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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 personnel 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.

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



SECTION I

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.

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:

I. 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 (lift 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.
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Figure 1-1. Outline - Control Console (Sheet 2 of 2)
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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 SUMM4ARY.

WARNG

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

1 AONI

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

2-4. INSTALLATION.

~NG

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

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

2-1



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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Figure 2-3. Electrical General Arrangement
(Sheet 3 of 5)
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Figure 2-3. Electrical General Arrangement

(Sheet 5 of 5)
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1.0 TEST PURPOSE

The purpose of this test is to Confirm that the components of

the systm have been restored to serviceable condition and that
the components will operate as required to form an integrated

cable handling system. This system consists of the DO-H!

machine, the power unit, and the control console.

2.0 TEST SET-up

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 Owg A307923.) See reference drawing list on Sh 2 for

equipment interconnect documents. Lubricate the equipment and

fill reservoir per Ref. 5.

D0-HE

GRAPNEL - GRAPNEL ROPE SHEAVE
150 FT 'ROPE 75 FT

TROUGH TURN SHEAVES

GEAR LINE TENSION
REDUCER LOAD CELL

CONTROL-.'/ POWER UNIT WIRE ROPE-
CONSOLE AIR REr1TE OPTIONAL ' TEST WNCH

CONO rWINCH LOCATION WITH
ASSY CONTROL REMOTECONTROL

FIGURE 1

2.1 DO-HB MACHINE

2.1.1 Manipulate the following assemblies to ensure that no

interferences exist:

A. Both upper and lower idler assemblies.

S ZE CODE IOENT NO. REV
w#P~e =n -- A 16603 A30798

EVERETT. WASHINGTON 9201
SCALE SHEET 3

.. ;cn

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 4 of 23)
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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 low gear ratio.

0. Raise and lower the upper frame through its full

range.

E. Both forward and aft dragboard assemblies.

F. All track rollers.

2.1.2 Hydraulic piping to be hydrostatically tested per the

following:

A. Main loop/hydraulic motor pipinq at 3375 psi.

B. Do not hydrostat test drain piping.

C. Hydraulic brake and its piping at 800 psi.

2.1.3 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 lift

cylinder, (10 die. ref.), allow frame to move, do not

restrain by means of locking pin.

2.1.4 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 low gears and note variations in torque required.

Comments

SIZE I COODEDENT NO. REV........... ( A I16603 IA307984
A 6

EVERETWASHINGTON MCI : CLI HE

A307984B

Figure 2-4. Test and Alignment Proccdure (Sheet 5 of 23)
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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 Fill the reservoir with filtered hydraulic fluid. Use

Shell Turbo 46 filtered to a cleanliness level of

HAS 1638 Class 7.

2.2.3 Fill the Denison pump case with filtered fluid. Set

Denison pump pressure compensator at 2250 psig (system

0. pressure).

A. Replenish pressure is factory set at 200-250

psg.

B. Servo pressure is factory set at 335-550 psig.

NOTE: To stroke pump manually, the servo pressure

line 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.

SIZE CODEIDENTNO. REV

wese A 16603 A307984 B

EVERETT. WASHINGTON "8201 SCALE /SHEET 5

1214 .;; .J ;-,t

A307984B

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

into preliminary operation.

A. Adjust F/N 19, Ref. 2 to I gpm.

B. Fill hydraulic motor cases with filtered fluid.

C. Bleed air from hydraulic lines.

2.4 INITIAL OPERATION

2.4.1 Check operation of all control console control items

to verify that all hydraulic, pneumatic, and

electrical items are functioning properly. Check that

all control end functions concur with console

labeling.

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 TP1O on system A's PC3 control
card in machine electronics control box (located

inside console). Adjust R13 on card for a reading of

O.OV + .OSV on OVM. Adjust R13 on system B's PC3

card for a reading of 0.0 + .05V at its TPIO.

SIZE CODE IDENT NO. REV

A' A 16603 A307984
EVER ETT. WASHINGTON "201SCLI IISHE 6SCALE SHEET 6

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 7 of 23)

2-33



Z.5.2 Install en in-line electronic type load cell with

readout as shown in Figure 2. Note orientation of

tension direction to O0-HB gear reducers.

-- GEAR

DO-HBHYDRAULIC OR MANUAL
MACHINE LOAD PULLING DEVICE

-CELL

POPE

FIGURE 2

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

a static pull of 2250 lbs, 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 lbs. on console TENSION meter. Turn

MACHINE system select switch to SYS B and adjust R12

on system B's PC3 card for a reading of 2250 lbs. on

console TENSION meter. Return static load to zero and

readjust R13 on the PC3 cards for a reading of 0 lbs. on

the TENSION meter for both system A & system B, if
necessary. Repeat step 2.5.3 as necessary until TENSION

meter reads correctly for a static pull of both 2250 Ibs.

and 0 lbs.

SIZE C00( NO. REViao Rmn1 I 16603 A30784 A

EVERETT,. WASHINGTON W01 -i
SCALE S H&MEET 7

13, ... t. L

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 8 of 23)
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2.5.4 Vary the static line pull in 500 lb increments and

check accuracy of console readout.

ACTUAL LINE PULL CONSOLE READOUT

Zero lbs
500 lbs
1000 lbs
1500 lbs
2000 lbs

2.5.5 After final calibration, increase line pull to 2250

lbs and measure input and output voltages of the load

cell amplifier. Calculate and record amplifier gain

setting on gain data sheet.

COMENTS

3.0 CALIBRATE SPEED AND TENSION CONTROLS

DO-HB machine is 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 PLIMP ACTUATOR

Speed controls and hydraulic pump actuator to be

calibrated with the DO-HB in low gear, air squeeze at

80 psi, and no cable between the tracks.

SIZE CODEIDENTNO. REV

.., f.. A 16603 A3D7g84
EVERErT. WASHINGTON 93201 1SCALE I ISNEEr 8

1314 
i~f,1 A.--

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 9 of 23)
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3.1.1 SET ELECTRICAL LIMITS

3.1.1.1 Adjust RS8 on system A & system B PC3 cards to the
center of its 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.

3.1.1.2 Turn console MACHINE mode select switch to SPEED.

Using a DVA, measure voltage at system A's PC3 card

TP1. Voltage should be O.OV + .01V. If

specification is not met, loosen the system A speed

pot mounting screws and physically rotate pot until

voltage reading at TP1 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.

3.1.1.3 Lift wire to actuator at TB12-21 and install DVI in

series with actuator command. Place DVM in AMP mode

and move console speed control joystick to full

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 DAM.

3.1.1.4 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.

SIZE CODE IDENT NO. REV1wesTe #=:ntaw
........... A 16603 A307964

EVERETT. WASHINGTON 9201

1314 MiU H ILu
ItI

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 10 of 23)
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3.1.1.5 Set the console MACHINE system select switch to
SYS A. Using a OM. measure the voltage at system

A's PC3 card TP1. Move console speed control

joystick to full PAYOUT. Record voltage at TP1.

Move speed control to full HAUL IN. Record voltage

at TP1. 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 VDC at HAUL IN

3.1.1.6 Adjust mechanical stops for actuator so that a

maximum DO-HB track speed of 315 FPM is obtained wen

DO-HB is in low gear and console speed control

joystick in in full PAYOUT and HAUL IN. See step

4.1.

3.1.1.7 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 sane 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).

3.1.1.8 Run the DO-HB machine in PAYOUT. Verify that the

LINE OUT-FT display on the console counts up and the

LINE IN-FT display counts down.

SiZE COE IDRNT NO.EV

SIZE I 0 A30784 A
EVERETT, WASHINGTON 9S201 A 6 0 I

SCALE m.4EIE 10
9314 4~.I

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 11 of 23)
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3.1.1.9 Set the LINE IN & LINE OUT display to 0000. Run the

DO-HB machine for 1 minute at 300 FPM in PAYOUT. The

LINE OUT-FT display should show 00300 + 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.

SIZE CODE IDENT NO. REV

[IW ~ i~e I1 ibo 16 0 A307984AGI o. A 16603
EVERETT. WASHINGTON 90=01 [ I 11SCALE | SHEET 1

1314 A

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 12 of 23)
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3.2 CALIBRATE TENSION CONTROLS

3.2.1 Install grapnel rope and connect to test winch as

shown in Figure 1.

3.2.2 Set console TENSION SET pot to zero lbs. 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 8. Measure the voltages at TP2, TP4, TP6

& TP7 on both PC3 cards. The voltages should all be

O.OV + .IV. Adjust Ri on both PC3 cards for a reading

of O.0V + .01V at their TP's 1.

3.2.3 With DO-HB in low 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 lbs. tension set.

Set MACHINE mode select switch to SPEED. Verify that,

wen in speed mode, the O0-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.

SIZE COO IDENT NO. REV

.wes......... A 16603 A307984 A

EVERETT. WASHINGTON IS201
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Figure 2-4. Test and Alignment Procedure (Sheet 13 of 23)
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3.2.4 Adjust R7 & R8 on system A and system B PC3 cards

fully CCW for a reading of O.OV + .IV 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 pull of 600 lbs. 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 zero. Measure the

voltage at TP9 and adjust R9 on system A's PC3 card

until DVI reads -2.OV + .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

+ .IV. Verify O.OV + .IV at TP2, TP4, & TP7. Adjust

R2 for a reading of -2.0V +_ .IV at TPI. (G--I)

3.2.7 Set console MACHINE gear select switch to HI GEAR.

With static tension still at 600 lbs. adjust RIO on

system A's PC3 card for -1.6V + DIV at TP9. (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 syste

B's PC3 card.

SIZE IOWE ID ENT REV

1 A 16603 A337984 A
EVERETT. WASHINGTON 501 - I I

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 14 of 23)
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3.3 CALIBRATE TACHOMETER CONTROLS

The 00-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 Atile 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 shoild
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 tech gain circuits will

be made during fine tuning of the controls for optimum

system performance.

3.3.1 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 VDC. Measure and record the tach voltage that

appears between TB12-11 & TB12-13 when DO-HB machine

tracks are moving at 300 FPM.

Tachometer Voltage at 300 FPM + 8.51 VDC

3.3.2 Put DO-HB machine in high gear and repeat step 3.3.1,

running the 00-KB 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 PM + 19.04 VDC

SIZE ICODEIDENT NO.REV

A 16603 A307984 A
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Figure 2-4. Test and Alignment Procedure (Sheet 15 of 23)
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3.3.3 Turn test switch on system A's PC3 card to position 4.

djust R11 fully CW. Adjust R55 for a DVM reading of

+2.26V + .O1V at TP3. Set console MACHINE gear select

switch to LO GEAR and adjust R5 for -2.26V + .O1V at

TP4. Adjust R11 for a DVM reading of +2.0 + .01V at

TP3.

3.3.4 Turn test switch on system A's PC3 card to position 6.

Verify -2.OV + lV at TP3 but do not readjust R55.

Adjust R3 for +2.65 + .01V at TP2.

3.3.5 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 +I.3V + .01V at TP2.

3.3.6 Turn test switch on system A's PC3 card to position 4.

Adjust R6 for -I.0V + .01V at TP4. Return test switch

to position 8.

