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Model: 5932
Hydraulic Power Unit

This product can not be modified without the written approval of Tronair, Inc. Any modifications done without
written approval voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial
institutions from any liability from consequences that may occur. Only Tronair OEM replacement parts shall be

used.

1.0 PRODUCT INFORMATION

1.1

1.2

13

14

15

DESCRIPTION
Hydraulic Power Unit
Model Number: Fluid Type:
5932 i Aviation Phosphate Ester, Type IV

MODEL & SERIAL NUMBER
Reference nameplate on unit.

MANUFACTURER
TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1740 Eber Road Fax: (419) 867-0634
Holland, Ohio 43528-9794 USA E-mail: sales@tronair.com
Website: www.tronair.com
FUNCTION

The Hydraulic Power Unit (HPU) provides a source of clean, pressurized hydraulic fluid for performing
required aircraft maintenance. An electric motor drives a pressure compensated piston pump. Filters
are provided on the pressure and return systems. A bypass (dump) valve allows starting and stopping
of the unit under a no-load, safe condition. The unit may use either the aircraft or on-board HPU
reservoir. Cooling is provided for continuous operation.

REQUIREMENTS

Adequate electrical power must be provided for proper functioning of the HPU. See the unit
nameplate for proper voltage and frequency. See the Technical Manual for proper sizing of electrical
supply and protection equipment in the facility.

2.0 SAFETY INFORMATION

2.1

AN

USAGE AND SAFETY INFORMATION
The HPU provides pressurized hydraulic fluid for performing aircraft maintenance.

To insure safe operations please read the following statements and understand their meaning. Also
refer to your equipment manufacturer’s manual for other important safety information. This manual
contains safety precautions which are explained below. Please read carefully.

WARNING! — Warning is used to indicate the presence of a hazard that can cause severe
personal injury, death, or substantial property damage if the warning notice is ignored.

CAUTION! — Caution is used to indicate the presence of a hazard that will or can cause minor
personal injury or property damage if the caution notice is ignored.

2.0 Safety Information continued on following page.

TRONAIR__
07/2011 — Rev. 02
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2.0 SAFETY INFORMATION (continued)

2.2

/N

4
23

2.4

2.5

2.6

2.7

2.8

EXPLANATION OF WARNING & DANGER SIGNS

Accidental Starts! Before servicing the HPU or equipment, always disconnect electrical power
supply to prevent accidental starting.

Rotating Parts! Keep hands, feet, hair, and clothing away from all moving parts to prevent injury.
Never operate the HPU with covers, shrouds, or guards removed.

Electrical Shock! Never touch electrical wires or components while the HPU is attached to the
power source. They can be sources of electrical shock. DO NOT operate HPU with cabinet panels
removed.

Pressurized Fluid! Before servicing the HPU or equipment, always open the bypass valve to
relieve any residual pressure in the hydraulic system.

COMPONENT SAFETY FEATURES

e Pump/Motor coupling guard e Control circuit fuses
e Sheet metal panels e Motor overload protection
* Pressure and return system relief valves e 3- Phase Power Input Fuses

FUNCTIONAL SAFETY FEATURES

» Emergency shut off switch » Calibration port shut off valve
*  Floor lock *  Fluid sample shut off valve

PERSONAL PROTECTION EQUIPMENT

» Safety glasses must be worn when operating the HPU.
« Additional equipment recommended by the fluid manufacturer (gloves, etc.). Reference
Appendix VIl Material Safety Data Sheet pertaining to fluid(s).

SAFETY GUIDELINES

e Operator must be properly trained prior to operating the HPU.

e HPU power switch must be in "Off" position when connecting or disconnecting hoses to the
aircraft.

» Bypass valve must be in the "Open" position when starting or stopping the HPU.

e Electrical power must be disconnected from the HPU and the bypass valve must be in the "Open"
position before servicing the HPU. (Reference Technical Manual for details on servicing the
HPU.)

GENERAL COMMENT

The HPU is intended to be operated by personnel trained in the proper use in conjunction with the
aircraft maintenance manual.

GENERAL COMMENT

The HPU must be used in accordance with the Technical and Operator Manuals and the intended
aircraft.

TRONAIR__
07/2011 — Rev. 02
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3.0

Model:

ELECTRICAL POWER REQUIREMENTS

3.1 The electrical power supply for the HPU must include a fused disconnect using Type J or Type R
fuses or equivalent magnetic type circuit breakers designed for protecting an electrical motor. This
necessary equipment is for protection of the HPU, power cord, and customer-supplied plug and
receptacle. Reference the Table below:

ELECTRICAL POWER AND PROTECTION REQUIREMENTS

Hydraulic Power Unit

60 Hz Applications

Voltage 380 460 575
Full Load Amps 192 171 137
Locked Rotor Amps 1218 1085 869
Recommended Fuse Size 225 200 175
Maximum Fuse Size 250 250 200

50 Hz Applications
Voltage 380 415 440
Full Load Amps 208 190 179
Locked Rotor Amps 1320 1206 1129
Recommended Fuse Size 250 225 225
Maximum Fuse Size 300 250 250

TRONAIR__
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4.0 PREPARATION PRIOR TO FIRST USE

4.1

4.2

4.3

AN

GENERAL
Prior to operating the HPU, the user should become familiar with this Operator Manual.

SERVICING RESERVOIR

Fill the reservoir with the correct fluid (see label next to reservoir fill for correct type of fluid) until fluid
level is above the minimum fluid level mark but below the maximum fluid level. See Figure 6.3.1 Front
Panel Controls for reservoir fill location. NOTE: Leave the Reservoir Selector Valve in the Aircraft
Reservoir position (as shipped) until the Hydraulic Power Unit reservoir has been filled.

CONNECTING ELECTRICAL LEADS

Electrical Shock! Never touch electrical wires or components while electrical power is attached.
Only qualified electricians should connect the electrical leads.

Install the proper electrical plug onto the electrical cord. Read 5.0 Training and 6.0 Operation of
this manual and become familiar with control locations. Reference 3.0 Electrical Power and
Protection Requirements Table for power requirements and fuse sizes. Follow instructions in
6.4.1 Pump Rotation Checking Procedure.

WARNING!

Balanced three phase voltage must be available to prevent overheating and damage to the
motor.

Voltage unbalanced between phases occurs when the voltages differ from one another.

Some reasons for imbalance are:
1. Unequal loading of each phase
2. Poor connections in the supply
3. Single phase condition caused by blown fuses or bad connections

If these conditions occur in the incoming power system, a protective devise, such as a voltage
monitor, should be installed on the machine to prevent motor damage.

5.0 TRAINING

51

5.2

5.3

TRAINING REQUIREMENTS

The employer of the operator is responsible for providing a training program sufficient for the safe
operation of the HPU.

TRAINING PROGRAM

The employer provided operator training program should cover safety procedures concerning use of
the HPU in and around the intended aircraft at the intended aircraft servicing location.

OPERATOR TRAINING
The operator training should provide the required training for safe operation of the HPU.

NOTE: Maintenance and Trouble Shooting are to be performed by a skilled and trained technician.

TRONAIR__
07/2011 — Rev. 02
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Model: 5932
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6.0 OPERATION
OPERATING PARAMETERS

6.1

6.2

The user shall use the HPU in accordance with the aircraft manufacturer's instructions.
The user shall operate the HPU in accordance with the Technical and Operator Manuals.
The employer of the operator shall provide all necessary training.

NUMERICAL VALUES
6.2.1 Model:................. 5932

Fluid Type: ......... Aviation Phosphate Ester, Type IV

6.2.2 Physical

*  Weight (Dry): 6,500 lbs (2950 kg) Estimated

e Dimensions: Width =80.3in (204 cm) Add 6.0 in (15.2 cm) for Dual System
Height =68 in (173 cm)
Depth =105 in (266 cm) Add 11 in (25 cm) for trailer option

e Power Cord: 50 ft (15.24 m) long

e Pressure Hoses: 25t (7.62 M)...eeeiieiiiiiiiiiieiieeii Standard Length
50 ft (15.24 M).eeeieiiiiaiiiiiiiiieeeeees Optional Length
-16 (1in, 25.4 MmmM).cccoiiiiiiiiieieeees Working Diameter

e Return Hoses: 25 ft (7.62 M)uueeiiiiiiieeeiiciiiieeee e Standard Length
50 ft (15.24 M)uuvrvrieieeeiiiiiiiieeee e Optional Length
-24 (1%2in, 38.1 MmmM)....ccccvvreeeeeeenns Working Diameter

e Hand Pump Hose: 15 ft (4.57 M).cveeeiiiiiieieeee e, Standard Length
4 (Y200, 6.35 MM).cciiiiiiiiieccien Working Diameter

6.2.3 Motor Driven Hydraulic Pump

* A pressure compensated, adjustable maximum volume piston pump.

o Maximum flow at 60 HZ .........coooiiiiiiiiiiii e 50 gpm (189 Ipm)
e Maximum flow at 50O HZ ........coooviiiiiiiiiee e 41 gpm (155 Ipm)
e Maximum operating pressure at 50 Hz and 60 Hz............ 5,000 psi (345 bar)
»  System pressure relief valve setting...........cccccceeeeiiiiinnnee. 5,250 psi (362 bar)
» Performance Curve for 50 Hzand 60 Hz ...............cc... Reference Figure 6.2.3
FLOW (LPM)
0.0 25.0 50.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0
6000 | | | : : : : : - 414
~ 5000 X 345
€ 4000 \ \\ 276
w L
% 3000 - OPERATING RANGE ) 60Hz/'\ +207
{2000 sor”_\ 138 ﬁ
E \ \ -
1000 69 o
0 ‘ ‘ \ ‘ \ 0
0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0
FLOW (GPM)

FIGURE 6.2.3 — Performance Curve (50 Hz and 60 Hz)

6.2 Numerical Values continued on following page.
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Model: 5932
Hydraulic Power Unit

6.2 NUMERICAL VALUES (continued)

6.2.4 Electric Motor

A 100 horsepower, TEFC electric motor is the prime mover for the HPU. This is attached to
the hydraulic pump using a pump/motor adapter and a spider/coupling rotating interface.

60 Hz Applications

MOTOR POWER REQUIREMENTS

50 Hz Applications

Voltage Full Load Amps Voltage Full Load Amps
380 192 380 208
460 171 415 190
575 137 440 179

FIGURE 6.2.4 -Motor Power Requirements

6.2.5 Filters

o....Pressure.....ccccceuunnee.

........... 2 micron rating, non-bypass high collapse microglass type.

Non-cleanable element.

.. Return.......cccccoviii 5 micron rating, 25 psi (1.72 bar) bypass microglass type.
Non-cleanable element.
e.... Hand Pump (Option M)........ 2 micron rating, non-bypass microglass type. Non-cleanable

»....Air/Desiccant ............

6.2.6 Hand Pump (Option M)

element.

........... 3 micron filter, silica gel desiccant type. Non-cleanable

element.

Two stage hand pump, low pressure stage 0-500 psi (0—-34.47 bars) and 500-5,000 psi
(34.47-344.74 bars) high pressure stage. Pump automatically changes stage internally
based on system pressure.

Low Pressure Stage:

High Pressure Stage:

Pressure Relief Setting:

Piston Diameter. ................... 1% in (38.1 mm)

Working Pressure.................. 0-500 psi (0—-34.47 bar)
Displacement/Stroke............. 2.1in* (34.4 cm®)

Force/100 psi (6.89 bar) ....... 12.0 Ibs/100 psi (7.74 N/bar)
Piston Diameter .................... 5/8 in (15.88 ™

Working Pressure ................. 500-5,000 psi (34.47-344.74)
Displacement/Stroke............. 0.4 in* (6.55 cm®)

Force/100 psi (6.89 bar) ....... 2.2 Ibs/100 psi (1.42 N/bar)

5,250 psi (362.0 bar)
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Model: 5932
Hydraulic Power Unit

6.0 OPERATION (continued)
6.3 LOCATION & LAYOUT OF CONTROLS

FLOW METER

RUNNING LIGHT (LED)
BYPASS VALVE

ELECTRICAL

CONTROL PANEL HYDRAULIC CONTROL PANEL

MAIN PUMP
CONTROL ACCESS

HAND PUMP
ACCESS

DESICCANT FILTER ACCESS

RESERVOIR

SELECTOR VALVE RESERVOIR FILL ACCESS

RESERVOIR LEVEL SIGHT GLASS
LOCKING FRONT SWIVEL CASTERS

FIGURE 6.3.1 - Front Panel Controls

6.3.1 Front Panel Controls

» Electrical Control Panel............ See Section 6.3.2.

e Hydraulic Control Panel ........... See Section 6.3.3.

* BypassValve.......ccccoccernnnnnnn For loading and unloading the motor driven hydraulic pump.

e Flowmeter........occoovvvveveeeiicinne, Displays the flow from the motor driven hydraulic pump.

* Pump Control Access............... See Figure 6.3.5 - Hydraulic Pump Controls.

* Reservoir Selector.................... For selecting between using the aircraft reservoir or the HPU
reservoir.

e Sight Gauge ........ccccceveeeiinnnnn. Visual indicator displays the fluid level in the reservoir.

» Reservoir Fill Access................ Cap for servicing the HPU reservaoir.

» Desiccant Filter............ccoeuuue. Access to the reservoir air filter/desiccant filter.

e Hand Pump (Option M) ............ Access for hand pump and relief screw, handle stored inside.

» Locking Swivel Caster.............. Locking/unlocking, foot actuated and released locking front caster.

e Running Light.....cccccvveeiiinnne, Displays green LED light when unit is running.

6.3.2 Location & Layout of Controls continued on following page.
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Model: 5932
Hydraulic Power Unit

6.3 LOCATION & LAYOUT OF CONTROLS (continued)
6.3.2 Electrical Control Panel

VOLTAGE / PHASE MONITOR
INDCATOR LIGHT (OPTIONAL)

HIGH FLUID TEMPERATURE
INDICATOR LIGHT __\\\

HIGH RESERVOIR FLUID
LEVEL INDICATOR LIGHT
(OPTIONAL)

LOW RESERVOIR FLUID
LEVEL INDICATOR LIGHT
(OPTIONAL)

(a N
Q HIGH oué RESERVOIR  /LOGGED e
PONER \FLUID PRESSURE
EMP_ MoV I TOR HIG owp FLLTER

HPU POWER "ON" —
INDICATOR LIGHT

START SWITCH /
STOP SWITCH /

\\\‘—— CLOGGED PRESSURE FILTER
INDICATOR LIGHT

EMERGENCY STOP SWITCH

\ HOUR METER

FIGURE 6.3.2 - Electrical Control Panel

« Emergency Stop...............
e Stop Switch......cccceeeeeenes

e Start Switch..................

* HPU Power "On" Indicator

* High Fluid Temperature....
Indicator Light

» High Reservoir Fluid Level

Indicator Light (Option L)

* Low Reservoir Fluid Level
Indicator Light (Option L)

Light.......

Removes power to all electrical devices, must turn to reset.
Turns off the electric motors driving the hydraulic pump and
cooling fan.

Turns on the electric motors driving the hydraulic pump and
cooling fan.

Light is illuminated when the electric motors driving the
hydraulic pump and cooling fan are on.

Light is illuminated when the return fluid temperature
reaches 160° F (71° C) or above. The HPU will shut down
when light is illuminated. The HPU can be re-started when
the fluid has cooled and the indicator light is off.

Light is illuminated when the fluid level in the reservoir is
above the normal operating range. The HPU will shut down
until the fluid level is restored to a normal operating level.
Light is illuminated when the fluid level in the reservoir

is below the normal operating range. The HPU will shut
down until the fluid level is restored to a normal operating
level.
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Model: 5932
Hydraulic Power Unit

6.3.2 Electrical Control Panel (continued)

» Voltage/Phase Monitor ..........c..cc... Light is illuminated if any of the following conditions occur
Indicator Light (Options H —J): Voltage imbalance between L1, L2, L3, greater than 5%

Loss of voltage from L1, L2, L3

Over voltage from L1, L2, L3, greater than 5%

Change in phase orientation between L1, L2, L3. The

HPU will shut down until the electrical problem is

corrected.

e Clogged Pressure Filter ................... Light is illuminated when the pressure filter element requires
Indicator: changing. The HPU will not shut down when illuminated.

Pressing the illuminated button will reset the light.

I

6.3.3 Hydraulic Control Panel

HAND PUMP PRESSURE CALIBRATION PORT
GAUGE (OPTIONAL) _\ F SHUT-OFF VALVE

@
| svstem pressre |

PRESSURE GAUGE
CALIBRATION PORT
SYSTEM PRESSURE ]

GAUGE
PYROMETER /@ D
FIGURE 6.3.3 — Hydraulic Control Panel
» System Pressure Gauge .................. Displays the system pressure on an analog fluid dampened
gauge.
e PYrometer......cccoocveeeiiiiiciiieeee e Displays the fluid temperature in the return system on an

analog gauge. A warning indicator preset to 160° F (71° C)
warns of high operating temperature.

» Pressure Gauge Calibration Port...... Allows for calibration of the system pressure gauge up to the
operating pressure of HPU. Calibration port shut off valve
must be used in conjunction with the calibration port.

e Calibration Port Shut Off Valve......... Used to shut off pressure to the calibration port. This valve
should only be opened when the external standard gage is
attached. (See Technical Manual for proper procedure.)

e Hand Pump Pressure Gauge ........... Displays the hand pump system pressure on an analog

(Option M) fluid dampened gauge.

6.3 Location & Layout of Controls continued on following page.
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Model: 5932
Hydraulic Power Unit

6.3 LOCATION & LAYOUT OF CONTROLS (continued)
6.3.4 Rear Panel Controls

FLUID RETURN SINGLE SYSTEM
(DUAL SYSTEM OPTTONAL) FLUID PRESSURE SINGLE SYSTEM

(DUAL SYSTEM OPTIONAL)

POWER CORD HANGER PRESSURIZED FLUID
_\ ? / SAMPLE PORT

HOSE RACKS

™— POWER CORD

RETURN FLUID FILTER
HAND PUMP PRESSURE
PRESSURE FILTER FILTER (OPTIONAL)
(WITH CLOGGING INDICATOR)

FIGURE 6.3.4 — Rear Control Panel

e * Fluid Pressure System................. The source of pressurized fluid from the HPU that flows to
the aircraft pressure system through the pressure hose.

e * Fluid Return System...................... Fluid returning to the HPU from the aircraft that flows
through the return hoses.

e Pressure Fluid Filter ...........cccccocen. Filters the pressurized fluid before it flows to the aircraft
pressure system.

* Return Fluid Filter ............cccccceeeennis Filters the fluid returning from the aircraft before it enters the
HPU.

» Pressurized Fluid Sample Port......... A sample valve is provided to obtain a fluid sample for

analysis. In order to obtain a representative sample, it is
suggested that ANSI/B93.19M-1972 (R1993) (see Appendix)

be followed.
» Hand Pump Pressure Filter .............. Filters the pressurized fluid before it flows to the aircraft
(Option M) system.
e Hose Racks .....cccccciiiiiiiiiis Location for storing the pressure, return and optional hand
pump hoses when not in use.
e Power Cord Hanger..........cccccceeernnnns Location for storing the power cord when not in use.

O Dual System (Optional) consists of two (2) each of these items.
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Model: 5932
Hydraulic Power Unit

6.3 LOCATION & LAYOUT OF CONTROLS (continued)
6.3.5 Hydraulic Pump Controls

The hydraulic pump flow control and pressure control are located through the pump control
access door.

FLOW CONTROL

PRESSURE CONTROL

FIGURE 6.3.5 — Hydraulic Pump Controls (Left Side Shown)

e Flow Control.......cccccceeeevennnne This control is used to set the maximum flow required from the HPU.
e Pressure Control.................. The pressure control is used to set the system pressure of the HPU
during operation.

6.3.6 Hand Pump Controls (Option M)

HAND PUMP RELEASE SCREW
WITH RELIEF VALVE

HAND PUMP ARM

PUMP HANDLE

FIGURE 6.3.6 — Hand Pump Controls

Reference 6.8 Hand Pump Operation.

e PumpHandle..............oo.... Located inside the front access door is the hand pump handle used
for opening and closing the hand pump relief screw and stroking the
hand pump arm.

» Hand Pump Relief Screw ....Accessed through the front panel opening, this screw allows opening
and closing of the hand pump hydraulic circuit using the hand pump
handle.

 Hand Pump Arm.................. The handle is used to access the hand pump arm used for up and
down motion to produce hydraulic flow and pressure.

6.3 Location & Layout of Controls continued on following page.
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Model: 5932
Hydraulic Power Unit

6.3 LOCATION & LAYOUT OF CONTROLS (continued)
6.3.7 Dual System Controls (Option C)

BALL VALVE BALL VALVE
(FLUID RETURN) _\\ //_ (FLUID PRESSURE)

FLUID PRESSURE
FLUID RETURN HOSE

HOSE
FIGURE 6.3.7 — Dual System Controls

Reference 6.7 Dual System Operation.

*  Fluid Pressure Ball Valve ................. Used to turn on and off the flow to separate aircraft systems.
Always use in either fully open or fully closed position; never
use in a partially open position.

e Fluid Pressure Hose.........ccvvvvveeeennns Connects HPU to aircraft pressure systems.
e Fluid Return HoSe........ccccvvvviiieeeees Connects HPU to aircraft return systems.
WARNING!

NEVER open or close dual system valves without shutting off the Hydraulic Power Unit.
Damage to the aircraft system or reservoir may result if either return line valve is closed while

the machine is running.

e Fluid Return Ball Valve...................... Used to turn on and off the flow from separate aircraft
systems. Always use in either fully open or fully closed
position; never use in a partially open position.
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Model: 5932
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6.0 OPERATION (continued)
6.4 START UP PROCEDURES
6.4.1 Pump Rotation Check Procedure (First Time Use or Change of Electrical Supply Only)

Phase Monitor (Options H —J Only): Check that the phase monitor light on the instrument
panel is not illuminated. If the light is illuminated, change any two of the three input leads at
the plug. Once the phase monitor light is not illuminated with power attached, check for
proper motor rotation.

To check rotation (with or without Phase Monitor):
a.

. PUMP /MOTOR
Close the fluid pressure ball valve(s) at the rear COUPLII{IG GAURD

of the HPU. Reference Figure 6.3.4 for location
of ball valve.

Open the bypass valve on the instrument panel
fully counter-clockwise.

Set the flow control on the pump to maximum
flow (fully counter-clockwise).

Place the reservoir selector valve in HPU
Reservoir position.

Remove the pump/motor coupling guard. FIGURE 6.4.1

Reference Figure 6.4.1 —Pump/Motor Pump/Motor Coupling Access
Coupling Access.

ROTATING PARTS! Keep hands, feet, hair, and clothing away from all moving parts to prevent
injury. Never operate the HPU with covers, shrouds, or guards removed.

ELECTRICAL SHOCK! Never touch electrical wires or components while the HPU is attached to the
power source. They can be sources of electrical shock. Do not operate HPU with cabinet panels

removed.

f.

]

Verify that the unit has been prepared for use by connecting electrical leads and servicing
the reservoir. (Reference 4.0 Preparation Prior to First Use)

Keeping hands clear of the pump/motor coupling area, momentarily press the start button
and immediately press the stop button.

Observe direction of rotation of the pump/motor coupling. When the Operator is facing
the front panel, the pump/motor coupling should be rotating in a clockwise direction.

If the pump/motor coupling is rotating in a counter-clockwise direction, change any two of
the three leads at the plug. Observe direction of rotation to verify that pump/motor is
rotating in a clockwise direction.

Replace the pump/motor coupling guard.

6.4.2 Initial Start Up of the HPU

a.

e@~oo

Unit must be prepared per 4.0 Preparation Prior to First Use and 6.4.1 Pump Rotation
Check Procedure (First Time Use or Change of Electrical Supply Only) before
starting the HPU.

Operator must be familiar with this manual and be properly trained prior to starting the
HPU.

Close the fluid pressure ball valve(s) at the rear of the HPU. Reference Figure 6.3.4 for
location of ball valve.

Open the bypass valve on the instrument panel fully counter-clockwise.

Set the flow control on the pump to maximum flow (fully counter-clockwise).

Place the reservoir selector valve in HPU Reservoir position.

Press the start switch; the flowmeter should show full flow immediately. If no flow displays
on the flow meter, press the stop switch immediately and reference 9.2 No Flow in
Trouble Shooting section.

6.4.2 Initial start up of the HPU continued on following page.
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Model: 5932
Hydraulic Power Unit

6.4.2 Initial Start Up of the HPU (continued)

h. Adjust the flow down to approximately 10-20 gpm (38-76 liters/minute).

i. Close the bypass valve, adjust the pressure control until 3,000 psi (206.84 bar) is
displayed on the pressure gauge. (If no pressure displays on the system pressure gauge
after adjusting the pressure control, reference Trouble Shooting 9.4 No Pressure or
Reduced Pressure).

j- Open the bypass valve; press the stop switch

NOTE: Maintenance and Trouble Shooting are to be performed by a skilled and trained
technician.

PRELIMINARY ADJUSTMENTS FOR OPERATION

The following are basic to the operation of the HPU and should be thoroughly understood. The
pressure and flow controls have lock nuts to prevent rotation of the control shaft during operation.
These nuts should be moved away from the pump during adjustment of flow or pressure in order to
eliminate binding of the control shafts.

6.5.1 Flow Control Adjustment

a. Open bypass valve.

b. Select "Hydraulic Power Unit" position with reservoir selector valve.

c. Start HPU.

d. Adjust flow control on pump for maximum desired flow. Observing the flowmeter, read
flow in gallons (liters) per minute directly from flowmeter. Be sure the control shaft lock
nut is loose during adjustment. Tighten after adjustment to maintain setting.

6.5.2 Pressure Control Adjustment

Open bypass valve.

Select "Hydraulic Power Unit" position with reservoir selector valve.

Start HPU.

Close bypass valve.

Adjust pressure control for desired pressure; observing the system pressure gauge, read
in psi (bars). Be sure the control shaft lock nut is loose during adjustment. Tighten after
adjustment to maintain setting.

PooTO

NOTE: Once the flow and pressure controls have been adjusted, it is not necessary to
change these settings after each operation unless desired.

6.5.3 Reservoir Selector Valve Operation

Operation of the reservoir selector valve allows the operator to select either the aircraft
reservoir (closed loop) or the HPU reservoir (open loop).

CAUTIONI!

The reservoir selector valve should only be operated when the HPU is not running. The
operation of the reservoir selector valve should be done prior to starting the HPU.

a. Aircraft Reservoir Position (Closed Loop)
In this position, the HPU is dependent on the aircraft reservoir and system for an
adequate supply of fluid. Cavitation, due to an inadequate fluid supply from the aircraft,
may be indicated by erratic fluctuation of the system pressure gauge or flowmeter. At
times, the aircraft fluid supply will be restricted due to small return oil lines in the aircraft.
If this is a problem, decrease the flow control setting until the cavitation is eliminated.
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6.5.3 Reservoir Selector Valve Operation (continued)
b. HPU Reservoir Position (Open Loop)

In this position, the HPU reservoir supplies fluid to the pump and accepts return fluid from
the aircraft. It is desirable to operate the HPU in this mode since it eliminates any
possibility of cavitation.

Since the HPU reservoir is vented to atmosphere and the aircraft is at a higher level, it is
normal for the aircraft reservoir to drain into the HPU reservoir. It is, therefore, necessary
to be sure that sufficient room is available in the HPU reservoir to accommodate the
additional fluid.

CAUTION!

A The aircraft system reservoir must be serviced after completion of operational testing.

In the "HPU Reservoir" position, faster landing gear swings are usually possible since
there is no restriction to flow at the pump inlet.

6.5.4 Bypass Valve Operation

The bypass valve is used for unloading the pump. The valve should be either in the fully open
or fully closed position only. Do not operate the valve in a partially open position.

a.

Start Up Operation

The bypass valve must be opened prior to starting the HPU in order to allow the motor to
start under a no load condition and not pressurize the aircraft hydraulic system.

Shut Down Operation

Prior to shutdown, the bypass valve must be opened to bleed off any residual system
pressure.

CAUTION!

valve is partially open or is used for regulating flow or pressure.

f Excessive heat, which could damage machine components, will be generated if the bypass

e Use the flow and pressure controls for regulation.
e Use the bypass valve for unloading the system only.

6.6 BLEEDING AIR FROM SYSTEM
Rapid fluctuations of the pressure gauge and flow meter are indications of cavitation or entrapped air
in the hydraulic lines and/or components. Air may enter the system when:
» Operating the unit with insufficient oil in the reservoir.
e Changing a component on the aircraft.
» Changing hose connections and/or couplings.

6.6.1 To Easily Purge the Unit of Air

a.

b.
C.
d

NOTE:

—h

Fill reservoir to recommended level.

Open bypass valve.

Place reservoir selector valve in “Hydraulic Power Unit” position.
Start unit and adjust flow control to maximum position.

If fluid is not flowing, shut off HPU and reference 9.2 No Flow in Trouble Shooting
section of Technical Manual

Run unit for five (5) minutes and shut off.

If additional bleeding is required, connect the pressure and return hoses together and
open all pressure and return ball valves at the rear of the HPU. Start the HPU and slowly
close the bypass valve (system pressure should remain under 200 psi (approximately 14
bars). Allow fluid to flow at full flow for five (5) minutes, then shut the HPU off.

6.5 .1 To easily purge the unit of air continued on following page.
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6.6.1 To Easily Purge the Unit of Air (continued)
WARNING!

Failure to open the return ball valves will cause hose or valve rupture. Property damage and
personal injury can result.

DUAL SYSTEM OPERATION (Option C)

The dual system option allows control of fluid flow to aircraft with two hydraulic systems. The systems
consist of two sets of hoses and valves located in the pressure and return systems. The valves are
mounted on the rear of the hydraulic power unit and are of the 90° ball type. The valves are open
when the operating handle is in line with the valve.

Although both systems may be operated simultaneously, usually only one system is required at any
one time. If both valve sets are open simultaneously, the pump output will be divided between the two
systems. Also, cross flow between aircraft reservoirs may occur if a reservoir level or pressure
differential exists. Select valve positions prior to starting machine.

6.7.1 To Operate the Dual System
a. Before starting machine, open pressure and return valves of the same system.

WARNING!
Ensure pressure and return hoses of the same system are paired and used together.

b. After completing tests on one system, shut the machine off before selecting the second
system.
WARNING!

NEVER open or close dual system valves without shutting off the Hydraulic Power Unit.
Damage to the aircraft system or reservoir may result if either return line valve is closed while
the machine is running.

HAND PUMP OPERATION (Option M)

The Hand Pump Option allows for filling the reservoir (low pressure) or static testing of components
or system (high pressure). The hand pump circuit is separate from the main hydraulic system; a
separate filter and hose are attached to the back panel of the HPU.

6.8.1 To Operate the Hand Pump

a. Remove the pump handle from inside the front access door. (Reference Figure 6.3.6 —
Hand Pump Controls)

b. Insert the end of the pump handle through the front panel opening into the hand pump

relief screw.

Turn the pump handle clockwise to close the relief screw.

Insert the pump handle onto the hand pump arm through the front panel slot.

e. Pump the handle using an up and down motion. Observe the hand pump system
pressure on the hydraulic control panel (Figure 6.3.3 Hydraulic Control Panel). The
pump is an automatic two stage pump. 500 psi (34.47 bar) can be produced with high
fluid flow and 5,000 psi (344.74 bar) can be produced with low fluid flow.

f.  Turning the relief screw in a counter-clockwise direction releases hydraulic pressure in
the hand pump system.

oo

PRESSURIZED FLUID! Before disconnecting the hand pump pressure hose, ALWAYS open the
relief screw valve to relieve any residual pressure in the hydraulic system.
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6.0 OPERATION (continued)
6.9

6.11

SAMPLE VALVE

A sample valve is provided on the rear of the unit to obtain a fluid sample for analysis or inspection.
In order to obtain a representative fluid sample, it is suggested that ANSI/B93.19M-1972 (R1993) be
followed. Reference Appendix VIII.

PRESSURIZED FLUID! Before servicing the HPU or equipment, ALWAYS open the bypass valve to
relieve any residual pressure in the hydraulic system.

EMERGENCY SHUT DOWN PROCEDURE

In the event an emergency shut down is necessary, press the emergency stop switch located on the
electrical panel. (Reference Figure 6.3.2 —Electrical Control Panel) Open the bypass valve to
remove any system pressure.

DESCRIPTION OF ALARM SYSTEMS
Reference Figure 6.3.2 —Electrical Control Panel.

6.11.1 High Fluid Temperature Indicator

The indicator light for high fluid temperature is an active light which will illuminate when the
return fluid temperature is 160° F (71° C) or above. The HPU will shut down if the light is
illuminated. The HPU can be re-started when the fluid has cooled sufficiently and the light
has shut off.

If the high temperature light is illuminated reference section 9.0 Trouble Shooting.

6.11.2 Voltage/Phase Monitor Indicator (Options H —J)

The indicator light for the voltage/phase monitor is an active light which will illuminate if there
is a problem with the incoming electrical power source. The HPU will shut down if the light is
illuminated.

If the voltage/phase monitor light is illuminated, reference section 9.0 Trouble Shooting.

6.11.3 High and Low Reservoir Level Indicator (Option L)

The indicator lights for high and low reservoir level are active lights which will illuminate when
the reservoir fluid level is either above the maximum level or below the minimum level. The
HPU will shut down if either of the lights are illuminated.

If the light on either of the reservoir level indicator lights, restore the fluid level in the reservoir
to a normal operating range.

6.11.4 Clogged Filter Indicator Light

The indicator light for the clogged filter is a passive light which will illuminate if the pressure
filter element becomes clogged or is in need of replacement. The HPU will not shut down if
the light is illuminated.

If the clogged filter indicator light is illuminated, the pressure filter element requires changing.
Reference 10.5.1 Pressure Filter Element) for maintenance procedure. Pressing the clogging
filter indicator light will reset the light and the light will turn off.

NOTE: Maintenance and Trouble Shooting are to be performed by a skilled and trained technician.
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7.0 PACKAGING AND STORAGE

7.1

PACKAGING REQUIREMENTS

a. Drain hydraulic fluid until level is below the minimum fluid level indicator.

b. Block up the unit on a pallet so the wheels are not touching the pallet or shipping container.

c. Plug all hose ends.

d. Strap unit to pallet or shipping container using the tie down rings located on the frame bottom.

NOTE: Use at least four (4) straps with a minimum 8,000 Ib (3,629 kg) capacity each.

7.2

HANDLING

The unit is designed to be moved by hand using the handles located on the front of the unit. The unit
can be lifted by means of a fork truck from the center of the machine. Lifting must be from the motor
side of the unit only.

NOTE: Be sure the forks are long enough to reach the frame cross members for stability during

7.3

7.4

7.5

7.6

7.7

lifting. Spread the forks to their maximum width for stability. Reference Figure 8.0 —HPU on
Forklift.

PACKAGING PROTECTION
No special packaging material for cushioning or suspension is required.

LABELING OF PACKAGING
Packaging should be labeled as follows: DO NOT DROP
THIS SIDE UP I
DO NOT STACK
STORAGE COMPATIBILITY
No special considerations for short term storage (less than three months).

STORAGE ENVIRONMENT

Cover HPU with a suitable, non-abrasive tarp if storing outside. For storage periods greater than
three months, drain hydraulic fluid from all hoses and the reservoir. Cover unit to protect outside
surface.

If storing outside, protect unit from freezing water, sand, dirt, and direct sunlight. A cover is highly
recommended.

STORAGE SPACE AND HANDLING FACILITIES

*  Weight (Dry): 6,000 Ibs (2,722 kg) Estimated

» Dimensions: Width:  80.3 in (204 cm) Add 6.0 in (15.2 cm) for Dual System.
Height: 68 in (173 cm)
Depth: 105 in (266 cm) Add 11 inches (28 cm) for trailer option

8.0 TRANSPORTATION

1.
2.

NOTE: Be sure the forks are long enough to reach frame cross
members for stability during lifting. Spread the forks to their
maximum width for stability. Reference Figure 8.0 —HPU on
Forklift.

Do not stack Hydraulic Power Units.
The unit can be lifted by means of a fork truck from the motor side
center of the HPU.

Weight (Dry): 6,000 Ibs (2,722 kg) Estimated @ U

FIGURE 8.0 - HPU on Forklift
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9.0 TROUBLE SHOOTING

The following is a guide to solutions of common problems associated with the HPU. See related Appendices
for Hydraulic and Electrical Schematics.

If the problem is not resolved using the trouble shooting information, call the manufacturer for Technical
Assistance (See Section 1.3 Manufacturer).

NOTE: Maintenance and Trouble Shooting are to be performed by a skilled and trained
Technician.

9.1 HPU WILL NOT START

Possible Cause Solution

Supply power off ... Check incoming power and restore power. Check
across-the-line voltage on all three phase legs.

Supply power fuses are blown/ ..................... Check and replace. Check across-the-line voltage

Circuit breakers tripped on all three phase legs.

Control Transformer fuses blown.................. Check and replace.

Supply power phase or voltage incorrect...... Voltage/Phase Monitor Indicator light will be
(Phase/Voltage Monitor Option H — J only) illuminated. Refer to Section 4.3 Connecting Electrical
Leads.

Reservoir fluid level is too high or too low..... One reservoir level indicator light (Low or High) will be

(Electric Reservoir Level Option L only) illuminated. Fill the reservoir above the Minimum Fluid
Level arrow to extinguish the Low Level light. Drain fluid
below the Maximum Fluid Level arrow to extinguish the
High Level light.

High return fluid temperature ..............ccc...... High Fluid Temperature indicator light will be illuminated.
Allow the hydraulic fluid to cool until the light goes out.
Refer to Section 9.5 for Over-heated Causes.

Motor has tripped thermal overload device... Allow the motor to cool. The thermal overload device
(motor starter) will reset automatically after sufficient
cooling. The tripped condition is usually caused by
loading the motor beyond its rated capacity, however,
any condition (such as unbalanced voltage) that causes
an increase in amperage can result in a tripped
condition.

NOTE: Using the bypass valve to meter flow or pressure will increase the motor load and
may cause the thermal overload device to trip. Refer to section 6.5.4 Bypass Valve
Operation for proper use of the bypass valve.

9.0 Trouble Shooting continued on following page.
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9.0 TROUBLE SHOOTING (continued)

9.2

9.3

NO FLOW

Possible Cause Solution

Motor turning in wrong direction.................... See Section 4.3 Connecting Electrical Leads.
Flow control set too [ow........ccccceeevvviiviinnnnnnn. Increase flow setting.

Fluid level in reservoir too low....................... Service the HPU reservoir.

Air in pump inlet lines...............................Disconnect the HPU from the aircraft. Fill the HPU

reservoir to a level above the pump inlet port. Set the
reservoir selector valve to the HPU Reservoir position.
Fully open the Bypass Valve. Close the Pressure and
Return ball valves at the rear of the unit. Adjust the
pump flow to maximum and "bump" the start and stop
switches to "jog" the motor. Flow should be indicated at
the flowmeter on first or second "jog".

