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I1). GENERAL DESCRIPTION

A). Vibro Driver/Extractor

The Foster 4000 is a low frequency vibrator pile driver designed to drive and
extract sheet piling, pipe, timber, and concrete pile, caisson pile, and H, I, and
wide flange beams.

The model 4000 operates in a frequency range of 0 to 1400 vibrations per minut
to providé maximum pile peéetration and extraction rates in a wide variety of soils
Amplitude, the major determinate of pile penetration rate, is governed by the desig
of the unit and by pile weight and type qf soil. Amplitude for the 4000 usually
ranges between 5/16 and 1-1/4 inch.

The Vibro/Driver Extractor System consists of two major components — the Drive
Extractor itself, with attached driving/extracting head, and the hydraulic power pa
with remote control pendant.

The Driver/Extractor consists of two major components - a viEro case, and a
suspenéion case containing a vibration suspension system.

The Vibro case contains eight eccentric weights which rotate in a vertical pla
to create vibration. The two hydraulic motors aré gear coupled to the eccentrics.
The eccentrics and drive shafts are mounted in heavy-duty cylindrical roller bearing
Lubrication 1s provided by a splash system actuated by the rotating eccentrics and
gears.

A unique elastomeric suspension system isclates the suspension case from the

vibro case and therefore the crane boom from most vibration.

B). Hydraulic Power Pack

The Hydraulic Power Pack is driven by an Allis Chalmers 25000 Engine. The
engine rating is 445 H.P. at 2000 RPM.
The totally enclosed power pack is mounted on a skid type fuel tank sub-base.

Located at the rear of the unit is a control panel which houses all operating contrc
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and pressure gauges. All 5 hydraulic hoses connect into the power pack below the

control panel. The unit utilizes a closed loop hydraulic circuit with rapid response
pressure compensation to limit maximum pressure output. A commo; tank supplies oil
for both the hydraulic pumps; one for the clamp in the driving/extracting head and
one pump for the vibrator motors. Hydraulic oil temperature is maintained by an

0il cooler. The hydraulic system is continually cleaned by 10 micron and 3 micron
'full flow oil filters.

Control of the output flow is maintained by a hand-held remote control pendant.

C). Driving/Extracting Heads

Various types of driving/extracting heads are available for the 4000 to handle
everything from steel sheet piling to the largest caisson pipe. The head bolts to
tﬁe bottom of the vibrating case and contains one or more hydraulic cylinders to

 provide up to 200 tons of clamping force. Clamping or unclamping occurs in 5 to 7

‘'seconds.

D). Remote Control Pendant

The Vibro Driver/Extractor is controlled from a hand-held pendant. Switches
control clamp and unclamp of the driving/extracting head. A potentiometer controls

vibrating speed, and a pressure light indicates that the clamp is closed and vibra-

tion can be started.
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E). Specifications

Driver/Extractor

Eccenfric Moment
Frequency

Amplitude

Pile Clamping Force

Pile Clamping Time

Diesel Engine

Engine Power

Fuel Tank Capacity

Oii Capacity - Hydraulic System

Weight wifh Fuel

4000 in.-1bs,
0 - 1400 veM
5/16"™ - 1-1/4"
100 ~ 200 toms

5 -~ 7 seconds

Working Line Pull for Extraction 45 toms
0i1 Cabacity ~ Vibrating Case 5 gals.
Weight with Cable and Hoses 18,800 1bs,
Length 118"
Width 22"
Height 76-1/2"
Throat Width 2"
Maximum Operating Pressure 5000 psi
Maximum Flow 120 gpm
Maximum Output Hydraulic ﬁotors 299 hp
Power Pack
Maximum Pump Pressure 5000 psi
Maximum Flow 120 gpm

Allis Chalmers 25000
445 hp at 2000 Ipm
125 gal.

146 gal.

11,160 1bs,

Clamp Pump Pressure 4500 psi
Length 10"
Width 3'10"
Height 677
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IT. PREPARATION FOR OPERATION

A. General

When unloading the Vibro Driver, use extreme care, For your protection, make
a thorough inspection of the unit immediately on delivery. In case of any damage
or shortage, notify the transit agent at ounce and have the delivering carrier make
a notation on the freight bill.

B. Safety Precautions

Safety is a requirement that must be first in the minds of all people who have
occasion to operate eqﬁipment° Each job or situation has its own problems which
cannot be covered by rules. The following is a general guide to safe .operation bt
your knowledge of standard safety precautions will be your best guide to safety.

1. VNever adjﬁst or repalr the unit while it is in operation.

2. Never operate the hydraulic.power pack when it is not connected to the vil

3. Do not smoke or use open flame in the area of the powér pack while refuel:

4, Never store flaﬁmable iiquids near the engine.

5. When charging or servicing the lead acid batteries, have adequate ventilai
and do not émoke or use an open flame in the area, because batteries gene:
explosive gas during charging.

6. MNever operafe the diesel eggine with the govenor linkage disconmnected. H
reactions are not fast enough to control the fuel rack.

7. When operating the power pack in an enclosed area, pipe exhaust fumes out:
or use an approved method of exhaust condensation in water. Continued br
of exhaust fumes can be fatal.

8. Remove all tools and rags before restarting after adjustments or repairs.

9, Store oily rags in containers.

REMFMBER ~-—-—- SAFETY IS EVERYONE'S BUSINESS
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c). ‘Rigging of Vibro Driver/Extractor

A steel wire rope sling must be connected to the support pin of the vibration

suppressor. The required strength of this sling depends on the capacity of the

crane and the work to be carried out.

five

unit

A safety factor of five or cable capacity of
times the weight to be lifted is recommended.
Attach a safety cable from the crane hook to the Driver/Extractor to hold the

in case the main sling falls.

D). Connection of Driving Extracting Head

When the Vibro Driver is connected to the crane line, 1ift the Vibro Driver

so that the driving/extracting head can be bolted to the bottom of the vibrating

case.

A1l bolts must be in place.

E). Connection of Hydraulic Hoses

1). The vibrator and driving/extracting head are connected to the power pack
by five hydraulic hoses.

2). It is important to clean all hose comnections with a clean cloth

before making connecfions. All hydraulic lines should be capped immediately

after disconnection.

3). Connection of the hoses at the Vibro are color coded. Two 1-1/2" hoses;
1 red, 1 blue, and 1 3/4" yellow hose, and two 3/8" hoses; 1 red and 1 blue.
Connections at the Vibro are the high pressure flare type and connections at

the power pack are of the quick disconnect type. |

4). Color coding for the vibro is as follows:

1 red 1-1/2" - high pressure motor hose
1 blue 1-1/2" - return motor hose

1 yellow 3/4" - drain hose

1 red 3/8" - clamp cylinder hose

1 blue 3/8" - unclamp cylinder hose
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5). Make sure that all hose connections are tight.

F). Final Check
1). Check the fluid in the hydraulic reservoir.

2). Check o0il level in vibrating case, should be 1/2 level of sight glass.
OPERATING INSTRUCTIONS

A). Completion of Set-Up

1). Complete set up as described in Section II.

2). Perform any required maintenance as described in Section v,

B). Start and Warm-up Engine

1). Before starting the engine, read the engine manufacturer's operating anc
maintenance instructions carefully. Follow the engine starting, operating an
maintenance procedures detailed in the manual.

2). Open all enclosure doors and be sure all pre-start checks have been
performed.

3). Turn the main power switch on the control panel to the "on" position, an
the "off-on-start'" switch to "on".

4). Set the engine speed control (throttle) fér idie.

5). Set control pendant potentiometer fully counter-clockwise,

6). Ready light on control panel will indicate when potentiometer is fully
counter-~clockwise.

7). Press the Mﬁrphy switch reset and hold in while simultaﬁeously turning tl
"off-on-start' switch to start. It will be necessary to hold the reset buttor
in until the engine oil pressure exceeds 30 psi. Release the start switch as
soon as the diesel starts.

8). As soon as the engine attains normal operating temperature, adjust the st

control for 2000 RPM.
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C. Warming the Hydraulic Fluid

1. The Vibro should not be operated at full speed unless the oil temperatur.
is above 60°F. Check the 0oil temperature on the thermometer in the oil tank.
2. 1If temperature is below 60°F. set diesel sPeed‘at 1200-RPM and rotate th
speed potentiometer to No. 3 on the control pendant to staft the vibrator.
Operate the vibrator until the oil temperature exceeds 60°F. then full speed
operation can be performed.

D. Operation of the Remote Control Pendant

1. The operation of the vibratory driver/extractor is controlled by the remc

control pendant. The pendant is connected to the power pack by a flexible

eleétrical cable, which allows operation from any convenient location near

the vibrator.

2. The pendant has‘one switch, one light, and one speed potentiometer,

a. To clamp to the pile, place the clamping head over the pile and turn the
clamp switch to ¢lose position and the clamp light will light when adequa
pressure has been obtained to pérmit vibration to begin.

b. To start vibration rotate the speed potentiometer clockwiée and adjust
vibrating speed to match soil conditions for driving or extracting.
CAUTION: DO NOT START VIBRATING UNTIL THE CLAMP LIGHT IN fHE PENDANT

COMES ON. | |

3. To stop vibration rotate the speed potentiometer counter clock wise to ire

full extreme. The vibration will stop in a few seconds. If counter clock wis

rotation of the speed potentiometer does not stop the Vibro Driver/Extractor,
pull the engine stop knob and move the control off/on switch located on the cc

panel of the power pack to off, and refer to the trouble shooting section, Cha



/

&,

Page 8
To Unclamp the Pile
WARNING: THE OPERATOR MUST WAIT UNTIL A VISUAL CHECK HAS PROVED THAT ALL

VIBRATIONS HAS STOPPED.

Turn the clamp/unclamp switch to the unclamp position and the jaws of the cla

will open so the vibrator can be removed from the pile. The clamp light en the

pendant will go out, indicating that the pressure in the line to the clamp cylin

has

been released.

Shut Down

Stop the vibrator and open jaws.

Reduce diesel engine speed to 1500 RPM and allow engine to run for 5 additio
minutes, then slowly reduce speed’to idle.

Pull out the engine stop knob.

Turn the main power switch to off, and the 12 volt switch to off.

If the diesel engine is shutdown while the vibrator is clamped to the pile,
the clamp check valves will keep the vibrator clamped to the pile. (WARNING
IT IS NOT RECOMMENDED TO LEAVE THE VIBRATOR CLAMPED TO A PILE WHEN THE DIESEI
ENGINE IS NOT RUNNING, BECAUSE SYSTEM LEAKAGE COULD CAUSE A LOSS IN CLAMP

PRESSURE) .
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/x. GENERAL
8 —

unnecessary trouble from developing»° This servicing is periodic lubrication ap
inspection of the moving parts and accessories of the unit.

Lubrication is anp essential part of protective maintenance, controlling'to a gr
extent the useful life of the unit. Different lubricants are needed and some
components in the unit require more frequent lubrication than others. Therefor:
it is important that the instructions regarding types of lubricants and frequenc
of their application be closely followed.

To prevent minor irregularities from developing into serious conditions that mig
involve shut down and major repair, several other services or inspections are
recommended for the same intervals as the periodic lubrication. The purpose
of theseAservices, or inspections, is to assure the uninterrupted operation of tl
unit.

Thoroughly clean all lubrication fittings, caps, filter and level plugs and
their surrounding surféces before servicing. Prevent dirt from entering with
lubricants and coolants. The intervals given in the schedule are based on
normal operation; perform these services, inspectioné, etc., more often (as neede
f9r operation under abnormal or severe conditions.

V///;. DAILY

1. Check the entire Vibro Driver System prior to and during start-up each day or

at the beginning of each shift. Prior to starting the diesel engine at each shift

check the following items.
2. Driver/Extractor
a. Visibly inspect all bolts, nuts and screws, including the bolts fastening

the driving heads to the Vibro case to insure they are tight.

b. Check the oil level in the vibro case. The oil level should be in the cent

of the sight .glass. Change oil if milky or black.
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L//é. Driver/Extractor - Cont'd..

c.

Check the fluid level in the hydraulic reservoir and refill if necessary.
CAUTION: It is absolutely necessary that no dirt or other impurities be
permitted to enter the hydraulic system. Any contamination will drastical
reduce the-life of the high pressure hydraulic system.

Visually check all hose and hose connections for cuts that could cause hos
failure during operation. Checl all hose connections for tightness.

Perform all daily maintenance checks and lubrication recommended

in the Allis Chalmers operating and mailntenance manual.

After start wp check the following:

a. Check all hydraulic lines and fittings for leaks.

b. Check both pumps and manifolds for leaks.

c. Inspect the indicators for the filters with the oil at operating temperatur
to be sure the elements do not need changing.

d. Before operating attach the vibro to the pile, open and. close the clamp ja
to ensure proper operation.

e. Be sure there are no kinks in the hydraulic lines and .that they are hangin
f:eely.

f. Check the lifting cable for fraying.

g. Inspect the serrations of the gripping surfaces of the hydrasulic clamp.
Replace them if worn.

100 fours

Drain and refill the vibrating case. Use Exxon (Imperial to Canada) Terresso

or equivalent.

Remove the 10 bearing covers and check the condition of the bearings.

Perform all maintenance checks and lubrication indicated in the Allis-Chalmer

operating and maintenance manual.
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1000 Hours

Change the filter cartridge located in the vibro driver/extractor suspensic

yoke assembly.

SEVERE CONDITIONS

1.

W

The servicing intervals specified are based on normal operating condit:
Operation under unusual conditions, requires some adjustment in servic:
intervals.

When the average temperature is above 80°F. or below—lOOF,, reduce
servicing intervals to ome-half of those specified in Sections B, C. a
D. Also, refer to Allis-Chalmers Manual, Topic 5 (F. & G.).

When operating in the presence of dust or sand, reduce servicing inter
to one-third, of those specified in Sections B and C. Also, refer to
Allis-Chalmers manual, Topic 5-F, and G.

When operating in excess of twelve hours per day, reduce servicing

intervals to one-half of those specified in Sections B and C. Also, r

to Allis-Chalmers manual, Topic 5~F, and G.

When operating in air with high salt or moisture, thé servicing interv
need not usually be changed, however, the unit should be inspected wee
to détermine if additional servicing might be required.

During stand-by or inactive periods, the servicing intervals may be tu
those specified in Sections B and C, and D. The unit should be exerci
every 30 days or less, depending on conditions. Also, refer to Allis-

Chalmers Manual, Topic 5-H.

LUBRICATION

1i

Diesel Engine

Follow the engine manufacture's operating and maintenance instruction:
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Recohmen@ed crankcase oilsAare as follows:
Amoco | 300
Arco Fleet 53 Plus
Cities Service C500
Exxon HDX Plus
Gulf Super Duty
Lubriplate Super G.P.O.
Mobil Delvac 1330
fhillips Super HD
Sun Sun fleet Diesel Lube or Sunfleet Super C
Shell . Rimula
Texaco URSA Super 3

' Union Gardol

/// 2. Vibro Case
a. When adding or changing oil in the vibro case - care should be taken to
insure no dir; or foreign particles enter the transmiséioﬁ,

b. The recommended o0ils for the vibrating case are as follows:

\// 3. Hyd

a.

SAE 20 non-detergent type
Exxon-Terresso 53
Gulf Harmony 53

Shell Turbo 33

Sun Sunvis 931

raulié Fluid

When adding or changing hydraulic fluid care should be taken to insure
no dirt or foreign particles enter the hydraulic system.

Mixing of the two different manufactures oils is not recommended. Howet

if both oils contain the same base and additives it can he done in an

emergency situation. Check with oil suppliers on compatibility.
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L///é' It is recommended that the hydraulic fluid be drained and changed at 1
once a year. It hay be necessary to change it more often in severe ope
coﬁditions.
Recommended hydraulic fluids'are as follows:
Amoco ATF Type F
Arco ATF Type F

Cities Service ATF Type F

Exxon AEF Type F

Gulf ATF Type F o

Lubriplate ATF Type.F

Mobil - ATF 220

Phillips ATF Type F

Shell Donéx -7

Sun Sunoco Type F Transmatic Fluid
Texaco Texamatic Fluid Type E

Union ATF Type F

H. HYDRAULIC CIRCUITY

A. CLAMP
With the diesel engine running, hydraulic fluid is taken from the reservoir

through the intake filter to the pump suction. Low pressure oil is directed fre

the pump discharge to the clamp circuit manifold. If the clamp switch has not t

moved, the o0il returns to the reservoir through the clamp system directional val

Turning the clamp/unclamp switch to the clamp position energizes the clamp
solenoid on the clamp/unclamp directional valve. Hydraulic fluid is then dire
through the directional valve to the clamp side of the driving/ektracting head

cylinder. The clamping pressuré switch de~energizes the clamp directional valve

solenoid at approximately 4500 psi, and the oil flow returns through the directi

valve to the reservoir again,
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H. HYDRAULIC CIRCUITY — CONT'D.*

A. CLAMP - CONT'D.

Turning the clamp switch on the control pendant to the unclamp position
activates the time delay relay which activates the unclamp solenoid. The pressur
in the open clamp circuit opens the clamp check valve allowing 0il pressure to be
relieved from the clamp close cylinder. The clamp then opens. Pressure in the
clamping circuit is limited by the clamp pump relief valve to a setting of
4700 psi.

B. MOTORS

With the diesel engine running, hydfaulic f1luid is taken from the reservoir
through the intake filter to the charge pump suction. The purpose of the charge
pump is to provide a flow of fluid tﬁrough the pump and motor cases for cooling
purposes, to maintain minimum system pressure, and to supply fluid for comntrol
purposes. Charge pump pressure is limited by the charge pump and motor manifold
relief valves. Case drain fluid from the motor is filtered to tem microns befo
entering the pump case. It then passes through the oil cooler before entering th
reservoir. The main circuit is a continuous closed loop sysfem. The quantity of
fluid flow is determined by pump speed and swash plate angle.

The high pressure mailn pump section is protected by rapid respouse pressure
compensation and motor manifold relief valves which limit output pressure to

5000 psi.
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20
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22
23
24
25
26
27
28
29
30
31

ITEM

Diesel Engine

Variable Displacement Pump

Charge Pump

Clamp Pump

Intake Filter

Return Filter

Case Drain Filter

Clamp Pump Relief Valve
Clamp Directional Valve
Clamp P. 0. Check Valves
Clamp Circuit Manifold

01l Cooler

Reservoir

Intake Vacuum Gage
Output Pressure Gage

Clamp Pressure Gage
Clamp Pressure Switch
0il Level Gage with Dial
Thermometer

Filler

Breather

Drain

Charge Pressure Gage
Fixed Displacement Motor
Clamp Cylinder

Supply Filter

Charge Pressure Relief Valve
Motor - High Pressure Relief

Motor Shuttle Valve

Charge Pressure Relief Valve
Clamp Pressure Check Valve

Drain Relief Valve

MANUFACTURER

Alldis Chalmers

Sundstrand
Sundstrand
Rivett
Schroeder
Pall .
Schroeder
Rexroth
Rexroth
Rexroth
Rexroth

Modine

Lenz
Wika-1PG

Wika-1PG
Rexroth
Lube Devices

Schroeder
Schroeder

Lenz
Volvo

Pall

Sundstrand
Sundstrand
Sundstrand
Sundstrand
Sundstrand .
Sundstrand
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IDENTIFICATION

25000 Mark IT
Series 26# (262004)
2.0 Cubic Inch
PF-2006-1807

'ST-2K10-5~-C~Y

HH9660E20UPTBD~02
LF-1-1K10~P40-~L~D
DBDS10G10/400/5
4WE1OHA/G24NZ
Z28101.2-0-3
VA10B0-53-10,VA1032-10
VA10F-53-10, VA10F-00-1
1E1866C

BAC 30HG 25RC-FFC

Type 213, 4"LBM, U Clan
with Bezel, 5000 P.S.T.
Same as No. 15

HED 3.0A

10", Type L-4, G620, Se
1" Dial

ATB-780

ATB-764 3/4"

BAC-800-25RC-FFC
FIID-110

HH9660F20UPTBD-02
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VI). ELECTRICAL SYSTEM

A). Starting the Diesel Engine

The batteries provide 24 volt direct current to start thé diesel engine. Turn-
ing on the main power switch and rotating the control pendant potentiometer fu;ly ce
clockwise, allows relay RI to be energizéd and closes its related contacts. Power
comes from the oﬁ—off—start switch through z closed normally open contact of Relay
RI to the start solenoid.‘ Turning on-6¢ff-start switch to the start position energiz
the starter motor solenoid and turns over the diesel engine. If fuel is available
the diesel will start. In order to obtain fuel, the fuel solenoid must be energized
This is accomplished by pressing the;Murpﬁy Switch reset, This allows power to go
from the on-off-start switch through a normally closed contact in the Murphy Safety
Swticﬁ to open the normally closed fuel solenéid_valVe. When the valve is energized
fuel flows to the diesel and the engine sfarts.

?our safety controls shut the fuel supply off, stopping the diesel gngige in the
event a malfunction occurs. The system operates by the use of a Murphy Safety Switch
with manual reset. TIf any safety switch closes during operation (indicating a mal-

'function) the Murphy switch'coil will be energized interrupting current to the fuel
solenoid valve and stoppingrthe fuel to>the diesel. bThe relay is energized by the
following devices.

1). Engine oil pressure - If oil pressure 1s below 15 PSI, the contacts of the

oil pressure safety switch will close, energizing the Murphy switch coil,

2). Engine water temperature - if cooling water temperature exceeds 210°F, the

contacts of the water temperature safety switch will close, energizing the

Murphy switch coil.

3). Engine overspeed switch - if the engine exceeds the recommended maximum

speed, the over speed switch will close, energixing the Murphy Switch coil.

The over speed switch is located on the front of the engine and is a manual reset

via a button on the switch housing
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4). Charge oil pressure - if charge pressure is below 75 psi, the contacts of
the charge pressure switch will close, energizing the Murphy switch coil. All

safety switches are bypassed at start up by the Murphy switch reset,

B). Stopping the Diesel Engine

‘The diesel engine is normally stopped with the manual fuel control on the contr
panel. However, the engine may be stopped by turning the main power switch'to off

which de-energizes the fuel solenoid valve and shuts off fuel to the diesel engine.

C). Closing the Hydraulic Clamp in the Driving/Extracting Head

With the diesel engine running turn the clamp/unclamp switch to clamp position.
Power will go from the on-off-start switch through the clamp/unclamp switch to the
normally closed contacts of the clamp pressure switch to the relay R2 coil., This
allows hydraulic pressure to close the clamp. When the hydraulic pressure in the cl.
hydraulic circuit reaches 4100 psi, the clamp pressure‘switch energizes the clamp 1ij
- the clamp valve will not move until 4500 psi when the pressure switch de-energizes tl
clamp valve. If the hydraulic pressure in the close clamp circuit drops below 4100 1
the élamp pfessure switch will re-energize the close clamp solenoid to rebuild the
hydrauiic pressure to 4500 psi. When the pressure reaches 4SOQ pei, the clamp presst
switch will de-energize the clamp close solenoid. This system then maintains between
4100 and 4500 psi in the clamp close hydraulic circuit automatically any time the

clamp/unclamp switch is in the detented clamp position.

D). Opening the Hydraulic Clamp

With the diesel engine running, turning the clamp switch to the open position,
_energizes the time delay relay which closes TDRI contacts, energizing the unclamp
solenoid, opening TﬁRZ contactg, de-energizing the clamp solenoid if needed. The tim
delay relay holds the unclamp valve open for about 10 seconds to gllow the clamp to
fully open. After 10 seconds the TDR2 contacts open de-energizing the unclamp sole-

noid which centers the clamp valve.
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E). Starting Vibrator

With the diesel engine running, rotating the speed potentiometer located in 1
control pendant allows current to flow to the Honeywell Servo Solenoid. The Honey
Servo Solenoid positions the swash plate in the hydrauiic pump éo produce anm outpy
which starts the vibrator to operate. By rotating the speed potentiometer clockwi
the frequency of the vibrator can be varied from O to 1400 vibrations per minute,
allowing the operator to best match vibrator frequency to soil conditions for best

driving or extracting.

F). Stopping the Vibrator

With the vibrator running, rotating the speed potentiometer fully countercloc
wise gstops the current flow to the Honeywell Servo Solenoid. This causes the Serwv
to return the swash plate to the no output position and causes the hydraulic motor:

in the vibrator to stop.
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V1l. TROUBLE SHOOTING

A. GENERAL

It cannot be repeated too often that 90% of difficulties can be prevented
good periodic lubricating, inspection, and maintenance. The time and energy consi
in so dding is only a fraction of what must be put forth when trouble ties up the
operator and his operations. To remedy as quickly as possible any trouble that m:
develop,.the following list of difficulties and trouble shooting charts are provic
If the difficulty cannoﬁ be corrected by following the trouble—shooting charts, cc
your Foster Representative.