3.3.7 Reeat steps 3.3.3, 3.3.4, 3.3.5 & 3.3.6 for system

B's PC3 card.

3.3.8 The tachometer gain adjustments given in steps 3.3.3

through 3.3.7 wre 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 opt imum operation of the DO-HB machine in

tension mode. Reinstall grapnel rope or cable into

the DO-HO machine and use test winch or cable laying

operations to apply the line tensions and speeds used

in the following steps. Set console MACHINE gear

select switch to LO GEAR.

SIZE CODEIDENYN0. REV
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Figure 2-4. Test and Alignment Procedure (Sheet 16 of 23)
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3.3.9 With DO-MB in low gear, air squeeze set at 80 psi, set

DO-MB controls for 2000 lbs. tension. Operate DO-HB

machine in inhaul and payout directions at low, medium

and 250 fpm line speeds. Adjust R5 (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 lbs. tension. Operate

DO-HB machine in inhaul and payout directions at low,

medium and 670 fpm line speeds. Set console MACHINE

gear select switch to Hl GEAR and adjust R6 (inhaui)

and R4 (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.

3.3.11 Return DO-HB to low gear and air squeeze to 80 psi.

Set console MACHINE gear select to LO GEAR. Set DO-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 will probably read somewhat less

than the 2250 lbs. tension set value. Slowly adjust

RI on system A's PC3 card in a CCW direction until

TENSION meter reads 2250 lbs. 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 00-MB high pressure hydraulic system.

st az coocioaro. REV

WesTeRn U A307984 A..............l A 16603
EVERETT. WASHINGTON W201 SCL WETI

9314 - . A
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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 O0-NB

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 HAUL IN

after pressing console EMERG STOP RESET pus.button.

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 O0-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 limit the speed.

Reverse the machine and set stops in other direction.

4.2 PRELIMINARY MACHINERY OPERATION

Use manual speed control to operate 00-HB 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:

SNeE CO EIDENTNO. REVjwe8Mp.RnjDvk 378
Ga... .C OhA 166h A307984 A
EVERETT,. WASHINGTON 201 SCALE sir.H ,. 17

1314

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 18 of 23)
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4.3 HEAT RUN

Heat run Is to be made in high gear ratio. Primary

purpose of test is to determine temperature

stabilization 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. All other hydraulic mechanical

components such as solenoid valve and all bearings are

to be monitored and recorded if any exceed an 80' rise

above atlent temperature. Oil 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 Oil Cleanliness NAS Class

Hyd Main Loop Cleanliness NAS Class

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 COOE IDENT NO. REV

FO MDVI10 A 16603 A30798
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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 raise and lower the weight with the

DO-HB. The following weight should be used:

Low Gear 2250 lbs.

Hi Gear 1000 lbs.

4.4.3 Run machine for 15 minutes in both directions at the

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.

4.5.2 Set DO-HB in low gear.

4.3.3 Select tension mode on console and dial in tension.

SIZE CODE IDENT NO. REV

we e.n o "'" A 16603 A307984
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Figure 2-4. Test and Alignment Procedure (Sheet 20 of 23)
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4.5.4 Operate test winch so the DO-MB machine will haul In

and payout line.

CO*IENTS

4.5.5 Select the following tension settings and run DO-HB at
each tension setting for 5 minutes.

500 lbs.

1000 lbs.

1500 lbs.

200U lbs.

5.0 OIL CLEANLINESS

Oil cleanliness samples to be taken from the main loop at the

hydraulic motor and hydraulic reservoir on an 8 hour basis

during the active testing period.

HYDRAULIC CLEANLINESS NAS CLASS

Date Main Loop Reservoir

Note location where
sample taken

SIZE COOE IDENT NO, REVwe sTe-n D.,= A3798............ A 16603 A30,9B4

EVERETT, WASHINGTON 98201 1 S 0SCALE SHEET 20

A307984B

Figure 2-4. Test and Alignment Procedure (Sheet 21 of 23)
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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 QUICK 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, C313737 and C313738,

to a cleanliness level of NAS 1638 Class 8.

6.1.4 Refer to drawings D316407, C313737, C313738 &

C313739. (items 4. S. 6 & 7 on Reference Drawing List,

Sh 2), and connect the hose assemblies to the

appropriate fittings on the equipment.

SIZE ICOOlDENTNO. REV
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Figure 2-4. Test and Alignment Procedure (Sheet 22 of 23)
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6.2 QUICK DISCONNECT TEST

6.2.1 Apply electrical power of the appropriate voltages as

show on D316125. Apply air at 90 to 125 psi to the

console.

6.2.2 Perform step 2.4.1 of this test procedure.

6.2.3 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.

6.2.4 Tension Instrumentation Check. Temporarily disconnect
load cell wiring at J-box 3, System A TB1-7,9 and

System B TB1-8,10. Using a power supply vary the
voltage fromO to 30mV D.C. for System A at T81-7,9 and

then System B at TB1-8,10; and verify that the tension

meter varies with the applied voltage. (Note: Meter

should vary between 0 and 2660 lbs.) Reconnect load

cell wiring.

SIZE OO IDrT NO.REV
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Figure 2-4. Test and Alignment Procedure (Sheet 23 of 23)
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SECTION III

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.

I-ING

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 panel 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
eqL'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(s)
corrected.

3-9. The specific indications of trouble include:

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

AON

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

1. Set DOHB 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/BRAKE 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) is illuminuated, the EMERGENCY STOP RESET pushbutton
must be depressed in order to start the power unit motor.

6. Depress EMERGENCY STOP RESET button.
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7. Press and hold MOTOR START switch until green MOTOR RUN light

illuminates.

8. Ensure that no red indicator lights are illuminated.

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.
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Table 3-1. Control Console Controls and Indicators

ITEM
NO. NOMENCLATURE POSITIONS FUNCTION

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

2 POWER AVAIL Illuminated Gives a green light when ships
light power is available to the con-

trol console and the junction
box 115 vac power fuses are
intact.

3 LAMP TEST Depressed/Not Illuminates all indicators when
button Depressed depressed.

4 SERVO PRESS Illuminated Gives a RED light when servo-
light pressure falls below 300 psi.

5 REPL PRESS Illuminated Gives a RED light when DOHB
light power unit hydraulic pump

replenish pressure falls below
180 psi.

6 AIR PRESS Illuminated Gives a RED light when 100 psi
regulated air into control
console drops below 90 psi.

7 SUMP TEMP HIGH Illuminated Gives a RED light when tempera-
light ture of hydraulic fluid in DOHB

power unit sump exceeds 1700F.

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 light Illuminated Gives a GREEN light when DOHB
power unit motor is running.

11 MOTOR OVERLOAD Illuminated Gives a RED light when the DOHB
light power unit electric motor over-

load relay trips.

3-4
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Table 3-1. Control Console Controls and Indicators (Cont)

ITEM
NO. NOMENCLATURE POSITIONS FUNCTION

12 MACHINE TNSN/ TNSN/SPEED/BRAKE In TNSN position, causes signals
SPEED/BRAKE to the DOHB power unit pump
switch 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 PAYOUT/
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 A/SYS B When TNSN/SPEED/BRAKE switch is
SYS B switch in TNSN position, positioning of

this switch selects either of
two electronic DOHB constant
tension control circuits.

14 MACHINE HI GEAR/ HI GEAR/LO GEAR Positioning of this switch con-
LO GEAR switch 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 Depressed/Not When depressed, resets emergency
RESET button Depressed stop relay (K-2) to allow

initial start up or restart from
emergency stop condition.

16 EMERGENCY STOP Depressed/Not When depressed, applies brakes
button Depressed on DOHB tension machine and

removes operating voltage from
power unit electric motor
starters coil.

17 EMERGENCY STOP Illuminated Gives RED light when EMERGENCY
ON light STOP relay (K2) is energized.
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Table 3-1. Control Console Controls and Indicators (Cont)

ITEM
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 pressure 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.
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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 travel
through tension machine in fpm.

34 TENSION gage 0-3000 lbs 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
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SECTION IV

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 principal 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, 14B, 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
(15B) 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
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of the hand lever selects the out port to be activated. Further movement of the
lever in 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/lift 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. During 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 KI (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 KI (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 lever
(R102 in system A or R103 in system B). The brake release stroke 0 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 s 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 0 solenoid and relay Ki energized) and the operator
positions 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 (AR6,
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 coil 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 coil. OOHB
track speed and direction is thus controlled by controlling the stroking of the
hydraulic pump.
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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, RS and R9 are
switched out and adjustable feedback resistors R4, R6, and RIO 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, RII. 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 signal 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, sheet 3). Positive or negative
tachometer- generator signals from the tensioner are Lpplied 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-
cult and the other (AR2B) 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 (AR5)
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 RIO 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, RIO 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-i). 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 KI 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. OUTPUT 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.
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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.

5-3. SAFETY PRECAUTIONS.

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 inctruments 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
defective parts can be found before they cause trouble and/or equipment
breakdown.

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 available.

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

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

2. DATE: Date the order is written.

3. FROM: Name and address of ordering firm.

4. P.O. NO.: Your purchase order number.

5. SHIP TO: Give complete address for shipment of parts.

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

7. EQUIPMENT NOMENCLATURE: Provide complete nomenclature of the basic
equipment as provided on the title page
(first page inside the frort cover) of the
manual. (Include model number, type number,
part number, etc., if given.)

8. MANUAL NO.: The manual number is shown in the lower left
corner of the title page and the date is
shown in the lower right corner.

9. MANUAL CHANGE NO. AND DATE: Change number and change date are shown in
the lower right corner of the title page.

10. FIG. NO.: Enter the number of the figure that illus-
trates the part.

11. PAGE NO.: Enter the page number of the table that
lists the part.

12. ITEM NO.: Enter the item number for the part from the
FIND NO. column.

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

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

6-2



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

NOTE

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

6-3/(6-4 blank)
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0 16
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CON50LE I-o .-BO -0K 1
4 5EE WG DWG NO A'50-78I FOR 3aCxI QUICK

DisCONNECT FITTINC2 WIRING.

-EV. STATL'S D111

IREVS JA AlFigure 6-1. Control Console Assembly

(Sheet 1 of 7)
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-- l-LOcA*TE FROM. HOLES 04
FIN 17 . (4) NLS.

.0937 CIA NHRU
TPAP NO 4 -40 NC THPI

I USE FIN 12 AS 7EM~PLAXET.

NO. 32 (.II200IA THR

roTA NO. 6-32NC)DI THRU
LOCATE FIROM HOLES
IN F/N G (52)PLCS.