NOTE: Under some conditions where a large amount of air has entered the system, the
pump may not be able to draw an initial prime. If this occurs, loosen the inlet hose
near the pump and allow air to escape. Re-tighten the hose when fluid appears.

Motor is turning but pump is not.................... Check pump and motor couplings to ensure they are
tight.
Flow path does not exist ........ccccccoeviviienennn. A flow path (such as a moving actuator or an open

circuit) must exist for flow to be present. When system
pressure exceeds the compensator control setting, or
when the system no longer requires flow, the control de-
strokes the pump while maintaining the preset pressure.

REDUCED FLOW

Possible Cause Solution

Flow control is set too low..........cccccvvvveeennn. Increase flow setting.

Pressure adjustment is set too low ............... Slightly increase pressure setting.

Pressure compensator control is .................. When system pressure exceeds the compensator
reducing pump output control setting, or when the system no longer requires

flow, the control de-strokes the pump while maintaining
the preset pressure.

Pump inlet is not receiving enough................ Follow the procedure for “Air in pump inlet lines” in
fluid (cavitation) section 9.2.
Supply voltage is 50 Hz..........ccccccvveeeevinnnne, Pumps used on 50 Hz units will flow at only 83% of the

pump nameplate rating. An HPU designed to run on 50
Hz will supply flow as stated in the specifications for that
unit.
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9.0 TROUBLE SHOOTING (continued)

9.4

9.5

9.6

NO PRESSURE or REDUCED PRESSURE

Possible Cause Solution

Pressure adjustment is set too low ............... Increase pressure adjustment.

Pump inlet is not receiving enough................ Follow the procedure for “Air in pump inlet lines” in
fluid (cavitation) section 9.2.

Flow path is open ........ccoociiiiiiiiiiiee, Pressure is resistance to flow. The HPU will reach full

pressure as flow paths (such as moving actuators and
open valves) are closed.

FLUID OVERHEATS
Possible Cause Solution

Fan is not functioning properly.........cccccoee..... Check the cooler fan output. Forced air should be easily
detected at the right hand side of the HPU. Check the
fuses for the fan motor (See Appendix for Electrical
Schematic INS-1608).

Bypass valve or rear ball valve is being........ The bypass valve and all ball valves must be used in a

used in a partially closed fully open or fully closed position. These valves are not
intended for metering flow. All flow adjustments must be
made using the pump flow control.

HAND PUMP (Option M) IS NOT PUMPING FLUID
Possible Cause Solution

Release screw is open.........cccccceeevviiviieeeennn. Use the slotted end of the pump handle to close the
release screw located at the base of the pump.

Ball valve is closed..........cccoovvveeeiiiiiiiieennn, Open the ball valve for the pump inlet line located at the
bottom of the reservoir.

Pump piston is filled with air.............ccceeeee.. If the pump is not primed after several strokes, remove
the bleed screw from the top of the pump piston (see
section 10.13.9.a — Pump Diagram). Slowly stroke the
pump until fluid is present at the bleed screw. Replace
the bleed screw.
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10.0 MAINTENANCE
10.1 GENERAL

Periodically inspect the HPU for loose fasteners, hose fittings, damaged hoses, and worn electrical
cables. Make repairs as needed for safe operation.
Reference Sections 10.2 — 10.15 for Parts Lists, Descriptions and lllustrations.

10.2 ELECTRIC MOTOR

The Electric Motor is pre-greased by the manufacturer. Periodic greasing is necessary on a frequently
used HPU. Reference Appendix —Lincoln Motor Manual for details.

1 d s

FIGURE 10.2 - Electric Motor/Hydraulic Pump Assembly

PARTS LIST
Iltem Part Number Description Oty
i Reference following:........ccccccveeeeenns [ =Yoo 1Y o) (o ) SRR 1
60 Hz Applications 50 Hz Applications
Voltage Part Number Voltage Part Number

380 EC-1224-22 380 EC-1224-23

460 EC-1224-23 415 EC-1224-23

575 EC-1224-24 440 EC-1555-08
2 e H-2552-33 .. Coupling (Motor Half) ..., 1
I S H-2551 .oooriiiieieee e Spider (HYLrel) ..o 1
Ao, H-2552-24 ...t Coupling (Pump Half) ..o, 1
5 Reference 10.3 and 10.3.1 .............. Motor Driven Hydraulic PUmMp .......cccccevveeeiiiiieiee e 1
[ HC-2055-02......ctviiieeeeeiiiiiieeee e Pump/Motor Adapter .........eeeveeeee i 1
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10.0 MAINTENANCE (continued)
10.3 MOTOR DRIVEN HYDRAULIC PUMP

The hydraulic pump does not require regular maintenance. Under normal operating conditions, the

pump will perform for thousands of hours of use without rebuilding. See Appendix VI —OQilgear
Pump Manual for further details.

10.3.1 Motor Driven Hydraulic Pump Replacement Parts

TORQUE FLANGE BOLTS ON
PRESSURE SIDE TO 69 FT LBS

TORQUE FLANGE BOLTS ON
INLET SIDE TO 85 FT LBS

FIGURE 10.3.1 —= Motor Driven Hydraulic Pump

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

ltem Part Number Description Oty

i ¢ HC-1426-01.....cccvvvvveeeeeeiiineeeenn, Assembly, Hydraulic PUmp .......cccocceeeeiiiiiiieecee e, 1

2 e N-2664-03-S-E ....cooeveeiiiiiiiiieaaeeens Kit, Flange (Pressure Side) ..........cccuveeereeeeiiiiiiiieieeeeeee 1

I S N-2674-07 ..cooiveieeeee e Kit, Flange (Inlet Side).......cccccveeeiiiiiiiiiieee e 1

Not Shown .............. N-2007-29-S-E ...oevvvveeeiiiniiiiieeeeeenns Fitting, Connector (Case Drain POrt)..........ccccvvvvveeeeninns 1

¢ Refer to section 10.14 for listing of Replacement Labels.

10.3.2 Motor Driven Hydraulic Pump Replacement Kits List

Fluid Type: Aviation Phosphate Ester, Type IV

Part Number Description
................................ ¢K-2754......cccovvviieeiiiiiiiiiiieenne.... K, Shaft Seal
................................ K-2753..ccciiiiiiiiiiiiiieiieiieeciiieeeee.onn Kit, Shaft and Bearing Assembly

¢ Requires K-2938 Seal Tool Kit. Call Tronair for Details.

10.0 Maintenance continued on following page.
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10.0 MAINTENANCE (continued)
10.4 HYDRAULIC FLUID

Any time an unusual color, smell or visual indicator is noticed with the hydraulic fluid, a sample
analysis should be performed to determine the condition of the fluid. (See 6.9 —Sample Valve

Operation)
Refer to the manufacturer of the specific fluid for your unit to obtain additional information:
Model Number: Fluid Type:
5932 . Aviation Phosphate Ester, Type IV
10.5 FILTERS

PRESSURE FILTER
(WITH ELECTRIC

ER
_\ E CLOGGING INDICATOR)
C—

RETURN FLUID FILT

HAND PUMP FILTER /
(OPTIONAL)

FIGURE 10.5 -Filter Locations
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Model: 5932
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10.5 FILTERS (continued)
10.5.1 Pressure Filter Element

Replace the filter element any time the clogged filter indicator light is triggered.

Replace the filter element annually to ensure proper cleanliness of the hydraulic system. This
is @ minimum requirement.

Standard filter changes depend on how frequently the HPU is used and the cleanliness of the
fluid, along with the environment to which the HPU is exposed. Periodic fluid analysis is
recommended to properly determine the optimum frequency of filter element changes.

TORQUE TO

45-50 FT LBS

B ) ) ——
=2

-®

FIGURE 10.5.1 - Pressure Filter Element Replacement

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Part Number Description Oty
1o, HC-2006-246.........covveeeeeeeeieee. L@ 1 o USSR 1
2 K-3588...cceeiiiieeeieeieeeee e Kit, Filter EIemMent ..........oviiiiieiieie e 1

10.5 Filters continued on following page.
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10.5 FILTERS (continued)
10.5.2 Return Filter Element

Replace the return filter element at the same time the pressure filter element is being

replaced.
TO ACCESS FILTER ELEMENT,
REMOVE TOP OF FILTER
BODY. HANDLE TORQUE
IS TO BE HAND TIGHT. =
FIGURE 10.5.2 - Return Filter Element Replacement
PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV
ltem Part Number Description Oty
Not Shown .............. HC-2006-257 .....oveeieieiiiiiiieiieeaeeee (O Z ¢ oV R PPRR 1
Not Shown .............. L G 1Y A Kit, Replacement Filter Element...........c..cccooecvvieeeeennins 1

¢ HC-2006-257 O-ring is included in Kit.
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10.5 FILTERS (continued)
10.5.3 Hand Pump (Option M) Filter Element

Replacement of the hand pump filter element is dictated by frequency of use and the
cleanliness of the fluid, along with the environment to which the HPU is exposed. Changing
the hand pump filter element at the same time as the pressure filter element will ensure a
regular maintenance schedule.

FIGURE 10.5.3 - Hand Pump (Option M) Filter Element Replacement

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Item Part Number Description oty
283, K=3797 e O-ring and Backup RING .........ccoviiiiiiiiiiieeeeeeeeenn 1
1-3 K=3752 i Kit, Replacement Filter Element..............cccooiiiiiiieiennnnnns 1

10.5 Filters continued on following page.
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10.5 FILTERS (continued)

10.5.4

Desiccant Air Filter

Replace the desiccant/air filter whenever the material inside the element is pink or reddish in
color (see Element Label for details).
NOTE: See Figure 6.3.1 for Desiccant Filter access location.

FIGURE 10.5.4 - Desiccant Air Filter Replacement

PARTS LIST
Iltem Part Number Description Oty
i HC-1763 .. Filter EIEment ... 1
10.5.5 Pressure Filter Assembly with Electric Filter Clogging Indicator
The Electric Filter Clogging Indicator does not require regular general maintenance. The
panel light will illuminate when the clogging indicator senses a 50 psi differential pressure
across the filter element. Installing a new filter element will eliminate the clogged condition.
Pushing the illuminated button will reset the indicator light.
NOTE: Higher flow rates will result in higher differential pressures. (Example: The clogging indicator

may sense a 50 psi differential pressure at a flow rate of 34 gpm but not show a clogged
condition when the flow rate is reduced to 10 gpm.
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10.5.5 Pressure Filter Assembly with Electric Filter Clogging Indicator (continued)

ouTt /‘D
TORQUE BOLTS TO

0O 7 125 FT LBS

Lo
|

I

FIGURE 10.5.5 - Pressure Filter Assembly with Electric Filter Clogged Indicator

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV
Item Part Number Description Oty
i HC-2053... e Filter, Pressure (Phosphate ESter) ........ccccoicciiieeeieennnnns 1
2, N-2631-20-S-E...oooveveeiiiiiiiiieeeees Connector, #16 SAE X #16 ORFS........cccccccceiiiiiiiiiieeenn, 1
I S HC-2105......c e Flange, EIDOW.......cccooiiiiee e 1
Ao, HC-2106.......ccciieeeee e Flange, EIDOW........ccooi i 1
5 N-2678-21-S-E....cevveviiiieiiieee Connector, #20 SAE X #20 FeruloK.............cccccevviiveennnne 1

10.5 Filters continued on following page.
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10.5 FILTERS (continued)
10.5.6 Return Filter Assembly

L

FIGURE 10.5.6 — Return Filter Assembly

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Item Part Number Description Oty
i HC-2052.....ci e Filter, Return (Phosphate ESter) ......ccccccccevvviciviieeneeennins 1
2 e N-2001-33-S-E ...oeviieeeiiiiiiiiieeeeeee Elbow, Straight Thread...........cccoooiiiiiiiiiiiiies 1
3 N-2007-33-S-E ...oevveieeiiiiiiiieeeeeeee Connector, #32 Straight Thread...........cccccceeiiiiiiiiieeenn. 1

10.6 HYDRAULIC HOSES

Hoses used on the HPU must be periodically inspected for damage, blisters, leaks, or hose end
problems. Any damaged or defective hose should be replaced as soon as possible.

Hoses used on Aviation Phosphate Ester, Type IV units have a shorter useful life than hoses used on
Mineral Base units. Surface moisture is normal with Aviation Phosphate Ester, Type IV hoses as long
as the fluid does not form into drops.
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10.6 HYDRAULIC HOSES (continued)

Hoses used on the HPU must be periodically inspected for damage, blisters, leaks, or hose end
problems. Any damaged or defective hose should be replaced as soon as possible.

Hoses used on Aviation Phosphate Ester, Type IV units have a shorter useful life than hoses used on
Mineral Base units. Surface moisture is normal with Aviation Phosphate Ester, Type IV hoses as long
as the fluid does not form into drops.

o/

" f
OO SN
/@ — i
v
)
—®@ i i
REAR VIEW

o/ /[
BT

TOP VIEW

FRONT VIEW

FIGURE 10.6 — Hydraulic Hoses

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Item Part Number Description Oty

i TF-1041-18*59.0.....cvviiiieeeeeeee Assembly, HOSE #32 ......ooviiiiiiiiiieie e 1
2, TF-1161-03*57.5....cccccviieieeeeeciinne, Assembly, HOSE #16 ......ccoeeeveiiiiiiiiiiee e 1

I S TF-1041-04*70.5....cccociieeeeeeeeeenn Assembly, HOSE #24 .......ccceeiviiiiiiieeie e 1
Ao, TF-1041-16*37.5....cccciieeeeeeecciene Assembly, HOSE #16 ......ccceeeveiiiiiiiiiieeeeeeiieie e 1
B, TF-1161-02*36.0.....ccccvvvvvveeeeeecieee, Assembly, HOSE #16 ......ccoeeeviiiiiiiiieiee e 1
[ TF-1041-32*%98.0....cccvvvvveeeeeeeeceene Assembly, HOSE #20 ......ccoeeeiviiiiiiiieiee e e 1
T, TF-1040-48*12.6.....cccvvvvveveeeeeeeeeee Assembly, HOSE #32 ......cevveiiiiiciiiieee e 1
8 TF-1041-18*11.7 .o Assembly, HOSE #32 ... 1

(S DU TF-1041-54%29.0.....cvviiiiieieeeeiie Assembly, HOSE #20 ......ccooooiiiiiiiiiiiieee e 1

Not Shown .............. TF-1161-04*300 ........cceeiiieeeeiiieeeenns External Pressure HOSE ........cccovveveiiiiieeiiiice e 1
Not Shown .............. TF-1041-04*300 .......cceeeiiieeeeiniieeaanns External Return HOSE .......occvviiiiiiiiiiieece e 1

10.0 Maintenance continued on following page.

TRONAIR__
07/2011 — Rev. 02
-31-



Model: 5932
Hydraulic Power Unit

10.0 MAINTENANCE (continued)
10.7 INSTRUMENT PANEL

=
@
FIGURE 9.7 — Instrument Panel
PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

ltem Part Number Description Oty
i See Page 33 ... Electric Panel ... 1
2, See Page 35 ......cccovveveee i, Assembly, Control BIOCK ..........cccvvveeeeiiiiiiiiieeee e 1
I S See Page 34 ......cccoeveveei i, Hydraulic Panel ..o 1
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10.7 INSTRUMENT PANEL (continued)
10.7.1 Electric Panel
The Electric Panel does not require regular general maintenance.

038 20 o

(¢ 7 7
e HIGH vout RESERVOIR CLOGG!
POWER LUID PH é VEL PRESSURE
EMP MONFOR HI L b,

24

@

9?99

FIGURE 10.7.1 — Electric Panel
PARTS LIST

Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Component Part Number Description Oty
i Standard .................... EC-1945-01 ....ccevveeevenns Power Light LENS.......ccccvviiiiiee e 1
2, Standard .................... EC-1951-MN5G............... Power Light (Back) .......cccceveeeeiiiiiiiiiceee e, 1
3 Standard .................... EC-1945-03 ....cccevvveevennns High Temperature Light Lens..........cccccceevvuvnnee. 1
4o, Standard .................... EC-1951-MN5Y ............... High Temperature Light (Back) .........ccccccceeuvneee. 1
5 Standard .................... EC-1945-03 ....ccovvveevenns Volt/Phase Monitor Light Lens ............cccccvvveen... 1
6. Standard ...........c........ EC-1951-MN5Y ............... Volt/Phase Monitor with Indicator Light.............. 1
T Ooption ..o EC-1945-04 .....oevveernnnne Reservoir Level Light Lens..........cccccceeiiiiinnnee. 2
8. Ooption ..o EC-1951-MN5B ............... Reservoir Level Light (Back) .........cccccceeeiviinnnnen. 2
9 Standard .................... EC-1952.....cccciiiiiiiiis Clogged Filter Light LENS ......ccoveiiiiiiiiiiiiieeeies 1

10, Standard ...........c........ EC-1944.......ccoiiiiiis Clogged Filter Light (Back).........ccoovcuvieeeieaennnnns 1
11, Standard ...........c........ EC-1577 .o Hour Meter (50 Hz Operation).........ccccceeeveuennnee. 1
11, Standard .................... EC-1578....cccccviieeeeeienns Hour Meter (60 Hz Operation)........ccccceeeeveevnnnen. 1
12, Standard .................... EC-1948......ccccvveveeeiinns IEC E-Stop SWItCh......vvvvvviiiiiiiieee e, 1
13, Standard .................... EC-1946-MX02................ IEC Contact Block (2 N.C.)...cccvvveeveeeieiiiieeeenn, 1
14............ Standard .................... EC-1953-ME205.............. IEC Stop SWItCh .., 1
15, Standard .................... EC-1946-MX01................ IEC Contact Block (1 N.C.)..ccccvviveveeeeeiiiiieeeenn, 1
16............ Standard ..........ccueee.. EC-1953-MF306 .............. IEC Start SWItCh .......ooeviiiiiiiiie e 1
17 i Standard ...........c........ EC-1946-MX10................ IEC Contact Block (1 N.O.) .occeiiiiiiieeiiiiiiieeee, 1

10.7 Instrument Panel continued on following page.
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10.7 INSTRUMENT PANEL (continued)

10.7.2

Hydraulic Panel

Annual calibration of instrumentation is recommended. See Section 12.0 —Calibration of
Instrumentation for details of calibration.

O (2 (03 (9 @5 0o

X

FIGURE 10.7.2 — Hydraulic Panel

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Part Number Description Oty
. HC-2145.....oiiieee Gauge, PreéSSUIE .......uuuvuiiiiiiiiiiiiieieieieinininenrernrnnnnnrennnnnnne 1
2 HC-1900-02.......ccvvvvveiiiiiiieiiiieeeeee Valve, Needle ..., 1
3 HC-1122 e Kit, Panel Mounting ..........cccccveeeiiiiiiiiiieee e 1
R N-2008-03-S....ccovviireiiiiiee e Cap, FaJIC. . 1
B N-2022-03-S....ccooviviiiiiiiiiiiiiieieeeee Elbow, Bulkhead Union #4 ...........cccccccvvviiiiiii 1
[ G-1250-1080W......ovvvvvrernnnrninnnnnnnnnnns Flatwasher, 7/16 Wide.........cccccccvvviiiiiiii 1
T e N-2002-03-S....cciiiiiieiiiiieeeiiiee e Elbow, 90° Swivel NUt #4 .......cooviiiiiiiiieiee e 2
< SRR N-2049-07-S-E....cvvvvvviiiiiiiieee Elbow, 90° SWIVEl B-4.......cccvviiiiiieie it 1
(S DU N-2007-03-S-E ....ovveieeiiiiiiiiieeeeeeee Connector, Straight Thread..........ccoooiviiieiiiiiiniiieeee, 1

10l N-2016-03-S.....ccovvvvviiiiiiiiiiiieieeeeee Tee, SWIVEI NUtRUN#4 ..., 1
11, TF-1040-42*24.0.....cccvvvvveeeeeeeeee AssembIly, HOSE ......ccovviiiiie e 1
12, HC-2268-02.....ccccvvvvveveiiieieiiieieieeeee Gauge, PYrOMEeter...........uuuvuvieeiiieiiiiieieininierereennnnnnennnnnnne 1
13, TF-1040-42*32.0....cccvvveeeeeeeee e AssemMbIy, HOSE ......ccvviieiiie e 1
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10.7 INSTRUMENT PANEL (continued)
10.7.3 Control Block Assembly
The Control Block Assembly components do not require regular general maintenance.

1 2X3 23

5

6

5

FIGURE 10.7.3 — Control Block Assembly
PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV
Item Part Number Description Oty

i N-2001-27-SS-E...ccceeeviiiiiiiiiaaaaenns Elbow, Straight Thread...........cccoooiiiiiiiiiiiiiees
2, N-2676 .ooeveeeieciiiieire e Reducer, Straight Thread Modified .............ccccvvveveeennins
I S HC-2013-924......covveeeeeiiiiiiiieee e O-1iNG, SEMES 3 ..iiiiiiieie e a e
R HC-2075....c e FIOWMELET ...
................... HC-2075-Al .....ccccceeveevvieevvveeeeen.nnn. Flowmeter (Calibrated)....ceevvveeeeee e,
B N-2634-07-S-E....cvvvvvviiiieiiiie e, Elbow, 90° Swivel, ORFS Tube End (-20) .........ccc0eeenneee.
B N-2665-13-S-E.....ccoevvviiiiiiiiiee ORFS Tube ENd (-20) ..eoeeviiiiieiiiiieeeieee e
T, HC-2214 ... Valve, Needle (Phosphate ESter) .......ccoocviiieeieiiiiinnnn.
< HC-1772. oo Valve, Relief Cartridge .......cccovevvvveeeee i
1S N-2042-14-S-E ...oovvvveeeiiiiiineneeeeeenns Elbow, 45° Straight Thread (-24).....ccccccvvevviicciviieieeeeenins
10, N-2633-17-S-E...ccvvveviiiieiiieee Connector, Male 45° ORFS........ccooceiiiiieeiniieee e
11 s N-2053-07-S-E ...oovveiiiiiiiiiiiieeaeeee Plug, O-ring Hex Head (-10)........cccuvieeiieeiiiiiiieeee e
12 i, HC-2103... e Valve, ChecCK ...
13 s N-2053-08-S-E.....cceeveiiiiiiiiiiiaeeees Plug, O-ring Hex Head (-12)........cccuvveeveeeniiiiiieeee e
14 i, N-2463-34-S-E ....oovvviiiiiiiiiieeeaeeeee Fitting, Reducer/Expander (12-4) .......ccccccoviiiiiiiieeneeennnnns
15 s N-2007-03-S-E ...oovveiiiiiiiiiiiiieeeees Connector, Straight Thread (-04) ......ccvveeeeeiiiiiiiiiieeeenn,
16 . J-3331 Manifold, PreSSure ........ccueeeeieeiiiiiiiiieeeeeeeiiiieeee e

10.7.3 Control Block Assembly continued on following page.
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Control Block Assembly (continued)
10.7.3.a System Pressure Relief Valve

The System Pressure Relief Valve does not require regular general maintenance. It is
possible however, for a contaminant to hold the relief valve in a partially open condition. If

FIGURE 10.7.3.a -
System Pressure Relief Valve

service is required, the new or repaired relief valve must be reset to 3,750 psig.

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

¢

Iltem Part Number Description Oty
i HC-2037 .o RING, BACKUP ...evveiiiee e 2
2, HC-2006-119......ccvveeeeeiiiiiiiieee e O-ring, Series 2 (EPR) ... 1
S HC-2013-916.....cccvveeeeeiiiiieieee e O-ring, Series 3 (EPR) ..o 1
Ao, HC-2006-015.......ccveeeeeiiiiiiiiieeeeeeees O-ring, Series 2 (EPR) ... 1
5 HC-2020-015......ceiiieieeiiiiiiieeeeeee RING, BACKUP ..o 1

¢ 6., HC-1772 oo Valve, Pressure Relief (Phosphate Ester) Not Set.......... 1

Item 6 consists of Items 1 =5.

10.7.3.b Check Valve

FIGURE 10.7.3.b — Check Valve

The Check Valve does not require regular general maintenance.
PARTS LIST

Fluid Type: Aviation Phosphate Ester, Type IV

L4

Iltem Part Number Description Oty
¢ 1o HC-2103....co e Check Valve (Phosphate Ester) ........ccccvcveeeeivviciviennnnnn, 1
2 HC-2013-920......ccuieeeiiiiiiiieneeeeeeenns O-1iNG, SEMES 3 ..ieiiieieee e 1

I S HC-2006-124......ccvveeeeeiiiiiiieeeaeeeenns O-TiNG, SEIHES 2 ..vvviiiieee e et e e e 1
Ao, HC-2020-124.....coveveeeeeiiiiieieee e BaCKUP RING .vvvviiiiiee ettt e e 1

Item 1 consists of ltems 2 —4.
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10.7.3 Control Block Assembly (continued)

10.7.3.c Bypass Valve

The Bypass Valve does not require regular general maintenance.
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FIGURE 10.7.3.c — Bypass Valve

PARTS LIST

Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Part Number Description Oty
i HC-2013-914.....oiiiiiiiiiiiieeeee e O-1iNG, SEIHES 3 ..ot 1

2 e HC-2020-008.......cceeeeeiiiiiiiiiieeaeeeeee Ring, Backup (Teflon).........ccoiiiiiiieeeee 1

I T HC-2006-008.......ccoeeeeeiiiiiiiieaaeeeene O-1iNG, SEHES 3 ...t 1
Ao, HC-2020-019.....ceeiiiieiiiiiiiiieeeeeee Ring, Backup (Teflon).........coiiiiiiieeeee 1
5 HC-2006-019......cceiiiiiiiiiiiiiiieeeeeee O-1iNG, SEIHES 2 ..ttt 1
B HC-2013-908.......ceieeeeiiiiiiiieeaeeeeae O-1iNG, SEIHES 3 ..ot 1

T oo, HC-2020-012......cevveeeeeiiiiiiieieee e Ring, Backup (Teflon)......ccccccveeiiici e 1

< S HC-2006-012......cccveveeeiiiiiiiiieeeeeeenns O-1iNG, SEIHES 2 ..vviiiiieee e et e e e 1

1S HC-2013-920......ccuieeeeiiiiiiiinieee e O-1iNG, SEMES 3 ..ieiieiieee e e e 1
10, HC-2006-028.......cceeeeeeiiiiiiineeeenennns O-1iNG, SEIHES 2 ..vvviiiieee e e e 1
5 HC-2020-028.......ccveveeeiiiiiiieeeeeeeeians Ring, Backup (Teflon)......cccccveiiiiiie e 1

¢ 12 HC-2214 ..o Valve, Needle (Phosphate ESter) .......ccoocuviieviieiiiiiinieen, 1

¢ Item 12 consists of ltems 1 —11.

10.0 Maintenance continued on following page.
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10.0 MAINTENANCE (continued)
10.8 RESERVOIR ASSEMBLY

Replace the desiccant air filter whenever the material inside the element is pink or reddish in color
(See Element label for details). The Reservoir Assembly does not require regular general
maintenance. If periodic inspections for silt are desired, be certain to thoroughly clean the dome cover
and surrounding area before removing the dome cover.

FIGURE 9.8 — Reservoir Assembly
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10.8 RESERVOIR ASSEMBLY (continued)

PARTS LIST

Fluid Type: Aviation Phosphate Ester, Type IV

ltem Part Number Description Oty
Lo, N-2008-12-S.....cooiiiieiiiiieeiiiee e CaP, H24 oo 1
2 e N-2008-10-S....ccovviireiiiiireeeiiee e CaP, BLO oo 1
3 H-2553 . Reservoir, 150 gallon (567.8 It) Stainless Steel.............. 1
Ao, H-1735-02 ... Washer, NYION ... 2
5, G-1100-110024 ......ovvveeeeeeeeiiiieeennn, Bolt, Hex Head, Grade 5, 5/s =11 x 2 /2" long................. 2
B HC-1763 ... Filter, DeSICCaNt..........oiiiiiiiiiie e 1
T oo H-2562 ..cooeiiiiiiiieeeeeieee e ASSEMDBIY, COVEN .. 2
< HC-2013-908.......cceeveieiiiiiiiiieeeeeeenns O-1iNG, SEIES 3 ..iiiiiiiiee e a e 1
1 R HC-1761 ... Valve, Ball, SAE #8 Lockable...........cccccevviiiiiiiiiiieinnenn, 1
10, N-2007-11-S-E..oovvveveeeiiiiiiiineeeeeeens Connector, Straight Thread #8 SAE x #8 JIC ................. 1
11 N-2016-06-S......cccvvieeiiiieeeiiieeeee Tee, Swivel Run, #8 JIC .......ccoociiiiiiee e 1
12, N-2008-06-S......cccvvveeiiiiiieeiiieee e AP, B8 i 2
13, Z-5803... . Assembly, Return TUb€ ..., 1
14 i, N-2001-33-S-E ...oevveieeiiiiiiiiieeeeeee Elbow, Straight Thread..........ccccooiiiiiiiiiiiiiees 1
15 s Z-5338 ... Assembly, Clamp ... 1
16, HC-1383-18.....ccciiiiveiiiieee e Gauge, SIght......cociei e 1
17 s HC-2198. .. Valve, SeIECIOr ... 1
18 N-2049-32-S-E....ccoeeevviiiiiiieee Elbow, 90° Swivel, #32 SAE ......cccccoviiiiiiiiie e 2
19 s N-2007-33-S-E ..ooevieiieiiiiiiiieeeeeeee Connector, Straight Thread..........ccoooeiiiieiiieiiiiiieeeeee, 1
20 Z-5802 ... Assembly, Hydraulic Tube...........ccccoieiiiii 1
21, Z-5801 ... Assembly, Hydraulic Tube.........cccccceeeiviiiiiiireee e, 1
22 i, N-2009-30-S....ccoiiiiieiiiieeeiiiee e Connector, Male ... 1
23 e, N-2210-31-S...oviiiiiieeee e Reducer, Pipe Thread ........ccccceevieiiiiieee e 1
24 i HC-1397-07 ...oeveiiiiiieiiiiee e Diffuser, 3" NPT . ..ot 1
25 . e, N-2206-09-S......ooevveeeeeiiiiiiieeee e Plug, Hex Head, 2" NPT .....ccvieiiiiieeeee e e 2
26, HC-1542 .. Strainer, Nipple Style........oociiii e 1
27 e, N-2081-11-S...oooiiiiiieiiiiieeiiee e Elbow, 45° SWIVel NUL .......cccvviiiiiiieiee e 1
10.0 Maintenance continued on following page.
TRONAIR__

07/2011 — Rev. 02
-39-



Model: 5932
Hydraulic Power Unit

10.0 MAINTENANCE (continued)
10.9 PRESSURE MANIFOLD ASSEMBLY

The Pressure Manifold does not require regular general maintenance other than ensuring fitting
connections remain tight and leak free.

1, (M

O

FIGURE 10.9 — Pressure Manifold Assembly

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Item Part Number Description Oty
i N-2678-21-S-E ...oovviieiiiiiiiiiieeeeeee Connector, Straight Thread (-20) ......ccvveeeeeeeiiiiiiiieeeenn, 1
2 e N-2630-20-S-E.....cccoevviviiieiiieee Elbow, 90° ORFS ...ttt 1
3 N-2053-11-S-E ..ooovviieeiiiiiiiiieeeeeee Plug, O-ring Hex Head ... 2
R N-2650-06-S-E.......ccccovvviiieiiiieee Connector, ORFS SWIVEl ........ccooviiiiiiiiiieeicee e 1
5 HC-1771-05. ... Valve, Ball (Phosphate ESter) ........ccccceviiiiiiiiiieeiiiiee, 1
[ N-2007-24-S-E ....ovvvveeiiiiiiiiiiieeeeeinns Connector, Straight Thread..........cccooecvvveeeeee i, 1
T e HC-2054 ..o Manifold, PreSSUre .........cooviiiiiiiiiie e 1
< N-2661-02-S-E.....covvveeeiiiiriiiiieeeeeinns Elbow, Straight Thread.........c..cccooecviiiiieee e 1
1S N-2464-05-S-E.....ccvvveeviiiiiiiiieeeeennns Union, Straight Thread ...........ccccooecviiiiee e 1

10, HC-1771-02.....uviiiieeeeeeeciiieeee e Valve, Ball (Phosphate ESter) ......ccccceevvvviviiieeee e, 1
i N-2007-05-S-E ....ooveviiiiiiiiiiieeaeees Connector, Straight Thread..........ccoooiviiiiiiiiiiniiiiieeee, 1
12, N-2008-03-S....ccovivireiiiiiieeeriiee e 07 o ISP 1
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10.0 MAINTENANCE (continued)
10.10 RETURN MANIFOLD ASSEMBLY

The Return Manifold does not require regular general maintenance.
NOTE: DO NOT attempt to adjust the Return System Pressure Relief Valve. See Section

/
FIGURE 10.10 — Return Manifold Assembly
(9.9.1 — Return System Pressure Relief Valve for details.)
PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Item Part Number Description Oty
i N-2666-09-S-E .....cooeevviiiiiiiiieaaeenns Elbow, Straight Thread...........cccooiiiiiiiiiiiiiiees 1
2 e N-2053-13-S-E ..ooovveieeiiiiiiiiieeeeeee Plug, O-ring Hex Head ..o 3
I S N-2042-14-S-E ...oovvvveeeiiiiiiiieeeeeeenns Connector, Straight Thread...........cooecvvvevieee e, 1
Ao, N-2463-28-S-E ....oovvveeeiiiiiiiiineeeeeinns Fitting, Reducer/EXpander............ccccvvveveeeeeiiiciviieiee e 2
5, N-2007-30-S-E....oevveeeeeiiiiiiinieeeeeenns Connector, Straight Thread..........cccooecvvveeiee i, 1
[ N-2464-26-S-E ....ccvvveeeiiiiiiiieeeeeennns Union, Straight Thread ..........cccccooecviieiee e 1
T, N-2001-24-S-E ...oovvvveeeiiiiiiiiineeeeeenns Elbow, Straight Thread.............ccooecivviieee e 1
8, HC-2202.... e Valve, Pressure Relief (Phosphate Ester)....................... 1
(S DU N-2463-26-S-E ....cooeveiiiiiiiiiiiiaeeens Fitting, Reducer/EXpander............cccuueeiiiiiiiiiiiiiiieee e 1
10, HC-2049 ... Manifold, REtUMN ..o 1
11 s EC-1782-02....ceutiiiieeeeiiiiiiieeeaeeee SWitch, TEMPEratUre ..o 1
12, HC-2268-02......cccvvviiiiiiiiiiiiiiiiiiiieee, Gauge, PYrOMEter...........uuuuveiiiiiiiiiiiiiieiiieieieieieieinieneieeeees 1
13 s N-2053-08-S-E ....cooeveiiiiiiiiiiiiaeees Plug, O-ring Hex Head ... 3
4., HC-2058-03......ccccvvvveeiiiiieeeiiiee e Valve, Ball.......occvviiiiiiiie e 1
15 i, N-2001-33-S-E..ovvvveeeeeiiiiiiieieeeeeeinns Elbow, Straight Thread..........ccccooeecviiiveeee e 1
16 e, N-2007-32-5-E ..ovvvveeeeeiiiiiiieieeaeeeenns Connector, Straight Thread..........ccooecvvveeeeee e, 1

10.0 Maintenance continued on following page.
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10.10 RETURN MANIFOLD ASSEMBLY (continued)
10.10.1 Return System Pressure Relief Valve

The Return System Pressure Relief Valve can be purchased as a preset assembly. If the
relief valve is serviced by the end user, the valve must be set to crack at 150+/-7 psig
before being re-installed on the HPU.

|
»

= FULFLO
ouT

FIGURE 10.10.1 - Return System Pressure Relief Valve

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV
ltem Part Number Description oty
i HC-2202....iiieeeeeeeiee e Valve, Pressure Relief (Pre-set)......cccccooviiiiiiiiiiiiiinnnn. 1
Not Shown .............. ¢ HC-2006-220.......cceeveeeiaiiiiieeennn. O-1NG, SEHES 2 ...t 1

¢ Included with Item 1.
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10.0 MAINTENANCE (continued)

10.11 ELECTRICAL COMPONENTS
Regularly inspect the external power cord for nicks, cuts, abrasion, and fluid damage. Replace power

cord if damage is found. Reference 11.0 Provision of Spares for recommended spare fuses.

Reference following pages for component descriptions.
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FIGURE 10.11 -Electrical Components

Set Item 6 to Automatic Reset position. Set "A2" to its corresponding full load amps listed in
Figure 6.2.4 Motor Power Requirements. Wire per Electrical Schematic INS-1608. Reference Wire

Diagram INS-1661.

