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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

11

1.2

13

15

DESCRIPTION
Hydraulic Power Unit (HPU)

Model Number: Fluid Type:
5211 ., MIL-PRF-5606

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 Section 3.0 for proper sizing of electrical supply and protection equipment in the
facility.

2.0 SAFETY INFORMATION

2.1

AN
AN

2.2

D

£\
£\
YA\

P

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

To ensure safe operations, please read the following statements and understand their meaning. Also refer to
your aircraft manufacturer's manual for other important safety information.

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.

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.

2.0 Safety Information continued on following page.
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2.0 SAFETY INFORMATION (continued)
2.3 COMPONENT SAFETY FEATURES
e Pump/Motor coupling guard e Control circuit fuses
e  Sheet metal panels ¢ Motor overload protection
e Pressure and return system relief valves
2.4  FUNCTIONAL SAFETY FEATURES
«  Emergency shut off switch ¢ Calibration port shut off valve
¢ Floor lock ¢ Fluid sample shut off valve
2.5 PERSONAL PROTECTION EQUIPMENT
«  Safety glasses must be worn when operating the HPU.
« Additional equipment recommended by the fluid manufacturer (gloves, etc.). Reference Appendix:
Material Safety Data Sheet pertaining to fluid(s).
2.6 SAFETY GUIDELINES
«  Operator must be properly trained prior to operating the HPU.
*  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.
¢ 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.)
2.7 GENERAL COMMENT
The HPU is intended to be operated by personnel trained in the proper use in conjunction with the aircraft
maintenance manual.
The HPU must be used in accordance with the Technical and Operator Manuals and the intended aircraft.
3.0 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
60 Hz Applications
Voltage 208 230 380 460 575
Full Load Amps 44.2 40 24.2 20 16
Locked Rotor Amps 257 232 133 116 92.5
Recommended Fuse Size 60 50 30 25 20
Maximum Fuse Size 70 60 35 30 25
50 Hz Applications
Voltage 200 220 380 415 440
Full Load Amps 48 41 23.7 23 22
Locked Rotor Amps 257 229 133 116 116
Recommended Fuse Size 60 50 30 30 30
Maximum Fuse Size 70 60 35 35 35
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PREPARATION PRIOR TO FIRST USE

41

4.2

4.3

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.

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 plug onto the electrical cord. If motor rotation is not correct, change any two of the three leads at the plug.
Reference Section 3.0 Electrical Power and Protection Requirements for power requirements and fuse sizes.
(See 6.4 Start up Procedures before starting HPU.)

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.

TRAINING

51

5.2

53

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__
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6.0 OPERATION

6.1

6.2

OPERATING PARAMETERS

¢  The user shall use the HPU in accordance with the aircraft manufacturer's instructions.
e 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  Fluid
(See Nameplate on unit for Model Number.)
Fluid Type: Model:
MIL-PRF-5606 5211
6.2.2 Physical
< Weight (Dry): 1,200 Ibs (544 kg)
¢ Dimensions: Width 51in (129.5 cm)
Height 50 in (127.0 cm)
Depth 54 in (137.2 cm)
«  Power Cord: 50 ft (15.24 m) long
¢ Pressure Hoses: 15 (4.57mM) i, Standard Length
25ft(7.62 M) ceveeeeeeeinn, Optional Length
50 ft (15.24 m) .....cceennnnne Optional Length
-8 (Y2in, 12.7 mm) ........... Working Diameter
¢ Return Hoses: 15 (4.57mM) i, Standard Length
25ft(7.62 M) ceveeeeeeeenns Optional Length
50 ft (15.24 m) ....cceennnnne Optional Length
-12 (¥ in, 19.1 mm) Working Diameter
« Hand Pump Hose: 15 (4.57mM) i, Standard Length

-4 (Yain, 6.4 mMm) .., Working Diameter

6.2.3 Motor Driven Hydraulic Pump
* A pressure compensated, adjustable maximum volume piston pump.

e Maximum flow at 60 HZ .........cccoviiiiiiiiiee e 10 gpm (37.8 Ipm)
e Maximum flow at 50 HZ ........ooooiiiiiiiiiiee e 8.3 gpm (31.4 Ipm)
e Maximum operating pressure at 50 Hz and 60 Hz ..................... 3,000 psi (207 bar)
e System pressure relief valve setting.................... 3,250 psi (224 bar)

¢ Performance Curve for 50 Hz and 60 Hz

Reference Figure 6.2.3

PERFORMANCE CURVE-52 SERIES HYDRAULIC
FLOW (LPM)
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
3500 } } } } } } f 240
= 3000 + 210
O
& 2500 - B 180
W 2000 - » T 150
x + 120
% 1500 OPERATING RANGE ———F———— 5QHz *\7 60Hz \ 1 90
w 1000 =i
i \ \ 1%
o 500 = 30
0 T T T T T T \ T 0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
FLOW (GPM)

PRESSURE (BAR)

FIGURE 6.2.3 — Performance Curve (50 Hz and 60 Hz)
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6.2 NUMERICAL VALUES (continued)
6.2.4 Electric Motor

A 15 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.

MOTOR POWER REQUIREMENTS
60 Hz Applications 50 Hz Applications
Voltage Full Load Amps Voltage Full Load Amps
208 44.2 200 48.0
230 40.0 220 41.0
380 24.2 380 23.7
460 20.0 415 23.0
575 16.0 440 22.0

FIGURE 6.2.4 - Motor Power Requirements

6.2.5 Filters
e Pressure:......ccceiiiiiiinen. 2 micron rating, non-bypass high collapse microglass type. Non-
cleanable element.
e Return:i.coiiiieie 5 micron rating, 15 psi (1.03 bar) bypass microglass type. Non-
cleanable element.
¢ Hand Pump (Option M)......... 2 micron rating, non-bypass microglass type. Non-cleanable element.
e Air/Desiccant: ........c.ccoecuueeee. 3 micron filter, silica gel desiccant type. Non-cleanable element.

6.2.6 Hand Pump (Option M)

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

¢« Low Pressure Stage: Piston Diameter................... 1% in (38.1 mm)
Working Pressure 0 - 500 psi (0 — 34.47 bar)
Displacement/Stroke............. 2.1in® (34.4 cm3)
Force/100 psi (6.89 bar) ....... 12.0 Ibs/100 psi (7.74 N/bar)

¢ High Pressure Stage: Piston Diameter................... 5/8 in (15.88 mm)
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)
¢ Pressure Relief Setting: 5,250 psi (362.0 bar)

6.0 Operation continued on following page.

TRONAIR__
05/2012 — Rev. 08
-5-



Model: 5211
Hydraulic Power Unit

6.0 OPERATION (continued)
6.3 LOCATION & LAYOUT OF CONTROLS
6.3.1 Front Panel Controls

BYPASS VALVE

HYDRAULIC
ELECTRICAL CONTROL PANEL

CONTROL PANEL

MAIN PUMP
CONROL ACCESS

FLOW METER

HAND PUMP
ACCESS

RESERVOIR FILL

ACCESS
DESICCANT FILTER ACCESS

RESERVOIR

SELECTOR VALVE RESERVOIR LEVEL SIGHT GAUGE

FLOOR LOCK

FIGURE 6.3.1 — Front Panel Controls

e Electrical Control Panel ................... See Section 6.3.2
e Hydraulic Control Panel................... See Section 6.3.3
e BypassValve.......cccoooniiiiiiiiinnnnnns For loading and unloading the motor driven hydraulic pump.

¢ Flowmeter.............ooo.....
¢ Pump Control Access ...
¢« Reservoir Selector ........

...Displays the flow from the motor driven hydraulic pump.
...See Figure 6.3.5 —Hydraulic Pump Controls.
...For selecting between using the aircraft reservoir or the HPU reservoir.

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

¢ Reservoir Fill AcCeSS .....ccvvvveeerinnns Locking cap for servicing the HPU reservoir.

e Desiccant Filter........ccooocuieiiiiiinnnnns Access to the reservoir air filter/desiccant filter.

¢« Hand Pump (Option M)............ccue Access for hand pump and relief screw, handle stored inside.
e Floor LocK......ccoouvviieiiiiiiiiiiieee e Locking/unlocking, foot actuated and released floor lock.

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

VOLTAGE / PHASE MONITOR HIGH RESERVOIR FLUID
INDCATOR LIGHT (OPTIONAL) LEVEL INDICATOR LIGHT
(OPTIONAL)

LOW RESERVOIR FLUID
HIGH FLUID TEMPERATURE LEVEL INDICATOR LIGHT

INDICATOR LIGHT (OPTIONAL) (OPTIONAL)

(- N\
e HIGH VOLTé RESE VOIR LOGGED e
POWER \FLUID PRESSURE
EMP M\ ITOR HIG LOW FILTER

HPU POWER "ON' —— |
INDICATOR LIGHT

START SWITCH /
STOP SWITCH /

EMERGENCY STOP SWITCH HOUR METER (OPTIONAL)

—  CLOGGED PRESSURE FILTER
INDICATOR LIGHT (OPTIONAL)

FIGURE 6.3.2 - Electrical Control Panel

e Emergency StOp ......ccoocveeeeeeeeiiiiiiieeenn. Removes power to all electrical devices, must turn to reset.

e Stop SwitCh...cccvveeiiiii e, Turns off the electric motors driving the hydraulic pump and cooling
fan.

e Start SWItCh .ovvvveeieee i, Turns on the electric motors driving the hydraulic pump and cooling
fan.

¢  HPU Power "On" Indicator Light............. Light is illuminated when the electric motors driving the hydraulic
pump and cooling fan are on.

e High Fluid Temperature............ccccueeeeeen. Light is illuminated when the return fluid temperature

Indicator Light (Option S) 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.

¢ High Reservoir Fluid Level...................... Light is illuminated when the fluid level in the reservoir is
Indicator Light (Option L) above the normal operating range. The HPU will shut down until the
fluid level is restored to a normal operating level.
¢ Low Reservoir Fluid Level ..................... Light is illuminated when the fluid level in the reservoir
Indicator Light (Option L) is below the normal operating range. The HPU will shut down until
the fluid level is restored to a normal operating level.
¢ Voltage/Phase Monitor ..............cccvvveeennn. Light is illuminated if any of the following conditions occur
Indicator Light (Options G -J) O Voltage imbalance between L1, L2, L3, greater than 5%
O Loss of voltage from L1, L2, L3
O Over voltage from L1, L2, L3, greater than 5%
O Change in phase orientation between L1, L2, L3. The HPU will
shut down until the electrical problem is corrected.
¢ Clogged Pressure Filter ...........ccccvvveen.. Light is illuminated when the pressure filter element requires
Indicator Light (Option R) changing. The HPU will not shut down when illuminated. Pressing

the illuminated button will reset the light.

6.3 Location & Layout of Controls continued on following page.
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Model: 5211
Hydraulic Power Unit

6.3 LOCATION & LAYOUT OF CONTROLS (continued)
6.3.3 Hydraulic Control Panel

HAND PUMP PRESSURE CALIBRATION PORT SHUT-OFF NEEDLE VALVE
GAUGE (OPTIONAL) _\ ; (PART OF CALIBRATION PORT OPTION)

| svsten presswee | \{HAmmmEs!wﬂ

SHUT-OFF  CALIBRATION
VALVE PORT

N PRESSURE GAUGE
CALIBRATION PORT

SYSTEM PRESSURE —
GAUGE

(OPTIONAL)
PYROMETER /\Q W QJ
(OPTIONAL)
FIGURE 6.3.3 — Hydraulic Control Panel
e System Pressure Gauge:..........cccceveeennnn. Displays the system pressure on an analog fluid dampened gauge.
«  Pyrometer (Option K)......ccccceeeviiiiiennnnn. 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 ................... Allows for calibration of the system pressure gauge up to the
Port (Option Q) operating pressure of HPU. Calibration port shut off valve must be
used in conjunction with the calibration port.
e  Calibration Port Shut Off Valve............... (Part of Calibration Port Option Q)
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.)
¢ Hand Pump Pressure Gauge.................. Displays the hand pump system pressure on an analog fluid
(Option M): dampened gauge.
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Model: 5211
Hydraulic Power Unit

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

FLUID RETURN SINGLE SYSTEM
(DUAL SYSTEM OPTIONAL)

HOSE HANGERS
PRESSURE FLUID FILTER

(WITH CLOGGING INDICATOR)

o o POWER CORD HANGER

T T J
—— POWER CORD
FLUID PRESSURE SINGLE SYSTEM
(DUAL SYSTEM OPTIONAL) PRESSURIZED FLUID
SAMPLE PORT
HAND PUMP PRESSURE PORT
(OPTIONAL)
FIGURE 6.3.4 — Rear Panel Controls
* Fluid Pressure System ............cccceeeee.. The source of pressurized fluid from the HPU that flows to the
aircraft pressure system through the pressure hose.
* Fluid Return System.........c.cccoecvvveennn. Fluid returning to the HPU from the aircraft that flows through the
return hoses.
Pressure Fluid Filter...........ccccccveeeiiinnne, Filters the pressurized fluid before it flows to the aircraft pressure
system.
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) be followed.

Hand Pump Pressure Port:..................... Pressurized fluid from hand pump filter.

(Option M)

Hose Racks ... Location for storing the pressure, return and optional hand pump
hoses when not in use.

Power Cord Hanger..........cccccevveeeieinnee, Location for storing the power cord when not in use.

O Dual System (Optional) consists of two (2) each of these items.

6.3 Location & Layout of Controls continued on following page.
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Model: 5211
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.

PRESSURE CONTROL

FLOW CONTROL

FIGURE 6.3.5 — Hydraulic Pump Controls

e Flow Control ........ccoooiiiiiiiiiiiiiiieeeee, This control is used to set the maximum flow required from the
HPU.
e Pressure Control..........cccveeveeiieniiiiinnnn.n. The pressure control is used to set the system pressure of the HPU

during operation.
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Model: 5211
Hydraulic Power Unit

6.3 LOCATION & LAYOUT OF CONTROLS (continued)
6.3.6 Hand Pump Controls (Option M)
Reference 6.9 Hand Pump Operation.

PUMP HANDLE

HAND PUMP
RELIEF SCREW

HAND PUMP ARM

FIGURE 6.3.6 — Hand Pump Controls

e PumpHandle...........cooovviiiiiieiiiiiiiene, 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.

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

..................................... The handle is used to access the hand pump arm used for up and

down motion to produce hydraulic flow and pressure.

¢« Hand Pump Relief Screw

¢ Hand Pump Arm

6.3 Location & Layout of Controls continued on following page.
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Model: 5211
Hydraulic Power Unit

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

(FLUID RETURN)

FLUID RETURN HOSE — ]

Reference 6.7 Dual System Operation.

/ PRESSURE MANIFOLD

f
1
: freces o] m
. . BALL VALVE
BALL VALVE ~—_} i (FLUID PRESSURE)
o °
- o] FLUID PRESSURE HOSE

FIGURE 6.3.7 = Dual System Controls

Pressure Manifold............cccccveveieiiininnnns Houses the pressure valves.

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.

Fluid Pressure HOSe .........cccvveeveeiiiinnnns Connects HPU to aircraft pressure systems.
Fluid Return HOSE........ccoiiiiiiiiiiiiins 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.

Fluid Return Ball Valve.................ccoeues 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: 5211
Hydraulic Power Unit

LOCATION & LAYOUT OF CONTROLS (continued)
6.3.8 Dual System Crossover Check Controls (Option D)

Reference 6.8 Dual System Crossover Check Operation.

PRESSURE GAUGE
(0-5000 PSI)

CHECK VALVE
o o ()

\@ ©
o] [o] I 2l
/

CROSSOVER CHECK
MANIFOLD

HOSE ASSEMBLIES

BALL VALVE
(FLUID SAMPLE PORT)

CARTRIGE NEEDLE VALVES
(SYSTEM PRESSURE)

FIGURE 6.3.8 — Dual System Crossover Check Controls

Pressure Gauge Displays the pressure in each aircraft system.

Hose Assembly.........cccccceue Connects HPU to aircraft pressure system.

Ball Valve........ccoooii Turns on and off the fluid for taking contamination samples.
Crossover Check Manifold...................... Houses the valves and gauges.

Cartridge Needle Valve...........cccccceeeenns Used to turn on and off the flow to the separate aircraft pressure

systems. Always use in either fully open or fully closed position;
never use in a partially open position.

Check Valve ..., Prevents cross flow from System 2 pressure line to System 1
pressure line.

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.

6.0 Operation continued on following page.
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Model: 5211
Hydraulic Power Unit

6.0 OPERATION (continued)
6.4 START UP PROCEDURES
6.4.1 Procedure for First Time or Different Electrical Supply ONLY

Phase Monitor (Options G —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.

a.

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.

b.

Remove the pump/motor coupling guard. PUNP /10T OR
Refere_nce Figure 6.4.1 —Pump/Motor COUPLING GUARD
Coupling Access.

Verify that the unit has been prepared for use by connecting
electrical leads and servicing the reservoir. (Reference
Section 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. FIGURE 6.4.1

When the Operator is facing the front panel, the Pump/Motor Coupling Access
pump/motor coupling should be rotating in a clockwise

direction.

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.

e.

f.

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.

~ooooT

h.

Unit must be prepared per Section 4.0 Preparation Prior to First Use and Section 6.4.1 First Time
or Different Electrical Supply ONLY before starting the HPU.

Operator must be familiar with this manual and be properly trained prior to starting the HPU.
Connect quick disconnects to hose ends or cap the pressure and return hose ends.

Place the reservoir selector valve in "HPU Reservoir" position.

Place the bypass valve in the "Open" position.

Press the start switch and adjust the flow control until 6 gpm (22.71 Ipm) is displayed on the
flowmeter. (If no flow displays on the flowmeter after adjusting the flow control, reference Trouble
Shooting 9.2 No Flow).

Close the bypass valve, adjust the pressure control until 3,000 psi (206.84 bars) 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).

Open the bypass valve; press the stop switch.

NOTE: Maintenance and Trouble Shooting are to be performed by a skilled and trained
technician.
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Model: 5211
Hydraulic Power Unit

6.0 OPERATION (continued)
6.5 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.

b.
c.
d

Open bypass valve.

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

Start HPU.

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

P20 T

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.

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).

CAUTION!

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.

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 Preliminary adjustments for operation continued on following page
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Model: 5211
Hydraulic Power Unit

6.5 PRELIMINARY ADJUSTMENTS FOR OPERATION (continued)
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.

b. Shut Down Operation:
Prior to shutdown, the bypass valve must be opened to bleed off any residual system pressure.

CAUTION!

A Excessive heat, which could damage machine components, will be generated if the bypass valve is
partially open or is used for regulating flow or pressure.

¢ Use the flow and pressure controls for regulation.

¢ Usethe bypass valve for unloading the system only.

6.6 BLEEDING AIR FROM SYSTEM

Rapid fluctuations of the pressure gage and flow-meter are indications of cavitation or entrapped air in the
hydraulic lines and/or components. Air may enter the system when:

e Operating the unit with insufficient oil in the reservoir.

¢« Changing a component on the aircraft.

« Changing hose connections and/or couplings.

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.

coop

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

e. 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.

—

WARNING!

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

6.7 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 900 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.
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Model: 5211
Hydraulic Power Unit

6.7 DUAL SYSTEM OPERATION (Option C) (continued)
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.

> P

6.8 DUAL SYSTEM CROSSOVER CHECK (Option D)

The Dual System feature of this option allows control of fluid flow to the aircraft with two hydraulic systems. The
systems consist of two sets of hoses and valves located at the rear of the unit on the pressure and return
manifolds. The return system valves are of the 90° ball type and are open when the handle is in line with the
valve. The pressure system valves are cartridge type needle valves.

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.

The Dual System Crossover Check option adds a check valve and pressure gauges to the dual system feature.
The check valve prevents cross flow from System 2 pressure line to System 1 pressure line, while the gauges
allow bleed down pressure in each line to be read when the needle valves are closed.

6.8.1  To Operate the Dual System with Crossover Check
a. Before starting the 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.

>

c. Follow the aircraft manufacturer’s instructions for proper use of the crossover check capabilities.

6.9 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.

6.9.1 To Operate the Hand Pump

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

Pump Controls)

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.

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 bars) can be produced with high fluid flow and 5,000 psi (344.74 bars)

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.

Pooo

Pressurized Fluid! Before disconnecting the hand pump pressure hose, ALWAYS open the relief screw valve
to relieve any residual pressure in the hydraulic system.

6.0 Operation continued on following page.
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6.0

Model: 5211
Hydraulic Power Unit

OPERATION (continued)

6.10

6.11

6.12

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) (Reference
Appendix) be followed.

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.

6.12.1 High Fluid Temperature Indicator (Option S)

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.

6.12.2 Voltage/Phase Monitor Indicator (Options G -1J)

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.

6.12.3 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.

6.12.4 Clogged Filter Indicator Light (Option R)

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
section 10.1411 Electric Filter Clogging Indicator (Option R) 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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8.0

Model: 5211
Hydraulic Power Unit

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 2,000 |Ibs (907.2 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 lifting.
Spread the forks to their maximum width for stability. Reference Figure 8.0 —HPU on Forklift.

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

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

7.6  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.

7.7  STORAGE SPACE AND HANDLING FACILITIES
*«  Weight (Dry): 1,200 Ibs (544 kg)
¢ Dimensions: Width 51 in (129.5 cm)

Height 50in (127.0 cm)
Depth 54 in (137.2 cm)

TRANSPORTATION

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

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.

Weight: 1,200 lbs (544 kg)

FIGURE 8.0 — HPU on Forklift
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9.2

Model: 5211
Hydraulic Power Unit

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/...........c.cccoeunneeee. Check and replace. Check across-the-line voltage on all three

circuit breakers tripped phase legs.

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

Supply power phase or voltage incorrect.............. Voltage/Phase Monitor Indicator light will be illuminated.

(Phase/Voltage Monitor Option G —J only) 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 .............ccccevvveenennn. High Fluid Temperature indicator light will be illuminated. Allow

(Electric Over-Temperature Option S only) 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.
NO FLOW

Possible Cause Solution

Motor turning in wrong direction.............cccceevvvveeen. See Section 4.3 Connecting Electrical Leads.

Flow control set too oW ...........ccceeeeieeiiiiiiiiieneen. Increase flow setting.

Fluid level in reservoir t00 IoW.........ccccccvcvveeerninenn. 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............ccccvvveeeenn. Check pump and motor couplings to ensure they are tight.

Flow path does not exiSt ..........cccveeeeieiiiiiiiiieneenn. 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.
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9.0 TROUBLE SHOOTING (continued)

9.3

9.4

9.5

9.6

REDUCED FLOW

Possible Cause Solution

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

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

Pressure compensator control is ................... When system pressure exceeds the compensator control setting, or
reducing pump output. 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 Section 9.2.
fluid (cavitation)

Motor is “Single Phasing”..........ccccccveeeivinnnee. Motor is not getting power on all three phase legs. Check across-
the-line voltage on all three phase legs.

Supply voltage iS50 HZ .......ccoooiiiiiiieiiennn, 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.

NO PRESSURE or REDUCED PRESSURE

Possible Cause Solution
Pressure adjustment is set too low ................ Increase pressure adjustment.
Motor is “Single Phasing”..........ccccccveeeiiinnnen. Motor is not getting power on all three phase legs. Check across-

the-line voltage on all three phase legs.

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

Flow path is open..........cccceeiiiiiiiiiiieee 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..........ccccoccuueee 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 Appendices — Electrical Schematic INS-1725).

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

used in a partially closed position 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.........cccoccvvvvveeeeeiicnnnnen, Use the slotted end of the pump handle to close the release screw
located at the base of the pump.

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

Pump piston is filled with air..................c........ 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.

TRONAIR__
05/2012 — Rev. 08
-21 -



Model: 5211
Hydraulic Power Unit

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 — 10.14 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 Appendices —Lincoln Motor Manual for details.

FIGURE 10.2 - Electric Motor/Hydraulic Pump Assembly

PARTS LIST
Item Part Number Description Oty
Lo Reference following: .........ccooociieeiieiiiniiieeen. Electric MOtOr ........eeiiiieiiee e 1
60 Hz Applications 50 Hz Applications
Voltage Part Number Voltage Part Number
208....ciiiiieene EC-1186-11 200..c.ccciiiieieenne EC-1555-10
230 EC-1186-11 220 EC-1555-09
380 EC-1186-10 380 EC-1186-11
460......cccienene EC-1186-11 415 i EC-1186-11
575 i, EC-1186-12 440 EC-1555-09
Coupling (Motor Half).........ooooviiiiieiieieie e 1
Spider (Hytrel)
Coupling (Pump Half)........ooooiiiiii e 1
B Reference 10.3 & 10.3.1......cccccvvvvveeeviiinnnnnnn. Motor Driven Hydraulic PUmp .......ccccccvveeeiiiiiiieeeeen, 1
B HC-1775-03..ccieeeieieeee e Pump/Motor Adapter........c..eeeevieiiiiiiieeee e 1
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Model: 5211
Hydraulic Power Unit

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 Appendices —Qil Gear Pump Manual for further
details.

10.3.1 Motor Driven Hydraulic Pump Assembly

FIGURE 10.3.1 — Motor Drive Hydraulic Pump Assembly

Fluid Type: MIL-PRF-5606
Item Part Number Description Oty

. Lo K-4260.......c.cc0evveieeeiiiiiiieeeeeiens Assembly, Hydraulic Pump (Painted pump with knobs. .................. 1

Does not include fittings, labels or coupling half.)