B. DIFFICULTIES:

Trouble shooting pharﬁs arebprovided for the following:

1. Diesel engine will not start - Chart A. .

2. Diesel engine does not stop when engine stop knob is éulled = Chart B,

3. Driving/Extracting head clamp cylinder wili not clamp when clamp/uncla
switch is turned to the clamp position. Chart C.

4, Clamp light in pendant does not come on when clamp closes =- Chart D.

5. Clamp light in Pendant comes on but clamp pressure is below 4000 PSI, -
Chart E.

6. Clamp light in pendant blinks off and on. Clamp pressﬁre gage oscilliag
rapidly -~ Chart F.

7. Clamp will not open when clamp/unclamp switch is turned to the unciamp
position - Chart G.

8. Vibrator will not vibrate when speed control is rotated clockwise -
Chart H.

9. Vibrator won't come up to expected speed -~ Chart i.

10. Vibrator won't stop when speed control is rotated fully counter-clockwis

Chart J.



*g vleg ‘¢ o1dog °Tenuen mudmsouaﬁmz
pue Sutieiadp savwWIBYI-SITIV 03 0D

suotiraedg sunsay

*oupBuo tegelp 3avageaatiap L103s9n0® pue

dund Ton3 useniaq ‘surfus uo Bursnoy yYdIims
poadsiano uO MOIING 19831 TENUEW £8334

oz 98eg ‘g ordol ‘Tenuey ITUTUD
~qute pur 3upreasdo sIdWTEBUYD-STIIV 01 09

*21nS8911 TIO MO

*493Fag paodsiang waﬁwsm

.
3

‘y21y -dumeg xejes sufrluy

°1 988g ‘¢ >7dog ywnusy souw
~ua3utel pue fupjeradp siouwleyl~STTIV 02 09

.&o TruTmIs] pue KL1933eg

*(8) TEPUTWQIV] BATIIBIBP 1teday
*Ka913eq @oeTdex 20 @»31eydey

*pepo1100 10 3800 STEUTWIL) 10 prep K1e33e

«1o8aTp jawasey *Aagssodeu
3T waisks uorioafur swpad Apenuel ‘Tenjoy

*£3dwa jues Tang surdug

T 98vg ‘s ordoj *fenury wouru
-3uTeR pue 3upaeisdp saeuwrey)d STTIV 03 09

*Aadms j0u suey Tong sugduy

]

1

‘ano 81 K397BS YOTUM INoAYD

*qno 87 K323e8 Y

‘TeswT Ton3 surfus Yoeud

*ano daw 83TIVIEB O

soptdoy
-81Q

.uﬁm«ﬁ@>¢oo uays u013INQ 31218
sgayae3s 9utdus usym sedmm{ adsTn0D
suo3ang Bupdmn{ Lq sutBue 118138

+3pA0 suany sutdug

‘gTeuymies £1913Bq pue £12318Q AOY

¢« IDA0 UINY 30U S0P @dﬂm

I

*yo31ns paadsasao ‘eanjeasdmey
azaes ‘@anssaxd TTO *s8138JES 09D

*3ae3g 3,uom sutSue Jy outrlue

3338 *uo YIITAs ‘39mod utem uang

*a9A0 suany aufdugy

) *2a1a asdunf a20ug e u3Ts sTeuTwWiel €37
sso10e Supdunf £q uozang 31v38 BUTUD YDIY)H

*19A0 waIny jou svop auydug

i

asnm ayB81T 2avie uweoad pur VSTANDOTD 233UNOD
£11n3 °q asnm xejsmotausiod juepued Tox300)

‘no oq

Jpesgaad sT wolang
3aeae aurlus weym asao uany aurlus saoq

spessead 87 uo3ang 3ap38 UBYA
1ae38 j0u 890p vurdugy Tessiq :LITNOTIITA

¥ 14VHD




e

‘aatiresusssadey
1931804 ANOA TIBO 10 I23TESP SISWTBYD STTTV
Yifa aInsuo)  ° 330 yoapmas Iamod upem uang _ ‘uofaeiado sumsay

*doas jou saop aupduyg gdoge sutdug

‘uotavisdo aunssl saredsi I193JV:
*a7qeo dois autBus aoeydsa 1o afedsy .

*Burarasdo jou IBADT mmo;u&ﬁm |

*T9ABIY 98EDID
-UF 03 I9A9T JJO-INYS 3IB mM2I08 388 3snlpy

*8utieaado 19489 FJO 2AnYS

|

|

razeys |

uo YBT3 8T I94A9T JJO~INYS SaN8 IBR °IDADT
330 anys ay3 Suyieisdo st qouy dois surldus
9yl woly aTqed 3IT 998 03 dund Tony 3® NO°YD

‘uotitsod jjo unu 03 yoaTms zemod v
nyem 3ufuang hA peddols aq Asw surBuy :IION

.vmaﬁsmmﬁpoaxmoum m
uaym dois jou sga0p sutrBuy TOsS9Tq I XLIADTIAIC |
€ IdVHD'




*uorierado

*Butddrs
sunsay *}edT do3s o3 sayedea peatnbaz ayeR ®1e 8317eq 9aTap dund dweld 3T oss o Ro3YD

‘BurMeeT oull OfTneapiy dweTH *BurnesT 10u JUTT orIneaply duet)

uotaersdo sunsey
*A1asdoad S350y 3d9uUuOday
*19S3TpP umopanyg

ruotjeisdo smngay ‘siteds
el ‘aTqnoil 238007 03 dwed 2[qUASSEST
*BATIOBISP 10 3IN18 ST 19pultho duet

*A129dozd pagosunos lou sssoy duet)

*A1aodoad peiovouuod asny due

‘PINTI oTIneaphy
i +C..o& Buiyest s7 duTy sansssad duwls IT 988 o Ro3YH

"ISd 000y ueyl ssel speal sanssead dueTy

*A1x3doxd pajosuuod st ssoy dued 31 >deyn

*1Sd 000% @2aoqe aansssad duern

*aut3us a1e3g "ISd 000y eaoqe

_ ’ ST Toued uo 23ned sanssaad dweyo 31 sosyp
*Butuuna j0u sutlus 19527Q

*Butuuny surduy Tesaq
- ]
_ .

{Butuuna sutlug tessrq ST

*gpuodes QT 103 pesold
o4 jouued duweto ‘uoraysod dueToun ays o3
pauany st yo3tms dwepoun/due(d 1317y  is30y '

*uoritsod dueto ayy o3
Yo37a8 dueToun/dueTs usum 9s07d jou TTEM

aaputtdy m:ﬂuomuuxw\mcﬁ>ﬁua £ TNOTIITA
0 I¥VHD




*poundo A7yny s7 dwed Triun uoratsod dmetd
-un 9y3 uj pIay weyl aq isnm yo3tas dmedun
Jduety +Aetea AeTap owyl Yl uO g TEUTM
-293 03 Ty TRutmaa3 woxj Bupdunf £q pauzojasd
2q ues uoraeaado Kaezoduwny ‘*Ae1sx KeTop auyl
aoetdaa jaom s3uflles ou 37 *uofaysod dweld
ay1 ur yoiims dweyrdun/dwed BuIproy ITIYA vuopaeaedo smnses ‘sijedox
3 . uo qou
Bieialoe dis aamaon -aiph aadunt sncwf | | 037® (o1 wean) aaten oeud dueo adeiday

*83S0TD msmau : *980To jou saop dweld

suoratsod duwelo aya o3 yozme dwepounfdmetd
e e uang *ALe1ea Aefep Swll Yl uo Gp TLuTwII]
. ‘€0 213'YH 01 1939y 01 g Teutwiel woaz xadmnf xoq TO1IUOD UI R
*posSeEaT ' ; 9 qzey) 031 193I3Y

~91 S§T u013Inq pyouoTss »50Td dmed 1913w . *pioy o1 uolang oTfys  Lfuo

. 81 uojan ouoT9s 9S0TI

! 1S4 000% @a0qe speaa 23e8 sianssaad duet)d 18d 000y ®noqe spesa 23e8 sanssaad dwel) due1o mﬂﬁsmﬂomwwzmvwmu Mwmw Mwnmmwpa aamﬁu

i .

_ . | ~

soaTea doeTdax ‘yonas st Toods dATEA
Teuofavearp dweyd ‘uj peAcmw aq JoUVED UOIING

uoyierado eunsal 31 *spuodas ¢ 103 PIOY pum prouo[es pieoquy .
‘sitedeaa 1a1je aoeTdel o a7edey ‘ATTPuIAIUT o 2y3 3o pus aY3 w0 wolIng 3jdeTq ss91d pue youd *1D 3aEYd 031 1239y
3uresT ST peay up 13pup{do o1Ineapdy dwern 1emod uy projruem prevores dmeid 2yl o1 o8 .
~ prouotas dweTo ayz @3eiedo ATTEnuEy °1Sd 000%
“1Sd 000% @A0qe spesl 23e8 sinssaad dueln - pue o1sz ussmiaq speal v%el sanssaad duweld

*o19z speax aged aanssaad duerd

. +uogagsod

dmero 03 YOITAS msdauus\mamao uiny °*T9S3TP

1aeag -woed zamod ofpTneapiy 1® 8n1d pue

. -+uojaerado suNSay sagoy oprneaply dumeyd uoocaoumﬁn. *autdue

~aoerdea 10 8372q weIYITL Te881p UMOPINYB SPuOdas (T ITBA uotatsod
dueToun 01 nUuHBm.mawauc;\aamﬂo uang

. dd : gy1eq dund dwet) ;
Bupddrie ea1eq +3ujddits 3ou sataq dund dwerd

e e e+ i,




~aanpedoad aaoqe oy3 awedoy
*dund dmeto sy sowidey

*dn 03 jou ssop 2anssvid

‘uorareaadp swnsay

*18d 006% 03 dn s908 sanssaid

‘uotjexado SUNEIY

*uotjezado aunssy spATEA TRUOT3ORaTp dme(d 2yl @deTdey

*1Sd 00G% ©3 dn s203 sanssaig +dn 0% j0u §90p PANSSIIJ

*18d 00§Y 03 yo3fms aanssoiad
dweTo ay3 3asn{pe pue aoeTdax 1o 3snfpesy

*ganpaooad sacqe syl jeadsa puw ISd 00LY
03 aaTea joTTea duweTd ayj edoerdsx 10

dn go03 9anssdy asn{pesy ‘couwes 3yl SUTBWRI VINSSVIJ

: sanssead dwueid

2A198qQ °8ATBA 29BTdox ‘yon3s ST Toods

SATRA TBUOTID2IATP ‘U PIAOW 2¢ I0UUBRD

wo3ang 3] °PTousTos piroquf 913 JO pud

ay3 uo wo3lang yoelq 2y3 ssaid pue proI

~JuBW PIoOuUOTosS dweld -9yl 03 09 °ISd 000%
g ( udamleq speal 9888 sanssoad duel)

10 L¥vHD



*posnai aqfem puw TrBuUOTIeBIado ATONTT

‘uotaeasdo masmmm
s3s07) dueT)

isom sBM (g wWdII) PATBA FOTT91 dmeT® oyl :4ION

) ‘uof3leaedo eunsox ‘sitedaz
*3913V (6 w21I) 2aTea dueTd vovTday
) *98012 3ou s90p TTTas dueT)

.mowumuumo aunsaa
satedox 1033y cdund dumelo soerdoey

MOTZ 30U S0P PINT4

_

‘ cuoratsod
dueTd 9y3 03 UysSIIAs duetoun/dueto uang
*out8ue T989Tp 2aeisex ‘satedoa 1931y
*2utT andano dmnd duryo 328uU0D9Y

(g wd11) @ATeA JOTTox dueTo 20eTday
*2ulf andjino woly SMOTJ PINTA

‘uoriexado swmwnssa satedaz 193]V
@oeTda1 10 atedaa paydoTq °soy andug

*MOTJ 30U Sa0p PINTJ

|

) *uo3iang ssed
-£q TT0 pue 39saa1 ys3fmg Aydany ay3
Burssaad 3jou 3nq uo3ling 3aeis surlus
8urssaad pue uo 03 yoi1fms iamod ulem
8utuany £q Isao aut8us TesoTp uing

*aaTea duefo 3® 2utT andino dund
39%2uu028TQ °*duryT 3nduy 3Id29UU0IDY

*3ufT 3anduyr woxJ SMOTI PINTJ

|

Indut moxyg msmﬁm PFNTI IT 2a298qQ
*dund dmeT> 3 2uff OFINBRIP
-y 2ac0wady °*durBus ToSITP umopinys

‘0 pe2a 928ne8 osanssosad due)n

*auty

¢0 TYVHD



‘o TEUTEm
~183 03 YDIFME IIBIS UO-JJO WOIT DIATA
28007 10 uajoaq sderdax 10 apedey

28e3T0A ON

*uotiezedo sunsai lsxpedad zelyy ‘4erei
Ae1op 2wyl 9AT10a7ep aodwydaa 0 atedey

a3eaTop

"o

TeUTWIZY 3® ®8elTop 107 A99YD

a23rvaToA ON

*uotivasdo
sunssy ‘edefdax 1o ajedex -~ pazrfaous
8T TF0D usym BuTsoTd 70U 83DBIUOD TY

@3e370A

suojareaado aunssy

aatm 9aopyday

u201q 2ITH

nacwumuono smngal satedsa
1933V ‘TI0D2 pronoras pasoTd adeldey

uaxo1q 10U IATH

*1109 prouoTas peso|d oYyl pue gIf

TRPUTMIB] U2PATDQ BITA UBNOLQ 103 %I3Yj

23e3TOp

*gT4 Teutwia], 3e afe3Toa 107 AO9YD

ad8e3T0A ON

_

*uotatsod dweyd syj uf yoaiims daeyoun
JdueTd 2yl yata 614 yruymass 3w 9383ITOA
203 {O9Yd ‘ayBTy 3593 yaiw ‘pases]

=31 8] L01INg PIOULTdS PasoTd ATTenuem
12133® 154 Q00% 2A0qQ® 8pesz sanssoad dueTy

€9 1uvHD




|

cuorgevaado

aunsay °paarnbsa se 9deTdasa 10 ateday
*YOo3FMAS 2ans *3no pauing qInq duweTd 10 ‘@TqEP 3U8P

-s21d 31snfpea1 pue sdelda1 10 3snlpeay -uad 10 juapuad Ul 2S00 20 UDNOIQ DITM
28e3T10n8 ON a8®vI1TOA

‘uotaieasdo a2mnsay

*joeg 1amog ufl ¢T Teutmial . 1® 23BITOA

*5 3aeyy uo y 3Iurod 03 09
107 ¥o°9Yyy ISd 000h 2a0qe ST 2INSS91d

IS4 "000% Pue ( u?a3dm3aq ST 2anssaid

*a3ney Up:mmmum
due1s uo Burpwoa 2anssoad sa195qQ

*s9s807> dmweT2 uUSYM UO dmMOD Jou sv0p Juepuad ul Iy8y7 dwerd :£3TnOT33TA

- LAVHD



cuoraeiodo dWNEIY “IBATIVI3P
3T @oeTdaa1 10 yo31fms sanssaad asnlpy

*ISd 00S¢ MoTeq st oanssead dweTd ing uo samoo juepusg ut IYSFT duweTd A3 TNOTIITA

q LIVHD



*uotiviado swnssy

2oeTdax 10 1teday

*ATTeUaB3UT SUTINEST ST I9puUrIT4Lo

. dueTd orinwipdy 2o Buryesy surl duel)
*uoriraado sunsay : ’

(8 ws31) -~2ATEBA YDOYD dueTo aoBTday : *AT1ewaiou s3easdo

‘330 pur uo s3UTTq TIT3s 3yd17 duetn 28ne8 esinssoig dueTy pue 3y8t7 dueT)

*LAITemIOU

Surjeaado saw 28ne8 sanssazd dueTo
pue 3y8FT duBto 3T @aissqQ -dumweTd

031 '4Yo3fms dwefd uinj °Tesayq 31®3S
*jyotd zemod oYyl woajz Ddury OFInNEAP

~-£y dueln 3092uu02sTQ -ourlug T°s9I(
dols ‘spuodss (7 3tem ‘uorajsod dmeio
~un 23y3j o3 ys31ms dwepoun/dueid uang

*Alpides saie||idso 2b6eb aunseasd dwey()

‘uo pue 4jo syui|q juepuaq uo 3ybi| dwe|] tAanoiidia

4 LY¥VHI



) *uotieasdo smngay
19 112y) 031 on 179> prouatos usdo 2a732932p eveyday
a3e3707 ON a3eatop

-feToy AeTeg owll oyl Jo I Teurwaag
3w 28®3T0A 203 %DOaYd® uworifsod dueyoun
2y3 uf PpToy yoaias dmefoun/dumeld yatp

cguadp dmet)

*THO 331eY)H 031 12930y
uado jou svop dmei)

| | ]

cuof3exado 2unsay
egaredox paxynbax aneR

‘pus pIBOQINO PIOUDIOS ) *yo31jmns dueid

uado uo uolxanq Ndelq 8s521g °pPIoOu ~un/dwe(d 2ATIVSISP 10 TqED juapuad
y1os uado dmelo aya saexado A1fenuey 10 auspusd ul dafm 28007 210 Ueyolg
ruadgp 3ou ssop dueT) *guadp duel)

!

*uotieasdp sunsay

Aetey AeTsg ompl wsdeldey cuotieasdQ amnt

suadg jou saop dweld

‘suadp dmt

.coﬂumpwmo smns oy
Letey Aetaqg outy @oeTdeoy
sgpuodeg T 203 198 Kelsy Lelsq smil ~Das @] ueyl ss8a] 3® Leyay

) cuadoazx
dmey)y esofn ‘*spuodass g o2

03 £13 put
19§ *spuc
Aeteqg 2uwy]

|

»yoed xsmod up [ pue
h sTeuymas) usdINIAQ 1A xedun{ 20814
suadg 10u sao0p dmel)d

*d10® 20 BPUOIAS (T
103 1@2s 8T Kefsy Lefeq 2wIL IT 994D
csusadg dmeTd

A

+dmeto uadp
) °19897(¢ 211218
c3uzuuna 3ou sutrdujzl Tes89IQ

*gpuodas T 103 uotaysod dumetd
-un oyl 031 yds1Tmns dwetdun/duef)d PIoH

+Jutuuna autlug T2s2Td

h¢

+gutuuna suplus T2s8ip 81

‘uotagsod
dweToun ay3l o031 pdaUANI ST YDITAS dued
uays usdo 10U TTTA doetd tA31n213314

n 13eY)




7 # TPUTWI®1 pue YOITMs aamod
urem UIOMIIQ VITA VS00T 10 usyoag

‘uofaeladpy omnsey
satedasa paagnbex ayey

*23e3T0A oOf

*uoraeaadp asuneay

*£1ess223u s vdeidexr 10 atedsy

. ‘Y231tas dumydun/dueyd
9ATID23J9p 20 9Tqed juspuad 10 318P
=uad T0I3U0D UT BITA BS00T 210 uanoxyg
a8e3T0A

e T2UTRI9] 3¢ 23231T0A 03 Wooy)n

28vaTO) ON

cuoraersdo aunss:
*aoefdaa 120 ateds

*pATaIDegep 20 BurnoTas Avlax Awv1ap oty

a8rateC

74 Teurmas] pue yosaTms 3

»od uiem u?29mIIQ 21TM V8007 20 uayoag
23eaTOp OR

cfe1oyg AeT

~2q @2mTl 2y3 uo ) fuetmasy pue i
TRPUTWAD] uU?IAI2Q 3ITHM BSO00T 20 uanoxrg
28wvaTop

1 ¢ Teurmasy e afeafoa 103 %O3YD

a3e310)p ON

m~§ feutmas] 3® 28e3TOop 10F ROUD
a8eafopn

_ »

*fefay Leteq suwyy aya

30 94 teutuasy v sleajoa 203 yo2Y)H
*LetToy Lelag

2WI]l 304 § TrRuyrmaay 3w 88370\ oON

10 1avRd



| 1
W33]) @ATBRA T[BUOT3ID21Tp dumeTd adeTday
*uorieaado sunsay 4 . ‘2ut3ue To9S9TpP umopanyg

*suadp duetn *uado 3o0u sasop dwel)

‘uorarsod
duefoun 3yl 03 u2y3- pac dueio 2yl
Bursol® uworiTsod dueTd 2y3 03 yo3Tms

‘ dueioun/dueId> uiny puR [8S°oTIp 11BISAI _
.cOHumummo.mS:WmM - satedax ae3gy *(8T ©23I) aaTeA 329YD
'$31°q 95v7de1 10 uajuSTl duerd odoe1day ‘surSus TessTp UMOPITUg
*8utddT1s Ssayeg *8utddiTg 10U satag w

*8urddrTs ®ae s3Ta2q dmnd dwefd 3JT %08Y)
‘ua2dp 3ou saop duet).

79 I1¥VHD



suojaeasdo Iwnsay
sx1040m 92eTd2ay
«sunz jo0u s20p aojom @coomm

sporaeasdo sunsay
+agED UOTIRAIQTA 2Feday
+dn pajyd0l #SED UOTIRIQTA
‘una S1030K 4109

Lo

suopaeaado sunsay

eyn1 01 530P A03IOR

+q030m 8081daYy smes miojxad puE 10310W 13Ylc 2Ao0uwdY

*3831

sguni 1030R

“9g 0 ¢4 03 o33

~uod poeds 23®30X HAY 00T 3°® furuuni
suj8us yiim ‘p23dduuEd 53S0Y CYS-EL
©30122qTA 2Y3 WOIJ 030W BUO DIAOWMIY
+ftaedozd pa1D3UUVOD E38OH

*uotaeisdo suNnsay
Atasdoad sasoy 21d>3uu033Y
*ftasdoadumt pa3dauUOD 8980H

A uoTaDag TENUBE puUBRIISUNS 03 13373y N
*184 0¢T moTaq 2anssaad dund »8aey) 154 0€1

°*TH 33BYH 031 1939
aaoqe oinssaad dund a3aewyd

-23ne3 o2anssaad dund a8aeyd
*15d Q0CT aopun 2anssaad

€924D pe3122UuUO0D BIEB S9S
2AT2(

oy

154 00T 2@Aa0 sanssaad @atad

+K129doad
10381qTA JT 224D

uogaeaado aunsay
surfus 122IS
guiuuni jou sutlug

—

+98ned oanssasad andino N3IBYD

..mmﬁsxuoau 1912woTIua30g 238I0Y
guiuuniy 2uf3ul

J
— .

(Sugpduna auyfus T289Tp 81

‘98TA
-700TD peaeIOoL B8F TOI3IVOD paads uays
2321qTA 30U TTTA 103exqTp  :£L3ITROTIITQ

H 3axey)



cuofaeaado
*aset7dax o

2on0d UTBW UD9M3IDq DATM 9S00T a0

*T¢# TeRUTWIDa] pue

aunsay
ateday
yo3ims
uayoag

28eaTop ON

‘uotjexado 2uWNSIY

s fiegsodeu se 1feday °*I03STSIX POXT]
10 1s31smoTiusjod 2ATIDDI3P 10 BTQED
quspuad TOIJUOD UF ©IFM 9S00 10 UI{0IY
a8eaT0Ap

*gTBNURN PURLIISPUNG pPUB
umaaogucoo TTomfauoy 03 asgex dund upem

10 189TT0I3uod TTomAouoy UT SO WoTqolg
*9S8TMIV0TD ATINZ

3T a939mor3uajod poads TOI3IUOD yaym
JAA OH T 03 DSTMND0ID 133unod ATIng
8T 1e32woTfiusizod posasds Toxjuod uaym
00A €¢° uoanlaq a8uerx prnoys s3e31T0A
2823TOA

TeuTwIA]L 1e 2383ITOA A99Y)D
*TEH .mwmuao> oN

0

*L¢# TRUTWIAL 3B 238ITOA 323YD

-3io0T® L7In3 a932wofiusjod paads @93evl0y

TI8TH

TH I¥VHO




*TI# Teurmaey pue £1933®q ULOMIDG DIATA
uan01q 10 98NJ ‘YDITAS II0-UO DATIDIA(Q

a%8e3708 ON

sa7qe> juwpuad 10 juepusd
70X7U0D Uy 10381991 poxyy ‘ae3omoriueiod
poads fo1fs uslo0aq 10 BBOOT 8] WOIqod

t98e370A

. " cuop3eaado aungey
*A1esseoeu ge apedey *837qed auepusd

10 agny ‘yoayme jjo-uo pue zIp useay

~2q 9174 28007 ‘10387822 PIXT] a8jawoT
~3us30d foxjuod peads uy 81 woTqoiag *98TA
~3120T2> A7In3 87 [oajuod peads 3wy L3110

S DAA m.vsm 0 usamieq 23e3Top

*CTT4 Teutm3dy, 3 98eiT0A YdBYy)

0 ®%ea70p

sgTenuwm puwrilspung § TTOA
~Lonog 03 avjax aojou 10 dund pueilspung
10 1377013000 TTomdsuoy uf sy wWaTqold

29y3TH 20 DQA 6 28matop

Boaen sangsoad desy 03 woraviedo ewamno

sotoeoadde sansssad se sr030m 203BIGIA 03
sanseszd sonpsa 03 ugleq TTIM BPIIIDA0
aanssaad 1o aAaTRA JoTTsa eanssaad satag

*18d 000§

*1sd 000S

*18d 00%% @anssaag

saRTA20Td ATING ST TbIau0d
v@saa weya y14 TeUimaa) 3v 28e3TOA 08D

*18d Q0GH MAOTRq @anssdly

.