NOTE:
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10.11 ELECTRICAL COMPONENTS (continued)

PARTS LIST
Iltem Part Number Description Oty
13 S-1833. Panel, INNET ......ocuuiiii e 1
16 EC-1784 ..o Terminal, DireCt MOUNE........coooviiiiiiiiiee e 5
17 i, G-1161-100012......ccccevvvvrreeiiireeenne, SCR, #4 — 40 Pan HD Slotted, 1 YaLg......ccccovveeviivneeanns 20
18, G-1159-105505......cccccevivireeiiireeene, SCR,RDHD CRRec, ¥%-28 X5/8 Lg..ccccovvireeiiirinaanns 12
19, G-1250-1030N .....ccveeeiiiieeeiiiree e, Flatwasher, #10 N .....ccccooviiiiee e 11
20, G-1159-103505......ccccvvivireeiiieeeene, SCR, RD HD CR Rec, #10 - 32 X 5/8 Lg......ccveevivveraanns 11
21 EC-1420 ... Block, Fuse Single Pole ... 4
23 e EC-1677 oo Socket, REIAY ......uueiiiiiieiiiee e 1
24 i, EC-1678 ... REIAY ..t 1
25 e EC-1786 ...t Sleeve, INSUlation ..o 1
P J G-1251-1000R ......ovvvveeeeeeeeiiiiieeenn, Flatwasher, #4 Regular ............cccccvvvvveeeeeiiiciiiiee e 22
27 o, EC-1284-12*72.0 ..ccccoeveviiieeeeeeeens Wire, POWEr (1/0 AWG)....ccccoeiiiiiieeeee e 3
28 EC-1975 ..o Controller, Softstart MOtOr ..........cccceeviiiieeniiee e 1
29, EC-1785....cci e Jumper, COmMDB ... 1
110 EC-1710-09*19.0 ...coevvvvvveeeiieee DUCE, WITE ...ttt 1
IC T I EC-1711-03*19.0 ..ooevvvivreeeiieeeene DUCE, COVET...uiiiiiiiii ettt nrae e 1
32, EC-1724 ..o Kit, Terminal LUQ .......ooooiiiiiiiieeee e 2
33 e G-1159-100505.......ccceviivireeiiireeenn, SCR, RDHD CRRec, #4 - 40 X 5/8 Lg....ccvvvveeeiiireeane, 2
] EC-1674 ..o Fuseholder, Class J.......cccccviiiiiiiiiii 1
Y AU G-1159-102005.......ccevviiireeiiieeeene SCR, RDHD CR Rec, #8 - 32 X 5/8 LJ...cccvvvveeeiiiieans 19
38 G-1250-1020N .....cevveviiiiieeiiieee e Flatwasher, #8 NarrOW ..........ccovvveieeiiiieeiiiiiee e 27
39 ., EC-1432-04.....covvevveeeeeeiiiieieee e [0 To TR €] o 101 o SRR 1
40, G-1159-105516......cccevvvvireeiiieeeennee SCR,RDHD CRRecC, ¥4-28 X1 ¥ Lg.ccccoveeiiiinaannnnn 1
N EC-1532-01...ccccvvviveeeeeiiiiiiiiieee e [0 To TR €] o 101 o O RSRRR 1
A2 i, G-1180-105006.......ccevveeeeeiinrrnnnennnn, SCR, HH Self-Tapping, ¥4- 20 X 1 Y4 Lg .cccceeevvvcvireeennnn. 1
A EC-1557-01....cccoviiiiiiiiiiiieie e, Fuse, Class J.......ccccviiiiiiiii 3
A5 EC-1542-14 ...t Fuse, Class CC (Secondary)........ccccueeeeeeeeiiiiiiieeeeaaennanns 1
A8 EC-1284-12*72.0 ..oceeeeiiiiiieeaeeee Wire, Power Ground (1/0 AWG).....ccoeeeiiiiiiieiieeaeeeaiiiee 1
49 .., EC-1710-19%*12.0 c..coevvvivreeeiiee e DUCE, WIIE 27 X 27 oottt 2
L]0 S EC-1711-05*12.0 c..ovevvvviveeeiieeee, DUCE, COVET...uiiiiiiiieeiiiieee et e e enee e 2
Bl G-1202-1070 ..cceeeiiiieeeeiiie e Stopnut, Elastic 3/8 — 16 ......ccceeevciiieeiiiee e 6
B4 .. G-1202-1055....ccciiiieeeiiiieeeeiiee e ESN Y4 - 28 ..t 1
55 G-1250-1050N .....coevveviiiiieeiiieeeee Flatwasher, ¥ NarrOW ........ccccoovvveeeeiiiiee e 14
57 i EC-1710-09*12.0 ...ooevvvvieeeiiieeene DUCE, WIE€ ...ttt 1
58, EC-1711-03*12.0 ..oeeeeviiiiiiieeeeeee DUCT, COVET ...ttt 1
59, EC-1542-03......cuviiveeeeeiiiiiieieeeeeeenns Fuse, Class CC Cooling Fan.........ccccccevveeeiiiiciiiieiee e 1
6l.. i, G-1251-1050R .....covvviiieeiiiiiieeeeen, Lockwasher, ¥ Regular..........ccccoveiiiiiieiniiieceiee e 10
THE FOLLOWING PARTS ARE APPLICATION SPECIFIC
Be sure to locate the correct voltage and hertz of the unit before selecting the part
Item 380 V 60 Hz £6pop\l}cat|0ns 575y Description Qty
22 EC-1726-14 EC-1726-11 EC-1726-08 Fuse, Class CC Rejection Type 2
47 EC-1804-04 EC-1761-02 EC-1804-04 Transformer, Control 1
Item 380 V 50 Hz flpSp\I}catlons 220V Description Qty
22 EC-1726-14 EC-1726-13 EC-1726-12 Fuse, Class CC Rejection Type 2
47 EC-1804-04 EC-1804-04 EC-1761-01 Transformer, Control 1

10.0 Maintenance continued on following page.
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10.0 MAINTENANCE (continued)
10.12 HEAT EXCHANGER ASSEMBLY

The Heat Exchanger Assembly does not require regular general maintenance.

FRAME TUBE
-

FIGURE 10.12 - Heat Exchanger Assembly
PARTS LIST

Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Part Number Description Oty
i Reference Table below ................... Heat EXChanger.........ooouiiiiiieee e 1
2 N-2007-28-S-E....ccocvevviiiiiee e Connector, #20 SAE X #20 JIC .......covciiieirieeeeee e 1
S N-2066-20-S-E.....ceoevvvveerrieiiiieienns Plug, O-fiNG #20 .....ooiiiiiiieiee e 1
Ao, J-3464-01 ..o, 1= o PP 2

Voltage Frequency Part Number
380V 60 Hz HC-2138-01
460V 60 Hz HC-2138-01
575V 60 Hz HC-2138-02
380V 50 Hz HC-2138-01
415V 50 Hz HC-2138-01
440V 50 Hz HC-2138-01
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10.0 MAINTENANCE (continued)
10.13 EXTERNAL COMPONENTS

Keep HPU clean. Do not allow labels to become damaged; thusly illegible. Regularly inspect casters
and floor locks to ensure safe working condition.
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FIGURE 10.13 - External Components

PARTS LIST
Iltem Part Number Description Oty
i S-1799-01 .o, JLI0] o 31 2= 1 1= PR 1
2 Z-5549-01....ccccciiiiiiiiiiie e, [ = T o T SR 3
I S Z-5382-01..ccuvviieeciiiiiiiiiiiee e Right Side Panel...........ccccvveiiee e 1
Ao, U-1102 oo [T [0 [ OF= 1S (] SRR 2
L T U-1101 oo SWIVE] CASIET ... iiiviiieiee et e e 2
ST Z-5380-01.....ceieiiiiiiieeeieee e Front Panel ... 1
T, Z-5397 e Front ACCESS DOOK......iiviiiiiiiii e 1
< T H-1780 oo [ F= 10 | L= 2
LS J EC-1794 ..., Box, Vertical Mount JUNCLION.........cocoeeveiiiiiiee e, 1
10, EC-1791 ... Light, Pole Mounted Stack ...........ccccvveveeeiniiiciinnenee e 1
Not Shown............... Z-5383-01..cceiiiiiiiiiiieeeeeeee e Left Side Panel ... 1
Not Shown............... S-1804-01 ..coeeeieeeeeee e Return Manifold Access Panel ..........ccooevvvivveeiiiiieeeeennnnn. 1
Not Shown .............. S-1896-01 .o Skirt Panel (under Electrical BOX) .......c.ceeveeeeiiiiiiiiieeneenn. 1
Not Shown............... S-1798-01 ..o BacCk Pane€l .......coooivieiiiiiieee e 1
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10.0 MAINTENANCE (continued)
10.14 ADDITIONAL FEATURES
10.14.1 50 ft (15.2 m) Hoses (Option B)

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection.

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Part Number Description oty
................................ TF-1117-16*300.................. Pressure Hose, 25 ft/7.6 M........ccccccoeiiniiiinnen. 1 per Option
................................ TF-1041-04*300.................. Return Hose, 25 ft/7.6 M .........ccooiiieiiiiiiiien. 1 per Option
................................ N-2011-10-S...coviiiiieeeeeeeeeeee UNION, H#16 e 1 per Option
................................ N-2011-12-S....oovvvvveeeeeeeeeee UNION, #24 e 1 per Option

10.14.2 Dual System (Option C)

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection.

@KDC?E s 77
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FIGURE 10.14.2 - Dual System

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Part Number Description Oty
I TF-1041-04*300......cccccvvveeeeeeicinnnn Assembly, HOSE #24 .......ccoeoiviiiiiiiieiee e 1
2 N-2007-32-S-E ..ooevveveeiiiiiiiieneeeeeeenns Connector, Straight Thread..........ccooccvvveeeeee i, 1
I S Z-5549-01...cccvvviiiiiiiiiiiieee e Weldment, HosSe Hanger .........cccvvvveveeeiicciiiieeee e 2
T HC-2058-03.......cccvvvveiiiiiieeeiiiee e Valve, Ball.......ocvviiiiiiiiie e 1
B N-2666-09-S-E .....cooeeviiiiiiiiienaeeenns Elbow, Straight Thread #32..........ccovviiiiiiiiiiiiiis 1
(ST N-2630-20-S-E ....ooveieiiiiiiiiieeeeees Elbow, Straight Thread...........ccccooiiiiiiiiiiiiiiis 1
T, N-2650-06-S-E .....cooeeiiiiiiiiiiiiaeeenns Union, #16 Straight Thread ............cccccceiiiiiiiiiis 1
S TR HC-1771-05....ccciiiieeeiiiie e Valve, Ball.......ocvuiiiiiiiiie e 1
1S N-2007-24-S-E ...oovveveeiiiiiiiiieeaeeeenns Connector, Straight Thread..........ccooecvvveeeeee i, 1
10, TF-1117-16*300......ccccvvvvveeeeeeiieee Assembly, HOSE #16 ......cceeeevviviiiiiieeee et ee e 1
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10.14 ADDITIONAL FEATURES (continued)
10.14.3 Electric Reservoir Level (Option L)

The Electric Reservoir Level switch does not require regular general maintenance. Panel
indicator lights will indicate low or high fluid level.

NOTE: Wire per Electrical Schematic INS-1608. Reference Wiring Diagram INS-1661. Reference
10.7.1 Electrical Panel (Page 33) for Panel Light.

=

¢

FIGURE 10.14.4 - Electric Reservoir Level

PARTS LIST
Iltem Part Number Description Oty
i EC-1783 ... Multi-Level Switch (includes Plug-in Cable).................... 1

10.14 Additional Features continued on following page.

TRONAIR__
07/2011 — Rev. 02
=49 -



Model: 5932
Hydraulic Power Unit

10.14 ADDITIONAL FEATURES (continued)
10.14.4 Hand Pump (Option M)

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection for general
maintenance on Items 4, 5, 7 and 13 hose assemblies. Refer to Section 10.5.3 —Hand
Pump (Optional) Filter .

Reference following page for component description.

TO PRESSURE FILTER-—’////’

- PRESSURE GAUGE

§j§i’j (IN INSTRUMENT PANEL)
\ w

FIGURE 10.14.5 - Hand Pump
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10.14.4 Hand Pump (Option M) (continued)
PARTS LIST

Fluid Type: Aviation Phosphate Ester, Type IV

Iltem Part Number Description Oty
i H-1009-01 ... Pump Handle...........oooi e 1
2 HC-1779 e Hand Pump, TWO Stage .......cccooeiiiiiiiiiiieeeeiiiiieeeee e 1
S N-2001-11-S-E ...cocvvriiiiiiiiiiieeiaenne Elbow, #8 SAE X #8 JIC Flare.........cccceeveivieciieeeieeen, 1
Ao, TF-1041-05%66.0......c.cvvveeeeeeeeiiiinee Hose ASsSembly, #4 . ... 1
5 TF-1041-05*54.0.....cuviiiieieeeeeiie Hose ASsSembly, #4 ... 1
[ T HC-2146......ccooiiiiiiiiiiiiiii Pressure Gauge ... 1
T, TF-1041-25*32.5....cccoiiieveeeeeeeciee Hose Assembly, #8 .......cvvveiiiee e 1
8 N-2016-03-S.....ooeiiiirrrienreenieeeieene Tee, SWIVEl NUL, #4 ..o 1
9 N-2001-05-S-E....ccvvvvrveirrieiiiieieens Elbow, #6 SAE X #4 JIC Flare.......ccoccoevveveenieeeneenne, 1

10, N-2007-06-S-E ....cevvveeeviiiriiiiieeeeennns Fitting, Male CONNECLOr ........coeeeeiiiiiiiiieee e 1
11, N-2463-10-S-E...oovvvveeeiiiiiiiiiieeeeninns Reducer Fitting ......ccooi i 2
12 e HC-1777 oo Pressure Filter ... 1
13 s TF-1041-05*180......ccuvveeeeeeeeeeiiiiee Hose ASSembIy, #4 . ..o 1

10.15.5 Hand pump (Option M) continued on following page.
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10.14.4 Hand Pump (Option M) (continued)
10.14.4.a Two Stage Pump with Relief

1
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FIGURE 10.14.5.a - Two Stage Pump with Relief
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10.14.4.a Two Stage Pump with Relief (continued)

PARTS LIST
Fluid Type: Aviation Phosphate Ester, Type IV
Iltem Part Number Description Oty

Lo, 519-000 ...cceiiiiieeiiiiiee e PN e 1

C TR CXC-990022-001 .....ccevvvvreeiiieaaennee BOAY .t 1

T 505-001 ..eeviiieeiiiiiiieieee e Plug, Valve Body ..o 3
15 s 571-127 i Piston, Bypass ASSembly ... 1
16, 508-000 .....cccciieeeiiiieeeeiiree e PIVOL. ... 1
20, 566-125 ...ciiiiiiieeeiiiiee e PiIStON L.P. oot 1
23 e 583-120 ...iiiiiiiiee et PIUG et 1
24 i, 09-ADDF-04-20 X 56 ....ccvvvveevririeanns TIE RO ... 4
25 . e, 582-125 ..uviiiieeiieiiiiieeee e Flange. .o 1
26 563-121 ..ooeiiiiiiieeiieiee e TUDE oo 1
27 e, 562-125 ...iiiiiiiiieiiiee e H.P. PiIStON. ittt 1
29 i 564-120 ...ccciiiiiiieiiiiiie e RELAINET ... 1
K 560-120 ..uuvieieeeiiiiiiiieeee e ValVe BOAY ..vvvvvieeeeeiiiiiieee e 1
36, H-1223 .o Grip, HaNdle ... 1
37 H-1009-01 ... Handle With GFP ..o 1

HK-1095 Kit, Internal Parts; consists of:

B (Not Shown) .......oeeiiieiiiiiiiiieeeeee Ball, REIEASE ......ceiiiiiiiiiei e 0

B s e e ————— Spring, Outlet ChecK .........ccvvveeeee e, 1

LS PP Ball, CheCK ........ueiiiiiiiii e 4
L e s SPring, BYPAsS .....uueeiiiieiiiiiiie e 1
L e s Ball, BYPASS .. .eetiiiiiiieeiiiiiiiie e 1
B s Spring, L.P. OUtlet ... 1
B e e Spring, H.P. OUtlet ... 1
B8 s e Spring, INtake L.P. ... 1

HK-1030 Kit, Pump Seal; consists of:

D s e O-1iNg, EPR e 1
L0 e e O-1iNg, EPR .. 1
L e s Backup Ring (Teflon).........eeeiiiiieeee 4
L e e O-1ing, EPR e 4
28 e s H.P. PiSton Seal ... 1
B0 it e ——— O-1iNG, EPR e 1
B e e ——————————————— O-1iNG, EPR e 1
B e e ———— O-1iNG, EPR e 1

HK-1068 Kit, Pump Linkage; consists of:
LB e e Pin Linkage AsSsembly ..o 2
R 1= o 2
2 e e Handle Bracket. ... 1
2 e e ————————— Clevis Pin Assembly..........cccoveevei i, 1
HK-3117 Kit, Release Screw; consists of:
2 e e Screw, Release/Relief ... 1
Ao e Retainer, Release SCreW........coooeieiiiieieiiiiiiiieeee e 1

10.14 Additional Features continued on following page.
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10.14 ADDITIONAL FEATURES (continued)
10.14.5 Towing Trailer (Option N)

Capacity: .....cccceeeveiiiiienenn. 6,500 Ibs (2,948 kg)
Front Axle Capacity: ........ 3,250 Ibs (1,474 kg)
Rear Axle Capacity: ......... 3,250 Ibs (1,474 kg)
TIrES: ceeeveee e 13x5x10 - Rated at 2,580 Ibs (1,170 kg) at 6 mph (9.6 kph)

@ TORQUE TO 85 FT-LBS

03

P (47.75) ————

=T
FIGURE 10.14.6 — Towing Trailer
PARTS LIST
Iltem Part Number Description Oty
i 9-2196 ... Assembly, Front AXIE ..., 1
2 e 18-2146 oo Assembly, Rear AXIE ... 1
3 A7-3504 ... Assembly, Drawbar .........ccccouiiiiiieiiee e 1
Ao, 1-3761 o Assembly, Wheel & Tire .......coooiiiiiiiiiiiiiee e 4
B 4603-1 ... Nut, Wheel %2-20 UN ........cccoviiiiiiie e 20
R 5205 oo YOKE oot 2
T e 5206 .o PiN, YOKE ..ot 2
8 A800-2 ... Pin, Cotter 3/32 X 0.75 .. 2
1S SR AB01-47 .vvveeeiciiee e NUt, HEX 3/8 -24 NF .....eeviiiiiiiiie e 2
10, Y Bracket, SPring ....coceeei it 8
i 4901-19 ..t Bolt, Grade 5, %16 -12 UN X 3.75" 10NQ ...eoevivvveeiiiireeene, 4
12, 4601-33 ... Nut, HeX, 916 =12 UN .....oooiiiiiieiiiiee i 4
13, B5403-1.iiiieiiiiee e RIVEL .ttt 4
14 i, 4800-3.....iiiieeiee e Pin, Cotter, Y X 1" IONQ ..vvvreieeeeiiiiiiiieeee e e e 4
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10.0 MAINTENANCE (continued)
10.15 REPLACEMENT LABELS PARTS LISTS
10.15.1 Base Unit

Part Number Description Oty
V-1001 ... "MAdE INUSA" .. e 1
V-1033-01 ...ocoviveeeiiieeee "TRONAIR et e e e e st e e e e stae e e s antaeeeesnteeeeennees 1
V-1050.....cccciiiieeeeeeeeiiiee ISO Electrical Shock Symbol..............ooiiiiiii e 2
V-1348.ieeeeeeee "FLOW (INCrBASE)" ..eeeeeieeiieiitieit e ettt e et e e e e e et e e e e e e s nneeees 1
V-1349.ie e "PRESSURE (INCrEASE)" ....ciiiiieeiiiie e etiee et e et a e st a e sntae e entae e 1
V-1365....cciieeiiiiee e "SYSTEM PRESSURE" ...ttt 1
V-1366.cciiieeeiiiiee e "HPU BY-PASS VALVE" ...ttt 1
V-1374 i "ROTATION Lt e et e e e nees 1
V-1470.uccciiiiiiiiiiiieeeiiieeeee "CAUTION L e st e e e 1
V-1882..cccceiviiiiiieeee e Control Panel LIGhtS ....ceecoi oo 1
V-1883..iiiiieeieeeeiiieeee "HOUR METER ...ttt ettt 1
V-1884...ccciiieieiieeeeiiiieee "FLOWMETER" ...ttt 1
V-1886...ccccciieeeiiiieeeiiiieeenns "PYROMETER" ...ttt ettt ettt 1
V-1888....ccvvvveeiiiieeeeiiee e "SHUT-OFF/CALIBRATION PORT ...ttt 1
V-1893.. e "SAMPLE VALVE" ...ttt 1
V-1894 e "PRESSURE" ...ttt e et e 1
V-1895... e TRETURN Lttt e e e e et ae e e e et e e e e sntae e e e enreeeeenees 1
V-1896...ciieeeiiiiee e "MAXIMUM OIL LEVEL"......coiiii ettt 1
V-1897 oo "MINIMUM OIL LEVEL"....ooiiiiiieie et 1
V-1898...ccciiiiieiiieee e "PRESSURE and FLOW CONTROLS INSIDE" ........coccoiiiiiiieeeiee e 1
V-1900......cccieieiiiieeeiiiieeens "WARNING KEEP 5 FT CLEAR . . " oot 2
V-1918...ciiiiiiiiiieee e B PP PT PR 1
V-1919. i "OPERATING INSTRUCTIONS . . . et 1
V-1914 e Reservoir Selector VaIVe ... 1
10.15.2 Fluid Labels

Fluid Type: Aviation Phosphate Ester, Type IV
Part Number Description Oty
V-1977 oo "PHOSPHATE ESTER FLUIDS ONLY" ...ooiiiiiiieiiieee e 2
10.15.3 Filter Element Kit Labels

Fluid Type: Aviation Phosphate Ester, Type IV
Part Number Description Oty
V-1956....ccciiiiiiiiiieeeiiiieeens "REPLACEMENT FILTER ELEMENT K-3588"........cccoiiiiieiiiieeeeeiieee e 1
V-1955. e "REPLACEMENT FILTER ELEMENT K-3587"........coiiiiiiieiiiieeeeeiee e 1
V-1916.ccieeeiieee e "REPLACEMENT DESICCANT FILTER ELEMENT HC-1763"................ 1
10.15.4 Dual System (Option C) Labels
Part Number Description oty
V-2004.....coiiiiiiiiiieeeiiiieeee "SYSTEM 1 PRESSURE" ...ttt 1
V-2005....ccciiiiieiiieeeiiieeeens "SYSTEM 2 PRESSURE" ...ttt 1
V-2006......ccceeiiiieeeiiiiee e "SYSTEM 1 RETURN ..ottt 1
V-2007 ... "SYSTEM 2 RETURN ..ottt 1

10.15 Replacement labels parts list continued on following page.
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10.15 REPLACEMENT LABELS PARTS LISTS (continued)

10.15.5 Hand Pump (Option M) Labels

Part Number Description Oty
V-1887 ..o, "HAND PUMP PRESSURE" ... oo 1
V-1915....ii, "HAND PUM PP e e e e e e 1
V-1989...ccciiiiiiiiiiiiiiieie "REPLACEMENT FILTER ELEMENT K-3752"....ccooiiiiieeeeeeeeeeeeee 1

11.0 PROVISION OF SPARES

111

11.2

SOURCE OF SPARE PARTS

TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1740 Eber Road Fax: (419) 867-0634

Holland, Ohio 43528-9794 USA E-mail: sales@tronair.com

Website: www.tronair.com

RECOMMENDED SPARE PARTS LISTS

It is recommended that the following spare parts be kept on hand and available for immediate use
during maintenance.

11.2.1 Spare Electrical Parts

Part Number Description Qty
Refer to Section 10.11 Electrical Components chart

M 22 e Fuse, Transformer Primary ..........ccccoccceeeiiiiiiiieceeeeenes 2
EC-1542-12....cccciiiiiieee e Fuse, Transformer Secondary.........ccccccveeeeiiicviieieeeesninns 1

11.2.2 Spare Parts
Fluid Type: Aviation Phosphate Ester, Type IV

Part Number Description Oty
[ (O 4 3 T Desiccant Filter EIEBMENT .......eeiiiiiiieeeee e 1
K-3588...cuuiiiiiiiiieiiiieeeeeeneens Kit, Pressure Filter EIEMENt...........oovuuiiiie i 1
K-3587 .ot Kit, Return Filter EIEMENt ........oooiiiiieeeeee e 1
® K2754 ..o Kit, SNAft SEAL.......eeeiiieeeeeeee et 1
K-3752. i, Kit, Hand Pump Filter Element (Optional) .........ccueeeiieiiiiiiiiieeeeeee, 1

¢ Seal Tool Kit: K-2938 required. Call Tronair for details.
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12.0 CALIBRATION OF INSTRUMENTATION

All gauges on the Hydraulic Power Unit can be either returned to Tronair for calibration or certified by the
end user if proper calibration equipment is available. Gauges returned to Tronair for calibration will be tested
with standards traceable to N.I.S.T. (National Institute of Standards and Technology). Tronair recommends
calibration of instrumentation at yearly intervals, but actual calibration dates may be based upon frequency
of use and the end users quality system. For information on returning gauges for calibration, Reference

12.1 —Source of Calibration.

12.1 SOURCE OF CALIBRATION

TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1740 Eber Road Fax: (419) 867-0634
Holland, Ohio 43528-9794 USA E-mail: sales@tronair.com

Website: www.tronair.com

12.2 ANALOG PRESSURE GAUGE - System Pressure
12.2.1 Self Calibration
An accurate pressure calibration gauge is required for calibration of the System Pressure
gauge. There are two methods available. Method A can be used if the HPU is equipped with
a calibration port (Option Q). Method B must be used if the HPU is not equipped with a
calibration port. Follow the necessary steps below.

NOTE: Method A can only test the gauge up to the rated operating pressure of the
HPU (3,500 psi).

Method A:  Shut off HPU and disconnect from aircraft. Close the calibration port Shut-off
Valve on the instrument panel of the HPU. Attach the “Master” calibration
gauge to the Calibration Port on the instrument panel.

Set up the HPU as follows:

Reservoir Selector Valve .........ccoccieeeiiiiiiinnne Set to HPU Reservoir
Bypass Valve. ... Open

Pressure Ball Valves (at rear of unit)................. Closed

Return Ball Valves (at rear of unit).............. ...... Closed

Start the HPU. Open the calibration port Shut-off Valve. Close the Bypass valve to build
system pressure. Record gauge values at the designated increments.

Open the Bypass valve.

Shut off the HPU and close the calibration port Shut-off Valve before disconnecting the
“Master” calibration gauge.

Method B:  Shut off the HPU and disconnect it from the power source. Remove the
Hydraulic Panel from the front instrument panel (four screws). Disconnect the
hose from the System Pressure gauge (remove gauge from panel if
necessary). Attach calibration test equipment to the gauge and record gauge
values at the designated increments.

12.2.1 Self calibration continued on following page.
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12.2.1 Self Calibration (continued)

SYSTEM PRESSURE GAUGE (HC-2145)

Applied Pressure Minimum Maximum Gauge Movement Indi_cate(_j Pressure
(System Pres_sure Gauge) Accep_table Accep_table (Direction) (Cal|brat|o_n Gauge)
(psig) (psig) (psig) (psig)
1,500 1,425 1,575 Increasing
3,000 2,925 3,075 Increasing
4,500 4,425 4,575 Increasing
6,000 5,925 6,075 Increasing
7,500 7,425 7,575 Increasing
6,000 5,925 6075 Decreasing
4,500 4,425 4,575 Decreasing
3,000 2,925 3,075 Decreasing
1,500 1,425 1,575 Decreasing
Allowable operating tolerance: +/- 1% of full scale (60 psig) at room temperature (70° F).

12.3 ANALOG PRESSURE GAUGE (Hand Pump Pressure- Option M Only )
12.3.1 Self Calibration

An accurate pressure calibration gauge is required for calibration of the Hand Pump Pressure

gauge. Follow the necessary steps below.
Shut off the HPU and disconnect it from the power source. Remove the Hydraulic Panel
from the front instrument panel (four screws). Disconnect the hose from the Hand Pump

Pressure gauge (remove gauge from panel if necessary). Attach calibration test equipment to
the gauge and record gauge values at the designated increments.

HAND PUMP PRESSURE GAUGE (HC-2146)

Applied Pressure Minimum Maximum Indicated Pressure
(Hand Pump Gauge Movement . )
Acceptable Acceptable . . (Calibration Gauge)
Pressure Gauge) : : (Direction) :
: (psig) (psig) (psig)

(psig)

1000 700 1300 Increasing

2000 1700 2300 Increasing

5000 4800 5200 Increasing

8000 7700 8300 Increasing

10,000 9700 10,300 Increasing

8000 5940 8300 Decreasing

5000 4800 5200 Decreasing

2000 1700 2300 Decreasing

1000 700 1300 Decreasing

Allowable operating tolerance:  +/- 3% of full scale (300 psig) at room temperature (70° F).

+/- 2% of full scale for middle third of scale (200 psig) at room temperature (70° F).
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CALIBRATION OF INSTRUMENTATION (continued)
12.4 ANALOG TEMPERATURE GAUGE (Pyrometer)
12.4.1 Self Calibration

An accurate temperature calibration gauge is required for calibration of the Pyrometer. The
pyrometer bulb is located in the return manifold (rear of unit) and can be accessed by
removal of the HPU top panel. See Figure 10.7.2 —Pyrometer for location. Follow the
necessary steps below.
1. Remove the pyrometer bulb from the return manifold by removing the slotted brass
nut that retains the bulb in the well.
2. Connect the temperature calibration gauge to the bulb of the pyrometer.

The Temperature Value Must Be:

Pyrometer Temperature Display | Minimum Acceptable |Maximum Acceptable Temperature
° o o Calibration gauge
) P ) CF)

160 158 162

13.0

14.0

IN SERVICE SUPPORT
Contact Tronair, Inc. for technical services and information. See Section 1.3 —Manufacturer.

GUARANTEES

Tronair products are warranted to be free of manufacturing or material defects for a period of one year after
shipment to the original customer. This is solely limited to the repair or replacement of defective
components. This warranty does not cover the following items:

a) Parts required for normal maintenance

b) Parts covered by a component manufacturers warranty

¢) Replacement parts have a 90-day warranty from date of shipment
If you have a problem that may require service, contact Tronair immediately. Do not attempt to repair or
disassemble a product without first contacting Tronair, any action may affect warranty coverage. When you
contact Tronair be prepared to provide the following information:

a) Product Model Number

b) Product Serial Number

c) Description of the problem
If warranty coverage is approved, either replacement parts will be sent or the product will have to be
returned to Tronair for repairs. If the product is to be returned, a Return Material Authorization (RMA)
number will be issued for reference purposes on any shipping documents. Failure to obtain a RMA in
advance of returning an item will result in a service fee. A decision on the extent of warranty coverage on
returned products is reserved pending inspection at Tronair. Any shipments to Tronair must be shipped
freight prepaid. Freight costs on shipments to customers will be paid by Tronair on any warranty claims only.
Any unauthorized modification of the Tronair products or use of the Tronair products in violation of cautions
and warnings in any manual (including updates) or safety bulletins published or delivered by Tronair will
immediately void any warranty, express or implied.

The obligations of Tronair expressly stated herein are in lieu of all other warranties or conditions expressed
or implied. Without limitation, to the fullest extent allowable by law, this exclusion of all other warranties and
conditions extends to implied warranties and conditions of satisfactory quality, merchantable quality, and
fitness for a particular purpose, and those arising by statute or otherwise in law, or from a course of dealing
or usage of trade.
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APPENDIX |
APPENDIX Il
APPENDIX 1l
APPENDIX IV
APPENDIX V
APPENDIX VI
APPENDIX VII
APPENDIX VI
APPENDIX IX
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Declaration of Conformity

Hydraulic Schematic (INS-1660)

Electrical Schematic (INS-1726)

Wiring Diagram (INS-1729)

Lincoln Motor Manual

Denison Pump Manual — Premier Series P07

Material Safety Data Sheet (MSDS) pertaining to Hydraulic Fluid
ANSI/B93.19M-1972 (R1993-Excerpt)

Instrument Certification Notice
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TRONAIR

Declaration of Conformity

The design, development and manufacture is in accordance with European Community guidelines

Mobile Hydraulic Power Unit
(Electric Motor Driven)

Relevant draft complied with by the machinery:
prEN 1915-1:1995

Relevant standards complied with by the machinery:
prEN 982:1996
prEN 60204-1:1997
HFPA/JIC T2.24.1-1990
ISO 4021:1997
ARP 1247B
NFPA 70/NEC 1999

Identification of person empowered to sign on behalf of the Manufacturer:

Dowrd L 200

Quality Assurance Representative

1740 Eber Rd Tronair, Inc. Phone: (419) 866-6301
Holland, OH 43528-9794 www.tronair.com 800-426-6301
USA Email: sales@tronair.com Fax: (419) 867-0634
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Hydraulic Schematic
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Electrical Schematic
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Wiring Diagram
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Lincoln Motor Manual







Lincoln

OTORS

Instruction Manual @I

Standard Motors m

Carefully read and fully understand this Owner’s Manual prior to
installation, operation and maintenance of your motor.

1. SAFETY DEPENDS ON YOU

Lincoln motors are designed and manufactured with safety in mind.
However, your overall safety can be increased by properly installing,
operating and maintaining the motor. Read and observe all instruc-
tions, warnings and specific safety precautions included in this manual
and THINK BEFORE YOU ACT!

2. RECEIVING AND INSPECTION

Check packing list and inspect motor to make certain no damage has
occurred in shipment. Claims for any damage done in shipment must be
made by the purchaser against the transportation company.

Turn the motor shaft by hand to be certain that it rotates freely. Be careful
not to cut yourself on the shaft keyway; it is razor sharp!

Check the nameplate for conformance with power supply and control
equipment requirements.

3. HANDLING |

A WARNING
BEE 2 | FALLING EQUIPMENT can injure.

’ k e Lift only with equipment of adequate

lifting capacity.
e If so equipped, use lift ring(s) on the
motor to lift ONLY the motor and
accessories mounted by Lincoln.
In case of assemblies on a common base, the motor lift ring(s) CANNOT
be used to lift the assembly and base but, rather, the assembly should be
lifted by a sling around the base or by other lifting means provided on the
base. In all cases, care should be taken to assure lifting in the direction
intended in the design of the lifting means. Likewise, precautions shouid
be taken to prevent hazardous overloads due to deceleration, acceleration
or shock forces.

4. STORAGE

Motor stock areas should be clean, dry, vibration free and have a
relatively constant ambient temperature. For added bearing protection
while the motor is in storage, turn the motor shaft every six months.

A motor stored on equipment and component equipment prior to
installation should be kept dry and protected from the weather. If the
equipment is exposed to the atmosphere, cover the motor with a
waterproof cover. Motors should be stored in the horizontal position
with drains operable and positioned in the lowest point. CAUTION: Do
not completely surround the motor with the protective covering. The
bottom area should be open at all times.

Windings should be checked with a megohm-meter (Megger) at the
time equipment is put in storage. Upon removal from storage, the
resistance reading must not have dropped more than 50% from the
initial reading. Any drop below this point necessitates electrical or
mechanical drying. Note the sensitivity of properly connected megohm-
meters can deliver erroneous values. Be sure to carefully follow the
megohm-meter’s operating instructions when making measurements.

All external motor parts subject to corrosion, such as the shaft and
other machined surfaces, must be protected by applying a corrosion-
resistant coating.

5. INSTALLATION

For maximum motor life, locate the motor in a clean, dry, well ventilated
place easily accessible for inspecting, cleaning and lubricating. The
temperature of the surrounding air should not exceed 104°F (40°C)
except for motors with nameplates indicating a higher allowable maximum
ambient temperature.

A WARNING

MOVING PARTS can injure.

e BEFORE starting motor, be sure shaft key
is captive.

@ Consider application and provide guarding
to protect personnel.

5.1 INSTALLATION — MECHANICAL

Base

Mount the motor on a firm foundation or base sufficiently rigid to prevent
excessive vibration. On foot-mounted motors, use appropriately sized
bolts through all four mounting holes. For frames which have six or eight
mounting holes, use the two closest the drive shaft and two on the end
opposite the drive shaft (one on each side of the frame). If necessary,
properly shim the motor to prevent undue stress on the motor frame and
to precision align the unit.

Standard motors may be mounted in any position. The radial and thrust
load capacity of the motor’s bearing system provides for this feature.

Drains

All motors have drain holes located in the end brackets. As standard,
drains are in place for the horizontal with feet down mounting position.
Other positions may require either rotation of the end brackets or drilling
additional holes to attain proper drainage. Be sure existing drain or vent
holes do not permit contaminant entry when motor is mounted in the
other positions.

Additional drain holes exist near the bearing cartridge in both end
brackets of 284T thru 449T steel frame motors. The drain holes are
closed with a plastic plug. When the motor is vertically mounted, the plug
located in the lower end bracket must be removed. To access the plug
on blower end, simply remove the shroud; on some models, it is also
necessary to take off the blower.

Drive — Power Transmission

The pulley, sprocket, or gear used in the drive should be located on the
shaft as close to the shaft shoulder as possible. Do not drive the unit on
the shaft as this will damage the bearings. Coat the shaft lightly with
heavy oil before installing pulley.

Belt Drive: Align the pulleys so that the belt(s) will run true. Consult the
belt manufacturer’s catalog for recommended tension. Properly tension
the belt; excessive tension will cause premature bearing failure. If
possible, the lower side of the belt should be the driving side. On multiple
belt installations be sure all belts are matched for length.

Chain Drive: Mount the sprocket on the shaft as close to the shaft
shoulder as possible. Align the sprockets so that the chain will run true.
Avoid excessive chain tension.

Gear Drive and Direct Connection: Accurate alignment is essential.
Secure the motor and driven unit rigidly to the base. Shims may be
needed to achieve proper alignment.



Excessive motor vibration may result if the full length of the motor Connection Diagram 1
shaft key is not completely engaged by the coupling or sheave. For

these situations, adjustment of the key length is required. Single Voltage, 6 Leads
Part Winding Start Connection

5.2 INSTALLATION - ELECTRICAL

Ly Ly Lg
A WARNING A
’ 3 . 1/2 PART WINDING
ELECTRIC SHOCK can Kkill. oL SLTARTLER Lo
e Disconnect input power supply before [
installing or servicing motor. ® 9 0 0 9 o
® Motor lead connections can short and I
cause damage or injury if not well T T2 T3 T7 T8 T9
secured and insulated.
® Use washers, lock washers and the largest bolt size . )
which will pass through the motor lead terminals in Connection Diagram 2
making connections. Single Voltage, 6 Leads
® Insulate the connection, equal to or better than the YA Start Connection
insulation on the supply conductors.
® Properly ground the motor — see GROUNDING. Ly Lo La
I | l
YA STARTER
Check power supply to make certain that voltage, frequency and current Ly Ly Ly Ly Lg Ly
carrying capacity are in accordance with the motor nameplate. 12 3 4 5 6
- . , ) N . . . 4
Proper branch circuit supply to a motor should include a disconnect (5 6 (5 6 (J) 6
switch, short circuit current fuse or breaker protection, motor starter T T2 T3 T4 T5 T6
(controller) and correctly sized thermal elements or overload relay
protection.
Short circuit current fuses or breakers are for the protection of the branch Connection Diagram 3

circuit. Starter or motor controller overload relays are for the protection

of the motor. Single Voltage, 12 Leads

YA Start Connection

Each of these should be properly sized and installed per the National

Electrical Code and local codes. L Lo La
. | | 1
Properly ground the motor — See GROUNDING. YA STARTER
Ly Ly Ly Ly Ly Ly
Terminal Box 12 3 4 5 6
Remove the appropriate knockout. For terminal boxes without a X & x ,\ X &
knockout, either a threaded power-conduit entry hole is provided or the o|o|o o
installer is responsible for supplying a correctly sized hole. T1] T2 T8 | T4 | T5]T6

The maijority of terminal boxes can be rotated in place to allow power

lead entry from the 3, 6, 9 or 12 o’clock direction.