Connector, Male #8 SAE x #12 JIC...............

N-2001-36-S-B Elbow, 90° Male #12 SAE x #20 JIC

N-2001-11-S-B Elbow, 90° Male #8 SAE X #8 JIC ...
+ Refer to section 10.14 for listing of Replacement Labels.

N-2007-19-S-B

10.3.2 Motor Driven Hydraulic Pump Replacement Kits List
Fluid Type: MIL-PRF-5606

Part Number Description

Kit, Gaskets and O-rings
Kit, Shaft and Bearing Assembly
Kit, Control Seal

10.0 Maintenance continued on following page.
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Model: 5211
Hydraulic Power Unit

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 Section 6.10 —Sample Valve Operation)

Refer to the manufacturer of the specific fluid for your unit to obtain additional information:

Model Number: Fluid Type:
5211 i MIL-PRF-5606
10.5 FILTERS

RETURN FLUID FILTER

— PRESSURE FLUID FILTER
(WITH CLOGGING INDICATOR)

~B8

HAND PUMP PRESSURE FILTER -
LOCATED INSIDE (OPTIONAL)

DESICCANT AIR FILTEF{J

FIGURE 10.5 - Filter Locations
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Model: 5211
Hydraulic Power Unit

10.5 FILTERS (continued)
10.5.1 Pressure Filter
Replace the filter element any time the clogged filter indicator light (Option R) is triggered or when the
pop-up indicator located on the filter head changes to red during operation.

Replace the filter element annually to ensure proper cleanliness of the hydraulic system. This is a
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.

ﬁ/mm

FIGURE 10.5.1 — Pressure Filter
PARTS LIST

Fluid Type: MIL-PRF-5606

Item Part Number Description oty
2 HC-2000-138.......ccccteeririeiiieriiiesieenireesnee e (0 10 o TP RTRPRRTI 1
1&2. i, K-1416...ciiiiiiee et Kit, Replacement Filter Element.................ccocvveeeeenn. 1

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

Model: 5211
Hydraulic Power Unit

10.5.2 Return Filter
Replace the return filter element at the same time the pressure filter element is being replaced.

FIGURE 10.5.2 — Return Filter

PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description oty
N HC-2000-350.......cccceiiiiiiiiiiiiieee (O 1 o SR 2
1&2.iiiiiiiiieiiiis K-3493. .. Kit, Replacement Filter Element..............ccocoienennnn. 1

TRONAIR__
05/2012 — Rev. 08
-26 -



Model: 5211
Hydraulic Power Unit

10.5 FILTERS (continued)
10.5.3 Hand Pump (Option M) Filter

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
PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description

O-riNG (BOWI) .evieeiiiiiiiee et
Kit, Replacement Filter Element

10.5 Filters continued on following page.
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Model: 5211
Hydraulic Power Unit

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).

FIGURE 10.5.4 — Desiccant Air Filter

PARTS LIST

Item Part Number Description Oty
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Model: 5211
Hydraulic Power Unit

10.0 MAINTENANCE (continued)
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.

Hose Location

Item From To
1 Selector Valve Pump Inlet
2 Pump Outlet Flowmeter
3 Control Manifold Pressure Filter
4 Control Manifold Pressure Gauge
5 Case Drain Cooler (Rear)
6 Cooler (Front) Return Manifold
7 Control Manifold Return Manifold
8 Return Filter Selector Valve (Top)
9 Return Pressure Relief Valve Reservoir

FIGURE 10.6 — Hydraulic Hoses

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

TF-1039-11*12.8 Assembly, Hose #20
TF-1037-01*35.0 Assembly, Hose #8..................
TF-1037-13*32.8 Assembly, Hose #8...................
TF-1038-16*23.0 Assembly, Hose #4 ..................
TF-1039-16*38.3 Assembly, Hose #12
TF-1039-15*16.3 Assembly, Hose #12
TF-1039-01*31.3 Assembly, Hose #12
TF-1039-11*35.3 Assembly, Hose #20
TF-1038-08*17.5 Assembly, Hose #8

TF-1037-01*180 External Pressure HOSE #8 ..........ccceeeeeeivvvvviiieeeeeeeeean, 1
TF-1039-01*180 External Return HoSe #12.........coveeeeeeiviiiiiieeeeeeeeee, 1

10.0 Maintenance continued on following page.
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Model: 5211
Hydraulic Power Unit

10.0 MAINTENANCE (continued)
10.7 INSTRUMENT PANEL

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection for general maintenance on Hose Assembly
(Item 3in Figure 10.7).

FRONT VIEW

[ -

> 5

| 000000 |
®

| 2L .

;@ ) :

[

FIGURE 10.7 - Instrument Panel
PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

See Page 31 Electric Panel.........cccooiiviiiiiiiic e
See Page 32 Hydraulic Panel
See Page 29 Assembly, Hose #4
See Page 33 Control Block/Flowmeter
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Model: 5211
Hydraulic Power Unit

10.7 INSTRUMENT PANEL (continued)
10.7.1 Electric Panel
The Electric Panel does not require regular general maintenance.

@ EE® @E @0

\
HIGH VOLTé
POWER LUID PH
EMP

&

FIGURE 10.7.1 - Electric Panel

PARTS LIST
Item Component Part Number Description
T Standard...........cceeeeeinnnnnns EC-1945-01 .....coovvvieeiieeeii Light, Diffused Pilot..........cccccoiiiiiiieie e
2, Standard............cccoeeeeeel EC-1951-MN5G........coevveeeeen. Power, Module w/Latch
T Option.............. EC-1945-03 ....ccvvvveiviiiiiieeennn, Light, Diffused Pilot...........
4o, Option.............. EC-1951-MN5Y .....ccoovvvvvnennnn. Power, Module w/Latch
LT Option.............. EC-1945-03 ....ccoevvveeveiiiiieeennn, Light, Diffused Pilot...........

Power, Module w/Latch
Light, Diffused Pilot...........
Power, Module w/Latch
Push Button, llluminated/Flush ............ccccoouuvneee.
Power, Module w/Contact/Latch
Hour Meter (50 Hz Operation) ..........ccccccoeevvvveeee.
Hour Meter (60 Hz Operation) ..........c..cccoeeuvvveen..
Switch, Emergency Stop
Contact Block W/LAtCh ..........evvvvvvvveivieieieieierenenns
Push Button, Non-llluminated
Contact Block w/Latch .............ccvvveeeeenn.
Push Button, Non-llluminated
Contact Block w/Latch ...........ccoovvvviieiieiiiiiiininnn.

10.7 Instrument Panel continued on following page.
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10.7

Model: 5211
Hydraulic Power Unit

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.

2 Q

@

| svstem pressure | \| HAND PUMP PRESSURE |

SHUT-OFF  CALIBRATION
VALVE PORT

PYROMETER

@

Part Number

FIGURE 10.7.2 = Hydraulic Panel

PARTS LIST
Fluid Type: MIL-PRF-5606

Description

Pyrometer (Optional)...........covieiiiiiiiiiieie e
System Pressure Gauge
Pressure Gauge (Hand Pump Option Only)
Shut Off Needle Valve (Calibration Port Option Only) .................
Calibration Port (OptioNal) ......ccceeeiiiiiiiieiaeeeiiiieeee e
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Model: 5211
Hydraulic Power Unit

10.7 INSTRUMENT PANEL (continued)
10.7.3 Control Block/Flowmeter
The Control Block components do not require regular general maintenance.

FIGURE 10.7.3 — Control Block/Flowmeter

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

HC-1254-04......ooiiiiiieeiiiie e Needle ValVe.......cceeiiiiiiiiieei e
Elbow, 45° Straight Thread (#12)......ccccceeveiiivieeeeennn.
O-ring Hex Plug (#10)
O-ring Hex Plug (#6) ................
HC-2127 ... Pressure Relief Valve
Connector, Straight Thread (#8-10)
Elbow, Straight Thread (#4)
HC-1673....cccocvveenne Check Valve.........cccceevvvvennnn.

Elbow, Straight Thread (#8-10)...........ccccc......
J-3399 .. Pressure Manifold ..........cccoceeiiiiiiniiieene,

Elbow, Straight Thread ((#10).......cccovvereeeiiiiiiieeeeenn.
N-2036-07-S-B Swivel, 37° Female (#10)......cccccveeeviiiiiiieee e
HC-2129 Flowmeter, 15 gpm/3,500 psi...
HC-2129-A1 Flowmeter (Calibrated) .........ccccoeviiiiiiieiiiiiiiiieeeeene

10.7.3 Control Block/Flowmeter continued on following page.
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Model: 5211
Hydraulic Power Unit

10.7.3 Control Block/Flowmeter (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
service is required, the new or repaired relief valve must be reset to 3,250 psig.

=
@

CCLLLL2LD
 —

Y ) >
—

FIGURE 10.7.3.a — System Pressure Relief Valve

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

HC-2127 ..o Pressure Relief Valve (Not Set)
HC-2010-910 O-ring, Series 3
HC-2000-014 O-ring, Series 2
HC-2020-014 Backup Ring (Teflon) .......ccccevvieiiiiiiiiieeeeee
HC-2020-015 Backup Ring (Teflon) ...
HC-2000-015 O-ring, Series 2
HC-2020-011 Backup Ring (Teflon) ...
HC-2000-011 O-1ING, SEHES 2.eiiiiiiiiiiiiiie et
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Model: 5211
Hydraulic Power Unit

10.7.3 Control Block/Flowmeter (continued)
10.7.3.b  Check Valve
The Check Valve does not require regular general maintenance.

FIGURE 10.7.3.b — Check Valve

PARTS LIST
Fluid Type: MIL-PRF-5606
Part Number Description

HC-1673 ..o, Check Valve..........cccco
HC-2010-910 O-ring, Series 3
HC-2000-014 O-ring, Series 2
HC-2020-014 Backup Ring.......
HC-2010-905 O-ring, Series 3

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

FIGURE 10.7.3.c — Bypass Valve

PARTS LIST

Fluid Type: MIL-PRF-5606
Part Number Description
HC-1254-04.....cccoooeeieiieeiee Needle Valve
HC-2000-111 [OF 11T PRSUURII
HC-2010-912 [OF 11T PRUUUI
HC-2020-114 Backup Ring
HC-2000-114 (O 11T PSP UPRTRN

10.0 Maintenance continued on following page.
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Model: 5211
Hydraulic Power Unit

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. The Selector Valve (Item 9) is not field serviceable.

A AL

-3}

FIGURE 10.8 — Reservoir Assembly
PARTS LIST
Fluid Type: MIL-PRF-5606
Item Part Number Description

CAP, HL2 oo
Desiccant Filter
Diffuser, 1" NPT
Elbow, Swivel Male, #16 JIC x 1" NPT
Tube Reducer, #20 X #16 JIC .......cooveeiiiiiieeeieeeeeiee e
Filler, Non-vented............cccccciiiii
Washer, Nylon
Bolt, Hex Head, Grade 5, 5/8-11 x 1 %" long .........cvceeeen.. 1
Cover ASSEMDBIY .......ooiiiiiiiiii
NIA o

Ball Valve, SAE #8 Lockable
Connector, Straight Thread #8 SAE x #8 JIC
Tee, Swivel Run, #8 JIC........cooviveieiiieeeieeeees
Cap, #8 .o

Reservoir, 30 gallon (113.4 It)
Plug, Hex Head, 2" NPT.......cccciiiiiie e
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Model: 5211
Hydraulic Power Unit

10.8 RESERVOIR ASSEMBLY (continued)

FIGURE 10.8 — Reservoir Assembly

PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description Oty

SIght GAUGE ...ceii et
Elbow, 90° SWiIVel, #20 .....cccooviiiiiienn
Selector Valve, #20 SAE
Connector, Straight Thread #20 SAE...........c.occuveeeen. 2
Clamp ASSEMDIY ......eeiiiiiiii e 1

10.0 Maintenance continued on the following page.
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Model: 5211
Hydraulic Power Unit

10.0 MAINTENANCE (continued)
10.9 RETURN MANIFOLD ASSEMBLY
Refer to Section 10.5.2 —Return Filter for information on changing filter element.

NOTE: DO NOT attempt to adjust the Return System Pressure Relief Valve. See Section 10.9.1 -
Return System Pressure Relief Valve for details.

07

06

05

02

01

FIGURE 10.9 — Return Manifold Assembly
PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description
N-2042-13-S-B...coooeviiiiiiiiieiiii Elbow, 45° Straight Thread #20 JIC x #20 SAE.........
N-2463-25-S-B......cccvvvvveeeeeiiiiiiieeeee, Fitting, Reducer/Expander 24/20 SAE ......................
H-1581. ... Bracket, Filter
HC-1906-01.....ccceoiiiiiiiieeeeeeiiiiieeeeee Filter, Return.................
N-2007-30-S-B ....coviiiieieeiiieeeeeeeeeean, Connector, Straight Thread, #20 JIC x #24 SAE
N-2063-04 ....covvniiieieeiie e, Elbow, Bent Swivel NUt...........cceiiiieiiiiiie e
N-2049-20-S-B......cccoovvveeiiiiiiiiiiee, Elbow, 90° Swivel, #20 SAE x #20 JIC......................
N-2053-10-S-B...ccovviiiiiieeiiieeeeeeeeeea, Plug, Hex Head, #16 O-riNg.........cccceeiiiiuuiieeeeaeeannnns
N-2638-06-S-B .........cceeevvieeeiiiiennnnnn. Elbow, 90° #16 SAE x #16 SAE .........
HC-1766-05......coeveieiieeeeeeeeeeee e, Valve, Ball.........ooovieeiiiiiieeiieeeee e
N-2001-37-S-B....ccooevieeeeeieiiiieiieee, Elbow, 90° #12 JIC x #20 SAE ...........
N-2463-16-S-B......ccvviieeeeeeiiiiieeeeee Fitting, Reducer/Expander 16/8 SAE ..
N-2464-06-S-B.......oovvviieiiieieiiieeeeann, Union, Straight Thread #8 x #8 SAE...
HC-2199 ... Valve, Pressure Relief (Pre-Set).......cccccoviiiiieenennn.
N-2007-21-S-B .....ccccvvvvvieeeeiiiiiiieeeeen Connector, Straight Thread, #12 JIC x #16 SAE
N-2053-06-S-B .......ccvvvveeeeeiiiiiiieeeenn, Plug, Hex Head, #8 O-TiNg.........ccceeevviiiiiiiie et
HC-2205.....cuiiiieeeeiiiiiiee e Manifold, RETUIN .........oeiiiiiiiiee e
N-2001-11-S-B..ooveieiiieeiieeeeeeeeeee, Elbow, Straight Thread #8 SAE X #8 JIC ........ccccviiieeeeeinnns

TRONAIR__
05/2012 — Rev. 08
-38 -



Model: 5211
Hydraulic Power Unit

10.9 RETURN MANIFOLD ASSEMBLY (continued)
10.9.1 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.

FIGURE 10.9.1 — Return System Pressure Relief Valve

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

HC-2199 ...t Pressure Relief Valve (includes Valve Block)
HC-2010-910 O-1NG, SEHES 3.t
HC-2000-014 O-ring, Series 2........ceccvvvveeeennn.

HC-2020-014 Backup Ring (Teflon)
HC-2020-015 Backup Ring (Teflon)
HC-2000-015 O-1ING, SEHES 2.eiiiiiiiiiiieiie et

10.0 Maintenance continued on following page.
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Model: 5211
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10.0 MAINTENANCE (continued)
10.10 PRESSURE FILTER ASSEMBLY (Single System)
Refer to Section 10.5.1 for information on changing filter element.

FIGURE 10.10 - Pressure Filter Assembly

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

N-2001-14-S-B Elbow, Straight Thread #8-12
HC-2194-01............. Filter, Pressure........cccoeevvvveivienneen.
N-2660-05-S-B Tee, Straight Thread #12 ................
N-2661-05-S-B Elbow, Straight Thread #12.........ccccceeeviiiiviieeeeenn.
N-2463-35-S-B Union, Straight Thread #12 Male x #6 Female
N-2464-05-S-B Union, Male Straight Thread #6 .............ccccceeeenn.

HC-1768-02............. Valve, Ball SAE #6.........oooooeeeiiiiiii
N-2007-05-S-B Connector, Straight Thread #6 SAE X ¥4 JIC..........cuuveeee.
N-2008-03-S.....eiiiieieeeeeee e Cap, #4 Female........ooo i

HC-1768-04 Valve, Ball SAE #12
N-2007-14-S-B ......cccvvviieeeeeieiiiieieee e Connector, Straight Thread #8-#12..........cccccvvveeeviiiinnnnn.
N-2464-08-S-B .......ccovvvieieeeiiiiiiiiieee e Union, Male Straight Thread #12 ..........ccccccveeeiiiiiiieeneenn.
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Model: 5211
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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. See Section 11.0 Provision of

Spares for recommended spare fuses.

02 19 12
©ifie) (19
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FIGURE 10.11 — Electrical Components

Set Item 08 to Automatic Reset position. Wire per Electrical Schematic INS-1608. Reference Wire Diagram INS-1746.
Set “A2” to its corresponding full load amps shown on motor nameplate

10.11 Electrical Components continued on following page.
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10.11 ELECTRICAL COMPONENTS (continued)

Model: 5211
Hydraulic Power Unit

PARTS LIST

Item 508 530 60 Hz Agg(l)lcatlons 260 575 Description Qty
1 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 Screw, RND HD CRS REC, ¥4 - 28 x 1 % Long 1
2 G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N Flatwasher, ¥ Narrow 2
3 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥ - 28 1
4 G-1180-105006 (G-1180-105006 G-1180-105006 G-1180-105006 G-1180-105006 Screw, HH TPG Type F ¥ 1
5 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 Block, IEC Terminal (Red) 26
6 EC-1803 EC-1803 EC-1803 EC-1803 EC-1803 Rail, Din 4
7 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 Screw, HH MAC, #10-32 x ¥ Long 14
8 EC-1525 EC-1589 EC-1589 EC-1589 EC-1589 Relay, Overload 1
9 EC-1603 EC-1603 EC-1603 EC-1603 EC-1603 Shield, Anti-Tamper 1
10 EC-1604 EC-1604 EC-1604 EC-1604 EC-1604 Shield, Current Adjustment 1
11 | EC-1842 EC-1586 EC-1586 EC-1586 EC-1586 Contactor, IEC Motor 1
12 | EC-1607 EC-1607 EC-1607 EC-1607 EC-1607 Lug Set, Terminal 1
13 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 Fuse Holder, IEC Class CC 3
14 EC-1563 EC-1563 EC-1563 EC-1674 EC-1674 Fuse Block, Class J 1
15 EC-1557-30 EC-1557-30 EC-1557-27 EC-1557-25 EC-1557-24 Fuse, Class J 3
16 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 Terminal, Ring Tongue ¥4 Bolt Hole 7
17 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 Fuse, LP-CC-Low Peak 1-6/10A 1
18 EC-1957 EC-1957 EC-1957 EC-1957 EC-1957 Block, IEC Ground 2
19 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 Lug, Ground 1
20 G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R Lockwasher, ¥ Regular 5
21 EC-1959 EC-1959 EC-1959 EC-1959 EC-1959 Anchor, IEC End 10
22 EC-1958 EC-1958 EC-1958 EC-1958 EC-1958 Block, IEC Ground 5
23 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 Barrier, End 2
24 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 Fuse Holder, Class J 3
25 EC-1557-02 EC-1557-02 EC-1557-01 EC-1557-01 EC-1557-04 Fuse, Class J 3
26 EC-1726-09 EC-1726-08 EC-1726-05 EC-1726-04 EC-1726-04 Fuse, Class CC 2
27 EC-1804-02 EC-1804-02 EC-1804-02 EC-1804-02 EC-1804-02 Transformer, Control (100 W) 1
28 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 Block, IEC Terminal (Blue) 10
29 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 4
30 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 Jumper, Center 1
31 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 Jumper, Center 2
32 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 Jumper, Center 1
33 | EC-1826 EC-1826 EC-1826 EC-1826 EC-1826 Guard, Finger Touchproof 1
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Model: 5211
Hydraulic Power Unit

PARTS LIST
50 Hz Applications R

Item 500 520 ggo 215 270 Description Qty
1 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 Screw, RND HD CRS REC, ¥ - 28 x 1 ¥ Long 1
2 G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N Flatwasher, ¥ Narrow 2
3 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥ - 28 1
4 (G-1180-105006 G-1180-105006 (G-1180-105006 G-1180-105006 G-1180-105006 Screw, HH TPG Type F % 1
5 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 Block, IEC Terminal (Red) 26
6 EC-1803 EC-1803 EC-1803 EC-1803 EC-1803 Rail, Din 4
7 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 Screw, HH MAC, #10-32 x % Long 14
8 EC-1525 EC-1589 EC-1589 EC-1589 EC-1589 Relay, Overload 1
9 EC-1603 EC-1603 EC-1603 EC-1603 EC-1603 Shield, Anti-Tamper 1
10 EC-1604 EC-1604 EC-1604 EC-1604 EC-1604 Shield, Current Adjustment 1
11 EC-1842 EC-1586 EC-1586 EC-1586 EC-1586 Contactor, IEC Motor 1
12 EC-1607 EC-1607 EC-1607 EC-1607 EC-1607 Lug Set, Terminal 1
13 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 Fuse Holder, IEC Class CC 3
14 EC-1563 EC-1563 EC-1674 EC-1674 EC-1674 Fuse Block, Class J 1
15 EC-1557-31 EC-1557-31 EC-1557-26 EC-1557-26 EC-1557-26 Fuse, Class J 3
16 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 Terminal, Ring Tongue % Bolt Hole 7
17 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 Fuse, LP-CC-Low Peak 1-6/10A 1
18 EC-1957 EC-1957 EC-1957 EC-1957 EC-1957 Block, IEC Ground 2
19 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 Lug, Ground 1
20 | G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R Lockwasher, ¥ Regular 5
21 EC-1959 EC-1959 EC-1959 EC-1959 EC-1959 Anchor, IEC End 10
22 EC-1958 EC-1958 EC-1958 EC-1958 EC-1958 Block, IEC Ground 5
23 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 Barrier, End 2
24 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 Fuse Holder, Class J 3
25 EC-1557-04 EC-1557-04 EC-1557-01 EC-1557-01 EC-1557-01 Fuse, Class J 3
26 EC-1726-10 EC-1726-09 EC-1726-05 EC-1726-05 EC-1726-04 Fuse, Class CC 2
27 EC-1804-02 EC-1804-02 EC-1804-02 EC-1804-02 EC-1804-02 Transformer, Control (100 W) 1
28 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 Block, IEC Terminal (Blue) 10
29 | G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 4
30 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 Jumper, Center 1
31 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 Jumper, Center 2
32 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 Jumper, Center 1
33 EC-1826 EC-1826 EC-1826 EC-1826 EC-1826 Guard, Finger Touchproof 1

10.11 Electrical components continued on the following page.
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10.11 ELECTRICAL COMPONENTS (continued)
10.11.1 Electrical Components With 100 ft. Input Cord Option

Regularly inspect the external power cord for nicks, cuts, abrasion, and fluid damage. Replace power cord if damage is found. See Section 11.0
Provision of Spares for recommended spare fuses.
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FIGURE 10.11.1 - Electrical Components

Set Item 09 to "Auto” and set "A2" to its corresponding full load amps. Wire per Electrical Schematic INS-1608. Reference Wire Diagram INS-1746.