0 316 13 1 A
Figure 6-1. Control Console Assembly
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P/L NUMBER ENG REV P/L NOMENCLATURE CODE IDENT

D313463 D DOMB TENSION/SPEED 16603
ASSY

FIND ITEM ENG ITEM QUANTITY
NO NUMBER REV NOMENCLATURE REQUIRED

1 D313507 - ENCLOSUAE CUTOUT I EA

2 C311259 B PANEL 1 EA
CONTROL ASSY

3 C311263 C BRACKET-PC CARD 2 EA

4 0313522 F PCB ASSY-PC3 CONSTANT 2 EA
TENSION CONTROL

5 C311271 C BRACKET-FUSE 2 [A

6 SPS300-12/15 POWER SUPPLY 15VDC 2 EA
STANDARD INC

7 OVP-21 OVERVOLTAGE PROTECTION 2 EA
DEVICE STANDARD INC

8 MS3102E-28-16S PCX MOUNTING RECEPTACLE 2 EA
ITT CANNON OR EQUIV

9 MS3102E-14S-1P BOX MCUNTING RECEPTACLE I CA
ITT CANNON OR EQUIV

10 900376 RH-]O 2 OHMS 2 EA
POWER RESISTER DALE

11 23071-3 SNAP-IN CARD GUIDE ' EA
SCANBE

12 HLO FUSE HOLDER 4 EA
PUSSPANN

13 AGC-3/4 FoSE-3/4 AMP 4 EA
RUSSMANN

14 116296 SCREW MACH PAN HD PLTD 8 EA
CROSS REC 6-32 X .62

15 10A471 WASH PLAIN TYPE 6 REGULA4 E EA
STL PLTD .14 NCPINAL

D313463E

Figure 6-4. DOHB Tension Speed Control Assembly (Sheet 2 of 3)
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PIND ITEM ENG ITEPO QUANTITY

NO NUMBER REV NOMENCLATURE REQUIRED

16 108476 NUT HEX LT ELASTIC STOP 8 EA
NO 6

17 116135 SCR MACH PAN HD PLTD 4 EA
4-*CX*5OLG

18 108470 WASH PLAIN TYPE B REGULAR 4 EA
STL PLTD e11 NOMINAL

19 108475 NUT HEX LT ELASTIC STOP 4 EA
STL .112-40 ESNA 22NM-40

20 137337 SCREW MACH FH SST 100 DEG 6 EA
CROSS REC 6-32 X *62

21 130095 SCR MACH PAN HO #2-56X.5C 4 EA
CROSS RECESSED PLTO

22 105469 WASH PLAIN TYPE B REGULAR 4 EA
STL PLTD .09 NOMINAL

23 130096 NUT STL LT ELASTIC STOP 4 EA
#2 PLTD ESNA 22NM-26

24 1502-BLACK TIP JLCK 2 EA
HH SMITH

25 10-40450-14 GASKET I EA
RENDIX

26 10-4045C-26 GASKET PECEPTICAL 2 EA
RADAR ELECT (BENDIX)

27 116312 SCREW MACH PAN HD PLT0 4 EA
CROSS REC 8-32 X .62

28 106472 WASH PLAIN TYPE F REGULAR 4 EA
NO 6

29 2W NYLON ROLLED WASHER 4 EA
NYLTITE

30 A307734 B TENSION/SPEED ASSY 1 EA
DIAGRAM

31 V13OLA1CA VARISTOP 2 EA
GE MOV

33 0313630 F WIRING DIAGRAM-DOHB 0 EA
SPEED CONTROL

D313463E

Figure 6-4. DOHB Tension Speed Control Assembly (Sheet 3 of 3)
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12O TO F/NZ CDASSY.
WITH "SCOTCH-WELD' NO. Z216

24 Z3 INDUSTRIAL ADH4ESIVE OR EaJIVA
LOCATION OPTIONAL

z 8 IREF,()L5

Trl.r

12.12-

REF..

(p ASS.Y 
1 

4.6

Z7

95 TIA 094 DR. THRU E
COUNTER S4AFT (ZP~

ZI I IZ7 I

SkECTi N 8-8 SECTION A-A
TYPIL'A L (Z) PL!,



Vi-BOND PO F/N @ ASSy.
WITH SCOTCH.WELD' NO. 2216
INDIUSTRIAL ADHESIVE Oit Eaui\.L
LOCATION OPTIONAL

(?)EA.(4)PL

B-8LILS L)UPL6ii,.

UNE M-FT

Fiur 6-5 Enlsr Asel

(SetI f3
6F7(63 blank)



P/L 'NJM:3ER FbN REV P/L NOMENCLATUAET c0M L P.7

D316211 - ENCLOSUhE AZSY 166.r3

FIND 17EM LNG ITEM Ct!TITV
No NJMFERk REV NOMENCLATUFE ALCU!;FEC

1 DM16212 - ENCLCSUPE E

D314371 6 SvNCHRO/LOU,'.1ER A SSY

C 311692 C JFPPR FRAVE 2E
FT TL.:51KX7.7! 14 .00

4 0312693 A Lfl)WEP FRAtME 2E
ST STL *3Px7.751x24.CC

5 C311694 - ~I NCO 2[
LUCITE t;.5X.5X4C

6 03 116 95 G GASK E 7- YUI E C 2
tPEC COI.TL

7 C311696 - GS'(ET-LhwR FRAME F

9 0312646 - -ASWET-[P:CLt)SURE F
CcRkK/t~rc -06 12. 12A16 *E

C A 3 C7&i95- PANrL ME TE C-SFEF'S E E.

1: A337&92 - 4NEL MrTER-TFNSIC.\ Ft.

11 A3 C,7
0 03 PAI'% FL HE 4;VIC'-LL T E E:E

H SM~1rh N'. 1A-

12 A3C7523 -LAP'ELS FNCLCSU'RE

13 N\5.! MLLTI-JLaE: COUPLINC
PIC OF, LIZuiv

14 N-2030-1/4 SEAL NUTL
A ti - HEX SE AL

15 41G2 KP,'OH FLLTEU UAVJES
DAViES

D316211

Figure 6-5. Enclosure Assembly (Sheet 2 of 3)
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F~J ITEM ~ ING ITEY Got %J T I I Y
'jO 'JJ'iEq REV NOMENCLPTURr RCC'I'RED

16 LC-022 '-00 COPFRES~1ON SPRIN~G E
L. E E

17 1164.11 SCREW MACH PAN~ HZ SST 1zFt
CROSS REC 10-22 X I.C0

is 116409 SCRFW MLCH F4% HL' ss7 IL Et
CROSS RE" IC-32 x .EZ

I 106 ROLLED i.AS 4F' 2 1
NYLTI TE

2 0 13 7 76S .SHFP PL1-. 51 7~ i 1 Et
.203 JDx.32 0[1X.cC THK'

2 107,6 WASHLR FLA]* .2r; %Ovt 4 t
IP-h OR !1E 1$ET

2L~6 SCRFW MtC - FP.t- SSI P EA
C;O'5S REC 4-4C )'.3E

Z13 37Tt..5 TE3vNAL STPIF I Et

KULKA

25 116363 "CREW P,4C - Ff." ST 4 L
CROSS P[C 6-2: .

~6 5E.~ETFI"POT '-K I EL
v E V' A %

0316211

Figure 6-5. Enclosure Assembly (Sheet 3 of 3)
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THftU
HO0LE's Ec. ZP

22/22 HOLE

MOUW4TING HOLE PATTERN

WE F VAX

22.2S 
2 -

NOTES:

13 M EOLSP . APPLY LOC-

4. O 2.(8s~cOUNJD 14

ATED Bt

E W DS S F7
12 . LLI5E r-EAPS

+ 3(P/N G4'5

19 3 CAN BE MA

v DILLINI, t

REF

NOEF/W 17 OA1rTTED ')N TH15 VIEWV FO C:.ARITY

Figure 6-6. Contr
(Sheet I of 3)



190 TR~U
(G) HOLE L. :P

2.212.28 HOLE
--- • CoKJ-.oL. L.EVEr'

MOUKTNGN HOLE PATTERN

-/

Z'

A.~ Q.Z APPROX

1024N NOTES:

13 () EO SP . APPLY LOCTITE Z42 LIETAINIKJG COMP-
ON 2. G98 BCOUND 'NJ BORE. CP ;=/N 93 AFTER LGCC

-ATED By SET SCREW, AM ON THAIF

EWDS :OF F/KI P;(OP- C A5SEM.
'2 Z. LU6E. GEARS wIrH MCBILLEX EP24-

(3 2.137 REF (P/N G&4O75) OR E JAL

193 CAN BE MADE FROM1 D315002 BY

DRILLING, A_ TAPPING F/NJ I AND

____ADDING F/N*' 20. Z1,22

NOTE:
F/N 17 Opm7TED Nk THI5 ViE.W~ FOR C.ARTY

D315221

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

6-41/(6-42 blank)



P/L rJ'%'E G REV P/IL NOmENCLATUrE COrr ]DF',i

231 21 - CO(T4DL CUZA'1T ASSY If6L!

'0 %- ER PEV NOMrNCLt.TU;[ krCuILf

1 C312 33! A H US II N GE

7 A327441 - E A.G -

T- R AINI'.' R , IG 4
SP1IC)LO>

71A7131 - tUST SEI'L F rL

2 11-.5 7 t AW~~1~".32I ! .[S L5

E '1133- - F 2]I 
t,  

1SI- 2'.S2 I [ L

1.12 D A 1.75 LG

Y -; C 4 r CLL I r TC FIGT; r, lL

L L3- rL' T : r1T~ 1GTr

PC L- C E- E: CT

13 12 11 CElL t E PE1Z-x.?C
~LL. CAT LCG

14 4A frLL K'C Ak,' '; E-S C i F
I.CC DIL

2[ ,'3-1L-,1!r LPL' C- F IC A
.121 E 3

D315221

Figure 6-6. Control Quadrant Assembly (Sheet 2 of 3)
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r 4 IT) ' [4 1 ITEO GUAiT ITI Y
NJ Njyf FR REV NOMENCLATURE F G I E

1E C312101 - GEAr 2.2b0 LIA 1 EA
EVEROUR

17 CI-3 - CCLLAR E CA

IF .3-30 - SHAFTING Et
.24c7 DIA x 3.0 LG PIC

IQ 1121Z0 CLAPqTUEEiCUSHV-' FA

.25 XTA171Lfv4TA YFC. PLT

C E 3114CI - LOCK SC-[ E rF
3C4 S S 1.5' 0 E'AP

21 C!I.1C: - LOCK NUT I F

- PIC SOC S[T CT ; FC
IC-2'4X27/6' L5

D315221

Figure 6-6. Control Quadrant Assembly (Sheet 3 of 3)
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-(3) PLS.

SEE NOTEZ 2-r?1
-(2) R EQ D 2P5

2 8 4& 3 @( 3) PL5. 10 2P .

NOTE 1 :77

"Fl 4

2.OC E 12!0

(T4)EPLS.

RE9 F -'F5 N T

(2)PLS. ON LHS -
SE3 FS. OE FROC NT

NOTE NOI21 U~~ ~N

2. LOATE. F



L 5.

(2) REQD (2)PL-.
.@9(3) PL5. 10

0

Ti 12.00

.E%: SLEN,>

'14

"FV'F 5' NOTES;
R% 1. APPLY LAE5ELS (FIN 141 "F TIZU

-F5" ONLY) TO REVER5E_ 5IE.
OF FRONT PANEL AS 5HOWN.

2. LOCATE. F/N'5 18 4 1c APPROX.

___...._ _ AS SHOWN.

0 3. APPLY "LOCTITE" 24?. TO ALL
THREADS.