Motor Connection Connection Diagram 4
All s_ingle speed and two-speeq Lincoln motors are capable of across- Single Voltage, 12 Leads
the-line or autotransformer starting. Reference the lead connection Part Winding Start Connection
diagram located on the nameplate or inside of the terminal box cover.
Single speed motors have reduced voltage start capability per the L L2 L
following chart. 1/2 PART WINDING
STARTER
Ly Ly Ly Ly Ly L
Number Number L 33 71 82 93
of Motor | of Rated Lead R RS
Leads Voltages | Numbers | YDS PWS SIS o
T |T2|[T8|T7| T8 | TO
3 Single 1-3 No No T6 T4 T5 T12 T10 Tt
6 Single 1-8,7-9 No Yes
Single 1-6 Yes No Connection Diagram 5
Dual 1-6 Yes®™ No Dual Voltage, 12 Leads
9 Dual 19 No No YA Start Connection
12 Single 1-12 Yes Yes LOW VOLTAGE LINE HIGH VOLTAGE LINE
L L L L L L
Dual 1-12 Yes No® R L & A
YA STARTER YA STARTER
(1) YDS capability on lower voltage only. Ly Ly Ly Ly Lg L4 Ly L Ly Lo Lz Ly
(2) PWS capability on lower voltage only, 1200 RPM, 324T-365T steel frame 12 3 4 5 6 12 3 4 5 6
motors with Model Number efficiency letters of “S” or “H”. 22 2 2 92 @ ? 92 % ¢ o
Contact Customer Service at 1-800-668-6748 (phone), T | T2] T3] T4 l“ lm l ™ T2 T3 T TN T2
1-888-536-6867 (fax) or mailbox @ lincolnmotors.com (e-mail) for a copy ~ S T T T o o O0—0 O0—0
of across-the-line and other reduced voltage start connection diagrams. T7 T8 T T T T2 T4 TT TS T8 T6 T

—2_



Space Heater (option)

Leads for space heaters are identified as H1 and H2. Heater voltage
and watts are marked on the motor nameplate and should be checked
prior to connection to power source.

Thermostat (option)

Leads for thermostats (normally closed, automatic reset contacts) are
identified as P1 and P2. Connect these to a relay or signaling device.
Motor line current cannot be handled by the thermostat.

Table 1 — Thermostat Contact Ratings

Voltage (60 Hz) 110V 220V
Max. Cont. Current (amps) 3.0 1.5
Min. Cont. Current (amps) 0.2 0.1

Thermistor (option)

Leads for thermistors are identified as P3 and P4. Thermistors require
connection to Texas Instruments® Control Module Model 32AA or its
equivalent for proper operation. This item may be purchased from
Lincoln - see LC100 catalog.

Brake (option)

Carefully read and fully understand the instructions supplied by the
brake manufacturer (see inside of brake housing or separately enclosed
sheet). Contact the brake manufacturer for additional information.

GROUNDING
A WARNING ?

ELECTRIC SHOCK can kill.

® Connect the motor frame to a good earth
ground per the National Electrical Code
and local codes to limit the potential
to ground in the event of contact
between live electrical parts and the
metal exterior.

SN )

Lincoln motors may be electrically connected to earth ground using a
terminal box mounting screw or a separate grounding screw when
provided. Both are accessible inside the mounted terminal box.
When a bronze mounting screw is supplied, always use it as the
grounding point. In making the ground connection, the installer
should make certain that there is a good electrical connection
between the grounding lead and the motor.

6. OPERATION

Three phase squirrel cage induction motors will operate successfully, but
not necessarily in accordance with nameplate ratings, at voltages 10
percent above or below nameplated value at the design frequency.

A\ WARNING

MOVING PARTS can injure.

@ Before starting the motor, remove all
unused shaft keys and loose rotating
parts to prevent them from flying off and
causing bodily injury.

e Keep away from moving parts.

ELECTRIC SHOCK can kill.
@ Do not operate with covers removed.
@ Do not touch electrically live parts.

After checking that the shaft key is secure, operate the motor free of load
and check the direction of rotation. If the motor rotates in the wrong
direction, interchange any two supply leads.

Couple the motor to its load and operate it for a minimum of one hour.
During this period, check for any unusual noise or thermal conditions.
Check the actual operating current to be sure that the nameplate current
times service factor is not exceeded for steady continuous loads.

7. MAINTENANCE

A WARNING

ELECTRIC SHOCK can Kkill.

@ Internal parts of the motor may be at line
potential even when it is not rotating.

® Disconnect all input power to the drive and
motor before performing any maintenance.

Lincoln motors have been designed and manufactured with long motor
life expectancy and trouble-free operation in mind.

Periodically inspect the motor for excessive dirt, friction or vibration.
Dust may be blown from an inaccessible location using compressed
air. Keep the ventilation openings clear to allow free passage of air.
Make sure the drain holes in the motors are kept open and the shaft
slinger is positioned against the end bracket. Grease or oil can be
wiped by using a petroleum solvent.

Overheating of the bearings caused by excessive friction is usually
caused by one of the following factors:

1. Bent shaft.

2. Excessive belt tension.

3. Excessive end or side thrust from the gearing, flexible coupling, etc.
4. Poor alignment.

Damaging vibrations can be caused by loose motor m
misalignment resulting from the settling or distortion of the foundation,
or it may be transmitted from the driven machine. Vibration may also
be caused by excessive belt or chain tension.

BEARING SYSTEM

Lincoln motors have a high quality, premium design bearing system.
Bearing sizes and enclosures are identified on most motor nameplates.
The majority are double-shielded, deep-groove ball bearings. Double-
sealed ball bearings are used on some motors in frames 56 and 143T
thru 145T. A drive-end cylindrical roller bearing is standard on Crusher
Duty motors, frames 405T and larger.

Lubrication instructions and/or grease specifications provided on
the motor supersede the following information.

In general, the motor’s bearing system has sufficient grease to last
indefinitely under normal service conditions. For severe or extreme service
conditions, it is advisable to add one-quarter ounce of grease to each
bearing per the schedule listed in Table 2. Use a good quality, moisture-
resistant, polyurea-based grease such as Chevron SRI #2. Lithium
based greases are not compatible with polyurea-based greases; mixing
the two types may result in the loss of lubrication.

Motors designed for low ambient applications have bearings with special
low temperature grease. Use Beacon 325 lithium based grease or
equivalent per the appropriate interval in Table 2.

Motors designed for high ambient applications have bearings with special
high temperature grease. Use Dow Corning DC44 silicone grease or
equivalent per the interval in Table 2 under “Extreme”.

Severe Service: Operating horizontally, 24 hours per day, vibration,
dirty, dusty, high humidity, weather exposure, or ambient temperatures
from 104-130°F (40-55°C).

Extreme Service: Operating vertically, heavy vibration or shock, heavy
duty cycle, very dirty or ambient temperatures from 130-150°F (55-65°C).



Table 2 : Bearing Lubrication Intervals 9. WARRANTY

Service Conditions Lincoln Motors, the Seller, warrants all new standard motors and

accessories thereof against defects in workmanship and material
Motor Motor provided the equipment has been properly cared for and operated
Syn Speed Horsepower Severe Extreme under normal conditions. All warranty periods begin on the date of
shipment to the original purchaser. Warranty periods for low voltage
BALL BEARINGS (< 600 V) motors are defined in the following chart. The warranty
period for medium voltage (> 600 V) motors is one year on sine-
;:3‘;25’& 1/4 to 7-1/2 HP 2 years 6 months wave power. Contact Lincoln for warranty period on PWM power.
10 to 40 HP 1 year 3 months Warranty Period
50 HP and up 6 months 3 months Model Number Efficiency Frame Sine-Wave | PWM
Prefix Code(s) Sizes Power Power
above
1800 RPM all sizes 3 months 3 months AA, AF, AN S,PB 143T-286T 5Yrs 2Yrs*
ROLLER BEARINGS CF, sD M 143T-215T 2Yrs 1Yr
all speeds all sizes 3 months 3 months 143T-449T 5VYrs 2 Yrg*
CF, CN, CS, CP E,H PB

182U-449U 5Yrs 2 Yrs*

When adding lubricant, keep all dirt out of the area. Wipe the fitting

completely clean and use clean grease dispensing equipment. More C5, C6 H, P M504-689 3Yrs Eﬁg&?
pearing failures are caused by dirt introduced during greasing than from
insufficient grease. MD, SE S 284T-445T | 5Yrs 1Yr
If the motor is equipped with a relief port or tube, make certain it is open "
and free of caked or hardened grease. Before replacing relief plugs, RC, RJ, SC H 56-145T 5Yrs 2Yrs
allow excess grease or pressure to vent by running the motor for several
minutes after lubrication. RD, RF S 56-56H 5Yrs 2Yrs*
A CAUTION REW, SEW s 56-256T 1Yr 1Yr
SD, SF S, H, P,B | 143T-449T 5Yrs 2 Yrs*
e LUBRICANT SHOULD BE ADDED AT A STEADY
MODERATE PRESSURE. IF ADDED UNDER HEAVY Field Kits and Accessories 5Yrs
PRESSURE BEARING SHIELD(S) MAY COLLAPSE.
e DO NOT OVER GREASE * Applies to motors with a service factor of 1.15 or higher. Motors

with a 1.0 service factor have a 1 year warranty on PWM power.

If the Buyer gives the Seller written notice of any defects in equipment
PARTS within any period of the warranty and the Seller’s inspection confirms

' . the existence of such defects, then the Seller shall correct the defect
All parts should be ordered from Authorized Motor Warranty Stations. . : ) ’ ) .
Cal?your Lincoln Motors Sales Office for location and phonye number. or defects at its option, either by repair or replacement F.0.B. its own
A “Service Directory” listing all Authorized Motor Warranty Stations factory or other ple}ce as designated by t,he Seller. The remedy provid-
by geographic location is available; request Bulletin SD-6. These shops ed the Buyer herein for breach of Seller’s warranty shall be exclusive.

stock GENUINE Lincoln replacement parts and have factory trained I i .
personnel to service your npnotor. P y No expense, liability or responsibility will be assumed by the Seller for

repairs made outside of the Seller’s factory without written authority
from the Seller.

8. WHO TO CALL The Seller shall not be liable for any consequential damages in case of

For the location and phone number of the Lincoln Motors District Sales any failure to meet the conditions of any warranty. The liability of the
Office nearest you, check your local Yellow Pages or call Seller arising out of the supplying of said equipment or its use by the
1-800-MOTOR-4-U (1-800-668-6748) or visit our web site at Buyer, whether on warranties or otherwise, shall not in any case

# www.lincolnmotors.com. exceed the cost of correcting defects in the equipment in accordance

with the above guarantee. Upon the expiration of any period of
warranty, all such liability shall terminate.

The foregoing guarantees and remedies are exclusive and except as
above set forth there are no guarantees or warranties with respect to
accessories or equipment, either expressed or arising by option of law
or trade usage or otherwise implied, including with limitation the warranty
of merchantability, all such warranties being waived by the Buyer.

Lincoln

MOTORS
V

LINCOLN MOTORS
Cleveland OH 44117-2525 USA

Tel: 1-800-MOTOR-4-U (668-6748)
Fax: 1-888-536-6867
Web: www.lincolnmotors.com
E-Mail: mailbox@lincolnmotors.com

# - indicates change since last printing.

Information subject to change.
© 1999 Lincoln Motors, Electrical Group, Regal-Beloit Corporation
IM566-A December 1999 Printed in U.S.A.
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IDENTIFICATION OF PORTS AND ADJUSTMENTS

Compensator
Adjustment -
' ”

Differential
Adjustment

“AG’ "D1" Case
e

Maximum Volume Adjustment

Electric-Hydraulic Stroker Shown
with Compensator Override

CCW ROTATION SHOWN

Zero Adjustment

UCZH
Minimum Volume Adjustment

FLUID CONNECTIONS

...................... DESCRIPTION......coii e PO7 oL P110
PORTA......... INLET oo s snan s e 3” SAE CODE 61 ...3” SAE CODE 61
5/8-11 SCREWS M16-2 SCREWS
PORT B ........ SYSTEM ... 1-1/4” SAE CODE 62 1-1/4” SAE CODE 62
1/2-13 SCREWS M14-2 SCREWS
PORT C1 ...... OFF-STROKE CYLINDER GAGE........cccoomeeceecece e SAE-4 .......... 1/4 BSPP
PORT C2 ...... ON-STROKE CYLINDER. GAGE .......ccccooriirerrrnn e SAE-4 .......... 1/4 BSPP
PORTD ........ CASE DRAIN ... s SAE-16 ........... 1 BSPP
PORT D1 ...... CASE DRAIN ... s s SAE-16 ........... 1 BSPP
PORT DG......DRAIN GAGE, AIR BLEED PORT .....ccociimiiiiccecrcese e SAE-4 .......... 3/8 BSPP
PORT AG.....INLET GAGE .......ooiiiimerrce i e SAE-4 .......... 1/4 BSPP
PORT BG.....SYSTEM GAGE........ccociiiirnns s s s SAE4 .......... 1/4 BSPP
PORT BG1....ALTERNATE SYSTEM GAGE ........cooiiiirirec e SAE-6 .......... 1/4 BSPP
PORTE ........ ELECTROHYDRAULIC STROKER SERVO SUPPLY ..........ccccueunee SAE4 .......... 1/4 BSPP
PORTH ........ HYDRAULIC STROKER SIGNAL.........oooitiremetiemscerees e SAE-4 .......... 1/4 BSPP
PORT LS ...LOAD SENSING LINE ......cccoounnimnmiiinininnsisn s SAE4 .......... 1/4 BSPP
PORTYV ........ COMPENSATOR, TORQUE LIMITER, LOAD SENSING VENT ...... SAE-8 .......... 3/8 BSPP
PORT V1 ...... SERVO VENT ..ot s e ssssssssnnnans SAE-4 .......... 1/4 BSPP
PORT X ........ SERVO SUPPLY ... e SAE-6 .......... 3/8 BSPP
PORT XG......SERVO GAGE ... s SAE-10 .......... 1/2 BSPP



IDENTIFICATION OF PORTS AND ADJUSTMENTS

PRIMARY CONTROLS

CLOCKWISE
ROTATION

F.F_ “D1 ” "B"

4
"DG"

npn

Differential
1 A adjustment

Maximum AT “C1" Compensator
volume stop adjustment
(far side)

Mi’gmumn; gy
LD
handwheel AN

|
"C1", "C2" COMPENSATOR

COUNTERCLOCKWISE
ROTATION

] "LS" (P110)
Sl "LS" (PO7)

"V1/W1", "V2/W2" LOAD SENSING
TORQUE LIMITER

"Ls" (jo'&
"LS" (P110)

"L1", "L2" LOAD SENSING

High pressure
flow adjustment

High flow
pressure adjustment

"J1K1", "J2/K2" TORQUE LIMITER

High flow
pressure adjustment

High pressure
flow adjustment

"J1/K1", "J2/K2" TORQUE LIMITER

"LS" (P110)

"L1", "L2" LOAD SENSING

T @ ‘ V
g e
L]

0

"V1/W1", "V2/W2" LOAD SENSING
TORQUE LIMITER

Maximum volume

handwheel
f Maximum
[ volume stop

v

Compensator
adjustment

Differential
adjustment

Ty :

"DG"

IT LLJLALJ
"C1%, "C2" COMPENSATOR



IDENTIFICATION OF PORTS AND ADJUSTMENTS

PRIMARY CONTROLS

CLOCKWISE
ROTATION

Maximum stroke
adjustment

"R" ROTARY SERVO

Range
adjustment

"H" HYDRAULIC STROKER

COUNTERCLOCKWISE
ROTATION

Secondary

/ control
“D1" "BG"

" Bu

% R

UDGU
ncon 1]
far side
"X" ] llDll
Differential
adjustment
IIV1 n
far side

llEll UE“
a2 (PO7) (P110)

"E" ELECTROHYDRAULIC STROKER

Range
adjustment
llEll llEll
/Jﬂ (PO7 (P110)
F v

Differential
adjustment

uBGH "B"

UD"
Secondary

control

"E" ELECTROHYDRAULIC STROKER

& Range i
umﬂ\/ adjustment
"H" HYDRAULIC STROKER

“No o

L1

Maximum stroke
adjustment

"R" ROTARY SERVO



IDENTIFICATION OF PORTS AND ADJUSTMENTS

SECONDARY CONTROLS
CLOCKWISE COUNTERCLOCKWISE
ROTATION ROTATION
Dciifferential
Minimum - adjustment
Primary wa -
volume stop C1 v
Hﬂﬂ control far side
Differential \.-.._?v‘n.a__“
adjustment & \‘?t‘il’l‘=

S=arEEY LT
&ﬂ Maximum
\\volume stop

ll*10ll
CONTROL CAP WITH
MAXIMUM VOLUME STOP

Compensator
adjustment

ll*tl Pll

COMPENSATOR OVERRIDE WITH
MAXIMUM VOLUME STOP

=N [
1 e
\
‘ (] High flow
pressure adjustment
i |
1 High pressure

far side flow adjustment
ll*1Jll‘ ll*1 Kll

TORQUE LIMITER OVERRIDE WITH
MAXIMUM VOLUME STOP

High pressure
flow adjustment

pressure adjustment

"*1 JU‘ "*1 KU
TORQUE LIMITER OVERRIDE WITH
MAXIMUM VOLUME STOP

e
far side

e Differential
adjustment

Rl
7

e IF:

[ 1
Compensator adjustment
(far side)

ll*1Pll
COMPENSATOR OVERRIDE WITH
MAXIMUM VOLUME STOP

Maximum
volume stop
| Us3L "BG
[
4
\ | ==
\!
"DG“ . \ g "V1 "
4 (far side)
oo |
far side "ot
o Differential
X adjustment
Minimum =|
volume stop I
Primary
control

"*1 O"
CONTROL CAP WITH
MAXIMUM VOLUME STOP



START UP

START UP PROCEDURE FOR NEW INSTALLATION

-

-

.

.

.

-

-

.

.

Read and understand the instruction manual. Identify components and their function.

Visually inspect components and lines for possible damage.

Check reservoir for cleanliness. Drain and clean as required

Check fluid level and fill as required with filtered fluid at least as clean as that recommended. Fill pump case with
clean oil prior to starting. If pump is mounted vertically with shaft up, bleed air from case by removing plug from port
“DG" till fluid runs clear.

Check alignment of drive.

Check oil cooler and activate it, if included in circuit. Check fluid temperature

Reduce pressure settings of compensator and relief valve. Make sure accurate pressure readings can be made at
appropriate places.

If solencids are in system, check for actuation.

Start pump drive. Observe for correct shaft rotation. Make sure pump fills properly.

Bleed system of air. Recheck fluid level.

Cycle unloaded machine at low pressure and observe actuation (at low speed, if possible).

Increase pressure settings gradually in steps. Check for leaks in all lines, especially in pump inlet lines.

Make correct pressure adjustments.

Gradually increase speed. Be alert for trouble as indicated by changes in sounds, system shocks and air in fluid.
Equipment is operational.



TROUBLESHOOTING

Component problems and circuit problems are often interrelated. An improper circuit may operate with apparent success but will
cause failure of a particular component within it. The component failure is the effect, not the cause of the problem. This general
guide is offered to help in locating and eliminating the cause of problems by studying their effects.

Effect of Trouble

Possible Cause

Fault Which Needs Remedy

pump
noisy

air in system

leak in suction line.

low fluid level.

turbulent fluid.

return lines above fluid level.

gas leak from accumulator.

excessive pressure drop in the inlet line from a
pressurized reservoir.

suction line strainer acting as air frap.

cavitation in rotating group.

fluid too cold, too viscous, or too heavy.

shaft speed too high.

suction line strainer too small, or strainer too dirty.
operating altitude too high.

boost pressure too low.

inlet low too small for dynamic conditions.

misaligned shaft.

faulty installation.
distortion in mounting.
axial interference.

faulty coupling.

excessive overhung loads.

mechanical fault in pump.

piston and shoe looseness or failure.

bearing failure.

incorrect port plate selection or index.

eroded or worn parts in the displacement control.

erosion on barrel ports and port plate.

air in fluid.

see noisy pump above.

cavitation.

see noisy pump above.

high wear in pump.

excessive loads.

reduce pressure settings.
reduce speeds.

contaminant particles in fluid.

improper filter maintenance.

filters too coarse.

introduction of dirty fluid to system.
reservoir openings.

improper reservoir breather.
improper line replacement.

Improper fluid.

fluid too thin or thick for operating temperature range.
breakdown of fluid with time/temperature/shearing
effects.

incorrect additives in new fluid.

destruction of additive effectiveness with chemical aging

improper repair.

incorrect parts, procedures, dimensions, finishes.

unwanted water in fluid.

condensation.

faulty breather/strainer.
heat exchanger leakage.
faulty clean-up practice.
water in makeup fluid.

pressure shocks.

cogging load.

mechanical considerations.

worn relief valve.

needed repairs.

worn compensator.

needed repairs.

slow response in check valves.

replace or relocate.

excessive decompression
energy rates.

improve decompression control.

excessive line capacitance.
(line volume, line stretch,
accumulator effects).

reduce line size or lengths.
eliminate hose.

barrel blow-off.

re-check pump holddown rotating group, drain pressure.

heating of fluid.

excessive pump leakage.

recheck case drain flow and repair as required.
fluid too thin.
improper assembly, port timing.

relief valve. set too low (compared to load or to compensator).
instability caused by back pressure, worn parts.
compensator. set too high (compared to relief).

worn parts.

pump too large for fiuid heeds.

select smaller pump displacement.

heat exchanger.

water turned off, too hot or too litle flow.

fan clogged or restricted.

efficiency reduced by mud or scale deposits.
intermittent hydraulic fluid flow.

reservoir.

too little fluid.

improper baffles.

insulating air blanket that prevents heat rejection.
heat pickup from adjacent equipment..




TROUBLESHOOTING

Effect of Trouble

Possible Cause

Fault Which Needs Remedy

Compensator, Compensator Override
Low system pressure

Compensator malfunction

Dirt in spool orifice
Damaged cone or seat
Broken differential spring

Improperly adjusted differential spring

Failure to compensate

Differential adjustment

Differential set too high

Sluggish response

Differential adjustment

Differential set too low

Wide pressure fluctuations (hunting}

Excessive line capacitance

Load Sensing Control
Low system pressure

Install check valve near pump outlet

Compensator malfunction

Dirt in spool orifice

Damaged cone or seat

Broken differential spring

Improperly adjusted differential spring

Eailure to compensate

Differential adjustment

Differential set too high

Sluggish response

Differential adjustment
Modulating valve

Differential set too low
Air in load sensing line

Wide pressure fluctuations (hunting)

Excessive line capacitance

Install check valve near pump outlet

Modulating valve

Air in load sensing line

Excessive pressure drop across
control valve

Differential adjustment

Differential set too high

Poor control of flow

Differential adjustment

Differantial set too low

Torque Limiter, Torque Limiter Override
Torgue setting erratic

Torque limiter cap malfunction

Sticking pin

Torque incorrect at high flows

Incorrect torgue setting

Outer adiustment screw

Torgue incorrect at low flows

Incorrect torgue setting

Inner adjustment screw

Too much torgue variation

'Wrong torque limiter for range

Replace inner/outer springs with correct springs

Low system pressure

Compensator malfunction

Dirt in spool orifice

Damaged cone or seat

Broken differential spring

Improperly adjusted differential spring

Failure to compensate

Differential adjustment

Differential set too high

Sluggish response

Differential adjustment

Differential set too low

Wide pressure fluctuations (hunting )

Excessive line capacitance

Install check valve near pump outlet

Rotary Servo
Failure to stroke

Differential adjustment

Differential set too low

Goes to full

Differential adjustment

Differential set too high

Sluggish response

Low servo pressure

Check servo pressure

Strokes in steps

Servo cap malfunction

Sticking pin
Wear on linkages or input cam surface

Hydraulic Stroker
Eailure to stroke

Differential adjustment

Differential set too low

Goes to full

Differential adjustment

Differential set too high

Strokes in steps

Servo cap malfunction

Wear on linkages, Sticking stroker piston

Electric Stroker
Failure to stroke

Differential adjustment

Differential set too low

Goes to full
Excessive hysterasis

Differential adjustment
Electric proportional valve

Differential set too high
Change dither on selectrical signal

No response

Electric proportional valve

Faulty wiring, Filter screen plugged

Strokes in steps

Servo cap malfunction

Wear on linkages
Sticking stroker piston

Instability

Air in control

Bleed air from control
Check for air in servo supply




DISASSEMBLY INSTRUCTIONS

Figure 1

Exploded view of pump
with C‘y/

pressure compensator control

10



DISASSEMBLY INSTRUCTIONS

Disassembly .
Disassemble only as far as necessary to replace or repair worn parts.

If the pump has a rear drive, the mounting adapter and coupling must be removed prior to pump disassembly Refer fo
figure 3 page 16.

Clean outside surface of the pump before disassembly. Disassembly area should be clean. A suitable surface should
be used capable of supporting the pump weight of 177 Ibs, 80,3 Kg.

Refer to illustration, see figure 1 and 2

1. Remove plug (49) and drain oil from pump. Position pump with shaft up.

2. Wind maximum volume screw CW (ref item (50), item 1 page 27) so that piston (44) bottoms out. This positions the
cam at approximately zero displacement allowing removal of the drive shaft.

3. Remove socket head cap screws (9). If disassembling PQ Control version, remove tubing and pass thru fitting (56).

4. Remove cradle assembly (8) from the housing. The threaded hole in end of the shaft is provided for lifting
this assembly. Threaded hole is 3/8-16 for P07, M10 for ISO and M12 for DIN shaft.

5. Remove snap ring (4).

6. Remove screws (47) to remove cam bearing (42).

7. Remove shaft (1), bearing, and seal retainer. Support flat face of the rocker cradle and press end of shaft opposite
the bearing end.

8. Remove the shaft seal (1¢) from the retainer (1e) if necessary.

9. Remove retaining ring (20).

10 Press bearing off shaft if necessary. Press against bearing inner race.

11.1f pump contains a volume indicator assembly (52): Refer fo. Figure 2. Remove indicator pointer (2), retaining ring
(9) and pivot nut (1) from pump housing. Remove pivot shaft and fork assembly (3) and (4) through the hole.

11.Remove two screws (34), two washers (25), clearance bearing (24), and two washers (23) from retainer (28).

12 Wind maximum volume screw CCW until piston (44) bottoms out.

13.Remove control cap (50) and control cap (31). (Refer to controls section for controi disassembiy).

14.The piston must be moved outward (away from pump center) to remove cam assembly.

15 Lift cam assembly (10) from pump. (Link {43), pistons and shoes and retainer plate{17), wear plate (22), and hold-
down (45 and 46) are part of the cam assembly.)

16.Remove slide link (43), retaining ring (45), thrust washer (46), pistons, shoes & retainer assembly (17) and wear
plate {22). The pins for the slide link and for the indicator have been pressed into the rocker cam and should not be
removed.

17 Remove two screws (26), and two retainers (28).

18 Remove Belleville washers (18) and barrel stop (19).

19 Attach tool {T-1) (pg. 76) to barrel assembly (14-1). (Two M6 screws are required.) Lift barrel from port plate and
housing.

20.The inner race of bearing (11) has a light press fit with barrel. Do not remove the inner race unless bearing needs
to be replaced. If replacement is necessary, remove seven socket head cap screws (12). Replace with 5/16-18
UNC x 6 1/2 in. long soc hd cap screws. Rest assembly on the extended screws. Press barrel from inner race.
Care must be taken to avoid damage to barrel face.

21 Remove port plate ref. see item (14), and alignment pin {16}, from port block.

The barrel bearing outer race (11} should only be removed from housing if worn, damaged or closer inspection is
needed. A bearing puller should be used for removal.

REWORK LIMITS OF WEAR PARTS

maximum rework minimum dimension
item from original dimension | after rework
wear plate 005", 0127 mm 184" 4674 mm
piston shoe face(pocket) * 4175", 10,605 mm

*shoe face pocket depth must be .004", 0,10 mm minimum

WEAR PLATE
The wear plate finish must be 10 pin., 0,25 pm minimum, flat within .0005", 0,0127 mm and parallel to the backside
within .001", 0,0254 mm total indicator reading.

PISTON SHOE

The piston shoe wear face finish must be 45 pin., 1,143 um min, and must be lapped in a set with the retainer plate. All
shoe sole thicknesses to be within .001", 0,0254 mm after lapping. The maximum permissible shoe and piston axial
looseness is .010", 0,254 mm.

11



PUMP PARTS LISTS

Ref. Figure 1
Exploded view of pump

with
pressure compensator control
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PUMP PARTS LISTS

item |description part no. part no. | qty.

P07-SAE P110-1S0
1 |shaft assembly 1

keyed, no rear drive S$22-15337 | 322-15598

a (shaft) 03291829 [ 032-92197

b (bearing) 230-82216 [ 230-82216

c (seal) 520-82080 [ 230-82080

d (key) 033-71514 | 032-91429

e (seal retainer) 03291835 | 032-91835

keyed, with rear drive S$22-16027 | 322-16028

a (shaft) 032-92525 | 032-92526

b (bearing) 230-82216 | 230-82216

c (seal) 520-82080 [ 230-82080

d (key) 033-71514 [ 032-91429

e (seal retainer) 03291835 | 032-91835

splined, no rear drive 822-15338 | 322-15599

a (shaft) 032-91828 | 032-92198

b (bearing) 230-82216 | 230-82216

c (seal) 5620-82080 [ 230-82080

e (seal retainer) 032-91835 | 032-91835

splined, with rear drive $22-16025 | 322-16026

a (shaft) 032-92524 | 032-92527

b (bearing) 230-82216 | 230-82216

c (seal) 620-82080 [ 230-82080

e (seal retainer) 032-91835 [ 032-91835

P110-DIN

keyed, no rear drive 322-15673

a (shaft) 032-92255

b (bearing) 230-82216

c (seal) 620-82080

d (key) 032-92246

e (seal retainer) 032-91835

keyed, with rear drive $522-16030

a (shaft) 032-92529

b (bearing) 230-82216

c (seal) 620-82080

d (key) 032-92246

e (seal retainer) 032-91835

splined, no rear drive $522-15602

a (shaft) 032-92212

b (bearing) 230-82216

c (seal) 620-82080

e (seal retainer) 032-91835

splined, with rear drive $522-16029

a (shaft) 032-92528

b (bearing) 230-82216

c (seal) 620-82080

e (seal retainer) 032-91835
4 |retainer 356-65086 [ 356-65086 [ 1
5 |O-ring, 70 S-1 ARP 155 671-00155 [ 671-00155( 1
6 |cradle 03292446 [ 032-92477( 1
7 |housing, no rear drive 032-92473 | 032-92579 1

housing, with rear drive 032-92481 032-92580
8 |O-ring, 70 S-1 ARP 263 671-00263 [ 671-00263 [ 1
9 |screw, SHC 361-11213 | 361-11213 [ 14
10 Jcam assembly $22-15903 | 322-15903| 1
11 | bearing 03292449 [ 03292449 1
12 |screw, SHC 361-10234 [ 361-10234 7
14 |barrel & port plate assembly CW 822-16145 | 822-16145| 1

barrel & port plate assembly CCW 822-16146 | 822-16146




PUMP PARTS LISTS

Ref. Figure 1
Exploded view of pump
with
pressure compensator control

PARTS LIST FOR INDICATOR ASSEMBLY

item | description part no. qty.
1 Pivot nut 032-92491 1
2 Indicator 033-70624 1
3 | fork 032-92653 1
4 pivot shaft 032-92492 1
5 glyd ring 679-00030 1
[ Soc. setscrew, 10-32 x 3/16 312-09030 1
7 O-ring, 70 S-1 ARP 114 671-00114 1
8 O-ring, 90 S-1 ARP 914 691-00914 1
9 Retaining ring 356-65070 1

Ref. figure 2
Indicator Assembly (52)
$22-16262

14
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PUMP PARTS LISTS

item| description part no. part no. qty.
PO7-SAE P110-ISO
16 [ dowel pin 324-21610 | 324-21610 1
17 | pistons, shoes, retainer assembly S522-16039 | 822-16039 1
(17-1) retainer plate (1 req'd) 032-92453 | 032-92453
(17-2) pistons and shoes (7 req'd) $22-16031 | S22-16031
18 | Belleville washer 032-91827 | 032-91827 | 2
19 | stop 032-91824 | 032-91824 1
20 | retaining ring 03291825 | 032-91825 1
22 | wear plate 032-92452 | 032-92452 1
23 | lockwasher 348-10016 | 348-10016 2
24 | bearing 032-91602 | 032-91602 1
25 | washer 345-10012 | 345-10012 2
26 | screw, SHC 361-08200 | 361-08200 [ 4
27 | O-ring, 90 S-1 ARP 013 691-00013 | 691-00013 | 6
28 | cam/bearing retainer 03292470 | 032-92470 2
30 | O-ring, 70 -1 ARP151 671-00151 | 671-00151 2
31 | off stroke control side (see page 17) 1
buck-up cap (comp, torque limiter, load sensing) | 522-15447 | $22-15447
electric stroker $522-16204 | 822-16203
hydraulic stroker $22-16202 | S22-16201
rotary servo $522-16200 | 82216199
32 | plug 488-35061 | 447-00032 2
33 | O-ring, 90 3-1 ARP 904 691-00904 none 3
34 | screw, SHC 361-08704 | 361-08704 2
35 | Screw, HHC, M12 x 1,75 x 55 mm Ig. 363-12205 | 363-12205 *
Screw, HHC, M12 x 1,75 x 75 mm lg.(E H.R J,K) | 363-12220 | 363-12220 >
Screw, HHC, M12 x 1,75 x 85 mm Ig. (L) 36312233 | 363-12233 *
39 | ring (qty. 1 for servo, electric & hydraulic stroker) | 03291816 | 032-91816 2
ring (servo, electric & hydraulic stroker) 032-91811 032-91811 1
40 | O-ring, 90 3-1 ARP 906 691-00906 none 2
41 | plug 488-35041 | 447-00032 2
42 | bearing 032-92454 | 032-92454 2
43 | slide link 032-91823 | 032-91823 1
44 | control piston (compensator, torque limiter) 032918368 | 032-91836 1
control piston (servo, electric & hydraulic stroker) | 032-91848 | 032-91848
45 | bearing 032-91830 | 032-91830 1
46 | retainer, white, .062", 1,57 mm thick 032-91853 | 032-91853 1
retainer, red, .064", 1,63 mm thick 033-91854 | 033-91854
retainer, green, .067°, 1,70 mm thick 033-91855 | 033-91855
retainer, yellow, 069", 1,75 m thick 033-91856 | 033-91856
retainer, blue, .071", 1,80 mm thick 03391857 | 033-91857
47 | screw, FHSHCS 316-50001 | 316-50001 2
48 | O-ring, 90 S-1 ARP 916 691-00916 none 1
49 | plug 488-35024 | 447-01016 1
50 | on stroke control side (see page 17) 1
compensator (C1) $522-15394 | S22-15623
compensator (C2) $522-15626 | 82215633
low torque limiter (J1) $522-15401 | 822-15624
low torque limiter (J2) $22-15627 | S22-15634
high torque limiter (K1) $22-15629 | S22-15631
high torque limiter (K2) $522-15635 | S22-15636
load sensing (L1) 822-15402 | 82215625
load sensing (L2) $22-15628 | $22-15637
low torque limiter w/load sensing (V1) S22-16186 | $22-16188
low torque limiter w/load sensing (V2) $522-16195 | $22-16198
high torque limiter w/load sensing (W1) 822-16187 | S22-16189
high torque limiter w/load sensing (W2) S22-16197 | 822-16198
compensator override $522-16205 | 822-16206
low torque limiter override 822-16207 | 822-16208
high torque limiter override $22-16209 | S22-16210
max. volume screw, servo 822-15325 | 822-15613
51 [ shipping plug 449-00019 | 449-00813
52 | plug 488-35030 | 488-35030 1
indicator assembly (see figure 2) S22-16262 | 822-16262
53 [ O-ring, 90 S-1 ARP 914 691-00914 | 691-00914 1

*qgty and size depends on control (31} and (50). see controls section, starting pg 25




REAR DRIVE PARTS LISTS

479 FT-LB 479 FT-LB
(650 Nm) (650 )
2)(5)(1 1
? ]
N
%f\\\\
y Ay i)
SAE 82-2 — %- ISO 160,180 4 BOLT
] 7| SAE 1524
;;;,"//""”////I/////n
%
2%
L]
|
479 FT-LB
{650 Nm)

| 5"/;. N

PTLAIE

1SO 100 4 BOLT
1SO 1254 BOLT

2

I [ |
_— SAE 101-2/4 N
SAE 127-2/4 A
N
\
Figure 3
SAE REAR DRIVES
code ——pA G B Q c N D
flange —» SAE82-2 SAES82-2 SAE101-24 SAE101-24 SAE127-24 SAE127-24 SAE1524
coupling ——16-4 224 224 254 324 384 44-4
item part qty (“A”) __ (modified “A”)  (“B™) (“B-B") (“C™ {“C-C") (“D™)
1 adapter 1 03291900 (03291900 032-91309 03291309 032-91308 03291649 03291282
2 coupling 1 03201901 03292377 032-91361 03291362 032-91383 03291848 032018634
3 SCrew 4 361-16304--8 361-16304-8 361-16304-8 351-16304-8 361-16304-8 361-16304--3 361-16304--8
4 O-ring 1 67100152 67100152  671-00155 67100155 671-00159 67100159 67100163
5 O-ring 1 67100159  671-00159  671-00159 67100159  671-00159 67100159 67100159
[ washer 4 350-10109-
assembly 822-18372 822-15809 822-12867 82212868 S22-12869 822-12920 822-12870
ISO REAR DRIVES
code z Y X T U L
flange 1SO 100 1SO 125 1SO 160 1SO 180 1SO 180 1SO 180
. coupling _y, ISOK25N ISOK32N ISOKAON ISOK4ON ISOKSON DIN 40-18
item part qty
1 adapter 1 032-91383 032-91334 032-91385 03202162 032-92162 032-92162
2 coupling 1 032-91391  032-91390 032:91389 03201389 032-91388 032-92345
3 SCIew 4 361-16304-8 361-16304-8 361-16304-8 361-16304-8 361-16304-8 361-16304-8
4 O-ring 1 671-00155 671-00159 67100164 67100167 671-00167 671-00167
5 O-ring 1 671-00159 671-00159 67100159 67100159 671-00159 671-00159
6 washer 4 350-10109 350-10109  350-10109  350-10109
assembly 82212872 S22-12873 $22-12874 S22-15740 S22-18570 S22-15933

note: code M item (1) blanking plate part no. 032-91468 item (3) blanking plate screws 363-16210-8
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CONVERSION

ROTATION CONVERSION
The following parts and assembly are required for changing shaft rotation:
» A different barrel and port plate assembly is required. The barrel and port plate are matched assemblies, and should
not be ordered separately. The reference part numbers are:
CW - Barrel and Port Plate Assembly S22- 16145
CCW - Barrel and Port Plate Assembly S22- 16146
*» The control piston must be reversed to position it correctly to the control caps. See step 9 pg. 20)
* The control caps location are reversed. see illustrations below.