10.11.1 Electrical Components with 100 ft. input cord option continued on following page.
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10.11.1 Electrical Components With 100 ft. Input Cord Option (continued)

PARTS LIST
ITEM 60 HZ Applications Description Qty
208 230 380 460 575

1 G-1180-105006 G-1180-105006 G-1180-105006 G-1180-105006 G-1180-105006 Screw, HH TPG Type F % 1
2 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 Screw, RD HD CRS REC, ¥4 -28 x1 % LG 1
3 G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N Flatwasher, ¥4 Narrow 6
4 EC-1894 EC-1894 EC-1894 EC-1894 EC-1894 Switch, Fused Disconnect 1
5 EC-1557-31 EC-1557-30 EC-1557-27 EC-1557-25 EC-1557-24 Fuse, Class J 3
6 EC-1784 EC-1784 EC-1784 EC-1784 EC-1784 Terminal, Direct Mount 3
7 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥4 - 28 1
8 G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N Flatwasher, #10 Narrow 14
9 EC-1525 EC-1589 EC-1589 EC-1589 EC-1589 Relay, Overload 1
10 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 Terminal, Ring Tongue ¥4 Bolt Hole 7
11 EC-1587 EC-1586 EC-1586 EC-1586 EC-1586 Contactor, IEC Motor 1
12 EC-1420 EC-1420 EC-1420 EC-1420 EC-1420 Fuse Block, Single Pole 3
13 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 Fuse, LP-CC-Low Peak 1
14 EC-1326-01 EC-1326-01 EC-1326-01 EC-1326-01 EC-1326-01 Disconnect, Female 6
15 N/A N/A N/A EC-1602-01 EC-1602-01 Reducer, Fuse 3
16 EC-1607 EC-1607 EC-1607 EC-1607 EC-1607 Contact, Auxiliary 1
17 G-1161-100012 G-1161-100012 G-1161-100012 G-1161-100012 G-1161-100012 Screw, PAN HD SLT, #4-40 x 1 %2 Long 8
18 EC-1786 EC-1786 EC-1786 EC-1786 EC-1786 Insulation Sleeve 1
19 G-1251-1000R G-1251-1000R G-1251-1000R G-1251-1000R G-1251-1000R Lockwasher, #4 Regular 8
20 G-1157-103504 G-1157-103504 G-1157-103504 G-1157-103504 G-1157-103504 Screw, PAN HD, #10-32 x ¥ Long 7
21 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 Screw, HH MAC, #10-32 x ¥ Long 14
22 G-1100-105512 G-1100-105512 G-1100-105512 G-1100-105512 G-1100-105512 Bolt, HH, ¥ - 28 x 1 ¥4 Long 4
23 G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R Lockwasher, ¥4 Regular 5
24 EC-1532-01 EC-1532-01 EC-1532-01 EC-1532-01 EC-1532-01 Lug, Ground 1
25 G-1159-103510 G-1159-103510 G-1159-103510 G-1159-103510 G-1159-103510 Screw, RD HD CRS REC, #10-32x 1 % LG 6
26 EC-1785 EC-1785 EC-1785 EC-1785 EC-1785 Comb Jumper 1
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60 HZ Applications

ITEM 208 230 380 260 =75 Description Qty
27 EC-1674 EC-1674 EC-1674 EC-1674 EC-1674 Fuse Holder, Class J 1
28 EC-1557-02 EC-1557-02 EC-1557-01 EC-1557-01 EC-1557-01 Fuse, Class J 3
29 EC-1726-09 EC-1726-08 EC-1726-05 EC-1726-04 EC-1726-04 Fuse, Class CC 2
30 G-1100-105506 G-1100-105506 G-1159-102006 G-1159-102006 G-1159-102006 Hardware, Mounting 4
31 EC-1804-02 EC-1676-02 EC-1804-02 EC-1676-02 EC-1804-02 Transformer, Control (100 W) 1
32 G-1250-1020N G-1250-1020N G-1250-1020N G-1250-1020N G-1250-1020N Flatwasher, #8 Narrow 4
33 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 4

10.11.1 Electrical Components with 100 ft. input cord option continued on following page.
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10.11.1 Electrical Components With 100 ft. Input Cord Option (continued)

PARTS LIST
50 HZ Applications o
ITEM Description Qty
200 220 380 415 440

1 G-1180-105006 G-1180-105006 G-1180-105006 G-1180-105006 G-1180-105006 Screw, HH TPG Type F ¥ 1
2 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 G-1159-105516 Screw, RD HD CRS REC, ¥ -28x1 3% LG 1
3 G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N Flatwasher, ¥ Narrow 6
4 EC-1894 EC-1894 EC-1894 EC-1894 EC-1894 Switch, Fused Disconnect 1
5 EC-1557-31 EC-1557-31 EC-1557-26 EC-1557-26 EC-1557-26 Fuse, Class J 3
6 EC-1784 EC-1784 EC-1784 EC-1784 EC-1784 Terminal, Direct Mount 3
7 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥ - 28 1
8 G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N Flatwasher, #10 Narrow 14
9 EC-1525 EC-1525 EC-1589 EC-1589 EC-1589 Relay, Overload 1
10 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 EC-1180-24 Terminal, Ring Tongue % Bolt Hole 7
11 EC-1587 EC-1587 EC-1586 EC-1586 EC-1586 Contactor, IEC Motor 1
12 EC-1420 EC-1420 EC-1420 EC-1420 EC-1420 Fuse Block, Single Pole 3
13 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 EC-1542-04 Fuse, LP-CC-Low Peak 1
14 EC-1326-01 EC-1326-01 EC-1326-01 EC-1326-01 EC-1326-01 Disconnect, Female 6
15 N/A N/A N/A EC-1602-01 EC-1602-01 Reducer, Fuse 3
16 EC-1607 EC-1607 EC-1607 EC-1607 EC-1607 Contact, Auxiliary 1
17 G-1161-100012 G-1161-100012 G-1161-100012 G-1161-100012 G-1161-100012 Screw, PAN HD SLT, #4-40 x 1 ¥ Long 8
18 EC-1786 EC-1786 EC-1786 EC-1786 EC-1786 Insulation Sleeve 1
19 G-1251-1000R G-1251-1000R G-1251-1000R G-1251-1000R G-1251-1000R Lockwasher, #4 Regular 8
20 G-1157-103504 G-1157-103504 G-1157-103504 G-1157-103504 G-1157-103504 Screw, PAN HD, #10-32 x % Long 7
21 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 G-1150-103506 Screw, HH MAC, #10-32 x ¥ Long 14
22 G-1100-105512 G-1100-105512 G-1100-105512 G-1100-105512 G-1100-105512 Bolt, HH, ¥ - 28 x 1 ¥4 Long 4
23 G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R G-1251-1050R Lockwasher, ¥4 Regular 5
24 EC-1532-01 EC-1532-01 EC-1532-01 EC-1532-01 EC-1532-01 Lug, Ground 1
25 G-1159-103510 G-1159-103510 G-1159-103510 G-1159-103510 G-1159-103510 Screw, RD HD CRS REC, #10-32x 1 % LG 6
26 EC-1785 EC-1785 EC-1785 EC-1785 EC-1785 Comb Jumper 1
27 EC-1674 EC-1674 EC-1674 EC-1674 EC-1674 Fuse Holder, Class J 1
28 EC-1557-04 EC-1557-04 EC-1557-01 EC-1557-01 EC-1557-01 Fuse, Class J 3
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29 EC-1726-10 EC-1726-09 EC-1726-05 EC-1726-05 EC-1726-04 Fuse, Class CC 2
30 G-1100-105506 G-1100-105506 G-1159-102006 G-1159-102006 G-1159-102006 Hardware, Mounting 4
31 EC-1804-02 EC-1804-02 EC-1804-02 EC-1804-02 EC-1804-02 Transformer, Control (100 W) 1
32 G-1250-1020N G-1250-1020N G-1250-1020N G-1250-1020N G-1250-1020N Flatwasher, #8 Narrow 4
33 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 4

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.

FIGURE 10.12 - Heat Exchanger Assembly

PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description Oty
Elbow, Modified (12-20) ........cceeeriiiiiiiieeeeeeeiiieeeeene 1
O-ring, Series 3
Plug, O-ring Hex Head..........cccccoiiiiiiiiiiiiiiieeeee 1
N-2001-37-S-B ... Elbow, Straight Thread (12-20)......ccceeveeeiiiiiiieeeeennn. 1
Reference Table below Heat Exchanger
N-2066-20-S-B .......cvvviiiieeeiiiiiiieiee e Plug, O-ring #20
Voltage Frequency Part Number
208v 60 Hz HC-2136-01
230v 60 Hz HC-2136-01
380v 60 Hz HC-2136-01
460v 60 Hz HC-2136-01
575v 60 Hz HC-2136-02
200v 50 Hz HC-2136-01
220v 50 Hz HC-2136-01
380v 50 Hz HC-2136-01
415v 50 Hz HC-2136-01
440v 50 Hz HC-2136-01

TRONAIR__
05/2012 — Rev. 08
-50 -



Model: 5211
Hydraulic Power Unit

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.

FIGURE 10.13 - External Components
PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description

HANGET ..
Right Side Panel
Rigid Caster

SWIVEl CaSter ...ceeeeeiiieeeeee
[ oY) g o Tox R
Front Panel ........
Handle ...............
Cord Hanger ......
Left Side Panel...

10.0 Maintenance continued on following page.
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10.0 MAINTENANCE (continued)
10.14 ADDITIONAL FEATURES
10.14.1 25 ft (7.6 m) Hoses (Option A)

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection.

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description Oty
TF-1037-01*300.........ccvveeeenn. Pressure Hose, 25 ft (7.62 mM)......ccooviivieenennn. 1 per Option
TF-1039-01*300.........ccccuvreeeen. Return Hose, 25 ft (7.62 M) ......ccccuiieeneennne 1 per Option
10.14.2 50 ft (15.24 m) Hoses (Option B)
Refer to Section 10.6 Hydraulic Hoses concerning hose inspection.
PARTS LIST
Fluid Type: MIL-PRF-5606
Part Number Description Oty
TF-1037-01*300.........ccvveeenne. Pressure Hose, 25 ft (7.62 M)......cccovviivieeeenen. 2 per Option
TF-1039-01*300.........ccccuvreeee. Return Hose, 25 ft (7.62 M) ......occcuvieeneennne 2 per Option
N-2011-06-S....ccooiiiiiiiiee e Union, #8 ..o 1 per Option
N-2011-08-S.....ccoiiiiiiieiee e Union, #12 .....ooovvieeiee e 1 per Option
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10.14 ADDITIONAL FEATURES (continued)
10.14.3  Dual System (Option C)
Refer to Section 10.6 Hydraulic Hoses concerning hose inspection.

M/

FIGURE 10.14.3 — Dual System
PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description Oty
N-2464-14-S-B ......ccvvrveeieeeieeiiieee e Union, Male Straight Thread #12 x #16 ..................... 1
HC-1908 Pressure Manifold (Plated)

N-2053-10-S-B ..o Plug, Male Straight Thread #16 ..........cc..ccoevevvvveeeennn. 1
N-2464-08-S-B ......cccvvvviiiieeiiiiiieee e Union, Male Straight Thread #12 ..............cccccvvveeeenn. 1
HC-1768-04 Ball Valve

N-2007-14-S-B ...coeeiiieieieeeeeeee e Connector, Straight Thread #12 x #8 JIC...................

TF-1037-01*180 Pressure Hose Assembly, #8.........ccccccviiiiiiiiicnnenn.
TF-1039-01*180 Return Hose Assembly, #12 ..........ccccceeeeeennn.
N-2007-21-S-B......... Connector, Straight Thread #16 x #12 JIC
HC-1766-05............. Ball Valve, #16 SAE........cccoooviiiiiiiiiiinnnnns
N-2638-06-S-B......ccoooviiiiiiiiiiiii Elbow, 90° #16 M-SAE X #16 F-SAE .....cccceeevrnrnnnnnnn

10.14 Additional Features continued on following page.
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10.14 ADDITIONAL FEATURES (continued)
10.14.4  Crossover Check (Option D)

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection. Annual calibration of
instrumentation is recommended. See Section 12.0 —Calibration of Instrumentation for details of
gauge calibration.

AL

FIGURE 10.14.4 — Crossover Check

PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description

Crossover Check Manifold
Pressure Gauge............ccceeuuee.
Cartridge Needle Valve............
Check ValVe.......ooooiiiiiieee e

N-2007-14-S-B .....coovviiiiieeeiecieee e Connector, Straight Thread............ccocccvvivieeeiiiiinen. 2
TF-1037-01*180 Pressure Hose Assembly

HC-1768-02....cccceeiiiiiiiiee e Ball Valve (H6)........vevveeiiiiiiiiieie e
N-2007-05-S-B ......ccvvriiiieeeiiiiiieeee e Connector, Straight Thread.............cocccvvvvveeeiiiiiien. 1
N-2008-03-S Cap, #4 Female

N-2464-05-S-B ......uoiieeiiiiieeeeeeeeeee e Union, Straight Thread #6 SAE..........ccccccoviiiiienneenn. 1
N-2464-08-S-B......eooiieeiiiiiiieeieeeeitee e Union, Straight Thread #12 SAE.........ccccciiiiiiieeneennn. 1
TF-1039-01*180 Return Hose Assembly ........ccccccoeiviiiiiiennennn.
N-2007-21-S-B......... Connector, Straight Thread

HC-1766-05............. Ball Valve (#16)...........ccccovv......
N-2638-06-S-B ......everereereeeereereseeeereeseseeenenn EIDOW, 90° (#16 SAE) c...ereeeeeeeeeeeeseeeeseseeeseeeesnenees
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10.14 ADDITIONAL FEATURES (continued)
10.14.5 Hour Meter (Options E and F)
The Hour Meter does not require regular general maintenance.

NOTE: Wire Hour Meter per Appendix —Electrical Schematic INS-1725. Reference Appendix -
Wire Diagram INS-1747.

fo O\
—A
\O o)
\— HOUR METER
FIGURE 10.14.5 — Hour Meter
PARTS LIST

Part Number Application Description oty
EC-157750 Hz Operation.................... Hour Meter......cccovvvveeeiiiiiieee e 1
EC-157860 Hz Operation.................... Hour Meter.......ccovvvveeeiiiiiieee e 1

10.14 Additional Features continued on following page.
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10.14 ADDITIONAL FEATURES (continued)
10.14.6 Voltage/Phase Monitor (Options G =J)

The Voltage/Phase Monitor does not require regular general maintenance. The panel indicator light will
illuminate if a tripped condition exists. If the Voltage/Phase Monitor is causing the HPU to shut off, verify
the ¢ Phase Monitor settings shown. Continued tripping may indicate a serious electrical problem. See
Section 10.0 —Provision of Spares for recommended spare fuses.

NOTE: Wire per Electrical Schematic INS-1608. Reference Wiring Diagram INS-1746. Reference
Section 9.7.1 Electrical Panel for Panel Light.

(o | _|E|_ _|E|_ _|E||_®
o HePHeede

©

— J—

030201

FIGURE 9.13.5 - Voltage/Phase Monitor

Phase Monitor

Option Voltage Frequency Part Number
G 200 - 230 50/60 Hz EC-1543-02
H 380 50/60 Hz EC-1543-03
| 415 - 460 50/60 Hz EC-1543-04
J 575 60 Hz EC-1543-05

¢ Setting Instructions for Item 3:

1. SetLine Voltage to match the voltage rating of the Hydraulic Power Unit.
2. Set % Voltage Unbalanced to 5% for 60 Hz unit or 6% for 50 Hz unit.
3. Set Trip Delay to three (3) seconds.
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10.14 ADDITIONAL FEATURES (continued)
10.14.7  Pyrometer (Option K)
Refer to Section 12.6 —Analog Temperature Gauge when calibration of the pyrometer is desired.

]

e
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FIGURE 10.14.7 — Pyrometer
PARTS LIST
Fluid Type: MIL-PRF-5606
Iltem Part Number Description Oty
Lo, N-2463-16-S-B......cccvvvvieieeeiiiiiiieiee e Reducer FittiNg........cevieiiiiiiiieeee e
2, HC-1769-01.....cccoeiiiiiiiiii, PYTOMELET ...

10.14 Additional Features continued on following page.
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10.14 ADDITIONAL FEATURES (continued)
10.14.8  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 Appendix —Electrical Schematic INS-1725. Reference Appendix —Wiring
Diagram INS-1747. Reference Section 10.7.1 Electrical Panel (Page 31) for Panel Light.

O

1]
FIGURE 10.14.8 - Electric Reservoir Level

PARTS LIST
Item Part Number Description Oty
Lo, EC-1798 ...t Multi-Level Switch (includes Plug-in Cable)...........cccccceeeviiiiniennenn. 1
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Model: 5211

Hydraulic Power Unit

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

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection for general maintenance on
Items 5, 10, 12, and 14 hose assemblies. Refer to Section 10.5.3 —Hand Pump (Optional) Filter .

Reference Parts List on following page.

TO PRESSURE
GAUGE

S

FIGURE 10.14.9 - Hand Pump

FROM
RESERVOIR
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Model: 5211
Hydraulic Power Unit

10.14.9 Hand Pump (Option M) (continued)
PARTS LIST

Fluid Type: MIL-PRF-5606

Part Number Description
H-1009-01 ..oovviieieiiiiiieeee e Pump Handle ...

HC-1778....ccvveve. Hand Pump, Two Stage

TF-1038-15*20.0 Hose Assembly, #4..................

TF-1038-16*38.5 Hose Assembly, #4..................

N-2463-10-S-B ... Reducer FittiNg........cccoaaiiiiiieeee e
N-2001-06-S-B ....ccvveeeiiiiieeeiee e Elbow, #8 SAE x #4 JIC Flare

HC-2146 Pressure Gauge

HC-1776 Pressure Filter......coooiiieiiiiiii e
TF-1038-14*41.0 Hose Assembly, #4
TF-1038-08*15.5 Hose Assembly, #8
N-2016-03-S.....ciieeeieeeee e Tee, SWIVEI NUL, #4 ...
N-2001-05-S-B....ccooeiiiiiiiiiiiii Elbow, #6 SAE x #4 JIC Flare

N-2001-11-S-B......... Elbow, #8 SAE x #8 JIC Flare

N-2002-03-S............ Elbow, Bulkhead, #4 JIC

TF-1038-14*180 Assembly, Hose #4 ..................

N-2055-01-S............ Reducer, Tube (6-4).................
N-2014-05-S.....oooiiiiiiiii [ 0o TR TSRS

10.14 Additional Features continued on following page.
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10.14.9 Hand Pump (Option M) (continued)
10.149.a  Two Stage Pump with Relief
Reference Page 63 for Parts List.

1
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FIGURE 10.14.9.a — Two Stage Pump with Relief

TRONAIR__
05/2012 — Rev. 08
-62 -
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10.149.a  Two Stage Pump with Relief (continued)

PARTS LIST
Fluid Type: MIL-PRF-5606
Item Part Number Description
............................ 519-000 ...cciuevieeiiiiieeeniieeeniieeesnireeeesieee e P

CXC-990022-001 .......ocvvveiviriiririiiriiiiciieee. BOOY

................... Valve Body.........
..................... Grip, Handle
..................................................... Handle with Grip

HK-1095
............................ (Not Shown)

Kit, Internal Parts; consists of:

Ball, REICASE.......oeieeeieieeeeeeee e
Spring, Outlet Check
Ball, ChecK.......coooevvviiiiiieeeennn,
Spring, Bypass...
Ball, Bypass ........ccccvveeeeeeriinnns

Spring, L.P. OUtlet..........cooiiiie e
Spring, H.P. Outlet ...
Spring, Intake L.P. ...c.cccvveiiiiieee e 1

Kit, Pump Seal; consists of:

O-ring, BUNA ...t
O-ring, BUNA ...t
Backup Ring (Teflon)
O-ring, BUNA ... e
H.P. Piston Seal.......ccccoiiiii e
O-ring, BUNA
O-ring, BUNA
O-ring, BUNA

Kit, Pump Linkage; consists of:
Pin Linkage Assembly
Strap ..o
Handle Bracket

Kit, Release Screw; consists of:
Screw, Release/Relief........cccccccviii
Retainer, Release Screw

10.14 Additional Features continued on following page.
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10.14 ADDITIONAL FEATURES (continued)
10.14.10 Towing Trailer (Option N)
Air Pressure: 55 psi

PARTS LIST

Item Part Number Description Oty
Lo, Z-57T5-0L.coueiiieiiiiiinieiririeierererererererererersrereee. Weldment, Frame ...........vvvvvvveeveeeieeereeeeerereeererenenen. Ref
2, G-1100-107010 ...ceeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeees Bolt, HH, 3/8 =16 X L LG ...uuveeeniae 8
C J-3669-01 ...oeniiiiiiie e Bracket, Fixed Wheel...........coooviiiiiiiiiiiiieeeeeee, 2
Ao, G-1302-21 oot Pin, CIEVIS 1 OD X B...uuuuuuiinininiiniiiniiininiiinnnnnnns 2
B TR-1894-01 ... Spacer, Wheel .......ccuveviiiiiiiiiiiie e 4
T U-L1103 e Assembly, Tire/RiM........cccovvvieiiiiiiiieee e 4
T, R G RN Label, Tire PreSSUre.....ccccceeeeeveiiiceceeeeee e 3
< . LT 10 1 1 S Pin, Cotter, 1/8 X 1 Yo LG.....uvvvei e 2
1S Z-5584-01...cceiiiiiiieeeee e, Weldment, Towbar........ccooooiviiiiiieeee e, 1
O TR H-2789. .o HUD, TAIEE e 1
I T G-1250-1130N. e, Flatwasher, 1" NarroW.........c.oeevieeeieieiieeeiiee e eeaan, 3
R LT 710 B Nut, AXIE, 1-14 UNS......e e 1
13 s G-1301-01 ..o e eaeaees Pin, Cotter, 3/16 X 1 Y2 LG.....oooviiccceeenenn 1
14 i, G-1100-107016 ....ccevvveeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeens Bolt, HH, 3/8 =16 X 1 % LG ... 4
15 s G-1250-1070N.....ccvvveiiirieiereeeeeeeeeeeeerereerereeenns Flatwasher, 3/8 NarroW........ccccceeeeeieiiiiiiiiiiiiiiiieenennnnns 4
16 i, G-1151-109514 ....covvveeeveeieeeeeeeeeeeeeeeeeeeeeeeaeenes Screw, ¥2- 20 HEXSOCHD CAP ......ccoeevvvvieiennn. 4
A7 e J-3670-01 ..coeniieieeiee e Plate, Steering MouNt ...........cccooiiiiiiiiiieee e 1
18 J-BA27 e, LBV e 1
19 e G-1100-109522 .....ccoeeeeeeeeeeeeeeeeeeeeeeeeee e Bolt, HH, Y2 - 20 X 2 Y2 LG ..ouveeeeeaa 1
20 e, G-1250-1090N....cueiiiiieieeeeee e, Flatwasher, %2 NaIrrOW .........c.coevvieieiiiiieeeeiie e, 2
21, G-1203-1095 ....cciieieiieeeeieieeeeeeeeeeeeeeeeeeeeeeraeenes Jamnut, EIastiC, %2 - 20 .......evvevevvvieirierereeereeerersrerennnen. 1
22, Z-6044-01L....ccvvvvriirrririrrriererererererererererrrreeree. Weldment, Steer AXIE ........uvvvvvevvvieiririeeeieveeeiererererenens 1
23, R-2096.....ccccciiiiiiiiiiei Pin, TOWDA ... ... 1
24, G-1301-02 ..o eanaeaees Pin, Cotter, 1/8 X L LG ....ccoooviiiicccceenn 2
25 e G-1203-1120 e e Jamnut, EIastic, 1 - 14 ......oooveiiiieieeeee e, 2
26 Y 4 ST Label, MaX TOWING .......ccoiiuriieiiaaiaiiiiiee e 1
A G128 e Washer, Spindle...........oooiiiiiiiiiieee e 1
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10.14 ADDITIONAL FEATURES (continued)
10.14.11 Calibration Port (Option Q)
Refer to Section 10.6 Hydraulic Hoses concerning hose inspection.

H@ 6 WwE e @6 O

I

FIGURE 10.14.11 - Calibration Port

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description

HC-1900-01.......cceoeieieiiieiiieieieeeeeeeeeeeeen, Needle ValVe.........ccccceeiiii
HC-1122. .. Kit, Panel Mounting (MVK-4)........ccccccoviiiviiieeeeiiiiiiiieeeeen
AN I O Label, Caution.........ccooevieiiei
N-2008-03-S............ Cap, Ya, BA JIC ..ot

N-2022-03-S............ Elbow, Bulkhead Union with Locknut #4 ...............

G-1250-1080W........ Flatwasher, 7/16 Wide ....................
N-2002-03-S............ Elbow, Swivel NUt #4 ..o,
N-2049-07-S-B......... Elbow, 90° Swivel & O-ring #4 X #6.........ccceeeeeennn.
N-2007-05-S-B......... Connector, Straight Thread #4 JIC x #6 SAE
N-2016-03-S............ Tee, Swivel NUt RUN, #4 ...
TF-1038-16*23.0 Hose Assembly, #4
TF-1038-16*23.0 Hose Assembly, #4 ....
V-1888...cciiceceeeceeeeeeeeee e Label, Shut-Off Calibration

10.14 Additional Features continued on following page.
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Model: 5211
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14 ADDITIONAL FEATURES (continued)
10.14.12 Electric Filter Clogging Indicator (Option R)
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.

NOTES: 1) 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 10 gpm but not show a
clogged condition when the flow rate is reduced to 5 gpm.

2) Wire per Electrical Schematic INS-1608. Reference Wiring Diagram INS-1746.
Reference 9.7.1 Electrical Panel (Page 31) for Panel Light.
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FIGURE 10.14.12- Electric Filter Clogged Indicator

PARTS LIST
Item Part Number Description Oty
Lo, EC-1778 ..o, DIN Connector Cable.......ccoceeveiiiiiiiiiiiieeeeeeenans 1
2 EC-1564 .....oviiiiiiieiiiieee e Relay, Control .........ccccovveiiiiiiii e 1
K EC-1591-04....cccoeeiiiiiiiii Latch, Mechanical.........cccoeeiiiiiiiiiiiiiiiciccce e 1
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10.14 ADDITIONAL FEATURES (continued)
10.14.13 Electric Over-Temperature (Option S)

The Electric Over-Temperature switch does not require regular general maintenance. However,
automatic shut down due to high fluid temperature is a indication that maintenance or training may be
needed elsewhere.

NOTE: Wire per Appendix —Electrical Schematic INS-1725. Reference Appendix —Wiring Diagram INS-
1747. Reference 10.7.1 Electrical Panel (Page 31) for Panel Light.