*2398 aanssead sagap noeyn

’

° - JRROURREN e

.vaumm paaoad

-%® 03 dn dwod 3,uon 103vIQTA t£31no1331Q

‘Taamy)




*uoraevaadp PUNSY

, *SITERG21 PeAInhd2 X 8NEBR
*21qeo 3Juspuad 20 juspuad ToI3UOD
uT 310us a0 a@i3dmoTiueiod zhizoere(g

‘aq9dosd sy jusuwisn[pe -
*dols s20p 201BIQIA

[ LU 2ey)l ouansse pue |[enuew {|omAduoy
03 Jojey °dois jou s20p 103BIGIA

, «dund
PUBIISPUNG UO TOIIUOD TTBMLBUOYR I® YI§ 2aTm
JoauuodsTp ‘Sutuuna suiSus T989TP YITM

.vmupmumm_mc_mcm~wmo_vcoczugmum_-3L0umhn_>nouumLLoowm >U—Ju~mqu,mmo—:: "zo_wsqu

*a03eaqina doas || im 2uibua ~umm_v umop Builinys 310N

.mNWquo~u-Lmucsou AlLing peiejos sy |ou43uod paads usym dojs J,uom Jojeaqgip  AI|No1liiQ

L 1¥vH)



L.B.FOSTER COMPARNY

4000 CASTEEL DRIVE. R. D. #1 ]
CORAOPOLIS, PENNSYLVANIA 15108

e s

laahﬁ' pIviSion PHONE 412-787-5500 ° TWX 510-697-4018

START UP INSTRUCTIONS

IMPORTANT: lnsure speed control potentiometer in control pendant is fully counter-

1).

2).

2 3).

).

5).

clockwise before start-up.

Perform all maintenance prior to start-up as outlined in the operating and
maintenance manual.

Pull engine throttle about 1/h of the total distance from the closed position.
Pushing in center button on control and pulling throttle is rapid adjustment,
turning throttle is for fine adjustment. Push the stop knob in.

Turn off/on switch to the on position, green light should light, if not check
speed potentiometer for full ;ounter-c]ockwise position.

Depress and hold engine Murphy relay reset button. "Simultaneously press and
turn the engine start knob to the start position. Release the start knob on
engine start-up but, continue to hold the reset button until 30 psi of oil
pressure is attained. :

Adjust throttle to 1500 RPM and allow enginé to warm up. Once operating temp-
erature is attained - increase speed to operating speed of. 2000 RPM.

CONTROL PENDANT

1)

2).

3).
).

Place vibro on sheet to be driven. Move the clamp/unclamp switch to the c!amp'
position. When clamp pressure of 4500 psi is achieved the clamp light in the
control pendant will come on.

To start vibration rotate the speed potentiometer clockwise from 0 until pile

- attains the fastést penetration.

To stop vibration rotate speed botentiometer fully counter clockwise‘to 0.

After vibration has stopped, release the clamp by turning the clamp/unclamp
switch to unclamp position.

REPEAT STEPS 1| THROUGH 4 FOR CONTINUED OPERATION

SHUTDOWN INSTRUCTIONS:

).

Rotate speed potentiometer fully counter-clockwise to 0.

2). Throttle engine RPM slowly to idle.
3). Pull engine stop knob.
4). Turn engine start switch off.
5). Turn off/on switch to off.
NORMAL PRESSURE & CONDITIONS:
Drive 0 -5000 psi while driving
Clamp 4000 - 4500 psi when clamped
Charge 140 - 300 psi while operating
Suction 0 - 5 inches of mercury while operating
0il Temperature - 600 - 160°F.

Filter Clog Buttons =~ In

EOSTER EQUIPMENT AND APPLICATIONS COVERED UNDER
DATEMT RO 2 1RR RD 2 201 435 3.433.311 3.564.932 3.621.659



general purpose relays crizo e

Whether you use General Electric’s CR120
Type J 300-volt General Purpose Relay as a
separately mounted device, or in multi-relay
panels, you'll discover that it offers many
advantages:

> You get multi-circuit flexibility — The re-
lay, rated 10 amperes, 300 volis maximum,
is available in 16 different forms for both AC
and DC applications. You can select from
one through four poles, in different combina-~
tions of normally open and normally closed
contacts.

» You save space — All CR120 Type J open
relays are only 2% inches high, 1% inches
wide, and 2%, inches deep. You can meet
up to 4-pole applications in a minimum
~amount of space.

« You reduce installation, inspection time
— All CR120 Type J relay forms are two-
hole mounted. Large, screw-type terminals
make wiring fast and easy. Relay contacts
can be inspected from the front without
disturbing wiring or removing relay from
panel or enclosure.

Typical applications for this versatile relay
include control of heating and cooling loads
— fans, blowers, and heat-cool throw-over
panels; starting inherently protected fhp
motors; control of conveyors, packing and
wrapping machinery; control of light com-
mercial machines such as paper collaiors
and copying machines; and for use with
‘electronic control outputs.

GE CR120 TYPE J RELAY SIMPLIFIES
LAYOUT, CUTS INSTALLATION TIME

+ All open relays have common mounting
dimensions — panel can be laid out around
one basic outline. This permits changing
irom one form to another in the same com-
pact space.

» All terminals are out-in-front, easy to wire.

> Large pan-head screws accept stranded
wire, ring or spade terminals,

+ Enclosed forms have wrap-around cover
... provides maximum accessibility during
instaliation and hookup.

Open single-pole form Open 4-pole form

You can choose from a total of 16 CR120 Type J forms’in
different combinations of normally open, normally closed
contacts to maich your application requirements.

CR120 Type J relay enciosure
(left), has ample wiring room and
combination knockouis at top and
bottom — 10 speed wiring.



CR120 TYPE J 300-VOLT GENERAL PURPOSE RELAYS

engineering data and ordering infe
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DIMENSIONS (for estimating only)

OPEN FORMS

CONNECTION DIAGRAMS

<[]

‘u
e 3‘&' s R
a ;3‘6 (
wa
. i ] N
1 v
53 F_—a )
da ’ )
4% -g or 33-‘ conduit knockout
] (fop & bottém) .
| 2 mounting holes
. o1 for L screws’
t® ?
18

o

FiG.1 FiG.2 FI6.3 FiG.4 F16.5
SINGLE POLE SINGLE POLE SINGLE POLE DOUBLE POLE DOUBL.E POLE
INO INC DOUSLE THROW 2 NO 2NC
J.—j:Ll CL‘J. it o ::_og:l r-?g—%
Fi6.9 FiG. 10 FiG.11 FiG. 12 FiG. 13
3POLE 3 POLE 3POLE 4 POLE 4 POLE
2 HO~INC INO=-2NC 3NC 4HO 3NO~INC
ORDERING INFORMATION
DEVICE NOMENCLATURE
Number c AC MNomentlature DC Momencisture Connection
ontact
P:l'es Arrangement NEMA Type 1 NEMA Typo 1 F?SZ??&
Open Forms Enclosed Open Forma Enclosad -
One 1INO CR120 J100** { CR120 J1100*~ |CR120 J310011|CR120 ;121001'1‘ 1
INC CR120 J010=~ | CR120 J1010** |CR120 J30101t|CR120 J2010t1 2
SPOT CR120 J001*° | CR120 J1001** {CR120 J3001+t1|CR120 J20011Y 3
Two 2NO CR120 J200*° | CR120 J1200** | CR120 J3200t% CR12O J22007t 4
2NC CR120 J020°* | CR120 J1020"* {CR120 J30201t|CR120 J20201+ 5
DPOT CR120 Jo02** | CR120 J1002** { CR120 J300211|CR120 J2002t1 6
INO-INCE CR120 J110** | CR120 J1110° [CR120 J3110tt{CR120 J2110%t 7
Three | 3NO CR120 J300** | CR120 J1300** { CR120 J3300tt|CR120 J2300%% 8
2NO-1NC CR120 J210°* | CR120 J1210** | CR120 J32101t{CR120 J2210t1 ]
1NO-2NC CR120 J120°° | CR120 J1120** | CR120 J3120+1|CR120 J21201% 10
3NC CR120 10306°° | CR120 J1030*° CR120 J3030tt|CR120 J2030%1+ 11
Four 4NOVV’ CR120 J400°* | CR120 J1400°" CR120 J3400tt|{CR120 J2400tt 12
3NQ-INC CR120 J310** | CR120 J13107* | CR12C J331011 CR120 J2310%t 13
2NQ-2NC:- . CR120 J220°*} CR120 Ji220°* | CR120 J322011 |CR120 J22201t 14
1NQ-3NC CR120 J130** | CR120 J1130°" jCR120 J31303T|CR120 J213014 15
NG T CR120 J040°* | CR120 J1040°*| CR120 J3040t1|CR120 J2040%t 16

1 Isolated contacts.

+1 Add coll number from coil suffix table
** Add coil number from coil suftix table

tor DC forms.
tor AC forms,

TYPE 1 ENCLOSED. FORMS -

Eg  por] [

FIG.6 FIB.7 FIG.8
DOUBLE POLE 2 POLE 3 POLE
DOUBLE THROW INO-INC 3NO
Q 9 .
Fi6.14 FIG.18 FiG.16
4 POLE 4 POLE 4 POLE
2H0-2NC INO-3NC 4NC -

COIL SUFFIX TABLES

Use where ** appear in nomenclature {For AC forms)

o **AC Suffix No.
e 2ay | 115v | 230V
50 Hz 12 02 03
26V | 110V | 230V
T 5oz 77 04 5

AC coils: Coi} Inrush — 12 va; Holding — 7 va;
Sealed Watts — 4.5 max.

Use where +1 appear in nomenclature {For DC forms)

DeC Suffix jale] Suffix
Voitage No. Yoitage Mo.
250V 31 24V 38
125V 30 12V 35
32V 40 5V 32
CONTACT RATINGS
Contact Arrangement One Pole|{Two Poles in Series
Hax AC Voltage 300 300
Continuous Canry
Currant 10 10
AC Volt-Ampere |Make]| 7200 7200
Rating 50/60 Hz ¥ |Break] 720 720
H& Rating- 115y % V2
60 Hz [230 V V2. V2
DC Ratlng- 125V 0.5 25
Amps 1250 V 0.3 0.5

§ Maximum make and break currents are 30 and 3
amps respectively for AC voltages below 115.
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swichgages®
murphymatic® controlle
| selectronic®control syste

HOW TO SERVICE MURPHY BULLETIN S-7041
SAFETY SWECHGAGES@) REVISED 3-1-72

The Swichgages®, ngne}‘ic Switches, and fuel valves shown below are usually standard equipment on
industrial engines, irrigation and contractor pumps and on many air compressors and tractors. Write
for complete installation and service bulletins on any individual installation.

20-P-75 20-P-27 20-T-21 17

PRESSURE PRESSURE ‘ TEMPERATURE MAGNETIC SWITCH
(water or oil} (Circuit Breaker)

All MURPHY safety Swichgages® are built on the simple “one wire to ground”’ principle: the same basic
instruments are used for magneto ignition, battery ignition or Diesel shut-down or alarm. See diagrams
below. :

SAFEYY SWIICH

=

28
Ao TN Ij\}
FILTER i

INJECTION
PUMP

0

Magnato

i

DIESEL DIESEL
SINGLE MAGNETO BATTERY IGNITION using SY Valve (momentarily energized)

(continously energized)

VISIBLE-ADJUSTABLE CONTACTS

On all safety Swichgages® the visible contacts may be adjusted by turning contact carrier screw in or out
to compensate for different operating pressure or altitude variations which affect boiling point of water.

OiL PRESSURE SWICHGAGES® 20-P-75 AND 20-P-27

Actuating Diaphragm (Also water pressure on irrigotion units)

4 Available in pressure ranges of 0-15 psi up to 0-300 psi. Be sure you
Restraining Backplate ~ QF€ USiNg correct range. Cutaway at left shows how pressure enters

through dampener and depresses diaphragm to actuate pointer-contact.
(A) Removable If pointer registers higher than normally expected pressure or if it does
Pulsation Dampner not return to contact point.

1. Be sure instrument is in center of mounting hole and that nuts on
U clamp are not drawn up in a strain as this will loosen studs.

2. If pipe dope is used to make up pressure connection, this can foul
Pointer ¢ inlet and pulsation dampener. Unless applied properly, unit may
| s—— not zero or may not ever register. (Also gums, varnish and dirt in
lubricating oil.) Remove dampener (A) if it becomes clogged.

SEE LATER BULLETIN FOR 101, 101-D,307 AND OTHER MAGNETIC SWITCHES



After Service Checks

With engine running short
across from contact screw tO

ponel to be sure connections ] .
from magneto or circuit breaker OIL PRESSURE SWICHGAGES® {Continued)
are good. Engine should stop. I Engine Won't Run or “Misses” ..
If it doesn’t, check inside con- ] "
nection on magneto primary. 1. Check C,O"E?UFE"OH and ignition system. f engine runs okoy with switches discon-
117 circuit brecker it may be ne_cted,“;t indicates a short circuit in switches. If it runs but won’t shut-down with
defective.  {See below). If switch "'shorted’’ to panel, it indicates an open circuit in switch. o
. ; ; . . h
:::ii!;i?o;:nf:o;e t;;i‘liregt?cslt. 2. Check wire on switch-gauge and through panel to be sure it isn't grounding to bare

metal,

Units under warranty should be 3 p . .
returned to factory for repair. - Do not run magneto ground wires thru loom with spark plug wires as they will pick

up high tension current and break down insulators.

TEMPERATURE SAFETY SWICHGAGES® 20-T-21 Water and 20-T0.21 Oil Temperature

These units are actuated in same-way as pressure switch-gaugesexcept that liquid in heat responsive bulb and capillary tube ex-
pand on tempercture rise to actuate pointer-contact. Each time cooling jacket is filled with coolant, loosen temperature bulb swivel
nut and bleed all air that may be trapped. Failure to bleed tropped air will couse erratic reading. With engine running and
switch-gouge operoting normally, pointer should be in RUN" zone. If pointer doesn’t show any temperature it should be replaced
as it cannot give protection. Checking Murphy Swichgages with a thermometer in radiotor or other location IS NOT AN AC-
CURATE CHECK, as temperoture will vary up to 20°F. If test is made, remove Swichgage and check in same container of agi-
tated water—constantly moving temperature bulbs, Most common cause of unit failure is domage to capillary tube lets
charging element leak out. Alwoys tape excess copillory tube out of woy so vibration or aeccident won't damage it

EXTREMELY .HIGH, TEMPERATURE READING, CHECK FOR:

1. Bulb in restricted “hot spot’”’. Relocate in circulating orea of average temperature. ¥ capillary tube runs along exhaust
ronifold, extreme hect will cause it to read high. Relocate tube awoy from exhoust heat.

2. - Heat responsive bulb moy be forced into opening with obstruction causing compression or rupture.

MAGNETIC SWITCHES and for Periodic Service Checks

Used with all units for distributor (battery) ignition and with SV Series solenoid fuel
valves.

1. Check wiring. lIncorrect wiring is most common cause of trouble with bottery
ignition and solenoid valve control.
BE SURE TO DISCONNECT BATTERY DURING INSTALLATION TC AVOID
ACCIDENTAL SHORTS BURNING POINTER-CONTACTS. Be sure location does
not allow vibration to loosen fastenings and terminals.

2 Check contact screws, terminals and wiring, Short ogainst panel will unlatch
wo switch and stop engine.

3. Check pressure and temperoture units and replace if erratic readings are noticed.

4 >
E GH SYHTCN
discharge when IN and rone when released. CAUTION: When manually holding 1Tt G joIsTRIBUTOR

pushbutton “IN”, depress fully or 117 coil will be damaged. S

5. If, with-engine running, and ofter normal oil pressure has separated contacts the magnetic switch will not stay latched, trouble
may be isclated by removing switch-gouge leads from "(S)* terminal, starting engine, ond touching one lead at a time to s
terminal until foulty circuit is located Should it be necessary to adjust 117 magnetic switch, proceed as follows:

I
4. Test magnetic switch by depressing pushbution “IN”. Ammeter should show
S
7

Always mount magnetic switches in upright position or moisture will collect inside case and cause corrosion and short circuit.
Adjustments ’

Diagrom shows how switch operates. Push button (A) to complete ignition circuit thru silver contacts (B) and (H). Arm carrying
contact (B) latches over center on armature (D). Snap oction break is provided when current is fed to coil (F) thru terminal (S)
trom contact—pointer on gauge as it reaches pre-set point, When correctly wired gouge pointer drows current for only fraction
of second. '

If case is opened for cleaning contacts, be sure to re-adjust, if necessary, contacts B and H so they make firmly when latched and
break with an oir gap when unlotched.

FUEL VALVES

Always mount fuel valves in upright position, if not, valve will not seat properly and moisture will collect.
SV Series—Solenoid valve: See instruction sheet packed with switches.
MV.7199 magnetic trip Diesel fuel valve: Be sure all valves are mounted with FLOW arrow pointing toward injector pump

MV-7199 for "hotshot’ or lantern battery operation is stamped *'é volts”. MV valves stomped 12 or 24 volts’’ may be used with
batteries up to 32v.

Swichgages®. magnetic sutlches. valves and other control devices deseribed in this
bulletin are covered by one or more U, S. and foreign patents issued or pending.

ERANK W. MURPHY MANUFACTURER, ING.

3131 8. SHERIDAN 2.0 .BOX aBeas TULSA, OKLA, 74188 948, 827-3580
TULSA TFLEX 49-2332 HOUSTON TELEX 76.2629 Cable socross Writs for a list of othar Murphy repre-

~MURSWITCH-TULSA™ sesntatives through-out the Fres World,

sputhern div.

IO ELM, HOUSTON, TEXAS 713, 888233

| safety switch o Cealyjernia E FRANK W

BBO M KITH BT, E. PALMOALE. CALIF, BOS-847.7703




 AGASTAT.

7000 Series timing relay

INSTALLATION
AND OPERATION

Every AGASTAT timing relay is a precise tim-
ing instrument which balances pneumatic, elec-
trical and mechanical forces in a unique design
asing 2 minimum of moving parts. lts accuracy
and performance to specifications have been
carefully tested before shipment. Properly
applied, it offers exceptional life expsctancy. A
few minutes spent in familiarizing yourself with
these instructions will help you get the best
possible service from this unit in your
wpplication,

Because of the skilled calibration and adjust-
‘fient required on certain components prior to
final assembly, we recommend that field servic-
ng be limited to the replacement of the switch-
block and coil assemnblies,. listed below. These
have been designed to insure factory-built per-
formance after field servicing without elaborate
salibration. In cases where damage or abuse
make it impossible to restore satisfactory per-
‘ormance by replacing these assembiies, the
unit should .be returned to the factory for
ranaiy or replacement.

MOUNTING INSTRUCTIONS
A. VERTICAL

‘Normal mounting for the basic 7000 Series unit

is in a vertical position, from the back of the
panel. Four 8-32 tapped holes are provided in
the back plate, making it interchangeable with
sarlier models. Mounting screws should not pro-
ject more than 5/32" into the back of the unit,
to prevent internal'damage_

A bracket for mounting the unit from the front,
and the screws required to attach it to the relay
are. also supplied with each unit. The bracket
extends approximately 3/8” from each side of
the unit.

B. HORIZONTAL/PANELMOUNT

All basic 7000 Series units, may be mounted

- horizontally. However, a dial calibration error

(as much as 32% in some units) will result uniess
the timer is factory equipped with horizontal
operation option X or Y1. A unit factory
equipped with vertical-horizontal operation op-
tlon Y2 will require the removal of the Position
Compensation Spring in order to maintain acc-
urate calibration. This spring may be removed
after the removal of the plastic dust cover,
which is fastened_to the bottom of the timer
with two screws. The dust cover must be re-
placed after removing the spring. .

If the Panel Mounting Kit {option X) iz added
in the fieid to units not factory equipped with
options Y1 or Y2, an error in dial calibration
will result.

AUXILIARY SWITCH ADJUSTMENT

MODEL 7012

INSTANT TRANSFER AUX. SWITCH
{CODE L}

Aux, switch should transfer imrediate-
ty when relay coil is energized, and should
reset shortly before solenoid core returns to
its normal position, following deenergiza-
tion. If it fails to reset before end of core’s
downword stroke, loosen screw in slotted
hole of mounting bracket and move switch
cleser 1o terminal block.,

TWO STEP AUX, SWITCH {CODE T)

Aux. switch contacts should transfer
following first delay period after coil ener-
gization, and should reset shortly before
core returns to its normal position, follow-
ing coil deenergization. To increase first de-
lay period, increase the distance betwe:n
actuator screw head and arm by turning it
clockwise, using 1/4” open end wrench,®

MODEL 7022

V!NSTANT; TRANSFER AUX. SWITCH
{CODE T}

Aux. switch should transfer immediate-
ly when relay coi! is energized, and should
reset shortly before spindle returns to its
normal position, following deenergization.
To incresse aux. switch delay period, in-
crease the distance between actuator screw
head and arm by turning it clockwise, using
3/4* open end wrench,

TWO STEP AUX. SWITCH (CODE T)

Check operatiop as for Instant Transfer,
above. Increase first delay period by turning
actuator screw ciockwise until the desired
delay before aux. switch transfer is reached.

® First delay is independently adjustable, but
must be no more than 30% of oversll delay.
{Recommended max. 100 sec.)

7012 SERIES
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Goil Data

Operatin
Coii Rated \%{uzeg Rated Dvp:’r;t‘i.ng
Part Cods  Voltage Range Voltage  Range
Number Letter @ 60 Hz @ 50 Hz
7000— A 120 102-132 110 935-121
B 240 "203-784 20 187-233
C 480 308-578 .
h D 550  468-605
[4 24 205.265
F 127 108-140
2 G 240 204-264
B 12 102-132
1 6 5.1-6.6
J 208 178-229
3 DUAL VOLTAGE COIL (COMBINES A & B)

AC SPECIALS L], L2, etc.
AC Coils {Part No.=7 000 followed by dash and code letter above)

. Operating
Coil Veitage
Part Code  Rated Range

Mumber Letter Voltage 0¢

7010~ M 28 225-335
N 48  385.573
] 24 192°288
P 120 96- 144
Q 12 3.6-144
R 60 48.74
S 250 200-300
T 550 440-660
U 16 128.192
v 32 25%5.384
w 96 768-115
Y [ 48.7.2
Z 220 176-264

DC SPECIALS X1, X2, etc.
D C Corls (Part Ho.=7 010 followed by dash and code lelter above:

Al umits draw 3pproximately 8 watis power at rated voitage.

Mimimurm operating voltagss are based on verhically mounted
7012 {on-delay) units. 7012 horizontally mounted or 7022
lolf-delsy) vertically or horizontally mourrted units wall operate
satistactorily at minimum voltages approximately 5% lower than
those histed.

A C units drop out at approximately 50% of rated voltage. D C
units drop out at approximately 10% of rated voltage.

All units.may be operated on intermittent duty cycle at voltages
10% above the listed maximums, (Intermittent duty —maximum
50% duty cycle and 30 minutes “on' time.)




REPLACING SWITCHBLOCK AND COIL ASSEMBLIES — MODEL 7012 AND 7022

Switchblock assemblies are universally interchangeable between all §tandard 7000 Series units. The
_camne assembly is used for A C and D C models for delay on pull-in or delay on dropout service.
ither timing head/core assembly nor coil assembly is interchangeable between A Cand D C models.

7012 SERIES

S~
- - -
CORE STOP I TIMING HEAD
T e PLATE =
e r‘3§ CORE ASSEMBLY B\

i \,\ /

Do

CORE STOP PLATE

— —SCREW

COMPENSATING §
SPRING

.SPRING
{Option Y2 oniyié\ %

"~ COlL. FRAME

448 L, omemmer<— g

DUST COVER

7022 SERIES

and

OPERATING

DC

REMOVING SWITCHBLOCK

Remove four tie rod screws.

Hold timing head and coil assembly in one
hand, switchblock in the other.

Slide switchblock 1/2" forward of coil as-
sembly to center spindie in large end of
keyhole slot in switch blade, {See diagram
A). :

Slowly lift timing head and coil assembly
otf switchblock, being careful to keep spin-
die collar awsy from switchblade while
withdrawing it.

IEVERSE THIS PROCEDURE TO INSTALL
NEW SWITCHBLOCK.