E, H, R CONTROLS
LOCATION (item 31 Fig. 1)

75 FT-LB
TORQUE
(102 Nm)

=i

*Tlo';zts/L
(15 Nm)

75 FT-LB *C10" CONTROL SHOWN
TORQUE CW ROTATION
(102 Nm)

75 FT-LB
(102 Ny
C.J, K, L, V, W CONTROLS )
LOCATION (item 50 Fig. 1) Figure 4
75 FT-LB
75FT-LB TORQUE
( 182%#5) (102 Nm)

1L FT-LB ()
TORGUE—/L‘ N
(15 Nm)
T CCW ROTATION

i i
75FT-LB ! \
E, H, R CONTROLS

TORQUE
LOCATION (item 31 Fig. 1)

I

(102 Nm)

Figure 5
CONTROL ORIENTATION VERSUS PUMP ROTATION
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PUMP REASSEMBLY INSTRUCTIONS

SHAFT SEAL REPLACEMENT

See illustration Remove worn or damaged seal from retainer. Clean gasket sealant
from retainer. APPLY 360°IN THIS AREA

Install new seal by applying gasket sealant to retainer and pressing seal in retainer.
SEALKITS ... .ttt s i s a e P07 $22-15646-0
............................................. P110 $22-15647-0 i}z

The shaft seal and all "O" rings necessary for total seal replacement may be obtained
by ordering the Seal Kit . These seals are suitable for petroleum base fluids. For fire resistant fluids contact DENISON
HYDRAULICS, Inc. or their authorized distributors to obtain the appropriate
seal kit number.

SHAFT ASSEMBLIES (see parts list, item (1) on page 13)
The following assemblies include shaft, key when applicable, bearing and seal:

P0O7-SAE# P110-ISO # 1a
Keyed, no rear drive assembly $22-15337  S22-15598 47
Keyed, with rear drive assembly S$22-16027  S22-16028 42)
Splined, no rear drive assembly S$22-15338  $22-15599
Splined, with rear drive assembly S22-16025  S22-16026 VRSN

P110-DIN # A
Keyed, no rear drive assembly $22-15673 ;7»/
Keyed, with rear drive assembly S22-16030 §‘¢
Splined, no rear drive assembly §22-15602 b R
Splined, with rear drive assembly $22-16029 qa/@{ \D \()
e (4

PRE-ASSEMBLY
Depending on the repairs, many steps in this section may not be applicable.

The assembly area should be clean and the environment such that foreign matter will not be introduced to the pump
during assembly. All parts must be absolutely clean and free from rust, contamination, lint, or any other foreign matter.
Critical surfaces must be free of dings or scratches. All "O" rings and seals must be clean and carefully examined for
cuts or other damage before installation.

During assembly, occasional reference will be made to the use of lubricating oil for proper assembly. It is important
that any oil used be compatible with the seals and fluid to be used in operation. Compatibility is also necessary for
grease which should be used on all "O" rings to ensure proper assembly without damage.

THREAD LOCKING AND SEALANT

Several screws require a thread locking compound for locking in position. When thread locking compound is required
use Loctite® #242 or equivalent. Where hydraulic sealant is specified, use Loctite® Hydraulic Sealant or equivalent.
Where gasket sealant is specified, use Loctite® Master Gasket or equivalent.

ASSEMBLY
Refer to illustration, see figure 1. See page 26 for tightening torque on plugs

1. Place the port block end of the housing (7) on a suitable surface capable of supporting the pump weight of 177 Ibs,
80,3 Kgs.

2. Install plugs (41) with "O" rings into port block. Install plugs (32) with "O" rings into port block.

3. Install pin (16) in port block. Position port plate (14) on port block and over pin. To view correct port plate for shaft
rotation specified. See illustration, below

Port Plate for CW Shaft Rotation Port Plate for CCW Shaft Rotation
(Ref. Barrel and Port Plate Assembly $22-16145) (Ref. Barrel and Port Plate Assembly $22-16146)

SLOT FOR PORT
BLOCK LOCATING PIN

18



PUMP REASSEMBLY INSTRUCTIONS

,/y\
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®

w

Ref. Figure 1
Exploded view of pump
with
pressure compensator control
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PUMP REASSEMBLY INSTRUCTIONS

4. Press bearing outer race (11) into housing (7).

BARREL AND INNER RACE ASSEMBLY
5. Thread seven M8-1,25 studs into bearing inner race. Lower barrel (14)
over studs and seat. If the inner race is heated to 150°F, 65°C, barrel will

| @ slide into position without force. If race is not heated, longer screws (12)
M‘“ I can be used to draw the race and barrel together. Insert screws (12) and
i torque to 30 Ibs ft., 40 Nm. See illustration

n 6. Apply oil to face of port plate and inner bearing race. Attach tool T-1 to
. barrel with two M6 screws. Carefully lower barrel assembly into housing
engaging inner race into rollers of outer bearing race, barrel may then be
lowered until it has seated on port plate.
—_— 7. Insert two "O" rings (27) into each retainer (28). Apply thread locking
compound to two screws (26) and secure retainer to housing. Torque to 84 Ibs-in., 9,5 Nm.

8. Apply thread locking compound to two screws (26) and assemble the other retainer on opposite side of housing.
Torque to 84 Ibs-in., 9,5 Nm.

9. Assemble the two piston rings (39) on control piston (44). Insert control piston (44) into housing bore that is used
with the control caps. For CW shaft rotation, the long end of the piston must be positioned to the right. (Ref. fig.1)
For CCW rotation, the long end of the piston is to the left.

10. Position Belleville washers (18) on barrel, See illustration. To insure proper pump opera-
tion and correct barrel holddown force they must be assembled exactly as shown. Place
barrel stop (19) on Belleville washers and center the washers and stop on barrel.

CAM ASSEMBLY

11. Set cam assembly (10) on suitable surface protecting cam surfaces from damage during
assembly. See illustration

12. Place wear plate (22) on cam.

13. Position pistons-shoes-retainer assembly (17) over center post and against wear plate.

14. Install thrust washer (45) over center post.

15. Six different retainers (46) are available for setting the shoe holddown. Each retainer is
marked: white dot .062", 1,57 mm thick, red dot .064", 1,63 mm thick, green dot .067",
1,70 mm thick, yellow dot .069", 1,75 mm thick, and blue dot .071", 1,80 mm thick. Install the thickest retainer
with the dot side up, that will fit in the groove on the center post and allow a clearance of .003"-.005",
0,076-0,127 mm between the shoe and wear plate. A .003", 0,076 mm feeler gage must go completely under

any shoe, and a .005”, 0,127 mm feeler gage must not go under any
shoe while holding a piston and lifting tightly against the shoe retainer.

‘“ The piston and shoe assembly must be free to rotate easily by hand.
Rotate 360° to confirm there is no binding and that each shoe is free in
the retainer plate. Oil the assembly thoroughly.

16. Install slide link (43) on rocker cam pin as shown.

46 17. Oil barrel bores before installing cam assembly. The piston must be
moved outward (away from pump center) so that clearance is provided for

45 . installing the rocker cam assembly. Lower cam assembly into the housing

~ with the slide link positioned so it will engage into the control piston (44).

The seven pistons (17) must first be engaged into the barrel bores.
Next the slide link (43) must engage into the control piston (44). Continue
lowering rocker cam assembly until it is seated on cam/bearing retain-
ers(28).

18. Apply thread locking compound to two screws (34) and assemble clear-

= ance-bearing (24) to cam-bearing retainer (28) using the screws (34), two
-005/.003" (,127/,076 mm) washers (25) and two washers (23). Move rocker cam to the right until it
SHOE CLEARANCE is against stop. Set clearance between clearance bearing (24) and cam at

.006", 0,152 mm. Torque screws to 6 Ibs-ft., 8,1 Nm maintaining the .006",
0,152 mm clearance.
19.Ad]just piston (44) toward the off stroke control side (31). This will place the cam at
approximately zero displacement and provide clearance for the shaft installation. /7

24

»

. , 152 mm
CAM BEARING CLEARANCE

20



PUMP REASSEMBLY INSTRUCTIONS
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Ref. Figure 1
Exploded view of pump

with
pressure compensator control
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PUMP REASSEMBLY INSTRUCTIONS

- Continued -

Rocker cradle assembly

20.Apply thread locking compound to two screws (47) and assemble two cam bearings (42) to cradle (6). Torque to 33
Ibs-in., 3,8 Nm.

CAM BEARINGS

THREAD LOCK-
ING COMPOUND
33 IN-LB, 3,3 Nm

CRABLE SECT, A-A

21. Press bearing (1b) on shaft (1a). Press on inner race only.

22. Apply over 360° bead of gasket sealant to seal retainer (1) per following sketch. Press shaft seal (1¢) into seal
retainer (1e).

23. Install shaft seal and retainer on shaft using Tool T-3 to protect seal.

24 Install "O" ring (5) in cradle (6).

25. Press seal retainer and bearing and shaft assembly into bore of cradle (6)

using Tool T-2.
26. Install snap ring (4) to cradle.
27. Install "O" ring (8) to rocker cradle. %
28. Install retaining ring (20) on shaft.
29. Center Belleville washers and barrel stop. Lower rocker cradle assembly
into pump housing with the step in the rocker cradle correctly positioned
so that clearance is provided for slide link (43). The threaded hole in the
end of shaft should be used to support the assembly. SAE shafts use
3/8-16 threads, 1ISO shafts use M10 threads, DIN shafts use M12
@ threads. The shaft spline must first engage the splined barrel stop (19),
@ thru the Belleville washers (18) and engage the barrel spline. The
assembly will then rest on the cam.

30. Install socket head cap screws (9) as shown. Torque evenly to 57 ft-Ib
(77 Nm). Install case drain plug (49) and shipping plug (51). If pump
does not contain displacement indicator, install plug (52) and "O" ring
(53) in indicator hole.

APPLY 360°IN THIS AREA

apply
thread
locking
(@) compound

e Il e ® ©
g I @

INDICATOR ASSEMBLY OPTION

See figure 2. To install indicator assembly, loosen setscrew (6), remove indicator
(2) and slide shaft out of nut (1). Guide fork into indicator hole in housing to
engage the pin on the hanger. a 1/4-20 SHCS or threaded rod may be used to
hold the shaft. Slide nut (1) over shaft and tighten nut in threaded hole. Pull
shaft out to slip retaining ring (9) into groove in shaft. Use maximum volume
stop to set pump on zero displacement (10.2 turns from full). Install indicator,
set pointer on “0” and lock in position. ref. Figure 2

Indicator assembly

22



PUMP REASSEMBLY INSTRUCTIONS

Ref. Figure 1 @
Exploded view of pump
with B
on

pressure compensator control

23



CONTROLS ASSEMBLY

PUMP REASSEMBLY INSTRUCTIONS

Install control cap assemblies (50) and (31). The control caps must be positioned on the housing for either CW or CCW
pump rotation. See figures 4 & 5 for correct orientation. The control piston (44) was assembled previously for the cor-
rect pump rotation. Install eight hex head cap screws (35) into caps and torque to housing with 75 Ibs-ft., 102 Nm.

75 FT-LB
TORQUE

E,H,R

(102 Nm)

} CONTROLS LOCATION

E

1FT-LB

i
75 FT-LB |
TORQUE
(102 Nm)
C,J,KL VW

CONTROLS LOCATION

75FT-LB
TORQUE
(102 Nm)

C,JKLVW
CONTROLS LOCATION

TORQUE

i
11 FT-LB H
TORQUE-/L= !
(15 Nm) |
*C10" CONTROL SHOWN T L T === CCW ROTATION
CW ROTATION i i i
75FT-LB 75 FT-LB__IT" .
TORQUE TORQUE
(102 Nm) (102 Nm) E,H,R
y H,

ref. Figure 4

ref. Figure 5

CONTROLS LOCATION

If the pump has a rear drive feature, assemble coupling and adapter. See illustration, figure 3.

479 FT-LB 479 FT-LB

(650 Nm)

®

SAE 101-2/4 a—
e N
SAE 127-2/4 \ ] )

24

1SO 100 4 BOLT
1SO 125 4 BOLT

1SO 160, 180 4 BOLT

SAE 1524

479 FT-LB

{650 Nm)

"

vz

Ref. Figure 3




CONTROLS

GENERAL

The instructions contained in this manual cover complete disassembly and reassembly of the controls. Before pro-
ceeding with the disassembly or reassembly of any unit, this manual should be studied in order to become familiar with
proper order and parts nomenclature

DESCRIPTION OF OPERATION

A pilot operated valve spool and sleeve combination is the core of the control function. For the compensator, torque
limiter and load sensing controls, system pressure is applied to the input port of a three-way valve, and to one end of
the vaéve spool. A small orifice feeds this pressure to the other end of the spool, and limits pilot flow to approximately
115 in /minute, 1,9 Ipm. A spring on this end biases the spool to normally port the control piston to pump case. This
control piston links to the pump cam. ©On the opposite end of the control piston a small buck-up piston connects to
system pressure. This force, pump timing forces, and a spring combine to put the pump on stroke.

PRESSURE COMPENSATOR

A spring-loaded cone and seat connected to the spring end of the three-way spool establishes an adjustable pressure
limit on this end of the spool. When system pressure reaches this value, flow through the spool creates a pressure
difference across the spool. At approximately 250 psi, 17,2 bar difference, the spool shifts toward the spring, re-direct-
ing the control piston port to system pressure. This pressure applied to the control piston overcomes the forces
putting the pump on stroke, causing the pump to reduce displacement. When the pump pressure drops, the spool
meters to maintain the pump pressure at approximately 250 psi, 17,2 bar above the controlled pressure on the spring
side. The spring end of this three-way spool may also be connected to a remote pressure control, through the vent
port, “V”.

LOAD SENSING CONTROL

In the load sensing control, the system load pressure is applied to @ modulating valve which establishes the compen-
sator vent pressure at 200 psi, 13,8 bar above load pressure. Adding the differential pressure across the compensator
spool to this pressure, the pump outlet pressure is approximately 350 psi to 450 psi, 24,1 to 31 bar above load pres-
sure. There is essentially no flow in the sensing line, and the pump supplies the flow required to develop 350 psi to
435 psi, 24,1 to 30 bar across the.metering valve to the load.

TORQUE LIMITER

The input torque is limited to a set value with the torque limiter control. To limit input torque, pump displacement is
reduced when pressure increases, and vice versa. This is accomplished by controlling the compensator pilot pressure
with a linkage to the pump stroking piston.

The compensator vent connects to one end of a pin which is spring loaded on the other end. The pin slides through a
spool which is positioned by a linkage to the control piston. Vent flow passes through the pin to a cross drilled hole,
which is opened or blocked by the motion of the spool. As system pressure increases, the pin moves against the
springs till the cross drilled passage opens, venting the compensator and causing the pump to reduce displacement.
As displacement reduces, the sleeve follows, closing the cross drilled passage and establishing control at a higher
pressure. For any pressure, there is a corresponding pump displacement. The position of the spool is controlled by
the pressure acting against two springs, one which is always in contact with the pin, and the other which comes in con-
tact as pressure increases, providing an increase in spring rate as pressure increases

TORQUE LIMITER WITH LOAD SENSING
A modulating valve is mounted to a torque limiter body to provide a load sensing control with torque limiting and pressure
compensator override

ROTARY SERVO CONTROL

The rotary servo control is mounted on the off-stroke side of the control piston. Servo pressure is connected to the
input port of a four-way valve, and to the end of this valve spool. A drilling and orifice connects to the opposite end of
the spool. One cylinder port connects to the “off stroke” end of the control piston, while the other cylinder port con-
nects to the “on stroke” end of the control piston, through the control on the opposite side.

A rotatable shaft converts to a linear motion on a pin. A sleeve over the pin is driven by a linkage to the control pis-
ton. The sleeve/pin combination meters pilot flow from the four-way valve controlling the shifting of the four-way valve,
in such a manner that the four-way valve shifts to hold the cylinder position to the corresponding position for the input
rotation.
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CONTROLS

HYDRAULIC STROKER

In the hydraulic stroker, a spring loaded piston is attached to the pin. A control pressure of 50 psi, 3,45 bar causes the
piston to commence to move against the spring, to position the pin in proportion to the control pressure, and thus
cause the pump to stroke in proportion to control pressure. Full displacement is achieved at 225 psi, 15,5 bar.

ELECTRIC STROKER

By mounting an electrically modulated pressure control valve on the hydraulic stroker to establish the control pressure,
pump displacement is controlled by an electrical signal. For a 24 volt coil, the pump commences to stroke at approxi-
mately 175 mA electrical signal, and will be at full displacement at approximately 275 mA.

PRESSURE COMPENSATOR AND TORQUE LIMITER OVERRIDE

An override pressure compensator or a torque limiter control mounts on the smaller diameter of the control piston,
opposite the servo, hydraulic or electric stroker. In the normal position, the spool in the override control connects this
piston to the control valve on the opposite side, allowing control by the stroker. When system pressure or torque
exceed the override setting, this spool connects system pressure to the smaller diameter control piston, to override the
rotary servo, hydraulic or electric stroker command and reduce displacement according to the compensator or torque
limiter setting. Override pressure must be sufficient to overcome servo pressure acting on the larger diameter piston.

TIGHTENING TORQUE FOR HYDRAULIC PLUGS

PORT SIZE ft-lbs Nm

SAE-4 11 15

SAE-6 18 24

SAE-8 46 62

SAE-10 75 102

SAE-14 130 175

SAE-16 135 183

1/4 BSPP 18 24

3/8 BSPP 18 24

1/2 BSPP 93 126

1” BSPP 146 198
PORT SIZES
...................... DESCRIPTION ... eeeeeeee. POT G MOD L. .P110 C MOD
PORT C1 ...... OFF-STROKE CYLINDER GAGE.........c.cceviiininec e SAE-4 ......... 1/4 BSPP
PORT C2 ... ON-STROKE CYLINDER GAGE..........ccooeevii i SAE-4 ......... 1/4 BSPP
PORTD ........ CASE DRAIN ..o SAE-20 ........ 1-1/4 BSPP
PORT D1 ...... CASE DRAIN ..o e SAE-20 ........ 1-1/4 BSPP
PORT DG......DRAIN GAGE, AIR BLEED PORT .....coco it SAE4 ......... 3/8 BSPP
PORT AG.....INLET GAGE ... 1/4 BSPP
PORT BG....SYSTEM GAGE ... e 1/4 BSPP
PORT BG1....ALTERNATE SYSTEM GAGE 1/4 BSPP
PORTE ........ ELECTROHYDRAULIC STROKER SERVO SUPPLY 1/4 BSPP
PORTH ... HYDRAULIC STROKER SIGNAL 1/4 BSPP
PORT LS ...LOAD SENSING LINE 1/4 BSPP
PORTV ... COMPENSATOR, TORQUE LIMITER, LOAD SENSING VENT ............. SAE-8 ......... 3/8 BSPP
PORT V1 ...... SERVO VENT ..o s s SAE-4 ......... 1/4 BSPP
PORT X ........ SERVO SUPPLY ..ot SAE6 ......... 3/8 BSPP
PORT XG.....8ERVO GAGE ......cccccoor s SAE-10 ........ 1i12 BSPP
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PRESSURE COMPENSATOR
paris list

PRESSURE COMPENSATOR CONTROL

CCW ROTATION

CW ROTATION

O—]

) -

=

s QOGO ®\\
NOT SHOWN
P07 P110 QTY.
ITEM[DESCRIPTION PART NO. | PART NO. |C10/50C20/80
1 [Maximum Stop (Fig. 7) 52215467 |S22-15467] 1 —
Maximum Handwheel (Fig. 8) |322-15448 |522-15448] — 1
2 [*Compensator Control (Fig. 6) |322-15394 | 322-15623 1
*Compensator Control (Fig. 6) |S22-15626 | 322-15633 1
3 |Buck Up Cap (Fig. 9) S22-15447 | S22-15447] 1 1
4 |Screw-H.H.C_M12 x 55 mm 363-12205 | 363-12205] 8 8
5 [Screw-HH.C, M12x 75 mm | 363-12220 | 363-12220] — 2
6 |Control Piston 032-91836 | 032-91836] 1 1
7 _|O-Ring, 90 S-1 ARP 013 591-00013 | 691-00013] 2 2
8 |0-Ring, 70 S-1 ARP 151 671-00151 | 671-00151 2 2
9 |Piston Ring 032-91816 | 032-91816| 2 2
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PRESSURE COMPENSATOR CONTROL

COMPENSATOR DISASSEMBLY

1.

5.

6.

See Figure 6. Back off maximum volume screw or handwheel to full displacement. Remove maximum volume screw
or handwheel assembly.

2. Remove bolts holding cap to pump.
3.
4. Remove adjusting plug (2) and attached parts. Remove seal piston (5). Note: a 10-24 screw may be used to assist in

Remove plug (15) and attached parts. Remove spring (11) and spool {18).

pulling the piston. Remove spring (7) and cone (8).

Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve or cap is worn, replace
the cap-sleeve assembly (1).

Examine seat (10) for wear. Do not remove unless damaged.

ASSEMBLY
See page 26 for tightening torque on plugs

1.
2.
3.
4.
5. Lubricate O-ring and install cone (8), spring (7) and seal piston into bore in cap (1), being careful that cone enters seat

0~ O

Install Avseal plugs (9) and .047”, 1,19 mm. orifice (19} in body.

Press seat (10) into bore squarely against shoulder in bore.

Install spool (18) into bore as shown. Install spring (11) over end of spool. Install O-ring (6) on seal piston (16).
Lubricate and install into plug (15). Install plug (15) into cap. Install screw (3), nut (4) and plastic cap (17).
Install O-ring (6) on seal piston (5).

(10). Install remaining parts. Torque plugs (12) and (21)

. Note proper location for cap on pump (pg. 24). Install O-rings on interface between cap and pump control pad.
. Install cap on pump control pad, guiding the control piston into the bore. Install maximum volume stop assembly.
. Torgue mounting bolts to 75 Ibs.* ft., 102 Nm.
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PRESSURE COMPENSATOR CONTROL

DIFFERENTIAL
17 ) ADJUSTMEN]T( ;5

COMPENSATOR

16 ADJUSTMENT
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13 SYSTEM
PRESSURE
FIGURE 6
PO7 P110
PARTS LIST FOR FIGURE 6 ITEM] DESCRIPTION PART NO.  QTY. PART NO. QTY.
P07 C10 compensator S22-15394 1 Cap-Sleeve Assembly S22-15321 1 $522-15604 1
P110 C10 compensator S22-15623 2 | Adjusting Plug 032-91814 1 03291814 | 1
P07 C20 compensator S22-15626 3 | Socket Setscrew 5/16-24 x 1 312-13160 1 312-13160 1
P110 C20 compensator 822-15633 4 | Nut, 5/16-24 335-13100 2 335-13100 | 2
5 | Seal Piston 031-59367 | 1 031-59367 | 1
6 | O-Ring 90 S-1 ARP 012 691-00012 2 69100012 | 2
7_| Spring 032-91798 1 03291798 | 1
8 |Cone 036-12288 1 036-12288 | 1
9 | Avseal Plug 447-00026 | 2 447-00026 | 2
10 | Seat 036-11692 1 036-11692 | 1
11| Spring 033-71086 1 033-71086 | 1
12 | Plug 488-35055 1 447-01008 | 1
13 | O-Ring, 90 S-1 ARP 910 691-00910 | 2 691-00910 ] 1
14 | O-Ring, 90 S-1 ARP 017 691-00017 | 1 691-00017 | 1
15 | Plug 031-57368 | 1 031-57368 | 1
16 | Seal Piston 032-91305 | 1 032-91305 ] 1
17 | Cap 449-00612 1 449-00612 | 1
18 | Spool 032-59482 1 032-59482 | 1
19 | Orifice Plug, 047" 119 mm. 033-256528 il 033255628 | 1
21 | Plug 488-35018 il 447-00032 | 1
22 | O-Ring, 90 3-1 ARP 908 591-00908 il - -
25 | Setscrew 5/16-24 x 1-1/4 312-13180 1 312-13180 | 1
26 | Acorn Nut 036-33474 il 036-33474 | 1
28 | Plug 488-35061 2 447-01004 | 2
29 | O-ring, 90 S-1 ARP 904 691-00904 2 - -
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MAXIMUM VOLUME STOP

3E ‘ —Q PARTS LIST FOR FIGURE 7
maximum volume stop S22-15467
—
/} } ) ITEM| DESCRIPTION PART NO. |QTY.
. 1 |Plug 8HP5N-S 488-35018] 1
! L§/@ 2 |O-Ring. 90 S-1 ARP 908 |691-00808| 1
Pl 3 | Nut, M16 Hex 032-91822] 1
ol i,/® 4_|Screw, Soc_Set 311-50001 ] 1
e 5 |O-Ring,70S-1 ARP 115 |671-00115| 1
| |
o
| |
| |
Figure 7

maximum volume stop

PARTS LIST FOR FIGURE 8
handwheel S22-15448

ITEM] DESCRIPTION PART NO. |QTY.

1 | Bracket 032-92066] 1

2 | Screw 032-920567] 1

3 | Nut Hex 333-25000] 1

4 | Handwheel 031-59911] 1

e 5 | Nut. Elastic Stop 1/2-13 331-20100] 1
6 [O-Ring, 90 S-1 ARP 115 | 691-00115] 1

§\\\ 7 | O-Ring 90 S-1 ARP-118 | 691-00118] 1
8 | Ball 201-12001 ] 1

9 | Ball 201-04001] 2

10 | Seat 032-92058] 1

Figure 8
Handwheel maximum volume stop

MAXIMUM VOLUME HANDWHEEL DISASSEMBLY

. See Fig. 8. Remove the two screws holding the bracket (1) to the control cap.

. Turn the handwheel counter-clockwise to remove the stop screw from the control cap.

. Remove nut (5) and handwheel (4) from the stop screw (2).

. Remove nut (3). Screw (2) may now be slipped through the bracket (1) to examine parts and to replace Q-ring (6).

. Seat (10) pivots and rotates on ball (8) and is retained by pressing two balls (9) into screw (2). Replace assembly if
damaged.

B whN =

ASSEMBLY

1. Install ball (8) and seat (10) in screw (2).

2. Press halls (9) into screw (2) to retain seat

3. Install O-ring (6) on screw (2). Lubricate O-ring and slide screw into bracket (1). Install remaining parts.
4. Turn handwheel clockwise into cap till the screw contacts the control piston.

5. Install and torque the assembly screws to 75 ft-lb, 102 Nm.
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BUCK-UP CAP

2

FIGURE 9
Buck-up cap assembly

PARTS LIST FOR FIGURE 9
buck-up cap S22-15447

ITEM | DESCRIPTION PART NO. |QTY.
1 Piston 03292202 | 1
2 Spring 03292205 | 1
3 Sleeve 03292203 | 1
4 Control Cap 03291832 1
5 Q-Ring 691-00920 | 1
8 Plug 03292204 | 1
7 Avseal Plug 447-00026 1

BUCK-UP CAP DISASSEMBLY

2.
3.

. See Figure 9. Set maximum volume stop to full displacement. Remove 4 screws holding cap to pump. Caution!

Spring load could cause injury!
Remove cap assembly from pump.

Remove and examine spring (2) and piston (1). If sleeve (3) is worn, press it out and replace.

ASSEMBLY

1.

Install Avseal plug (7) into cap. Press sleeve (3) into cap to shoulder. Install piston (1), O-ring (5) and plug (6) into
cap.

Install O-rings on interface between cap and pump control pad. Install spring (2) ) into control piston.

Install cap assembly on pump housing as indicated on page 17 Fig. 5, guiding the control piston into the bore.

Torque the assembly bolts to 75 ft-Ib, 102 Nm. Torque plug (7) to 225 Ib-ft, 305 Nm.
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TORQUE LIMITER CONTROL

i
@ NOT SHOW (~ ) ) w

CCW ROTATION

CW ROTATION

JIK20, 80
CD\ 0101010
TORQUE LIMITER Mmm@ NOT SHOWN
foﬁ‘qgfm';.'tse: ITEM|DESCRIPTION PaRYNo | PaRTRio. | Ja KA T ka0
T |Maximum Stop (Fig. 7] S2215467 | 522154671 1] 1] — ] —
Maximum_Handwhesl (Fig 8] | 522-15448 | 522-15448] —] —1 1 | 1
2 [*Low Torque Limiter (J10)(Fig_11) | 522-15401 | 52215624 11 —| — | —
“Low Torque Limiter (J20)(Fig_11) | 52215627 | 522-16634] —| —| 1 | —
“High Torque Limiter(K10)(Fig. 11) | 522-15620 | 522156311 —| 1| —
*High Toraue Limiter (K20)(Fig. 11)] 52215635 | 522-15636] —] —| — | 1
3 [Buck Up Cap (Fig. 9) S22.15447 | S22-18447] 11 11 1 |1
7 |Screw-HHC . M12 x 55 mm 36512205 | 363.12205] 6] 61 4 | 2
5 [Screw-HHC. M12 x 80 mm 36512220 | 363.12220| 2| 2| 4 | 2
& [Control Piston 03291836 | 03291836 1] 1] 1 | 1
7 [O-Ring. 60 51 ARP 013 591-00013 | 69100013 2| 21 2 | 2
8 [O-Ring, 70 51 ARP 151 571-00151 | 671-00151] 21 21 2 | 2
5 [Piston ring 032-91816 | 03291816 | 2| 2| 2 | 2

*Include items 1,4, 5, 7and 8
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TORQUE LIMITER CONTROL

DIFFERENTIAL
17 ) ADJUSTMENT ;.

~
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FIGURE 10
TORQUE LIMITER CAP
PARTS LIST FOR FIGURE 10 P07 P110
PO7 torque limiter cap S22-15407 ITEM| DESCRIPTION PART NO. QTY] PART NO. QTY
P 110 torque limiter cap S22-15607 1 | Cap-Sleeve Assembly 322154081 1 |822-15608 | 1
Adjusting Plug 032-91814 | 1 1032-91814 1 1
3 | Socket Setscrew 5/16-24 x 1 | 312-13160 | 1 ]| 312-13160 | 1
4 | Nut 5/16-24 335-13100 | 2 | 335-13100 | 2
5 | Seal Piston 031-59367 1 1 ]1031-59367 | 1
6 | O-Ring, 90 S-1 ARP 012 691-00012 | 2 | 691-00012 | 2
7 | Spring 032-91798 1 1 103281798 | 1
8 |Cone 036-12288 1 1 ]036-12288 | 1
9 | Avseal Plug 447-00026 | 2 | 447-00026 | 2
10 | Seat 036-11692 1 1 ] 036-11692 | 1
11 1 Spring 033-71086 1 1 ]1033-71086 | 1
12 | Plug 488-35055] 1 144701008 | 1
13 | O-Ring, 90 S-1 ARP 910 691-00910 | 2 | 691-00910 | 1
14 1 O-Ring, 90 S-1 ARP 017 691-00017 1 1 169100017 | 1
15 | Plug 031-57368 1 1 | 031-57368 | 1
16 | Seal Piston 032-913051 1 103291305 | 1
17 _1Cap 448-00612 | 1 | 448-00612 | 1
18 | Spooal 032-59482 1 1 ]032-59482 | 1
19 | Orifice,_.047”, 1,19 mm. 033-25528 1 1 ]033-25528 | 1
21 | Plug 488-35018 | 1 | 447-00032 | 1
22 | O-ring, 70 3-1 ARP 908 £691-00908 1 1 - -
25 | Setscrew 5/16-24 x 1-1/4 312-13180 1 1 | 312-13180 | 1
26 | Nut_Acorn 5/16-24 036-33474 1 1 ]1036-33474 | 1
27 | O-Ring, 70 S-1 ARP 008 671-00008 1 1 | 671-00008 | 1
28 | Plug 488-35061 ] 2 |447-01004 | 2
29 | O-ring 90 S-1 ARP 904 691-00904 | 2 - -
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TORQUE LIMITER CONTROL

29 | O-Ring. 70 S-1 ARP 035 671-00035] 671-00035

30 | Dowel Pin_1/8 Dia. x 1.50 Lg] 324-20824] 324-20824

35 | Screw, SHC 10-32 x 1/4 312-09041] 312-09041

36 | Nut 032-91645] 032-91645

FIGURE 11
Torque Limiter
PARTS LIST FOR FIGURE 11 PO7 P110 QTy.
P07 code J10.J50 522-15401 ITEM| DESCRIPTION PART NO.| PARTNO. |J . K
P07 code J20,J50 522-15627 1| Cap {Figure 10 522-15407] §22-15607 |1 | 1
P07 code K10K50, 522-15629 3 | Screw 032.91461] 032-91461 [1 | 1
P07 code K20K80, 522-15635 5 | Clevis pin 321-40000] 321-40000 [ 1 | 1
P110 code J10J50, $22-15624 6 | Spring, Compression 032-92100] 032-92100 |1 [ 1
P110 code J20,780 §22-15634 7_| Plug. Avseal 447-00026] 447-00026 |1 | 1
P110 code K10K50, $22-15631 8 | Screw 032-91445] 032-91445 |1 | 1
P110 code K20,K80 822-15636 9 | Nut, Hex Jam 1/4-20 UNC [ 340-00038] 340-00038 |1 | 1
10 | Hex Nut, 3/4-16 UNF 032-91449] 032-91449 |1 [ 1
11 | Plug, 8HP N-S 488-35018] 488-35018 |1 | 1
14 | O-Ring, 90 S-1 ARP 908 691-00908] 691-00008 |1 | 1
15 | Screw, Primary Adjusting 032-01446] 032-91446 |1 1
16 | Body assembly $22-15396] 522-15396 |1 | 1
17 | Outer Spring — J Version 032-91440] 032-91440 1 1 —
Outer Spring — K Version 032-91440] 032-91440 | — 1 1
18 | Inner Spring — J Version 032-92240] 03292240 | 1 —
Inner Spring — K Version 032-01441] 032-91441 |— 1 1
19 | Spring Retainer 032-91819] 032-91819 |1 | 1
21 | Spool 032-91438] 032-91438 |1 | 1
23 | O-ring, 70 $-1 ARP 118 671-00118] 671-00118 |2 | 2
25 | Plug, 12 HPSN-§ 488-35014] 488-35014 |1 | 1
26 | O-Ring, 90 $-1 ARP 912 691-00912] 691-00912 |1 | 1
27 | Sleeve 032-91437] 032-91437 |1 [ 1
28 | Arm assembly 522-15520] 522-15520 |1 | 1
114
1 11
2 |2
111
1 11

45 | O-Ring, 70 S-1 ARP 010 671-00010] 671-00010
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TORQUE LIMITER CONTROL

DISASSEMBLY

1.
2.

XN o R

9.

See Figure 11. Remove 2 screws holding torque limiter body (16) to cap assembly {1).
Remove all parts from torque limiter body (16) except pin (30) and arm assembly (28). It is not necessary to remove
these parts unless broken or worn. Examine parts for wear or damage.

. Remove screw (3). Examine head for excessive wear, and body for smooth sealing surface with O-ring.

Remove maximum stop handwheel assembly or maximum stop screw assembily.

Remove cap assembly (1).

See Figure 10. Remove plug (15) and attached parts. Remove spring {11) and spool (18).
Remove adjusting plug (2} and attached parts. Remove spring (7) and cone (8).

. Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve or cap is worn, replace

the cap-sleeve assembily (1).
Examine seat (10) for wear. Do not remove unless damaged.

ASSEMBLY
See page 26 for tightening torque on plugs

1.

2.
3.

9.

See Figure 10. Install Avseal plugs (9) and .047”, 1,19 mm. orifice (19) in body.

Press seat (10) into bore squarely against shoulder in bore.

Install spool (18) into bore as shown. Install spring (11) over end of spool. Install O-ring (6) on seal piston (16).
Lubricate and install into plug (15). Install plug (15) into cap. Install screw (3), nut (4) and acorn nut (17). Install plug
(12), (21) and (28). Torque plugs.

. Install O-ring (8) on seal piston (5). Lubricate O-ring and Install cone (8), spring (7) and seal piston (5) into bore in

cap (1), being careful that cone enters seat {(10). Install adjusting plug (2), screw (25), nut (4) and acorn nut (28).

. Carefully install O-ring (27) in the cap.
. Note proper location for control cap (pg. 24). Install O-rings on interface between cap and pump control pad. Install

cap, guiding control piston into bore. Torque mounting screws to 75 Ib.*ft., 102 Nm.

. Install maximum volume handwheel or screw assembly. Set stop to clear control piston.
. See Figure 11. Apply thread locking compound on threads of screw (3), lubricate the shank, thread through the cap

into the control piston, and torque to 5 Ib.*ft., 6,8 Nm

Measure height from control cap to top of screw. With control piston at full displacement, dimension must be
1.50 +/- 03 in.,, 38,1 +/-0,76 mm.

10.Press dowel (30) into body (16), through the link assembly (28), to 1/4”, 6,35 mm below surface. Apply hydraulic

sealant to threads of screws (35) and install over dowel (30).

11. While sleeve (27) is engaged into dowel on link {28), slide spool (21) into bore of body (16), and through sleeve (27).

Spool (21) must move freely and easily at all positions of the link (28).

12.Assemble remaining parts per drawing. While spring retainer is engaging clevis pin (5) under dowel of link (28), slide

the other opening of spring retainer over the top of the screw (3). Attach body assembly (18) to cap (1) and torque
screws to 75 |b.*ft., 102 Nm.
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LOAD SENSING PRESSURE COMPENSATOR CONTROL

CCW ROTATICN

CW ROTATION

J @f L10, L50 L20, L80

ITEMS @ @

LOAD SENSING CONTROL NOT SHOWN
parts list
Po7 P110 QTy.
ITEM | DESCRIPTION PART NO.| PART NO. |L10, L50 L20, L80

1 Maximum Volume Stop (Fig. 7) $522-15467] S22-15467 1 —

Maximum Volume Handwheel (Fig. 8) 522-15448] $22-15448 — 1
2 *Load Sensing Control (L1*){(Fig. 12) $22-15402] 822-15625 1 —
2 *Load Sensing Control (L2*¥)(Fig. 12) $522-15628] $22-156637 — 1
3 Buck Up Cap (Fig. 9) $522-15447| S22-15447 1 1
4 Screw-HH.C.M12 x 55 mm 363-12205| 363-12205 6 4
5 Screw-HH.C.. M12 x 80 mm 363-12225] 363-12225 — 2
6 Screw-HH.C. M12 x 90 mm 363-12240| 363-12240 2 2
7 Control Piston 032-91836| 032-91836 1 1
8 O-Ring, 90 3-1 ARP 013 691-00013] 691-00013 2 2
9 0-Ring, 70 S-1 ARP 151 67100151 671-00151 2 2
10 | Piston Ring 03291816 03291816 2 2

*Include items 1 (Maximum Volume Stop), 4, 6, Band 9
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LOAD SENSING PRESSURE COMPENSATOR CONTROL

@ SECTICN A-4A

PARTS LIST FOR FIGURE 12
LOAD SENSING COMPENSATOR
PO7LI* 822-15402

PO7L2* 822-15625
PI1IOLI*S22-15625

P110L2* 822-15637
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"LS"LOAD SEWSE

DIFFRENTIEL

load sensing compensator controf

PO7 P110
ITEM] DESCRIPTION PART NO. QTY|]PART NO. QTY
1 | Cap-Sleeve Assembly S22-151431 1 152215176 | 1
2| Adjusting Plug 03291814 |1 1 103291814 ] 1
3 | Socket Setscrew 312-13160 |1 1 ]312-13160 ] 1
4 | Nut, 5/16-24 335-13100 | 2 |335-13100 | 2
5 | Seal Piston 031-59367 | 1 1031-59367 | 1
6 |9O-Ring 90 S-1 ARP 012 691-00012 | 2 169100012 | 2
7 1Spring 03291798 | 1 103291798 | 1
8 |Cone 036-12288 | 1 1036-12288 | 1
9 | Avseal Plug 447-00026 | 5 1447-00028 | 5
10 | Seat 036-11692 | 1 ]1036-11692 | 1
11 | Spring 033-71086 | 1 ]033-71086 | 1
12 | Plug, SAE-8, 1/2 BSPP 488-35065 | 1 |447-01008 | 1
13 | O-Ring, 90 S-1 ARP 910 691-00910 | 2 169100910 | 1
14 | O-Ring, 90 S-1 ARP 017 691-00017 | 1 169100017 | 1
15 | Plug 031-57368 | 1 ]031-57368 | 1
16 | Seal Piston 032-91305 | 1 103291305 | 1
17 | Cap 449-00612 | 1 1449-00612 | 1
18 | Spool 032-59482 | 1 1032-59482 | 1
19 | Orifice, .047". 1,19 mm. 033-25528 | 1 103325528 | 1
21 | Plug, SAE-10,_1/2 BSPP. 488-35018 | 1 1447-00032 | 1
22 1 O-Ring, 90 3-1 ARP 908 691-00908 | 1 - -
25 | Setscrew 5/16-24 x 1-1/4 312-13180 | 1 1312-13180 | 1
26 | O-Ring, 70 S-1 ARP 011 671-00011 | 2 |671-00011 | 2
28 | Body-Valve 032-91620 | 1 103291620 ] 1
29 | Isolation Valve Cartridge b17-00063-5] 1 B17-00063-5] 1
29-A] O-Ring 90 S-1 ARP 017 691-00017 | 2 69100017 | 2
29-B] O-Ring 90 S-1 ARP 015 691-00015 | 1 169100015 | 1
31 | Plug, SAE-4 1/4 BSPP 488-35061 | 2 1447-01004 | 2
32 | O-Ring, 90 3-1 ARP 904 691-00904 | 2 1691-00904 | 1
33 | Tag. Caution 032-91622 | 1 103291622 | 1
34 | Nut Acorn 036-33474 | 1 1036-33474 | 1
35 | Adapter - - |032-91507 | 1




LOAD SENSING PRESSURE COMPENSATOR CONTROL

DISASSEMBLY

1. See Figure 12 Back off maximum volume screw or handwheel to full displacement. Remove maximum volume assembly.
2. Remove bolts holding cap to pump.