RETURN MANIFOLD
m /

@ © a ©
©

ol

FIGURE 10.14.13 — Electric Over-Temperature

PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description Oty
R | O A< T DIN Connector Cable...........ccoovvvvvveeeiieiiiiiiee e, 1
2 EC-1782-01..cciiieiiiiiiiiieeeee e Temperature SWItCh ..o 1

10.14 Additional Features continued on following page.
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10.14 ADDITIONAL FEATURES (continued)
10.14.14 Return Sight Gauge (Option U)

Refer to Section 10.6 Hydraulic Hoses concerning hose inspection. Annual calibration of
instrumentation is recommended

of

(o]
VIEW A-A
o o
o o o
N J

b F H 4 F

FIGURE 10.14.14 - Return Sight Gauge

PARTS LIST
Fluid Type: MIL-PRF-5606
Item Part Number Description

Elbow, Long Straight Thread...........cccccccoiviiiienneenn.
Swivel, Female (-16 x 1 NPT) ..
Sight Gauge, Flow 1" NPT .....cccccvveeiiiiieeee e,
Connector, Male Pipe ........ccoovvviiiieiiiiiieiie e

TRONAIR__
05/2012 — Rev. 08
-68 -



Model: 5211
Hydraulic Power Unit

10.0 MAINTENANCE (continued)
10.15 REPLACEMENT LABELS PARTS LISTS

10.15.1 Base Unit
Part Number Description
V-1001 e, "MAAE N US A et e et e e e e e e e e e aaaaas

"TRONAIR"
ISO Electrical Shock Symbol
"SYSTEM PRESSURE"
"HPU BY-PASS VALVE"
Control Panel Lights
"FLOWMETER"
"SAMPLE VALVE"
"PRESSURE"
"RETURN"
"MAXIMUM OIL LEVEL"..
"MINIMUM OIL LEVEL"
"WARNING KEEP 5 FT CLEAR .. .".....
Hydraulic Schematic
Electrical Schematic
Reservoir Selector Valve
"PE"

"OPERATING INSTRUCTIONS . . .
Label, Pump Controls

10.15.2  Fluid Label
Part Number Description Oty
V-1975 e "MIL-PRF-5606 FLUID ONLY"......ttiiiiiiiieiiiiee it 2
10.15.3  Filter Element Kit Labels

Fluid Type: MIL-PRF-5606
Part Number Description Oty
V-1905 ...t "REPLACEMENT FILTER ELEMENT K-3493"......ccoiiiiiiiiieeenirie e 1
V-2001 . "REPLACEMENT FILTER ELEMENT K-1416".......cccccveiiieeeeiieee e 1
V-1916 i "REPLACEMENT DESICCANT FILTER ELEMENT HC-1763"............c........ 1
10.15.4  Dual System (Option C) and Crossover Check (Option D) Labels

Part Number Description

"SYSTEM 1 PRESSURE"
"SYSTEM 2 PRESSURE"
"SYSTEM 1 RETURN"
"SYSTEM 2 RETURN"

10.15.,5 Pyrometer (Option K) Label

Part Number Description Oty
V-1886 ..t "PYROMETER" ...ttt ettt 1
10.15.6  Hand Pump (Option M) Labels

Fluid Type: MIL-PRF-5606

Part Number Description oty
V-1887 e "HAND PUMP PRESSURE" ..ottt 1
V-1915 e "HAND PUMPY ..ottt s 1
V-1988 ..t "REPLACEMENT FILTER ELEMENT K-3751".....ccciiiiiiiiiieeeniiie e 1

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

10.15.7  Calibration Port (Option Q) Labels
Part Number Description

V-1AT70 s PCAUTION L e
V-1888 ... "SHUT-OFF/CALIBRATION PORT"

10.15.8 Back-Pressure Valve with Sight Glass (Option T) Label
Part Number Description Oty

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

Refer to Section 10.10 Electrical Components Item 11.............. Fuse, Transformer Primary..........cccccccoeeiiiinnnnnn.
O Y 2 0 L Fuse, Transformer Secondary ................

Refer to Section 10.10 Electrical Components Item 2 ............... Fuse, Heat Exchanger............cccccvveeenn.
EC-1419-09 ..ottt Fuse, Phase Monitor (Optional)

11.2.2 Spare Parts
Fluid Type: MIL-PRF-5606

Part Number Description

[ O A 3 Desiccant Filter Element...........cccoooiiiiiiiiiiiiiicceccicns

TBD.e e Kit, Gaskets and O-rings for Main Pump ....................

K-1416 ..cccooiiiiiiiiiieee e Kit, Pressure Filter Element...........ccccoveevieiiiiiiinieneeenn.

K-3493 ... Kit, Return Filter Element

TBD.ooo oo Kit, Shaft Seal and Retainer for Main Pump

K-3751 oo Kit, Hand Pump Filter Element (Optional)...........cccceeeiiiiiiiiieee e
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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 (3,000
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 ............eevvveviviveveveveviniinnennnnn,
Bypass ValVe.........coooiiiiiiiiiiie e
Pressure Ball Valves (at rear of unit)....
Return Ball Valves (at rear of unit)............cccccvveeeeeennnnns

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)

Model: 5211

Hydraulic Power Unit

SYSTEM PRESSURE GAUGE (HC-2144)

Applied Pressure Minimum Maximum Gauge Movement Indipateq Pressure
(System Pres_sure Gauge) Accep_table Accep_table (Direction) (Callbratlo_n Gauge)
(psig) (psig) (psig) (psig)
1000 910 1090 Increasing
2000 1910 2090 Increasing
3000 2910 3090 Increasing
4000 3910 4090 Increasing
5000 4910 5090 Increasing
6000 5910 6090 Increasing
5000 4910 5090 Decreasing
4000 3910 4090 Decreasing
3000 2910 3090 Decreasing
2000 1910 2090 Decreasing
1000 910 1090 Decreasing

Allowable operating tolerance: +/- 1.5% of full scale 90 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
Pr(eHsiTJ(rje_P(lBJ;TJ%e) Ac?:spi;a)ble Acg;spi;a)ble Gau(gD?rgllct?[?/oenr?ent (Calibrzztio_n Gauge)

(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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12.0 CALIBRATION OF INSTRUMENTATION (continued)
12.4 ANALOG PRESSURE GAUGES (Crossover Check- Option D Only)
12.4.1 Self Calibration
An accurate pressure calibration gauge is required for calibration of the Crossover Check pressure
gauges. See Section 10.14.4 —Crossover Check for location. Follow the necessary steps below.

1. Shut off the HPU and disconnect it from the power source.

2. Remove the Crossover Check pressure gauges from the rear pressure manifold.

3. Attach calibration test equipment to each gauge and record gauge values at the designated
increments.

CROSSOVER CHECK PRESSURE GAUGES (HC-1257 / HC-1928)

Applied Pressure Minimum Maximum Gauge Indicated Pressure
(Crossover Check . -
Acceptable Acceptable Movement (Calibration Gauge)
Pressure Gauges) . . . . .
. (psig) (psig) (Direction) (psig)

(psig)

1000 925 1075 Increasing

2000 1925 2075 Increasing

3000 2925 3075 Increasing

4000 3925 4075 Increasing

5000 4925 5075 Increasing

4000 3925 4075 Decreasing

3000 2925 3075 Decreasing

2000 1925 2075 Decreasing

1000 925 1075 Decreasing

Allowable operating tolerance: +/- 1.5% of full scale (75 psig) at room temperature (70° F).

12.5 ANALOG TEMPERATURE GAUGE (Pyrometer- Option K Only)
12.5.1 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 Section 10.13.7 —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 o Calibration gauge
°F) (F) P Ry
160 158 162
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15.0

Model: 5211
Hydraulic Power Unit

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

GUARANTEES/LIMITATION OF LIABILITY

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 immmediately 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.
Any unauthorized modification of the Tronair products or use of the Tronair products in violations 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 and Tronair disclaims any and all liability for injury
(WITHOUT LIMITATION and including DEATH), loss or damage arising from or relating to such misuse.

APPENDICES

APPENDIX | Hydraulic Schematic (INS-1602)

APPENDIX Il Electrical Schematic (INS-1608, INS-2016)

APPENDIX III Wiring Diagram (INS-1746, INS-2144)

APPENDIX IV Lincoln Motor Manual

APPENDIX V Oilgear Pump Manual

APPENDIX VI Material Safety Data Sheet (MSDS) pertaining to Hydraulic Fluid
APPENDIX VII ANSI/B93.19M-1972 (R1993-Excerpt)
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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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Oilgeal' Bulletin 947085

OILGEAR TYPE “PVWJ” PUMPS -
PVWJ-011/-014/-022/-025/-034/-046/-064/
-076/-098/-130
SERVICE INSTRUCTIONS

OILG0295

Figure 1. Typical Qilgear “PVWJ” Open Loop Pump

PURPOSE OF INSTRUCTIONS Become familiar with the construction, principle of

. . o . . operation and characteristics of your pump to help
These instructions will simplify the installation, you attain satisfactory performance, reduce shut-
operation, n:alnten?nce and troubleshooting of down and increase the pump's service life. Some
Oilgear type “PVW.J" pumps. pumps have been maodified from those described in

this bulletin and other changes may be made
without notice.

REFERENCE MATERIAL

Fluid Recommendations ... et Bulletin 90000
Contamination Evaluation Guide.................ooooi e Bulletin 90004
Filtration Recommendations ... e Bulletin 90007
Piping INformation ... Bulletin 90011
Proper Installation of Vertical PUMPS ... e e Bulletin 90014
Alternate Remote Compensating of Single/Multiple Load Sense Pumps.............. DS-47974-A
PVYWJ Open Loop Pumps, Application Guidelines................................. Bulletin 847085
PVYW.J Open Loop Pumps, Sales ... Bulletin 47085

(continued)

THE OILGEAR COMPANY
2300 South 51st Street
Issued: August 2006 Milwaukee, Wisconsin 53219 Bulletin 947085
www.oilgear.com



B
PVWJ BASIC PUMP INSTALLATIONS

PVWJ A Frame (PVYWJ-011/-014/-022) w/ Rear Ports..........ccoccooiiiiiiiiiii DS-47480
PVWJ A Frame (PVYWJ-011/-014/-022) w/ Side Ports ... DS-47481
PVWJ A Frame (PVYWJ-011/-014/-022) w/ Side Ports & Thru Shaft....................... DS-47482
PVWJ B Frame (PVYWJ-025/-034/-046) w/ Rear Ports........cccoooiiiiii e DS-47483
PVWJ B Frame (PVYWJ-025/-034/-046) w/ Side Ports ........ccco i DS-47484
PVWJ B Frame (PVWJ-025/-034/-046) w/ Side Ports & Thru Shaft........................ DS-47485
PVWJ C Frame (PVWJ-064) w/ Rear POrtS..........ccccccvive e, DS-47486
PVWJ C Frame (PVWJ-064) w/ Side Ports & w/ or w/o Thru Shaft......................... DS-47487
PVWJ C Frame (PVYWJ-076/-098/-130) w/ Rear Ports .........ccccccooivnieiiceciieee e, DS-47488
PVWJ C Frame (PVYWJ-076/-098/-130) w/ Side Ports & w/ or w/o Thru Shaft ......... DS-47489

PVYWJ PUMP CONTROL INSTRUCTIONS

“P-1NN” and “P-LNN” Pressure Compensator for PVWJ-011/-014/-022.......... Bulletin 947633
“P-1NN” and “P-LNN" Pressure Compensator for PVWJ-025/-034/-046.......... Bulletin 947634
“P-1NN” and “P-LNN" Pressure Compensator for PVWJ-064/-076/-098/-130..Bulletin 947635
“P-1NN/F” and “P-LNN/F” Pressure Compensator w/ Load Sense for

PVWUJ-011/-014/-022 ..ottt ettt e Bulletin 947636
“P-1NN/F” and “P-LNN/F” Pressure Compensator w/ Load Sense for

PVWUJ-025/-0347-046 .......cooiiiiiiiii et ettt e Bulletin 947637
“P-1NN/F" and “P-LNN/F” Pressure Compensator w/ Load Sense for

PVWUJ-084/-076/-098/-130 ..ottt e Bulletin 947638
“P-CNN” and “P-KNN” Soft Start Pressure Compensator for

PVWU-011/-014/-022 ...ttt ettt Bulletin 947639
“P-CNN” and “P-KNN" Soft Start Pressure Compensator for

PVWUJ-025/-034/-046.......ccoiiieiiiiiieie ettt ettt Bulletin 947640
“P-CNN” and “P-KNN” Soft Start Pressure Compensator for

PVWUJ-084/-076/-098/-130 .....ccuiiiiiiiiii ettt et Bulletin 947641
Dual Pump Adapters for PVWJ Pumps (all sizes) ... DS-47490
Alternate Remote Compensating of Single or Multiple Load Sense Pump ........... DS-47974-A

PVYWJ PUMP CONTROL INSTALLATIONS

“P-1NN” and “P-LNN” Pressure Compensator for PVWJ-011/-014/-022 .................. DS-47984
“P-1NN” and “P-LNN” Pressure Compensator for PVWJ-025/-034/-046................... DS-47985
“P-1NN” and “P-LNN” Pressure Compensator for PVWJ-064/-076/-098/-130.......... DS-47986
“P-1NN/F" and “P-LNN/F” Pressure Compensator w/ Load Sense for

PVWU-011/-014/-022 ..ottt et s e et e e eeee e enae e s Ds-47987
“P-1NN/F” and “P-LNN/F” Pressure Compensator w/ Load Sense for

PVWUJ-025/-034/-046 ...ttt et et etee s e e et e e e snae e s Ds-47988
“P-1NN/F” and “P-LNN/F” Pressure Compensator w/ Load Sense for

PVYWUJ-084/-076/-098/-130 ... e DS-47989
“P-CNN” and “P-KNN” Soft Start Pressure Compensator for

PVWU-011/-014/-022 ..ottt ettt e eeee e snae e s DS-47990
“P-CNN” and “P-KNN” Soft Start Pressure Compensator for

PVWUJ-025/-034/-046 ...ttt ettt e ete s e e st e e e eeee e nnneee s DS-47991
“P-CNN” and “P-KNN” Soft Start Pressure Compensator for

PVWJ-064/-076/-098/-130 ....ouoniiiie e e e e e DS-47992
PVWJ Remote Circuit Drawing “P-1NN/F" or “P-LNN/F” Single Pressure

W/ Load Sense CONtrol ...t DS-47491

2 © 2006 THE OILGEAR COMPANY - ALL RIGHTS RESERVED Bulletin 947085



Read and understand this entire instruction sheet
before repairing, or adjusting your Oilgear product.

Those who use and maintain this equipment must
be thoroughly trained and familiar with the product.
If incorrectly used or maintained, this product and
its equipment can cause severe injury.

SAFETY SYMBOLS

The following signal words are used in this
instruction sheet to identify areas of concern where
your safety may be involved. Carefully read the text
and observe any instructions provided to ensure

your safety.
A\ DANGER 4\

THIS SIGNAL WORD INDICATES AN IMMI-
NENTLY HAZARDOUS SITUATION WHICH,
IF NOT AVOIDED, WILL RESULT IN DEATH
OR SERIOUS INJURY.

A WARNING

This signal word indicates a potentially
hazardous situation which, if not avoided,
could result in death or serious injury.

CAUTION

This signal word indicates that a potentially
hazardous situation exists which, if not
avoided, may result in damage to
equipment or minor personal injury.

While not directly relevant to the fopic being
NOTE discussed, the NOTE is used fo emphasize

information provided, or provide additional

information which may be of benefit.

A\ WARNING

This service information is designed for
the maintenance of your Oilgear product.
It contains the information on the correct
procedures determined by OQilgear for the
safe manner of servicing. Always keep
this instruction sheet in a location where it
is readily available for the persons who
use and maintain the product. Additional
copies of this instruction sheet are
available through the Oilgear Company.
Contact us at 414-327-1700 or visit our
website: www.oilgear.com. Please contact
us if you have any questions regarding the
information in this instruction bulletin.

Bulletin 947085

NOTE

Safety First
]

The cleanliness of working on this pump or
the hydraulic system is extremely
important to the safety and reliability of the
pump and the system. Always make sure
the fiftings are clean on the outside before
removing them from their connections, are
capped and plugged when removed and
placed in a clean rag or container until they

are reinstalled.

A WARNING

Some service operations may require
special tools or equipment. If you require
information on these items, please contact
Oilgear before attempting these repairs
and service operations.

A WARNING

Read, understand, and follow the safety
guidelines, dangers, and warnings
contained in this instruction sheet to
promote reliable operation and prevent
serious personal injury.

A WARNING

DO NOT attempt to service this machinery
in an environment where safety regulations
are not established and in place.

A WARNING

DO NOT operate the hydraulic system if a
leak is present. Serious injury may result.

A WARNING

Hydraulic systems operate under very
high-pressure. Hydraulic fluid escaping
from a pressurized system can penetrate
unprotected hody tissue. DO NOT inspect
for hydraulic leaks with bare hands or other
exposed body parts. As a minimum, wear
leather gloves pricr to inspecting for leaks
and use cardboard or wood. If leaks are
present, relieve pressure and allow system
to cool prior to servicing. If injured by
escaping hydraulic oil, contact a physician
immediately. Serious complications may
arise if not treated immediately. If you have
questions regarding inspecting for
hydraulic leaks, please contact Oilgear
priot to servicing.

THE OILGEAR COMPANY



Safety First

4\ WARNING

Hydraulic hoses and tubing must be
inspected on a daily basis for leaks, cuts,
abrasions, damage and improper
clearance along any mounting frame for
hidden damage before the unit is put into
service. Replace damaged hoses or hoses
you suspect are damaged before the
system is returned to service! Hoses must
be replaced every two years. Failure to
properly inspect and maintain the system
may result in serious injury.

A\ WARNING

Hydraulic systems are hot. DO NOT
TOUCH! Serious personal injury may
result from hot oil. When you have
completed working on the hydraulic
system, thoroughly clean any spilled oil
from the equipment. Do not spill any
hydraulic fluids on the ground. Clean any
hydraulic fluids from your skin as soon as
you have completed maintenance and
repairs. Dispose of used oil and system
filters as required by law.

A WARNING

Use correct hoses, fittings, and adapters
with the correct SAE rating when
replacing hoses to prevent possible
serious injury. Always replace hoses,
fittings, and adapters with replacements
that have a proper, suitable, working
pressure rating. Replacement hoses must
be of the correct length and must comply
with the hose manufacturer's and
Oilgear’s installation guidelines and
recommendations.

4\ WARNING

Hydraulic hoses have the SAE ratings
marked on the hose to assist you in
selecting the correct hose. The same manu-
facturer must supply any replacement
hydraulic hoses and fitting assemblies. As
an example: Brand “X” hose and brand “Y”
fitting will not normally be compatible. No
“Twist” is allowed in the hydraulic hoses.
“Twist” may result in premature hose
failure. This can cause sericus injury.
Please contact Oilgear for assistance when
required.

THE OILGEAR COMPANY

4\ WARNING

Hydraulic cylinders can be helding a
function in a certain position when
thepump is OFF. An example of this is a
function being held in the lift or partial lift
position by the cylinders. If a hydraulic
line is removed or the hydraulic circuits or
controls are being worked on, gravity may
allow the function being held in position to
drop. All workers and personnel must
remain clear of these areas when working
on ot operating the hydraulic system.
Block and secure all devices and
functions which apply before beginning
work or operation. Failure to comply with
this can result in serious injury or death.

A\ WARNING

Any hydraulic pipe which is replaced must
conform to SAE J1065 specifications. If
incorrect hydraulic pipe is installed, the
hydraulic system may fail, causing
serious injury. Damaged or leaking
fittings, pipes or hoses must be replaced
before the system is returned to service.

A\ WARNING

DO NOT heat hydraulic pipe. The carbon
content of this steel tube is such that if
heated for bending, and either water or air
quenched, the pipe may lose its ductility
and thereby be subject to failure under
high-pressure conditions. Setious injury
can result. Damaged or leaking pipes must
be replaced before the system is returned
to service. Please contact Oilgear if you
require assistance or have questions.

A WARNING

All hydraulic pressure must be relieved
from the hydraulic system prior to removing
any compeonents from the system. To
relieve the hydraulic pressure from the
hydraulic system, turn off the motor and
operate the control panel with the key in the
ON position. Failure to comply can result in
serious injury. If you have any questions
concerning relieving the hydraulic pressure
from the system, please contact Oilgear.
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A\ WARNING

Hydraulic components can be heavy. Use
caution while lifting these components.
Serious personal injury can be avoided
with proper handling of the components.

4\ WARNING

Please contact Oilgear if you require
assistance, when performing hydraulic
test procedures, use the proper hydraulic
gauges. Installing an incorrect test gauge
could result in serious injury if the gauge
fails. Use properly rated hydraulic hoses
to allow the test gauge to be read away
from moving parts and functions.

A\ WARNING

Increasing hydraulic pressure beyond the
recommendations may result in serious
damage to the pump and system or
serious personal injury and may void the
OQilgear Warranty. If you have questions
conhcerning hydraulic pressures or testing
procedures, please ccontact Oilgear before
attempting the test procedures or making
adjustments.

4\ WARNING

An Oilgear pump or pump control must
not be modified in any way without
authorization from OQilgear. Modifications
may not comply with safety standards,
including ANSI| safety standards, and may
result in serious personal injury. Please
contact Oilgear if you require assistance.

A\ WARNING

DO NOT enter under hydraulic supported
equipment unless they are fully supported
or blocked. Failure to follow this procedure
can result in serious injury or death.

Safety First

A WARNING

Any Qilgear pump safety decals must be
replaced anytime they are damaged,
missing, or cannot be read clearly. Failure
to have proper decals in place can result
in serious injury or death. (If you require
safety decals, please contact Oilgear for
replacement safety decals, at nho charge.)

A WARNING

Be sure everyohe is clear of the area
around the hydraulic system befcre
operating after servicing. Remain attentive
at all times when operating to check your
work until you are completely sure it is
safe to return to service. Failure to heed
this warning may result in serious
personal injury or death.

A WARNING

Wear the proper protective clothing when
operating, servicing or maintaining the
hydraulic system or the Oilgear pump. Wear
the correct protective gear, safety glasses,
gloves, and safety shoes. Serious injury
can result without proper protective geatr.

A\ WARNING

Make sure to keep hands and feet and
other parts of your body clear of revolving
or moving parts. Failure to comply can
cause serious injury.

A WARNING

DO NOT wear waiches, rings, or jewelry
while working with electrical and mechani-
cal equipment. These items can be hazard-
ous and can cause serious and painful
injuries if they come into contact with elec-
trical wires, moving parts, or hydraulic
equipment.

THE OILGEAR COMPANY



Service Instructions
|

PREPARATION AND
INSTALLATION

MOUNTING

Pump Without Reservoir - The pump can be
mounted in any position. But, the recommended
mounting position is with the drive shaft on a
horizontal plane and the case drain port 1 on the
top side. Secure the pump to a rigid mounting
surface. Refer to the referenced Qilgear Piping
Information Bulletin 80011.

Pump With Reservoir - These pumps are usually
fully piped and equipped. It may be necessary to
connect to a super-charge circuit when used.
Mount reservoir on level foundation with the
reservoir bottom at least 6 inches (152 mm) above
floor level to facilitate fluid changes.

PIPING AND FITTINGS

Refer to the referenced Oilgear Piping Information
Bulletin 90011 and individual circuit diagram before
connecting the pump to the system. Inlet velocity
must not exceed 5 fps (1,5 mps). Inlet should be
unrestricted and have a minimum of fittings.

DO NOT use an inlet strainer.

Arrange line from “case drain” so the case remains
full of fluid (non-siphoning). Case pressure must be
less than 25 psi (1,7 bar). For higher case
pressures and the special shaft seals required,
contact our Customer Service. Each drain line
must be a separate line, unrestricted, full sized and
connected directly to the reservoir below the lowest
fluid level. Make provisions for opening this line
without draining (siphoning) reservoir.

6 THE OILGEAR COMPANY

4\ WARNING

Running the pump in NEUTRAL pesition
(zero delivery) for extended periods
without a supercharge circuit can damage
the pump. The system and pump must be
protected against overloads by separate
high-pressure relief valves. Install bleed
valve(s) at the highest point(s) in system.

POWER

Power is required in proportion to volume and
pressure used. Motor size recommendations for
specific applications can be obtained from The
Qilgear Company. Standard low starting torque
motors are suitable for most applications.

CAUTION

DO NOT start or stop unit under load
unless system is approved by Oilgear. It
may be necessary to provide delivery
bypass in some circuits.

DRIVE

Verify rotation direction plate on the pump's housing.
Clockwise pumps must be driven clockwise and
counterclockwise pumps must be driven
counterclockwise. Use direct drive coupling. Size
and install coupling per manufacturer's instructions.

CAUTION

DO NOT drive the coupling onto the pump
drive shaft. If it is too tight, it may be
necessary to heat coupling for installaticn.
Refer to manufacturer's instructions.

Misalignment of pump shaft to driver's shaft should
not exceed 0.005 inches (0,13 mm) Total Indicator
Readout (TIR) in any plane.
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FILTRATION

Keep the fluid clean at all times to ensure long life
from your hydraulic system. Refer to the referenced
Oilgear Filtration Recommendations bulletin 80007
and OQilgear Contamination FEvaluation Guide
Bulletin 90004. Qilgear recommends use of a filter
in the pressure or return line. Replace filter
element(s) when the filter condition indicator
reaches change area at normal fluid temperature.
Drain and thoroughly clean filter case. Use
replacement element(s) of same beta 10 ratio
(normally a ratio of 4 with hydraulic oils).

FLUID COOLING

When the pump is operated continuously at the
rated pressure or frequently at peak load, auxiliary
cooling of the fluid may be necessary. Fluid
temperature should not exceed limits specified in
the referenced Oilgear Fluid Recommendations
Bulletin 90000.