REMOVING COIL

w’
‘ollow steps 1 to 4 above, then:
Remove timing head and core assemnbly.
({On Model 7022 units the cor2 stop plate
and operating spring are loose pieces, lo-
cated below the core rather than attached
to the timing heac'im,a)r;q;orfe_;;asrsg,r_ni?)y, as on
the Model 7012};@&9?&3&%{}1 seaftwo. plates
should be removed b 576 removing the col
frame, to prevent loss of the loose spring.)

4,

7012 models require removal of "E’ ring
from core to permit removing core from coil.

6. Slide off coil frame.

When installing new coil, be sure to replace coil
frame with proper side up. Number 1" on
back of frame should be up on 7012 {Delay on
Pull-in} Models, Number *'2" should be up on
7022 (Delay on Drop-out) Models, See Diagram
8.

On 7012 models, replace " E’’ ring in core siot
after assembling coil frame to coil.

§ REPLACEMENT ASSEMBLIES

Part No.

AC Coil Assembly 7000-*%
DC Coil Assembly 7010-*
Switchblock Assembly 2412-30
- 7000-47

Auxiliary Switch Kit {Code L)

Adtiiery ShitehiKit (Code T)-

41232

* Specify voltage with code letter

LINEAR TIMING RANGES

Time Range Models 7011, 7012,

Meodels 701 4,

Code 7021, 7022, 7024 7031, 7032
A .1 to 1 Sec. .2 to 2 Sec.
B8 5t 58ec .7 to 7 Sec.
[o4 1.5t0 15 Sec. 2 to 20Sec.
D 5 to 60 Sec. 10 o 100 Sec.
E 20 to 200 Sec. 30 to 300 Sec.
F 1 10 10 Min. 1.5t0 15 Min,
H 3 to 30 Min, 3 to 30 Min.
! 6 to 60 Min. Not avail.

J 3 to 120 Cye. Not avail.

K 1 to 300 Sec. Not.avail.

Basic models are furnished with dials calibrated
in linear increments covering the range selected.
In addition, time-calibrated rangss B through K
provide non-linear adjustment from .2 second to
the beginning of the linear zone. For easiest ad-
justment and lowest cost, the shortest time range
suitable for the application should be selected.
*Models 7014, 7031 and 7032 are available with
letter calibrated dials only. The upper end of the
time ranges In these models may be twice the
values shown.

CONTACT RATINGS

Contact Capacity in Amperes {Resistive Loads)

Min. Min.
Contact 100,000 1,000,000
Voltage Operations  Operations
30 vde 15.0 7.0
110 vde 1.0 0.5
120 v 60 Hz 20.0 15.0
240 v 60 Hz 20.0 15.0
480 v 60 Hz 12.0 10.0

tnductive and capacitive loads should not have
inrush currents that exceed five times normal
operating load.

Contact Ratings as listed under the UL Compon-
ent Recognition Programfor 100,000 operations:
10 Amps Resistive, 240 VAC .
% Horsepower, 120 VAC/240 VAC
15 Amps. 30 VDC
5 Amps., General Purpose, 800 VAC

Por P

WARRANTY

The AGASTAT timing relay is
warranted against mechanical and
electrical defects for a period of
one year from date of shipment
from factory if it has been install-
ed and used in accordance with
factory recommendations, New
parts will be furnished free of
charge in exchange for parts
which have proven defective. The
furnishing of these parts shall con-
stitute fulfilment of the Com-
pany’s obligations and liabilities.

FOR REPAIR SERVICE

Return defective units to:

CONTROL PRODUCTS DIVISION
AMERACE CORPORATION
1800 Hickory Street
Grafton, Wisconsin 53024

ATTENTION: Product Service
—— Department

Amerace Corpocation
Control Products Dvision
2330 Vauzhat Road
Umion. New Jersey 07083

CONTROL PRODUCTS
DIVISION

702
+6/76" .
{Supersedes 9/75)

Printed in U.S.A.
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FOR

9660/9661 SERIES ULTIPOR® FILTER ASSEMBLIES

The 9660 (bypass) and 9661 (non-bypass) series 6000 PSIG (413.8 BARg) fluid filter assemblies
are illustrated in the Pall Filtration Guide IHD-1 and are described in detail in Data Shests
D966-R (short element), D966-S (double-length element), D966~T (triple-length element), and
D966-U (quadruple~length element). Internal bypass valves in 9660 units allow bypass flow to
exit without passing over the contaminants trapped on the surface of the filter element. In
9661 non-bypass units, 3000 PSID (207 BARA) collapse rating of the filter element (industry's
first "dirt fuse") eliminates all possibility of dirty fluid bypassing the filter. Optional
reverse flow valves in these units also permit free flow in the reverse direction. Reference
should be made to the Data Sheets for dimensions, operating parameters, assembly and element
part numbering and ordering information, and notes and specifications. These Service Instruc—
tions are intended to be used in conjunction with the appropriate Data Sheet for your filter
assembly. The filters are also shown in cross-section on assembly drawing HE9660-G: dirty
element warning devices and accessories are shown on drawing HD9000-8G. These documents are
all available through your local Industrial Hydraulics Division distributor or directly from
Industrial Hydraulics Division, Pall Trinity Micro Corporation, 30 Sea Cliff Avenue, Glen Cove,
New York 11542 (U.S.A.).

1 INSTALLATION - Prior to mounting, check that-the fluid, pressure, and flow are compatible
with data shown on the applicable Data Sheet and the nameplate on the filter head; maximum
surge flow should not exceed 1-1/3 times normal flow.

1.1 The filter can be installed in any position but, for ease of servicing, it is recommended
that it be installed with the bowl {3 in Exploded View] down. Allow 2-1/27 (63.5mm) clearance
for element removal. If visual warning device [26] is used, locate filter so that red button
can be easily seen.

NOTE -~ Head has a port machined for a dirty element warning device; this may be sealed
with an AN814-8 bleed plug [30] and an internal plug [31]. Internal plugs can be pulled
out with a 1/4-20 bolt. DNever replace a bleed plug in this port without first installing
the internal plug and uniform size -014 O-ring [28] or a small bypass flow will result,
allowing contaminant to enter downstream of the filter element.

'1.2 Mount units with four 7/16-14UNC x 1" bolts [34] to provide 3/4" (12.7mm) minimum thread
engagement. Optional mounting bracket kits [33] are available and may be used singly or in
pairs. '

1.3 Use check valve on outlet if there is a possibility of unwanted reverse flow (or use Pall
reverse flow valve).

1.4 Connect lines or hoses to ports.

CAUTION - Be sure to use fittings or adaptors compatible with ports furnished as shown by
part number on nameplate and noted in Data Sheets; use of incorrect fittings or adaptors

can cause head failure, resulting in loss of pressure and possible system failure or per-
sonal injury. Refer to SAE J518 for 4-bolt split flange hydraulic tube pipe and hose con-
nections. Information on adapting other fittings is available from your Pall distributor.

1.5 1If filter is fitted with electrical differential pressure switch [26], connect signal
light or other warning device. Mating connectors for Option "S" switches are the Cannon
CA3106R10SL-35, Amphenol 97-3106R10SL-3S, Bendix 10-190610SL-3S, or commercially available
equivalents. Pall stocks a limited supply of the mating straight plug; order by part number
MS3106-ASsY. Use of both positive indication of circuit integrity (green light) and negative
indication of a dirty element (red light) is recommended to monitor both filter and circuit.

1.5 Bleed filter. Open bleed plug [24 if head is up or 1 if bowl is up] at top of filter one
and one-half turns. Jog system and £ill filter until all air bleeds through plug, then tighten
plug. Pressurize system fully and check for leaks; if leaks occur, refer to Paragraph 2.1.

2 ROUTINE MAINTENANCE - Pall filters do not normally require special attention except for
periodic monitoring of the dirty element warning device. Schedule replacement of filter
element for at least twice a year and have ample supply of spare elements available.

INDUSTRIAL HYDRAULICS DIVISION
PALL TRINITY MICRO CORPORATION

GLEN COVE. L.1. NEW YORK e (516) 671-4000 e TELEX: 1.26329
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2.1 1If external leakage is noted, replace O-ring at leak. For bowl seal leaks, replace O-ring
[9} and backup ring (8}, locating backup ring as shown in illustration (away from fluid, toward
bowl [3] and the atmosphere). If leakage persists, check sealing surfaces for scratches or
cracks; replace any defective parts.

-2.2 Differential pressure indicators and switches [26] act as dirty element warning devices
and actuate wheh differential pressure across element becomes excessive because of plugging by
contaminant or because of high fluid viscosity under cold start conditions. If visual indica-
tor actuates {(red button extends 3/16" or 4.8 mm), reset by pushing button back after system
reaches normal operating temperature at normal flow. If button stays in, element is still
usable; if button will not stay in, change element [6]. If electrical switch actuates (red
light comes on) during cold start, continue operating until red light goes out as system warms
to normal operating temperature (this feature can be used as "warm up” indication in operating
procedures). If warning signal (red light) remains or appears when system is warm, change
element.

NOTE - Continued operation of 9660 bypass filters with differential pressure device
actuated can allow unfiltered flow downstream. Refer to element change instructions in
Paragraphs 3 through 3.5.

2.3 A dirty system can guickly plug a new filter element, especially with Pall silt removal
grade medium UP. It may require one or two initial element changes to stabilize element life,
which should be at least six months for normal conditions with a closed reservoir and properly
filtered air vent. Contact your Pall distributor for appropriate vent filters. If element
life is short or differential pressure excessive, filter may be undersized; refer to flow rate
selector 'on Data Sheet. Retrofitting short-bodied Option "R” units with "s", "T", or "U”
length elements and bowls will more than double, triple, or gquadruple life (respectively), as
will adding a second, third, or fourth filter assembly in paral¥el. If short element life
persists, contact Pall Corporation's Scientific and Laboratory Services Department in Glen
Cove, New York, with full particulars of fluid and application.

2.4 Element change labels [5] are attached to bowls [3]; there are different labels for bypass
filters and for nonbypass filters. Always be sure that the labels are clean and undamaged.
Replace illegible labels wit§ the appropriate new labels. ’

"3 CHANGING FILTER ELEMENTS - Remove and replace elements and restart as follaws:

3.1 Turn off and depressurize system. Open bleed plug [l or 241 at top of filter one and one-
half turns. Remove plug [24 or 1] at bottom of filter and drain fluid into suitable container.
Reinstall drain plug and tighten both plugs. . -~

WARNING! - Failure to depressurize system before proceeding could result in explosive loss
of fluid, damage to equipment, or possible personal injury. :

3.2 Remove bowl [3]. Remove element [6] and carefully inspect tHe surface for significant
visible contamination. Normally, no dirt should show but visible dirt can be an early warning
of system component breakdown and can indicate potential failure. Discard both the element and
its O-ring. The filter element is NOT CLEANABLE! Any attempt to clean the filter element can

cause degradation of the filter medium and allow contaminated fluid to pass through the filter.
DO NOT ATTEMPT TO CLEAN OR REUSE ELEMENT.

3.3 1Inspect filter housing for possible damage and remove any accumulated dirt, being careful
to prevent contaminant from entering the outlet and washing downstream. Check that bowl seals
(-239 size O-ring [9] and backup ring [8]) in head are not damaged. Use replacement filter
element part number called for on assembly nameplate. Wet threads and sealing surfaces on bowl
[3] and the ~131 size O-ring [7] in element with clean system fluid.

3.4 Push open end of filter element straight onto nipple in head. Screw bowl to head until
pottomed. O-ring sealing is not improved by over-tightening; do not exceed 15 ft-lbs (20 N-m)
torque. Bleed system per Paragraph 1.6. Re-set visual warning device by pushing in the red
button; electrical switch is re-set automatically.

3.5 Pressurize system fully and check for external leaks; if leaks occur, refer to Paragraph
2.1. After system reaches normal operating temperature, check that electrical switch has not
actuated or that visual warning button remains down. Refer to Paragraphs 2.2 and 2.3.

4 PLUID SAMPLING - One good test of filter effectiveness is sampling and analysis of the fluid
pefore and after it passes through the filter. Analysis is a laboratory procedure and bevond
the scope of these instructions. Cleanliness of the sampling bottle and sampling procedure is
critical. Optimum sampling to verify filter performance can be achieved by the use of dual
port adaptor [36] installed in place of the differential pressure device [26]. This provides
up and downstream SAE -4 straight thread ports to be used for sampling. For more information,
ask your local Pall distributor for a copy of Sampling Procedure Bulletin IHD-4. Also, obtain
ANSI/B93.19-1972 for sampling from system lines or dual port adaptor, and NFPA/T2.9.9-1376 for
reservoir sampling. If automatic particle counter is used, calibrate it in accordance with
ANSI/B93.28-1973. These standards are available from the National Fluid Power Association,
3333 N. Mayfair Road, Milwaukee, Wisconsin 53222 (U.S.A.).

WARRANTY

Paii products are ngidly inspected during manutacturs. and on completion, by a modem Quality Control Depariment, and are warranted for a period of one year from date of shipment or

3.000 hours use, whichever occurs first, against detective materials and workmanship when properly instalied and operated at design conditions. Al parts proven 1o be defective within

this period will be replaced free of charge, FOB Cortiand, New York. or ongina! FOB point as applicable. However, claims for damage or labor will not be allowsd: nor can the

Sefler's equipment be warranted against misapplication by the Purchaser or wasranted lor cormosion of similar sources of failure where the operating conditions are bayond the control o

the Seller. All claims must be accompanied by tull particulars including systern conditions, if applicable. R ’

The warranty cogs not apply 10 fiter element lite {time betwoen filter element changes) as this is beyond the control of the Seller. Filter elements are provided by the Seller to mest a

specific requirement of grams of dint capacity when lested to 2 particuler standergd, or to have an expected reasonable life based on the Seller's experience with similar systems.

Depending upon the conditions of the system into which the fites is instalied by the Purchaser the ectuel life cen vary from minutes to years.

No other warranty 1s extended unisss expressly given in writing and signed by an officer of the Seiler.
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PARTS LIST

PART NUMBER PART NAME QUANTITY
(see Data Sheet) FILTER ASSEMBLY -
AN814-6 BLEED PLUG 1
OR-906 or ORH-306 O-RING, BUNA N or VITON A 1%
H( ) 9660SBOWLR BOWL ("R"™ Length) 1=e
H( )9660SBOWLS BOWL ("S” Length) 1*@
H{ )96605BOWLT BOWL ("T" Length) 1*@
H{ )9660SBOWLU BOWL ("U" Length) 1%@
HB9600~8D1 .SAFETY GRIP o 1
HCY000-LB .LABEL, ELEMENT CHANGE {bypass Options B,C) 2% %
HC9000-LW _LABEL, ELEMENT CHANGE (non-bypass Opt. K,W) 2%8
(see Data Sheet) FILTER ELEMENT 1
OR-131 or ORH-131 .O-RING, BUNA N or VITON A 1%
MS27595-239 BACKUP RING 1
OR-239 or ORH-23% 0~RING, BUNA N or VITON A 1%
RR-312S RETAINING RING (Spirolox) 1!
HC2660~24RV BYPASS VALVE ASSEMBLY (Option "B") 1%}
HC9660~24RFV REVERSE FLOW VALVE ASSEMBLY (Opt."C",bypass) 1*}

HC9661~RFV REVERSE FLOW VALVE, HIGH PRESSURE

{Option "K", non-bypass) 1#1
HC9661-6D4 .COLLAR, VALVE RETAINING 1{X,Wm!
RR-125 .RETAINING RING (Spirolox) 1(R) !
HA9600-2D81 .SPRING GUIDE 1L(K)!
HA9600~8D3S .SPRING, COMPRESSION 1(X)!
HA9660~-1D4RV .SPRING GUIDE - C/V 1(X)!
HB9600-3D5 .POPPET, VALVE 1{K)y!
1HB9661~6A3 . POPPET/SEAT ASSEMBLY 1(K)!
11A9661~1D6S .SPRING, COMPRESSION 1(R) !
ORH-129 .O-RING, VITON A 1{K)!
1HC9661~-6D3 .NIPPLE, REVERSE FLOW, HIGH PRESSURE 1{X)!
HB9661~NBP NIPPLE SET {(Option "W®, non-bypass) 1#}
HC9661-6D4 .COLLAR, VALVE RETAINING 1{X,W) !
ORH-223 .O-RING, VITON A 1(w)!
HB9661~1D12 .NIPPLE 1w
AN814~4 BLEED PLUG 1
OR-904 or ORH-904 O-RING, BUNA N or VITON A 1*
(see Dwg HD9000~8G) DIFFERENTIAL PRESSURE DEVICE 1
OR-908 or ORH=-908 .O~-RING, BUNA N or VITON A 1%
OR~014 or ORH~-014 .0O-RING, BUNA N or VITON A 1=
22345 .DUST COVER (Mectron, Option "P" only) i
ANB14-8 BLEED PLUG (Option "B® only} 1
AA9020-12D3 INTERNAL PLUG (Option "B" only) 1
H{ )9660A16SHD HEAD (SAE 1" Straight Thread) 1*3@
H({ )9660A20SHD HEAD (SAE 1-1/4" Straight Thread) 1*4e
H{ }9660A24SHD HEAD ({(SAE 1-1/2" Straight Thread) 1*4@
H{ )9660B16SHD HEAD (1™ NPT) 1*4e
H{ )9660B20SHD HEAD (1-1/4" NPT) 1*%8@
H{ })9660B24SHD HEAD (1-1/2" NPT 1*2@
H{ )}9660C1l6SHD HEAD (1" BSPF) . 1*3e
H( )9660C20SHD HEAD (1-1/4" BSPF) 1*4@
H{ )9660C24SHD . HEAD (1-1/2" BSPF) 1*4@
HH{ }9660D16SHD HEAD (SAE 1" Split Flange, Medium Pressure) 1*%@
H{ )9660D24SHD HEAD (SAE 1-1/2" Split Flange, Med. Press.) 1ré@
H{ .)9660E16SHD HEAD (SAE 1" Split Flange, High Pressure) 1*%8@
H( )9660E20SHD HEAD (SAE 1-1/4" Split Flange, High Press.) 1*3e

ACCESSQRY ITEMS

HAS660~-BRKT-1 or ~2 BRACKET KIT, SINGLE or DOUBLE 1%}
Commercial .BOLT, HEX HEAD, 7/16-14UNC x 1” long 4
HD9660~-1D40 .MOUNTING BRACKET 1l or 2
HC9380-DS DUAL PORT ADAPTOR (for sampling and

use of differential pressure gauge) 1(F)
HY600-SEALKIT-H SEAL KIT, BUNA N (full set) As Reg'd®
H9600~SEALKIT~2 SEAL KIT, VITON A (full set) ’ As Reg'd®
HA9000PKIT-H or -2 PLUGPORT KIT, BUNA N or VITON A (for
. . *B"* Opt., includes Items 16,17,19,20) As Req'd*

1.

N

5

* = Optional alternates, determine applicable item for each asterisked index number.
O-rings and backup rings have uniform dash number sizes in accordance with SAE ARP-568.

When ordering spare parts, give name and part number of part required and complete
filter assembly part number per nameplate on filter head.

¢ = Replacement filter heads include filter assembly nameplate, O-ring [9], backup ring
{8}, and bleed plug {24] and O-ring {25} ,installed. Head is alsc available with valve [11]
and differential pressure device [26]); contact factory for head part number. Bowls
include safety grip {4] and appropriate element change labels [5]. Bowls and heads are
proof tested. SAE pressure ratings are noted as applicable.

| = Valve parts available only in kits (Items 118, 11C, 11K, or 11);retaining ring (10]
is included with all valve kits. High pressure reverse flow valve [11, Option "K"] is a
matched assembly; do NOT interchange parts taken from other valves. Bracket kits [33]
include items 34 and 35.

@ = Seal codes "H" (Buna N) and "Z2" (VITON A) are indicated in the second digit of the
filter assembly part number and the eleventh digit of the element part number on nameplate.
Insert appropriate code letter as second letter of part number of bowl [3] and head [32}.

INDUSTRIAL HYDRAULICS DIVISION
PALL TRINY ICRO/CORPORATION
NEW YORK o (516)671-4000 o TELEX: 1-26329
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Honey

APPLICATION

The V7058A Hydrotransinission Valve is designed to be
used on Sundstrand variable displacement pumps and vari-
able displacement motors. When used on the variable dis-
placement pump, the valve varies the swashplate angle to
control the output flow. On the variable displacement
motor, the valve varies the swashplate angle to control the
motor speed. The output flow of the pump determines
the output rpm of a fixed displacement motor. If a vari-
able displacement pump is used with a variable displace-
ment motor, the output speed is determined by the swash-
plate angle of both the pump and motor. A motor and
pump combination makes up the hydrotransmission.

The valve-pump-motor combinations are used on mobile
or stationary equipment for such functions as remotely or
automatically regulating forward speed of mobile equip-

ment, auger feed rate, vibratory screed rate on an asphalt

.paver, remote control of rpm on a drill rig, etc.

FEATURES

The V70B8A Hydrotransmission Valve operates directly
from a d-c voltage source having a power output capability
of at least 5 watts and 10 volts. Upon loss of power, the
valve returns to the null deadband. At null, the swashplate
angle of the variable displacement p‘ump is zero; the swash-
plate angle of the variable displacement motor is at its
maximum. Hydraulic flow at null is essentially zero. A man-
ual operator is provided.

The V7058A fits the same mounting surface as the
Sundstrand manual valve. Simplicity of installation makes
the valve field replaceable. Because operation is electrical,

no operating linkage is needed. The manual operator of the -

valve may require linkage, if it is used. Only two electrical
conductors are needed for hookup to a remote command
potentiometer or automatic conirol amplifier {(for either
unidirectional or bidirectional control). The hydraulic
source for the servo control valve is the internal charge
pump of the transmission.

The capability for proportional remote or automatic con-
trol of the swashplate angle of any Sundstrand Series 20
through 27 variable displacement pump or motor is pro-
vided by the V7058A Valve. The V7058A is just one of
the many Honeywell building block components for servo
control.

Mobils Controls Center

INSTRUCTIONS

Hydrotransmission Valve

V7058A

SPECIFICATIONS

ELECTRICAL

MAXIMUM VOLTAGE RATING—
14 volts de.

FULL DRIVE CURRENT-
225+ 25 mA dc.

FULL DRIVE VOLTAGE -
9 volts dc at 125°F.

FULL DRIVE POWER—
2.0 watts.

INPUT RESISTANCE—
DC: 33 ohms @ 76°F.
AC: (35 +jw .37) (470)
(605 + jw .37}
The input resistance consists of a 35-ohm, 0.37 henry coil

" with a 470-ohm paraliel resistor.

TOTAL ELECTRICAL DEADBAND—
10 to 40 mA dc (.3 to 1.2 volts Ref.).

TEMPERATURE

OPERATING RANGE—

70°F to 180°F and down to —40°F for low viscosity
fluids.  The V7058A Valve can be used throughout
the recommended temperature range as shown in the
Sundstrand Engineering Application Manual, obtainable
from Sundstrand Hydrotransmission, Ames, lowa.

Rev. 2/74 9581342



HYDRAULIC

NORMAL OPERATING SUPPLY PRESSURE—
300 psi (21 kg/cm?).

CASE PRESSURE RATING-
200 psi {14 ka/cm?).

CASE BURST PRESSURE RATING—
500 psi (35 ka/cm2).

FLUID—

The V7058A Valve can be used with the fluids recom-
mended in the Sundstrand Engineering Application AManual.
For special applications, or fire resistant fiuid types, con-
tact Sundstrand Hydrotransmission, or Honeywell.

REQUIRED HYDRAULIC SYSTEM FlLTRATION~
10 micron.

PERFORMANCE DATA

1. V7058A VALVE (INDEPENDENT OF TRARNSMIS-
SION)

A. FREQUENCY RESPONSE-—

90° phase lag @ 26 Hz for voltage drive. The mechanical
response is flat to greater than 100 Hz with reference to
driving function current.

B. ELECTRICAL CHARACTERISTICS—

Torque motor coil impedance is 35 ohms with 0.37
henry inductance. Therefore the electrical time con-
stant is:

0.37

= ——35 = (10 second.

ool o

This is the time required for the coil current 1o build to 3%
of a step change in vo/tage imposed on it. Thereis a 47G-ohm
resistor in parallel with the coil to limit inductive spikes
when the coil current is interrupted.

_The coil resistance is 33 ohms at 76°F. Following normal
copper resistance change proportional to absolute tem-
perature, the coil resistance is calculated as follows:

459 + °F
Re =33 [459 T 76]

Example: For a 100°F rise in temperature from 76°F, the
coil resistance is 39 ohms. The resulting current then drops
by 10% for a given applied voltage.

Because the torque motor responds to current (not voltage),
the temperature effects must be considered. If, for example,
a 100-ohm fixed resistor is placed in series with the V7058A
coil, the temperature effect will be about 1/4 the original
effect. The full-drive currents of up to 0.25 ampere then
would demand a source voltage up to 35 Vdc. If the control
circuit is a true current source, the coil temperature has lit-
tle effect.