3. Remove isolation valve (29) from block (28). Remove plug (15) and attached parts. Remove spring (11) and spool (18).

4. Remove adjusting plug (2) and attached parts. Remove seal piston (5). Note: a 10-24 screw may be used to assist in
pulling the piston. Remove spring (7) and cone (8).

Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve or cap is wom, replace the
cap-slesve assembly (1).

6. Examine seat (10) for wear. Do not remove unless damaged.

<

ASSEMBLY

See page 26 for tightening torque on plugs

1. Install Avseal plugs (9) and.047”, 1,19 mm. orifice (19) in body.

2. Press seat (10) into bore squarely against shoulder in bore.

3. Install plug (12) and spool (18) into bore as shown. Install spring (11) over end of spool. Install O-ring (6) on seal pis-
ton(16). Lubricate and install into plug (15). Install plug (15) into cap. Install screw (3), nut (4) and cover (17).

4. Install O-ring (8) on seal piston (5).

5. Lubricate O-ring and install cone (8), spring (7) and seal piston into bore in cap (1), being careful that cone enters seat (10).
Install remaining parts in body (1).

6. Install O-rings (29-a) and (29-b) on valve (29). See Figure 13, page 40. Observe that backup ring on inside groove is
toward the outside, the one on the middle groove is toward the inside, and the one on the outside groove is toward the
outside. Lubricate and install valve (29) in block (28), being careful to avoid damaging the O-rings. Torque to 50 Ib.*ft.,
67,8 Nm.

7. Forthe P110 only, install O-ring (32) on adapter (35). Install adapter in block (28). Install plug (31) in adapter (35). Forthe
PO7 only, install O-ing (32) on plug (31). Install plug (31} in block (28).

8. Note proper location for cap on pump (page 24). Install O-rings on interface between cap and pump control pad. Install O-
rings (26) in block (28).

9. Install on pump control pad, guiding the control piston into the bore. Install maximum volume stop parts.

10. Torque mounting belts to 75 Ib.*ft., 102 Nm.

SECTION B-

"L5"LOAD SENSE
PORT

200 PS
DIFFRENTIAL

s @ V" VENT PORT

13} (12} SECTION A-A “F" CYLINDER CONTROL GAGE PORT-

Ref. Figure 12
load sensing compensator control
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LOAD SENSING TORQUE LIMITER CONTROL

@ NOT SHOWN f

I

CCW ROTATION
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CW ROTATION
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48 @ NOT SHOWN

5 1
PARTS LIST mems () O]
load sensing torque limiter NOT SHOWN
P07 P110 QUANTITY
ITEM DESCRIPTION PART NO [ PART NO. | V10* W10* V20** W20**
1 |Maximum Volume Stop (Fig. 7) S22-15467 [ 32215467 1 1 — —
Maximum Volume Handwheel (Fig. 8) 522-154481522-15448] — — 1 1
2 |***Low Torque Limiter Load Sensing (V10)(Fig. 13) | 522-16186[322-16188] 1 — — —
2 |**Low Torque Limiter Load Sensing (V20)(Fig. 13) | S22-16195|3522-16196] — i —

***High Torque Limiter Load Sensing (W10)Fig. 13) 322-16187 [ $322-16189] — 1 — —

***High Torque Limiter Load Sensing (W20)(Fig. 13)] $22-16197 [$22-16198] — [ — — 1
3 |Buck Up Cap (Fig. 9) $522-15447 | 82215447 1 1 1 1
4 [Screw-HH.C., M12 x 55 mm 363-12205 [ 363-12205] 6 6 4 4
5 |Screw-H H.C., M12 x 80 mm 363-12225 | 36312225 2 2 4 4
6 |Control Piston 03291836 [03291836] 1 1 1 1
7 |0O-Ring, 90 $-1 ARP 013 691-00013 |691-00013] 2 2 2 2
8 |0O-Ring, 70 S-1 ARP 151 671-00151 [671-00151] 2 2 2 2
9 [Piston ring 032-91816 (032-91816| 2 2 2 2

* Also V50, W50 **Also V80, W80 ***Includes items 1,4, 5 7 and 8
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LOAD SENSING TORQUE LIMITER CONTROL

=)

TCORQUE
75 FTLBS
103 Nm

|
[

PARTS LIST FOR FIGURE 13
PO7 code VIO, V50, S22-16186
PO7 code W10, W50, S22-16187
P110 code V10, V50, 822-16188
P110 code W10, W50, S22-16189
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SECTION A-4

FIGURE 13

Load Sensing Torque Limiter

SECTION B-B 1%

THREAD LOCKING COMPOUND

Po7 P110 QTy.
ITEM] DESCRIPTION PART NO. [PART NO. |V W
1 | Cap (Figure 14) 522-16177 |S22-16179 | 1 1
2 | Adapter - 03291507 |1 i
3 | Screw 032-91461 [032-91461 | 1 1
5 | Clevis pin 321-40000 | 321-40000 | 1 i
6 | Spring, Compression 032-92100 [032-92100 [ 1 1
7 | Plug, Avseal 447-00026 [447-00026 |1 1
8 | Screw 032-91445 ]032-91445 |1 i
9 | Nut, Hex Jam 1/4-20 UNC 340-00038 [ 340-00038 | 1 1
10 | Hex Nut, 3/4-16 UNF 032-91449 | 032-91449 | 1 1
11 ] Plug, SAE-8 488-35018 [488-35018 ] 1 1
13 | O-Ring, 90 S-1 ARP 908 6591-00908 |691-00908 | 1 1
15 | Screw, Primary Adjusting 03291446 [032-91446 | 1 1
16 | Body assembly $22-15396 | S22-15396 | 1 i
17 | Outer Spring — V Version 03291440 1032-91440 |1 | —
Outer Spring — W Version 032-91440 [032-91440 |— | 1
18 | Inner Spring — V Version 03292240 1032-92240 |1 | —
Inner Spring — W Version 032-91441 [032-91441 |— | 1
19 | Spring Retainer 03291819 [032-91819 [ 1 1
21 | Spool 032-91438 [032-91438 | 1 1
23 | O-ring, /0 S-1 ARP 118 6/71-007118 |671-00118 12 | 2
25 | Plug, 12 SAE-12 488-35014 [488-35014 ] 1 1
26 | O-Ring, 90 3-T ARP 912 691-00912 [691-00912 | 1 i
27 | Sleeve 032-91437 032-91437 | 1 1
28 | Arm assembly 522-156520 [522-15520 |1 i
29 | O-Ring, 70 S-1 ARP 035 671-00035 [671-00035 | 1 1
30 | Dowel Pin, 1/8 Dia. x 1.50 Lg] 324-20824 [ 324-20824 | 1 1
35 | Screw, SHC 10-32 x 1/4 312-09041 [1312-09041 12 | 2
36 | Nut 032-91645 [032-91645 | 1 1
37 | Body, load sense 032-92359 | 032-92359 | 1 1
38 | Valve, modulating 517-00063-51/-00063-5] 1 1
38a | O-ring, 90 S-1 ARP 017 6591-00017 [691-00017 |2 | 2
38b | O-ring, 90 S-1 ARP 015 691-00015 [691-00015 |1 i
39 | Screw, special 033-70908 | 033-70908 | 1 i
40 | Plug, SAE-6 488-35003 [488-35003 ] 1 i
41 ] O-ring, 90 S-1 ARP 906 691-00906 [691-00906 | 1 1
42 | Plug, SAE-4, 1/4 BSPP 488-35013 [447-01004 |1 i
43 | O-ring, 90 S-1 ARP 904 6591-00904 [691-00904 |1 1
44 | Screw, HHC, 1/4-20x2-1/4 306-40187 [ 30040187 |2 | 2
45 1 O-Ring, 70 S-1 ARP 010 671-00010 [671-00010 | 1 1
48 | O-Ring, 70 5-1 ARP 012 67100012 [671-00012 |1 1




LOAD SENSING TORQUE LIMITER CONTROL

DISASSEMBLY

1.
2.

3.
4.
5.
1.
2
3

4

See Figure 13. Remove 2 screws holding torque limiter body (16) to cap assembly (1).

Remove all parts from torque limiter body (16) except pin (30) and arm assembly (28). It is not necessary to remove
these parts unless broken or worn. Examine parts for wear or damage.

Remove screw (3). Examine head for excessive wear, and body for smooth sealing surface with O-ring.

Remove maximum stop handwheel assembly or maximum stop screw assembly.

Remove modulating valve (38) from body (37). Remove body (37) from cap assembly (1) Note plug (40) must be
removed to remove special screw (39). Remove cap assembly (1).

See Figure 14. Remove plug (15) and attached parts. Remove spring (11) and spool (18).

Remove adjusting. plug (2) and attached parts. Remove seal piston (5). Note: a 10-24 screw may be used to assist in pulling
the piston. Remove spring (7) and cone (8).

Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve or cap is wom, replace the
cap-sleeve assembly (1).

Examine seat (10) for wear. Do not remove unless damaged.

ASSEMBLY
See page 26 for tightening torque on plugs

1.
2
3

o1

N NG

9.

10.

1.

12.

See Figure 14. Install Avseal plug (9) and .047”, 1,19 mm. orifice (19) in body.

Press seat (10) into bore squarely against shoulder in bore.

Install plug {12) and spool (18) into bore as shown. Install spring (11) over end of spool. Install O-ring (6) on seal piston(16).
Lubricate and install into plug (15). Install plug (15) into cap. Install screw (3), nut (4) and cover (17).

Install O-ring (8) on seal piston (5).

Lubricate O-ring and install cone (8), spring (7) and seal piston into bore in cap (1), being careful that cone enters seat (10).
Install remaining parts in body (1)

Note proper location for cap on pump (pg.24). Install O-rings on interface between cap and pump control pad

Install on pump control pad, guiding the control piston into the bore. Install maximum volume stop or handwheel parts.

See Figure 13. Install block (37) on cap (1) with O-rings (4) and (48). Use special screw (39) through the block.

Install O-rings (38a) and (38b) on valve (38). Observe that backup ring on inside groove is toward the outside, the one on
the middle groove is toward the inside, and the one on the outside groove is toward the outside. Lubricate and install valve
(38) in block (37), being careful to avoid damaging the O-rings. Torque to 50 Ib.*ft., 67,8 Nm.

For the P110 only, install O-ring (43) on adapter (2). Install adapter in block (37). Install plug (31) in adapter (35). For the
PQO7 only, install O-ring (43) on plug (42). Install plug (42) in block (37).

. Apply thread locking compound on threads of screw (3), lubricate the shank, thread through the cap into the control pis-

ton, and torque to 5 Ib.*ft., 6,8 Nm

Measure height from control cap to top of screw. With control piston at full displacement, dimension must be

1.50 +- .03 in., 38,1 +/- 0,76 mm.

Press dowel (30) into body (16), through the link assembly (28), to 1/4”, 6,35 mm below surface. Apply hydraulic sealant
to threads of screws (35) and install over dowel (30).

While sleeve (27) is engaged into dowel on link (28), slide spool (21) into bore of body (16), and through sleeve (27).
Spool (21) must move freely and easily at all positions of the link (28).

Assemble remaining parts per drawing. While spring retainer is engaging clevis pin (5) under dowel of link (28), slide
the other opening of spring retainer over the top of the screw (3). Attach body assembly (16) to cap (1) and torque
mounting screws to 75 Ib.*ft., 102 Nm.
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LOAD SENSING TORQUE LIMITER CONTROL
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Ref. Figure 14
Load Sensing Torque limiter cap
PARTS LIST FOR FIGURE 14 PO7 P110
P07 load sensing torque limiter cap ITEM] DESCRIPTION PART NO. QTY] PART NO. QTY
822-16177 1| Cap-Sleeve Assembly 322-16178] 1 | 52216180 | 1
P 110 foad sensing torque limiter cap 2 | Adjusting Plug 032-91814 | 1 | 032-91814 | 1
822-16179 3 | Socket Setscrew 5/16-24 x 1_| 312-13160 | 1 | 312-13160 | 1
4 | Nut 5/16-24 335-13100 | 2 [ 335-13100 | 2
5 | Seal Piston 031-59367 | 1 | 031-59367 | 1
6 | O-Ring, 80 S-1 ARP 012 601-00012 | 2 | 691-00012 | 2
7_|Spring 032-91798 | 1 | 03291798 | 1
8 | Cone 036-12288 | 1 | 036-12288 | 1
9 | Avseal Plug 447-00026 | 1 | 447-00026 | 1
10_| Seat 036-11692 | 1 | 036-11692 | 1
11_| Spring 033-71086 | 1 ] 033-71086 | 1
12_|Plug 488-35055 | 1 | 447-01008 | 1
13 | O-Ring, 90 5-1 ARP 910 691-00910 | 2 | 691-00910 | 1
14_| O-Ring, 90 5-1 ARP 017 691-00017 | 1_| 691-00017 | 1
15_| Plug 031-57368 | 1 | 031-57368 | 1
16_| Seal Piston 032-91305 | 1 | 03291305 | 1
17 | Cap 4249-00612 | 1 [ 449-00612 | 1
18 | Spool 032-50482 | 1 | 032-50482 | 1
19_| Orifice_047". 1,19 mm. 03325528 | 1 | 03325528 | 1
21 | Plug 488-35018 | 1 | 447-00032 | 1
22 | O-ring, 70 S-1 ARP 908 691-00908 | 1 - -
25 | Setscrew. 5/16-24 x 1-1/4 312-13180 | 1 | 312-13180 | 1
26 | Nut,Acorn 5/16-24 036-33474 | 1 | 036-33474 | 1
27_| O-Ring, 70 S-1 ARP 008 671-00008 | 1 | 671-00008 | 1
28 | Plug 488-35061 | 2 | 447-01004 | 2
29 | O-ring 90 S-1 ARP 904 691-00904 | 2 - -
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ROTARY SERVO CONTROL
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PARTS LIST
rofary servo
P07 P110 QUANTITY
ITEM) DESCRIPTION PART NO.]PART NO. |R10* R1J** RIK**R1P**
1 | #Rotary Servo (Fig. 15) S$22-16200]522-16199 | 1 1 1 i
2 | #Control Cap (Fig.26) $22-153251822-15613] 1 — — —
#Low Torque Override (Fig. 29) $S22-16207]|522-16208 | — 1 — —
#High Torque Override (Fig. 29) $22-16209]522-16210] — — 1 —
#Compensator Override (Fig. 27) $522-16205]522-16206 | — — — 1
3 | Tube Assembly, CW rotation (Fig. 24) $22-16035]522-16037 | 1 1 1 i
Tube Assembly, CCW rotation (Fig. 25) $22-16036]3522-16038
4 |Screw-HHC. M12 x55 mm 363-12205]363-12205 | 6 4 4 8
5 | Screw-HHC. M12 x 80 mm 363-12225]1363-12226 | 2 4 4 2
6 | Control Piston 032-91848]032-91848 | 1 1 1 1
7 |O-Ring, 80381 ARP 013 £691-00013]691-00013 | 2 2 2 2
8 |O-Ring, 70 S-1 ARP 151 671-00151]1671-00151 | 2 2 2 2
9 | Piston Ring 032-91816]032-91816 | 1 1 1 1
10 | Piston Ring 032-91811]032-91811 | 1 1 1 1
*Also R50
**Also R5J, R5K
***Also R6P

#Includes items 4, 5, 7 and 8
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ROTARY SERVO CONTROL

‘ SECTION A-4A

I
5) TORQUE 5FT-LB, 6,8
| | Nm USE THREAD
L LOCKING COMPOUND

Gil

HYDRAULIC
SEALANT

PARTS LIST FOR FIGURE 15

ROTARY SERVO
P07 522-16200

P110S522-16199

FItGURE 15 TORQUE
rotary servo 75 LB*FT
102 Nm
P07 P110
ITEM| DESCRIPTION PART NO. QTY. | PART NO. QTY.
1 | Cap (Figure 16) $22-16063 1 522-16064 | 1
3 | Screw 032-91461 1 032-91461( 1
5 | Pin, Clevis 321-40000 1 321-40000( 1
65 | Spring, Compression 032-92100 1 032-92100] 1
7 | Plug. Avseal 447-00026 1 447-00026 | 1
8 | Locknut 492-15116 1 49215116 1
9 | Cam 032-91515 1 032-91515( 1
10_| Shaft 032-91514 1 032-91514 { 1
11 1 O-Ring, 80 S1 ARP 012 691-00012 1 691-00012{ 1
12 | Plug, 10HPSN-3 488-35055 1 488-35055| 1
13 | O-Ring, 90 S-1 ARP 910 691-00910 1 691-00910( 1
14 | Slide Pin 032-91513 1 032-91513( 1
15 | Spring 225-92105 1 225-92105( 1
16 | Body $22-15393 1 $22-15393| 1
17_| Retaining Ring 356-31050 1 356-31050{ 1
18 | O-Ring, 90 S-1 ARP 908 691-00908 1 691-00908 [ 1
19 | Spring Retainer 032-91516 1 032-91516( 1
20 | Nut. M16 032-91822 1 031-91049( 1
21 | Spool 032-91438 1 032-91438( 1
23 1 O-Ring, 70 3-1 ARP 118 671-00115 1 671-00115] 1
24 | Setscrew, M16(2P)x80mm 311-50001 1 311-50001 | 1
25 | Plug, 12 HP5N-S 488-35014 1 488-35014 | 1
26 | O-Ring, 90 S-1 ARP 912 691-00912 1 691-00912 1
27 | Sleeve 032-91437 1 032-91437( 1
28 | Arm assembly $22-15520 1 322-15620] 1
29 | O-Ring, 70 S-1 ARP 035 671-00035 1 671-00035( 1
30 | Dowel Pin, 1/8 Diax 1.50Lg. |324-20824 1 324-20824 | 1
33 | O-Ring, 70 S-1 ARP 904 671-00904 1 671-00904 [ 1
34 | Dowel Pin_1/8 x 5/8 324-20810 1 324-20810( 1
35 | O-Ring, 70 81 ARP 011 671-00011 2 671-00011 | 2
36_| Plate 032-91510 1 032-91510( 1
37 | Screw, HHC 1/4-20 x 3/4 306-40142 3 30640142 3
38 | Plug. SAE-4 488-35061 1 488-35061 | 1
39 | Screw, SHC 10-32 x 1/4 312-09041 2 312-09041( 2
45 | O-Ring, 70 S-1 ARP 010 671-00010 1 671-00010( 1
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ROTARY SERVO CONTROL

DISASSEMBLY

1. See Figure 15. Remove 2 screws holding body (16) to cap assembly (1).

2. Remove all parts from body (16) except pin (30) and arm assembly (28). It is not necessary to remove these parts
unless broken or worn. Examine parts for wear or damage.

. Remove screw (3). Examine head for excessive wear, and body for smoocth sealing surface with O-ring.

. See Figure 16. Remove tube lines to cap assembly.

. Remove screws holding cap assembly to pump body.

. Remove cap assembly (1). Remove plug (4) with attached parts. Remove spring (11) and spool {8).

. Do not remove sleeve in body {1). Sleeve is pressed into cap and finished to size. If sleeve or cap is worn, replace
the cap-sleeve assembly (1).

. Remove screw (13) and nut (14). Push a rod through the cap to remove the retainer (7).

~N o oW

o]

ASSEMBLY

See page 26 for tightening torque on plugs

1. See Figure 16. Install Avseal plug (9) in cap.

2. Install spool (8) into bore as shown. Install spring {11) over end of spool.

3. Install O-ring (8) on spring retainer (7). Install retainer (7}, screw (13) and nut (14) in plug {4).

4. Install O-rings (10) and (15) on plug (4). Install plugs (4) and (12} in body (1). Install .047”, 1,19 mm orifice {19),

and .0717, 1,98 mm orifice (20}, and plugs {2) and (17). Torque plugs. Install O-ring (21) in cap.

. Tumn screw (13) in until spring retainer (17) contacts spring (11). Turn an additional 1-1/2 turns and lock in position.

. Note proper location for control on pump (pg. 24). Install O-rings on interface between cap and pump control pad.

Install cap on pump control pad, guiding the control piston into the bore.

7. Torque two assembly bolts to 75 Ib.*ft., 102 Nm.

8. See Figure 15. Apply thread sealing compound on threads of screw (3), lubricate the shank, thread through the cap
into the control piston, and torque to 5 Ib.* ft., 6,78 Nm.

9. Install minimum stop screw (24) and tumn clockwise to by two springs, one which is always in contact with the pin,
and the other comes in contact as pressure increases, to provide an increase in spring rate as pressure increases.
Stroke pump to full displacement.. Measure height from control cap to top of screw (3). With control piston at full
displacement, dimension must be .74 +/- 03 in., 18,8 +/- 0,76 mm.

Back out minimum stop screw (24) till there is no contact with control piston.

10.Press dowel (30) into body (16), through the link (28), to 1/4 in., 8,35 mm below surface. Apply hydraulic
sealant to threads of screws (39) and install over dowel (30).

11.Press spoocl (21) into retainer (19). Caution: do not use excessive force.

12 While sleeve (27) is engaged into dowel on link (28), slide above spool assembly with spring (15) into bore of body
(16), and through sleeve (27). Spool (21) must move freely and easily at all positions of the link (28).

13.Press dowel (34) through slide pin (14), while inside shaft (10). Dowel (34) must evenly extend from both sides of
slide pin (14).

14 Assemble all cther components into body (18) per Figure 15. Torque plug (12)

15.While spring retainer is engaging clevis pin (5) under dowel of link (28), slide the cther opening of spring retainer
over the top of the screw (3). Attach body assembly (16) to cap (1) with two screws and torque to 75 [b.* ft., 103 Nm.
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ROTARY SERVO CONTROL
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Servo cap
PARTS LIST FOR FIGURE 16 PO7 P110
PO7 servo cap S22-16063 ITEM|DESCRIPTION PART NO. . QTY] PART NO. QTY.
P110 servo cap S22- 16064 1 |Cap/Sleeve 322-16065 1 $22-16066 | 1
2 Plug, SAE-4, 1/4 BSPP 488-35061 2 447-01004 | 1
3 |O-ring, 90 S-1 ARF 904 691-00904 2 - -
4 Plug 032-91861 1 032-91861 | 1
5 |Plug 449-00015 1 449-00599 | 1
6 |Spool 032-92409 ] 032-92409 | 1
7 |Spring retainer 032-82550 il 032-92550 | 1
8 |O-Ring, 90 8-1 ARP 013 691-00013 1 691-00013 | 1
9 |Avseal Plug 447-00026 1 447-00026
0 [O-Ring, 90 S-1 ARP 910 691-00910 2 691-00910
1 _{Spring 032-92098 032-92098
2 |Plug, SAE-10,1/2 BSPP 488-35018 447-01008
3 |Screw, 5/16 24 x 2 312-35062 312-35062
4 [Nut_5/16-24 335-13100 335-13100
5 |O-Ring, 90 S-1 ARP 017 6591-00017 691-00017
6 _|O-Ring, 90 3-1 ARP 906 591-00906 -
7 |Plug, SAE-8, 3/8 BSPP 488-35041 447-00032
8 |Cap 448-00612 449-00612
9 | Orifice, .047" 1,19 mm 033-25528 033-25528
20 | Orifice,_.078". 1,98 mm 032-92399 032-92399
21 |O-Ring, 70 S-1 ARP 008 671-00008 671-00008
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HYDRAULIC STROKER CONTROL

H1J, H1K** H1p**

ovroon worsom OOOOO

PARTS LIST
hydraulic stroker
Po7 P110 QUANTITY
ITEM| DESCRIPTION PART NO.| PART NO. JH10* H1J** H1K**H1P***
1 | #Hydraulic Stroker (Fig. 17) S522-16202|3522-16201] 1 1 1 1
2 | #Control Cap (Fig.26) $522-15325|322-15613| 1 — — —
#Low Torque Override (Fig. 29) $522-16207]322-16208 | — 1 — —
#High Torque Override (Fig. 29) $22-16209]|322-16210 | — — il —
#Compensator Override (Fig. 27) $522-16205]522-16206 ] — — — 1
3_| Tube Assembly, CW rotation (Fig. 24) 522-16035]322-16037] 1 1 1 1
Tube Assembly, CCW rotation (Fig. 25) S522-16036]522-16038
4 | Screw-HHC. M12 x 55 mm 363-12205]363-12205] 6 4 4 6
5 | Screw-HHC  M12 x 80 mm 363-12225]363-12225] 2 4 4 2
6 | Control Piston 032-91848]032-91848 ] 1 1 1 1
7 |O-Ring 908-1 ARP 013 £691-00013]691-00013] 2 2 2 2
8 | O-Ring, 70 S-1 ARP 151 671-00151]671-00151] 2 2 2 2
9 | Piston Ring 032-91816]032-91816 ] 1 1 1 1
10 | Piston Ring 032-91811]032-91811 | 1 1 1 1
*Also H50
**Also H5J, H5K
***Also H5P

#Includes items 4, 5, 7 and 8
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HYDRAULIC STROKER CONTROL

PARTS LIST FOR FIG. 17
PO7 hydraulic stroker S22-16202

P 110 hydravlic stroker S22-16201

48

SECTION A-A

29)
20 21
45
FIGURE 17
hydraulic stroker
P07 P110

ITEM| DESCRIPTION PART NO. QTY| PART NO. QTY
1 | Cap (Figure 16) 52216063 | 1 | 82216064 | 1
3 | Screw 032-91461 | 1 ]032-91461 | 1
5 |[Clevis pin 321-40000 | 1 | 32140000 1
8 |Spring. Compression 032-92100 | 1 ] 03292100 | 1
7_1Plug. Avseal 44700026 | 1 | 447-00026 | 1
8 |Nut 5/16-24 335-13100 | 1 ] 335-13100 | 1
9 | Setscrew, 5/16-24 x 1-1/4 31213180 | 1 ] 312-13180 ] 1
10 | Seal Piston 03291918 | 1 1032-91918| 1
11 |O-Ring, 80 S-1 ARP 012 60100012 | 1 |691-00012 | 1
12 | Plug. 10HP5SN-S 488-35055 | 1 | 488-35055| 1
14 | Spring Cap 03291511 | 1 ] 03291511 | 1
15 | Spring 22592101 | 1 122592101 | 1
16 | Body S22-15393 ] 1 ]S22-15393| 1
17 | Spool 03291512 | 1 ] 03291512 [ 1
18 | Spring 22592109 | 1 122592109 1
18 | Spring Retainer 03291516 | 1 ] 03291516 [ 1
20 | Nut_3/4-10 031-91049 | 1 ] 031-91049 | 1
21 | Spool 032-91438 | 1 ]032-91438 | 1
23 |O-Ring.70 S1 ARP 118 67100118 | 1 | 67100118 | 1
24 | Socket Setscrew,3/4-10 x 3 311-26320 | 1 | 311-26320 | 1
25 |Plug, SAE-12 488-35014 | 1 | 488-35014 | 1
26 |O-Ring, 90 S-1 ARP 912 691-00912 | 1 | 691-00912 | 1
27 _|Sleeve 032-91437 | 1 ] 032-91437 [ 1
28 |Arm assembly S22-15520 ] 1 | 822-15520| 1
29 |O-Ring, 70 S-1 ARP 035 671-00035 | 1 | 671-00035| 1
30 |DowelPin, 1/8Diax1.501Lg. | 324-20824 | 1 | 324-20824 | 1
33 | Retaining. Ring 356-30037 | 1 | 356-30037 | 1
34 |Washer 03291517 | 1 ] 032-91517 | 1
35 |O-Ring, 70 S-1 ARP 011 671-00011 | 2 | 671-00011 | 2
36 | Plate 032-91510 | 1 ]1032-91510( 1
37 | Screw, HHC 1/4-20 x 3/4 306-40142 | 3 | 30640142 [ 3
39 |O-Ring, 90 S-1 ARP 908 691-00008 | 1 |691-00008| 1
40 | Screw, SHC 10-32 x 1/4 31209041 | 2 | 31200041 [ 2
43 | Fitting - - 103291507 | 1
44 | Seal - - 144900603 | 1
45 |O-Ring, 70 S-1 ARP 010 671-00010 671-00010 [ 1
46 | O-ring, 90 S-1 ARP 904 - - | 69100904 | 1




HYDRAULIC STROKER CONTROL

DISASSEMBLY

1. See figure 17. Remove 2 screws holding body (16) to cap assembly (1).

2. Remove all parts from body (18) except pin (30) and arm assembly (28). It is not necessary to remove these parts
unless broken or worn. Examine parts for wear or damage.

Remove screw (3). Examine head for excessive wear, and body for smooth sealing surface with O-ring.

See figure 16. Remove tube lines to cap assembly.

Remove screws holding cap assembly to pump body.

Remove cap assembly (1). Remove plug (4) with attached parts. Remove spring (11) and spool (8).

Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve or cap is worn, replace
the cap-sleeve assembly {1).

8. Remove screw (13) and nut (14). Push a rod through the cap to remove the retainer (77).

N ke

ASSEMBLY

See page 26 for tightening torque on plugs

1. See figure 186. Install Avseal plug (9) in cap.

2. Install spool (8) into bore as shown. Install spring (11) over end of spool.

3. Install O-ring {8) on spring retainer (7). Install retainer (7), screw (13), and nut {14} in plug (4).

4. Install O-rings (10) and (15) on plug (4). Install plugs (4) and (12) in body (1). Install .047”, 1,19 mm orifice (19),

and 0717, 1,98 mm orifice (20) and plugs (2).and (17). Torque plugs. Install O-ring (21) in cap.

Turn screw (13) in until spring retainer (7) contacts spring (11). Turmn an additional 1-1/2 turns and lock in position.

6. Note proper location for control on pump (pg. 24). Install O-rings on interface between cap and pump control pad.

Install cap on pump control pad, guiding the control piston into the bore.

7. Torque two assembly bolts to 75 Ib.*ft., 102 Nm.

8. See figure 17. Apply thread locking compound on threads of screw (3), lubricate the shank, thread through the cap

into the control piston, and torque to 5 Ib.*ft., 6,78 Nm.

9. Install minimum stop screw (24) and turn clockwise to stroke pump to full volume. Measure height from control cap
to top of screw (3). With control piston at full displacement, dimension must be .74 +/- .03 in., 18,8 +/- 0,76 mm.
Back out minimum stop screw (24) till there is no contact with control piston.

. Press dowel (30) into body (18), through the link {28), to 1/4”, 6 35 mm below surface. Apply hydraulic sealant to
threads of screws (40) and install over dowel (30).

. Press spool (21) into retainer (19). Caution: do not use excessive force. Place spool/retainer assembly into spool
(17) with spring (18) and washer (34). Secure with retaining ring {33).

. While sleeve (27) is engaged into dowel on link {28), slide above spool assembly into bore of body (16), and through
sleeve (27). Spool (21) must move freely and easily at all positions of the link (28).

13. Assemble all other components into body (16) per above drawing. Torque plug (12).

14. While spring retainer is engaging clevis pin (5) under dowel of link (28), slide the other opening of spring retainer

over the top of the screw (3). Attach body assembly (16) to cap (1) with two screws and torque to 75 Ib.-ft., 102 Nm.

15. Install tubing assembly (Figure 24, 25).
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ELECTROHYDRAULIC STROKER CONTROL

L
@ NGT SHOWN II E1J, EIK*™

wremon orsom QO OO

E1P

PARTS LIST
electrohydraulic stroker
Po7 P110 QUANTITY
ITEM| DESCRIPTION PART NO.| PART NO. JE10* E1J** E1K*E{1P**
1 | #Electrohydraulic Stroker (Fig. 18) S522-18057]522-16060] 1 1 1 1
2 | #Control Cap (Fig.26) $22-156325]322-15613] 1 — — —
#Low Torque QOverride (Fig. 29) $522-16207|322-16208 | — — —
#High Torque QOverride (Fig. 29) $522-16209] 522-16210 | — — 1 —
#Compensator Override (Fig. 27) 522-18205]522-16206 | — — — 1
3 | Tube Assembly, CW rotation (Fig. 24) $22-16035|322-16037| 1 1 1 1
Tube Assembly, CCW rotation (Fig. 25) $22-16036] 322-16038
4 |Screw-HHC. M12x55 mm 363-12205]363-12205] 6 4 4 8
5 |Screw-HHC M12 x80 mm 363-12225]363-12225] 2 4 4 2
8 | Control Piston 032-91848]032-91848 | 1 1 1 1
7 |O-Ring. 908-1 ARP 013 691-00013]691-00013] 2 2 2 2
8 | O-Ring. 70 S-1 ARP 151 671-00151]1671-00151] 2 2 2 2
9 | Piston Ring 032-91816]032-91816 ] 1 1 1 1
10 | Piston Ring 032-91811]032-91811 | 1 1 1 1
*Also E50
**Also E5J, ESK
***Also ESP

#Includes items 4, 5, 7 and 8
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ELECTROHYDRAULIC STROKER CONTROL

I

PARTS LIST FOR FIGURE 18
PO7 electrohydraulic stroker
8§22-16204

P 110 electrohyvdraulic stroker
§22-16203
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FIGURE 18
Electrohydraulic Stroker
P07 P110
ITEM| DESCRIPTION PART NO. QTY.| PART NO. ,QTY.
1 _|Cap (Figure 16) $22-16063 $22-16064
3 | Screw 032-91461 032-91461
5 | Clevis pin 321-40000 321-40000
6 | Spring, Compression 032-92100 032-92100
7 | Plug. Avseal 447-00026 447-00026
8 | Nut 5/16-24 335-13100 335-13100
9 | Setscrew, 5/16-24 x 1-1/4 312-13180 312-13180
0 | Seal Piston 032-91918 032-91918
1 |O-Ring. 90 81 ARP 012 691-00012 691-00012
2 |Plug, SAE-8 488-35018 488-35018
4 | Spring Cap 032-91511 032-91511
5 | Spring 225-92101 225-92101
6 | Body $22-15393 $22-15393
7| Spool 032-91512 032-91512
8 |Spring 225-92109 225-92109
9 | Spring Retainer 032-91516 032-91516
20 | Nut, M16 031-91822 031-91822
21 |Spool 032-91438 032-91438
23 |0O-Ring.70 S-1 ARP 115 671-00115 671-00115
24 | Socket Setscrew, M16 311-50001 311-50001
25 |Plug. SAE-12 488-35014 488-35014
26 | O-Ring, 90 S-1 ARP 912 691-00912 691-00912
27 | Sleeve 032-91437 032-91437
28 |Arm assembly $22-15520 $22-15520
29 |O-Ring. 70 S-1 ARP 035 671-00035 671-00035
30 | Dowel Pin, 1/8 Dia x 1.50 Lg. | 324-20824 324-20824
33 | Retaining Ring 356-30037 ] 1 356-30037] 1
34 | Washer 032-91517] 1 032-91517] 1
35 |O-Ring, 70 S-1 ARP 011 671-00011] 2 | 671-00011] 2
36 | Block 032-91509] 1 032-91509] 1
37 | Screw, 1/4-20 x 2-1/4 306-40187] 3 | 30640187 3
38 | Adapter - - ] 032-91507
39 | O-Ring, 90 S-1 ARP 908 691-00908 691-00908
41 | Proportional Pressure Valve 517-00095 517-00095
42 | Coill, 24vDC 517-00096 517-00096
Coil_12vDC 517-00097 517-00097
43 | Connector 167-01008-8 167-01008-4 1
44 | O-Ring, 90 S-1 ARP 904 691-00904 691-00904 | 2
45 |Plug SAE4 488-3506 488-3506 1
46 | Screw, SHC 10-32 x 1/4 312-0904 2 | 3120904 2
47 | O-Ring, 70 $-1 ARP 010 671-00010] 1 671-00010] 1




ELECTROHYDRAULIC STROKER CONTROL

DISASSEMBLY
. See Figure 18. Remove 3 screws (37) holding block (36) to body (16).
2. Remove 2 screws holding body (16) to cap assembly (1).
3. Remove all parts from body (16) except pin (30) and arm assembly (28). It is not necessary to remove these parts
unless broken or worn. Examine parts for wear or damage.
Remove screw (3). Examine head for excessive wear, and body for smooth sealing surface with O-ring.
See Figure 16. Remove tube lines to cap assembly.
Remove screws holding cap assembly to pump body.
Remove cap assembly (1). Remove plug (4) with attached parts. Remove spring (11} and spool (8).
Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve or cap is worn,
replace the cap-sleeve assembly (1).
9. Remove screw (13) and nut (14). Push a red through the cap to remove the retainer (7).

BN G

ASSEMBLY

See page 26 for tightening torque on plugs

See Figure 16. Install Avseal plug (9) in cap.

Install spool (8) into bore as shown. Install spring (11) over end of spool.

Install O-ring (8) on spring retainer (7). Install retainer (7), screw (13), and nut (14) in plug (4).