4. 5EE WGC DWG NO. C316125,5H2 -OR

_T-BOX I DETAIL SNOWING A55EMBLY OF

12 QUICK DISCONNECT ELECTRICAL FIT'TINGS
(2) PLS. ON 'THIS -BO X.

13 5. SEE WGC DWG NO. A3078S1 FO)R I-BOX I

QUICK DIS0I\NNECT FITTING WIRING.

C312861B

Figure 6-7. Junction Box Assembly
(Sheet I of 3)
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P/L NJMb-R ENG REV F/L NOMENCLATURE CCDF IDENT

C312e61 B JUNCTION BOX AS:Y 166C3

FIND ITEM ENG ITEM OUANTITY
NO NUMBER REV NOMENCLATURE REQUIRED

1 C312862 A ENCLOSURE CUTOUT I EA

2 C312863 - PANEL CUTOUT I EA

3 6TB24 TERMINAL BLOCK EA
KULKA

4 11640B SCREW MACH PAN HD SST 6 EA
CRO!S REC 10-32 X .62

5 137765 WSHP PL SST 18-P/316 KI
.20! IOX.38 OCX.050 THK

6 340-255 PANEL FUSE HOLDER 5 EA

LITILFUSE

7 900363 312010 FUSE 10 AMP Z EA
LITTELFUSE OR EQUIV

B 920312 313CO1 FUSE 1 AMF SLO-BLO 2 EA
LITTELFUSE OR EQUAL

5 8311p83 A NAMEPLATE I CA
SST SH 22 GA X 1.25 X7.5C

10 M19622/2-006 STFG TUFE SIZE 5 90 DEG 2 EA
CORN-DANCO OR EGUIV

11 M19622/20-OC02 PKNG ASSY 5A 2 EA

DORN CANCO OR EQUIV

12 M19622/2-004 STUFFING TUBE ANGLE Z EA
DORN-DANCC OR EGUIV

13 M19622/19-0005 PKNCZ ASZY 4E 2 EA
DORN DANCO OR EGUIV

14 A307913 A LABELS I EA

15 116362 SCREW MACH PAN' HD SST 4 EA
CROSS REC 6-32 X .50

C312861B

Figure 6-7. Junction Box Assembly (Sheet 2 of 3)
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FIND ITEM ENG ITEM QUANTITYNO NUMBER REV NOMENCLATURE REQUIRED
16 108486 NUT HEXLT THIN STOP PLTD 4 EA

U6 .138-32 ESNA 22NTM-62
17 6W ROLLED WASHEk 8 EA

NYLTITE
18 A-HCI-1 CORROSION INHIBITOR 1 EA

HOFFMAN
19 010020'1 11EATER 1 EA

WATLOw
20 900428 312.750 FUSE .75 AMP 1 EA

LITTELFUSE OR EUUIV

21 8312041 - NAMEPLATE I EA
SST SH 22 GA X 1.25 X2.62

C312861B

Figure 6-7. Junction Box Assembly (Sheet 3 of 3)
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SEE NOTE 3 44 DIA,
.88 RIEF. ) PLS.

F,- lq.25 REf.- REF.

r- T ------- 7

4 
K;, - LOrATE APPROX.

15 AS SHOWN

L 

I PCI)l

f#, FT-B-41 -7*- FTB--71

(4) PLS (18) PLS

ail ME
REF 0

1 --- _ F-K-3-1 

REF

7

15

(2) PL5 13

4 1 OD 
16

(7) PLS

hH

-21.0 REF,



* XJ~oSEE NOTE 3 .4401k..

(4) PLS*
RE F.

3LOCATE APPROX.
AS SHOWN

* Ti T

9 (9)PL S.

10 (18) PIS
I2

NOTES:
Z7.O 0 . APPLY "LOcTiTV 242 TO ALL THREADS.

REF Z.WIRE PER D316130, CONSOLE MNIING DIGRAM.

4 3. JUMPERS (F/N'S 11, 18, 19 20) TO BE INSTALLED AS
PER 0 316130.

D316223A

Figure 6-8. Terminal Panel Assembly
(Sheet 1 of 3)
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P/L NUMBER ENG REV P/L NOMENCLATURE CODE ICENT

D316223 C TERMINAL PANEL ASSY 16603

FIND ITEM ENG ITEM QUANTITY
NO NUMEE REV NOMENCLATURE RECUIPEO

1 D316234 - PANEL-ALTERED 1 EA

2 C312P60 - RELAY MOUNTING ANGLE 1 EA
STL .19 X 1.50 X 2.0 X4.0

3 A307912 - LABELS-1ERP PANEL 1 EA

4 D26MR8[A RELAY I rA
CuTLER-wtmMER

5 D26MRS1A RELAY i EA
CUTLER-HAMMER

6 KHS17AIl-120 RELAY 1 Et
PCTTER & ERUMFIELD

7 27E166 SCREW TERMIN.AL SCCKET 1 EA
PCTTER & BPUMFILLD

8 D2EMC4 MOU .TING CHANNEL 1 EA
CUTLER-hAMMEF

9 6TE24 TER M INAL BLOCK 5 EA
KULKA

10 116274 SCREW MACH PAN HC PLTO I& EA
1'-3ZNF X .7t LG

11 116275 SCREW MACH PAN iD PLTD 6 EA
CROSS RLC 10-!2 X .50

12 10e474 WASH PLAIN TYPE B REGULAR 24 EA
STL PLTE o22 NOMINAL

13 116165 SCR MACH PAN HD PLTD 2 EA
6-32NCX.50

1' 108472 WASH PLAIN TYPE B REGULAR 2 EA
NC 6

15 V13GLAIOA VARISTOR 3 EA
GE MOV

D316223A

Figure 6-8. Technical Panel Assembly (Sheet 2 of 3)
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FIND ITEM ENG ITEM QUANTITY

NO NUMBER REV NOMENCLATURE REQUIRED

16 V18ZA3 VARISTOR 1 EA
GE MOV

17 A308433 JUMPER FOR KULKA 6Tk AND 26 EA
15TB TERMINAL BLOCKS

18 6TBJ-2 JUMPER (2 POS) 4 EA
KULKA

19 6TEJ-4 JUMPER (4 POS) 1 EA
KULKA

20 6TBJ-6 JUMPER (6 POS) 1 EA
KULKA

D316223A

Figure 6-8. Technical Panel Assembly (Sheet 3 of 3)
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APPENDIX A

PNEUMATIC AND HYDRAULIC PIPING

FABRICATION AND INSTALLATION PROCEDURES

A-i/(A-2 blank)
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1-0. INTRODUCTION

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

Satisfactory performance of a hydraulic or pneumatic piping System can be
attained only by following proper procedures and methods throughout the con-
struction process. Improper cleaning eventually results in particles 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 clean 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 WGC and for which WGC 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. WCC expressly disclaims
any responsibility for injury to person or property resulting from the use of the
procedures outlined herein.

w SIZE CODE IDENT NO. REV

Wf "A 16603 A305765

EVERETT, WASHINGTON 11201
SCALE SNEET J

A-6



2-0. PIPING DESIGN AND ARRANGEMENT

.1. Piping sizes, allowable stresses and other physical design features must be as
dictated by contractual requirements. Codes. ANSI. USCG, USN, ABS etc. No
responsibility for structural design Is assumed or intended In these specifica-
tions.

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

3. The most practical and widely used material for high pressure hydraulic piping
is cold-drawn seamless steel pipe of low or medium carbon content ASTM A 106
GR. B. or MIL-T-20157, Type E. This material is smoother and far easier to
clean then 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 stainless steel piping
Piping of this material is easy to clean and will not corrode due to condensa-
tion and moisture in the air supply system.

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

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

7. Provision for temporary jumpers at ends of the pipe runs must be prov ided
to facilitate flushing of the lines and pressure testing prior to operation

SIZE CODE IDENT NO, REV

twesteR o A 16603 A305765

EVERETT. WASHINGTON "1201

SCALE S4EET A
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3-0. FABRICATION

'1. The equipmient and components should be finally 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 disassmbled nor opened
for inspection nor any hydraulic piping attempted while wilding. chipping,
andblasting or painting is being done in the Immediate area.

2. Welding and brazing must be performed by qualified welders using Customer

Specification procedures. These procedures, if properly follo ed, shaYl prodi:ce
welds which are free of defects tiat would adversely affect the service of tne
weld joint.

2A. It is required that the pipe be purged with inert gas during the root pass.
This practice reduces the possibility of root pass embrittlement due to
atmospheric contamination.

3. All inside edges of pipe and tubing mus' b reamed or deburred to remove a'
sharp or feather edges remaining after cutt'ng the pipe to length.

4. All stress relieving if required must be done after fabrication and prior to
the cleaning process.

5. It is desirable to have not more than one bend in each length of pipe. The
entire length of pipe should be visible for inspection. Flange or union

joints must be provided in pipe runs ,hich include more than one bend (see

figure 1).

iLANGE OR UNION

SIZE CODE DENT NO.

16'.. (0-0-0 A 1660 A305765

EVERETT. WASHINGTON OI SA20
SCALE SAEE8 6

ii i
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3-0. (Cont)

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

NOTE DONOTPAC.
P P WIT. SND

MS BEND WMEN BENDING
MAD - 5 - NOM
WIE S'ZE

PIG

SIZE CODE IDENT NO, REV

wes DeRn a-  'y A 16603 A305765

EVERETT. WASHINGTON tS1201
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3-0. (COnsO

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

Butt welded elbowis 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 during hydrostatic
testing or when operating the equipment (figure 3).

Butt welded elbowis without hackup rings can be welded successfully by using
gas tungsten arc welding (heliarc kielding) for the first Pass with inert gas
purging as previously described.

auUNDER AINo

SACKUO RING

FG3ITO E AVOIDED-

SIZE CODE IDENT NO.

wes, t-0-.0. A 16603 MOS REV 0
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~ r M

A- 10



3-0 (continued)

8. DELETED

1SIZE1 COOE IDENT NO.RE
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3-0. (Cont)

9. Water tight dock 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 will allow
pickling of the pipe assembly prior to final Installation, permitting visual
Inspection and cleaning if required after installation.

PLATE 00 AND HOLE IN DICK
OR 51D LARGE ENOUJGH TO
C LEA PIPA LEI.

ME LD TO PIPE PRIOR TO
PI 4I 0 N CLEAIN

PICKINGA F~ N 11 
+ 

GFLANGE

FE,.OTO BULLEEADOPO
DECK AT FINAL INSTAL4.A11O%

FIG ?

SIZE CODE IDENTNO.
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3-0. (Cont)

05 SING ONLANGEU~5~

SULKNEA 
O OKDCKj 

-

PiG 10

11 Flange connections. 0-ring unions, Or Crayloc 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, and to prevent the formation of pockets that will hinder
the flushing operation.