AIR BREATHER

On most installations, an air breather is mounted
on top of fluid reservoir. It is important for the
breather to be the adequate size to allow air flow in
and out of reservoir as fluid level changes. Keep
the breather case filled to the “fluid level” mark.
About once every six months, remove cover, wash
screen in sclvent and allow screen to dry, clean
and refill case to level mark and install screen.
Refer to the manufacturer's recommendations.

Bulletin 947085

FLUID, FILLING AND STARTING
RECOMMENDATIONS

Refer to instruction plate on the unit, reservoir,
machine and/or reference, fluid recommendations
bulletin. Fire resistant fluids and phosphate ester
fluids can be used in accordance with fluid
manufacturer's recommendations.

1. Pump all fluid into reservoir through a clean
(beta 10 ratio of 4 or more) filter. Fill reservoir
to, but not above, “high level” mark on the sight
gauge.

2. Remove case drain line and fill pump case
with hydraulic fluid.

3. Turn drive shaft a few times by hand with a
spanner wrench to make sure parts rotate.

Unit Approximate torque to
turn drive shaft
-011/-014/-022 1.7-2.1 ft-lbs
(2,3-2,8 N-m)
-025/-034/-046 2.9-33 ft:lbs
(4,0-4,5 N-m)
-064/-076/-098/-130 7.9-83 ft-lbs

(18,8-11,3 N-m)

Table 1. Torque to Turn Shaft

With pump under “no load” or with pump control at
NEUTRAL:

4. Turn drive unit ON and OFF several times
before allowing pump to reach full speed. The
system can usually be filled by running the
pump and operating the control.

5. The fluid level in the reservoir should decrease.
Stop the pump. DO NOT allow the fluid level to
go beyond the “low level” If the level reaches
the “low level” mark, add fluid and repeat step.

With differential {cylinder) systems, the fluid
must not be above “high level” when the
ram is retracted or below “low level” when
extended. Bleed air from the system by
loosening connections or opening petcocks
af the highest point in the system. Close
connections or petcocks tightly when solid
stream of fluid appears.

NOTE
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[
SPECIFICATIONS

material and individual application circuit

NOTE Refer to reference material, pump controf
for exceptions.

FLOW RATE

at 1800 rpm, POWER

rated INPUT

THEORETICAL RATED MAXIMUM | continuous MAXIMUM INLET MAXIMUM | at rated
DISI\;I’G)\((IDMEUM'\IQNT GEFI‘\IEE';NS%%ES PRESSURE pressure PREES@J::)E SPEED** continuous
FRAME | UNIT and 14,7 psia P pressure &
(1.0 bar) inlet 1800 rpm

condition

in3frev | mifrev psi bar psi bar | gpm I/mi 1r[2)cr)r? 1rgcr)r? 1800 rpm pm hp kw

011 0.66 108 5000 | 344,8 | 5800 [4000| 4.2 15,9 |5.4(,37)|5.7(,39)| 6.1 (42 3000 16.3 | 12,2

A 014 0.86 14,1 4000 | 2759 | 4500 | 3103 | 5.9 224 |55 59 (41)| 6.4 (44 3000 17.7 | 13,2

022 1.35 221 3000 | 206,9 | 3500 [2414 | 95 36,0 |5.5¢( 6.0 (41)| 7.0 (48 3000 20.2 | 151

025 155 254 5000 | 3448 | 5800 [400,0 | 109 | 41,3 [7.0¢, ,50)| 8.2 (57 3000 365 | 27,2

B 034 2.06 33,8 3500 | 2414 | 4000 [ 2759 | 14.7 | 557 |7.0¢, ,52)| 8.4 (58 3000 355 | 26,5

064 3.88 63,6 5000 | 344,8 | 5800 [400,0 | 27.4 |103.8 |7.6(, 59)| 9.5 (66 2400 951 | 70,9

076 4.67 765 3500 | 2414 | 4000 [ 2759 | 33.7 |127,7 |8.0(, 59)| 9.6 (66 2400 804 | 60,0

098 6.00 98,3 2500 | 1724 | 3000 | 2069 | 43.3 |164,1 (7.6, ,59)| 9.8 (68 2400 741 | 55,3

) )
(,38)]5.9 ( )
(38))6.0( )
(48) 7.3 ( )
(48) 7.6 ( )

046 | 2.83 | 464 | 2500 | 1724 | 3000 [2069 [ 20.6 [ 781 [7.2(50)[7.8 (54)| 9.0 (62)| 2400 35.0 | 26,1

(59))8.5 )
(55))8.6 ( )
(52))8.6 ( )
(,55)]9.3 )

130 7.94 (1302 1500 | 103,4 | 2000 | 1379 | 58.2 |220,3 |8.0( ,64)|14.5 (1,00 1800 64.0 | 47,8

* For higher speeds see suction curves.
** Minimum speed 600 rpm

Case pressure should be less than 25 psi (1,7 bar). For higher pressure, consult factory.
Higher speeds available - consult factory.

Table 2. Nominal Performance Data with 150-300 SSU viscosity fluids.

) Length Width Height Weight
Frame Unit - - -
inches mm inches mm inches mm Ibs. kg
A 011/-014/-022 7.20 182,89 432 109,7 4.50 114,3 32 14,5
B 025/-034/-046 8.50 215,9 5.80 147,3 6.11 1552 68 30,9
o] 064/-076/-098/-130 | 10.44 265,2 6.76 171,7 718 1824 103 46,8

All dimensions (without controls) are for rear ported units. For dimensions of other configurations, contact your Oilgear Representative
or see the appropriate Data Sheet.

Table 3. Nominal Dimensions and Weights without controls.

Refer to installation drawings for more detailed dimensions and port configurations.
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TROUBLESHOOTING

PROBLEM

CAUSES

REMEDY

Unresponsive or
Unstable Control

Swashblock (201) bearing surface and/or saddle bearings (204)
worm or damaged.

Control pin (721) and/or hole in swashblock (201) worn signifi-
cantly.

Saddle bearing locating pins (207) broken.

Inspect and replace if necessary.

Fluid is contaminated.

Inspect and clean if necessary. See bulletin 90007,

Control piston orifice plugged.

Contamination trapped between control piston and piston bore is
not allowing piston to move smoothly.

Contamination trapped between control spool and spool bore is
not allowing spool to move smoothly.

See appropriate control service bulletin.

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Hydraulic line between remote pressure compensator compo-
nents and RP port of control is too long.

Shorten line length.

Insufficient control flow.

Increase size of control piston orifice (732).

Insufficient Outlet
Volume

Swashblock (201) not stroking to desired displacement.

Inspect for obstruction and remove. Replace worn or
damaged parts.

Low input drive speed.

Refer to appropriate pump performance specifications.

Worn or grooved cylinder barrel (101) and/or valve plate (401)
mating surfaces.

Failed drive shaft (301).

Worn or damaged piston shoes (102) or swashblock (201).

Worn pistons and/or piston bores.

Excessive wear or inadequately supported hydrodynamic bearing
(202).

Inspect and replace if necessary.

Maximum volume stop adjusted incorractly.

Adjust maximum volume stop CCW te increase outlet
flow.

Control piston stuck off stroke.

Pressure compensator is set too close to operating pressure.

See appropriate control service bulletin.

De-strokes at Low
Pressure

Pressure compensator adjustment not set correctly.

Control piston orifice (732) plugged.

Damaged or fractured control spring.

Severely worn control spool and/or spool bore.

Damaged or fractured control piston spring.

Faulty remote pressure compensator circuit components.

See appropriate control service bulletin.

Excessive Peak
Pressure

Pressure compensatoris set too high.

Minimum volume stop is set too high.

See appropriate control service bulletin.

Fluid is contaminated.

Inspect and clean if necessary. See bulletin 90007.

Swashblock (201) bearing surface and/or saddle bearings (204)
worn or damaged.

Inspect and replace if necessary.

Contamination trapped between control piston and piston bore is
not allowing piston to move smoothly.

Contamination trapped between control spool and spool bore is
not allowing spool to move smoothly.

See appropriate control service bulletin.

Hydraulic line between remote pressure compensator compo-
nents and RP port of control is too long.

Shorten line length.

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Restriction in drilled passages between pump outlet port and
control spool.

Inspect and clean if necessary.

Bulletin 947085

THE OILGEAR COMPANY



Excessive Heating

Operating pump above rated or peak pressure.

Consult appropriate pump specification for pressure
limitations.

Low fluid level in reservoir.

Verify fluid level is above reservoir suction line.

Insufficient pump inlet pressure.

Eliminate any cbstructions or other pressure drops in
pump inlet plumbing. Consult appropriate pump speci-
fication for inlet pressure requirements.

Air entering pump inlet plumbing.

Eliminate leaks that would allow air to enter the fluid
stream.

Worn pistons (102) or cylinder barrel (101).

Worn or damaged cylinder barrel (101) and/or valve plate (401)
mating surfaces.

Inspect and replace if necessary.

Faulty circuit components {continuously blowing relief valve ora
high-pressure leak).

Eliminate leak or replace faulty components.

Insufficient cooling provisions.

Inspect heat exchanger for obstructions and remove.

Reservoiris too small.

Consult Bulletin 90050-B, Reservoir Design.

Excessive Noise

Pump stopped or started incorrectly under load.

Verify operator procedure.

Low fluid level in reserveir.

Verify fluid level is above reservoir suction line.

Air entering pump inlet plumbing.

Eliminate leaks that would allow air to enter the fluid
stream.

Broken shoe/piston assembly (102).

Worn or damaged cylinder barrel (101) and/or hydrodynamic
bearing (202) running surface.

Inspect and replace if necessary.

Faulty circuit components (continuously blowing relief valve or a
high-pressure leak).

Eliminate leak or replace faulty components.

Insufficient pump inlet pressure.

Consult appropriate pump specification for inlet pres-
sure requirements.

Excessive fluid viscosity.

Consult Application Guidelines (Bulletin 847085) for
maximum viscosity limitations.

Insufficient pump inlet pressure.

Eliminate any cbstructions or other pressure drops in
pump inlet plumbing. Consult appropriate pump spedci-
fication for inlet pressure requirements.

Pump input shaft rotating in wrong direction.

Inspect and correct drive rotation.

10
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PRINCIPLE OF OPERATION

The illustrations show the pump driven clockwise
(right hand) from the top (plan) view.

OILG0294

Figure 2. Cut-a-way of a Typical “PVWJ”
Pump with Typical Control

Position B, Pump During Full Delivery FROM
PORT B - Figure 3

Rotating the drive shaft (301) clockwise turns the
splined cylinder, which contains the pumping
pistons (102). When the cylinder rotates, the
pistons move in and out within their bores as the
shoes ride against the angled (C) swashblock
(201).

As the cylinder rotates, the individual piston bores
are connected, alternately, to the crescent shaped
upper (port A) and lower (port B) in the valve plate.
While connected to the upper side (suction) port A,
each piston moves outward OUT, drawing fluid
from port A into the piston bore until its outermost
stroke (D) is reached. At this point, the piston bore
passes from the upper crescent port A to the lower
crescent port B.

While rotating across the lower crescent, each
piston moves across the angled swashblock face
and then each piston is forced inward IN. Each
piston then displaces fluid through the lower
crescent to port B until its innermost stroke (D) is
reached. At this point, the piston bore passes from
the lower to the upper crescent again and the cycle
is repeated.

301

D SECTION "A-A"

OILG-0001

Figure 3. Position B, Pump During Full Delivery From Port B

Bulletin 947085
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Position B/2, Pump During One Half Delivery Position N, Pump In Neutral, No Stroke, No
FROM PORT B - Figure 4 Delivery - Figure 5

This illustration shows that the angle (E) of the Neutral position results when the control
swashblock determines the length of the piston centers the swashblock. The swashblock
stroke (F), (the difference between outermost and angle (G) is now zero and swashblock face is
innermost position) which determines the amount parallel to the cylinder face. There is no
of delivery from the pump. In this case, the stroke inward or outward motion of the pump pistons
angle (E) is one-half of the stroke, which means the as piston shoes rotate around the swashblock
piston stroke is one-half and the pump delivery is face. With no inward and outward motion or
one-half. no stroke (H), NEUTRAL no fluid is being

displaced from the piston bores to the
crescents in the valve plate and there is no
delivery from pump ports.

lllustration reference numbers maitch the
N part item number in the parts list.

il

OILG-0002

Figure 4. Position B/2, Pump During One Half Delivery From Port B

i

NEUTRAL

A

OILG-0003

Figure 5. Position N, Pump In Neutral, No Stroke, No Delivery
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TESTING AND ADJUSTING

PISTON PUMP

To check for a worn piston pump, make a leak
measurement test from the case drain while the
pump is under pressure. After the unit is warm,
either install a flow meter in the drain line or have
the flow from the drain line directed into a large
container or reservoir. The pump case must remain
full of fluid during this test.

A WARNING

Shut the pump OFF and release pressure
from the system before disassembling
components. Failure to comply with these
instructions could result in personal injury
or death. Blocking the pressure line
between the pump and the system (or
pump) high-pressure relief valve will
result in damage and could result in
serious personal injury.

With an accurate high-pressure gauge in the
pressure line, start the pump and stall (or block)
output device to raise system pressure to
maximum (as set by system relief valve). Read the
measurement on the flow meter or time and
measure the case drain flow used to fill a known
size container and calculate the flow rate in terms
of cubic inches per minute (cipm). The leakage
should conform to Table 4.

NOTE

NOTE

If
NOTE compensator control,

CAUTION

DO NOT run a pump on stroke against a
blocked output unless it is protected by a
high-pressure relief valve and then run no
longer than necessary to check slip. Limit
discharge to prevent dropping reservoir
fluid below low level.

Increasing shaft speed or a decrease
fluid viscosity will Iincrease

in

leakage.

Manually or mechanically de-stroking the

pump has a negligible effect on leakage.

Additional leakage indicates wear,

performance.

testing a unit

make sure

but
does not become critical unftil it impairs

with a pressure
the

compensator setting is at least 500 psi
above the pump outlet pressure to assure

the pump is at full stroke.

Full Stroke Leakage @ Pump Outlet Pressure (psi)

Unit 1500 psi 2500 psi 3000 psi 3500 psi 4000 psi 5000 psi

cipm | Ipm | cipm | Ipm | cipm | Ipm | cipm | Ipm | cipm | Ipm | cipm | Ipm
011 50 | 2.08( 70 1.1 80 13 | 100 | 1.6 | 120 | 20 | 200 | 3.3
014 90 | 1.5 [120 2.0 | 140 23 | 165 | 27 | 200 | 33 -
022 120 | 2.0 | 170 2.8 | 200 33 - - - - - -
025 105 | 1.7 | 135 2.2 | 150 24 | 175 | 29 | 210 | 34 | 300 | 48
034 150 | 2.4 | 210 34 | 250 | 41 [ 300 | 48 - - -
046 230 | 3.8 | 300 4.9 - - - - - - - -
064 150 | 2.4 | 205 34 | 240 39 | 275 | 45 | 320 | 52 | 460 | 76
076 200 | 3.3 | 305 50 | 375 61 | 460 | 7.6 - - -
098 270 | 44 | 460 7.6 - - - - - -
130 530 | 87 - - - - - -

Table 4. Nominal Case Slip at full stroke and 1800 RPM, fluid viscosity 160 SSU.

Bulletin 947085
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[
DISASSEMBLY

NOTE

1.
2.

14

The cleaniiness of working on this pump or
the hydraulic system is extremely important
to the safety and reliability of the pump and
the system.

When disassembiing or assembling the
pump, choose a clean, dry, dust and sand-
free area where no traces of abrasive
particles are in the air which can damage
the pump and system. DO NOT work near
welding, sandblasting, grinding benches or
similar conditions.

Always make sure the fittings are clean on
the outside before removing them from
their connections. Make sure they are
capped and plugged when removed. Place
them on a clean surface and in a clean rag
or container until they are reinstalled.
When cleaning parts which have been
disassembled, it is important fo use
CLEAN cleaning solvents and ailow parts
to dry. All tools and gauges should be
clean prior to working with the system and
use new, CLEAN, lint-free rags to handle
and dry parts.

A\ WARNING

DO NOT attempt to remove or install any
compohnents or assembly while the pump
and system is running. Always stop the
pump, shut OFF the power and release
pressure from the system before servicing
or testing. Be sure provisions have been
made so the case drain line can be
disconnected from the unit without
causing the line to drain (siphon) the
reservoir.

Disconnect case drain line from port 1 or 1A.

Drain pump case through the remaining (port 1
or 1A) on the bottom of case. If plugs are
inaccessible, it may be necessary to remove
the pump from the mounting and drive motor
before draining it.

After removing the pump from the mounting
and before disassembly, cap or plug all ports
and clean the outside of unit thoroughly to
prevent dust from entering the system. See
Figures 10 and 18.

THE OILGEAR COMPANY

NOTE

Depending on what part or parts are fo be
inspected, it may not be necessary {o
completely take apart all assemblies.

CONTROL GROUP

Refer to the reference material for the information
which applies to the control your pump is equipped
with. Some force is required to remove the control
housing.

1.
2.

Remove socket head cap screws.

Lift the control group assembly, with control pin,
straight up from the top of the pump assembly.
The control pin may or may not remain in the
swashblock {201).

Remove control gasket and O-rings from the
pump housing.

VALVE PLATE GROUP

If another pump is coupled to thru-shaft pumps,
remove coupling half before removing valve plate.

1.

Block the pump on a bench with the drive shaft
facing down.

If applicable, remove relief valve block from
valve plate.

Remove the valve plate {401) by removing four
hex head cap screws (403) and lifting it straight

up.

Remove O-rings.
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ROTATING GROUP DRIVE SHAFT GROUP
1. Remove the drive key (303), if used and the
A WARNING drive shaft bearing retainer ring (305).
The rotating group may be heavy. Be 2. Grasp outboard end of drive shaft (301) and
careful not to damage cylinder wear pull it out of the pump housing.
surface which mates against the valve
plate, bearing diameters or piston shoes. 3. Remove the shaft seal retainer (302) and shaft
Use proper lifting techniques and seal (007) from the housing only if necessary.
assistance from others to prevent
personal injury. SWASHBLOCK GROUP
1. Reach inside the housing and remove the
1. Place the pump in a horizontal position. swashblock (201) and saddle bearings (204).
2. Remove the rotating group by turning shaft 2. It applicable, remove the saddle block (216)
(301) slowly, while pulling the cylinder barrel from the housing.
(101) from the housing.
3. ldentify (number) each pump piston shoe INSPECTION
assembly (102) and its respective bore in the Clean all parts thoroughly and allow them to dry.
cylinder barrel (101) and shoe retainer (104) for Inspect all seals and O-rings for hardening,
easy reassembly. cracking or deterioration. Replace if necessary or if

you suspect damage. Check all locating pins for
damage and springs for cracking or signs of
cracking or signs of wear.

4. See Figure 6. Lift out shoe retainer (104) with
pistons (102) and remove the fulcrum ball (103)
and shoe retainer spring (105).

A WARNING

Wear proper protective gear when using
solvents or compressed air, servicing or
maintaining the hydraulic system or the
Oilgear pump. Wear correct protective
gear, safety glasses, gloves and safety
shoes. Serious injury can result without
proper protective gear.

CONTROL GROUP

Refer to the reference material on pump controls.
Be sure to carefully check the control pin for cracks
OlLG-0004 and/or signs of fatigue. Check fit of the pin in the
swashblock. It should be a slip-fit without side-play.
Replace if necessary or if you suspect damage.

Figure 6. Rotating Group Disassembly.

5. Remove retaining ring (208) and pull the
hydrodynamic bearing (202) and roll pins, if
necessary, (205) from the housing. Note the
position of roll pin (205) inside of case.
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VALVE PLATE GROUP

Inspect the valve plate (401) surface which mates
with the cylinder barrel (101) for excessive wear or
scoring. Remove minor defects by lightly stoning
the surface with a hard stone which is flat to within
0.001 inches (0,025 mm).

Be sure to stone lightly. Any excessive
stoning will remove the hardened surface.
If wear or damage is extensive, replace the
valve plate.

NOTE

ROTATING GROUP

Inspect cylinder barrel (101) piston bores and the
face which mate with the valve plate for wear and
scoring. Remove minor defects on the face by
lightly stoning or lapping the surface.

Inspect the cylinder bearing (202) for damage and
replace if necessary. Check all piston and shoe
assemblies (102) to be sure they ride properly on
the swashblock.

Be sure to stone lightly. Any excessive
es stoning will remove the hardened surface.

If wear or damage is extensive and defects
cannot be removed, replace the cylinder
barrel.

See Figure 7. Check each shoe face for nicks and
scratches, and the shoe for smooth pivot action on
the piston.

If one or more piston/shoe assembly needs
to be replaced, replace all the piston/shoe
assemblies. When installing new piston/
shoe assemblies or the rotating group,
make sure the pistons move freely in their
respective bores.

NOTE

OILG-0005

Figure 7. Piston and Shoe Inspection

(A) All shoes must be equal within 0.001 inches
(0,025 mm) at this dimension.
(B) All shoe faces must be free of nicks.

16 THE OILGEAR COMPANY

End play should not to exceed 0.003
inches (0,076 mm) when new or 0.006
inches (0,152 mm) when worn.

SWASHBLOCK GROUP

Inspect the swashblock (201) for wear and scoring.
If defects are minor, stone the swashblock lightly. If
damage is extensive, replace the swashblock.

Check the small hole in the face of the
swashblock. The hole provides “porting” for the
hydrostatic balance fluid of the piston/shoe
assembly to be channeled through the swashblock
to the face of the saddle bearing, providing
pressure lubrication.

Compare the saddle bearing (204) thickness in a
worn area to thickness in an unworn area. Replace
saddle bearings if the difference is greater than
0.015 inches (0,4 mm).

Check the mating surface of swashblock for cracks
or excessive wear. The swashblock movement in
the saddle bearings must be smooth. Replace if
necessary.

Be sure to stone lightly. Any excessive
et stoning will remove the hardened surface.

If wear or damage is extensive and defects
cannot be removed, replace if necessary
or if you suspect them of being bad.

DRIVE SHAFT GROUP

Check:

e the shaft seal (007) for deterioration or
cracks. Replace if necessary (push-out).

* the shaft bearing (306) for galling, pitting,
binding or roughness.

» the rear shaft bushing in valve plate.

e the shaft and its splines for wear. Replace
any parts necessary.

e for grooving of the shaft where the shaft
seal contacts it.
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ASSEMBLY

See Figures 8, 9 and 10. Follow the disassembly
procedures in reverse for re-assembling the pump.

During assembly, install new seals and O-rings.
Apply a thin film of CLEAN grease or hydraulic fluid
to sealing components to ease assembly. If a new
rotating group is used, lubricate thoroughly with
CLEAN hydraulic fluid. Apply fluid generously to all
wear surfaces.

SWASHBLOCK GROUP

If removed,

1.

Press shaft seal (007) into front of pump
housing.

Place housing on a bench with the mounting
flange side down.

If applicable, install the saddle block (216) into
the housing. Make sure the anti-rotating pin
(217) aligns the saddle block correctly.

Grease the back side of each saddle bearing
(204) and place on the pin to locate the
bearings in the pump case. Make sure the pins
do not protrude.

Insert swashblock {201) into the pump housing.
Once in place, be sure the swashblock swivels
in the saddle bearings. With new bearings,
swiveling may be stiff and not always smooth.

Make sure the roll pin (205) is inserted into the
cylinder bearing (202). Position the cylinder
bearing so the pin is located at the same
location as it was when the pump was
disassembled. The bearing should fit into place
with a little difficulty and be square to the axis
of the pump.

7. Tap bearing into place if necessary using
extreme care not to damage the bearing.
8. Insert retaining ring (208) to hold bearing in
place.
Refer to Figure 8 and Figure 9 for the
NOTE

Bulletin 947085

correct orientation of the pins for the
appropriate frame size.

z Hydrobearing anti-rotation

pin must be inserted into
either of these recesses.

OILG0305
Figure 8. A-Frame Orientation of Pins

Hydrobearing anti-rotation pin
must be inserted into either
of these recesses.
OILG0306

Figure 9. B-Frame and C-Frame Orientation of Pins

THE QOILGEAR COMPANY 17



[
DRIVE SHAFT GROUP

1.

Place the housing on its side with the axis
horizontal.

Install the seal retainer (302).
Lubricate the shaft seal {007) and shatt.

Insert the drive shaft (301) and bearing

assembly into the housing.

Lock in place with the drive shaft bearing
retainer ring (305).

ROTATING GROUP
See Figure 6.

1.

Th

Place the cylinder barrel (101), wear surface
down, on a clean cloth.

Place the shoe retainer spring (105) in the
center of the barrel with the fulcrum ball (103)
on top of it.

Insert the identified pistons (102) into their
corresponding identified holes of the shoe
retainer (104). As a unit, fit the pistons into their
corresponding, identified bores in the cylinder
barrel. DO NOT FORCE. If everything is
aligned properly, the pistons will fit smoothly.

4\ WARNING

The rotating group weight may be heavy. Be
careful not to damage cylinder wear surface
which mates against the valve plate,
bearing diameters or piston shoes. Use
proper lifting techniques and assistance
from others to prevent personal injury.

e rotating group can now be carefully installed

over the tail of the drive shaft (301) and into the

pu

NOTE

18

mp housing (001).

When installing the rofating group, support
the weight of the cylinder barrel (101), as
cylinder spline is passed over the tailshaft,
to avoid scratching or damage.

