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Model: 5Q11
Hydraulic Power Unit

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

used.

1.0 PRODUCT INFORMATION

11

1.2

13

1.4

1.5

DESCRIPTION

Hydraulic Power Unit

Model Number: Fluid Type:
BQLL o 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 the Technical Manual for proper sizing of electrical
supply and protection equipment in the facility.

2.0 SAFETY INFORMATION

2.1

AN

USAGE AND SAFETY INFORMATION
The HPU provides pressurized hydraulic fluid for performing aircraft maintenance.
To insure safe operations please read the following statements and understand their meaning. Also

refer to your equipment manufacturer's manual for other important safety information. This manual
contains safety precautions which are explained below. Please read carefully.

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

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

2.0 Safety information continued on following page.

TRONAIR _
06/2010 - Rev. 05
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Model: 5Q11
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2.0 SAFETY INFORMATION (continued)

2.2

YA\

2.3

2.4

2.5

2.6

2.7

2.8

EXPLANATION OF WARNING & DANGER SIGNS

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

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

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

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

COMPONENT SAFETY FEATURES

e Pump/Motor coupling guard e Control circuit fuses
e Sheet metal panels * Motor overload protection
» Pressure and return system relief valves

FUNCTIONAL SAFETY FEATURES

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

PERSONAL PROTECTION EQUIPMENT

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

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.)

GENERAL COMMENT

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

GENERAL COMMENT

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

TRONAIR _
06/2010 - Rev. 05
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Model: 5Q11
Hydraulic Power Unit

3.0 PREPARATION PRIOR TO FIRST USE
3.1 GENERAL
Prior to operating the HPU, the user should become familiar with this Operator Manual.

3.2 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 5.3.1
Front Panel Controls for reservoir fill location.

3.3 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 11.0 Electrical Power and Protection Requirements for power
requirements and fuse sizes. (See 5.4 Start up Procedures before starting HPU.)

WARNING!
A 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.

4.0 TRAINING
4.1 TRAINING REQUIREMENTS

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

4.2 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.

4.3 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 _
06/2010 - Rev. 05
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5.0 OPERATION

Model: 5Q11
Hydraulic Power Unit

5.1 OPERATING PARAMETERS
* The user shall use the HPU in accordance with the aircraft manufacturer's instructions.
» The user shall operate the HPU in accordance with the Technical and Operator Manuals.
» The employer of the operator shall provide all necessary training.
5.2 NUMERICAL VALUES
5.2.1 Model 5Q11
Fluid Type MIL-PRF-5606
5.2.2 Physical
*  Weight (Dry): 3,150 Ibs (1,430 kg)
* Dimensions: Width =71.25in (181 cm)
Height =59 in (149.9 cm)
Depth =78in (198 cm)
 Power Cord: 50 ft (15.24 m) long
e Pressure Hoses: 25t (7.62 M).ccviiiiiiiiiiiiecieieceeei, Standard Length
50t (15.24 mM).ciiiiiiiiiiiiiiiieeeeeiin, Optional Length
-12 (%4in, 219 mm) o Working Diameter
* Return Hoses: 25t (7.62M).ccvviiiiiiiiiiiiciiieieceei, Standard Length
50 ft (15.24 M).cvivviiiiiiiiieieeeeeeeeees Optional Length
16 (1in, 25.4 MM) e, Working Diameter
 Hand Pump Hose: 15ft(4.57M).ccccciviiiiiiiiiiiineeee, Standard Length
-6 (3/81in, 9.53 mMm) .....cccceeeeieinnnnn. Working Diameter
5.2.3 Hydraulic Pump
» A pressure compensated, adjustable maximum volume piston pump.
o Maximum flow at 60 Hz ..........oevveiiiiiiiieiiiie e 25 gpm (94.6 Ipm)
o Maximum flow at 50 Hz .......ooovvvviiiiiiiiieeiere e 20 gpm (78 Ipm)
* Maximum operating pressure at 50 Hz and 60 Hz........... 3,500 psi (241 bar)
» System pressure relief valve setting ..........cccccceeeeveeeneenn. 3,750 psi (259 bar)
» Performance Curve for 50 Hz and 60 Hz ....................... Reference Figure 5.2.3
FLOW (LPM)
0.0 70 140 21.0 280 350 420 490 56.0 63.0 700 770 84.0 91.0 98.0
4000 ; ; ; 1 1 1 1 1 1 1 1 ; ; 414
3500 362 .
9 3000 T 311 <
3 B m
W 2500 - N 259 o
8 2000 OPERATING RANGE /1\ 207 %
» 1500 S0H Ly 155 3
74 60H o
& 1000 \ 104 &
500 \ 52
0 0
0.0 2.0 4.0 6.0 80 100 120 140 160 180 200 220 240 26.0
FLOW (GPM)