C. HYDRAULIC CHARACTERISTICS—
With 200 psi pressure drop:
Flow gain: 12 cim/mA.
Flow rating: 1.7 gpm @ 60 mA.

Quiescent flow: 30 cim maximum (unless otherwise

specified).

2. V7058A VALVE AND SERIES 22 TRANSMISSION

A. FREQUENCY RESPONSE—

With a sinusoidal drive function of * 10% of rated
current, the corner frequency for 90° lag) is 2.0
cycles per second; about 13 radians per second. The
pump will move to 63% of the input step in 1/13 sec-
ond in response to step changes in current.

B. TYPICAL SWASHPLATE SHIFTING TIMES—

With no orifice, a full-to-fuil displacement step will occur
in a time dependent on pump size. 1f a zero-to-full step
is impased, the shifting time is 60% of the full-to-full
time. |f a zero to half-speed step is imposed, the shifting
timeis 35% of the full-to-full time. Return to zero times
are abolit the same.

The following are approximate full-to-full shifting times
{in seconds) of pumps versus orifice:

Pump Size Orifice No Orifice
_ 041 .062
20 2.3 1.0 0.8
21 25 1.1 0.9
22 36 1.6 1.2
23 38 1.7 1.25
24 6.2 2.8 2.1
25 ‘ 7.0 3.1 2.4
26 14.0 6.2 48
27 19.0 8.3 6.3




C. HYDRAULIC CHARACTERISTICS—
Refer to Figure 1. ‘
Symmetry—
20%.

Independent Linearity—
5% of rated current, except within 10 mA of the

start current,

Sensitivity—
The valve will respond to a current change of 2% of
rated current between the deadband and rated cur-
rent.

Hysteresis—
5% of rated current beyond 10 mA of the start cur-

rent.
Null Shift With Temperature—
12 mA/100°F.
100

D. LOAD DEPENDENT FACTORS—

Whether the standard manual input control or the elec-
tric V7058A is used, overhauling loads have certain ef-
fects on the pump. When the hydrostatic pump is ex-
posed to an "‘overhauling load’’, some of the reaction
forces within the pump reverse; that is, the normal
“self-centering’ forces for pumping action become “‘drive
away from center’’ forces when motoring. To establish
equilibrium conditions, the servo piston differential pres-
sures must reverse. The valve spool then must shift to
the opposite side of hydraulic null to establish the proper
pressure. This is accomplished by the swashplate moving
to a larger than normal angle as the feedback spring forces
move the spool through null. Thus, when the system
pressure varies from +5000 psi to —5000 psi, the swash-

plate'will vary less than 4° of angle.

4

/

//
4

V

20

/

PERCENT OUTPUT

4

DEADBAND w

3
8
g
g
g
N

50 100 150 260 250
CURRENT INPUT TO VALVE (MA, dc)

Vi w

Figure 1—Percent Output of Sundstrand Pump Versus DC Current Input to Valve (Typical).
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" DIMENSIONS

Refer to Figure 2.  Request DR12964 for installation
drawing.

THEORY OF OPERATION
See Figure 3.

In normal operation, a force from the "torque motor’ or
manual operator is applied to the valve spool. It causes the
valve to open and port oil to the servo pistons which move
the swashplate.

As the swashplate moves, the feedback linkage follows and
generates a force to drive the valve spool toward hydraulic’
center. Anequilibrium valve spool position is reached when
the pressure applied to the servo pistons is just adequate to

t 4.25

hold against the reaction forces at that moment. The re-
sulting swashplate position is quite linearly proportional to
the torque motor current.

The direct operation of the V7058A actuator enhances its
fail-safe performance. In case of electric power failure, the
valve will return to neutral, which in turn will return the
pump to neutral. If there is no electric drive current, no
electro-magnetic forces are generated. If the pump is not at
neutral, the swashplate position feedback forces will move
the spool to hydraulically drive the swashplate toward neu-
tral. Near neutral, the valve ""open-centers” to allow servo
piston springs to complete the centering action.

The manual operator can exert a force on the spool to
operate the transmission with or without electrical power.
When under electrical control only, the manual operator
remains in a neutral position.

é‘ 'é —->1.44 L—
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O O TERMINAL “A” 7 ©«M‘1:/11&27 T 2
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/ & REMOVE NUTS
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r% )y 17 nommaL a MOUNTING (2)
@’ ) &)
o ’% \@ 12° NOMINAL E PIn A
T
~ 2 LNk C
2.16
LSWASHPLATE
MECHANISM
SERIESNO. | DIMA | DiMB
20,21, 22 8.39 5.32
23,24 Fe.81 18
288 35, 26, 27 566 558
NOTE: TERMINALS FIT AMP FASTON 250" SERIES CONNECTORS.
* FOR 90% MINIMUM OF FULL DRIVE. MANUAL OPERATOR TORQUE FOR FULL DISPLACEMENT: 18 ¢ 2 IN. L8, 48

Figure 2—Approximate Dimensions of the V7058A (Inches}.



MANUAL OPERATOR

VALVE CENTER

ADJUSTMENT . NW\/\AA/%
PRESSURE CONTROL 14 +A
INLET &P
POSITIVE VOLTAGE, A TO 8,
SPooE |, ] [ OPENS C, TO PRESSURE
: ' 4
/é 2, A 47 8
PUMP CENTERING T
ADJUSTMENT S ,
2 77 |
N N
L L
PUSHROD
Ca TORQUE MOTOR
LINKAGE CONNECTION :
TO SWASHPLATE | LINKAGE 406-a

Figure 3—V7058A Schematic.,

INSTALLATION

The feedback linkage of the V7058A Hydrotransmission
Valve varies with the series number of the pump or motor.
Two models of the V7058A are available without a feed-
back finkage. These two models can be adapted to 3 Series
20 through 24, or Series 25 through 27 pump or motor by
means of the appropriate linkage assembly (see Table B,
ORDERING INFORMATION). Use the following pro-
cedure to install the linkage assembly. Read all instructions
prior to assembly.

1. Figure 4 identifies the components of the feedback link-
age. Note that the links are identified by a number. The
corresponding series numbers are tsbulated in Table A
Loosen the locknut of the pump centering adjust bolt
{(shown in Figure 4), and back out the bolt until. there
is clearance for removal of shaft D (Figure 4).

TABLE A
Series Numb Linkage ldentification Numbers
eries Mumber Link A Link B
20 137077 136697
21,22 137437 . 136702
23 137437 136701
24 135366 136700
25, 26 135357 136698
27 135359 136699

2. Remove the clip from the end of shaft D, and remove
shaft D.

cLIp

LINK B

Sy, _SHAFT £

= CLIP

™~ SHAFT D

BRACKET G

Aol

SHAFTE’

LOCKNUT

cLip PUMP CENTERING ADUST

Figure 4—Assémbly of Feedback Linkage. 405C
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3. Replace shaft D in the same location, placing link 8 on
the shaft between the legs of bracket G (see Figure 4).
Replace the retaining clip. (CAUTION: If clip is acci-
dentally pressed over the shaft rather than in the groove,

discard and use new "‘C" ring.)

4. Remove the clip from the end of shaft E. and remove
shaft E.

5. Place link A on shaft E, and replace shaft E in the same
location. Replace the retaining clip.

6. Install shaft F (supplied with the linkage assembly)
through the middle holes of link B, capturing link A out-
side the legs of link B (see Figure 4). Install retaining

“clips on the ends of shaft F.

7. Returnthepump centering adjust bolt to its original posi-
tion, and tighten the locknut. (The lower surface of
bracket G should be approximately parallel to the valve
body surface.} Refer to the ADJUSTING section of this

form.

MOUNTING

The V7088A is mounted directly on the pump or motor of
the hydrotransmission, and may be mounted in any orien-

tation.

1. Remove the manual valve and gasket from the
Sundstrand transmission. Use extra care when re-
moving the valve to prevent any of the linkage parts,
0" rings or orifice if used, from falling into the
transmission. Use precautionary measures to assure
that dirt does not enter transmission or valve parts.

2. Clean mating surfaces thoroughly before mounting
the new valve. Place the new gasket supplied with
the valve on the mounting block surface of the hydro-
transmission pump or motor.

3. If required, insert orifice of desired diameter in pres-
sure port #1, and place 'O” ring around the orifice
to retain it. A 0.041-inch diameter orifice is supplied
with the valve. Place O rings at cylinder ports #1
and #2. {Hold O rings in place with a small amount
of petroteum jelly, if necessary. An €XCess amount
may plug the filter.) Figure 5 shows the respective lo-
cation of these ports on the valve.

4. Attach linkage of hydrotransmission valve to link C of
the pump or motor. Refer to Figure 2 for linkage iden-

(iification. Whileinserting the shaft and cotter pin, use
extra care to assure that nothing falls into the trans-
mission. Check that “O" rings and orifice are in place.

5. Secure thevalve to the pump with the set of bolts sup-
plied with the V7058A Valve.

6. When using the V7058A on the variable displacement
motor, charge pressure must be plumbed externally to
the control pressure port in the variable motor. Charge
pressure can be obtained from the charge pressure
gauge ports on the motor or pump. {(Refer to the
Sundstrand Engineering Application Manual for the
location of these ports.) Should the charge pressure
be obtained from the variabie motor, it is important
to note that the charge pressure is available only when
the system pressure is sufficient to shift the shuttle
valve in the motor manifold.

RETURN PORTS

PRESSURE PORT # 1
(INSTALL ORIFICE IF NEEDED)

@._\7___[___(——- CYLINDER PORT # 2
N’

fC

N

O

\" CYLINDER PORT #1

"0 RING SIZE: 0.489" 1. D., 0.070" CROSS SECTION
50-a

Figure 5—Cylinder and Pressure Port Locations (Viewed From Un-

derside of Valve).

7. Connect input leads to the valve. Typical hookups
are shown in Figures 6 and 7. A positive voltage on
terminal A" will open cylinder port #1 to produce
flow out of port “A"” of the pump.

An emergency stop switch is to be supplied and installed
by the customer to remove machine power in the event
ofavalve or system malfunction. As the correct application
of the stop switch will vary with the machine to which it
is applied, the responsibility of supplying this function
rests with the person, persons, or company applying the
valve or system.



MODEL H

OHMITE # 0151

25 WATT 100 OHMm
{OR EQUIVALENT)

12 VOLT
BATTERY

COMMAND
POTENTIOMETER

i1 ——

OPTIONAL CENTERING
AND BEVERSING

TWO POSITION

TOGGLE SWITCH (DPDT)

>O

Q

V7058A

Figure 6-—Typical Hookup for Unidirectional Controif, 12-Volt

Source.

24 VOLT
BATTERY

l
|

—i[1]1]1]

L OHMITE # 0152
MODEL H, 125 OHM
25 WATT POT
{OR EQUIVALENT)

OHMITE # 02008& .

10 OHM, 25 WATT
RESISTOR {2}
{OR EQUIVALENT)

V70584

52-a
Figure 7-Typical Hookup for Bidirectional Control, 24-Volt
System.

51-b .

ADJUSTING

CENTERING THE PUMP—

Adjust centering by means of the pump centering adjust
bolt provided, {shown in Figures 2, 4, and 8). DO NOT
use the valve centering adjust for pump centering. With
the pump running, loosen the locknut and turn the pump
centering adjust bolt clockwise until the output shaft of
the transmission just starts rotating. If the output shaft
of the transmission is already rotating and clockwise ad-
justment of the bolt increases the speed of the shaft,
turn the bolt counterclockwise until the output shaft just
starts rotating in the opposite direction. Mark or note the
relative position of the pump centering adjust bolt, and
turn the bolt in the opposite direction until the output
shaft of the transmission just starts rotating in the oppo-
site direction.  Split the difference between the two
points. The centering should now be adjusted.

' CENTERING THE MOTOR—

To properly adjust the valve for motor operation, it is nec-
essary to instali a 250 psi pressure gauge in the C2 port of
the valve. (The C2 port is farthest from the torque motor
housing, and is shown in Figure 2.) Access is by means of
a 1/16-27 NPT pipe tap; or, more convenient is a 1/8-27
NPT pipe tap available on the Sundstrand housing directly
below the side of the V7058A Valve. The function of the
pressure gauge is to determine when the swashplate is
against the stops, and held in position.

The valve centering adjust screw is located on ths torque
motor housing {refer to Figure 8), and is sealed with ambroid.
Break the seal to rotate the screw. To adjust the valve,
rotate the valve centering adjust screw one turn clockwise.
This should shift the null of the vaive so that the swash-
plate will move to approximately the 18° position. The
pressure gauge will read near the case pressure (from 5 to
40 psi) as the valve spoo! is displaced, until such time as
the swashplate hits the 18° stop. At that time, the gauge
pressure will rise to approximately charge pressure {150 psi).
Continue turning the adjust screw clockwise untif charge
pressure is attained in port C2. In no case should this ad-
justing screw be rotated more than two turns from its orig-
inal position.

DO NOT attempt to adjust by means of the pump centering
adjfust bolt.

To check the valve adjustment, apply positive voltage to
terminal "A" of the torque motor housing. As the voltage
is increased, the swashplate will begin to move off the 18°
stops at approximately 1.5 to 2 volts. The swashplate will
hit the limiting 7° stop at approximately 7.5 volts.

95-8134-2



TROUBLESHOOTING

When a system malfunction occurs, it is not always obvious
which system component is causing a problem. The fol-
lowing guide is provided for assistance in determining which
system component is responsible for the malfunction.

AJ] tests should be performed with machine in neutral if
possible. Specific parts of the valve are identified in Figure
8. '

MOTOR WiLL NOT OPERATE-

A few types of transmission failures appear to be valve fail-
ures because the motor will not run. In these cases, the
shuttle or relief valve of the hydrostatic transmission motor
may be stuck. Another symptom might be a fack of charge
pressure in the pump. Check to see if these conditions
exist before replacing the valve.

One cause of transmission failure may be a loss of electrical
power, such as a broken leadwire. Check voltage across the
valve terminals. If none exists, check wiring to the valve. If
a voltmeter is not available, a small spark can usually be
drawn at the valve terminal. (Do not short to ground!) With
voltage at the valve terminals, a lead to the valve coil may
be broken, or the coil may have an internally broken wire.

TORQUE MOTOR
SUSPENSION

AIR GAPS

™~ VALVE CENTERING

O O) PLUG

MANUAL OPERATOR
LEVER

-
\&

This type of failure may be checked with a volt-ohm-meter
{VOM} by checking coil resistance. Be sure to disconnect
the valve from the power leads. The ohmmeter should
read approximately 33 ohms. If a VOM is not available,
attach the +12 volt d-c lead to one of the valve terminals.
Intermittent grounding of the other terminal through a
leadwire should draw a spark, which indicates a good coil.
It should be possible to hear the torque motor operate at 12
volts, dc (hits stop).

I the coil and power source check out correctly, the valve
spool could be stuck or jammed. This problem could be the
result of an uneven mounting surface, causing binding of the
spool. Check by reducing the mounting bolt torgue.

If spool cannot be freed by manual or electrical operation
of the valve, or if coil is open, the valve must be replaced.

MOTOR ROTATES IN ONE DIRECTION ONLY~

Vary voltage to valve by varying the command potentio-
meter or other command source. Reverse polarity of ex-
citation to valve terminals, and repeat polarity reversals. If
valve does not respond, operate with manual operator if
so equipped. |f valve does not respond to manual operator,
check flow to metor. The spool of the V7058A may be
jammed.

TORQUE MOTOR

7 é AIR GAPS

PUSH ROD

SPOOL

FILTER

ADJUST SCREW 1785 n 175 n
P GAP ON MANUAL OPER
K ) 2700 ATOR{CHECK FOR EQUAL
O A 8 CLEARANCE EITHER SIDE
VALVE FILTER TFa E OF PIN)

FEEDBACK LINKAGE

PUMP CENTERING
ADJUST BOLT

53C

Figure 8—-V7058A Cutaway View,



MOTOR RESPONDS SLOWLY TO CHANGES OF INPUT
IN EITHER DIRECTION—

Remove the valve filter and check for cleanliness. If dirty,
replace with a new filter (Kit No. 136567A). Change sys-
tem oil and replace the 10 micron system filter. (The inter-
nal filter of the valve will not clog under normal operating
conditions with a 10-micron filter in the system.)

Check the orifice to be sure that it is free of obstructions.
If the orifice is clean and the valve continues to respond
slowly, the air gaps may be clogged and the valve will re-
quire replacement. If these checks do not reveal the
trouble source, the problem may be in the transmission.

MOTOR RUNS CONTINUOUSLY, .AND TOGGLES TO
OPPOSITE DIRECTION WHEN VOLTAGE IS APPLIED—

In this case, the motor may snap from one direction to the
other when voltage is applied. Such a condition may be
caused by a broken torgue motor suspension or worn torque
motor stops and will require replacement of the valve.

INCOMPLETE DRIVE iN ONE DIRECTION—

Check the valve centering adjust screw, spool, and valve
linkage to see that each is properly adjusted, allowing equal
travel in both directions. Also check to be sure that the
proper valve and/or linkages are being used.

"TRANSMISSION CANNOT BE CONTROLLED—

A broken pushrod can cause the valve to function as though
the command source was inoperative, The pushrod may be
checked by moving the manual operator and observing spoo!
movement. |f the spool moves back and forth freely, and
does not appear to be restrained or centered by the torque
motor, then the pushrod is broken. If operation of the
valve is jerky and unpredictable, check<to see that the
manual operator has clearance to the spool and is centered
in the gap. Also examine the feedback linkage between
valve and transmission, making sure it is not bent or binding.
Linkage can be replaced if bent. Replace valve if one of the
other problems is found.

MOTOR CREEPS IN EITHER DIRECTION; VALVE

CENTERING DIFFICULT-

If thevalve is not easily centered for full stop after operating
in both directions, the spool may have worn porting edges
and will require replacement. Dirty oil will cause abnor-
mally rapid wear. A 10-micron filter or better is recom-
mended for system filtration.

ORDERING INFORMATION

SPECIFY—
1. Model number {V70584),
2. Pump or motor series number.

3. Accessories needed.

'ORDER FROM—
1. Your usual source, or

2. Honeywell

1885 Douglas Drive North

Minneapolis, Minnesota 55422

{In Canada—Honeywell Controls Limited
740 Ellesmere Road
Scarborough, Ontario).

International sales and service offices

in all principal cities of the world.

ACCESSORIES AVAILABLE—

1. Valve filter replacement kit. Order Part No. 136567A.

2. Linkage assemblies. For valves obtained without a
feedback linkage assembly, order the corresponding
linkage according to the pump or motor series number

from Table B.
TABLEB
VALVE-LINKAGE ASSEMBLIES
Sundst;a;r:;je:;r:ig;’rMotor Linkage Assembly Number

20 7617ADB

21,22 7617ADC
23 7617ADD
24 7617ADE

25, 26 7617ADF
27 7617ADG

3. Junction box, part number 24400006~OO1, provides
a means of connecting electrical conduit to the
valve for wiring protection as well as code regulations.

DEVICE REPAIR

For devices in need of repair, attach tag to device describing
malfunction and any other pertinent information. Return
10—

Honeywell, Mobile Controls Center

Return Goods Department

Columbia Heights Plant

550 39th Avenue N.E.

Minneapolis, Minnesota 55421



Replaces: RA 2010/2011

REXROTH | Direct Oper.Pressure Relief Valve Type DBD RA

Bethiehem, Pa. 18018 R =
215/865-6110 Sz 64 upro0(1127|  wptosoovpsi | wrros7cem 25400
’ Cartridge Type
Description Set Screw, Handknob or Handwheel Adjustment Issue: 4.74

Poppet type
up to 6000
PSI

Handknob

Seated ball Pressure
,‘L-/gilc(/ie)/;?b gggotfsio The DBD pressure relief valves are directly operated. They are
available in 7 pressure ranges, variable up to 375, 750, 1500, 3000,

4500, 6000 and 9000 PSI.

Pressurg adjustment can be performed by a set screw (with
protective cap), a handknob, or a lockable handknob fwith scale for

o] repeat settings).
The DBD pressure relief valves are disigned as cartridge inserts,
subplate or manifold mounted units and as valves with threaded
v connections.
Ordering Code {subplate and mounting screws to be ordered seperately)
] L
MODEL NUMBER "DBD 0/ [/ 5 *
1 1
Further details to be
Set Screw with Options added in clear text
Protective Cap = 8 Size 10 [Size 6 up to 20 Size 25and 30
Handwhee! = H (1727} |f1/4” upto 174 (11/47a.11/2")
Lockable Handwheel 25 =1 375PS] 375 PSI 375 PS/
with calibrated 50 =1 750 PS/ 750 PS! 750 PSt
- 07| B L | ey
; 200 = LU
(Sizes 6.8, 10 only) %15 = | 4500 £SI | 4500 PS! 4500 PS/
Adjustment 400 = | 6000 PSI 6000 PS!
630 = | 9000 PS] {max. pressure setting}
PipeConnections| G | K | P
— . . 10 = Series10{10t0 19 2 Instal-
. (NPT} 2 6| 6| 6 (Specified lation and Port Dimensions
%'(NPT) 2 | 8|~ |- Series DY Tactory) remain the same;
. INPT) = 10110110 .
NPT R |15 - | -
1 " (NPT} {20120]20 K = Cartridge Type
1 (NeTi 2 (25| - | - G = Threaded Connections
1" (NPT) 2 |30]30|30 Size Connection Method p = Subplate Mounting
“Omit on K’ [cartridge type) unless ordered with UNF threads {see note on page 2)
Performance Curves . Symbols
6000 Size 6 G000 ez Size 8
a # 1/} and 10
LY d. QL 13/8” P
s 4200 £ S g ~———
3 Nl & s000 1/27) !
g S 2 e Ar
8 3000 A § 4200 RO L j \
> A& 2 6@%___ /
5 75 £ 3000 o T
§ 1500 =7¢ ¥ /8 o
(e < + o0
750 =7 = 7§00 = &
. 50 == 6@1-’ Simplified
[7} 6.5 13 8 16 24 32
Flow in GPM . : Flow in GPM _
6000 Size 15 4200 [ Size 25
‘ and 20 P 3 tand 30
= v (3/4 § |( 714"
7 and
&g 721 5. X ;3 land
g 200 g1 117 & 3000 S 712
o ol
5 & 3
2 ¥ 3 X
& 3000 e SR 1 §—
Q 4,1 él’ S:, T .
2 5 £ 1500 -
£ 1500 = &’ B S
g
S 70 s = 1 -
s
. él' g ailed
o 26 52 65 26 52 78
Flow in GPM Flow in GPM




Technical Data

Dasign Poppst Valve Type Viscosity Range _ 35 to 1750 SSU
Max. Working Pressure | <i2€ 1 }C 2’59 to 72 (3 (‘?' 27233
) ) } . 112" p 1
Hydraulic *fedi Minerel Oil TP A
yeraviie Aedium - inlet side 9000 PSI|  6000PSI | 4500 PSI
Fluid Temperature Range —4.0 to +1609F _ outlet side to 4500 PS!
For applications to other specifications please consult us
Unit Dimensions  [in inches) | Cartridge type (K]
r Pr_zp}ecﬁ—e‘aa A/F. Valve Code -
o A/F O/’Jt/ona/
A% piry AlE, AlF, Installation cavity P’ Port
/ \ Q&Dm}@—
4 ¥ e Y
1 % X{"r]}b
T L Al (Mlle
1 Dia i ¢
2 '~ i hd
i N

Cooknut | a1y o]
f___\U_ J L ! Pressure Rating

l (stamped on)
|

Set Screw for Pressure
Adjustment

@B

_Handknob for P?éssure
Adjustment (up to Size 20)

!.::J

Pany
N

.

Calibrating Ring (to calibrate to neutral position after mounting
valve; fix ring by pushing until it locks on to hexagon nut ~

AlF,)
} Lockable Handknob for Pressure
i Space required : AlF, Adjustment (up to Size 10)
itoremove Key | [T~ ) AV,
A A/F,
| 23
i
i =
i -
Dia D { “ UNF Threads available for quantities
9 above 100:Size 6 (1/47) =1 1/8"—12 UNE;
,l::: =] Size 10 {1/27) =1 38"—12 UNF,; Size 20 (1”)

and 30 (1 1/2”) = not available.