Install O-rings (10) and (15) on plug (4). Install plugs (4) and (12) in body (1). Install .047", 1,19 mm orifice (19),

and .0717, 1,98 mm orifice, (20) and plugs (2) and (17). Torque plugs. Install O-ring (21) in cap.

Turn screw (13) in until spring retainer (7) contacts spring (11). Turn an additional 1-1/2 turns and lock in position.

Note proper location for control on pump (pg 24). Install O-rings on interface between cap and pump control pad.

Install cap on pump control pad, guiding the control piston into the bore.

Torque two assembly bolts to 75 Ib.*ft., 102 Nm.

See Figure 18. Apply thread locking compound on threads of screw (3), lubricate the shank, thread through the

cap into the control piston, and torqueto 5 Ib*ft, 6. 78 N*m.

9. Install minimum stop screw {24) and turn clockwise to stroke pump to full volume. Measure height from control cap
to top of screw (3). With control piston at full displacement, dimension must be .74 +/- .03 in., 18,8 +/- 0,76 mm.
Back out minimum stop screw (24) till there is no contact with control piston.

10. Press dowel (30) into body (16), through the link (28), to 1/4, 8,35 mm below surface, apply hydraulic sealant to
threads of screws (46) and install over dowel (30).

11. Press spool (21) into retainer (19). Caution: do not use excessive force. Place spool/retainer assembly into spool
(17) with spring (18) and washer (34). Secure with retaining ring (33).

12 While sleeve (27) is engaged into dowel on link (28), slide above spool assembly into bore of body (18), and
through sleeve (27). Spool (21) must move freely and easily at all positions of the link (28).

13. Install proportional valve (41) in block. Torque to 20 ft.*lbs., 27 Nm.

14. Install coil on proportional valve. Torque to 20-25 in.*Ibs., 2,2-2,8 N m maximum

15. Assemble all other components into body (16) per above drawing. Torque the plug (12).

16. While spring retainer is engaging clevis pin (5) under dowel of link (28}, slide the other opening of spring retainer
over the top of the screw (3). Attach body assembly {16) to cap (1) with two screws and torque to 75 Ib.* ft., 102
Nm.

17 Install tubing assembly (Figure 24, 25).
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ELECTROHYDRAULIC STROKER CONTROL
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SECONDARY CONTROLS

Figure 24
cw rotation control tubing

PARTS LIST FOR FIGURE 24
cw rotation control tubing $22-16035 (P07) $22-16037 (P110)

ITEM|DESCRIPTION PO7 PART NO.| P110 PART NO.|QTY.
1 |Servo tube w/nut & sleeve 522-16032 S22-168077 1
2 |O-ring, 90 8-1 691-00906 691-00113 2
3 |Elbow fitting 492-15382 492-15426 2
4 |O-ring, 90 S-1 ARP 012 691-00012 691-00012 2
5 |Fitting retaining ring - 49215417 2

Figure 25
cew rotation control tubing

PARTS LIST FOR FIGURE 25
cow rotation control tubing $22-16036 (P0O7) $22-16038 (P110)

ITEM|DESCRIPTION PO7 PART NO.] P110 PART NO.|QTY.
1 |Servo tube winut & sleeve $22-16076 $522-16078 1
2 |O-ring, 90 S-1 691-00906 691-00113 2
3 |Elbow fitting 492-15382 492-15426 2
4 |O-ring, 90 S-1 ARP 012 691-00012 691-00012 2
5 |Fitting retaining ring - 492-15417 2
Figure 26 CONTROL CAP DISASSEMBLY

Control cap assembl
P y 1. See Figure 26. Remove nut (5) and maximum volume screw

2. Reﬁwove 4 screws holding cap to pump.
o 3. Remove cap assembly from pump.

ASSEMBLY
See page 26 for tightening torque on plugs
1. Install O-rings on interface between cap and pump control

———— e ] pad. Install cap on pump housing as indicated on the applic-
- P < - :||| able view (pg. 24), guiding the control piston into the bore.
., N AN 2. Torque the assembly bolts to 75 Ib.* ft., 102 Nm.
! 3. Install screw (4) in cap. Install O-ring (3) on nut (5).
\, p
- Install nut (5) on screw.
4. Adjust screw till pump is slightly on stroke and lock nut (5).
5. Install O-ring (7) on plug (8). Install plug in nut {(5). Torque
b plug (6).
L £ 7 7
PARTS LIST FOR FIGURE 26 P07 P110
PO7 control cap assembly S22-15325 ITEM DESCRIPTION PART NO. |QTY.| PART NO. QTY.
P110 control cap assembly S22-15613 1__ Control Cap 03291842 1 | 03292229 1
2 Plug 449-00015] 1 449-00699 | 1
3 O-ring 70 3-1 ARP 115] 671-00116] 1 67100115 | 1
4 Screw, M16 311-50001 | 1 311-50001 | 1
5 Nut M16 031918221 1 03191822 | 1
6 Plug. SAE-8 488-35018 | 1 488-35018 | 1
7 O-ring 90 3-1 ARP 908 | 691-00908 | 1 691-00908 | 1
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compensator override conirol

PO7 compensator override S22-16203
P110 comp. override S22-16206
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Figure 27
@ Compensator override control
PO7 P110

DESCRIPTION PART NO. ,QTY.| PART NO. QTY
Cap-Sleeve Assembly S522-16043] 1 |S22-168044] 1
Adjustment Plug 032-91814] 1 |032-91814| 1
Socket Setscrew 516-24 x 1 312131601 1 |312-13160
Nut, 5/16-24 335-13100] 2 |335-13100| 2
Seal Piston 031-59367] 1 |031-59367| 1
0-Ring, 90 S-1 ARP 012 691-00012] 2 |691-00012| 2
Spring 032-91798] 1 |032-91798| 1
Cone 036-12288] 1 |036-12288| 1
Avseal Plug 447-00026| 2 |447-00026] 2
Seat 036-11692] 1 | 036-11692] 1
Spring 225-92101] 1 |225-92101| 1
Plug, SAE-10, 1/2 BSPP 488-35055| 1 |447-01008] 1
0O-Ring, 90 $-1 ARP 910 691-00910] 2 | 691-00910| 1
0-Ring, 90 8-1 ARP 017 691-00017] 1 |691-00017| 1
Plug 031-57368] 1 |031-57368| 1
Seal piston 032-92480] 1 |032-92480| 1
Cap 44900612 1 |449-00612] 1
Spool 032-92549] 1 |032-92549| 1
Plug, 1/16 NPTF 43190104 1 |431-90104] 1
Nut, M16 032-91822] 1 |032-91822| 1
Plug 488-35018] 1 |488-35018] 1
O-ring, 90 8-1 ARP 908 691-00908| 2 |691-00908| 1
O-ring, 70 3-1 ARP 115 671-00115] 1 | 671-00115] 1
Socket. Setscrew, M16 311-50001] 1 | 311-50001] 1
Socket Setscrew 5/16-24 312-13180| 1 |312-13180
Acorn Nut 036-33474] 1 | 036-33474| 1
Plug 449-00015 449-00599| 1
Plug, SAE-4, 1/4 BSPP 488-35061| 2 |447-01004] 2
O-ring, 90 8-1 ARP 904 691-00904 | 2 |447-00032| 2
Orifice 035-40489] 1 |035-40489| 1
Plug, SAE-8, 3/8 BSPP 488-35018| 1 |447-00032| 1




COMPENSATOR OVERRIDE CONTROL

DISASSEMBLY

See Figure 27. Remove tube line to cap.

Remove maximum volume stop assembly (items 20, 21, 22, 23, 24).

Remove cap assembly.

Remove plug (15) and attached parts. Remove spring (11) and spool (18).

Remove adjusting plug (2) and attached parts. Remove seal piston (5). Note: a 10-24 screw may be attached to

assist in pulling the piston. Remove spring (7) and cone (8).

6. Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve, snout or cap is worn,
replace the cap-sleeve assembly (1).

7. Examine seat (10) for wear. Do not remove unless damaged.

QAL N

ASSEMBLY

See page 26 for tightening torque on plugs

1. Install Avseal plugs (9) in body. Install .032”, 0,81 mm orifice {31) as indicated. Install plug (19) as shown.

2. Press seat (10) into bore to shoulder in bore.

3. Install spool (18) into bore as shown. Install spring (11) over end of spool. Install O-ring {8) on seal piston (16).
Lubricate and install into plug (15). Install O-rings (13) and (14) on plug (15). Install plug (15} into cap. Install screw
(3), nut (4) and cover (17).

4. Install O-ring (8) on seal piston (5).

5. Lubricate O-ring and install cone (8), spring (7) and seal piston into bore in cap (1), being careful that cone enters
seat (10).
6. Install remaining parts. Torque plugs (12) (21) (28) and (32).
7. Note proper location for cap on pump (pg. 24). Install O-rings on interface between cap and pump control pad.
8. Install cap assembly on pump, guiding the control piston into the bore.
9. Torque mounting bolts to 75 Ib.*ft., 102 Nm.
10. Install tubing assembly (Figure 24, 25).
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TORQUE LIMITER OVERRIDE

COMPENSATOR
ADJUSTMENT

VENT PORT “V”

SYSTEM
PRESSURE
FIGURE 28
torque limiter override cap

Zﬁ;ﬁkﬁ: ;35;:'2;% 28 ITEM | DESCRIPTION PART NO!_arY.| PARTNO. aTY

PO7 cap S22-16049 il Cap—SIeeve Assembly $22-16045 1 $22-16046 1

Pll()cap S22-16050 2 Adjustment. Plug 032-91814 1 032-91814 1
3 | Socket Setscrew 5/16-24 x 1] 312-13160 1 312-13160 ) 1
4 ] Nut, 5/16-24 335-13100 | 2 335-13100] 2
5 | Seal Piston 031-59367 | 1 031-59367 | 1
6 | O-Ring, 90 S-1 ARP 012 69100012 | 2 69100012 2
7 | Spring 032-91798 1 03291798 | 1
8 | Cone 036-12288 1 036-12288 | 1
9 | Avseal Plug 447-00026 | 2 44700026 | 2
10 | Seat 036-11692 1 036-11682 | 1
11_| Spring 22592101 1 225921011 1
12 | Plug, SAE-10, 1/2 BSPP 488-35055 | 1 44701008 | 1
13 | O-Ring, 90 S-1 ARP 910 691-00910 | 2 691-00810 | 1
14 | O-Ring, 90 S-1 ARP 017 691-00017 1 691-00017 | 1
15 | Plug 031-57368 | 1 031-57368 | 1
16 | Seal Piston 03292480 | 1 03292480 | 1
17 | Cap 449-00612 1 44900612 | 1
18 | Spool 032-92549 1 03292549 | 1
19 | Plug 431-90104 1 431901041 1
21 | Plug, SAE-8, 3/8 BSPP 488-35018 1 44700032 | 1
22 | O-ring 90 3-1 ARP 908 69100908 | 1 -
23 | Socket Setscrew 312-13180 | 1 31213180 | 1
25 | Acorn Nut 036-33474 1 036-33474 1 1
26 | Plug 449-00015 1 44900599 | 1
28 | Plug, SAE-4, 1/4 BSPP 488-35061 2 447010041 2
29 | O-ring, 90 S-1 ARP 904 591-00904 2 - -
30 | Orifice, .032", 0,81 mm 03540489 | 1 03540489 | 1
31 | O-Ring, 70 S-1 ARP 008 671-00008 1 671-00008 | 1
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TORQUE LIMITER OVERRIDE

NN\N

PARTS LIST FOR FIGURE 29
torque limiter override

PO7 code J, 822-16207

PO7 code K, S22-16209

P110 code J, S22-16208
P110code K, S22-16210
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] FIGURE 29
( TORQUE LIMITER OVERRIDE
P07 P110 QTy.

ITEM | DESCRIPTION PART NO. PART NO. bl I L
1 | Cap (Figure 28) $22-16049 | $22-16050 1 1
3 | Screw 032-91461 032-91461 1 1
5 | Clevis pin 321-40000 321-40000 1 1
6 | Spring, Compression 032-92100 032-92100 1 1
7_|Plug, Avseal 447-00026 447-00026 1 1
8 | Screw 032-91445 032-91445 1 1
9 | Nut, Hex Jam 1/4-20 UNC | 340-00038 340-00038 1 1
10 | Hex Nut, 3/4-16 UNF 032-91449 032-91449 1 1
11 | Plug SAE-8 488-35018 488-35018 2 2
13 | O-Ring, 90 5-1 ARP 908 691-00008 691-00908 2 2
14 | O-ring. 70 8-1 ARP115 671-00115 671-00115 1 1
15 | Screw, Primary Adjustment | 032-914468 032-91446 1 1
16 | Body assembly $22-15396 | $22-15396 1 1
17 | Outer Spring — J Version 032-91440 032-91440 1 —
Quter Spring — K Version 032-91440 032-91440 — 1

18 | Inner Spring — J Version 032-92240 032-92240 1 —
Inner Spring — K Version 032-91441 032-91441 — 1
19 | Spring Retainer 032-91819 032-91819 1 1
20 | Nut, M16 hex 032-91822 032-91822 1 1
21 | Spool 032-91438 032-91438 1 1
23 | O-ring. 70 8-1 ARP 118 671-00118 671-00118 2 2
24 | Socket Setscrew, M16 311-50001 311-50001 1 1
25 |Plug SAE-12 488-35014 488-35014 1 1
26 | O-Ring, 90 S-1 ARP 912 691-00912 691-00912 1 1
27 | Sleeve 032-91437 032-91437 1 1
28 | Arm assembly $22-15620 | 822-15520 1 1
29 | O-Ring, 70 S-1 ARP 035 671-00035 671-00035 1 1
30 | Dowel Pin 324-20824 324-20824 1 1
33 | Screw, SHC 10-32 x 1/4 312-09041 312-09041 2 2
34 | Nut 032-91645 032-91645 1 1
35 [O-Ring, 70 3-1 ARP 010 671-00010 671-00010 1 1




TORQUE LIMITER OVERRIDE

Disassembly

1. See figure 29. Remove 2 screws holding torque limiter body (16) to cap assembly (1).

2. Remove all parts from torque limiter body (16) except pin (30) and arm assembly (28). It is not necessary to remove

these parts unless broken or worn. Examine parts for wear or damage.

Remove screw (3). Examine head for excessive wear, and body for smooth sealing surface with O-ring.

See figure 28. Remove maximum volume stop assembly (items 11, 13, 14, 20, 24).

Remove cap assembly (1).

Remove plug (15) and attached parts. Remove spring (1) and spool (18).

Remove adjusting plug (2) and attached parts. Remove seal piston (5). Note: a 10-24 screw may be attached to

assist in pulling the piston. Remove spring (7) and cone (8).

8. Do not remove sleeve in body (1). Sleeve is pressed into cap and finished to size. If sleeve, snout or cap is worn,
replace the cap-sleeve assembly (1).

9. Examine seat (10) for wear. Do not remove unless damaged.

No ok

Assembly

See page 26 for tightening torque on plugs

1. See figure 28. Install Avseal plugs (9), plug (19}, .032”, 0,81 mm orifice (30).

2. Press seat (10) into bore squarely against shoulder in bore.

3. Install spool {18) into bore as shown. Install spring (11) over end of spool. Install O-ring (6) on seal piston (18).
Lubricate and install into plug {(15). Install O-rings (13) and (14) on plug (15) Install plug (15) into cap. Install screw
(3), nut {4) and cover (17).

4. Install O-ring (8) on seal piston (5).

5. Lubricate O-ring and install cone (8), spring (7) and seal piston into bore in cap (1), being careful that cone enters
seat (10). Install adjustment plug (2), screw (25}, nut (4), and acorn nut (26).

6. Install plugs {12}, (21) and (28) and torque.

7. Carefully install O-ring (31) into the cap.

8. Note proper location for cap (pg. 24). Install O-rings on interface between cap and pump control pad. Install cap
assembly on pump, guiding the control piston into the bore. Torque two mounting screws to 75 Ib.*ft,, 102 Nm.

9. Install maximum stop screw (24), nut (20), O-ring (14) and plug {11) with O-ring (13).

10. See figure 29. Apply thread locking compound on threads of screw (3), lubricate the shank, thread through the cap
into the control piston, and torque to 5 Ib.*ft., 6,78 Nm.

11. Measure height from control cap to top of screw. With control piston at zero displacement, dimension must be .

74 +/- 03 in., 18,8 +/- 0,76 mm.

12. Press dowel (30) into body (16), through the link assembly (28), to 1/4”, 6,35 mm below surface. Apply hydraulic
sealant to threads of screws (33) and install over dowel (30).

13. While sleeve (27) is engaged into dowel on link (28), slide spool (21) into bore of body (16), and through sleeve (27).
Spool (21) must move freely and easily at all positions of the link (28).

14. Assemble remaining parts per drawing. Torque plug (11).

15. While spring retainer is engaging clevis pin (5) under dowel of link (28), slide the other opening of spring retainer
over the top of the screw (3). Attach body assembly (16) to cap (1) and torque assembly screws to 75 Ib.*ft., 102
Nm.

16. Install tubing assembly (Figure 24, 25).

differential adjustment Q @

~Ha0 ) ®
S .@000%

compensator
adjustment

vent connection “V”

©
system

pressure Ref. Figure 28
Torque limiter override cap
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TEST PROCEDURE

Test Conditions: (If using service facility test stand)
Fluid: Mobil 4259 DE (ISO V6-32 or equivalent)
RPM: 1450 or 1750 + 50 RFM
Inlet Temperature: 120° F+ 10° F,49°C +4°C
Inlet Condition: Atmospheric to + 5 psi, 0,345 bar
Case Pressure: 25 psi 25 psi, 1,72 bar £ 0,345 bar

Mount pump on test stand, or customer system. System line must have a relief valve. Connect system lines and case
drain line. Fill pump case with clean oil. If pump is mounted vertically with the shaft up, vent the case by removing the
plug from port “DG” to purge trapped air. To check for external leaks, install a check or relief valve in the case drain
line to build 25 psi, 1,72 bar case pressure. Dry all oil from exterior of pump. If leaks are detected at any time, they
shall be repaired hefore proceeding.

Adjust maximum volume stop to full displacement by backing off screw or handwheel CCW until there is no contact
with control piston.

ROTARY SERVO TEST

The rotary servo mounts on the minimum displacement side of the pump. It utilizes a rotating shaft containing a cam
to position a pin, and a sleeve positioned by a feedback link to the control cylinder. The sleeve/pin combination meters
pilot flow to position a 4-way valve. This valve is ported to both ends of the control cylinder. The 4-way spool directs oil
to/from the control cylinder such that it moves in a direction to maintain the metered position between the sleeve and
spool. The pump displacement is thus established by the position of the shaft.

A compensator or torque limiter override may be installed on the on-stroke side of the control piston. When the set
pressure or torque is reached, system pressure is directed into the piston to reduce displacement, overriding the servo
commanded position.

Before testing the rotary servo, disable the compensator or torque limiter override, if applicable, by turning the compen-

sator differential adjustment fully in. CAUTION: System must contain a relief valve to limit system pressure. System
relief valve should be set to minimum pressure.

V»ﬁiﬁﬁ 5

D B 7RG . * DG
[ 4 7»7:{ i %
1

e AFAG ' g @:‘%

D7

X IXGIVT HYDRAULIC CIRCUIT
ROTARY SERVO

HYDRAULIC CIRCUIT
ROTARY SERVO TORQUE
LIMITER CVERRIDE
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TEST PROCEDURE

minimum displacement adjustment, under plug
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TEST CIRCUIT
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COMPENSATOR OVERRIDE

ROTARY SERVO TEST (continued)
Plumb servo supply (5 gpm, 19 Ipm minimum at 1500 psi, 103 bar maximum) to control port “X".

Thread minimum displacement adjustment so that pump is on stroke.

Install gages on servo pressure gage port XG and on gage port V1, capable of measuring pressure difference to 10
psi, 0,69 bar. Gages must be adequate for servo pressure.

Turn servo differential adjustment screw in till solid, then seven turns out.

Start pump. Adjust rotary servo shaft till pump is at some displacement between zero and full. Adjust differential pres-
sure by adjusting the differential screw until the difference in pressure readings between port XG and set

V1 is 250 +/-10 psi, 17,2 +/- 0,7 bar. Install cover over differential adjustment. Remove gages and m:{(rlcr)?(:m

plug gage ports.

With rotary servo shaft rotated fully clockwise, adjust maximum volume adjustment on servo until out-
put flow is at the full displacement position. Lock in place.

Fully rotate servo shaft counter-clockwise. Pump flow should go towards zero displacement. Back out minimum vol-
ume stop until pump is at zero displacement. Lock in place.

Rotate shaft clockwise and counterclockwise at various outlet pressures. Pump displacement should follow shaft rota-
tion between full and zero displacement smocthly and proportionally. Full to zero or zero to full displacement should be

achieved in no more than .3 second.

Proceed to COMPENSATOR TEST (pg. 66), TORQUE LIMITER TEST (pg. 70), or FINAL PUMP TEST (pg. 75), as
applicable.
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TEST PROCEDURE
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COMPENSATOR TEST
Outlet relief valve should be set to minimum pressure.

If the pump contains a servo, hydraulic or electrohydraulic stroker control, test that control first, (pg. 64, 68 or 69) then
set the control to give full displacement on the pump.

Install gages on outlet pressure and “V” capable of measuring pressure difference to 10 psi, 0,69 bar. Gages must be
adequate for outlet pressure.

If testing pump with load sensing compensator or torque limiter control, the test stand must include a gage on the line
from “LS” capable of measuring pressure difference to 10 psi, 0,69 bar and the other components shown in the load
sensing test circuit. Open speed control valve fully, and close load valve to first test the compensator function.

Turn compensator adjustment screw CCW until there is no contact with spring, then adjust 1/2 turn CW after contact is
made with spring.

Turn differential adjustment screw out till there is no contact with spring, then in 1-1/2 turns. (Approximately one nut
width exposure of screw thread)

Start prime mover. Observe for correct rotation. Pump should be at full displacement at minimum pressure.

Adjust outlet relief valve until compensator destrokes pump to zero displacement. Adjust differential pressure across
ports XG and V1 to 250+- 10 psi, 17,2 +- 0,7 bar. Compensator pressure should be approximately 1000 psi, 69 bar
with the 1/2 turn pre-adjustment. Note: With servo type controls, minimum compensator pressure will be higher,
depending on the servo supply pressure. See chart below.
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TEST PROCEDURE

Raise compensator from minimum to maximum outlet pressure. At each condition, increase the outlet pressure until
the pump fully de-strokes. At no time should the outlet pressure vary over 150 psi, 10,3 bar from the compensator set-
ting. The control should be steady and stable at all conditions.

Calculate compensator leakage by subtracting leakage flow at full flow from leakage flow fully compensated.
Compensator leakage: 5 gpm, 18.9 Ipm. maximum

Reduce outlet pressure to 150 psi, 10,3 bar below the compensator setting. Pump should return to full displacement.
Repeat two or more times. Compensator settings should be repeatable. Proceed to FINAL PUMP TEST (pg. 75), or
LOAD SENSING TEST (below) if applicable.

LOAD SENSING TEST

LA (9 LOAD
f@ R : ‘ Caution: Load sensing control is limited to 5000 psi, 345
OUTLET {(SPEED vENT (7 | bar maximum pressure.
R.Y, CONTROL PR |
i @ OUTLET V1 L LS 1Pump should be connected to speed control valve, load sens-
N PR. ,7@,,,1 ing line and load valve as shown.
CAPSRE lDﬁf B TBG1 : 7@ Close the speed control valve. Check the pressure difference

from outlet pressure to load pressure. Using the differential
adjustment, set this pressure difference to 450 psiz 25 psi,
31,0 £ 1,72 bar or shop order requirement. Caution: Too low
or too high a setting will cause the control to malfunction.
Install cap on differential adjustment.

|
|
|
R S

Fully open the speed control valve. Set the compensator to
3000 psi, 207 bar, and 5000 psi, 345 bar. (One turn of adjust-
ment equals approximately 2000 psi, 138 bar.) At each condi-
tion, increase the outlet pressure by closing the load valve until
the pump fully de-strokes. At no time should the outlet pres-

@ \NIP-E sure vary more than 150 psi, 10,3 bar from the compensator
. setting. The control should be steady and stable at all condi-
TEST CIRCUIT tions.

LOAD SENSING

With pump at full flow and 5000 psi, 345 bar outlet pressure, close speed control valve till flow reduces slightly. Note flow.
Open load valve slowly, to drop outlet pressure toward minimum. Flow shall remain constant within 2 gpm, 7,6 Ipm at all
pressures.

Adjust the speed control valve till flow is at a low value. Note flow. Raise and lower outlet pressure by closing and opening
the load valve. Flow shall remain constant within 2 gpm, 7,8 Ipm. Proceed to FINAL PUMP TEST (pg. 75).

port LS
P07

compensator adjustment

medulating valve
port LS

age “C1”
P110 gag

differential adjustment kt

\ ventV LOAD SENSING CONTROL
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TEST PROCEDURE
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HYDRAULIC STROKER TEST

Before testing hydraulic stroker, disable the compensator or torque limiter override, if applicable, by turning the com-
pensator differential adjustment fully in. (See compensator or torque limiter test). CAUTION: System must contain a
relief valve to limit outlet pressure. Qutlet relief valve should be set to minimum pressure.

Plumb servo supply (5 gpm, 19 Ipm minimum at 1500 psi, 103 bar maximum) to control port “X”. Plumb adjustable
hydraulic pressure (50 to 350 psi, 3,45 to 24 bar) to control port “H”.

Thread minimum displacement adjustment screw so that pump is on stroke.

Install gages on servo pressure gage port XG and on gage port V1, capable of measuring pressure difference to 10
psi, 0,69 bar. Gages must be adequate for servo pressure.

Turn hydraulic stroker differential adjustment screw in till solid, then out 7 turns.

Start pump. Apply hydraulic control signal to port “H” till pump is at some displacement between zero and full. Adjust
differential pressure by adjusting the differential screw until the difference in pressure readings between port XG and
V1 is 250 psi, 17,2 bar. Install cover over differential adjustment.

Set signal pressure to 50 psi, 3,45 bar. Back out zero volume stop and set zero flow adjustment until pump is at zero
displacement. Lock both adjustments in place.

Slowly increase and decrease signal pressure between 0 and 275 psi, 19,0 bar several times at minimum and maxi-
mum operating outlet pressure. Pump displacement should follow control pressure smoothly and proportionally.
Rapidly adjust signal pressure between 0 and 275 psi, 19,0 bar. Full to zero or zero to full displacement should be
achieved in no more than 0,3 second.

Proceed to COMPENSATOR TEST (pg. 66), TORQUE LIMITER TEST (pg. 70), or FINAL PUMP TEST (pg. 75), as
applicable.
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TEST PROCEDURE
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ELECTROHYDRAULIC STROKER TEST

Before testing electrohydraulic stroker, disable the compensator or torque limiter override, if applicable, by turning the
compensator differential adjustment fully in. (See compensator or torque limiter test) CAUTION: System must contain
a relief valve to limit outlet pressure. Qutlet relief valve should be set to minimum pressure.

Plumb servo supply (5 gpm, 19 Ipm minimum at 1500 psi, 103 bar maximum) to control port “X”, and to the electric
stroker port, “E”

Install gages on servo pressure gage port XG and on gage port V1, capable of measuring pressure difference to 10
psi, 0,69 bar. Gages must be adequate for servo pressure.

Thread zero volume stop screw so that pump is on stroke.
Turn electrohydraulic stroker differential adjustment screw in till solid, then 7 tumns out.

Start pump. Observe for correct rotation. Adjust current to proportional valve till pump is at some displacement
between zero and full. Adjust differential pressure by adjusting the differential screw until the difference in pressure
readings between port XG and V1 is 250 psi, 17,2 bar. Install cover over differential adjustment.

Adjust currentto 170 mA.  Back out zero volume stop and set zero flow adjustment until pump is at zero displace-
ment. Lock both adjustments in place. If pump fails to respond, measure pressure at port "H”, pressure to be 50 psi,
3,45 bar minimum, for 170 mA current with 24 V. coil. Remove gage after checking, to avoid unstable operation.

Increase current to 300 mA. Pump should go to full displacement. Set maximum volume screw on opposite control
cap for full displacement.

Increase and decrease the amperage between 0 and 300 mA several times at minimum to maximum outlet pressure.
Pump displacement should follow amperage smoothly and proportionally. Full to zero or zero to full displacement
should be achieved in .3 second. Adjust amperage up to 225 mA from zero displacement, then adjust down from full
displacement to 225 mA. The flows at the two 225 mA settings shall not vary more than 2 gpm, 7,6 Ipm from each
other.

Proceed to COMPENSATOR TEST (pg. 66), TORQUE LIMITER TEST (pg. 70), or FINAL PUMP TEST (pg. 75), as
applicable.
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TEST PROCEDURE

TORQUE LIMITER AND TORQUE LIMITER OVERRIDE TEST LOAD VENT
The torque limiter design is a compensator with a means of vary- PR,
ing pump displacement with pressure in this manner. The com- QUTLET @
pensator vent port applies pressure to a pin. The pin moves QUTLET RV PR, s

against two independently adjustable springs. A sleeve, sliding K v
over the pin, opens or closes the vent passage, to control the

compensator pressure. The sleeve is connected through a link- CASE (!P,,,
age to the control piston. As pressure increases, the displace- Péjﬁ@_@

ment must reduce, and vice versa, to provide approximate con-
stant torque.

BGL |

Install gages on outlet pressure and “V” capable of measuring CT\
pressure difference to 10 psi, 0,69 bar. Gages must be ade-
quate for outlet pressure.

-
Turn compensator adjustment screw out to remove spring load, @ = 4D &L Jm

then 1/2 turn in. a6 s R s
INLET E

Turn differential adjustment screw out till there is no contact TOR U-II;EI.SII\-ZS:ERF\(’:SIJERRIDEPR ¥ &GVl IH

with spring, then in 1-1/2 turns. (Approximately one nut width Q SERVD

exposure of screw thread) ROTARY SERVO INPUT INCET @ @ @

If the pump contains a servo, hydraulic or electrohydraulic stroker control, test that control first (pg. 64, 68 or 69) then
set the control to give full displacement on the pump. CAUTION: System must contain a relief valve to limit outlet
pressure. Qutlet relief valve should be set at 500 psi, 34,5 bar.

To test and set compensator function, disable torque limiter in this manner; Back out high pressure flow adjustment
screw (inner) to remove all load. Turn in high flow pressure adjustment screw (outer) to go solid. Caution! do not
apply over 10in.*|b, 1,2 Nm torque to avoid damage to internal parts!

Start prime mover with outlet relief set at 500 psi, 34,5 bar. Apply a load to the pump.

Pump should be at full displacement at 500 psi, 34,5 bar.

Increase outlet pressure until compensator de-strokes pump to zero displacement. Note minimum compensated pres-
sure versus servo pressure in chart on page 68. Set compensator to minimum compensated pressure.

Adjust compensator differential spool pressure to 250 psi, 17,2 bar. This is accomplished by adjusting the differential

screw until the difference in pressure readings between the outlet pressure and compensator vent V" gages installed
in the compensator cap is 250 psi, 17,2 bar. Install cover over differential adjustment.

maximum volume stop
SN /

,ﬂ; port“C1% 7D>\§H\ : - sleeve

pin

vent AN
vent “V” passage” | e

high flow pressure adjustment

compensator adjustment high pressure flow adjustment

differential adjustment

TORQUE LIMITER
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TEST PROCEDURE

Set the compensator to 3000 psi, 207 bar, 6000 psi, 414 bar, and 7250 psi, 500 bar. (One turn approximately equals
2000 psi, 138 bar)

At each condition, increase the outlet pressure until the pump fully de-strokes. At no time should the outlet pressure
vary more than 150 psi, 10,3 bar from the compensator setting. The control should be steady and stable at all condi-
tions.

Reduce outlet pressure helow the compensator setting. Pump should return to full displacement. Repeat two or more
times. Compensator setting should be repeatable.
Set compensator adjustment to at least 500 psi, 34,5 bar above the maximum outlet pressure.

TORQUE LIMITER TEST AND ADJUSTMENT
Set the torque limiter by using the formula:
HP=P* Q/(Eff.*1714), or P=HP(Eff.*1714)/Q, or Q=HP(Eff*1714)/P
where P = Pressure in psi
Q = flow in GPM
Eff. = overall efficiency

or kW = P*Q/(Eff.* 800), or P=kW(Eff*600)/Q, or Q=kW(Eff*600)/P
where P = pressure in Bar
Q = flow in Ipm
Eff. = overall efficiency

calculate these two values:
a. Outlet pressure at full pump flow.

b. Pump flow at full outlet pressure.

1. Set outlet to pressure (a) calculated above. Back out high pressure flow adjusting screw (inner screw) to remove all
load. Set the high flow pressure adjusting screw (outer) so that pump just commences to de-stroke.

2. Set the system to the required maximum outlet pressure. Set high pressure flow adjusting screw (inner) to obtain
the calculated flow (b) at full outlet pressure.

Note: Electric motor current or engine load may be used instead of calculated flows to set power. In step 1, set the
high flow adjustment to achieve the rated motor current or engine load. In step 2, set the high pressure adjustment to

achieve the rated motor current or engine load.

Proceed to FINAL PUMP TEST (pg. 75)
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TEST PROCEDURE

LOAD SENSING TORQUE LIMITER
Caution: Load sensing control is limited to 5000 psi, 345 bar

maximum pressure. LOAD @ LoAD
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pressure difference to 10 psi, 0,69 bar. Gages must be ade- D B] [BG1

quate for outlet pressure.

0 K
i)}

Turn compensator adjustment screw out to remove spring load,

then 1/2 tum in. O\ --
MTR.\3
/4

Turn differential adjustment screw out till there is no contact
with spring, then in 1-1/2 turns. (Approximately one nut width

exposure of screw thread) y 1
. o A$-1AG

To test and set compensator and load sensing function, disable
torque limiter in this manner: Back out high pressure flow TEST CIRCUIT @'N#E_T
adjustment screw (inner) to remove all load. Turn in high flow LOAD SENSING

pressure adjustment screw (outer) to go solid. Caution! do not TORQUE LIMITER

apply over 10 in." b, 1,2 Nm torque to avoid damage to internal parts!

Start prime mover with outlet relief set at 500 psi, 34,5 bar. Apply a load to the pump.
Pump should be at full displacement at 500 psi, 34,5 bar.

Increase outlet pressure until compensator de-strokes pump to zero displacement. Note minimum compensated pres-
sure versus servo pressure in chart on page 58. 3et compensator to minimum compensated pressure.

Adjust compensator differential spool pressure to 250 psi, 17,2 bar. This is accomplished by adjusting the differential
screw until the difference in pressure readings between the outlet pressure and compensator vent “V"' gages installed in
the compensator cap is 250 psi, 17,2 bar. Install cover over differential adjustment.

Close the speed control valve. Check the pressure difference from outlet pressure to load pressure. Using the differential
adjustment, set this pressure difference to 450 psi £ 25 psi, 31,0 £ 1,72 bar or shop order requirement. Caution: Too low or
too high a setting will cause the control to malfunction. Install cap on differential adjustment.

Fully open the speed control valve. Set the compensator to 3000 psi, 207 bar, and 5000 psi, 345 bar. (One turn of adjust-
ment equals approximately 2000 psi, 138 bar.) At each condition, increase the outlet pressure by closing the load valve until
the pump fully de-strokes. At no time should the outlet pressure vary more than 150 psi, 10,3 bar from the compensator set-
ting. The control should be steady and stable at all conditions.

With pump at full flow and 5000 psi, 345 bar outlet pressure, close speed control valve till flow reduces slightly. Note flow.
differential adjustmen
e high pressure flow adjustment
i WO

high flow pressure adjustmen ! . e

7
g
L
W
I
(
P

I
compensator adjustment H ——

I -
| i —
| B i
i I
f T | SECTION  C-C
y 1 ‘ .

PO7 port LS

I
AL E

P110 port LS

SECTION A-A SECTION B-B




TEST PROCEDURE

Open load valve slowly, to drop outlet pressure toward minimum.  Flow shall remain constant within 2 gpm, 7,6 Ipm at all

pressures.

Adjust the speed control valve till flow is at a low value. Note flow. Raise and lower outlet pressure by closing and opening

the load valve. Flow shall remain constant within 2 gpm, 7,6 Ipm.

Fully open the speed control valve.
Set the torque limiter by using the formula:
HP=P* Q/(Eff.*1714), or P=HP(Eff.*1714)/Q, or Q=HP(Eff*1714)/P
where P = Pressure in psi
Q = flow in GPM
Eff. = overall efficiency

or kW = P*Q/(Eff.* 600), or P=kW(Eff*600)/Q, or Q=kW(Eff*600)/P
where P = pressure in Bar
Q = flow in Ipm
Eff. = overall efficiency

calculate these two values:
a. Outlet pressure at full pump flow.
b. Pump flow at full outlet pressure.

1. Set outlet to pressure (a) calculated above. Back out high pressure flow adjusting screw (inner screw) to remove all
load. Set the high flow pressure adjusting screw (outer) so that pump just commences to de-stroke.

2. Set the system to the required maximum outlet pressure. Set high pressure flow adjusting screw (inner) to obtain

the calculated flow (b) at full outlet pressure.

Note: Electric motor current or engine load may be used instead of calculated flows to set power. In step 1, set the
high flow adjustment to achieve the rated motor current or engine load. In step 2, set the high pressure adjustment to

achieve the rated motor current or engine load.

Proceed to FINAL PUMP TEST (pg. 75)
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TEST PROCEDURE

PQ CONTROL
IN PROCESS OF DEVELOPMENT



TEST PROCEDURE

FINAL PUMP TEST
Operate the pump with the following outlet pressures for the times indicated.

3000 psi £ 100 psi, 207 bar + 6,9 bar 2 minutes minimum
5000 psi £ 100 psi, 345 bar £ 6,9 bar 1 minute minimum
6000 psi £ 100 psi, 414 bar £ 6,9 bar 1 minute minimum

While breaking in, destroke the pump several times at each pressure setting, by either reducing compensator setting,
servo/stroker command, or Q command to PQ control, as applicable.

FULL DISPLACEMENT REQUIREMENTS AT 6000 PSI, 414 BAR

PUMP SERIES MINIMUM OUTPUT FLOW MAX CASE DRAIN FLOW
GPM LPM GPM LPM

PO7/P110 @ 1750 RPM 47.0 178 3.0 1.4

PO7/P110 @ 1450 RPM 41.3 1566 3.0 11,4

Raise compensator setting from minimum to maximum outlet pressure. Caution: Load sensing control is limited to 5000
psi, 345 bar maximum pressure.

At each condition, increase the outlet pressure until the pump fully de-strokes. At no time should the outlet pressure vary
over 150 psi, 10,3 bar from full to zero flow. The control should be steady and stable at all conditions.