12. Use butt vield (weld neck) flangies instead of the socket weld type. Butt weld
flanges Provide a nore uniform transition between pipe and flanqe as compared
to Socket weld fittings, end thus avoiding stress concentrations at the joint.
The interior of the pipe and flanges must be carefully cleaned to rerove all
weldini slag or spatter, brazing flux, scale under a surface weld, and other
contaninants. If backina riniss are used with butt welds to attach flanges, the
backing rings should be completely removed after welding (figure 11). autt-
welded joints vithout backup rings may be welded successfully by using heliarc
(GTAW) welding for the f irst pass ( figure 12) and inert isas purging as noted
earlier.

WeS~en~~'A 16603A076 t0

EVENRETT, WASH INGTON S68201 IA356 RED

SCALE SHEET 12

A- 14



UWO'tf,?WELC SURFACE

lDsIL.Y CAAGEO DINT COL LCTS
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FIG iI

ON FLANGE SEALINGG
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RECOMIMENDED

FIG 12

SIZE ICODE IDENT NO.RE

tVfRETT, WASHINGTON 24201 SCALE JSmEET 13

A- 15



3-0 (continued)

BLANK PAGE
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3-0. (Cont)

13. it Is imperative that blanking material be installed between pimp or motor
openings and their respective flanges during the pipe fabrlating process
to keep weld spatter and other contaminants out of the pre~lously cleaned
hydraulic system components. All pump, motor or valve Wts and ends of
all completed piping must be kept closed and protected at all times except
when fitters are making final joints at assembly.

14. 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 cleaning and inspection. The inspector should keep
record of the pipe assemblies as they are processed through cleaning and final
installation to assure conformance to all cleaning, installation and hydrostatic
testing procedures for all piping components.

SIZE COlE iDENT NO.IwesTeRniilrcal"A356......... IAI 16603A0,
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4-0. CLEANING AND PICKLING

4-1. Cleaning and pickling of interconnecting piping is required to fully remove
foreign substances such as oil, grease, paint, soil, mill scale, etc.. which wojld
otherwise cause damage to equipment components. These components hive under-

eea similar cleaning and pickling process at the factory and must not be contain-
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 clean
and pickle pipe, provided the manufacturers' instructions are followed. No
preference for a given product Is Implied; however, the following basic steps
must be taken to ensure that the piping is cleaned and is kept clean.

4-2. CLEANINC. Prior to fabrication the piping should be cleaned by wire brushing.
including the interior, and blasted with high pressure air to remove loose particles
Boiler tube brushes or commercial 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,

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

I. Immerse in a caustic bath solution for 13 minutes or longer to remove paint.
varnish, grease, etc.

2. Rinse in clean water.

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

II. Rinse in a clean water beth immediatly following completion of the previous
step.

S. Immerse in a hot water neutraliter bath for several minutes

6. Rinse in a clean water bath.

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

SIZE CODE IDENT NO. REV
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4-3 (Cont)

S. Inspect the pipe for cleanliness. One suggested method is to pull a clean,
lint-free cloth soaked in kerosene through the pipe. Another method.
especially if 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 maximum tim delay 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-reslstant
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.

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 a clean warm water bath Immediately following.

4. Allow to drain and dry. Drying by air blasting is 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.

[ w...,] I
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.

2. Rinse in clean warm water bath.

3. Imserse in acid solution at room tuvperature.

SIZE COOEIOE4TNO. REV
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0-S. (Cont)

4. Rinse In a clean warm water bth.

S. Imimerse In a neutralizer solution for everal minutes.

G. Rinse in a clean worm water bath.

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

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

SIZE COOE IDENT NO. REV
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S-0. HYDROSTATIC TESTING PRIOR TO INSTALLATION.

Observe appropriate safety precautions to prevent injury to personnel
and damage to equipment during testing procedures.

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

The pipe assemblies may be tested Individually or In groups. If leaks occur, they
must be repaired and the pipe recleaned, repickled 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.

SIZE OOE IDENT NO.
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.6-0. INSTALLATION

I. The piping should be Installed a! soon as possible after pickling and hydro-
static testing. Hydraulic piping should be filled with the recommended
operating fluid within one week after installation. A shorter period is
preferred in especially humid areas.

2. No abrasive blasting, chipping, grinding or use of air tools may be permitted
In the area during installation. Airborne dust must not be permitted in the
area while the clean pipes are uncapped and installed.

3. No turning, 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 installation.

4. When welding deck or bulkhead penetration sections in place, make sure that
the openings are covered and that the end fittings are protected from weld
spatter.

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

6 Tighten flange bolts evenly

SIZE CODE IDENT NO. REV
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7-0. HYDROSTATIC TESTING AND FLUSHING AFTER INSTALLATION.

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

connecting to WGC equipment. The opening of and connecting to WCC components
should take place In the presence of customer inspection pertllnnal and a WGC
representative.

1-2. HYDRAULIC PIPING. The pressure test and flushing operation should be
accomplished using a separate (commercially available) hydraulic power unit

The pump must have adequate capacity to provide at least 20 feet per second flo,
velocity in the lines when flushing. Use the same fluid that will be used in opera-

tion of the hydraulic system.

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

INTERCONNECTING PIPING
RE SURE CAGE

PP $SREF iTILTER

I -SUTOFF VALVE

TEST UNI4JI

10 MICRON RETURN FILTER

FIG 15
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7-2. (Cant)

Inspect the return filter element frequently and replace elements as required. When
the elements appear Clean and freel of particles, take a fluid sample from the return
end of the piping. A particle count of the sample should meet WAS Class 7* (noted
below) for piping that serves piston pumps. For piping serving vane Pumps and

=ear pumps the cleanliness level should be Class 9*. Keep flushing until the clean-
l8nss e. Is met. When flushing hydraulic lines It is good practice to switch the

supply and return hoses from the test unit at least once, thus reversing the flow in
the pipe runs.

TAILI'9. MAXIMUM CONTAMINATION

LIMIS PER M 1631

,i~~w~xi 11 S 5 . C i 12

I1.2S 1.4n 2.250 9.700 11,110 2210 45100 91.20 182.4Dw

251.10 252 we6 1.02 2101251 4AN 6Sil 16200 32.400

90 101 CI 45 90 INo 260 720 1 110 2110 5.750

0,.100 1 16 22 44 1n 214 $12 1.024

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

____________SIZE CODE IDEN NO
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8-0. Charging Hydraulic System.

1. To repeat, the purpose of this document is to provide guldance for construction
and cleaning of customer supplied interconnecting piping for Western Gear
Corporation equipment, thus reducing the potential for contamination problems
effecting WGC supplied components.

2. Where WGC supplied components are not shipped charged with appropriate

fluid they must also be flushed and inspected prior to charging

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

4. When the system interconnecting piping has been properly assembled, hydro-
static tested and flushed end 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 a 3-10 micron
filter. Good housekeeping procedures must be followed to minimize all
potential contamination problems in transferring fluid from the shipping
containers to the hydraulic reservoir.
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APPENDICES

Appendix A -Carbon Steel 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 6 Treatment

1. Caustlic Bath (Grease and Paint Removal)

Solution: Roprepp R (R. 0. Hull Co. 2 Pounds

Water: I gallon

Temperature: 10 + 5 degrees (82 * 3 degrees C)

Time: 1S 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 to the water. Do not
add the water to the acid.

Solution: Hydrochloric Acid (35 to 365
assay) with commercial inhibitor. .43 gallons

Water. 1 gallon

Temperature Ambient

SIZE CODE IDENT NO. REV
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Appendix A (Cont)

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

Time: As visually determined by removal of scale and rust

3. Treatment Following Pickling

Solution: Soda Ash (as required to maintain
a 9 to 10 Ph) 2 -4 ounces

Non-Ionic wetting agent VWR9N9
(VanWaters and Rogers Co.) 3,1 ml

Water. I gallon

Temperature. Ambient

Caution The maintenance of the Ph value noted above is critical and
must be frequent'y monitored. The product of neutralization
of acid carry-over from the pickling tank is common salt
(NACL) which if allowed to accumulate will promote flash
rusting of the pickled pipe.

SIZE CODE DENT NO. REV
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APPENDIX B

Corrosion Resistant Steel Pipe Pickling & Treatment

1. Caustic Bath (Grease and Paint Removal)

Solution: Trisodium Phosphate (TSP) or
Sodium Hydroxide (lye). 7-10 ounces

Detergent. nonionic (Polyethylene-
glycol Monoilkylaryl ether) 1 fluid ounce

Water 1 gallon

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

Time. 1S minutes or longer, depending upon degree of
contamination.

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

2 Acid Solution-Pickling (Passivation)

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

add the water to the acid.

Solution Nitric Acid 13-20 Fluid Ounces

Hydrofluoric Acid (60%) 1-2 Fluid Ounces

Water 1 gallon

Temperature: 130 * 10 degrees F (55 * 6 degrees C)

Time 10 to 15 minutes

Neutralizer: Rinse in a clean warm water bath

SIZE CODE IDENT NO. REV
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APPENDIX C

Nonferrous Pipe Pickling and Treatment (Copper. Copper-nickel. Bronze)

1. Caustic Bath (Grease and Paint Removal)

Solution: Triaodilum Phosphate (TSP) or
Sodium Hydroxide (lye) 7-10 ounces

Detergent, nonionic (Polyethylene-
glycol Monoelkylaryl ether) I fluid ounce

Water: 1 gallon

Temperature: 200 + 10 degrees F (94 * 6 degrees C

Time: 1S minutes or longer, depending upon degree of
contamination.

Neutralizer: Rinse in clean warm water, 120 degrees F (45 degrees C)
or higher

2. Acid Solution - Pickling

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

Solution- Sulfuric Acid. 66 degrees Baume.
Specific Gravity 1.53 7-14 fluid ounces

Water. I gallon

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

Temperature: Room Temperature

Time As visually determined by removal of surface
contaminants.

SIZE COOE IOENT NO. REV
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Appendix C (Cent)

3. Treatment Following Pickling

a. Rinse In clean water both

b. Immerse for several minutes In ar, alkaline bath containing four ounces
(per gallon of water) of soda ash

c. Rinse In clean warm water bath

4. Flushing of installed system for removal of brazing fluxes

Solution: Glacial Acetic Acid 5 gallons

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
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APPENDIX B

VENDOR PNEUMATIC EQUIPMENT

MANUFACTURER COMPONENT PAGE

Wabco Filter/Regulator/Lubricator B-3
PF7502-11004
PR7564-31004
PG7602-24004

Controlair Valves B-9
H-2-FX
HC-2-FX

B-1/CB-2 blank)



WASCO FLUID POWER DIVISION

AMERICAN -STANDARD

STANDARD INDUSTRIAL FILTER

ORDERING INFORMATION- Specify Pipe size and combination unit Piece number
Ctaentown uit casists tosrmsn

Pi w Pool Nws'bei %susse P" 911111111 PkjA WOWS)M

Ulc" (ai muaei0 IsMwIld PC NO PC. No Pc. ft' Ail 28 PIE64MP725 1:1 150-1 _ fIW4522 1P61602234027 7l
490 1PS7267246 P37274M PF75M2 3604 -RW3 IP6602.2 2

% 170 PS7273M PS7211I3 -P!7503-2M P05" - P61603 MO 141,

3402 PS72740 P57274463 F7503213606 - PG1602 23402

9 0 PS?221005 PS72724)003 -PF75021360 P76- P60 2 23 6,
Is_ 170 PS727l460 PS72r10003 P!752360 P06-320 - 7.a2

- 340 PS72740 P17274603 PF7503 23606 P1750 760 -2

STANDARD INDUSTRIAL FILTER
On*Iu~n of uf§W* * "OF mU~ CAUTION:

bu1 u t h ow iewv" wg wafltg Whom using a unit with a transparent tiow,
oups adiW we lpalted Ina ne box bewares of contaminants thiat -11 attack

foreach ot .rd ~w et ur~s polycaroonate ( See CAUTION statem~ent
of Nflen (15S) om wet n tIs a aa'uaad

BOat4 000 -=003.
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SO~~ mdeenseU risqu dSi drfo
bm eus d~ we-i &W low -

WIV~II1O ofts a ~sIll n IN 4 = 0 OUT

Id INubri~yc~e i

~Ai * ontiere the unit and amaenthrough

ai ocentrifugally wildr udoll
Sotce outward aantM ie

of tebw.Thepatcedrpow
past the quiet zone bafflf()it

Wptils lre r b t an (A tic ce miconJo. "eN storae" area.
The partially cleaned air pasem

through thle filter element (C) where
are removed (depending on the filter
element used) before the air is
delivered through the out poll. Thestorae area in bowl (D) is drined to
atmosphere to remove contaminants.