——'B"} Lo Lig

e Lu ) Vaive ] approx. weight] D1 D2 D3
T_ﬁ@ Size 61147 | 051BS |
LHandwhesl for Pressure Adjustment (Size 30) Size10 ( 127) 7.1 LBS 2.363 -
- ' Size20 {17 2.218S 1.575
Size30 (11/2”) 4.8 LBS 1.969)] - 13.150
Vaive L7 | L2 | L3 | L4 | L5 | 6| L7 L8| LS | L10 | L17 |A/F; | Tight.Torque | A/Fo| A/F3| A/Fq| A/F5| AlFg
Size 6( 1/47) |2.835 37011, 43310.785 | 0.43311. 18112701 2.520(1.260 | 87 ftlb |, 1o, 1187
Size10 ( 1/27) |2.678|0.433(3.544 3544 — | - |2.953|1.418| 102 fr-ib 0.748(0.237|
Size20 (17} |2.560 3.465 B B 4.174]1.811| 124 frip 1.418 |
Size30 (11/27) |3.268] — | — | ST 0433(2.638|5.158|2.363 | 145 frlb  |1.817 - |o519
Installation cavity | D171* D12 D13 D14| D15 DI6| 121|122 | 123 L24|L25]| L26 L27 g | 1] 2
Size 61 1/47)  (M28 x 15| 338829 10 23710591]0.981,0.2370.591|0.748]1.181|1.378|1.772 222520217 15560 15
Size10 ( 1/27) M35 x1.5| 3.58858 |0.394|0.729|1.266|0.3940.705|0.906|1.378(1.61412.048|5 o  g50| _2.658+0-296 13.750| 5,
Size20 (17) M45 x1.5] 222k 10.789)|0.945\1.571/0.78810.82711.063|1.772\2.126|2.756] 3.603t0.335 14.331) |,,
Size30 (11/27) M0 x2 | 21682 17 18101.526]2.162]1.181]0.90611.142 2.362|3.307 4.46910.453 15512




Unit Dimensions (in inches) I Pressure Relief Valve with Threaded Connections (G}

—'en] [ — PR
Dia D3 Las

— ——— (P85,

Handknob for Pressure Adjustment
{up to Size 20)

A/FsA/F3 Dia Das Dia D2
/— | / .
&1
P it T \P |
é. / L3z \ /
Y

. . Optional ‘P’ port
Set Screw for Pressure Adjustment (plugged)

A/Fs A/F

Lockable Handknob for Pressure
Adjustment (up to Size 10)

~—
’ Ls““‘l Ls

Space required A/Fy
10 remove Key J— A/F
A/F;

-
0!\:¢l

:
rp-
<

P
Dia D, T p I
1
el Ly \Lzo
[ Handwheel for Pressure Adjustment (Sjze 30)]
Valve bppr.Weighd 81 | 82 | D1 | D2 | D3 D22 D23 | D24 H1 [H2 (L1 |2 ]ea [La [ s
Size 6(1/47) 3.3LBS |1.772|2.363 |, 509 1/4"NPT 0.260|1/4”~20/NC|0.985|1.575|2.835 3.701 15 423l0 785
Size 81387 5. 10(1/2”) 8.2LBS |2.363|3.150| " 2363 — | (F8*NFTI1/2"NET 0.355 |5/16"— 18/NC 1.575\2.362|2.6770.433|3.544| '
Size 15(3/4") a. 20(1"") 14.1 1.8S |2.756|3.937|1.575 (34"NPTIT NPT | 1.969(2.75612.560 13.465
Size 25(11/4%) 2. 20(11/27)| 30.6 L BS |3.937|5.118(1.969| — |3.150 |1 1/4"NPTI1 1/2°WPT0.433 |3/8"'— 16/NC|2.362|3.5433.268] — | —
SN
Valve L6 | L7 | L8 | L9 | L70 | L37 | £32 | L33 | 134 | L35 | L36 |A/Fy| A/Fg| A/F3| AlF4l A/Fg] A/FG] T1
Size 6(1/47) 1 181 13701 3.150 0.591|2.166 |1.596 .1.378 | 1.260 ‘181 1 151 10-394
jze 8I3/87) a, 10(1/277 ’ _ _ . _ .
Sl.ze (387 a ! 0.433 3.544 3.937 0.78g12.756 | 1.930|0.866 | 1.418 0,748 0-236 0.785
Size 15(3/4° 2.20(17) _ _ 5.350 3.937|2.560|1.339]1.817|1.418 B
Size 25(11/47) 2.20(11/2'7 0.433|2.634) 7.087 0.985|5.1183.347|1.378[2.362 | 1.811 ~ |0512 0.985




s mrecimr oD

Farr 1ncnesy

rressuie reler vaive for Subplate Mounting (p)

Valve mounting screws Tight Torque
Size 6(1/47)| 1/2"-20NC | 7.3 {ft-15)
D 1/27]| 516"—18 NC
Size 1011/ 18.2 (r-1b)
Size 20(17) | &6"—18 NC
Size 30 (11/2°7] 3/8"~16 NC | 36.4 {7r-/b)

e By

Handknob for Pressure Adjust-
ment (up to Size 20

A/F.

Dia D,

Ly k|,

AlF,

D/Cnga
-

CAF —&LBJF_—‘L“%—%‘I
M\ s

A _@‘;__{{ H—(P) ]

e ol

B, 8;

R

:t,/

& &

Locknut

Optional ‘P’ port
(plugged)

A/Fé A/F.
= B, — =y AlF, AF, AlF, .
. I i A oz
¢ i TN -
! \ 3 1} X S an h }——-—l l =
T U T Hatte g T 9D (Rt | )
. 1 : LT
, @ __Y ‘ H l 11 1 j‘: '
‘ ‘ : \ Lol il
Dig Dy Ty Locknut @———K Ly | 27 S
l Set Screw for Pressure Adjustment I
i A/Fs AJE,
Oia D3y
| ,
|
1 . =
Py p I
|aib sl |
] I ] T
_,J . Lockable Handknob
, 4 = for Pressure
Ls"’l Ly bt Lg == Adjustment
- {up to Size 10)
Space required AlFy
to remove Key -
N A/F.
Z1 1 ? | ] AlF; N\ \
i J )
[ '
| S
811852 [ :\t o L .I:_.:
]
T T : : (Pt
§ g DI‘G 03 s l T P 3=
2 By i T
I \0aby:_ s -
Penel  |le— | gt Dia Dys Ty5 L. \\\ m
CUL-OUT et | e o] 5
e WYNS——— DaDss Tis . —'BJ Le Ly Hendwheel for Pressure
4 Valve Mounting Adjustment
Valve Mounting Screws (Sizes 25 and 30)
Face

Valve appr. Weight | 87 | 82 | D7 | D2 | D3 [D23] D24 | Hi [Hz | L7 | L2 | 3| L4 | L5] L6 | L7 T i3
Size :(27/;4""} 33LBS |2.36311.772|; sugl> 20| _ 0.260[1/8-20/N0 ?.985 7.5752.8:;’? s g;z; 0.423l0.795 1.181/3:707
Size_o(72- 8.2LBS  |3.7150|2363 0.355|516~- N -57512.36212.677|0.433(3. .93 3.544
Size L0347 14.1LBS  |3.937|2.756]1.575 1.969|2.756|2.560) 3465 | _ _
Size 301787 30.6LBS  [5.118|3.937|1.969] — |2.150|0.433|3/8"-16/NC2.362|3.643|3.268| — | —
L9 | L70| L3T| D25 | L33] L34 |A/F1|A/F2[A/F3|A/F4|A/F5|AFE] T1 Subplate Type | appr. Weight | 817 812 ] D31
2750)1/<"MPT_0.597]2.166]1.260| 1.181\0-394| |Size 6(1/47)| G300/5 |  33LBS |1.771|2.362|0.237
B A R4 7g512-756]1.418] 0.745/0-236] — o785 [Size10(1/2”)| G302/5| 441BS |2.362|3.150,0.394
830PINBT 2937/1.811{1.418] ) Size20(17) | G304/5| 12.11BS |2.756/3.937/0.788
a4 | 26| 7.087 V4. NET [0.985]5.118|2.362|7.811 ~ l0.512 0.985| |Size 30 (11/27| G306/5| 176 LBS |3.937|5118|1.181
D33 | D34 | D35 | D36(NC)| H11| 141 ] 142 ] 43| L44 | L45 | 146 | 147 ] 148 ] L49| L5 712 713[ 114.] R1
A7 NPT |y 27610.433| 174" =20 | 59514-331]0.315|3.701]0.866 2.166] , o 4|1-536]1.654|2.441|2.560 0.59110.555], | a0rs
1/2” NPT 16718 5.315|0.394|4.528|1.083|2.756 1.595|1.910|2.855|3.170 0.63010.355) .
1" _NPT | as2l0.689 1.575/6-693|0.591\5.512|0.78513.937/0.7881.654|2.126|3.347]3.819 0.78810.512|0.866|157/2""
11/2” NPT 3/87-16 7.48110.49216.230\0.689|5.118|0.8861.654] 2.067|4.036|4.607 0.945(0.453/0.8661 ;.2

Telex: 84-7498

2315

City Line Road, L. V.| P.

THE REXROTH CORPORATIOMN/BETHLEHEM, PA. 18078

RA 25 400/4.74 G4 Replaces: RA 2010/2011

4 mExBOT:

All rights reserved — Subject to reyvision

Phone: 215/865 6110



‘Heplaces: RA 21 510

REXROTH | 4/3- 4/2-and 3/2-Way Directional Control Valves Type WE 10 . RA
Bethiehem, Pa. 18018 - 7
' Size 10 (1/27) tod
215/865.6110 f2e 04 1 up t0 4500 PS] 23 299
Description Direct Solenoid Operated Valve and Subplate p—

— Model with Air Gap DC Solenoids

The main spool is spring returned to the center or end positions lexcept im-
" pulse valvel. Spool operation is by means of air gap solenoids. Manual over-
ride button allows operstion of the spool without solenoid energization.

The air gap solenoid is of simple design, and fully encapsulated.

The DC model is extremely reliable, gives smooth operation and is suitable
for high shifting frequencies. 1t is not affected by voltage fluctuations in
either direction.

Pictured is valve
with cable connection

Unit Dimensions: 3-position valve (Dimensions in inches)

0.059

-
L

T&f’i@s- | )

- —_— . — AL 8 L = §
T Ry N
b =1
A ] B ¥
Operation through solenoid a and - 7 / i
sofenoid b: gﬁfﬁzfvé‘;’ s 2 26/9» r%
spool types £, F, G, H,J, L, M, P, | - ;! 0728 S
' QAR T,UVW . ;
YZ"NPT .
Optional T-port for use with manifolds
Plug Pg 16 {
Dia 0.433

S Damep/are “~°--7
Vs
//I
P e
4 <1 i/{@,“? .
Tlo / R
B _ [ -] , T\ i
§§ ~ solenoid & | | q i R ][Q solenoid b
e?@ E P Ly J/ @
S i i I L o~
(AR Ll NERE 1
l ez —-/ 2 B3 —\\-B—
< 1261 2
R '\ Dia0.200
{ mounting surface
e
Unit Dimensions: Subplate (Dimensions in inches)
Subplate D
Type 2 e
G 89/5 1/4” NPT ,Va/ve mOU/?tI ‘ .
face 0.50 "
G 66/5 VNPT N 20 . ) V4"-20NC x 0.500deep
G67/5 | 1Z'NPT . = 1eeo = 1250
= =3 0445
C’i %9_945 ]
Weight: 5 L8S J % £
’ !
8 §E >
/ . -~ o ¥
{ Mounting screws
1/47-20NC x 2
S’
~._ D1a Q788 Q40 deep
Tightening torque O/Q*(—I 4 3
Md =13 fr-ib




Unit Dimensions: 2-position valve (Dimensions in inches)

Terminal connections for central connection:

2 position valve with 2 solenoids = impulse valve j %

with 2 solenoids:

Solenoid a to terminals 1 and 2
Solencid b to terminals 3 and 4
Ground to terminal 5

+
T

with 1 solenoid:

Solenoid always to terminals 1 and 2
Ground to terminal 5

J
Drain port for 3-way valves 1

Optional T-port for use with manifolds J Operation through solenoid a and solenoid b:

spool types C.../0,D .../0, C../OF and D ... /OF

Operation through solenoid a:
spoof types A, Cand D

Operation through solenoid b:
Dia Q433 ’ spool types Band Y

| Y 572 e o T3
Cile | l@_H il -
§§’f (I solenoid & A! { [ y ! I solenoid b T\
th Ao B — 8 I
4 } H o { i ~
: fem—— 2883 . spe
t-: 8465 ;57;1 . = —— 8465 i
Sectional Diagram
E—Je‘;’g”—'—f o T ; N 1 | . .
] ! man spoot ! i electrical connection l i solenorid coil
\ \ \ -/

| manuat override !

lands ‘_J

L services ] pressure

8

Performance Data (pressure drop Ap related to flow Q at 172 SSUJ

spool types Due to silting the function of the valves is dependent on the filtration.
P—>A A>T In order to obtain the maximum flow values shown, main flow filtration of
= G HT.PASB P>B BT 25 um is recommended. The internal flow forces in the valve also affect the
9 225 ——p - — I flow, and therefore the tlow details shown for 4-way valves apply for normal
Q 771 T —GHTP , 9 : | ge Y, PPy
g ; S Sl SEESPOS S dn Ly application with two flow directions (e.g. from P to A and simultaneously
N '—}-—~1}———I——-f—- : - 1»~7¢ return flow from B to T). (See table).
< - P AR }//Z;_ 7] P A If there is only one flow direction, e.g. when a 4-way valve with port A or B
8 150 et ! P>B ‘[ tor all plugged is used as a 3-way valve. in extreme cases the maximum flow could
1S e —1__: _751. ‘—f/‘f‘ of h_e’ be considerably lower.
N A /7 AT | spool types
v ‘ A + . B > T
53 75 H i A L pd !
& /a4 e - Max. Performance Data
- . Flow {GPM) at pressure (PSI) of
for spool types 750 | 1500 | 3000 | 3750 | as00
0 5 v 5 20 £,.C/0.DIO 27 21 19.8 15.8 75.8
Flow Q (in GPM) JHMCLQWUY] 27 21 19.8 13.2 11.9
) G D.RFYPT 719.8 18.5 15.8 13.2 11.9
A.B 13.2 11.9 9.3 7.9 6.6




Ordering Code (Subplate and mounting screws to be ordered separately)

Model Number } WE 10 4. 0/:/

™ , " ] T
: ——— —3 | : . i'_ﬁurzher details to be
3 service ports -3 | Options | added in clear text

4 service ports ons

{ Symbot with spool Valve Symbaol
crossover position {spool typel)

) 48 | I -

— 4 3 N no desig. = 8qna-N seals !
Ve a [:EL;:}_M seals r v = Viton seals |
Ty T ! : T
Y : ; jz I ) = A
“,i “AT | -

i =
i— : K‘% ¢ Electrrcal connections (see page 4}
@; i ity =D ino )

i i t desig-=[:]:5:D side cable entry

) 1 nation
A B
@ b a alb b D = top cable entry
P T P T L .

L - {:ﬁ with indicator light{s)

¥ - side cable entry
V] /f] - ,
TFTAm m - Z = L___E:]szde plug-in connector

with indicator light(s)
top cable entry

:4?"15 L b
/0 3

s rleiobm

DZ =
A_ 8
'ai 1b o fH 2] b b .. /OF E]?t] side plug-in connector
e ZL = with indicator light(s)

top plug-in connector

(4= XA =c.... %
“rTry v ~ - - top plug-in connector
Noul s ﬁ_ﬂ D...s bzL = with indicator light(s)
- A B A_B
2o o e pffeieioty,
{ PTT P T
X, R ST Ty 3 _
l:z:t Ll nr m = £
‘T“Er *LT_Z T = F
Yy
St | TR - . N
T ~FT ST _ I N = with manual override
lmr.:i}_ﬂ P Ha =H | nodesignation = without man. override
E!&j o m =4 G24 = 24VDC T
\ZLE] T SO o (see technical data
{X: mﬂ m L for further voltages)
Xﬂm m =M W 220R* = DC solenoid with built-in
m =p i rectifier for 220V AC ** i
g &_i{ m‘] [ZH}:Z, = Q W 110R® =DC solenoid with built-in
=T Ry rectifier for 110V AC **
X» ur .z n:._fu [X}:E =R : for singte connection with
T - :
TEE ol = | . Zdl(L),Z2(L) Z5 only
NHFar MERD -=vu  Sofenoid verails | independent of frequency

without spring return
without spring return, with detent

AT - v

rﬂ%{ﬁg = W Spool positioning

{2 position vaives ard 2 solenoids unly) .
With 3-way-valves port T must be used as drain

) 4.0= Series 4.0
port when operating pressure exceeds 2100 PS]. i (4.0 to 4.9 = installation ang connection
Des:gn no. (specified by factory)

KXFER]
DTNV §8 T
FAWIEINE W (]

dimensions remain the same)

Technical Data

Werght (valve) [ with 2solenoids 13LBS, with 1solenoid 87LBS
Hydrauhc medum _{ Mmeral ol
Fluid temperature range ! —20to +1600F Power requirement 43w
Viscosity range 35to 1750 SSU Duty cycle 100%
Ports Response time (on) 60 ms
Max operating pressure A-B-P T Response time (off} 40 ms
1 4500 PS1 27100 PS] Max. ambient temperature +1200F
Throttiing section * spool type W spoo type O Max. corl temperature +300°0F
! i centef position ‘ i 3 of nominal section 6" of nominal section Max. shifting frequency 15000/hour |
;kbc voltage | 12V 24v.42V.60V 110V 180V. 195 v. 220 v Insulation P 65 B

For apphcations to other specifications please consult us.




Central Electrical Connections (Dimensions in inches)

No .,
Designation

Central connection on tank connection side

Central connection
with. plug-in connector on
tank connection side

l
i i - g
AR
4

S
~—'~'1'.L_ — J_l‘..:‘:_"f_ A

0709 o= » f cable connector Y2 NPT = 1890 , ,_4{) &0
ta 197 T 7
K—»_.L. c e e L..__ +- 00 e
j /5\?@‘7 T 0 \ N 1= B SR !
Sy G a%s O g
I\ N, : : N 4 !
S N | il TR S N R | el e
D _VZNPT 8

) D < Central connection
Central connection - s i with plug-in connector
on top cover [ é on top cover

with Y2"NPT.

Central connection ‘on tank connection side,
with indicator lights

ZL

. Z with indicator lights
can be rotated through 360° in plug axis

i Az 1 i
s M - - . | —— —
.»rrT sy Q o ]'—f‘* N % (-”ﬂ_ i i [“w %)
rpl mﬂJAH BL- -- Eart Y
G i ;; ! A k‘LLI' i | {_!rL J
L S sty 1 Sttt § N § et bl M
o 1929, s Q557 3,
] P
DL JEHET ) bzl ; L 2! DZ with indicator lights
Central connection on 7 ;# —5 g
top cover, with / d
indicator lights fal - 1 !

All rights reserved — Subject to revision

Telex: 84-7498

THE REXROTH CORPORATION/BETHLEHEM, PA. 18018
2315 City Line Road, L. V. I. P.

Phone: 215/865—-6110

RA23299/6.74

Replaces: RA 21 510



REXROTH Double Check Valve Type Z2S 10 RA

Bethlehem, Pa. 18018 Size 10 (1/2” up to 4500 PS}
215/865-6110 ! ' i : 21551
] Manifold Block Type
Description \ e Issue: 6 .74

The double check valves type £ 2 FS 10 comprise two pilot
operated check valves for tWwo independent flows,

They are designed for use in conjunction with dirsctional
control valves and subplates of sizes 8({3/8") and 10(1/2)

The hydraulic operation is effected internally from the
pressurized opposite side in the flow direction A to AT,
Free flow in the direction 81 to 8 is therefore given.

To ensure proper closure of both valve poppsts, both user
connections should be unloaded when the control valve
/s in the neutral position by connecting with the return line.

Weight: approx. 4.9 LBS

20 =
. !4 holes for
1.469 valve fixing

:0.726 %

Unit Dimensions fin inches)

) H

i 1
|
e 2,726 ‘—ij 0.906 L*—-

e 3937

A B8
‘) T
o ot
9 | i @
- b ) S
Folay 1 1.1 gy
t 150 R VA O |
2 756 Dia Q276 \ Dz 0.433 }
\ Dia Q6D
Symbols l Example of Application
Al B1 J
I ’ Al B1
oXe X
T Al B
A B

simplified detailed




Ordering Code

I i 1 ’
Model Number % Z 2'5{10‘[ 1.2 { *
i i i
Size 10(1/27) =10 Size
Options
Series 7.729 2 nstollani ;7.2
(1.0 to 1.9 = installation an .
correction dimensions {Specified by ) _
30 the samel factory) Series no. Seal material

further details to be
added in clear text

no designation = Buna—N
- Vv = Viton

Technical Data

Direction of flow

From A to Al or 8 to BI free
flow over check valve,

Operating pressure range

up to 4500 PSI/

Crack ing pressuré

Fluid temperature range

¥l f to 8 )
gz:rggoiloe?q ow from BT to in free flow direction 7 PSI
Hydraulic meduim Mineral oil . Pilot Poppet__ 1
s Area Ratio Control Spool ~ 4.75
—d to+160°F S

Viscosity range

35 to 1750 SSU

For applications to other specifications please consult us.

Perforrmance Curves

Pressure dropDp
related to flow Q

= A=Al
8 —+81
270
- A AT A
2 o0 Y |81 =8
£ B e ] pd
e 7150 A 7
S p %
2
2 90 L
P
L
30 L e
oy
25 5 7.5 10 125 15 17.5 20
Flow in GPM
Spares
; 3 5 8 Item| Description Part No. | Cty.
1 | Housing 120 509 7
2 | Cover 120 502 2
3 | Main Poppet 120 501 2
4 | Pilot Poppet 120 500 2
5 | Spool 107 927 1
& | Spring 007 194 2
7 | Retaining-Ring 18 mm 003 896 2
8 { O-Ring 18 x 2.5 mumn 004 276 2
9 | O-Ring 12 x 2mm 004 255 5
10 | Nemeplate (not illustrated} 005 631 7
11 | Rivet 2 x 6 mm (not illustrated) 005 106 2
A1 B1
7 5 g 4 2

Ordering Example” Type Z28 10 ~ 1.2: (2 } O-Ring 18 x 2.5 mm, ltem 8, Part no. 004 276
{when ordering always state complete valve code)

All rights reserved — Subject to revision

THE REXROTH CORPORATION/BETHLEHEM, PA. 18018

Telex: 84-7498

2315 City Line Road, L. V. L P.

Phone:215/865—-6110

Ranturae 248 22 NRT

2A 21 6R1/KR 74



4000 VIBRO DRIVER

PARTS MANUAL



4000 VIBRO DRIVER
GENERAL ARRANGEMENT - MECHANTCAL E-7D~459
TRANSMISSION ASSEMBLY E~7D~457
YOKE ASSEMBLY | E-7D-458
GENERAL ARRANGEMENT - HYDRAULIC  E-6D-634
DRIVE PRESSURE LINE E-6A-608
RETURN PRESSURE LINE  E-6A~607
CASE DRAIN LINE E-6A-606
A CLAMP CURCUIT E-6A-612

B CLAMP CURCUIT E-6A~-612



AD ADAPTOR

AM STD AMERTCAN STANDARD
ASS'Y ASSEMBLY

BULKHD BULKHEAD

ENCL ENCLOSURE,

EXT EXTERNAL

FL FLARE

FP ‘ FEMALE PIPE THREAD
GR GRADE

H.H.C.S. HEX HEAD CAP SCREW
H.P. HIGH PRESSURE
H.S.H.C.S. HEX SOCKET HEAD CAP SCREW
H.S.L.W. HELICAL SPRING LOCK WASHER
INT INTERNAL

INSP , INSPECTION

LG LONG

L.H. LEFT HAND

Mp MALE PIPE THREAD

NPT NATIONAL PIPE THREAD
PRESS : PRESSURE

PTL PLATE

Q.D. QUICK DISCONNECT

RD. HD. | ROUND HEAD

R.H. RIGHT HAND

SFL SPLIT FLANGE

sQ. HD. SQUARE HEAD



YOKE ASTEMBLY
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L.B.FOSTER COMPANY

4000 CASTEEL DRIVE, R. D. 31
CORAQPOLIS, PENNSYLVANIA 15108

FOSTER

PROPRIETARY INFORMATION OF L B. FOSTER CO, TGENERAL AQRANGEMeNT - MECHANICA L

THIS- DOCUMENT 18 PROVIDED IN CONFIGENCE UNDER THE EXPREgg

CONOITION THAT IT WILL NOT BI GOPIED, AND THE (NFORMATION CON.
TAINED THEREIN WILL NOT BZ DiSCLOSED TO ANYONE. OR UTiLrlzgn 4000 VIBRO Q’LAOOOO%'

FOR ANY PURFOSE OTHER THAN FOR WHICH T I8 PEOVIDED. WiTHOUT
THE EXPRESS WRITTEN FERMISSION OF L. #. FOSTER CO. THIZ DOCU. R-D M
MENT WILL 82 RETURNED TO THE L. B. FOSTER CO. UFON DEMAND, DRAWN. DATK
DRAWING E- n !-4-: 29
No. 7

CHECK DATE

2. BRTIECX CO. PurLosid
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GENERAL, ARRANGEMENT MECHANICAL

E~-7D-459

PART NO.