FIGURE 5.2.3 = Performance Curve (50 Hz and 60 Hz)
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Model: 5Q11
Hydraulic Power Unit

5.2 NUMERICAL VALUES (continued)
5.2.4 Electric Motor

A 40 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
208 117.2 200 120.5
230 106.0 220 103.0
380 57.0 380 62.0
460 53.0 415 60.0
575 42.0 440 56.0

FIGURE 5.2.4 -Motor Power Requirements

5.2.5 Filters
* Pressure......cccccceceeiiiennennn. 2 micron rating, non-bypass high collapse microglass type.
Non-cleanable element.
e Return .....ccocviiiiiiiiiinn, 5 micron rating, 25 psi (1.72 bars) bypass microglass type.

Non-cleanable element.

e Hand Pump (Option M) ..... 2 micron rating, non-bypass microglass type. Non-cleanable
element.

» Air/Desiccant .................... 3 micron filter, silica gel desiccant type. Non-cleanable
element.

5.2.6 Hand Pump (Option M)

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

Low Pressure Stage: Piston Diameter ..................... 1%in (38.1 mm)
Working Pressure .................. 0-500 psi (0-34.47 bar)
Displacement/Stroke.............. 2.1in° (34.4 cm’)
Force/100 psi (6.89 bar)......... 12.0 Ibs/100 psi (7.74 N/bar)
High Pressure Stage: Piston Diameter .............c....... 5/8 in (15.88 mm)
Working Pressure .................. 500-5000 psi (34.47-344.74 bar)
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)

5.0 Operation continued on following page.

TRONAIR _
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Model: 5Q11
Hydraulic Power Unit

5.0 OPERATION (continued)
5.3 LOCATION & LAYOUT OF CONTROLS
5.3.1 Front Panel Controls

RUNNING LIGHT (LED)

FLOW METER

BYPASS VALVE

ELECTRICAL CONTROL PANEL HYDRAULIC CONTROL PANEL

MAIN PUMP CONTROL ACCESS

HAND PUMP ACCESS

DESICCANT FILTER ACCESS
RESERVOIR SELECTOR VALVE

RESERVOIR FILL ACCESS

RESERVOIR LEVEL SIGHT GLASS
LOCKING FRONT SWIVEL CASTERS

FIGURE 5.3.1 - Front Panel Controls

» Electrical Control Panel............ See Section 5.3.2

* Hydraulic Control Panel........... See Section 5.3.3

e BypassValve.........oocccennens For loading and unloading the Hydraulic Pump.

e Flowmeter.........cccoeeiiiiiiiiinnenn, Displays the flow from the Hydraulic Pump.

* Pump Control Access.............. See Figure 5.3.5 - Hydraulic Pump Controls.

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

e SightGauge.......ccceeevvveviininennns Visual indicator displays the fluid level in the reservair.

» Reservoir Fill Access............... Locking cap for servicing the HPU reservoir.

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

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

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

* Running Light......ccccooeviiiinins Displays green LED light when unit is running.
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Model: 5Q11
Hydraulic Power Unit

5.3 LOCATION & LAYOUT OF CONTROLS (continued)
5.3.2 Electrical Control Panel

HIGH RESERVOIR FLUID
LEVEL INDICATOR LIGHT
(OPTIONAL)

VOLTAGE / PHASE MONITOR
INDCATOR LIGHT (OPTIONAL)

LOW RESERVOIR FLUID
HIGH FLUID TEMPERATURE LEVEL INDICATOR LIGHT
INDICATOR LIGHT __\\\ (OPTIONAL)

(7 \ \ N\
Q HIGH \VOLT/ RESERVOIR ~ ALOGGED e
POWER \FLUID PHASE LEVEL PRESSURE
EMP  MQNITOR HIG Lowp FLLTER

HPU POWER "ON' —— |
INDICATOR LIGHT

START SWITCH /
STOP SWITCH /

EMERGENCY STOP SWITCH

\\\‘—— CLOGGED PRESSURE FILTER
INDICATOR LIGHT

@

\ HOUR METER

FIGURE 5.3.2 = Electrical Control Panel

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

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

e Start SWItCh ......ccveviiiiiii e, 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 ...................... Light is illuminated when the return fluid temperature

Indicator Light 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.