SPECIICATIONS STANDARD FEATURES
Pressure Rating -w/Polyearbonate bowl =200 psig Max S-minicron Felt Element- Permanent type that can be asily

c/All metal bowls =250 psig Max cleaned Includes molded-n gaskets. at each end of~I thru
w/Mechanical drain =20 psig Min to I' pipe sizes. to simplify maintenance

115 psig Max Batl $Wfs f-Large in size for high flow capabiities.
Temperature I'atng-c/Polycarbonale bowl =130"F Mar designed to increase velocity of air to whirl and separate

c/All metal bowls =200-F Mar liquid and dirt Particles before entry into the element Lower
Etementil-5-micron tell c/permanenti molded gaskiets baffle creates a quiet zone for storage prior to draining

3-micron cotton flannel (can be Purchased eyabnlSo--Tpridmamu vibliyt
and insalled by the user) contnts hr a G ltran Prntd mai isbliyt

Maerials-Die castings are zinc alloycotns huarnpretmeil
Sand castings on sizes above 11 are Secit Quard-Made from steel and used with all potycarbionate

aluminum bowls for added measure of safety
Transparent bowls are polycarbonate at

1  ~cnetRn-rvddo ~tr ieszst
Fat on mechanical drain is nitroplryl, save time on maintenance No tools required for bowl removal
puncture proof, cellular rubber which means no chance of stripped threads Designed with a

Jule at Pressure Orop-20 peig Mar lock to help insurer that bowl is secured before unit is
CAUTION! pressurized
whlen wicng a wril with a transparent bowl. Plealse Drain-For fast drainage with less sir waste on poly-boearell of Contawmnns whiih will 11acarsea
Doircatbonste ISoo, CAUTION statement carbonate bowls Designed for easy draining in hardtorsl

places CantI be left leaimng because it shuts itself off Simply
puash the rubber tip to one side to drain the bowl

ORDERING INFORMATION-Specify pipe sie, description nd Peple number.
If 3-micron elmet is required. 9Weify
additional poeme number.

on %emmPbf oem Val ais

kCgO f Cmecl l ON VON) @I& Do13 Pik"IU trial_ __AI

C000 j e la. am 11 - - What II= W7m 1140 "M1113 I=
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0 0111 ie a WM I= M52 ffil31362 W ff71113 MW flow ff7w3 I= 4 6% 3~4 1-j is ____ 1~ ff7mlls W WtIIt ff7131132 ff1316 f7ItNm

36sm 4 AN Wimam prff7fifle ff71552. rwn*aeztm muimmasn
hi I Is 321 1017%oijet w79&mas mwum ff7wr46 Zmsus _

Ii 32 WmI~flu - ff715253 - 7wIN-iw
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fr-B-$ ~D--1CLEANOUT

Lairge iaPhrsn-Accurately regulates pressure so your eouipment OPERATION
receives the proper amount When an increase in pressure is cailled for downstream air
Extra Large Main Vlve-Allows sir to flow et a high rate, avoiding moves freely from the inlet Pori (A) to the outlet Dort (B;
excessive Pressure drops The adjusting screw (C) forces the spring (D) against the
Clesnoiul Plug -Finger-tightened Plug permits easy and quick removar diaphragm disc (E) and, in turn, against the valve stem (F;
for cleaning of air screen When the springsa force is greater than the pressure beneath

Milr OuletPors-Y NP Dois ocatd o th frnt nd ackfor the diaphragm, it pushes hard enough against the valve (61
la~aOufet ore-~' PT ortsloctedon te fontand ackforto open the valve and sllo* air to flow throught the line

additional low flow outlets or gauge ports When the Pressure downstream builds up in the chamber
beneath the diaphragm enough to overcome the upper springs

SPECIFICATIONS force. that pressure Plus the force of the lower sprinlg (Hi
causes the diaphragm and the valve stem to rise This closes

Operaig Presaure-300 psig max the valve opening between the inlet and outlet Ports
Teimperature, Noting- 2OV F Max In uib with bult-In relief, if pressure beneuir the

Relieving Preassure-Approx 6 psig above setting under normal diaphragm goes over the desired psi the diaphragm- disc 1
conitinswill riae and Ift the diac seal from around the valv-e stem" F;

MaeatDecodtin ons a ont.norn Excess Pressure will bleed through the opening into tne

diaphragms and Suns-N valve seatsreuaobnetndntoheAmsee

FLOW CHARACTERISTICS
100 0.5s 505pml Ofelaij

Sta3 1%

STANDARD MODELS -0_____________

3.125 LIG.90swim -- -2 S-l26 0avs6 . P40?8&-002 0 - liew n5o
5 '0-250 1~.109..

4.an to..' Pa.-9 Pde?

Pans WO '* 40. MO. A i-

OREIGINFORMATION
~eef pVS ai ~f easoi pipe we ail Na. resmme W of Jim

01 m PReme oil Idel-Comgaet Saadar anW High Pow-
owi 110 011 pleas NfleV flo a A W" nop Vi oall a *ssP B -5
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FEATURES
Autorralc: ONl 1 Air 111111-A single needle valve adjustment
regulate% Me oil mist Per SCFM of air Changes in airflow
after manual aldjument automatically adjusts tie oi1.10-sir
balance to maintain correct mixture
Easy Flill-Removal of till cap removes air pressure from bowl
without turning oft airflow Fill bowl Completely lull
Poreboas Siloul-To provide maximum visibility of
contents thru a transparent material. Uaes a radio knob
t"p drain
Soul0W 0110Ird-Made from" steel0 and Used With all poeltcoronte
bowls for added measure of safety
Quick Claeennect 111ing-Designed to save maintenance time OPERATION
No toola required for bowl removal. no chasnce of stripped
threads Includes a lock to help insure that bowl is secured A portion ot the air entering tfhrough the inlet Port (A) flows
beforel unit ia pressurized through a small tube leading to the pressuriling valve (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 airflow regulator (0) and into the miat-generating

OPTIONAL FEATURES section (E) The slight pressure differential between the mist
Metal Soul si/Sight Guge-to allow monitoring of liquid section (H) and the oil bowl (C) Causes oil to flow through
level through a pyrex sight gauge with added safety Uses Iheo syphon tube from the bowl to the drip tube (F) A screw-
a Delcock drain adjusted needle-valved orifice (G) in te syphon tube regulatet
Overofte Oil Cepeelly-units A" size "~ larger can be the amount of oil mist Per cubic foot of air The Oil-to-air ratio
furnished with metal bowl And sight gauge Oversized to is adjusted while the Correct amount of air is flowing through
increase time between retills the unit Once set, the adjustment normally never needs to

be reset unless a change is desired

SPECIFICATIONS Jmee Jr 1r
Operainug resuft-w/Polycarbonate bowl-200 paig Max

c/metal bowl & sight gauge- -

250 psig Max
Tempearelesilieg-w/Polycarbonate bowl-1300 F Max. I" ar Aaa awt lf wO%

c/metal bowl & sight gauge- If increased airflow is celled for downstream, the airflow
200-llei catig Marex n lo Feil e regulator adjusts the rate, as illustrated Increased airf lOw in

N MecasingsarezincAlly Flxibe Dat the mist-geonerating section Causes the pressure to drop
are of Suna-N or polyurethane slightly at Ihet Point. proortionately increasing the amount

CAUTION: When using A unit with a transparent bout, beware of oil drawn from '.he oil bowl and into the airstream
of contaminants that will attack polycarbonate The design of the mist-generating section breaks up
(See CAUTION statement on Page 20)1 the oil into line Particles which normally remain in suspension

for at tenst 20) feet One* the inside of the line is oil coated.
ie i possible for lubricated air to travel as far a 300 feet

downstream. regardlesa of the lines p ath or changes
in direction
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4 2330D2 170 P07603.2W45 " - 9 4h
2. 30002z - M07603 2W00 8h 4"

30 02 - P76a32M06 h~ % 24
39 0 -o PG7603 270 92, .,

275012oz PG7603 2M6 16,. 80r. I
30 0 o P0760415407 --

950 -5 P076O41_167 1042

2 PK7604 17007 9-11 7i , 2

____ 275002 - P07604 I8D7 =00 506650 2- 8-310 0at K WISAN - 10
36002 - PG7604 16006 1 42,

95Oo - P07604 17M 9%j 71n, 2
__ __ 270o - P76014-110 51,,j _ I,,

300 oz P0765_154 T

2 36 00o2 10 - F0765-160 0'.,
2 9500 1n - P6760517M t 9%j 51, 2],. :76~

-AS 100 PSI W~ ud 1 5 p,, p,... &W~
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C C WESTINGHOUSE AIR URAKE COMPANYFLUID POWER DIVISION * LEXINGTON, KENTUCKY

WI CONTOLAIKl VALVE

SERVICE INFORMATION

MAINTENANCE
Maintenance periods should be scheduled in

accordance with frequency of use and working
environment of the CONTROLAIR Valves.

One complete CONTROLAIR Valve should be
kept in stock for each four valves in service.
During 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 a 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 b)
loosening studs I and lift the valve free.

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

The H-2 Type CONTROLAIR Valve is a handle Completely disassemble the CONTROLAIR
operated, three-way normally closed, open exhaust Valve. Wash all metal parts in a non-flammable
pressure control valve. There are three models of solvent and all rubber parts with soap and water.
the H-2 Type CONTROLAIR Valve, identical in Rinse each part thoroughly end blow dry with a lo%
operation but differing in handle characteristics: pressure air jet. Arrange the parts on a clean

H-2-X CONTROLAIR Valve - Handle is self white surface in the order of the exploded view.
returning to minimum pressure position from all Examine each part carefully. Flex the dia-
positions in the handle travel arc. phragm and packing rings, if cracked or worn

H-2-LX CONTROLAIR Valve - Handle latches replace them. Replace all parts that may not
in the maximum pressure position but is self return- provide satisfactory service until the next schedul-
ing to the minimum pressure position from all ed maintenance period.
other positions in the handle travel arc. As reassembly proceeds, lubricate each part.