03400003
04400003
15004742
48004771
47061600
10904671
10904841
10904931
10904921
40012401
41012400
42072401
40011208
42081201
41011200
20300032
23000032
40010701
42030700
11950651
11950661
45011606
47061600
45011608

47061600

DESCRIPTION

TRANSMISSION ASS'Y

YOKE ASS'Y

SAFETY STOP

SAFETY STOP BOLTS

M16 RIB WASHER VS17
SHIM’1/8" THK

SHIM 3/16 THK

SHIM 1/8" THK

SHIM 3/16"THK

11/2" - 6 H.H.C.S. x 5" GR 8
1 1/2" - 6 HEX NUT GR 8

1 1/2" BELLEVILLE WASHER

3/4" - 10 H.H.C.S. x 3" GR 8
3/4" RIB WASHER

3/4" 0 10 HEX NUT GR 8

FILTER ASS'Y

(ELEMENT REORDER)

7/16" - 14 H.H. C.S. x 1" GR 8
7/16" H.S.L.W
MOTOR GUARD (R.H.)
MOTOR GUARD (L.H.)
Ml6 x 2.00 H.H.C.S
DIN932 CR 8.8

M16 RIB WASHER VS17

ML6 x 2.00 H.H.C.S. x 60 m/m
DIN 933 GR 8.8

M16 RIB WASHER VS17

. 50 m/m LG
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CONOITION THAT IT WILL NOT EZ COPIED, AND THE INFORMATION Cot-
TAINEG THEREIN WILL NOT BE DISCLOSED TO ANYONEK OR UTILIZED
FOR ANY RURFPOSE OTHER THAN FOR WHICH (T 18 PFROVIDED, WITHOUT
THE EXSRESS WRITTEN PERMISSION OF L B. FOSTER CO. THIS 0OCU.
MENT WILL BE RETURNED TO THE L B FOSTE R CO. UPON DEMAND,

Fosten §

LOUIPMENT DIVISION

L.B.FOSTER CONIPANY

4000 CASTEEL DRUIVE, R. D, #1
CORAGPOLIS, PENNSYLVANIA 16108

TRANSMISSION ASSEMELY

2 03400003

CHECK e DATE

nuw& BAT!&:zi:\-( ’ SHT19F <

DRAK\:.‘ING E—.\D - 45—1

£ SHTIAIX €0, Fasedd



ITEM .
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35
36
37
38
39

QUANTITY

pet et
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TRANSMISSION ASSEMBLY

E~7D-457

PART NO.

12804673

10504482+

10504442
10403415
10604572

10804561
22804661
11804551
12804683
12804693

10504452
10401214

10704721
11804481
22804491
12204601
11804541
22804611
22804621
20424021

- 22507011

11804702
22804711
20200011
12100031
12200101
12200111
12100011
12100021
12100000
93000204
15005051
14004011
11305001
15004991
12204852
43004891
11300031
11300021

1100458 ¥

10704592 v 3 KEY v~

DESCRIPTION

BEARING
ECCENTRIC
SHAFT

SPACER
GASKET (COVER PLT)
COVER PLATE

PINION HOUSING (L.H.)
PINION HOUSING (R.H.)
MOTOR PINION — SR ..
PINION BEARING § S s
PINION HOUSING KEY
COVER PLT (MOTOR ACCESS)

.GASKET (MOTOR ACCESS)

MOTOR MOUNT
COVER PLT (BREATHER)
GASKET (MOTOR MOUNT INNER)
GASKET (MOTOR MOUNT OUTER)
1/2" $Q. HD, PIPE PLUG
MOTOR

INSPECTION COVER PLT
GASKET (INSP. COVER PLT)
BREATHER

CLAMP PLATE

HOSE BLOCK MOUNT (R.H.)
HOSE BLOCK MOUNT (L.H.)
PIPE CLAMP (3/4" TUBE)
PIPE CLAMP 1" TUBE)

PIPE CLAMP (1" TUBE)
LEVEL SIGHT GAGE

MOTOR RESTRAINT PAD ASS'Y
(4) PAD

(4) FABREEKA PAD

MOTOR RESTRAINT

MOUNT PLATE

NUT BAR

ELASTOMERIC MOUNT
ELASTOMERIC MOUNT



TRANSMISSION ASSEMBLY

E~7D-457
ITEM QUANTITY PART NO. DESCRIPTION
40 1 45032002 M20 x 2.50 H.S.H.C.S. x 35 M/M
DIN 912 GR 8.9
41 1 22800002 COPPER SEAL RING
20 x 24 DIN 7603
42 2 22800011 "O" RING STRIP .070 Sq x 4' LG
50 , 96 45011202 ML2 x 1,75 H.H.C.S. x 25 M/M
DIN 933 GR 8.9
51 : 96 47061200 M12 RIB WASHER VS13
52 8 45022001 M20 x 2.50 H.H.C.S x 50 M/M
. DIN 931 GR 8.8
53 8 47062000 M20 RIB WASHER VS21
54 12 45011202 ML2 x 1.75 H.H.C.S. x 25 M/M
DIN 933 GR 8.8
55 12 47061200 M12 RIB WASHER VS13
56 16 45011606 Ml6 x 2.00 H.H.C.S. x 50 M/M
DIN 933 GR 8.8
57 8 45021601 Ml6 x 2.00 H.H.C.S. 55 M/M
DIN 931 GR 8.8
58 : 24 47061600 M16 RIB WASHER VS17
59 8 47011600 Ml6 FLATWASHER DIN 125
60 8 46011600 M6 x 2.00 HEX NUT
DIN 934 GR 8
61 4 40010617 3/8" - 16 H.H.C.S. GR 8 x 2"
62 4 41010600 3/8" FLATWASHER
63 4 42070601 3/8'" BELLEVILLE WASHER
64 4 41010600 3/8" - 16 HEX NUT GR 8
65 4 45011604 M6 x 2.00 H.H.C.S. x 40 M/M
DIN 933 GR 8.8
66 4 47061600 M16 RIB WASHER VS17
67 4 45012003 M20 x 2.50 H.H.C.S. x 80 M/M
DIN 933 GR 8.8
68 4 46012000 M20 x 2.50 HEX NUT
DIN 934 GR 8
69 4 47062000 M20 RIBWASHER VS21
70 4 45012003 M20 x 2.50 H.H.C.S. x 80 M/M
DIN 933 GR 8.8
71 4 46012000 M20 x 2.50 HEX NUT
DIN 934 GR 8
72 4 47062000 M20 RIB WASHER VS21
73 136 40031202 B 3/4" - 10 H.S.H.C.S. x 2" GR 8
74 72 41011200 3/4" -~ 10 HEX NUT GR 8
75 136 42081201 3/4" RIB WASHER
76 12 45021201 M2 x 1.75 H.H.C.S. x 55 M/M

DIN 931 GR 8.8
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PROPRIETARY INFORMATION OF L. B. FOSTER CO. < 315 1ECEE ECH 030 | YOKE ASTSEMLY

THIE DOCUMENT IS PROVIDED IN coNna:::tT::?:: W:ﬂ;x;m = Con o4,
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YHE EXPRESS WRITTEN FERMISSION OF L. @ FOSTER CO. THis DOCU. A le2T worcaTeo orawn 2D DA“%ML‘U SHEET L&
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YOKE ASSEMBLY

E-7D-457
ITEM QUANTITY PART NO. DESCRIPTION
1 1 12904652 YOKE WELDMENT
15004781 (1) LIFTING SPINDLE
15005071 (1) HOSE GUIDE PLATE
12200021 (2) FILTER MIG BRACKET PALL
2 4 11304751 FABREEKA BUMPER
3 1 11305091 FABREEKA BUMPER
4 1 12404881 HOSE BLOCK ,WOOD
5 1 12103481 CLAMP PLATE
6 1 12104863 HOSE BLOCK,WOOD
7 1 12104871 CLAMP PLATE
8 2 12005081 HOSE TROUGH COVER
9 6 12004911 HOSE TROUGH HANGER
10 1 12103491 HOSE BLOCK,WOOD
11 1 12103501 CLAMP PLATE
50 4 46011200 M2 x 1.75 HEX NUT
DIN 934 CGR 8
51 4 47021200 M12 H.S.L.W. DIN 127
52 4 46011200 M2 x 1.75 HEX NUT
DIN 934 GR 8
53 4 47021200 M2 H.S.L.W. DIN 127
54 24 45011004 M0 x 1.50 H.H.C.S. x 30 M/M
DIN 933 GR 8.8
55 24 47021000 MLO H.S.L.W. DIN 127
56 2 46011000 MLO x 1.50 HEX NUT
DIN 934 GR 8
57 2 47021000 M0 H.S.L.W. DIN 127
58 . 6 45011001 M0 x 1.5 H.H.C.S. x 20 M/M
, DIN 933 GR 8.8
59 6 47021000 MLO H.S.L.W. DIN 127
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UANTITY

e L e ol T R O S S

GENERAL ARRANGEMENT HYDRAULIC

PART NO.

22112021
22112031
20624041
21604067
20620121
20520062
20720011
21604106
20716051
22250641
22800019
40030805
42030800
20424011
20424031
21803600
20624121
20624111
21024032
21024042
20620161

E=6D-634A
DRIVE PRESSURE LINE

E-6A~608

DESCRIPTION

DRIVE PRESS TUBE R.H.
DRIVE PRESS TUBE L.H.

ADAPTER REDUCER 37° FL/"0" RING
1 " HOSE ASS'Y

ADAPTER STRAIGHT FL/37° FL
SPLIT FLANGE KIT CODE 62

900 ADAPTER FL/37° FL

1" HOSE ASS'y

450 ELBOW 37° FL. SW/37° FL
MANIFOLD

1 1/4" "o" RING

1/2" - 13 H.S5.H.C.S. x 4" GR 8
'1/2™ H.S.L.¥W.

1 1/2" cAP 37° FL

1 1/2" PLUG 37° FL

1 1/2" HOSE ASS'Y

ADAPTER 37° FL/37° FL

ADAPTER MP/370 FL

1 1/2" QD FEMALE

1 1/2" DUST PLUG W/CHAIN
ADAPTER REDUCER 37° FL/ 37° FL
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GENERAL ARRANGEMENT HUDRAULIC
E-6D-634A
RETURN PRESSURE LINE

E-6A~607

Pt b DO L b N R RN RSN NN R

20624021
20716041
20716171
21603059
20620161
20820011
21603102
20624081
20624131
20424011
20424031
20632021
21901600

20632051

20632061
21032031
21032041

ADAPTER 37° FL/37° FL

90° ELBOW 379 FL/37° FL

90° ADAPTER 37° FL/370 FL

1" HOSE ASS'Y

ADAPTER RED. 379 FL/37° FL
11/4'BULKHD. TEE 37° FL/37° FL
1" HOSE ASS'Y

ADAPTER REDUCER 370 FL/370 FL
1 1/2" BULKHEAD AD 37© /3790 FL
1 1/2" CAP NUT 37° FL

1 1/2"™ PLUG 37°FL

SPEC ADAPTER 37° FL

2" HOSE ASS'Y

' ADAPTER 2" JIC 37° FL/370 FL

ADAPTER MP/37° f1
2" Q.D. MALE END

2" DUST CAP



AOAPTER Et e LOGVZ Y

31 "0" RING 5 0" RING
P/N 22801012 dm‘z 77801017
p&
Q. % \P%l\
¢ o
.m//\u _a%w

CASE DRAIN TUBE L.W.

CASE DRAIN TUBE R -
B, NE 221261 N

P N LW 2000

it
24 WoSE ASSY % 61"

|

BULKHEAD TEE
BoLwat s JEE &. JC Pr. Ne 2\302.067 PN 208120721
208\1LO07\ \ pi M "I = CAP

- PN 20412031
Qm@m&/!is%\\?- aN %
2 e el ! >
Mm%ﬂﬂ\ A NOSE ASSY x 114 =
N 5 PIN 21502114 o = M
RELIEF VALVE ADBRPTER.
PIN 22300101 2061108 24 HOSE ASSY x 50' W
—- s . ADAPTER P/N 21502600
N 4 m\h%mcwwwwmmo P/N 20012006 o
_Emt ADAPTER A 00! LG |
]
WP m_ PIN 2061205) . P/N 204170721
; b U J Ug O ,
i _m ﬁmu"m 15 5 ML S i)mumumﬂm S
“ | N’.nq o« ot af Al o
25 N
_ 2. G CPLG. MALE % S _
| 4. HOSE ASSY x 50
P/N 2101701 PF/N 21502600
DUST CAP
PN 21012071
F w ﬁom._.mz ﬁO EQUIPMENT DIVISION
o ° L CORAOQPOLIS, PENNA. 15108
_ Crse DrauN LINE HD-D
B |98/ | MDD EXTN TO PP OF THE Lb. r0STER company || 4OO® N Bz

2 = po zo%z_w__wmwﬂmwm.pm*m corY DRAWN DATE CHECKED DWG.
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QUANTITY

L Sl PO T e S N S S R Y

GENERAL ARRANGEMENT HYDRAULIC

PART NO.

22801012
20612111
22112011
22112000
21502067
20812021
21502114
20612081
22300101
20412031
20412021
21502600
20612061
20612051
21012011
21012021

E-6D~634A
CASE DRAIN LINE

E~-6A-606

DESCRIPTION

3/4" IVOH RING
ADAPTER 37° FL/"M0" RING
CASE DRAIN TUBE L.H.
CASE DRAIN TUBE R.H.
3/4" HOSE ASS'Y
BULKHEAD TEE 37° FL/37° FL/37° FL
3/4" HOSE ASS'Y
ADAPTER 37° FL/"0" RING
POPOFF RELIEF VALVE
3/4" cAP 37° FL

3/4" PLUG 379 FL

3/4" HOSE ASS'Y
ADAPTER 37© FL/370 FL
ADAPTER MP/37° FL

3/4" QD MALE

3/4" DUST CAP
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QUANTITY

B2 RO W R e e

GENERAL ARRANGEMENT HYDRAULIC

PART NO.

20406021
20606051
21201168
20806021
20406031
21201600
20606041
20606081
21006031
21006041

E~6D-634A
A CLAMP CIRCUIT
E~6A-612
DESCRIPTION

3/8" CAP NUT 370FL
BULKHEAD ADAPTER 370FL/370 FL

3/8" HOSE ASS'Y

3/8" BULKHEAD TEE 370 FL/37° FL/37° FL
3/8" PLUG 37° FL

3/8" HOSE ASS'Y

ADAPTER 37° FL/37° FL

ADAPTER 37° FL/37° FL

3/8" Q.D. FEMALE

3/8" DUST PLUG



UANTITY
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GENERAL ARRANGEMENT HYDRAULIC

PART NO.

20406021
20606051
21201168
20706021
20406031
21201600
20606041
20606031
21006021
21006021

E~6D-634A
B CLAMP CIRCUIT
E~6A~612
DESCRIPTION

3/8" CAP NUT 37° FL

BULKHEAD ADAPTOR 37° FL/37° FL

3/8" HOSE ASS'Y

3/8" BULKHEAD TEE 37° FL/37° FL/37° FL
3/8"™ PLUG 37° FL

3/8" HOSE ASS'Y

ADAPTER 37° FL/37° FL

ADAPTER MP/37° FL

3/8" Q.D. MALE

3/8" DUST CAP



1205 - C POWER PACK

PARTS MANUAL



1205 - C POWER PACK

GENERAL ARRANGEMENT MECHANICAL E-7D-536

GENERAL ARRANGEMENT HYDRAULIC E~6D-537
CLAMP CIRCUIT & CHARGE PUMP
TO RESERVOIR E-6A-158
CLAMP CIRCUIT MANIFOLD, GAGE &
Q.D. E~-6A-159
FUEL LINE ARRANGEMENT E-6A-190
CASE DRAIN Q.D. TO TANK E-6A~436
PRESSURE COMPENSATOR LINES E-6A-535
CHARGE PUMP LINES E~6A-551
CASE DRAIN TELL-TALE INDICATOR E-6A-587
RETURN FILTER TELL-TALE INDICATOR E-6A-588
CLAMP PRESSURE LINE E~6A~611
OIL COOLER BY-PASS LINE _ E-6A~652
HYDRAULIC FILL PUMP LINES E-6A~700
HEAT EXCHANGE BY-PASS E-6A-703

RETURN, DRIVE & GAGE LINES E~-6A~721



AD ' ADAPTOR

AM 8TD AMERICAN STANDARD

ASS'Y ASSEMBLY
BULKHD BULKHEAD

ENCL ENCLOSURE

EXT : EXTERNAL

FL FLARE

FP FEMALE PIPE THREAD

GR ‘ GRADE

H.H.C.S. HEX HEAD CAP SCREW

H.P. : ’ HIGH PRESSURE

H.S.H.C.S. ‘ HEX SOCKET HEAD CAP SCREW
H.S.L.W. HELICAL SPRING LOCK WASHER
INT INTERNAL

INSP INSPECTION

LG ' LONG

L.H. LEFT HAND

MP ' MALE PIPE THREAD

NPT NATIONAL PIPE THREAD
PRESS PRESSURE

PTL PLATE

Q.D. QUICK DISCONNECT

RD. HD. : ROUND HEAD

R.H. ' RIGHT HAND

SFL SPLIT FLANGE

SQ. HD. SQUARE HEAD
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38
39

GENERAL ARRANGEMENT MECHANICAL

E~7D~-536

QUANTITY ~ PART NO.

12700031
12600301
20448011
12200051
22900011
12203381
43003421
14003431
15051211
12500011
15000061
141501741
93000601
12500052
12500072
12500062
12203762
10200011
10100011
30600011
30600021
12200071
11100013
11100031
12200082
11200081
12600021
12650571
12603301
12603312
12651401
12251381
12251431
15004031
12251202
22614013
22604021
22300141

. .
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12300031
22300161
12200251

b

DESCRIPTION

FRAME/FUEL, TANK

(1) TOOL & ACCESS. CONT.

3" STD PIPE CAP (VENTED)
OIL COOLER MOUNTING FRAME
OIL COOLER

LIFTING BALE TIE-DOWN BAR
1/2" 4 THREADED BATTERY ROD
BATTERY HOLDING PLATE
BATTERY BOX LINER (WOOD)
ENGINE

THROTTLE CABLE CONN. PIATE
THROTTLE IEVER ASS'Y

TACH SENDING KIT

EXHAUST STACK

EXHAUST RAIN CAP

EXHAUST STACK "U" CIAMP
MOUNTING BRKT. FOR TERM. STRIPS
SHEAVE

V-BELTS, NOTCHED

QI PRESSURE SWITCH

WATER TEMP. SWITCH

PUMP MIG. BRACKET

THROTTLE CABLE

EMERGENCY STOP W/CABLE

CIP. PUMP INLET FILT. BRACKET
CARILE END CLEVISE KIT

SHEET METAL ENCLOSURE

SHEET METAL PANEIL ENCLOSURE
ENCL. CONTR. PANEL

ENCL. CONTR. PANEL

SHEET MFTAI, ENCL. SKIRT
GAGE MOUNTING PIATE
CONTROL PEND. BRACKET

1 1/4" SHACKIE 12 TON CAP
CLIP ANGLE

VAR. DISPL'MENT PUMP

(1) 4.0 CU. IN. CHARGE PUMP
(1) PUMP CONTROLLER

(1) INTERNAL PORT PLUG
DRIVE COUPLING

SOLENOID VALVE

SOLENOID VALVE BRACKET



ITEM

E~-7D~536
QUANTITY PART NO. DESCRIPTICON
40 1 20300041 . H.P., RETURN FILTER ¢
0 } 23000132 & " ELEMENT REORDER -
41 1 20300021 CASE DRAIN FILTER §
0 ! 23000010+ ELEMENT REORDER -
42 1 22601011 CI.AMP PUMP .
43 2 20300012+ INTAKE FILTER “%
0 '%_,2_3000010 ELEMENT REORDER ~
44 1 203000227 CLAMP PUMP INLET FILTER _
0 | 23000010 ELEMENT REORDER a0
45 1 ~20100342 ° HYDRAULIC FLUID RESERVOIR
46 1 22850371 ° GASKET, HYDR. RESERVOIR
47 1 20100351 RESERVOIR SUPPORT L
48 1 22850391 GASKET, RESERVOIR COVER PLATE
49 1 20200021 ATR BREATHER FILTER
50 2 12251391 MIG. RING FOR INTAKE FILTER
51 1 12251181 MANTFOLD MOUNTING BRACKET
52 2 12100112 PIPE CILAMP ASS'Y W/CUSHION
53 2 22300041 1" BRASS STOP COCK
54 1 12250152 TERMINAL, MANIFOLD BASE
55 1 22204851 0 TERMINAT, MANIFOLD
56 1 12250141 OD MOUNTING BRACKET
(1) IOWER BRACKET STAY
57 1 12251191 UPPER BRACKET STAY
57a 2 40010607 3/8" 16 H.H.C.S. x 3" GR 8
57b 2 42030600 3/8" H.S. LOCKWASHER
58 1. 12251332 SWITCH MOUNTING PLATE
59 1 22204981 VALVE MANIFOLD BLOCK
60 1 22200172 CIAMP CIRCUIT MANIFOLD ASSEMBLY
22300011 (1) CLAMP P.O. CHECK VALVE
22300021 (1) CIAMP DIRECTIONAL VALVE
22300031 (1) CILAMP PUMP RELIEF VALVE
6l 1 12203541 "rETT, TALE" MIG BRACKET
62 2 25000011 ™TELI, TATE" INDICATOR BLOCKS
63 5 1 25000021 "PELT, TALE" INDICATOR BUTTON
64 3 30700031 1" STRATN RELIEF CONNECTOR
65 3 30700030 1/2" STRAIN RELIEF CCNNECIOR
66 2 30700121 HOLE GROMMET
67 1 Kit 92001521 INDICATOR NAME PLATES
68 2 91000011 SEIF-SFAI, PIASTIC SHEETS 10" x 12"
69 2 12100332 HOSE/WIRE CLAMP
70 1 92000031 "WARNING" IARBELS
71 2 92000030 "WARNING" LABELS
72 2 20616111 1" STD PIPE COUPLING
73 1 14900001 TEMPERATURE BULB WELL



ITEM

74
75
76
77
78
79

80

8l
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

GENERAL ARRANGEMENT MECHANICAL

QUANTITY
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E-7D-536
PART NO.

93000301
93000301
93000305
93000304
93000401
93000306
30400031
93000307
93000402
30400031
93000403
9300050L
93000602
30600031
93000701
93000101
30600071
30500011
30500031
30500021
30600042
30600111
3600061

130300031

30300041
30200051
30200061
30200041
30200011
30200031
30200021
30700041
30700081
30700101
30700111
30600081
92000025
30600091
30100011
30700061
30700071
30700052

DESCRIPTION

DRTVE PRESS GAGE 5000PSI
CLAMP PRESS GAGE 5000PSI
CHARCE PRESS. GAGE 0-800PSI
SUCTION PRESS. GAGE 0-30 HG
TEMPERATURE GAGE

OIL PRESSURE GAGE
RESISTOR

SENDER, PRESSURE

WATER TEMP. GAGE

RESISTOR

SENDER, TEMPERATURE
AMMETER

TACHOMETER

RESET SWITCH

HOUR METER

OIL LEVEL GAGE

CHARGE PRESSURE SWITCH
RELAY 24V R2

RELAY 12V RL

TIMING RELAY TDR

CLAMP PRESSURE SWITCH
TEMP, CONTROLLER SWITCH
OFF/CN POWER SWITCH

START LIGHT

LENS

60 A FUSE HOLDER SAE

40 A FUSE TYPE K-5

30 A FUSE HOLDER SAE

10A FUSE TYPE K-5

1 A FUSE

FUSE HOLDER

8 POST TERMINAL BOARDS
TEFMINAL MIG. TRACK
TERMINAL STRIPS

MOUNTING KIT

START SWITCH

START SWITCH PLATE

CWS TOGGIE SWITCH D.P.D.T.
12 VOLT BATTERTES

BATTERY CIAMPS

BATTERY CABLE LUGS
NEOPRENE BATTERY CABLE

(2) BATTERY CABIE x 18" LG
(1) BATTERY CABIE x 12" 1G



GENERAL ARRANGEMENT MECHANICAL

E~7D-536
ITEM QUANTITY PART NO. DESCRIPTION
112 AS REQD' - 30700151 48 STRANDED ELECTRIC WIRE
113 AS REQD 30700161 $10 STRANTCED ELECTRIC WIRE
114 AS RE@D 30700181 414 STRANDED ELECTRIC WIRE
115 AS REQD 30700130 WIRE MARKERS
116 AS REQD - 30700140 WIRE MARKERS
117 20" 30700300 PLASTIC SPIRAL WRAP
118 1 12600011 PENDANT CONTROL BOX
119 1 30300031 CLAMP LITE
120 1 30300041 LENS, GREEN
121 1 30600051 CLAMP/UNCLAMP SWITCH
122 1 30900001 LENS GUARD RING
123 3 30700021 WIRE CLAMP (SMALL)
124 1 30400011 POTENTIOMETER
125 1 30400021 RESISTOR
126 1 92000024 RHFOSTAT DIAL
127 1 11200011 RHFOSTAT KNOB
128 2 12203521 PENDANT MOUNTING BAR
129 50" 30700011 12/16 ELECTRIC CABLE

© 130 1 22640011 HAND PUMP
201 12 40031201 3/4" - 10 H.S.H.C.S. 1960 SERIES GR
202 12 42030600 3/4" H.S,L.W.
203 4 40011202 3/4" - 10 H.H.C.S. GR 8 2"
204 4 41041200 3/4" - 10 HEAVY HEX NUT GR 8
205 4 42030600 3/4" H.S.L.W.
206 4 40011204 3/4" - 10 H.H.C.S GR 8 2 1/2"
207 4 42021200 3/4" HVY FLATWASHER
208 4 42030600 3/4" H.S.L.W.
209 2 40011001 5/8" - 11 HEX HD BOLT GR 8 1"
210 2 42031000 5/8" H.S.L.W.
211 8 40010801 1/2" - 13 H.H.C.S. GR 8 1"
212 8 42030800 1/2" H.S.0.W.
213 4 40010804 1/2" - 13 H.H.C.S GR 8 2"
214 4 41010800 1/2" - 13 HEX NUT CR 8
215 4 52010800 1/2" FLATWASHER
216 4 42030800 1/2" H.S.L.W.
217 12 40010702 7/16" - 14 H.H.C.S. GR 8 1 1/4"
218 12 42030700 © 7/16" H.S.L.W.
219 4 40010801 1/2" - 13 H.H.C.S. GR § 1"
220 4 42030800 1/2" H.S.L.W.
221 2 40010802 1/2" 13 H.H.C.S. GR 8 1 1/4"
222 2 41010800 1/2" - 13 HEX NUTS GR 8
223 2 43010800 1/2" FLATWASHER
224 2 42030800 1/2" H.S.L.W.