Push cylinder forward until the cylinder spline
reaches the drive shaft spline and rotate
slightly to engage shaft splines. Continue to
slide cylinder forward until it encounters the
cylinder bearing (202). Lifting the tailshaft
slightly helps the cylinder (101) and the cylinder
bearing (202) engagement. Continue pushing
the cylinder forward until the piston shoes
contact the swashblock. The back of the

THE OILGEAR COMPANY

cylinder should slightly protrude outside the
back of the pump housing.

Install and torque the four control screws to the
appropriate value shown in Table 5.

RELIEF VALVE BLOCK

1.
2.

Install new O-rings on the relief block.

Position the relief valve block over the outlet
port of the valve plate.

Install and torque the four screws to the
appropriate value shown in Table 5.

VALVE PLATE GROUP

1.

Place the partially assembled pump housing on
a bench with the open end facing up.

Install new O-rings on the housing.

Position the valve plate (401) over the tailshaft
and on pins (005) and housing.

Install and torque the four valve plate screws to
the appropriate value shown in Table 5.

If any plugs were removed, reinstall and torque
them to the appropriate value shown in
Table 5.

CONTROL GROUP

1.

NOTE

Place the assembled pump on its side with the
axis horizontal.

Install new O-rings on the housing.
Install the control pin into the swashblock.

Position the control assembly so the control pin
fits into the annular slot of the control piston.

Assemble the control assembly to the pump
assembly, making sure that both alignment pins
(006) are correctly inserted into their respective
holes of the control body.

It may be necessary (o mechanically

position the control piston to correctly align
the control on the pump.
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PVWJ PUMP TORQUES

Item Description Head Type & Size Tightening Torque
Number
002 Housing Plug 3/4" Internal Hex 100 ft-Ibs (136 N-m)
R 3/8" Internal Hex or
A-Frame 403 Valve Plate Screws 916" External Hex 15 ft-lbs (20 N-m)
PVWJ-011 . .
PVWJ-014 507 Tandem Cover Screws 1/2" Internal Hex 325 in.-Ibs (5 N-m)
PYW.J-022 601 SAE #2 Plug 1/8" Internal Hex 45 in.-Ibs (5 N-m)
626 SAE #10 Plug 1" External Hex 90 ft-Ibs (122 N-m)
403 Valve Plate Screws 3/4" External Hex 37 in.-Ibs (50 N-m)
B-Frame 405 SAE #2 Plug 1/8" Internal Hex 45 in.-1bs {5 N-m)
PVWJ-025 508 SAE A Tandem Mounting Screws 9/16" External Hex 28 ft-Ibs (38 N-m)
PVWJ-034 . f
PVW.J-046 SAE B Tandem Mounting Screws 3/4" External Hex 37 ft-lbs (50 N-m)
507 Cover Plate or Adapter Screws 1/2" External Hex 325 in.-Ibs (37 N-m)
902 Relief Valve Block Screws 3/8" Internal Hex 44 ft-Ibs (60 N-m)
403 Valve Flate Screws 14 mm Internal Hex 56 ft-Ibs (76 N-m)
SAE A Tandem Mounting Screws 9/16" External Hex 28 ft-Ibs (38 N-m)
503 SAE B Tandem Mounting Screws 3/4" External Hex 37 ft-lbs (50 N-m)
C-Frame SAE C Tandem Mounting Screws 15/16" External Hex 74 ft-lbs (100 N-m)
PVWJ-064 Cover Plate Screws 1/2" External Hex 325 in.-Ibs (37 N-m)
PVWJ-076 507
PVVYJ-098 Adapter Screws 9/16" External Hex 28 ft-lbs (38 N-m)
PVWJ-130 601 SAE #2 Plug 1/8" Internal Hex 45 in.-Ibs (5 N-m)
Relief Valve Block Screws .
(PVWH-076/-098/-130) 3/8" Internal Hex 68 ft-Ibs (92 N-m)
902
Relief Valve Block Screws .
(PVWH-064) 1/2" Internal Hex 138 ft-lbs (187 N-m)

Table 5. PVYWJ Pump Assembly Torques

Bulletin 947085 THE OILGEAR COMPANY 19



[
CONTROL O-RING SEALS

Item ARP 568 Shore A
Number Uniform Size Durometer
Number
1008 008 70
1010 010 90
1012 012 90
1042 042 70
1138 138 70
1145 145 70
1155 1565 70
1159 159 70
1219 219 90
1222 222 90
1225 225 90
1228 228 90
1237 237 70
1242 242 70
1252 252 70
1257 257 70
1500 See note 1 80
1902 902 90
1910 910 90

Note 1. 94 mm OD x 2.5 mm
Table 6. PYWJ Pump O-Ring Seals
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[
AFTER SALES SERVICES

At Oilgear we build products to last. It is the nature
of this type of machinery to require proper
maintenance regardless of the care we put into
manufacturing. Oilgear has several service
programs in place to help you.

STAY-ON-STREAM SERVICE

By signing up for OQilgear's Stay-On-Stream
program, you can prepare for problems before they
happen. Certain field tests such as fluid testing,
slip testing and electronic profile recording
comparisons can be performed by our field service
people or your own factory trained personnel.
These tests can indicate problems before they
become “down-time” difficulties.

SERVICE SCHOOLS

Oilgear conducts training to train your maintenance
personnel. “General” hydraulic or electronic
training is conducted at our Milwaukee, Wisconsin
plant on a regular basis. “Custom” training,
specifically addressing your particular hydraulic
and electro-hydraulic equipment, can be conducted
at your facilities.

SPARE PARTS AVAILABILITY

Prepare for your future needs by stocking Oilgear
original factory parts. Having the correct parts
and necessary skills “in-plant” enables you to
minimize “down-time.” Oilgear has developed
parts kits to cover likely future needs. Oilgear
Field Service Technicians are also ready to assist
you and your maintenance people in trouble-
shooting and repairing equipment.

Oilgear
PERFORMANCE

ASSURANCE

THE OILGEAR COMPANY
2300 South 51st Street
Milwaukee, Wisconsin 53219

Issued: August 2006

phone: 414/327-1700 fax: 414/327-0532
www.oilgear.com
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Oilgeal' Bulletin 947633

SERVICE INSTRUCTIONS
“PVWJ” A-FRAME PUMPS -011/-014/-022
FOR TYPE “P-1NN” AND “P-LNN”
PRESSURE COMPENSATING CONTROLS

OILG0250

Figure 1. Typical Oilgear Type “P-1NN” and “P-LNN” Pressure
Compensator Controls for “PVWJ” A-Frame Pump

PURPOSE OF INSTRUCTIONS This material will inform you about the basic

. . o . . construction, principle of operation and service

These instructions will simplify the installation, parts listings. Some controls may be modified for

operation ar:d maintenance of CQilgear type specific applications from those described in this

P-1NN" and “P-LNN" controlled units. bulletin and other changes may be made without
notice.

GENERAL REFERENCE MATERIAL

Fluid Recommendations ... e Bulletin 90000
Contamination Evaluation GUide ... Bulletin 90004
Filtration Recommendations ... Bulletin 80007
Piping INformation ... Bulletin 90011
Proper Installation of Vertical Pumps.............. Bulletin 80014
PVWJ Open Loop Pumps, Application Guidelines ... Bulletin 847085
PVWJ Open Loop Pumps (All Frame Sizes) Service Instructions ...................... Bulletin 947085
PVWJ Open Loop PUMDPS, SaleS ...ttt se e e e e e eeee e Bulletin 47085
PVWJ PUMP INSTALLATIONS

PVWJ A Frame (PVWJ-011/-014/-022) w/ Rear POrts..........cccoove e iiceiccce e DS-47480
PVWJ A Frame (PVWJ-011/-014/-022) w/ Side Ports ... DS-47481
PVWJ A Frame (PVWJ-011/-014/-022) w/ Side Ports & Thru Shaft......................... DS-47482
PVWJ PUMP CONTROL INSTALLATIONS

“P-1NN” and “P-LNN” Pressure Compensator for PVYWJ-011/-014/-022 ..................... DS-47984

THE OILGEAR COMPANY

2300 South 51st Street
Milwaukee, Wisconsin 53219

; Bulletin 947633
www.oilgear.com

Issued: August 2006



Safety First
B

Read and understand this entire instruction sheet
before repairing, or adjusting your Oilgear product.

Those who use and maintain this equipment must
be thoroughly trained and familiar with the product.
If incorrectly used or maintained, this product and
its equipment can cause severe injury.

SAFETY SYMBOLS

The following signal words are used in this
instruction sheet to identify areas of concern where
your safety may be involved. Carefully read the text
and observe any instructions provided to ensure

your safety.
A\ DANGER 4\

THIS SIGNAL WORD INDICATES AN IMMI-
NENTLY HAZARDOUS SITUATION WHICH,
IF NOT AVOIDED, WILL RESULT IN DEATH
OR SERIOUS INJURY.

& WARNING

This signal word indicates a potentially
hazardous situation which, if not avoided,
could result in death or serious injury.

CAUTION

This signal word indicates that a potentially
hazardous situation exists which, if not
avoided, may result in damage to
equipment or minor personal injury.

While not directly relevant to the topic being
NOTE discussed, the NOTE Is used to emphasize

information provided, or provide additional

information which may be of benefit.

A\ WARNING

This service information is designed for
the maintenance of your Oilgear product.
It contains the information on the correct
procedures determined by Oilgear for the
safe manner of servicing. Always keep
this instruction sheet in a location where it
is readily available for the persons who
use and maintain the product. Additional
copies of this instruction sheet are
available through the Oilgear Company.
Contact us at 414-327-1700 or visit our
website: www.oilgear.com. Please contact
us if you have any questions regarding the
informaticn in this instruction bulletin.

2 © 2006 THE OILGEAR COMPANY - ALL RIGHTS RESERVED

The cleanliness of working on this pump
control or the hydraulic system is extremely

important to the safety and reliability of the
pump and the system. Always make sure
the fittings are clean on the outside before
removing them from their connections, are
capped and plugged when removed and
placed in a clean rag or container until they
are reinstalled.

A\ WARNING

Some service operations may require
special tools or equipment. If you require
information on these items, please contact
Oilgear before attempting these repairs
and service operations.

A WARNING

Read, understand and follow the safety
guidelines, dangers and warnings
contained in this instruction sheet to
promote reliable operation and prevent
serious personal injury.

4\ WARNING

DO NOT attempt to service this machinery
in an environment where safety regulations
are not established and in place.

A\ WARNING

DO NOT operate the hydraulic system if a
leak is present. Serious injury may result.

A\ WARNING

Hydraulic systems operate under very high
pressure. Hydraulic fluid escaping from a
pressurized system can penetrate
unprotected hody tissue. DO NOT inspect
for hydraulic leaks with bare hands or other
exposed body parts. As a minimum, wear
leather gloves prior to inspecting for leaks
and use cardboard or wood. If leaks are
present, relieve pressure and allow system
to cool prior to servicing. If injured by
escaping hydraulic oil, contact a physician
immediately. Serious complications may
arise if not treated immediately. If you have
questions regarding inspecting for
hydraulic leaks, please contact Oilgear
prior to servicing.

Bulletin 947633
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A\ WARNING

Hydraulic hoses and tubing must be
inspected on a daily basis for leaks, cuts,
abrasions, damage and improper
clearance along any mounting frame for
hidden damage before the unit is put into
service. Replace damaged hoses or hoses
you suspect are damaged before the
system is returned to service! Hoses must
be replaced every two years. Failure to
properly inspect and maintain the system
may result in seriocus injury.

A\ WARNING

Hydraulic systems are hot. DO NOT
TOUCH! Serious personal injury may
result from hot oil. When you have
completed working on the hydraulic
system, thoroughly clean any spilled oil
from the equipment. Do not spill any
hydraulic fluids on the ground. Clean any
hydraulic fluids from your skin as soon as
you have completed maintenance and
repairs. Dispose of used oil and system
filters as required by law.

4\ WARNING

Use correct hoses, fittings, and adapters
with the correct SAE rating when
replacing hcses to prevent possible
serious injury. Always replace hoses,
fittings and adapters with replacements
that have a proper, suitable, working
pressure rating. Replacement hoses must
be of the correct length and must comply
with the hose manufacturer's and
Oilgear’s installation guidelines and
recommendations.

4\ WARNING

Hydraulic hoses have the SAE ratings
marked on the hose to assist you in
selecting the correct hose. The same
manufacturer must supply any replacement
hydraulic heses and fitting assemblies. As
an example: Brand “X” hose and brand “Y”
fitting will not normally be compatible. No
“Twist” is allowed in the hydraulic hoses.
“Twist” may result in premature hose
failure. This can cause serious injury.
Please contact Oilgear for assistance when
required.

Safety First

A WARNING

Hydraulic cylinders can be holding a
function in a certain position when the
pump is OFF. An example of this is a
function being held in the lift or partial lift
position by the cylinders. If a hydraulic
line is removed or the hydraulic circuits or
controls are being worked on, gravity may
allow the function being held in position to
drop. All workers and personnel must
remain clear of these areas when working
on or operating the hydraulic system.
Block and secure all devices and
functions which apply before beginning
work or operation. Failure to comply with
this can result in serious injury or death.

A\ WARNING

Any hydraulic pipe which is replaced must
conform to SAE J1065 specifications. If
incorrect hydraulic pipe is installed, the
hydraulic system may fail, causing
serious injury. Damaged or leaking
fittings, pipes or hoses must be replaced
before the system is returned to service.

A WARNING

DO NOT heat hydraulic pipe. The carbon
content of this steel tube is such that if
heated for bending, and either water or air
quenched, the pipe may lose its ductility
and thereby be subject to failure under
high pressure conditions. Serious injury
can result. Damaged or leaking pipes must
be replaced before the system is returned
to service. Please contact Oilgear if you
require assistance or have questions.

A WARNING

All hydraulic pressure must be relieved
from the hydraulic system prior to removing
any components from the system. To
relieve the hydraulic pressure from the
hydraulic system, turn off the motor and
operate the control panel with the key in the
ON position. Failure to comply can result in
sertious injury. If you have any questions
concerning relieving the hydraulic pressure
from the system, please contact Oilgear.
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Safety First

4\ WARNING

Hydraulic components can be heavy. Use
caution while lifting these components.
Serious personal injury can be avoided
with proper handling of the components.

4\ WARNING

Please contact Oilgear if you require
assistance. When performing hydraulic
test procedures, use the proper hydraulic
gauges. Installing an incorrect test gauge
could result in sericus injury if the gauge
fails. Use properly rated hydraulic hoses
to allow the test gauge to be read away
from moving parts and functions.

A\ WARNING

Increasing hydraulic pressure beyond the
recommendations may result in serious
damage to the pump and system or
serious personal injury and may void the
Oilgear Warranty. If you have questions
concerning hydraulic pressures ot testing
procedures, please contact Oilgear before
attempting the test procedures or making
adjustments.

4\ WARNING

An Oilgear pump or pump control must
not be meodified in any way without
authorization from Oilgear. Modifications
may hot comply with safety standards,
including ANSI safety standards, and may
result in serious personal injury. Please
contact Oilgear if you require assistance.

A\ WARNING

DO NOT enter under hydraulic suppotrted
equipment unless they are fully supported
or blocked. Failure to follow this procedure
can result in serious injury or death.

THE OILGEAR COMPANY

4\ WARNING

Any Qilgear pump safety decals must be
replaced anytime they are damaged,
missing or cannot be read clearly. Failure
to have proper decals in place can result
in serious injury or death. (If you require
safety decals, please contact Oilgear for
replacement safety decals, at no charge.)

A WARNING

Be sure everyonhe is clear of the area
around the hydraulic system before
operating after servicing. Remain attentive
at all times when operating to check your
work until you are completely sure it is
safe to return to service. Failure to heed
this warning may result in serious
personal injury or death.

A\ WARNING

Wear the proper protective clothing when
operating, servicing or maintaining the
hydraulic system or the Oilgear pump. Wear
the correct protective gear, safety glasses,
gloves and safety shoes. Serious injury can
result without proper protective gear.

A\ WARNING

Make sure to keep hands, feet and other
parts of your body clear of revolving or
moving parts. Failure to comply can cause
serious injury.

A\ WARNING

DO NOT wear watches, rings or jewelry
while working with electrical and mechani-
cal equipment. These items can be hazard-
ous and can cause serious and painful
injuries if they come into contact with elec-
trical wires, moving parts ot hydraulic
equipment.
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A \I L )
; L——'——l— “P-LNN” Adjustment
9 \ | | Range
i
I i | “P-1NN"
l Adjustment
| l Range
. l
RP 1 l |
250 psi 750 psi 1500 psi Rated Pump
{17.2 bar) (51.7 bar) {103.4 bar) Pressure
PRESSURE -
Figure 3. Curve Indicating Flow Versus Pressure for
“P-1NN” or “P-LNN” Type Controls
OILGO25 1

Figure 2. ASA Diagram for “P-1NN” or “P-LNN”
Controls Shown with Typical Pump
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PROELEM

TROUBLESHOOTING

CAUSES

REMEDY

Unresponsive or
Unstable Control

Swashblock bearing surface and/or Saddle Bearings worn or
damaged.

Control Pin and/or hole in Swashblock worn significantly.

Saddle Bearing Locating Pins broken.

See appropriate pump service bulletin.

Fluid is contaminated.

Inspect and clean if necessary. See bulletin 90007.

Control Piston orifice (732) plugged.

Inspect and clean if necessary.

Contamination trapped between control piston (702) and piston
bore is not allowing piston to move smoothly.

Contamination trapped between control spool (706) and spool
bore is not allowing spool to move smoothly.

Inspect and clean if necessary. Replace scored or
damaged parts.

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Hydraulic line between remote pressure compensator
components and RP port of control is too long.

Shorten line length.

Insufficient control flow.

Increase size of control piston orifice (732).

Insufficient Outlet Vol-
ume

Swashblock not stroking to desired displacement.

Low input drive speed.

Worn or grooved Cylinder Barrel and/or Valve Plate mating
surfaces.

Failed Driveshaft.

Worn or damaged Piston Shoes or Swashblock.

Weorn Pistons and/or piston bores.

See appropriate pump service bulletin.

Control Piston stuck off stroke.

Inspect and replace if necessary.

Maximum Volume Stop adjusted incorrectly.

Adjust Maximum Volume Stop CCW to increase outlet
flow.

Pressure Compensator is set too close to operating pressure.

Adjust Pressure Compensator setting CW to increase
setting.

Destrokes at low pres-
sure

Pressure compensator adjustment not set correctly.

Adjust Pressure Compensator setting CW to increase
setting and retorque jam nut (715).

Control Piston orifice (732) plugged.

Inspect and clean if necessary.

Damaged or fractured control spring (items 708 and/or 709).

Severely worn control spool (706) and/or spool bore.

Damaged or fractured control piston spring (item 703).

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Excessive peak pres-
sure

Pressure Compensator is set too high.

Adjust Pressure Compensator setting CCW to
decrease setting.

Minimum Volume Stop is set too high.

Adjust Minimum Volume Stop CCW to decrease outlet
flow.

Fluid is contaminated.

Inspect and clean if necessary. See bulletin 90007.

Swashblock bearing surface and/or Saddle Bearings worn or
damaged.

See appropriate pump service bulletin.

Contamination trapped between control piston (702) and piston
bore is not allowing piston to move smoothly.

Contamination trapped between control spool (706) and spool
bore is not allowing spool to move smoothly.

Inspect and clean if necessary. Replace scored or
damaged parts.

Hydraulic line between remote pressure compensator
components and RP port of control is too long.

Shorten line length.

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Restriction in drilled passages between pump outlet port and
control spool.

Inspect and clean if necessary.

THE OILGEAR COMPANY

Bulletin 947633




PRINCIPLE OF OPERATION

The pressure compensator control ensures
maximum pump flow until the system reaches the
controls preset pressure setting. The control then
regulates the pump output flow to match the flow
requirements of the system, while maintaining the
preset output pressure.

When the system pressure exceeds the
compensator control setting, or the system no
longer requires flow, the control de-strokes the
pump while maintaining the preset pressure.

“P-1NN” controls can be adjusted from 750 psi
(51,7 bar) working pressure up to the maximum
pressure rating of the applicable pump. “P-LNN”"
controls can be adjusted from 250 psi (17,2 bar) up
to a maximum of 1500 psi (103,4 bar).

—BARREL AND SLEEVE

SWASH BLOCK

‘ MAXIMUM VOLUME STOP

MINIMUM VOLUME STOP

o

PRESSURE ADJUSTMENT

M = “RP"

00onaa0e

CONTROL fll
PISTON H

732
ORIFICE

JA00a00000

PORT

3

COMPENSATOR
SPOOL

SYSTEM PRESSURE

o)

QILG02E3

Figure 4. Swashblock at Full Delivery and “P-1NN” or “P-LNN” Contrels at Maximum Volume Stop

Bulletin 947633
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LINE MOUNTED REMOTE
PRESSURE CONTROL FOR TYPE
“P-1NN” AND “P-LNN” PUMP
CONTROLS - VSR (REMOTE
SEQUENCE VALVE)

Remote operation of “P-1NN" and “P-LNN" controls
can be accomplished by installing an Oilgear VSR
Module at the location shown in the control circuit.
Use module L51542 for units rated continuously for
4000 psi (275,8 bar) or less. Use L51542-1 for
units rated above 4000 psi (275,8 bar).

NOTE

DRAIN PORT AS VIEWED FROM
UNDERSIDE OF CONTROL BODY.
NOTE: THIS IS AN ANGLED HOLE

NOTE

To minimize case leakage and power loss,
plug the control drain port with a #10-24
UNC setscrew to maintain the standard
“P-1NN" or “P-LNN" control case leakage.
The plug will increase response time.
Standard response time can be obtained by
installing a .040 inch (1,0 mm) orffice
instead of plugging it.

=0

QILG02EEA

Figure 7. “P-1NN” and “P-LNN”
Control Drain Port Location

The compensator setting on the pump
control must be set at least 200 psi (13,8
bar) higher than the required pressure
setting of the remote compensator module
to prevent the pump compensator control
from interacting with the remote
compensator module.

VSR
MODULE

- ---

[ Tour

p-d

—_—————

B

N

—- ORIFICE

-
Sige——""1"| OR PLUG

RP

ClLGo254

Figure 5. “P-1NN” and “P-LNN” Control Circuit
with Remote Pressure Control

THE OILGEAR COMPANY
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A-Frame PVWJ -011/-014/-022 “P-1NN” and “P-LNN”
-

SCREW AND PLUG TORQUES

Head Type & Size

Tightening Torque

1/8" Internal Hex

45 in.-lbs (5 N-m)

3/16" Internal Hex

120 in.-Ibs (14 N-m)

516" Internal Hex

45 ft-Ibs (61 N-m)

3/32" Internal Hex

57 in.-lbs (6 N-m)

5/32" Internal Hex

80 in.-Ibs (9 N-m)

7/8" External Hex

50 ft-Ibs (68 N-m)

532" Internal Hex

80 in.-lbs (9 N-m)

3/16" Internal Hex

120 in.-Ibs (14 N-m)

FOR CONTROLS

Item Number Description
601 SAE #2 Plug
603 SAE #4 Plug
606 SAE #8 Plug
71 PC Adjuster Screw LHCS
714 Adjuster Plate Screw
720 Max. or Min. Volume Stop Housing
722 End Cap Screws
723 Control Body Screws
732 Control Piston Orifice

3/32" Internal Hex

20 in.-lbs (2.3 N-m)

CONTROL O-RING SEALS

Item ARP 568 Shore A
Number Uniform Size Durometer
Number
1010 -010 90
1011 -011 90
1020 -020 90
1113 -113 90
1145 -145 70
1902 -902 90
1904 -804 90
1908 -908 90

Bulletin 947633
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A-Frame PVWJ -011/-014/-022 “P-1NN” and “P-LNN”

[
PARTS LIST

Parts used in these assemblies are per Oilgear
specifications. Use only Oilgear parts to ensure
compatibility with assembly requirements. When
ordering replacement parts, be sure to include
pump type and serial number, bulletin number and
item number. Specify type of hydraulic fluid to

ensure seal and packing compatibility.

Parts drawings may not be identical to

etz Oilgear drawings referenced.

PVWJ A-FRAME -011/-014/-022 PRESSURE

COMPENSATOR CONTROLS
(“P-1NN” STANDARD & “P-LNN” LOW
PRESSURE CONTROLS)

Iltem Description
COMMON PARTS GROUP

601 SAE#2 Plug

603 SAE#4 Plug

606 SAE#8 Plug

701 Control Block

702 Control Piston

703 Control Piston Spring

705 End Cap

706 Pressure Compensator Control Spool
707 Spring Seat

708 Pressure Compensator Spring (Quter)
709" Pressure Compensator Spring (Inner)
710 Control Plug

711 Screw

712 Shims

713 Adjuster Plate

714 Screw

715 Jam Nut

716 Pressure Compensator Adjustment Screw

717 Min. Volume Stop Stem

718 Max. Volume Stop Stem

719 Jam Nut

720 Volume Stop Housing

721 Control Pin

722 Screw, End Cap

723 Screw, Control Body

732 Orifice

1010 0-Ring

1011 0-Ring

1020 O-Ring

1113 O-Ring

1145 O-Ring

1902 O-Ring

1904 O-Ring

1908 0-Ring

*Only used in P-1 Control.