H-2-FX CONTROLAI" Valve - Handle is Use No. 107 Lubriplate on metal to metal surfaces
equipped with a friction brake that will hold the and Cosmolube on all rubber parts, equivalent
handle in any position selected in the handle travel greases to those recommended can be used.
arc. Store the reconditioned CONTROLAIR Valve in

INSTALLATION a moisture proof be&.

The H-2 Type CONTROLAIR Valve is desiped ADJUSTMENTS
for panel mounting, the complete assembly is Two adjustments can be made to the H-2-X and
installed and removed from the top of the panel. H-2-LX CONTROLAIR Valves. Adjusting screw
Refer to the outline view Fig. 7 for panel opening 32 changes the pressure setting and the handle
dimensions. Allow suitable clearance for pipe yoke 6 can be reversed to effect the degrees of
bracket cap screws which are 1-1/8" long. handle arc travel. The H-2-FX has an additional

CONTROLAIR Valves utilize a pipe bracket, adjustment that can be made to the handle friction
Piping connection to the pipe bracket need not be brake.
disturbed when removing the operator portion for Pressure Setting Adjustment
maintenance. A filter and lubricator should be Adjusting screw 32 varies the minimum and
installed in the line leading to the "IN" port.

B4-65.02
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maximum pressure setting a like amount without "OUT" port s open to exhaust.
changing the range of pressure. Turning the ad- When the handle is moved to increase pressure,
justing screw in raises the maximum and minimum the inlet and exhaust valve unit 30 is forced down.
pressure setting, turning it out decreases the ward by the rise in the cam 16. The exhaust port
maximum and minimum pressure setting, is closed and the "IN" port is connected to the

The pressure range can e changed only by "OUT" port. Air flows through the "OUT" port
changing the control spring 35 These springs swe snd also to the chamber above the diaphragm.

interchangeable. Increusing pressure moves the diaphragm downward
compressing the control spring 35.

INCREASING
PRESSURE

/ DECREASING

o o PRESSURE

0 0

IN -IN-

EXNUTHAyx STr -M-EXHAUST

DLAGRAMMATIC VIEW

Handle Travel Adjustment The exhaust valve seat 39 moves with the
The handle yoke 6 is designed to permit 920 disphragm 38. A3 the downstream pressure in-

af handle travel if installed in one position and creases, the diaphragm 38 deflects and the control

780 of handle travel if installed in the reverse spring 35 compresses. When air pressure at the
position. Compensate for the effect on pressure "OUT" port equals the control spring setting the
setting by turning the adjusting screw in or out as valve assumes a closed center position. The inlet
desired, valve closes while the exhaust valve remains

Friction Brake Adjustment closed.
The handle force of the 11-2-FX CONTROLAIR With no change in mechanical force (handle

Valve can be varied by adjusting nut 17 This movement) the inlet and exhaust valve unit 30 will
adjustment increases or decreases the manual automatically compensate for downstream air pres-
force required to move and hold the handle in any sure changes. The sir pressure changes can be
desired position, caused by line leakage, temperature change, or load

OPERATION thrust. If air pressure at the "OUT" port increases

The operation of the H-2 Type CONTROLAIR over that called for by the handle position, the

Valve is illustrated by the diagrammatic views, diaphragm 38 will deflect downward moving the
With the handle in normal or decreasing pres. exhaust valve seat 39 away from the inlet and

sure position the "IN" port is closed and the exhaust valve unit 30 and vent the excess pressure.

2
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If pressure drops below that called for by the "OUT" part 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 valve 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.

K.2 TYPE CONTROLAIRL* VALVE

IDENTITY

Model Complete Piece Number "C"
0  

Control Pressure Control Spring
0 bsolete* Superseding Handle Travel Range (PSI) (Ref. 35)

850408 P50493-1 92o 0-65 P55442
850409 P50493-2 920 0-100 526749

l-2-X P50493 P50493-3 920 0-125 540577
850717 PS0493-4 920 0-150 P55441
850410 P50493-11 78' 10.65 P55442

850262 P50494-1 920 0-65 P55442
850263 PS0494-2 920 0-100 526749

P50494 P50494-3 920 0-125 540;77
850264 P50494-4 920 0-150 P55441

11-2-FX P55200-1 P50494-5 920 0-15 99478
P50634-1 P50494-7 920 0-25 510722
P52710 P50494-10 920 0-80 531418
850266 P50494-11 780 10-65 P55442
850267 P50494-12 780 10-90 526749
P54085 P50494-15 920 0-175 P5415Q
850446 P51248-11 780 10-65 P55442

non-magnetic) (non-magnetic)

850412 P50499-1 920 0-65 P55442
830413 P50499-2 920 0-100 526749

850414 P50499-3 92 0 0-125 540577
]l-2-LX 850415 P50499-4 920 0-150 P55441

P50499 P50499-9 920 0-75 531418
850416 P50499-11 780 10-65 P55442
8S0417 P50499-12 780 10-90 526749

- -r,,i,,,t t.-,nlC i incre.Se valve nl, tl nec essitited obsoletin, the torner design. t In recorrmtenoe
-h 1t. -t-ab be conened to the cuwtent %intair at the earliest convenient matntenance period.

Ir%11 V t WIELACE %ITH

im t. N.. !etI Description Pc. N0.

&l' I..lt~u l.7 t. nit .5 l Inlet & Enhaust Valve Unit $4553t

Intthu..t \a~t. 'itt S ,,4-17 31 Fth.ust Villse Seat P 5484
40 3 4" 0.D. "0" Ring P49708-lo

It ddo,,n., t.,ti,'rilthi 'rt .iion in r-quired, ask tor SERVICE BUL.LETIN E4-65.00-1.

See ouline oiew, pke 11

3
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.2.FX COJTROLAE ® VALVE
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H.2.FX CONTROLAIRT VALVE
PARTS LIST

See IDENTITY schedule on paF 3 for complete valve piece numbe,

Ref. No. Description Piece Number

Standard Non-magnetic

1 SCREW. 3/8-16 x 1-1/8 Hex (2 req'd) 502415 P49902-13
2 BRACKET, Pipe 534497 850461
30 GASKET (2 req'd) 58515 558515
4 STRAINER (2 req'd) P55382 P55382
S NUT, 1/4-28 519787 P49923
6 YOKE, Handle 534476 534477
7 SHAFT. Handle 534776 850460
8 BALL, Handle 517026 517026
9 NUT, 5/16-18 Hex (2 req'd) 96500 P49901-I

10 WASHER, 5/16 (2 tgq'd) 506602 P49912-3
11 STUD, 5/16-18 x 1-5/16 (2 req'd) P49906-14 P49906.1
12 STUD, 5/16-18 x 1-1/8 (2 req'd) P49906-16 P49906-i
13 SCREW, 5/16-18 x 1-1/8 Hex (2 req'd) P49842 P49900-9
14 NUT, 5/16-18 (2 teq'd) 96500 P49901-1
15 SCREW, Set 540187 850523
16 CAM P50800 P50800-I
17 NUT, Hex P49901-16 P49901-9
18 WASHER, No. 10 501831 6424
19" SPRING, Brake 850-.7 850537
20 SHOE & HOLDER, Brake 850730 P50654
21 NUT, Cap P55465 P55465
22 DRUM, Brake 850181 P50848
23 KEY, Woodruff 120840 120840
24 SHAFT, Cam 534488 P51251
25 HOUSING, Cam (Incl 22) 534496 P51250

CONTROL PORTION, complete less P55510 P55512
Control Spring 35 (Incl. ref. 1, 2, 3, 4,
9, 11. 13. 14 and 26 thru 41).

26 PIN, Cotter (2 req'd) 93256 93256
27 PIN, Dog P50686-9 P50686-9
28 DOG, Cam P52835 P52835
29 BODY 534499 534499
30- INLET & EXlAUST VALVE (Incl. 2 of 31) 545536 545536
310 RING. 3/4" O.D. "0" (2 req'd) 531868 531868
32 SCREW. Spline Adjusting 536005 536005
33 HOUSING. Spring 545616 545616
34 SEAT. Spring 526347 851075
35' SPRING. Control (See Identity Schedule)
36 NUT. 9/16-18 Hex 526489 P49976-1
37 FOLLOWER, Diaphragm 526345 526345
38 DIAPHRAGM 526346 526346
39 SEAT. Exhaust Valve P55484 PSS484
40' RING, 3/4" O.D. "0" P49708-16 P49708-16
41' SPRING, Exhaust Valve P54653 P54653

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

B- 13
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WASCO FLUID PO0S DVISSM@

AMERICAN-STANDARD 16631gNcEC ,ROAO LEXINGTON KtNTUCKY40so 606)S24.9031 TELEX 021426
POWER & CONTROLS GROUP

HC-2 I01WTHOLAIR 1 VALVE

SERVICE INFORMATION

ed for panel mounting. The complete asse.bI5 is

installed and removed from the top of the panel.

Refer to outline view (fig. 8) for panel opening
dimensions. Allow suitable clearance for the pipe

bracket cap screws which are 2-1 XW 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 OUT 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 lub-
ricator be installed in the IN port of the CONTROL-

AIR Valve.

MAINTENANCE

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

'The HC-2 'ype CONTROLAIR Valve is a One complete CONTROLAIR Valve should be

handle operated, graduating pressure control valve. kept in stock for each four valves in service.

It contains iwo PILOT AIRE three-way valves and a During the maintenance period, repiace the complete
pressure regulating portion arranged to increase, valve with the "stand-by" unit. This will reduce

decrease, or maintain sir pressure in two control production time loss and afford inspection and
lines. The selection between the two control lines replacement of worn parts .t a more opportune time
depends upon handle movement of 100 either side in a favorable location.

of the OFF position. Notice that the operating portion of the valve
There are four models of the HC-2 Type CON- can be removed without disturbing the pipe connec-

TROLAIR Valve, identical in operation but differ- tions. Remove the valve from the pipe bracket by

ing in handle characteristics: loosening studs 1 and lift the unit free.