GENERAL ARRANGEMENT MECHANICAL

E-7D~536
ITEM QUANTITY PART NO. DESCRIPTION
225 10 40010603 3/8'" - 16 H.H.C.S.GR 8 1"
226 10 42010600 3/8" FLATWASHER
227 10 42030600 3/8" H.S.L.W.
228 8 40010604 3/8" - 16 H.H.C.S. Gr 8 1-1/4"
229 8 42010600 3/8" FLATWASHER
230 8 42030600 3/8" H.S.L.W.
231 7 40010603 3/8" -~ 16 H.H.C.S. Gr 8 1"
232 7 42010600 3/8" FLATWASHER
233 7 42030600 3/8" H.S.L.W.
234 4 40010603 3/8" - 16 H.H.C.S. gr 8 1"
235 4 42010600 3/8" FLATWASHER
236 4 - 42030600 3/8" H.S.L.W.
237 18 40010603 3/8" - 16 H.H.C.S. GR 8 1"
238 18 42010600 . 3/8" FLATWASHER
239 18 42030600 3/8" H.S.L.W.
240 1 40010603 3/8" - 16 H.H.C.S. GR 8 1"
241 1 41010600 3/8" - 16 HEX NUT GR 8
242 2 42010600 3/8" FLATWASHER
243 1 42030600 3/8" H.S.L.W.
244 7 40010603 3/8" ~ 16 H.H.C.S. GR 8 1"
245 4 41010600 3/8'" - 16 HEX NUT GR 8
246 7 42010600 3/8" FLATWASHER
247 7. 42030600 3/8" H.S.L.W.
248 20 40010604 3/8" ~ 16 H.H.C.S. GR 8 1-1/4"
249 20 42010600 3/8" FLATWASHER
250 20 42070601 3/8" BELLEVILLE WASHER
251 10 41040600 3/8" - 16 1-NY. HEX NUT (STRUCT.)
252 4 40010601 3/8" - 16 H.H.C.S. GR 8 5/3"
253 4 42030600 3/8" H.S.L.W.
254 4 40010508 5/16" - 18 H.H.C.S. GR 8 1'4"
255 4 42030500 5/16" H.S.L.W.
256 4 41010500 5/16" - 18 HEX NUT GR 8
257 4 42030500 5/16" H.S.L.W.
258 4 40030501 5/16" - 18 H.S.H.C.S. GR 8 2-1/2"
259 A 41010500 5/16" - 18 HEX NUT GR 8
260 4 42010500 5/16" FLATWASHER
261 4 42030500 5/16" H.S.L.W.
262 12 40010402 1/4" - 20 H.H.C.S., GR 8 1"
263 12 42010400 1/4"™ FLATWASHER
264 12 42030400 1/4" H.S.L.W.
265 1 40010502 5/16" - 18 H.H.C.S. GR 8 1"

266 1 41010500 5/16" - 18 HEX NUT GR 8



ITEM

267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

300
301

GENERAL ARRANGEMENT MECHANICAL

QUANTITY
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E~7D~536

PART NO.

42010500
42030500
40040401
41010400
42030400
42010400
40010404
41010400
42010400
42030400
40010403
41010400
42030400
40010402
41010400
42010400
42030400
40040302
41010300
42060300
40050301
41020300
42010300
42030300
40040303
41010300
42010300
42030300
40040201
41010200
42010200
42030200
40110201

42050200
40070401

DESCRIPTION

5/16" FLATWASHER
5/16" H.S.L.W.
1/4" - 20 R.H. MACH. SCREWS 2"
1/4" - 20 HEX NUT GR 8

1/4" H.S.L.W.

1/4" FLATWASHER

1/4" - 20 H.H.C.S. 1-1/2"

1/4" — 20 HEX NUT

1/4" FLATWASHER

1/4" H.S.L.W.

1/4"™ - 20 H.H.C.S. GR 8 1-1/4"
1/4" ~ 20 HEX NUT

1/4" H.S.L.W.

1/4"™ - 20 H.H.C.S. GR 8 1"
1/4" - 20 HEX NUT

1/4% FLATWASHER

1/4"™ H.S.L.W.

#10-24 RD.HD. MACH. SCREW 3/4"
#10-24 HEX NUT

#10 EXT. TOOTH LOCKWASH

#10-32 RD.HD. MACH SCREW 1"
#10-32 HEX NUT

#10 FLATWASHER

#10 H.S.L.W.

#10-24 RD.HD. MACH SCREW 1-1/4"
#10-24 HEX NUT

#10 FLATWASHER

#10 H.S.L.W: "

#8-32 RD.HD. MACH SCREW 1/2"
#8-32 HEX NUT

#8 FLATWASHER

#8 H.S.L.W.

#8-32 SLOTTED PANHD. SERF TAP
SCREW 1/2"

#8 INTERNAL TOOTH LOCKWASHER
1/4" — 20 HEX WSH"RHD SELF TAP
SCREW 1/2"

[ s+ |



HYDRAULIC LINE LISTING
;\-“”gg_ QY. DEscrIPTION D“’;:‘é‘“s
158-1 i _.CLAMP ‘MANIFOLD: TO. RESERNOIR. E-GA-158
= ) 158-2 i |. PRESERVOIR 7O CLAMP PUMP E-GA-158
158-2 t | INTAKE FILTER TO CHARGE PUMP E- GA-158
\7 AL 158-4 | 1| [SCTIGN UME AT CHARGE PUMP TO 6A(:E( _le-enies
: N ]‘_ } 3 189- 1 {  |CLAMP PUMP HI PRESTURE TO MANIEOLD E- G155
. w (89-2 | 1 lcLamP ciRculT MaNiFOLD (BRAD) 1O QD E-GA- 159
' ’ A (5A-2 | [ _|CLAMP CIRCUIT MANFOLDCRRR) 1O G0 E-GA-159
: 3 1524 | 1 JCUAMP: SYSTEM LINE TO.CLAMP PRESS GAGE E-GA- 155
: 4 @ 456-1 1| CASE DRAIN COOLER TO RESERVOIR E-GA-434
- 5 § 4506-2 | -1 | CASE DRAIN FILIER TO PUMP E-OA-42(0
| ® 4265 | | | CASE DRAIN PUMP 10 COOLER. E-GA- 43¢
: ] . H A56-4 | 1. | CASE DEAIN FILTER TO TERMINAL MANIFOLD|E -GA- 43¢
o | SERIES 20 g 4505 | 1 |CASE DRAINI LINE , RESERVOIR TO G| E6h-430
z - " ‘ 7Z1=1 | .1. |RETURN LINE FILTER TO PUMP. B-6A-721
J [_—_ ] . z of 721-2 | | |RETURN LINE ~FILIER TO QD - E-eAT72]
8 : i 4 ® . 7Z1=% | 1 |POMP HGH PRESS. DRIVE LINE TO MAN, QD E-eA- 12|
8 S 3 & 7%; P ;;;}usuzmss:-cm;‘&c;?ofimo EES;‘GAGE_JER -GA-72]
. - : £35-1 | | | PRESSORE COM TO RESERNOIR |E.@A- 535
A 3 535,71 1 ,|PRESSURE COMPENSATOR 10 SERND N
: 5353 | 1| . |PRESSURE COME. 1O H.PrPUMP OUTLET( B REDIE-GA-B25 -
555-4 | 1| | PRESSURE COMPENSATOR T0.PUMP CONTROL |E-GA-235
] r B51-1 .1 1. |CHARGE PRESTURE SWITCH 1O PUMP [E-Gh-551
] 53 SSI7%. | | |CWARGE POMP TO CHARGE FRESSURE GARE[E-GA-55I
| : gz E5I-25 | | |CHARGE PUMP LINE TO PUMP CONTROLLER [E-GA-55|
N 587-1- | T . |CASE DRARN.FILJER TO JELL TALE INDIGATOR - |E-bA-SR]
gl E . 5881 | | ! |RETWURM FILTER TO TELL TALE INDICATOR (Pd) % . [E-0A-588
3 o MiEW TA-AL B8g-2 .| - | |RETURK FILTER TO FELL TALE INDICAIOR (Pu) % |E-GAEE8
al < OlL. COOLER BN-PASS LINE BT | 1. |CLavP PRESSURE "SWITCH 'LINE ~ BT
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GENERAL ARRANGEMENT HYDRAULIC

E-6A~158

MANIFOLD RETURN TO RESERVOIR

E~6A~158
ITEM UANTITY PART NO.

20708011

158~1
. 21301036

o

RESERVOIR TO CLAMP PUMP
E~-6A~158

20724041
21801030
20624111
21801055
20624191
20720061
20620151

158-2

i o Y SR

DESCRIPTION

90° ELBOW MP/37°FL
1/2" HOSE MP/37°FL

45° ELBOW MP/37° FL
1-1/2" HOSE 37°FL/37°FL
ADAPTOR MP/37°FL

1~1/2" HOSE 37°FL/37°FL
SPEC. ADAPTOR 37°FL/37°FL
90° ELBOW 37°FL/37°FIL
SPEC. AD. 37°FL/MP

INTAKE FILTER TO SUCTION . GAGE

E-~6A-158

158-4 1. 20604021
1 21101072
1 20604031

INTAKE FILTER TO CHARGE PUMP

E-6A-158
158-3 20402011
20424041
20624051
21801004
12110242
20724071
21801048
20724081
20520061
25020051
40010704
22800024

OB e b R R RO W N o

ADAPTOR MP/37°FL
1/4™ HOSE 37°FL/37°FL
ADAPTOR FP/37°FL

1/8" PIPE PLUG - SQ. HD. NPT
1-1/2" PLUG "0" RINC

1-1/2" ADAPTOR "Q" RING/HOSE BIB
1-1/2" HOSE

LOW PRESSURE 1-1/2'" HOSE CLAMP
1-1/2" - 90° ELBOW "O" RING/37°FL
1-1/2" HOSE 37°FL/37°FL

90° ELBOW FL/37°FL

1-1/4" SPLIT FLANGE KIT

1-1/4"™ GAGE PORT ADAPTOR

7/16" -14 H.H.C.S. x 2-1/2"LG GR 8
1-1/4" 0" RING
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GENERAL ARRANGEMENT HYDRAULIC

E-6.D-537

CLAMP PUMP TO HIGH PRESSURE TO MANIFOLD

E-6A-159

ITEM QUANTITY PART NO.
159-1 2 20608071
1 21302108

DESCRIPTION

ADAPTOR MP/37°FL
1/2" HOSE 37°FL/37!FL

CLAMP CTIRCUIT MANIFOLD TO QUICK DISCONNECT

E~-6A-~159

20608021
21201060
20608031
20608051
21006011
21006021

159-2

S S

ADAPTOR MP/37°FL

3/8" HOSE 37°FL/37°FL
ADAPTOR REDUCER 37°FL/37°FL
BULKHEAD ADAPTOR MP/37°FL
3/8'" Q.D. MALE

3/8" DUST CAP Q.D.

CLAMP CIRCUIT MANIFOLD TO QUICK DISCONNECT

E-6A~159

20608101
20806011
20606031
21201060
20608031
20608041
21006031
21006041

159-3

e

CLAMP SYSTEM LINE TO GAGE
E-6A-159

20606021
20804021
21101072
20604031

159-4

B e

ADAPTOR MP/FP

TEE MP/FP/FP

ADAPTOR MP/37°FL

3/8'" HOSE 37°FL/37°FL
ADAPTOR REDUCER 37°FL/37°FL
BULKHEAD ADAPTOR FP/37°FL
3/8" Q.D. FEMALE

3/8" DUST CAP Q.D.

ADAPTOR REDUCER MP/FP
TEE MP/37°FL/37°FL
1/4" BOSE 37°FL/37°FL
ADAPTOR FP/37°FL
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FUEL HOSE ARRANGEMENT

E~-6A~190
ITEM NO. REQ'D PART NO. DESCRIPTION
1 1 20606011 AD RED MP/FP
2 4 20606061 AD MP/FP
3 1 20604041 AD MP/FP
4 1 20706021 90° EL MP/FP
5 1 21202024 3/8" HOSE ASS'Y
6 1 21202032 3/8" HOSE ASS'Y
7 2 20612091 NPT BUSHING
8 2 22006002 FUEL PIPE
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ITEM

436-1

436-2

436-3

436-4

QUANTITY

b et et s

=

CASE

el

GENERAL ARRANGEMENT HYDRAULIC

E-6D-537

CASE DRAIN COOLER TO RESERVOIR

E-6A-436
PART NO.

20632011
20724031
22024004
20824011
21801136
20724051
20824021

CASE DRAIN FILTER TO PUMP
E-6A-436

20724041
21801036
20724071

CASE DRAIN PUMP TO COOLER.
E-6A~436

20724021
21801056
20824031
21801042
20724051
20632011

DESCRIPTION

ADAPTOR REDUCER MP/FP

1-1/2" - 90° STREET ELBOW NPT
1-1/2" STD NIPPLE

TWW FP/FP/37°FL

1-1/2" HOSE 37°/FL/37°FL

90° ELBOW MP/37°FL

1-1/2" SERVICE TEE NPT

1-1/2" - 45° ELBOW MP/37°FL
1~1/2" HOSE 37°FL/37°FL
1-1/2" - 90° ELBOW "0'" RING/37°FL

1'2" - 90° ELBOW "O" RING/37°FL
172" HOSE 37°FL/37°FL

TEE FP/37°FL/37°FL

1-1/2" HOSE 37°FL/37°FL

1-1/2" - 90° ELBOW MP/37°FL
ADAPTOR REDUCER MP/FP

DRAIN FILTER TO TERMINAL MANIFOLD

E-6A~436

20624011
20712041
20812011
20712011
21401045
20610011

ADAPTOR MP/MP

90° ELBOW MP/FP

3/4" STREET TEE MP/FP/FP
90° ELBOW MP/FP

5/8" HOSE 37°FL/37°FL
ADAPTOR MP/37°FL



ITEM

436-5

CASE DRAIN LINE RESERVOIR TO QUICK DISCONNECT

UANTITY

e

E-6A~436

PART NO.

20612051
21501054
21012031
21012041

DESCRIPTION

ADAPTOR MP/37°FL

3/4" HOSE MP/37°FL
3/4" Q.D. FEMALE

3/4" DUST PLUG W/CHAIN
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GENERAL ARRANGEMENT HYDRAULIC

E-6D-537

PRESSURE COMPENSATOR LINE TO RESERVOIR

E-6A-535
ITEM UANTITY PART NO. DESCRIPTION
535-1 2 20604051 ADAPTOR FP/"0" RING SW
1 20804031 TEE MP/MP/FP
1 22300061 RELIEF VALVE
] 20704031 90° ELBOW ''O" RING/37°FL
1 21101030 1/4"™ HOSE 37°FL/37°FL
1 20604021 ADAPTOR MP/37°FL
1 20612011 ADAPTOR REDUCER MP/FP
1 20812011 TEE MP/FP/FP
PRESSURE COMPENSATOR LINE TO SERVO
E-6A-535
535-2 1 20704021 90° ELBOW MP/37°FL
1 21101042 1/4" HOSE 37°FL/37°FL
1 20604071 ADAPTOR "O" RING/37°FL
PRESSURE COMPENSATOR TO HIGH PRESSURE PUMP OUTPUT
E-6A-535
535-3 1 22300071 PRESSURE COMPENSATOR
1 20804051 TEE "0" RING/37°FL/37°FL
1 20404011 CAP 37°FL
1 21101036 1/4" HOSE 37°FL/37°FL
1 20604071 ADAPTOR "O" RING/37°FL
1 20704071 45° ELBOW 37°FL/37°FL SW
PRESSURE COMPENSATOR TO PUMP CONTROLLER
E-6A-535
535-4 1 20804041 TEE "0' RING 37°FL/37°FL
1 20404011 CAP 37°FL
1 21101036 1/4" HOSE 37°FL/37°FL
1 20704011 45° ELBOW MP/37°FL
1 20604051 ADAPTOR FP/"O" RING SW
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GENERAL ARRANGEMENT HYDRAULIC
E~-6D-537

CHARGE PRESSURE SWITCH TO PUMP

E-6A-551
ITEM QUANTITY PART NO. DESCRIPTION
551~1 1 20704061 90° ELBOW MP/MP
1 22400011 PRESSURE SNUBBER
1 20604031 ADAPTOR FP/37°FL
1 21101030 1/4" HOSE 37°FL/37°FL
1 20604021 ADAPTOR MP/37°FL
CHARGE PUMP TO CHARGE PRESSURE GAGE
E-6A-551
551-2 1 20604011 ADAPTOR "'0'" RING/FP
~ 1 20904011 CROSS MP/FP/FP/FP
1 20604021 ADAPTOR MP/37°FL
1 21101066 1/4" HOSE 37°FL/37°FL
1 20604031 ADAPTOR FP/37°FL
CHARCE PUMP LINE TO PUMP CONTROLLER
E-6A-551
551-3 1 20604021 ADAPTOR MP/37°FL
1 21101030 1/4" HOSE 37°FL/37°FL
1 22300051 CHECK VALVE
1 20804051 TEE "0" RING/37°FL/37°FL
1 20404011 CAP 37°FL .
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GENERAL ARRANGMENT HYDRAULIC
E~-6D-537

CASE DRAIN FILTER TO TELL TALE INDICATOR

E~-6A~587
TTEM QUANTITY PART NO. DESCRIPTION
587-1 2 22400011 PRESSURE SNUBBERS
2 20804021 TEE MP/37°FL/37°FL
2 21101036 1/4" HOSE 37°FL/37°FL
2 20704031 90° ELBOW "O" RING/37°FL
2

20404011 CAP 37°FL
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GENERAL ARRANGEMENT HYDRAULIC
E-6D-537

RETURN FILTER TO TELL TALE INDICATOR

E-6A~588
ITEM } QUANTITY PART NO. DESCRIPTION
588-1 2 20704031 90° ELBOW "O" RING/37°FL
1 21101056 1/4" HOSE 37°FL/37%FL

RETURN FILTER TO TELL TALE INDICATOR

E~6A-588
5882 1 25000031 © SENDER BLOCK
1 20604051 ADAPTOR FP/"0O" RING
1 20704051 90° ELBOW MP/FP
1 20704011 45° ELBOW MP/37°FL
1 21101056 1/4" HOSE 37°FL/37°FL
1 20704031 90° ELBOW "O" RING/37°FL
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GENERAL ARRANGEMENT HYDRAULIC
E-6D-537

CLAMP PRESSURE SWITCH LINE

E-6A-611
ITEM : QUANTITY . PART NO. DESCRIPTION
611~1 1 20704041 90° ELBOW 37°FL/37°FL
1 21101018 1/4" HOSE 37°FL/37°FL
1 20704071 45° ELBOW 37°FL/37°FL
1 20606091 ADAPTOR MP/37°FL



ITEM

652-1

GENERAL ARRANGEMENT HYDRAULIC

UANTITY

I e e e el

E-6D-537

0IL COOLER BY-PASS LINE

E-6A~-652
PART NO.

20624031
21602023
20620031
22300081
20620051
22016026
20624161
20724061
22024004
20724031
20632011

DESCRIPTION

ADAPTOR REDUCER MP/37°FL
1" HOSE ASSY.

ADAPTOR REDUCER

CHECK VALVE 50#

ADAPTOR REDUCER

1" STD. PIPE

ADAPTOR REDUCER

1-1/2" - 90° ELBOW-NPT
1-1/2" STD NIPPLE

1-1/2" - 90° STREET ELBOW NPT
ADAPTOR REDUCER
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ITEM

700-1

GENERAL ARRANGEMENT HYDRAULIC

E-6D~537

HYDRAULIC FILTER LINE THROUGH CASE DRAIN FILTER

UANTITY

e R

E-64~700

PART NO.

20712071
21504020
20612051
22300171
22012001
12110161
21609021
21609011

DESCRIPTION

45° ELBOW 37°FL/Mp
3/4" HOSE 37°FL/37°FL
ADAPTOR MP/37°FL

3/4" BALL VALVE

3/4" PIPE

ADJ. HOSE CLAMP

1" HOSE

1" CLEAR FLEX TUBING
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GENERAL ARRANGEMENT HYDRAULIC

E-6D-537

HEAT EXCHANGER BY-PASS

E-6A-703

ITEM QUANTITY PART NO. DESCRIPTION

703-1 2 20624111 ADAPTOR MP/37°FL
1 21801036 1-1/2" HOSE 37°FL/37°FL
2 20624231 ADAPTOR MP/37°FL
1 21801056 1-1/2" HOSE 37°FL/37°FL
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ITEM

721~1

721-3

721-2

721~4

GENERAL ARRANGEMENT HYDRAULIC
E-6D-537

DRIVE LINE, FILTER TO PUMP

E~-6A-721
UANTITY PART NO. DESCRIPTION
1 20532062 2" SPLIT FLANGE KIT
1 20732011 90° ELBOW FLANGE/37°FL
1 21901063 2" HOSE 37°FL/37°FL
1 20732021 90° ELBOW FLANGE/37°FL
1 20532061 2" SPLIT FLANGE KIT
1 25032011 ADAPTOR BLOCK SET
2 22800020 1-1/2" "0O" RING
4 40030802 1/2" - 13 H.S.H.C.S. x 1-1/2" LG
4 42040800 1/2" H.C.H.S.L.W.
4 40010807 1/2" - 13 H.H.C.S. x 1-3/4"LG
4 42030800 1/2" H.S.L.W.

DRIVE LINE, PUMP TO TERMINAL MANIFOLD

E-6A-721
1 20724011 90° ELBOW FLANGE/37°FL
2 20524062 1-1/2" SPLIT FLANGE KIT
1. 21803030 1-1/2" HOSE 37°FL/37°FL
1 20624211 ADAPTOR
1 20624141 ADAPTOR
1 21024012 1-1/2" Q.D. MALE
1 21024022 1-1/2" DUST CAP

RETURN LINE FILTER TO TERMINAL MANIFOLD

E~6A-721
1 20532062 2" SPLIT FLANGE KIT
i 20732011 90° ELBOW FLANGE/37°FL
1 21901058 2" HOSE 37°FL/37°FL
1 20632031 ADAPTOR FLANGE/37°FL
1 20532061 2" SPLIT FLANGE KIT
1 20632041 ADAPTOR MP/MP
1 21032011 2" Q.D. FEMALE
1 21032021 2" DUST PLUG

HIGH PRESSURE LINE TO DRIVE PRESSURE GAGE

E-6A-721
1 20704021 90° ELBOW MP/JIC
1 21101072 1/4" HOSE 37°FL/37°FL

1 20604031 ADAPTOR FP/JIC



125 GAL.
8 GAL.
AS REQ'D
5 GAL.

MISC.

PART NO.

51000021
57000010
54000001
52000001

DESCRIPTION

HYDRAULIC OIL
COOLANT/ANTI-FREEZE
RUBBER SEALANT
FOSTER ORANGE PAINT