10
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A-Frame PVWJ -011/-014/-022 “P-1NN” and “P-LNN”

B

SERVICE KITS Document Number: 519975-SK1

PVYWJ Service Kits Revision: New

Reference 519975-101
SERVICE KIT, Figures 8 & 9

Design
Description Kit No. Series Items Included (quantity is 1 unless noted)

Main Control Body Kits

PYWJ-011 K50460-100 Al 701, 706

PVWJ-014/-022 K50460-200 Al 701, 706

Control Piston Kits

All Models K50521 Al 702, 732

Pressure Compensator Spools

PVWJ-011 50015-100 Al 706

PYWJ-014/-022 50015-200 Al 706

Control Spring Kits

P-LNN (All Models) K50036-103 Al 703, 708

PVWJ-011 P-1NN K50036-106 Al 703, 708

PYWJ-014/-022 P-1NN K50036-109 Al 703, 708, 709

Control Pins

All Models 50623-5 Al 721

Volume Stop Kits

Maximum Volume Stop (All Models) K50590 Al 718, 719, 720, 1011, 1908

Minimum Volume Stop (All Models) K50590-100 Al 705, 717, 719, 720, 1011, 1020, 1908

Pressure Compensator Adjuster Kits

All Models K50660-100 Al 710, 711,712,713, 715, 716, 1113

Control Seal Kit

All Models K50824-100 Al 1010, 1011, 1020, 1113, 1145, 1902, 1904, 1908

Bulletin 947633 THE OILGEAR COMPANY 11



A-Frame PVWJ -011/-014/-022 “P-1NN” and “P-LNN”

AN ‘”W

N

-\\~I

OPTIONAL MAXIMUM
VOLUME STOP
FOR P-1NNSN & P-LNNSN

STANDARD CONFIGURATION
FOR P-1NNNN & P-LNNNN

i

VOLUME STOP
FOR P-1NNSA & P-LNNSA

OILG0256

Figure 8. Parts Drawing for “P-1NN” and “P-LNN” Control (519975-101 sheet 1)

MAXIMUM AND MINIMUM
VOLUME STOP

The maximum volume stop can be adjusted to
attain a maximum volume from full to 25% of full
flow. The pump can be de-stroked from full to 25%
flow with eight half-turns of the volume stop. One
turn clockwise will decrease maximum pump outlet
flow 9%.

The minimum volume stop can be adjusted to
attain a minimum volume from zero to full flow. One
turn clockwise will increase minimum pump outlet
flow 9%.

12 THE OILGEAR COMPANY Bulletin 947633



A-Frame PVWJ -011/-014/-022 “P-1NN” and “P-LNN”

25209710

1HOd «dH.

Figure 9. Exploded Parts Drawing for “P-1NN” and “P-LNN” Control (519975-101 sheet 2)
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[
AFTER SALES SERVICES

At Oilgear we build products to last. It is the nature
of this type of machinery to require proper
maintenance regardless of the care we put into
manufacturing. Oilgear has several service
programs in place to help you.

STAY-ON-STREAM SERVICE

By signing up for OQilgear's Stay-On-Stream
program, you can prepare for problems before they
happen. Certain field tests such as fluid testing,
slip testing and electronic profile recording
comparisons can be performed by our field service
people or your own factory trained personnel.
These tests can indicate problems before they
become “down-time” difficulties.

SERVICE SCHOOLS

Oilgear conducts training to train your maintenance
personnel. “General” hydraulic or electronic
training is conducted at our Milwaukee, Wisconsin
plant on a regular basis. “Custom” training,
specifically addressing your particular hydraulic
and electro-hydraulic equipment, can be conducted
at your facilities.

SPARE PARTS AVAILABILITY

Prepare for your future needs by stocking Oilgear
original factory parts. Having the correct parts and
necessary skills “in-plant” enables you to minimize
“down-time.” Oilgear has developed parts kits to
cover likely future needs. Oilgear Field Service
Technicians are also ready to assist you and your
maintenance people in troubleshooting and
repairing equipment.

Oilgear
PERFORMANCE

ASSURANCE

THE OILGEAR COMPANY
2300 South 51st Streset
Milwaukee, Wisconsin 53219
www.oilgear.com

Issued: August 2006
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Oilgeal' Bulletin 947634

SERVICE INSTRUCTIONS
“PVWJ” B-FRAME PUMPS -025/-034/-046
FOR TYPE “P-1NN” AND “P-LNN”
PRESSURE COMPENSATING CONTROLS

OILG0250

Figure 1. Typical Oilgear Type “P-1NN” and “P-LNN” Pressure
Compensator Controls for “PVWJ” B-Frame Pump

PURPOSE OF INSTRUCTIONS This material will inform you about the basic

. . o . . construction, principle of operation and service

These instructions will simplify the installation, parts listings. Some controls may be modified for

operation ar:d maintenance of CQilgear type specific applications from those described in this

P-1NN" and “P-LNN" controlled units. bulletin and other changes may be made without
notice.

REFERENCE MATERIAL

Fluid Recommendations ... e Bulletin 90000
Contamination Evaluation GUide ... Bulletin 90004
Filtration Recommendations ... Bulletin 80007
Piping INformation ... Bulletin 90011
Proper Installation of Vertical Pumps.............. Bulletin 80014
PVWJ Open Loop Pumps, Application Guidelines ... Bulletin 847085
PVWJ Open Loop Pumps (All Frame Sizes) Service Instructions ...................... Bulletin 947085
PVWJ Open Loop PUMDPS, SaleS ...ttt se e e e e e eeee e Bulletin 47085
PVWJ PUMP INSTALLATIONS

PVW.J B Frame (PVW.J-025/-034/-046) w/ Rear POrs..........ccccovi e iiceiiecie e DS-47483
PVWJ B Frame (PVWJ-025/-034/-046) w/ Side Ports ... DS-47484
PVWJ B Frame (PVWJ-025/-034/-046) w/ Side Ports & Thru Shaft......................... DS-47485
PVWJ PUMP CONTROL INSTALLATIONS

“P-1NN” and “P-LNN” Pressure Compensator for PVYWJ-025/-034/-046 .................... DS-47985

THE OILGEAR COMPANY

2300 South 51st Street
Milwaukee, Wisconsin 53219

; Bulletin 947634
www.oilgear.com

Issued: August 2006



Safety First
B

Read and understand this entire instruction sheet
before repairing, or adjusting your Oilgear product.

Those who use and maintain this equipment must
be thoroughly trained and familiar with the product.
If incorrectly used or maintained, this product and
its equipment can cause severe injury.

SAFETY SYMBOLS

The following signal words are used in this
instruction sheet to identify areas of concern where
your safety may be involved. Carefully read the text
and observe any instructions provided to ensure

your safety.
A\ DANGER 4\

THIS SIGNAL WORD INDICATES AN IMMI-
NENTLY HAZARDOUS SITUATION WHICH,
IF NOT AVOIDED, WILL RESULT IN DEATH
OR SERIOUS INJURY.

& WARNING

This signal word indicates a potentially
hazardous situation which, if not avoided,
could result in death or serious injury.

CAUTION

This signal word indicates that a potentially
hazardous situation exists which, if not
avoided, may result in damage to
equipment or minor personal injury.

While not directly relevant to the topic being
NOTE discussed, the NOTE Is used to emphasize

information provided, or provide additional

information which may be of benefit.

A\ WARNING

This service information is designed for
the maintenance of your Oilgear product.
It contains the information on the correct
procedures determined by Oilgear for the
safe manner of servicing. Always keep
this instruction sheet in a location where it
is readily available for the persons who
use and maintain the product. Additional
copies of this instruction sheet are
available through the Oilgear Company.
Contact us at 414-327-1700 or visit our
website: www.oilgear.com. Please contact
us if you have any questions regarding the
informaticn in this instruction bulletin.

2 © 2006 THE OILGEAR COMPANY - ALL RIGHTS RESERVED

The cleanliness of working on this pump
control or the hydraulic system is extremely

important to the safety and reliability of the
pump and the system. Always make sure
the fittings are clean on the outside before
removing them from their connections, are
capped and plugged when removed and
placed in a clean rag or container until they
are reinstalled.

A\ WARNING

Some service operations may require
special tools or equipment. If you require
information on these items, please contact
Oilgear before attempting these repairs
and service operations.

A WARNING

Read, understand and follow the safety
guidelines, dangers and warnings
contained in this instruction sheet to
promote reliable operation and prevent
serious personal injury.

4\ WARNING

DO NOT attempt to service this machinery
in an environment where safety regulations
are not established and in place.

A\ WARNING

DO NOT operate the hydraulic system if a
leak is present. Serious injury may result.

A\ WARNING

Hydraulic systems operate under very high
pressure. Hydraulic fluid escaping from a
pressurized system can penetrate
unprotected hody tissue. DO NOT inspect
for hydraulic leaks with bare hands or other
exposed body parts. As a minimum, wear
leather gloves prior to inspecting for leaks
and use cardboard or wood. If leaks are
present, relieve pressure and allow system
to cool prior to servicing. If injured by
escaping hydraulic oil, contact a physician
immediately. Serious complications may
arise if not treated immediately. If you have
questions regarding inspecting for
hydraulic leaks, please contact Oilgear
prior to servicing.
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A\ WARNING

Hydraulic hoses and tubing must be
inspected on a daily basis for leaks, cuts,
abrasions, damage and improper
clearance along any mounting frame for
hidden damage before the unit is put into
service. Replace damaged hoses or hoses
you suspect are damaged before the
system is returned to service! Hoses must
be replaced every two years. Failure to
properly inspect and maintain the system
may result in seriocus injury.

A\ WARNING

Hydraulic systems are hot. DO NOT
TOUCH! Serious personal injury may
result from hot oil. When you have
completed working on the hydraulic
system, thoroughly clean any spilled oil
from the equipment. Do not spill any
hydraulic fluids on the ground. Clean any
hydraulic fluids from your skin as soon as
you have completed maintenance and
repairs. Dispose of used oil and system
filters as required by law.

4\ WARNING

Use correct hoses, fittings, and adapters
with the correct SAE rating when
replacing hcses to prevent possible
serious injury. Always replace hoses,
fittings and adapters with replacements
that have a proper, suitable, working
pressure rating. Replacement hoses must
be of the correct length and must comply
with the hose manufacturer's and
Oilgear’s installation guidelines and
recommendations.

4\ WARNING

Hydraulic hoses have the SAE ratings
marked on the hose to assist you in
selecting the correct hose. The same
manufacturer must supply any replacement
hydraulic heses and fitting assemblies. As
an example: Brand “X” hose and brand “Y”
fitting will not normally be compatible. No
“Twist” is allowed in the hydraulic hoses.
“Twist” may result in premature hose
failure. This can cause serious injury.
Please contact Oilgear for assistance when
required.

Safety First

A WARNING

Hydraulic cylinders can be holding a
function in a certain position when the
pump is OFF. An example of this is a
function being held in the lift or partial lift
position by the cylinders. If a hydraulic
line is removed or the hydraulic circuits or
controls are being worked on, gravity may
allow the function being held in position to
drop. All workers and personnel must
remain clear of these areas when working
on or operating the hydraulic system.
Block and secure all devices and
functions which apply before beginning
work or operation. Failure to comply with
this can result in serious injury or death.

A\ WARNING

Any hydraulic pipe which is replaced must
conform to SAE J1065 specifications. If
incorrect hydraulic pipe is installed, the
hydraulic system may fail, causing
serious injury. Damaged or leaking
fittings, pipes or hoses must be replaced
before the system is returned to service.

A WARNING

DO NOT heat hydraulic pipe. The carbon
content of this steel tube is such that if
heated for bending, and either water or air
quenched, the pipe may lose its ductility
and thereby be subject to failure under
high pressure conditions. Serious injury
can result. Damaged or leaking pipes must
be replaced before the system is returned
to service. Please contact Oilgear if you
require assistance or have questions.

A WARNING

All hydraulic pressure must be relieved
from the hydraulic system prior to removing
any components from the system. To
relieve the hydraulic pressure from the
hydraulic system, turn off the motor and
operate the control panel with the key in the
ON position. Failure to comply can result in
sertious injury. If you have any questions
concerning relieving the hydraulic pressure
from the system, please contact Oilgear.

THE OILGEAR COMPANY



Safety First

4\ WARNING

Hydraulic components can be heavy. Use
caution while lifting these components.
Serious personal injury can be avoided
with proper handling of the components.

4\ WARNING

Please contact Oilgear if you require
assistance. When performing hydraulic
test procedures, use the proper hydraulic
gauges. Installing an incorrect test gauge
could result in sericus injury if the gauge
fails. Use properly rated hydraulic hoses
to allow the test gauge to be read away
from moving parts and functions.

A\ WARNING

Increasing hydraulic pressure beyond the
recommendations may result in serious
damage to the pump and system or
serious personal injury and may void the
Oilgear Warranty. If you have questions
concerning hydraulic pressures ot testing
procedures, please contact Oilgear before
attempting the test procedures or making
adjustments.

4\ WARNING

An Oilgear pump or pump control must
not be meodified in any way without
authorization from Oilgear. Modifications
may hot comply with safety standards,
including ANSI safety standards, and may
result in serious personal injury. Please
contact Oilgear if you require assistance.

A\ WARNING

DO NOT enter under hydraulic suppotrted
equipment unless they are fully supported
or blocked. Failure to follow this procedure
can result in serious injury or death.

THE OILGEAR COMPANY

4\ WARNING

Any Qilgear pump safety decals must be
replaced anytime they are damaged,
missing or cannot be read clearly. Failure
to have proper decals in place can result
in serious injury or death. (If you require
safety decals, please contact Oilgear for
replacement safety decals, at no charge.)

A WARNING

Be sure everyonhe is clear of the area
around the hydraulic system before
operating after servicing. Remain attentive
at all times when operating to check your
work until you are completely sure it is
safe to return to service. Failure to heed
this warning may result in serious
personal injury or death.

A\ WARNING

Wear the proper protective clothing when
operating, servicing or maintaining the
hydraulic system or the Oilgear pump. Wear
the correct protective gear, safety glasses,
gloves and safety shoes. Serious injury can
result without proper protective gear.

A\ WARNING

Make sure to keep hands, feet and other
parts of your body clear of revolving or
moving parts. Failure to comply can cause
serious injury.

A\ WARNING

DO NOT wear watches, rings or jewelry
while working with electrical and mechani-
cal equipment. These items can be hazard-
ous and can cause serious and painful
injuries if they come into contact with elec-
trical wires, moving parts ot hydraulic
equipment.
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Figure 2. ASA Diagram for “P-1NN” or “P-LNN”
Controls Shown with Typical Pump
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A \i L )
; L——'——l— “P-LNN” Adjustment
9 \ | | Range
TR
I (2 | “P-INN
l Adjustment
| Range
i
250 psi 750 psi 1500 psi Rated Pump
{17.2 bar) (51.7 bar) {103.4 bar) Pressure

PRESSURE

OILG0252

Figure 3. Curve Indicating Flow Versus Pressure for
“P-1NN” or “P-LNN” Type Controls

THE OILGEAR COMPANY 5



PROELEM

TROUBLESHOOTING

CAUSES

REMEDY

Unresponsive or
Unstable Control

Swashblock bearing surface and/or Saddle Bearings worn or
damaged.

Control Pin and/or hole in Swashblock worn significantly.

Saddle Bearing Locating Pins broken.

See appropriate pump service bulletin.

Fluid is contaminated.

Inspect and clean if necessary. See bulletin 90007.

Control Piston orifice (732) plugged.

Inspect and clean if necessary.

Contamination trapped between control piston (702) and piston
bore is not allowing piston to move smoothly.

Contamination trapped between control spool (706) and spool
bore is not allowing spool to move smoothly.

Inspect and clean if necessary. Replace scored or
damaged parts.

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Hydraulic line between remote pressure compensator
components and RP port of control is too long.

Shorten line length.

Insufficient control flow.

Increase size of control piston orifice (732).

Insufficient Outlet
Volume

Swashblock not stroking to desired displacement.

Low input drive speed.

Worn or grooved Cylinder Barrel and/or Valve Plate mating
surfaces.

Failed Driveshaft.

Worn or damaged Piston Shoes or Swashblock.

Weorn Pistons and/or piston bores.

See appropriate pump service bulletin.

Control Piston stuck off stroke.

Inspect and replace if necessary.

Maximum Volume Stop adjusted incorrectly.

Adjust Maximum Volume Stop CCW to increase outlet
flow.

Pressure Compensator is set too close to operating pressure.

Adjust Pressure Compensator setting CW to increase
setting.

Destrokes at low
pressure

Pressure compensator adjustment not set correctly.

Adjust Pressure Compensator setting CW to increase
setting and retorque jam nut (715).

Control Piston orifice (732) plugged.

Inspect and clean if necessary.

Damaged or fractured control spring (items 708 and/or 709).

Severely worn control spool (706) and/or spool bore.

Damaged or fractured control piston spring (item 703).

Faulty remote pressure compensator circuit components.

Inspect and replace if necessary.

Excessive peak

Pressure Compensator is set too high.

Adjust Pressure Compensator setting CCW to
decrease setting.

Minimum Volume Stop is set too high.

Adjust Minimum Volume Stop CCW to decrease outlet
flow.

Fluid is contaminated.

Inspect and clean if necessary. See bulletin 90007.

Swashblock bearing surface and/or Saddle Bearings worn or
damaged.

See appropriate pump service bulletin.

Contamination trapped between control piston (702) and piston

pressure bore is not allowing piston to move smoothly. Inspect and clean if necessary. Replace scored or
Contamination trapped between control spool (706) and spool damaged parts.
bore is not allowing spool to move smoothly.
Hydraulic line between remote pressure compensator Shorten line length.
components and RP port of control is too long.
Faulty remote pressure compensator circuit components. Inspect and replace if necessary.
Restriction in drilled passages between pump outlet port and Inspact and clean if nacessary.
control spool.
ulletin
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PRINCIPLE OF OPERATION

The pressure compensator control ensures
maximum pump flow until the system reaches the
controls preset pressure setting. The control then
regulates the pump output flow to match the flow
requirements of the system, while maintaining the
preset output pressure.

When the system pressure exceeds the
compensator control setting, or the system no
longer requires flow, the control de-strokes the
pump while maintaining the preset pressure.

“P-1NN” controls can be adjusted from 750 psi
(51,7 bar) working pressure up to the maximum
pressure rating of the applicable pump. “P-LNN”"
controls can be adjusted from 250 psi (17,2 bar) up
to a maximum of 1500 psi (103,4 bar).

N

A RS

R

NN

PISTON

‘ MAXIMUM VOLUME STOP

MINIMUM VOLUME STOP

q
SWASH BLOCK H

N

PRESSURE ADJUSTMENT

CONTROL
PISTON

732
ORIFICE

.0

COMPENSATOR
SPOOL

SYSTEM PRESSURE

-

OILE02E3

Figure 4. Swashblock at Full Delivery and “P-1NN” or “P-LNN” Controls at Maximum Volume Stop

Bulletin 947634
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LINE MOUNTED REMOTE
PRESSURE CONTROL FOR TYPE
“P-1NN” AND “P-LNN” PUMP
CONTROLS - VSR (REMOTE
SEQUENCE VALVE)

Remote operation of “P-1NN" and “P-LNN" controls
can be accomplished by installing an Oilgear VSR
Module at the location shown in the control circuit.
Use module L51542 for units rated continuously for
4000 psi (275,8 bar) or less. Use L51542-1 for
units rated above 4000 psi (275,8 bar).

NOTE

To minimize case leakage and power loss,
plug the control drain port with a #10-24
UNC setscrew to maintain the standard
“P-1NN" or “P-LNN" control case leakage.
The plug will increase response time.
Standard response time can be obtained by
installing a .040 inch (1,0 mm) orffice
instead of plugging it.

DRAIN PORT AS VIEWED FROM
UNDERSIDE OF CONTROL BODY.

NOTE

—-

[o][Rcieriyy

Figure 7. “P-1NN” and “P-LNN”
Control Drain Port Location

The compensator setting on the pump
control must be set at least 200 psi (13,8
bar) higher than the required pressure
setting of the remote compensator module
to prevent the pump compensator control
from interacting with the remote
compensator module.

VBR
‘ MODULE

et
N “?' ouT
1DR
]
1
T
[
]
A e
_____ -
e NP | L ORIFICE
! | Side—"""] OR PLUG
| | _— |
| s AiTTs
D G
\ » AP

B

OILGo254

Figure 5. “P-1NN” and “P-LNN” Control Circuit
with Remote Pressure Control
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B-Frame PVWJ -025/-034/-046 “P-1NN” and “P-LNN”
-

SCREW AND PLUG TORQUES

Head Type & Size

Tightening Torque

1/8" Internal Hex

45 in.-lbs (5 N-m)

3/16" Internal Hex

120 in.-Ibs (14 N-m)

516" Internal Hex

45 ft-lbs (61 N-m)

3/32" Internal Hex

57 in.-lbs (6 N-m)

5/32" Internal Hex

80 in.-Ibs (9 N-m)

7/8" External Hex

50 ft-Ibs (68 N-m)

3/16" Internal Hex

120 in.-lbs (14 N-m)

3/16" Internal Hex

120 in.-Ibs (14 N-m)

FOR CONTROLS

Item Number Description
601 SAE #2 Plug
603 SAE #4 Plug
606 SAE #8 Plug
71 PC Adjuster Screw LHCS
714 Adjuster Plate Screw
720 Max. or Min. Volume Stop Housing
722 End Cap Screws
723 Control Body Screws
732 Control Piston Orifice

3/32" Internal Hex

20 in.-lbs (2.3 N-m)

CONTROL O-RING SEALS

Item ARP 568 Shore A
Number Uniform Size Durometer
Number
1010 -010 90
1011 -011 90
1113 -113 90
1125 -125 90
1237 -237 70
1902 -902 90
1904 -804 90
1908 -908 90

Bulletin 947634
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B-Frame PVWJ -025/-034/-046 “P-1NN” and “P-LNN”

[
PARTS LIST

Parts used in these assemblies are per Oilgear
specifications. Use only Oilgear parts to ensure
compatibility with assembly requirements. When
ordering replacement parts, be sure to include
pump type and serial number, bulletin number and
item number. Specify type of hydraulic fluid to
ensure seal and packing compatibility.

Parts drawings may not be identical to
etz Oilgear drawings referenced.
PVWJ-025/-034/-046 PRESSURE
COMPENSATOR CONTROLS
(“P-1NN” STANDARD & “P-LNN” LOW
PRESSURE CONTROLS)

Item Description

COMMON PARTS GROUP
601 SAE#2 Plug

603 SAE#4 Plug

606 SAE#8 Plug

701 Control Block

702 Control Piston

703 Control Piston Spring

704 Piston Stop

705 End Cap

706 Pressure Compensator Control Spool
707 Spring Seat

708 Pressure Compensator Spring (Outer)
709" Pressure Compensator Spring (Inner)
710 Control Plug

71 Screw

712 Shims

713 Adjuster Plate

714 Screw

715 Jam Nut

716 Pressure Compensator Adjustment Screw

717 Min. Volume Stop Stem
718 Max. Volume Stop Stem
719 Jam Nut

720 Volume Stop Housing
721 Control Pin

722 Screw, End Cap

723 Screw, Control Body

732 Orifice
1010 O-Ring
1011 O-Ring

1113 0-Ring
1125 0-Ring

1237 O-Ring
1902 O-Ring
1904 O-Ring
1908 O-Ring

*Only used in P-1 Control.

10 THE OILGEAR COMPANY
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B-Frame PVWJ -025/-034/-046 “P-1NN” and “P-LNN”

B

SERVICE KITS Document Number: 519975-SK2

PVYWJ Service Kits Revision: New

Reference 519975-201
SERVICE KIT, Figures 8 & 9

Design
Description Kit No. Series Items Included (quantity is 1 unless noted)

Main Control Body Kits

PVYWJ-025 K50432-100 Al 701, 706

PVWJ-034/-046 K50432-200 Al 701, 706

Control Piston Kits

All Models K50484 Al 702, 732

Pressure Compensator Spools

PVWJ-025 50015-100 Al 706

PVYWJ-034/-046 50015-200 Al 706

Control Spring Kits

P-LNN (All Models) K50036-104 Al 703, 708

PVWJ-025 P-1NN K50036-107 Al 703, 708

PVYWJ-034/-046 P-1NN K50036-110 Al 703, 708, 709

Control Pins

All Models 51339-5 Al 721

Volume Stop Kits

Maximum Volume Stop (All Models) K50590 Al 718, 719, 720, 1011, 1908

Minimum Volume Stop (All Models) K50590-200 Al 705, 717, 719, 720, 1011, 1020, 1908

Pressure Compensator Adjuster Kits

All Models K50660-200 Al 710, 711,712,713, 715, 716, 1113

Control Seal Kit

All Models K50824-200 Al 1010, 1011, 1113, 1125, 1237, 1902, 1904, 1908

Bulletin 947634 THE OILGEAR COMPANY 11



B-Frame PVWJ -025/-034/-046 “P-1NN” and “P-LNN”

1002 ] 601

N7
OB

SON&

1011 1908

N
SN

OPTIONAL MAXIMUM
VOLUME STOP
FOR P-1NNSN & P-LNNSN

STANDARD CONFIGURATICN
501 p a0z @ FOR P-1NNNN & P-LNNNN

OPTIONAL MINIMUM
VOLUME STOP
FOR P-1NNSA & P-LNNSA

OILG0Z69

Figure 8. Parts Drawing for “P-1NN” and “P-LNN” Control (519975-201 sheet 1)

MAXIMUM AND MINIMUM
VOLUME STOP

The maximum volume stop can be adjusted to
attain a maximum volume from full to 25% of full
flow. The pump can be de-stroked from full to 25%
flow with 11 turns of the volume stop. One turn
clockwise will decrease maximum pump outlet flow
7%.