HC-2-X CONTROLAIR Valve - Handle is self No special tools are required to maintain the

returning to the OFF position from all positions in HC-2 Type CONTROLAIR Valve.

the handle travel arc. Completely disassemble the CONTROLAIR

HC-2-FX CONTROLAIR Valve - Handle is Valve. Wash all metal parts in a non-flammable

equipped with a friction brake that will hold the solvent and all rubber parts with soap and water.

handle in any position selected in the handle travel Rinse each part thoroughly and blow dry with a low

arc. pressure air jet. Arrange the parts on a clean white

HC-2-LX CONTROLAIR Valve - Handle latches surface in the order of the exploded view.
in both maximum pressure positions but is seli Examine each part carefully. Flex the dia-

returning to the OFF position from all other posi- phragm and packing rings. If cracked or worn,

tions in the handle travel arc. replace them. Replace all parts that may not

HC-2-SX CONTROLAIR Valve - Handle latches provide satisfactory service until the next schedul-

in one maximum pressure position only (handle ed maintenance period.

away from pipe bracket). The handle is self return. As reassembly proceeds, lubricate each part.

lag to the OFF position from all ot0e, poiltions in Use No. 107 Lubriptte on metal to metal surfaces

the beodi travel arc and Conmolube on all rubber parts. Equivalent

grasses to those recommended can be used.
INSTALLATION Store the reconditioned CONTROLAIR Valve in

The HC-2 Type CONTROLAIR Valve is design, a moisture proof beg. 94-65 0
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ADJUSTMENTS reading is obtained on the gage then turn it out by
1/4 turns until the Pge reads zero. At zero pres-

Three adjustments can be made to the HC-2-X, sum give the adjusting screw another 1/4 turn out
HC-2-SX and HC-2-LX model:. Screw 24 varies to open the exhaust valve.
the pressure setting, screw 44 alters the pick-up Move the handle to full increasing pressure
point of levers 41 and 45, and pin 38 alignes the position. The gage should read the pressure
dog 39 with cam 15. The HC-2.FX model has an stamped on the nameplate. Related handle posi-
adjustable friction brake. tiona in both quadrants will have identical pressure

readings.
- 'Preload Setting

This setting calls for a predetermined down-
2 1 stream pressure when the handle is moved 100 from

VOL. \OFF position in either handle quadrant.
3 Place the handle 100 from OFF in either

IIN quadrant. Turn adjusting screw 24 in until the
gage reads the desired preload pressure. Move the

(Inlet pressrun, 10 psi lusher than stamped on nameplate) handle to the maximum pressure position. The gage
should read the pressure on the. nameplate plus theFi 5 . 2 ADJUSTMENT SET-UP peodstiE

r:;lot Valve Lever Adjustment prelod setting.Friction Brake Adjustment
Use the adjustment set-up illustrated in fig. 2. The handle force of the HC-2-FX CONTROLAIR"

Turn adjusting screw 24 in until control spring 27 Valve can be varied by adjusting nut 19. This
is slightly compressed. Remove valve protectors adjustment increases or decreases the manual47. Move the CONqTROLAIR Valve handle 7 back

47. ovethe ONTOLAR Vave andl 7 ack force required to move or hold the handle in anyand forth, on both sides of the "OFF" position, de ired to in the handle y
observing the action of levers 41 and 45. The pi. desired position in the handle quadrant.
Lot valves should be fully open after the handle
moves through the first 100 travel arc. If the pilot OPERATION
valve levers need adjusting, place the handle in a Refer to diagrammatic view.
maximum increasing pressure position. With a
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
adjusting screw in a full three (3)tumns. 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-
aponse is not identical to handle position in both r

quadrants, compensate this difference by turning
the cam dog pin 38 either clock-wise or counter-
clockwise. .
Pressure Setting AdjustmentUse the adjustment am-up illhstrated in Figure 2. I" '

Adjusting screw 24 varies the minimum and maxi-
mum pressure setting a like amount without chang-
ing the range of pressure. Turning the adjusting
screw in raises the maximum and minimum pressure,
turning it out decreassm the maximum and minimum
pressure. The pressure range can be changed only fig. 3 DIAGRAMMATIC VIEW
by changing the control spring 27. These springs With the handle in OFF position, both control
ars interchangeable, lines, I and 3. are open to atmosphere through thei
No Preload Setting respective pilot valves in the HC-2 Type CON-

This setting heS the OUT parts open to exhaust TROLAIR Valve.
sad the IN part is closed in the normal position. The handle operates a dual cam. The peripheral

Place the handle 100 from OFF in either surface of the larger section is contoured to provide
quadrant. Turn adjusting screw 24 in until a minute positioning increments to the pressure

2
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control portion. The smaller section moves the handle position in the handle travel arc.
right and left hand levers to operate the pilot The HC-2 Type CONTROLA1R0Valve will
valves. automatically compensate for downstream air pres.

Movement of the handle in the first 10 of the sure change. The air Pessure changes can be
460 travel arc closes the exhaust valves of the caused by line leakage, temperature change, or
pressure control portion (no preload setting) and load thrust. If air pressure at the OUT pori in-
one of the pilot valves. The other pilot valve is creases over that called for by handle position, the
operated when the handle is moved into the op- diaphragm in the control portion will deflect doan.
posite guadrant. Handle movement to or beyond the ward. This moves the exhaust valve seat away
100 position unseats the inlet valve in the control from the inlet and exhaust valve unit and vents the
portion and the pilot valve. Controlled pressure excess pressure. If the pressure drops below that
from the unseated inlet valve of the pressure control called for by the handle position, the control spring
portion flows through an internal passage to the will force the diaphragm upward. The exhaust
inlet valve seats of the pilot valves. Depending valve seat then moves the inlet valve of the inlet
upon the quadrant in which the handle is positioned, and exhaust valve unit from its seat to open the
the controlled pressure will flow through the opened IN port to the OUT port and restore the pressure
pilot valve to the OUT port (line I or 3). called for.

The pressure at the OUT port is proportional to

HC-2X CONTROLAIR VALVE

IDENTITY

Model Complete Piece Number Control Pressure Control Sprint
Obsolete- Superseding Range (PSI) (Ref. 27)

550233 P50975-1 0-65 P55442
850234 P50975-2 0-500 $26749
P5o529 P50975-3 0-125 540577

HC-2-X F50975 P50975-4 0-150 P55441
P5 2 540 P52540-4 Note 1) 0-150 P55441
P52787 P52878- I (Note 2) 0-65 P55442

850245 P50976-1 0-65 P55442
550246 P50976-2 0-100 526749

HC-2-FX Pso96 P5097(,3 0-125 540577
P500o7 P50976-4 0-150 P55441
P52943 P52943-1 (Note 3, 0-65 P55442

850420 P55582-1 0-65 P55442
HC-2-LX 850421 P55582-2 0-100 52674Q

850452 P55582-3 0-125 540577
850655 P55582-4 0150 P55441

P51206 P51206-2 0-100 526749
P52023 P51206-3 0-125 540577

HC-2-SX P54789 P51206-4 0-150 P55441
PS4280 P52518-2 kNute 1) 0.100 526749
P5251 P52516-3 (Note 1) 0-125 540577

NOl F.: 1. Less the handle and )oke. Uses cam, Pc. No. P5057-1 1.
2. 5ith handle shaft, Pc. No. P50979 - longer than standard.
3. Less the standard escutcheon plate.

aImproved design to increase valve servitivity and now capacity necessitated obsoleting the
former design, It is recommended that the obsolete vaives be converted to the carent vintage
at the earlest convenient maintenance period.

INCREASED VALVE SENSITIVIT'Y CONVERSION

REMOVE REPLACE WITH

Deseriptive P. Na. Ret. scription Pc. No.

Inlet as Exhaast Valv Unit 526875 34 I:et & Exhaust Valve Unit $45536
Exhaiust Valve Seat 526487 31 Ehut Valve Seat P55484

3_ 32 j 1,' O.O."O0 Ring P49708-16

If additional conversion information ts required. ask for SERVICE BJLLE1N E4-65.00- 1.

ICREASED FLAW CAPACITY CONVERSION

Remove obsoleted tr -way valves sad reace with items 46 through 60 as ah.Wn in the
exploded vtess.

Itf additional eovetion inoor.nation is requtrd. ask foe SERVICE BULLETIN E465.00-3.

3
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MODEL MC.2.FX CONTROLAIROVALVE

13 17 16

0'i
- 302!0- A

31 40 45 43

22-'T.' .
31_

449-0 A - -

1 - 8 38 ' ' ,/44 ~4

31 24-------------

42 45

9 56

27 44 \~ 51A

\- 563  53
25 Qg -263

PARTS LIST

See IDENTITY schedule on pale 3 for complete piece numbers

Ref. Description Pc. No.

1 SCREW., 5/16 x 2-1/8 (4 req'd) P50235-I
2 PIPE BRACKET 850243
3 STRAINER, Port (S req'd) P55382
4" GASKET, Port (5 req'd) 558315
5 NUT, 1/4-28 5197876 YOKE, Handle t36913
7 StlAFT. Handle 534476
8 BALL, Handle 517026
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MODEL HC.2.FX CONTROLAIR® VALVE (co.t'd)
Ref. Description Pc. No.

9 NUT, 5/16-18 (2 req 'd) 9650010 WASHER, Lock (2 rmq'd) 506602
11 STUD, 5/16-18 a 1-1/8 (2 req'd) P49906-16
12 HOUSING. Cam (Incl. 11) 538261
13 NUT, Cap P55465
14 SCREW, Set P49751-3
15 CAM P50878-4
16 SHAFT, Cam 536912
17 KEY, Woodruff 120840
18 DRUM, Brake 850181
19 NUT, 10-32 P49901-16
20 WASHER 501831
21" SPRING, Brake 850737
22 SHOE & HOLDER, BRAKE 850730

CONTROL PORTION, complete less
Control Spring 27 (Incl. ref. 23 thru 61) P55583

23 NUT, 5/16-18 (4 req'd) 96500
24 SCREW, Spline Adjusting 536005
25 HOUSING, Spring 545616
26 SEAT, Spring 526347
27* SPRING, Control (See Identity Schedule)
28 NUT, 9/16-18 526489
29 FOL L O W ER, Diaphragm 526345
30* DIAPHRAGM 526346
31 SEAT, Exhaust Valve P55484
32* RING, 3/4 O.D. "0" P49708-16
33* SPR ING, Exhaust Valve P54653
34 INLET & EXHAUST VALVE, Unit (Incl 35) 545536
35* RING, 3/4 O.D. "0" (2 req'd) 531868
36 BODY P51082-6
37 PIN, Cotter (4 r-q'd) 93256
38 PIN, Cam Jog P51856
39 DOG, Cam P52835
40 PIN, Lever 536902
41 LEVER, Rt. Valve P51489-2
42 PIN, Roll (2 reqld) 549915
43 ROLL ER (2 iq'd) P51530
44 SCREW, Set (2 req'd) P49828
45 LEV ER . Lt. Valve P51488-246 RING, Retaining (2 req'd) 850240
47 PRO TE CT OR, Valve (2 req'd) 850242
48 RING, Retaining (2 req'd) 850241
49 WASHER (2 req'd ) P53455-2
50 RING, 15/16 O .D. "0" (2 req'd) 524614
51 GUIDE, Plunger (2 req'd) P54147
52* RING. 7/16 O.D. "0" (2 req'd) 532268
53 PLUNG ER (2 req'd) P54146
54- SPRING, Exhaust Valve (2 req'd) P54144
55 SEAT, Inlet Valve (2 req 'd) P54145
56" RING, 7/8 O.D. "0" (2 req'd) 523734
57 SPACER. Valve (2 req'd) P55099
58* VALVE, Inlet (2 req'd) P5125
59" SPRING, Inlet Valve (2 req'd) 539115
60 RING, Retaining (2 req'd) P49628
61 STUD, 5/16 x 1-5/16 (4 req'd) P4S 06-;4

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

B-21/(B-22 blank)


