity necessitated obsoleting the
former design. It 1s recommended that the obsclete valves be converted to the current vintage

ot the earliest convenient maintenance periocd

INCREASED VAL VE SENSITIVITY CONVERSION

REMOVE REPLACE WITH
Description Pe. Na. Ref. Description Pc. No.
Inlet & Exhaust Valve Unit | 52687S 34 Inlet & Exhaust Valve Unyt 545536
Exzhsust Valve Sest 326487 31 Exhaust Velve Seat Pssass
32 | 3/4" 0.D.7°0" Ring P49708-16

1f sdditional conversion informstion is required, ask for SERVICE BULLETIN E4-65.00~1.

INCREASED FLOW CAPACITY CONVERSION
Remove obeoieted three-way valves snd replace with items 46 through 60 #s shown in the

exploded views.

1f edditional conversion information is required, ask for SERVICE BULLETIN E4-65 00-.
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MODEL HC.2.FX CONTROLAIR®VALVE

3 1’ 7 18

Al

Fig. 5 EXPLODED VIEW

PARTS LIST

See IDENTITY schedule on page 3 for complete piece numbers

Ref. Description Pc. No.
1 SCREW, 5/16 x 2-1/8 (4 req'd) P50235-1
2 PIPE BRACKET 850243
3 STRAINER, Port (5 req'd) P355382
4* GASKET, Port (5 req’d) 558515
5 NUT, 1/4-28 519787
6 YOKE, Handle 536911
7 SHAFT, Handle 534476
8 BALL. Handle 517026
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MODEL HC-2.FX CONTROLAIR®PVALVE (cont'd)

Description Pe, No.
NUT, 5/16-18 (2 req'd) 96500
WASHER, Lock (2 req’d) 506602
STUD, 5/16-18 x 1-1/8 (2 req’d) P49906-16
HOUSING, Cem (Incl. 11) 538261
NUT, Cep P55465
SCREW, Set P49751-3
CAM P50878-4
SHAFT, Cam 536912
KEY, Woodruff 120840
DRUM, Brake 850181
NUT, 10-32 P49901-16
WASHER 501831
SPRING, Brake 850737
SHOE & HOLDER, BRAKE 850730
CONTROL POR TION, complete less
Control Spring 27 (Incl. ref. 23 thru 61) P55583
NUT, 5/16-18 (4 req'd) 96500
SCREW, Spline Adjusting 536005
HOUSING, Spring 545616
SEAT, Spring 526347
SPRING , C ontrol (See Identity Schedule)
NUT, 9/16-18 526489
FOLL OWER, Diaphragm 526345
DIAPHRAGM 526346
SEAT, Exhaust Valve P55484
RING, 3/4 0.D. “O" P49708-16
SPRIN G, Exhaust Valve P54653
INLET & EXHAUST VALVE, Unit (Inc! 35) 545536
RING, 3/4 0.D. 0" (2 reg'd) 531868
BODY P51082-6
PIN, Cotter (4 reqg'd) 93256
PIN, Cam _og P51856
DOG, Cam P52835
PIN, Lever 536902
LEVER, Rt. Valve P51489-2
PIN, Roll (2 req'd) 549915
ROLL ER (2 12q'd) P51530
SCREW, Set (2 req'd) P49828
LEVER, Lt. Valve P51488-2
RING, Retaining (2 req’d) 850240
PROTE CTOR, Valve (2 req’d) 850242
RING, Retaining (2 req'd) 850241
WASHER (2 req’d ) P53455-2
RING., 15/16 0.D. 0" (2 req'd) 524614
GUIDE, Plunger (2 reg'd) P54147
RING, 7/16 0.D. 0’ (2 reg'd) 532268
PLUNGER (2 req'd) P54146
SPRING, E xhaust Valve (2 req'd) P54144
SEAT, Inlet Valve (2 reg'd) P 54145
RING, 7/8 0.D. 0" (2 req’d) 523734
SPACER, Valve (2 req'd) P55099
VALVE, Inlet (2 req'd) P5125
SPRING, Inlet Valve (2 req'd) 539115
RING, Retaining (2 req'd) P49628
STUD, 5/16 x 1-5/16 (4 req'd) P4s.06-14

END ¢ ¥

* Recommended spare parts to be retained in stock a. all times.

B-21/(B-22 blank)
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