The minimum volume stop can be adjusted to
attain a minimum volume from zero to full flow. The
adjustment requires 14 turns to go from zero to full
flow. One turn clockwise will increase minimum
pump outlet flow 9%.

12 THE OILGEAR COMPANY Bulletin 947634



B-Frame PVWJ -025/-034/-046 “P-1NN” and “P-LNN”
B

OILE0E70

"RP" PORT

Figure 9. Exploded Parts Drawing for “P-1NN” and “P-LNN” Control (519975-201 sheet 2)
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[
AFTER SALES SERVICES

At Oilgear we build products to last. It is the nature
of this type of machinery to require proper
maintenance regardless of the care we put into
manufacturing. Oilgear has several service
programs in place to help you.

STAY-ON-STREAM SERVICE

By signing up for OQilgear's Stay-On-Stream
program, you can prepare for problems before they
happen. Certain field tests such as fluid testing,
slip testing and electronic profile recording
comparisons can be performed by our field service
people or your own factory trained personnel.
These tests can indicate problems before they
become “down-time” difficulties.

SERVICE SCHOOLS

Oilgear conducts training to train your maintenance
personnel. “General” hydraulic or electronic
training is conducted at our Milwaukee, Wisconsin
plant on a regular basis. “Custom” training,
specifically addressing your particular hydraulic
and electro-hydraulic equipment, can be conducted
at your facilities.

SPARE PARTS AVAILABILITY

Prepare for your future needs by stocking Oilgear
original factory parts. Having the correct parts and
necessary skills “in-plant” enables you to minimize
“down-time.” Oilgear has developed parts kits to
cover likely future needs. Oilgear Field Service
Technicians are also ready to assist you and your
maintenance people in troubleshooting and
repairing equipment.

Oilgear
PERFORMANCE

ASSURANCE

THE OILGEAR COMPANY
2300 South 51st Streset
Milwaukee, Wisconsin 53219
www.oilgear.com

Issued: August 2006
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Product Mame:  MOBIL AERO HFA

Fesion Date: 11Apr2007 EKonMobil
MATERIAL SAFETY DATA SHEET

| SECTIOH 1 PRODUCT AND COMPANY IDENTIFICATION |

PRODUCT
Product Name: MOBIL AERO HFA
Product Description: Base Oil and Additives
Product Code: 490110-00, 970554
Intended Use: Aviation hydraulic oil

COMPANY IDENTIFICATION
Supplier: EXXON MOBIL CORPORATION
3225 GALLOWS RD.
FAIRFAX WA 22037 USA

24 Hour Health Emergency BO9-737-4411
Transportation Emergency Phone 200-424-9300
ExxonMohil Transportaion No. 21-834-3296
MSDS Requests T13-613-3661
Product Technical Information 800-662-4525, B00-947-9147
MSDS Internet Address hitp:f e 23 o corm, Bt g fasee rmo kil o ot
| SECTION 2 COMPOSITION /INFORMATION ON INGREDIENTS |
Reportable Hazardous Substance(s) or Complex Substance(s)
Hame CAS# Concentration™
DISTILLATES (PETROLE U, HYDROTREATED LIGHT B474247-5 10 - 30%
HYDROTREATED UGHT MAPHTHEMIC DISTILLATE E474253-6 30 - 60%
(PETROLELIM)
HYDROTREATED UGHT PARAFFINIC DISTILLATES, G4742-55-5 10 - 30%
FETROLEU

* All concentrations are percent by weight unless material is a gas.  Gas concentrations are in percent by volume.

| SECTIOH 3 HAZARDS IDENTIFICATION |

This material iz considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL PHYSICAL / CHEMICAL EFFECTS
Combustible.  Material can release vapors that readily form flammable mixtures. Vapor accumulation could
flash andfor explode if ignited.

POTENTIAL HEALTH EFFECTS
If swallowed, may be aspirated and cause lung damage. Frequent or prolonged contact may defat and dry

the skin, leading to discomfort and dermatitis.  May be irritating to the eyes, nose, throat, and lungs.
High-pressure injection under skin may cause serious damage.

Target Organs: Skin |

NFPA Hazard ID: Health: D Flammability: 2 Reactivity: 0
HMIS Hazard ID: Health: 0 Flammability: 2 Reactivity: D

NOTE: This material should not be used far any ather purpose than the intended use in Section 1 without expert
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary
from person to person.
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| SECTION 4 FIRST AID MEASURES |

INHALATION
Remove from further exposure. Forthose providing assistance, avoid exposure to yourself or others, Use
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness ocours, seek
immediate medical assistance. If breathing has stopped, assist ventilation with a mechanical device or use
rmouth-to-mouth resuscitation.

SKIN CONTACT
YWash contact areas with soap and water.  If product is injected into or under the skin, or into any part of the
body, regardless of the appearance of the wound or its size, the individual should be evaluated immediately by
a physician as a surgical emergency. Even though initial symptoms from high pressure injection may be
minimal or absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent
of injury.

EYE CONTACT
Flush tharoughly with water. If irntation occurs, get medical assistance.

INGESTION
Seek immediate medical attention. Do notinduce vamiting.

NOTE TO PHYSICIAN
If ingested, material may be aspirated into the lungs and cause chemical pneumonitis.  Treat appropriately.

|SECTION 5 FIRE FIGHTING MEASURES |

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use water fog, foarm, dry chemical or carbon dioxide (C0O2) to extinguish
flames.

Inappropriate Extinguishing Media: Straight Streams of Water

FIRE FIGHTING
Fire Fighting Instructions: Evacuate area. Prevent runoff from fire control ar dilution from entering streams,
sewers, or drinking water supply.  Firefighters should use standard protective equipment and in enclosed
spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed surfaces and to
protect persannel.

Unusual Fire Hazards: Combustible. Pressurized mists may form a flammable mixture.

Hazardous Combustion Products: Smoke, Fume, Sulfur oxides, Aldehydes, Incomplete combustion
products, Oxides of carbon, Phosphorus oxides

FLAMMABILITY PROPERTIES
Flash Point [Method]: =52C ([180F) [ ASTM D-93]
Flammahle Limits (Approximate volume % in airj: LEL: 0.7 LUEL: 7.0
Autoignition Temperature: >2257T (437 F)



Product Mame:  MOBIL AERO HFA

Eaegv;se:?jr:%ate. 11 Apr2007 EKO“MObII

| SECTION 6 ACCIDENTAL RELEASE MEASURES |

NOTIFICATION PROCEDURES
In the exvent of a spill or accidental release, notify relevant autharities in accordance with all applicable
regulations. LS. regqulations require reporting releases of this material to the environment which exceed the
repartable quantity or oil spills which could reach any waterway including intermittent dry creeks. The National
Response Center can be reached at (800)424-55802.

PROTECTIVE MEASURES
Avoid contact with spilled material.  WWarn or evacuate occupants in surrounding and downwind areas if
required due to toxicity or flammability of the material.  See Section 5 for fire fighting infarmation.  See Section
3 for Significant Hazards, See Section 4 for First Aid Advice. See Section 8 for Personal Protective
Equipment.

SPILL MANAGEMENT
Land Spill: Eliminate allignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak
if you can do itwithout risk.  All equipment used when handling the product must be grounded. Do not touch
orwalk through spilled material.  Prevent entry into waterways, sewer, basements or confined areas. Avwapor
suppressing foam may be used to reduce vapors. Use clean non-sparking tools to collect absarbed material.
Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers. Large
Spills: Water spray may reduce wapor, but may not prevent ignition in closed spaces.  Recover by purmping
orwith suitable absarbent.

Water Spill: Stop leak if you can do itwithout risk.  Confine the spill irmmediately with booms. YWarn other
shipping.  Remove from the surface by skimming or with suitable absorbents.  Seek the advice of a
specialist before using dispersants.

YWater spill and land spill recommendations are based an the most likely spill scenario for this material;
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. Forthis reason, local experts should be
consulted. Mote:  Local regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Large Spills:  Dike far ahead of liquid spill far later recovery and disposal. Prevent entry into waterways,
sewers, basements or confined areas.

| SECTION 7 HANDLING AND STORAGE |

HANDLING
Avoid contact with skin.  Avoid prolonged breathing of mists and heated vapor.  Use proper bonding andfor
grounding procedures, Prevent small =pills and leakage to avoid slip hazard.

Static Accumulator:  This material is a static accumulator.

STORAGE
Keep container closed. Handle cantainers with care. Open slowly in arder to control possible pressure release.
Store in a cool, wel-ventilated area.  Storage containers should be grounded and bonded.  Drums must be
grounded and bonded and equipped with self-clasing valves, pressure vacuum bungs and flame arresters.
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| SECTION 8

EXPOSURE CONTROLS/ PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

Exposure limits/standards {Note: Exposure limits are not additive)

Source Form Limit / Standard Hote Source
HYDROTREATED LIGHT T, 2000 A00 pprme | A O5HA 71
MAPHTHERIC DISTILLATE mm3
(FETROLELIN
HYDROTREATED LIGHT Mfist, STEL 10 maim3 FdiA, ACGIH
MAPHTHEMIC DISTILLATE
(FETROLELIM)

HYDROTREATED LIGHT htist. TihiA, A mo'm3 FdiA, ACGIH
MAPHTHEMIC DISTILLATE

(FETROLELIM

HYDROTREATED LIGHT PARAFFIMIC | Mist STEL 10 maim3 Pl ACGIH
CISTILLATES, PETROLEUM

HYDROTREATED LIGHT PARAFFIMIC | Mist T, A mom3 TliA, ACGIH
CISTILLATES, PETROLEUNM

Exposure limits standards for materials that can be formed when handling this product:  “hen mists / aerosols
can occur, the following are recommended: 5 mgin®- ACGIH TLY,

MOTE: Limits/standards shown for guidance only.  Follow applicable regulations.

ENGINEERING CONTROLS

10 mg/m?® - ACGIH STEL, 5 mg/m?® - OSHA PEL.

The level of protection and types of controls necessary will vary depending upan potential exposure conditions.
Control measures to consider:
Uze explosion-proof ventilation equipment to stay below exposure limits.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and wentilation.  Information aon the selection of protective equipment for use
with this matenal, as provided below, is based upon intended, normal usage.

Res piratory Protection:  |f engineering cantrols do not maintain airbarne cantaminant concentrations at a
level which is adeguate to protect worker health, an approved respirator may be appropriate.  Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

Mo special requirements under ardinary conditions of use and with adequate ventilation.

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gasfvapor warning properties are poor, or if air purifying filter capacityrating may be exceeded,

Hand Protection:  Any specific glove information provided is based on published literature and glove
manufacturer data. Work conditions can greatly effect glove durabilty; inspect and replace warn or damaged
gloves. The types of gloves to be considered for this material include:
If prolonged or repeated contact is likely, chemical resistant gloves are recommended.  If contact with
forearms is likely, wear gauntlet style gloves.
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Eye Protection:  If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection:  Any specific clothing information provided is based on published literature or
manufacturer data.  The types of clothing to be considered for this material include:
If prolonged or repeated contact is likely, chernical, and oil resistant clothing is recommended.

Specific Hygiene Measures:  Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/ar smoking.  Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections B, 7,12,13.

| SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES |

Typical physical and chemical properties are given below. Consult the Supplier in Section 1 for additional
d ata.

GEMERAL INFORMATION
Physical State: Liguid
Color: Red
Odor:  Characteristic
Odor Threshold: MDD

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15 C): 083
Flash Point [Method]: =820 (180F) [ASTM D-93]
Flammahle Limits (Approximate volume % in airj: LEL: 0.7 UEL: 7.0
Autoignition Temperature: =2257T 437 TF)
Boiling Point/ Range:  N/D
Vapor Density (Air=1): ND
Vapor Pressure: [NDat20 ©
Evaporation Rate (n-butyl acetate=1): MND
pH:  MNAA
Log Pow (n-OctanolWater Partition Coefficient): N/D
Solubility in Water:  Megligible
Viscosity: 135 cSt (138 mm2fkec)at40C | 51 c3t (5.1 mmZisec) at 100C
Oxidizing Properties: See Sections 3,15, 16.

OTHER INFORMATION
Freezing Point: MN/D
Melting Point:  MN/A
Pour Point: -B0T (VBT
DMSO0 Extract (mineral oil only), IP-346: < 3 Yowt
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| SECTION 10 STABILITY AND REACTIMITY |

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Open flames and high energy ignition sources.

MATERIALS TO AVOID:  Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Wil not accur.

|SECTION 11 TOXICOLOGICAL INFORMATION |
ACUTE TOXICITY
Route of Exposure Conclusion / Remarks
Inhal ation
Toxicity (Raf: LCA0 = a000 mofim3 Minirmally Toxic. Based on assessment of the cormpanents.
Irritation: Mo end point data. Elevated termperatures or mechanical action may farmwapaors,

mist, ar fumeaswhich rmay be irritating to the eyes, nose, throat, ar
lungs.  Based on gassessment of the components.,

Ingestion
Toxicity (Rafy: LODAD = 2000 mofka Minirmally Toxic. Based on test data for structurally sirmilar
materials.
Skin
Toxicity (Rabhity: LDA0 = 2000 markg Minirmally Toxic. Based antest data for structurally sirmilar
materials.
Irritation (Rabbity. Data available. Mlegligible irritation to skin at ambient termperatures. Based on
assessment of the components.
Eye
Irritation (Rabbity. Data available. May cause mild, shortlasting discorfort to eves. Based an

assessment of the components.

CHRONIC/OTHER EFFECTS
For the product itself:

Repeated andfor prolonged exposure may cause irritation to the skin, eyes, or respiratory tract. Small
amounts of liquid aspirated into the lungs during ingestion or from vomiting may cause chemical pneumonitis or
pulmonary edema.

Contains:

Base oil severely refined: Mot carcinogenic in animal studies. Representative material passes IP-346, Modified
Arnestest, andfor other screening tests. Dermal and inhalation studies showed minimal effects; lung
non-specific infiltration of immune cells, oil deposition and minimal granuloma formation. Mot sensitizing in test

animals.
Additional information is available by reque=t.
The following ingredients are cited on the lists below: MNone.
--REGULATORY LISTS SEARCHED--

1=NTP CARC I=1ARC1 5=I1ARC 2B
2=NTPEUS 4= |ARC 24 B = 0OZHACARC
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Material - Expected to be harrrful to aguatic organisms. May cause long-term adverse effects in the
aguatic enviranment.

MOBILITY
Base oil component -- Low solubility and floats and is expected to migrate from water to the land.
Expected to parttion to sediment and wastewater solids.

PERSISTENCE AND DEGRADABILITY
Biod egradation:
Base oil component -- Expected to be inherertly biodegradable

BIOACCUMULATION POTENTIAL
Base oil compaonent -- Has the potential to bioaccumulate, howewer metabalism or physical properties may
reduce the bioconcentration ar limit bioavailability.

| SECTION 13 DISPOSAL CONSIDERATIONS |

Disposal recommendations based on material as supplied.  Disposal must be inaccardance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised
incineration at wery high temperatures to prevent formation of undesirable combustion products.

REGULATORY DISPOSAL INFORMATION
RCRA Information: The unused product, in our opinion, is not specifically listed by the ERPA as a hazardous
waste (40 CFR, Part 26107, nor is it farmulated to contain materials which are listed as hazardous wastes. |t
does not exhibit the hazardous characteristics of ignitability, corrositivity or reactivity and is not formulated with
cortaminants as determined by the Toxicity Characteristic Leaching Procedure (TCLF). However, used
product may be regqulated.

Empty Container Warning Empty Container Warning (where applicable): Empty containers may contain residue and
canbe dangerous. Do not atternpt to refill or clean containers without proper instructions.  Empty drums should be
corpletely drained and safely stared until appropriately reconditioned or disposed.  Empty containers should be taken

for recycling, recovery, or disposal through suitably qualified or licensed contractor and in accaordance with
governmental regulations. DO MOT PRESEURISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE
SUCH CONTAINERS TO HEAT, FLAME, SFARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION.

THEY M&Y EXPLODE AND CAUSE IMJURY OR DEATH.

| SECTION 14 TRANSPORT INFORMATION |

LAND (DOT): Mot Regulated for Land Transport
LAND (TDG) : Mot Regulated for Land Transport

SEA(IMDG) : Mot Regulated for Sea Transpart according to IMDG-Code
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| SECTION 14

TRANSPORT INFORMATION

LAND (DOT)

Proper Shipping Name:
Hazard Class & Division:
ID Number: MNA1993

Packing Group: |l

ERG Number: 128

Label(s): MOME

Transport Document Hame:

Hydrotreated Light), COMBUSTIBELE LIQUID, PG 11

COMBUSTIBELE LIGUID, M. 0.5, (Distillate s (Petraleum), Hydrotreated Light )
COMBUSTIBLE LICUID

MA1993, COMBUSTIBELE LIQUID, N.O.5. (Distillates (Petraleum),

Footnote: This material is not regulated under 43 CFR in a container of 113 gallon capacity or lesswhen
transported salely by land, as long asthe material is not a hazardous waste, a marine pollutant, or specifically

listed a5 a hazardous substance.

LAND (TDG) : Mot Regulated for Land Transport

SEA (IMDG) : Mot Regulated for Sea Transport according to IMDG-Code

AlIR (IATA) . Mot Regulated for Air Transport

| SECTION 15

REGULATORY INFORMATION

OSHA HAZARD COMMUNICATION STANDARD:

hazardous in accordance with OSHA 29CFR 1910.1200.

NATIONAL CHEMICAL INVENTORY LISTING:

EPCRA: This material contains no extremely hazardous substances.

SARA (311/312) REPORTABLE HAZ ARD CATEGORIES: Fire. Delayed Health.

YWhen used for its intended purpose, this material is classified as

AlCE, IECSC, DSL, EINECS, ENCS, KECI, PICCS, TSCA,

SARA (313) TOXIC RELEASE INVENTORY: This material contains no chemicals subject to the supplier notification
regquirements of the SARA 313 Toxic Release Program.

The Following Ingredients are Cited on the Lists Below:

Chemical Name

CAS Number

List Citations

DISTILLATES (PETROLEUM],
HYDROTREATED LIGHT

B4742-47 -5

17,18, 19

HYDROTREATED LIGHT
NAPHTHENIC DISTILLATE
[PETROLELINM;

B4742-53-6

1,4,13,17,18

HYDROTREATED LIGHT
FARAFFIMIC DISTILLATES,
PETROLEUM

B4742-55-5

1,17, 18

-REGULATORY LIZT S SEARCHED--

1=ACGIHALL B =T5CAGa2
2=ACGH A1 7=T5CASLe
J=ACGIH AZ g=T=CAB

4 =03HAZ 9=TSCA1Zb
a=T=CA4 10 =CAPES CARC

Code key: CARC=Carcinogen; REPRO=Reproductive

11 =CA PBS REFRO
12=CARTK
13=ILRTK

14 =LARTK

15 =Ml 2893

16 =MN RTK
17=NJRTK
18 =PARTK
189 =RIRTK
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| SECTION 16 OTHER INFORMATION |
ND = Mot determined, NAA= Mot applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
Revision Changes:

Section 05: Fire Fighting Measures - Unusual Fire Hazards was modified.
Section 10: Conditions to Avoid was modified.

Section 07 Handling and Storage - Handling was modified.

Section 07 Handling and Storage - Storage Phrases was modified.
Section 03: HMIS Flamm ability was modified.

Section 03: NFPA Flammability wa s modified.

Section 0B: Accidental Release - Spill Management - Land was modified.
Section 09 Flash Point C(F) was modified.

section 08: Exposure Cantral was modified.

Section 15 SARA (311/312) REPORTABLE HAZ ARD CATEGORIES was modified.
Section 16: Land Spill was madified.

Section 14: DOT Technical Mame - Allwas added.

Section 03: Physical/Chemical Hazard was added.

section 14: Proper Shipping Mame - Header was added.

Section 14: Proper Shipping Name was added.

Section 14: Hazard Class & Division - Header was added.

Section 14 Hazard Class was added.

Section 14: UM Mumber - Header was added.

section 14: UM Mumber was added.

Section 14: Packing Group - Header was added,

Section 14; Packing Group was added.

Section 14: Label(s) - Header was added.

Section 14; Label(s) was added.

Section 14; ERG Mumber - Header was added.

Section 14: ERG Mumber was added.

Section 14: Transport Document Mame - Header was added.

Section 14: Transport Docurnent Mame was added.

Section 14; DOT Technical Mame - Open parenthesis was added.
Section 14: DOT Technical Mame - Close parenthesis was added.
Section 03 Physical/Chemical Hazard was added.

Section 03 PhysicalfChemical Hazards - Header was added.

Section 14: DOT Footnote was added.

Section 16; Physical Hazards was added.

Section 16: Physical Hazards - Header was added.

Section 16 Precautions was added.

section 16: Precautions - Header was added.

Section 10: Conditions to Avoid was deleted.

Section 14: LAMD (DOT) - Default was deleted.

PRECAUTIONARY LABEL TEXT:

Contains: DISTILLATES (PETROLEUM), HYDROTREATED LIGHT
CAUTIONI

HEALTH HAZ ARDS
Repeated exposure may cause skin dryness or cracking.  If swallowed , may be aspirated and cause lung damage.
Target Organs: Skin |

PHYSICAL HAZARDS
Combustible.



Product Mame:  MOBIL AERO HFA

Revision Date:  11Apr2007
Page 10 of 10

PRECAUTIONS
Use proper bonding andfor grounding procedures,

FIRST AID

Inhalation:  Rermove from further exposure. For those providing assistance, avoid exposure to yourself or others.
Use adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate medical assistance.  If breathing has stopped, assist ventilation with 2 mechanical device or use
mouth-to-rmouth resuscitation.

Eye: Flush thoroughly with weater.  If irritation ocours, get medical assistance.

Oral:  Seekimmediate medical attention. Do not induce vomiting.  If ingested, material may be aspirated into the
lungs and cause chemical pneumonitis. Treat appropriately.

Skin: YWash contact areas with soap and water.  If productisinjected into or under the skin, or into any part of the
body, regardless of the appearance of the wound or ts size, the individual should be evaluated immediately by a
physician as a surgical emergency. Bven though initial symptoms from high pressure injection may be minimal ar
absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent of injury.

FIRE FIGHTING MEDIA
Use water fog, foam, dry chemical or carbon dioxide (C0O2) to extinguish flames.

SPILL/LEAK

Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks ar flames in immediate area).  Stop leak if you
can do it without risk.  Prevent entry into waterways, sewer, basements or confined areas. Avapor suppressing foam
may be used to reduce vapaors, Absorb ar cover with dry earth, sand or other non-combustible material and transfer to
containers. Recover by pumping or with suitable absorbent,

Water Spilk  Stop leak if you can do itwithout risk.  Confine the spill immediately with booms. Warn other
shipping.  Remaove from the surface by skimming or with suitable absorbents.  Seek the advice of a specialist before
using dispersants.

Use

Mot intended or suitable for use in or around a household or dwelling,

The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate
and reliable as of the date issued.  You can contact ExxonMobil to insure that this document is the most current
available from ExxonMobil.  The information and recommendations are offered for the user's consideration and
examination. Itisthe user's responsibility to satisfy itself that the product is suitable for the intended use. If buyer
repackages this product, it isthe user's responsibility to insure proper health, safety and other necessary information is
included with andfar an the container.  Appropriate warmings and safe-handling procedures should be provided to
handlers and users.  Alteration of this document is strictly prohibited.  Exceptto the extent required by law,
re-publication ar retransmission of this docurnent, in whole or in part, is not permitted.  The term, "ExxonMabil” is used
for convenience, and may include any one or mare of ExxonMohbil Chemical Company, Exxon Maobil Carporation, or any
affiliates in which they directly ar indirectly hold any interest.

Internal Use Only
MHC: 24,0,0,0,0,1 FPEC: ©

DGM: 2005454xU5  [(5529745)

Copyright 2002 Exxon Mobil Carparation, All rights re served
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ANSI/B93.19M-1972

Hydraulic fluid power — Particulate contamination

analysis — Extraction of fluid s

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 operatmg 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.

alt |p les from lines of an

3 Definitions

3.1 fiuld 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 fiuid 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, sese SO 5598,

4 Graphic symbols
Graphic symbols used are in accordance with 1SO 1219,

5 Rules

5.1 Use a dynamic fluid sampling method (see clause 7).

5.2 Contral 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 ¥
turbulent flow conditions exist in the main stream.
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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 Sharpen 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 tumning off the flow with the ball

. valve.

7.6 Recap the sample bottle immediately after wzthdrawmg
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 fluld 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 fluid power — Particulate
contamination analysls — Extraction of fluid samples from
lines of an operating system.”

Non-check valve, female

quick disconnect (if used)

Dust caps

e e i e s .

_/C

Check valve, male

quick disconnect

neeven—
D 0Te e e eseTen
2%0%a%0%s e e e e %
————

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 aircratft.

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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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:

Dawrd L 290

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