Reduce outlet pressure to 150 psi, 10,3 bar below the compensator setting. Pump should return to full displacement.
Repeat two or more times. Compensator settings should be repeatable. Set compensator at 1000 psi £ 100 psi, 69 bar
+ 6,9 bar standard, or desired value.

Check for leaks. NO external leaks are permitted. The shaft seal can be dry or damp. (Damp: A very small amount of
oil at the seal and shaft joint, but NOT running onto the seal face).
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ASSEMBLY TOOLS

7.25
(184,1) 38
9,65)
75 (:2'2;) slot each side
(19,05) ~ A 12 (3,05)
1.00 } N for M6 socket
: D *-‘Ag 3.00 head cap screw
(25.4) v (76,2)
D
Press fit for 1/2” L_ 1.50 ||
(12,7mm) dowel pin x @81) P
4” (101,6mm) long
T-1
(Lifting tool)
barrel & inner race assembly
- 5.75
.428 £.001 (146,05)
) L (10,87 £0,025)
.03 (0.076) x 45° typical Nz
e N
O ]
I
I
3.148-3.147 }
(79,959-79,934) |
2.50 _ _ _ g 375
©3,5 ° { (95,25)
!
|
|
|
B 4
undercut ~/ 5.00
(127)
T-2
(installation tool)
retainer & shaft bearing in cradle
‘ Length |
D -
- Length P
- ¥
h + =z 2 2 Z 150
Dia. w\
. B
Dia. = - - -
A /
A
Y .z Z
15°
S break sharp edge
break sharp edge smooth blend radius -012 (0,305) radius
T-3

(installation tool)
shaft seal over shaft

Shaft A B C D

in. mm in. mm in. mm in. mm
P07 keyed 1.878/1/880 | 47,70/47,75 | 1.755/1.760 | 44,58/44,70 3.00 | 76,2 450 |114,3
P07 splined 1.878/1/880 | 47,70/47,75 | 1.725/1.730 | 43,82/43,94 3.00 | 76,2 450 |114,3
P110 (all) 1.878/1/880 | 47,70/47,75 | 1.580/1.582 | 40,13/40,18 325 | 825 475 |120,6
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TYPICAL CHARACTERISTICS

Specification Term PO7 P110
= displacement at maximum angle. ... e in*irev. 6.7 6.7
cmirev 109,8 109,8
= PraSSUME CONHMUOUS ....iiieeietieiie ettt e e et e e ceet s ea e e re et sheen reeee emte s ere e e e eeesneeaneeenen psi 6000 6000
bar 420 420
- pressure intermittent (not to exceed 6 sec./minute) ... psi 7250 7250
bar 500 500
» speed, @ atmosphericinlet ... e rpm 2450 2450
rmaximum with boost rpm 3000 3000
= TOEAHNG INEIHA ..o e e e e Ibs/in? 92 92
kg.m? 0,027 0,027
+ compensator response off-stroke . sec. 0.100 0,100
on-stroke ........ccceeiiein s sec. 0.150 0,150
+ compensator adjustment . psi/turn 2000 2000
bariturn 138 138
= minimum compensating pressure (comp, torque lImiter) ... psi 250 250
bar 17,2 17,2
+ minimum compensating pressure (override controls) (at 800 psi, 55,2 bar servo) ........... psi 1500 1500
bar 103 103
+ typ. servo & stroker response @ 800 psi, 55,2 bar servo ..o sec. <0.2 <0.2
pressure, zero to full displacement and vice versa
« servo flow required for this FESPONSE ... e e e e gpm 5 5
I/min 19 19
* ITHNIMUM SBIVO PIrESSUI . vt ieiie et eiieiseee e erteseees sreetatenieesrees steenseeaes emteseree e beaneseeeansensnen psi 800 800
bar 55 55
* MAXITIUM SEIVO PIESSUIE ..viiiit et eiieioeee e esteseees sreeasatenteesrees steen reeaes amteseree e beaneaeneeansensnen psi 1500 1500
bar 103 103
« electric stroker nominal coail resistance (24v. coil) .. ohms 41 41

+ electric stroker nominal coil resistance (12v. coil). ohms 10 10

« handwheel turns, full to zero displacement........ turns 93 9,3

= torque to turn handwheel @ 1000 psi,, 70 bar .. . in-lbs 100 100
Nm 1" il

= torque to turn handwheel @ 7250 psi,, 500 bar ..o s in-lbs 225 225
Nm 254 254

- rotary servo shaft rotation, 0 to full displacement ... degrees 49-549 49-54°

« torque to turn rotary servo shaft ... e in-lbs 20 20
Nm 23 2,3

= maximum/minimum case pressure (CoNINUOUS)Y ..o i psi 25/3 25/3
bar 1702 1,702

« maximum/minimum case pressure (intermittent) ................. ... psi 50/3 50/3
bar 3,4/0,2 3,4/0,2

< input mounting-4 bolt flaNge ... ... e SAE 152-4 (D)
ISO 3019/2 180 BAHW

- input shaft, keyed ...
« input shaft, splined .
= input shaft, keyed ISO 3019/2..

- BAE 441 (D)
SAE 44-4 (D)
180 G40N

« input shaft, splined ISO 3019/2 ISO KA0N
- input shaft, keyed DIN .... DIN 6885 40 mm
=input shaft, splined DIN ... e e DIN 5480 40 mm
BT e s pounds 177 177

kg. 80,3 80,3
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INSTALLATION PROCEDURES, AND TECHNICAL SPECIFICATIONS AND LIMITS

GENERAL
The DENISON HYDRAULICS P07/P110 Series is a variable displacement open circuit axial piston pump with advance
pumping and control concepts.

MOUNTING

This pump is designed to operate in any position. The pump shaft must be in alignment with the shaft of the prime
mover and should be checked with a dial indicator. The mounting pad or adapter into which the pump pilots must be
concentric with the pump shaft to prevent bearing failure. This concentricity is particularly important if the shaft is rigidly
connected to the prime mover without a flexible coupling.

SHAFT INFORMATION

Splined: The shafts will accept a maximum misalignment of .006", 0.15 mm TIR. Angular misalignment at the male
and female spline axis must be less than 0.001 in. per in. radius, 0.001 mm per mm. The coupling interface must be
lubricated. DENISON HYDRAULICS recommends lithium molydisulfide or similar grease. The female coupling should
be hardened to 27-34 Re. and must conform to SAE J498B (1971) class 1 flat root side fit. (PO7), ISO 4156 fillet root
side fit module 1,00 or DIN 5480 (9H) flat root side fit module 2.00 as applicable. (P110)

Keyed: High strength heat treated keys must be used. Replacement keys must be hardened to 27-34 Rc. The key cor-
ners must be chamfered .030"-.040" 0.75-1.00 mm at 45° to clear radii that exist in the keyway.

PORTING INFORMATION

See port identification section for port locations and sizes.

The maximum case pressure is 25 psi, 1.7 bar continuous, 50 psi, 3.4 bar intermittent. Case pressures must never
exceed inlet pressure by more than 25 psi, 1.7 bar. When connecting case drain line make certain that drain plumbing
passes above highest point of the pump before retuming to the reservoir, if not, install a 5 psi, 0.3 bar case pressure
check valve to be certain the case is filled with oil at all times.

The case drain line must be of sufficient size to prevent back pressure in excess of 25 psi, 1,7 bar and returned to the
reservoir below the surface of the oil as far from the supply suction as possible. All fluid lines, whether pipe, tubing, or
hose must be of adequate size and strength to assure free flow through the pump. An undersize inlet line will prevent
the pump from reaching full speed and torque. An undersized outlet line will create back pressure and cause improper
operation. Flexible hose lines are recommended. If rigid piping is used, the workmanship must be accurate to elimi-
nate strain on the pump port block or to the fluid connections. Sharp bends in the lines must be eliminated wherever
possible. All system piping must be cleaned with solvent or equivalent before installing pump. Make sure the entire
hydraulic system is free of dirt, lint, scale, or other foreign material.

CAUTION: Do not use galvanized pipe. Galvanized coating can flake off with continued use.

INLET CONDITIONS AT SEA LEVEL, FULL DISPLACEMENT

SPEED GAGE PRESSURE ABS. PRESS.
rpm psig bar in.hg | mm hg psi bar
1200 -3 -0,2 -5.1 -165 11.7 0.8
1800 -3 -0,2 6.1 -165 1.7 0.8
2100 -3 -0,2 5.1 -155 11.7 0,8
2450 0 0 0 0 0 1,01
3000 6.3 0,44 128 326 221 1,52

NOTE: Inlet conditions apply for petroleum base fluids. Contact DENISON HYDRAULICS for inlet conditions with
other fluids.

RECOMMENDED FLUIDS
See DENISON HYDRAULICS bulletin SPO-AM305 for more information

MAINTENANCE

This pump is self-lubricating and preventative maintenance is limited to keeping system fluid clean by changing filters
frequently. Keep all fittings and screws tight. Do not operate at pressures and speeds in excess of the recommended
limit. If the pump does not operate properly, check the troubleshooting chart before attempting to overhaul the unit.
Qverhauling is relatively simple and may be accomplished by referring to the disassembly, rework limits of wear parts
and assembly procedures.

FLUID CLEANLINESS

Fluid must be cleaned before adding to the system, and continuously during operation by filters that maintain a cleanli-
ness level of NAS 1638 Class 8. This approximately corresponds to ISO 17/14.
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PUMP ORDERING CODE

Ordering Code
1
Pump service — H
1
1
Displacement, max*

07 - 6.7 inirev.
110 - 109,8 cm/rev.

Shaft

02-Keyed -SAE 44-1 (D) (PO7)

- 180 3019/2 GAON (P110)

03-Splined -SAE 44-4 (D) (P07)
-1SO 301972 K4ON (P110)

06-Keyed - DIN 6885 40mm (P710)

07-Splined DIN 5480 40mm (P110)

Shaft rotation
(viewed from shaft end)

R-CW (standard, high speed)
L-CCW (standard, high speed)

Fluid class
1-compatible with Buna N
4-compatible with EPR
5-compatible with Viton

Design letter —————------—--———-——————--—- 4

Primary controls

C-Pressure compensator

E-Electric stroker

H-Hydraulic stroker

J-Low torgue limiter *1100-1850 Ibs-in., 124-209Nm

K-High torque limiter *over 1850 Ibs-in., 209 Nm

L-Load sensing

R-Rotary servo

V- Low torque limiter with Load sensing *1100-1850 Ibs-in.,
124-208Nm

W- High torque limiter with Load sensing *over 1850 Ibs-in., 209 Nm

X- 24 VDC PQ high response (pending)

* Minimum torque values to maintain 5000 psi, 345 bar at
1800 rpm. Consult DENISON Hydraulics for minimums
at lesser pressures and speeds.
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P07/110 - 02R1C - C10 - 00 - M2

* Omit-Standard model
M2- Special modification to standard units
NP- No paint

Modification

QO No pump mounted

1- Auxiliary pump (only) with M- modification
{user must advise attitude of rear pump/s mounting. For
ordering two standard or three or more units refer to order-
ing code for multiple units)

== Rear drive mounting

(Appropriate coupling and seals are included)
O-None
M-Rear drive blanking plate
A-SAE 82-2 (A) flange, SAE 16-4 (A) shaft
G-SAE 82-2 (A) flange, SAE 22-4 (B) shaft
B-SAE 101-2/4 (B) flange, SAE 224 (B) shaft
Q-SAE 101-2/4 (B) flange, SAE 25-4 (BB) shaft
C-SAE 127-2/4 (C) flange, SAE 32-4 (C) shaft
N-SAE 127-2/4 (C) flange, SAE 38-4 (CC) shaft
D-SAE 1524 (D) flange, SAE 44-4 (D&E) shaft
Z-1SO 3019/2 (100 B4HW) flange, K25N shaft
Y-ISO 301972 (125 B4HW) flange, K32N shaft
X-I1SO 301972 (160 B4HW) flange, K40N shaft
T-1SO 3019/2, (180 B4HW) flange, K40N shaft
L-SO 3019/2, (180 B4HW flange, DIN 40-18 shaft

Secondary confrols
O-None
P-*Pressure compensator override
J-*Torgue limiter override (low) 1100-1850 indbs., 124-209 Nm
-*Torque limiter override (high) over 1850 in-lbs., 209 Nm
(*E, H & R primary controls oniy)

b - Primary control options

1-Standard maximum volume screw, without indicator

2-Handwheel maximum volume contrdl without indicator
{available on C, J, K, L, V & W primary confrols only)

3-Maximum volume screw with cam position potentiometer
{pending)

4-Maximum volume screw with cam position LVDT
{pending)

5-Maximum volume screw with cam posifion indicator

6-Handwheel maximum volume contrd with cam position poten-
iometer (pending}

7-Handwheel maximum volume contrd with cam posiion LVDT
(pending)

8-Handwheel maximum contrd with cam position indicator
(available on C, J, K, L, V & W primary confrols only)

Available ¢ontrol combinations
C10, C20, C50, C80
E10, E50, E1P, E5P,
E1J, E5J, E1K E5K
H10, H50, H1P, H5R,
H1J, H5J, H1K, H5K
R10, R50, R1P, R5P,
R1J, R5J, R1K R5K
J10, J20, J50, J8O
K10, K20, K50, K80
L10, L50, L80
V10, V30
W10, W20 W80
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International Distributors
In Europe:

Cyprus

Czech Republic
Eastern Europe
The Faroe Islands
Finland

Greece

Hungary

Ieeland

Norway

Poland

Ferhigal

Foumania

Fussia

Serbia Montenegro
Blovakia

Blovenia
Switzerland
Turkey

In Africa:
Algeria
Egypt

Iyory Coast
Morocco
Migeria
Bouth Africa
Togo
Tunisia

In Middle East:
Bahrain

Iran

Israel

Jordan

Lebanon
Pakistan

Qatar

Saudi Arabia
Syria

United Arab Emirates

In Far East:
Tndonesia
Korea
Malaysia
New Zealand
Fhilippines
Thailand

1-09

Printed in U.S.A

SALES & SERVICE WORLDWIDE

Australia

DENIZON HYDRAULICS Ply. Ltd.
41-43 3t Hillers Road

PO Box 192

Auburn, NS 2144

Australia

Tel (612) 9646 5200

Tax (512) 9643 1305

Other sales offices
Queensland

South Wantirna Victoria
Western Australia

Austria

DENISON HY DRAULIE GmbH
Zweigniederlassung Linz
Haidbachstrafie 69

A-4061 Pasching

Austria

Tel (43)7229 4887

Fax (43) 7229 63002

Benelux

DENISON HY DEAULICE
BENELUX B. V
Pascalstraat 100

3316 Dordrecht

Holland

Tel (31) 786179 900

Tax (31) 786175 735

Canada

DENISON HY DRAULICS
CANADA Inc

2320 Bristol Circle, Unit 1
Oakville, ON L&H 552
Canada

Tel (905) 829 5800

Fax (903) 829 5805

Other sales offices
Montreal, QC
Calgary, 4B

Denmark

DENISON HYDRAULIE
DENMARE A3
Industrikrogen 2
DE-2635 Ishoj

Denmark

Tel (45)4371 15 00

Faxt (45) 4371 15 16

Finland

DENISON HY DEAULICS
PO. Box 1096

Alhotie 24

FIN-04431 Jarvenpad
Fmnland

Tel/Fax (358) 0 2710 588

France

DENIEON HY DEAULICE
FRANCE 84

14, route du Bois Blanc
EP 5339

18105 Vierzon

France

Tel (33)248 53 01 20
Fax (33) 248750291

Other sales offices
Bordeaux

Lyyon

Paris

Germany

DENIZON HY DRAULIK GmbH
Herderstrasse 26

D-40721 Hilden

Germany

Tel (48) 2103 940-6

Fax (49) 2103 940-880

Other sales offices
Dresden
Hanover
Stuttgart

Great Britain

DENISON HYDRAULICS UK
Ltd,

Kenmore Road

Wakefield 41, Industrial Estate
akefield, WF20XE

West Ferkshire

England

Tel (44) 19 24 826 021

Fax (44) 19 24 826 146

Other sales offices
Burgess Hill

Hong Kong,

DENIZON HY DRAULICSE Lid.
Unit 2, 25/F Wharf Cable Tower
9 Hoi Shing Road

Tsuen Wan

MN.T, Hong Kong

Tel. (852) 24928381

Fax (852) 24991522

Ttaly

DENIZON HY DRAULICE Sl
Viale Eurcpa 68

20090 Cusago

Milano

Ttaly

Tel. (39) 2 90330 1

Faz (39) 2 90390 695

Japan

DENISON JAPAN Inc.
4-2-1 Tsujido-Shinmachi
Fujisawa 251,

Japan

Tel (81) 466 35 3257
Fax (81) 466 35 2029

Other sales office
Osaka

Mexico, Central America, South
America and Caribbean
Countries Contact

DENISON HY DRAULICS Inc
6167 ITW 181 Terrace Circle North
Miami, FL 33015

TUSA

Tel (305) 362 224¢

Fax (305) 362 6220

PR. China
DENISON HY DRAULICS Lid

3F, No. 1, Mao Jia Zhai, Bai Lian Jing

Pudong New Area,
Shanghai 200126, China
Tel (86) 21 5886 8991
Fax (36) 21 5886 1978

Singap ore

DENISON HYDRAULICE 3. E.A Ple

Ltd.

I7o. 11 Lovong Tukang Dua
Singapore 2261

Tel. (65) 2687840

Fax (65) 2687847

Spain

DENISCN HYDRAULICE, 3.A
Gomis, 1

08023 Barcelona

Spain

Tel (34) 341846 57

Fax (34) 3211 65 07

Other sales offices
San Sebastian

Sweden

DENISON HYDRAULICS
SVENZEA AR
Sporregatan 13

21377 - Malmo

Sweden

Tel (46)40 21 04 40

Fax (46) 40 21 47 26

Other sales offices
Spénga

Taivan
DENISON HYDRAULICS Ltd

6F-10, No. 79, Sec. 2, Roosevelt road,

Taipei, Tatwan, R.O.C.
Tel (886) 2 3645101 / 3645102
Fax (826) 2 3635025

USA

DENISON HY DRAULICE Inc
14249 Industrial Parkway
Marysville, OH 43040

U

Tel 937 644 3915

Fax 937 6423738

For nearest Distributor

Call toll free 1 800 551 5956
E-Mail address
denisenf@Bdenisonhydraulics com
W address

http #wwrw.denisonhydraulics. com

Other sales offices
Fulton, CA
Mulberry, FL.
Moline, IL.

Rock Island, T
Eentwood, M
Fortland, OR
Canton, M3
Arlington, TX
Houston, TX

Other Europ ean, Middle East
and African Countries Contact
DENISON HYDRAULICE
FEANCE 84

14, route du Bois Blanc

BP 539

18105 Vierzon Cedex

France

Tel (33)2 48 5301 44

Fax (33) 248 53 01 46

Your local DENISON representative

Hydraulics

Internet http:/Awww.denisonhydraulics.com E-mail: denison@denisonhydraulics.com
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msDs A D35

Product name: SKYDROL® LD4 Fire resistant hydraulic fluid Page 1/8

Solutia Inc. Material Safety Data Sheet Date: 03/18/2003
Reference Number: 000000000183 Version 5.1/E
®
Solutia Inc.

Material Safety Data Sheet

1. PRODUCT AND COMPANY IDENTIFICATION

Product name: SKYDROL® LD4 Fire resistant hydraulic fluid

Reference Number: 000000000183 Date: 03/18/2003
Company Information:

United States: Canada:

Solutia Inc. Solutia Canada Inc.

575 Maryville Center Drive, P.O. Box 66760 6800 St. Patrick Street

St. Louis, MO 63166-6760 LaSalle, PQ H8N 2H3

Emergency telephone: Chemtrec: 1-800-424-9300 Emergency telephone: CANUTEC: 1-613-996-6666
Non-Emergency telephone: 1-314-674-6661 Non-Emergency telephone: 1-314-674-6661
Mexico: Brazil:

Solutia MEXICO, S. DER.L. DE C.V. Solutia Brazil Ltd.

Blvd. Manuel Avila Camacho No. 40 Piso 12 Colonia Lomas Avenue Jorge Bei Maluf, 2105

de Chapultepec CEP 08686-000 Suzano, SP

Edificio Torre Esmeraldal1000 Mexico, D.F. Emergency telephone: 0800 193-190

Emergency telephone: SETIQ: (in Mexico) 01-800-002-1400  Non-Emergency telephone: 5511 4745-8569
Non-Emergency telephone: (in Mexico) 555-202-5600 '

2. COMPOSITION/INFORMATION ON INGREDIENTS

Components CAS No. Average Concentration Units
concentration range

tributy! phosphate 126-73-8 58.2 %

dibutyl phenyl phosphate 2528-36-1 30.0 - 60.0 %

butyl diphenyl phosphate 2752-95-6 5.0 - 10.0 %

2,6-di-tert-butyl-p-cresol 128-37-0 1.0 - 5.0 %

2-ethylhexyl 7-oxabicyclo[4.1.0] heptane-  62256-00-2 <=10.0 %

3-carboxylate

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

Form: oily, liquid
Colour: clear to purple
Odour: odourless



Product name: SKYDROL®& LD4 Fire resistant hydraulic fluid
Solutia [nc. Material Safety Data Sheet
Reference Number: 000000000183

WARNING STATEMENTS

Page 2/8
Date: 03/18/2003
Version 5.1/E

WARNING!
Causes eye irritation

Causes skin irritation

Causes respiratory tract irritation
Contains material which may cause urinary bladder damage based on animal data

POTENTIAL HEALTH EFFECTS.

Likely routes of exposure:

Eye contact:

Skin contact:

Inhalation:

Ingestion:

Signs and symptoms of
overexposure:

Target organs/systems:

eye and skin contact
inhalation

Highly irritating to eyes.

Highly irritating to skin.
No more than slightly toxic if absorbed.
Repeated contact may cause a drying, solvent like action on the skin.

Severely irritating if inhaled.
No more than slightly toxic if inhaled.

Significant adverse health effects are not expected to develop under normal
conditions of exposure.

No more than slightly toxic if swallowed.

Significant adverse health effects are not expected to develop if only small
amounts (less than a mouthful) are swallowed.

coughing
sneezing
headache
nausea/vomiting

Contains material which may cause urinary bladder damage based on animal
data

Refer to Section' 11 for toxicological information.

4. FIRST AID MEASURES

[fineyes:
If on skin:

[finhaled:

[f swallowed:

Immediately flush the area with plenty of water.
Remove contaminated clothing.

Wash skin gently with soap as soon as it is available.
Get medical attention.

Wash clothing before reuse.

Remove patient to fresh air.

[f not breathing, give artificial respiration.

[f breathing is difficult give oxygen.

Remove material from eyes, skin and clothing,

Immediate first aid is not likely to be required.
A physician or Poison Control Center can be contacted for advice.
Wash heavily contaminated clothing before reuse.
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Notes to physicians: After flushing eyes for at least |5 minutes, opthalmic preparations of sterile

mineral or castor oil may be instilled one time in the exposed eye for relief of
pain.

5. FIRE FIGHTING MEASURES

Flash point: 160 C Cleveland Open Cup
Fire point: 176 C ASTM D-2155
Autoignition temperature: - 398C ASTM D-2155
Hazardous products of combustion: None known;

Extinguishing media: Water spray, foam, dry chemical, or carbon dioxide

Unusual fire and explosion hazards: None known

Fire fighting equipment: Firefighters, and others exposed, wear self-contained breathing apparatus.

Equipment should be thoroughly decontaminated after use.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions: Use personal protection recommended in section 8.
Environmental Keep out of drains and water courses.
precautions:

Methods for cleaning up:  Contain large spills with dikes and transfer the material to appropriate containers for

reclamation or disposal. Absorb remaining material or small spills with an inert material
and then place in a chemical waste container. Flush spill area with water.

Refer to Section 13 for disposal information and Sections 14 and 15 for reportable quantity information.
7. HANDLING AND STORAGE

Handling

Avoid breathing vapour or mist.

Avoid contact with eyes, skin and clothing,
Use with adequate ventilation.

Keep container closed.

Wash thoroughly after handling.

Emptied containers retain vapour and product residue. Observe all recommended safety precautions until container
is cleaned, reconditioned or destroyed. Do not reuse this container.

Storage
- General: Stable under normal conditions of handling and storage.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Eye protection: Wear chemical goggles.
Have eye flushing equipment available.
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Hand protection: Wear chemical resistant gloves.
Consult the glove/clothing manufacturer to determine the appropriate type
glove/clothing for a given application.
See Solutia Glove Facts for permeation data.

Body protection: Wear suitable protective clothing.
Wear full protective clothing if exposed to splashes.
Consult the glove/clothing manufacturer to determine the appropriate type
glove/clothing for a given application.
Wash contaminated skin promptly.
Launder contaminated clothing and clean protective equipment before reuse.

Have safety shower available at locations where skin contact can occur.
Wash thoroughly after handling.

Respiratory protection: Avoid breathing vapour or mist.
Use approved respiratory protection equipment (full facepiece recommended) when
airborne exposure limits are exceeded.
If used, full facepiece replaces the need for face shield and/or chemical goggles.
Consult the respirator manufacturer to determine the appropriate type of equipment for
a given application.
See Solutia Respirator Facts.

Observe respirator use limitations specified by the manufacturer.

Ventilation: Provide natural or mechanical ventilation to control exposure levels below airborne
exposure limits.

If practical, use local mechanical exhaust ventilation at sources of air contamination
such as processing equipment.

Airborne exposure limits:  (ml/m3 = ppm)

SKYDROL® LD4 No specific occupational exposure limit has been established.

tributyl phosphate ACGIH TLV: 0.2 ml/m3 ;2.2 mg/m3; ; 8-hr TWA
OSHA PEL: 5 mg/m3; ; 8-hr TWA

Mexican OEL: 0.2 ml/m3 ; 2.5 mg/m3 ; ; 8-hr TWA
Mexican OEL: 0.4 ml/m3 ; S mg/m3; ; [5-min STEL

dibutyl phenyl phosphate ~ ACGIH TLV: 0.3 ml/m3 ;3.5 mg/m3 ; skin *; 8-hr TWA
* skin absorption of this material may add to the overall exposure.

2,6-di-tert-butyl-p-cresol ~ ACGIH TLV: 2 mg/m3; ; 8-hr TWA
Mexican OEL: 10 mg/m3; ; 8-hr TWA
Mexican OEL: 20 mg/m3; : 15-min STEL

Components referred to herein may be regulated by specific Canadian provincial legislation. Please refer to exposure
limits legislated for the province in which the substance will be used.

9. PHYSICAL AND CHEMICAL PROPERTIES
Specific gravity: 1.004-1.014 @ 25C

Viscosity : 10.8 - 1.6 mPa.s @ 38 C



Product name: SKYDROL® LD4 Fire resistant hydraulic fluid Page 5/8
Solutia [nc. Material Safety Data Sheet Date: 03/18/2003
Reference Number: 000000000183 Version 5.1/E

NOTE: These physical data are typical values based on material tested but may vary from sample to sample.
Typical values should not be construed as a guaranteed analysis of any specific lot or as specifications for the
product.

10. STABILITY AND REACTIVITY

Conditions to avoid: Elevated temperatures
Materials to avoid - Contact with strong oxidizing agents.
Hazardous reactions: Hazardous polymerization does not occur.
Hazardous decomposition phosphorus oxides (PxOy); carbon monoxide (CO); carbon dioxide
products:
11. TOXICOLOGICAL INFORMATION

This product has been tested for toxicity. Results from Solutia sponsored studies or from the available public
literature are described below.

Acute animal toxicity data

Oral: LD50, rat, 2,100 mg/kg, Slightly toxic following oral administration.

Dermal: LD50, rabbit, > 3,160 mg/kg , Practically nontoxic after skin application in animal
studies.

[nhalation: LC50,rat,>5.8 mg/l,,  No mortality or signs of toxicity at the highest level
achievable.

Eye irritation: rabbit, Slightly irritating to eyes (rabbit)., 24 h

Skin irritation: rabbit, Moderately irritating to skin., 24 h

Skin sensitization: Human experience , Predictive patch testing on human volunteers did not produce

~dermal sensitization.
‘
Repeat dose toxicity: rat, inhalation, 28 days,

Repeated exposure produced eye irritation in animal models. Repeated exposure
produced respiratory tract irritation in animal models. Produced effects on body
weight, serum enzymes and/or organ weights in repeat dose studies.

Neurotoxicity: chicken, gavage, acute, Brain cholinesterase inhibition.

Mutagenicity: No genetic effects were observed in standard tests using bacterial and animal cells.

Components

Data from Solutia studies and/or the available scientific literature on the components of this material which have

been identified as hazardous chemicals under the criteria of the OSHA Hazard Communication Standard (29 CFR
1910.1200) or the Canadian Hazardous Products Act are discussed below.

tributyl phosphate Slightly toxic following oral administration.
Practically nontoxic after skin application in animal studies.
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Slightly irritating to eyes (rabbit).

Highly irritating to skin (rabbit).

Produced no dermal sensitization (guinea pigs).

Repeated oral administration produced multiple systemic effects.
No delayed neurotoxicity was observed in animal models.

This material produced tumours in laboratory animals at dose levels that exceed the
maximum tolerated dose.

The weight of the evidence indicates that this material is not mutagenic in in-vitro
assays.

Slightly toxic following oral administration.

Practically nontoxic after skin application in animal studies.
Practically non irritating to eyes (rabbit).

Practically non irritating to skin (rabbit).

Produced no dermal sensitization (guinea pigs).

Repeated skin exposure produced irritation in animal studies.

Produced effects on body weight, serum enzymes and/or organ weights in repeat dose
studies.

Repeated oral administration produced multiple organ effects.
No delayed neurotoxicity was observed in animal models.

No birth defects were noted in rats given the active ingredient orally during pregnancy.
This material had no effect on reproduction or fertility.
Produced developmental toxicity.

The weight of the evidence indicates that this material is not mutagenic in in-vitro
assays.

Slightly irritating to skin, eyes and respiratory system in animal models.

Produced effects on body weight, serum enzymes and/or organ weights in repeat dose
studies.

Both positive and negative responses observed in standard tests for genetic changes.

Slightly toxic following oral administration.

Practically nontoxic after skin application in animal studies.

Practically non irritating to eyes (rabbit).

Slightly irritating to skin (rabbit).

No mortality or signs of toxicity at the highest level tested.

Produced dermal sensitization (guinea pigs).

The weight of the evidence indicates that this material is not mutagenic in in-vitro
assays.

The weight of the evidence indicates that this material is mutagenic in in-vivo assays.

12. ECOLOGICAL INFORMATION

Environmental Toxicity:

[nvertebrates

Fish:

Algae:
Environmental fate

Biodegradation

48 h, EC50 Water flea (Daphnia magna) 5.8 mg/!

96 h, EC50 Rainbow trout (Oncorhynchus mykiss) 5.2 mg/|
96 h, EC50 Fathead minnow (Pimephales promelas) 4.8 mg/I

96 h, EC50 Algae (Selenastrum capricornutum) 10 mg/!
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Readily biodegradable.

13. DISPOSAL CONSIDERATIONS

US EPA RCRA Status: This material when discarded is not a hazardous waste as that term is defined by the

Resource, Conservation and Recovery Act (RCRA), 40 CFR 261.

Disposal considerations:  I[ncineration
Recycle

Miscellaneous advice: This product meets the criteria for a’synthetic used oil under the U.S. EPA Standards for

the Management of Used Qil (40 CFR 279). Those standards govern recycling and
disposal in lieu of 40 CFR 260 -272 of the Federal hazardous waste program in states
that have adopted these used oil regulations. Consult your attorney or appropriate
regulatory official to be sure these standards have been adopted in your state. Recycle or
burn in accordance with the applicable standards.

Local, state, provincial, and national disposal regulations may be more or less stringent.

This product should not be dumped, spilled, rinsed or washed into sewers or public
waterways.

14. TRANSPORT INFORMATION

The data provided in this section is for information only. Please apply the appropriate regulations to properly
classify your shipment for transportation.

US DOT

Other: Not regulated for transport.
Canadian TDG

Other: Not regulated for transport.

15. REGULATORY INFORMATION

All components are in compliance with U.S. TSCA, EU EINECS, Canadian DSL, Australian AICS, Korean,
the following inventories: Japanese ENCS, Chinese

Canadian WHMIS classification: D2(B) - Materials Causing Other Toxic Effects

SARA Hazard Notification:

Hazard Categories Under Title 11 Immediate
Rules (40 CFR 370): Delayed

Section 302 Extremely Hazardous
Substances:

Section 313 Toxic Chemical(s):
CERCLA Reportable Quantity:

Not applicable
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This product has been classified in accordance with the hazard criteria of the Canadian Controlled Products
Regulation and the MSDS contains all the information required by the Canadian Controlled Products Regulation.

Refer to Section 11 for OSHA/HPA Hazardous Chemical(s) and Section 13 for RCRA classification.

Safety data sheet also created in accordance with Brazilian law NBR 14725

16. OTHER INFORMATION

Product use: Hydraulic fluids and additives

Reason for revision: Significant changes to the following section(s):, Section 2, Section 8, Section 15
Health Fire Reactivity Additional Information

Suggested NFPA Rating 2 1 0

Suggested HMIS Rating: 2 1 0 G

Prepared by the Solutia Hazard Communication Group. Please consult Solutia @ 314-674-6661 if further
information is needed.

TM, ® is a registered trademark of Solutia Inc.
SOLUTIA is a trademark of Solutia Inc.
Responsible Care® is a registered trademark of the American Chemistry Council.

Although the information and recommendations set forth herein (hereinafter "Information") are presented
in good faith and believed to be correct as of the date hereof, Solutia Inc. makes no representations as to
the completeness or accuracy thereof. Information is supplied upon the condition that the persons
receiving same will make their own determination as to its suitability for their purposes prior to use. In no
event will Solutia [nc. be responsible for damages of any nature whatsoever resulting from the use of-or
reliance upon Information. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY
OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE
PRODUCT TO WHICH INFORMATION REFERS.
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Hydraulic fluid power — Particulate contamination
analysis — Extraction of fluid samples from lines of an

operating system

0 Introduction

In hydraulic fluid power systems, power is transmitted and
controlled through a fluid under pressure within an en-
closed circuit. The fluid is both a lubricant and a power-
transmitting medium

Reliable system performance requires control of the fluid
medium. Qualitative and quantitative determination of par-
ticulate contamination in the fluid medium requires preci-
sion in obtaining the sample and determining the nature
and extent of contamination.

The most representative sample is obtained from a system
while the fluid is following in a turbulent manner. This stan-
dard gives the procedure for obtaining that sample, known
as a dynamic sample.

1 Scope

This standard specifies a method of extracting dynamic
fluid samples from a line of an operatlng hydraulic fluid
power system.

The hydraulic fluid samples must be representative of the
particulate contaminant in the fluid flowing at the point of
sampling. (The samples are used for particulate contamina-
tion analysis.)

2 References

ISO 1219, Fluid power systems and components —
Graphic symbols.

1SO 5598, Fiuid power — Vocabulary.

3 Definitions

3.1 fluld sampling, dynamic: The extraction of a sample
of fluid from a turbulent section of a flow stream.

3.2 fluld sampling, static: The extraction of a sample of
fluid from a fluid at rest.

3.3 sampler, turbulent: A device for creating turbulence In
the main stream while extracting a fluid sample.

3.4 For definitions of other terms used, see ISO 5598.

4 Graphic symbols
Graphic symbols used are in accordance with 1SO 1219.

5 Rules

5.1 Use a dynamic fiuid sampling method (see clause 7).

5.2 Control the rate of sample extraction only by means of
a capillary restriction.

5.3 Attach the sampling device permanently, or by a quick
disconnect coupling.
6 Sampling device

Note — Take normal precautions to safeguard personnel and
equipment.

6.1 Use a typical sampling device as shown in the figure if
turbulent flow conditions exist in the main stream.



ANSI/B93.19M-1972

6.1.1 Permanently attach the ball valve or the valved por-
tion of the quick disconnect coupling to the port through
which the sample is to be taken.

6.1.2 Provide a dust cap for the item in 6.1.1.
6.1.3 Use the remaining equipment only for sampling.

6.1.4 Select capillary tubing having an inside diameter and
length consistent with the sampling rate desired.

6.1.4.1 Do not use capillary tubing having an inside diam-
eter smaller than 1,25 mm. Other cross-sections (such as
rectangular) may be used provided that the smallest inside
dimension is not less than 1 mm.

6.1.4.2 Sharpeﬁ'and deburr the ends of the capillary tube
to facilitate subsequent piercing of the film covering the
sampling bottle mouth.

6.2 If turbulence in the flow stream cannot be ensured,
use a means of creating turbulence such as a turbulent
flow sampler.

7 Sampling procedure

7.1 Where a sampling device incorporating a quick discon-
nect coupling is used, attach the separable portions of the
sampling device to the permanently attached portion.

7.2 Open the ball valve.

7.3 Pass a minimum of 200 cm® of fluid through the sam-
pling device before collecting the fluid.

7.4 Without disturbing the ball valve, place the sampling
bottle in position to collect the fluid.

7.4.1 Use the sharp end of the capillary tubing to pierce
the plastic film covering the bottle mouth.

7.4.2 Take a sample of not more than 75 % and not less
than 50 % of the sampling bottle volume,

7.5 When a sufficient sample has been collected, remove
the sampling bottle before turning off the flow with the ball

~ valve.

7.6 Recap the sample bottle immediately after w:thdrawmg
the capillary tubing.

7.7 Where a sampling device incorporating a quick discon-
nect coupling is used, disconnect the separable portions of
the sampling device and remove any residual fluid films by
flushing with a suitable solvent.

7.8 Immediately upon disconnection, replace the dust cap
on the permanently mounted section of the quick discon-
nect coupling.

8 Identification statement

Use the following statement in test reports, catalogs and
sales literature when electing to comply with this standard:

“Method of extracting fluid samples conforms to
ANSI/B93.19M-1972, Hydraulic fluld power — Particulate
contamination analysis — Extraction of fluid samples from
lines of an operating system.”

Non-check valve, female

quick disconnect (if used)

Dust caps

Check valve, male
quick disconnect

00,0200
%a%%"%%

o
a%e%

g0
2%

Ball valve

Figure 1 — Typical field type sampling device
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Instrument Certification Notice

The gauge Certificates of Calibration supplied for the gauge(s) on this unit contain the
calibration data for the actual instrument calibrated, along with the calibration date of the
STANDARD used to perform the calibration check.

The due date for re-calibration of the instrument should be based upon the date the instrument
was placed in service in your facility. Re-calibration should be done on a periodic basis as
dictated by the end user's quality system or other overriding requirements.

Note that Tronair, Inc. does not supply certificates of calibration on flow meters or pyrometers
unless requested at the time of placed order. These instruments are considered reference
indicators only and are not critical to the test(s) being performed on the aircraft.

1740 Eber Rd Tronair, Inc. Phone: (419) 866-6301
Holland, OH 43528-9794 www.tronair.com 800-426-6301
USA Email: sales@tronair.com Fax: (419) 867-0634