5.3.2 Electrical control panel continued on following page.
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Model: 5Q11
Hydraulic Power Unit

5.3.2 Electrical Control Panel (continued)

» 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..................... Light is illuminated if any of the following conditions occur
Indicator Light (Options G —-J) 0 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.
e Clogged Pressure Filter ................... Light is illuminated when the pressure filter element requires
Indicator changing. The HPU will not shut down when illuminated.

Pressing the illuminated button will reset the light.
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SYSTEM PRESSURE ]

PYROMETER /

Model: 5Q11
Hydraulic Power Unit

LOCATION & LAYOUT OF CONTROLS (continued)
5.3.3 Hydraulic Control Panel

HAND PUMP PRESSURE CALIBRATION PORT
GAUGE (OPTIONAL) "W\\\\ [__ SHUT-OFF VALVE
N\

@

N— PRESSURE GAUGE
CALIBRATION PORT

SHUT-OFF  CALIBRATION
VALVE PORT

GAUGE

@ ®
FIGURE 5.3.3 = Hydraulic Control Panel
e System Pressure Gauge.................. Displays the system pressure on an analog fluid dampened
gauge.
o Pyrometer......cccccovviiiiiiiiiinie e Displays the fluid temperature in the return system on an

analog gauge. A warning indicator preset to 160° F (71° C)

warns of high operating temperature.
» Pressure Gauge Calibration............. Allows for calibration of the system pressure gauge up to
Port the operating pressure of HPU. Calibration port shut off

valve must be used in conjunction with the calibration port.
» Calibration Port Shut Off Valve ........ Used to shut off pressure to the calibration port. This valve
should only be opened when the external standard gage is

attached. (See Technical Manual for proper procedure.)
e Hand Pump Pressure Gauge............ Displays the hand pump system pressure on an analog
(Option M) fluid dampened gauge.

5.3 Location & Layout of Controls continued on following page.
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Model: 5Q11
Hydraulic Power Unit

LOCATION & LAYOUT OF CONTROLS (continued)

5.3.4 Rear Panel Controls
POWER CORD HANGER
FLUID RETURN SYSTEM
RETURN FLUID FILTER
PRESSURE FILTER
(WITH CLOGGING INDICATOR)
; = — i 7 : HOSE RACKS
| = prs /| ]
O H . . @ )
Mc 1 1 3] I = ]
.= iz
\ \ FLUID PRESSURE SYSTEM
[e]
POWER CORD
[
FIGURE 5.3.4 — Rear Panel Controls
e * Fluid Pressure System.................. The source of pressurized fluid from the HPU that flows to
the aircraft pressure system through the pressure hose.
e * Fluid Return System..................... Fluid returning to the HPU from the aircraft that flows

*  Pressure Fluid Filter..

e Return Fluid Filter

through the return hoses.
....................... Filters the pressurized fluid before it flows to the aircraft
pressure system.

............................ Filters the fluid returning from the aircraft before it enters the

HPU.

e 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 Filter.............. Filters the pressurized fluid before it flows to the aircraft

(Option M)
 Hose Racks

 Power Cord Hanger ..

system.

..................................... Location for storing the pressure, return and optional hand

pump hoses when not in use.
....................... Location for storing the power cord when not in use.

TRONAIR _
06/2010 - Rev. 05
-10 -



Model: 5Q11
Hydraulic Power Unit

5.3 LOCATION & LAYOUT OF CONTROLS (continued)
5.3.5 Hydraulic Pump Controls
The hydraulic pump flow control and pressure control are located through the pump control
access door.

FLOW CONTROL

PRESSURE CONTROL

FIGURE 5.3.5 = Hydraulic Pump Controls

*  Flow Control ..........ooevvviiiininieieeeenens This control is used to set the maximum flow required from
the HPU.
e Pressure Control........cccceeevieeeeeeennnns The pressure control is used to set the system pressure of

the HPU during operation.

5.3 Location & Layout of Controls continued on following page.
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Model: 5Q11
Hydraulic Power Unit

5.3 LOCATION & LAYOUT OF CONTROLS (continued)
5.3.6 Hand Pump Controls (Option M)

HAND PUMP RELEASE SCREW
WITH RELIEF VALVE

HAND PUMP ARM

PUMP HANDLE

FIGURE 5.3.6 — Hand Pump Controls

Reference 5.8 Hand Pump Operation.

e PumpHandle.......ccoooovciiiiininin 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.

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

e Hand PUmp Arm ......ccccoevviiviniinnennnn, The handle is used to access the hand pump arm used for
up and down motion to produce hydraulic flow and pressure.
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Model: 5Q11
Hydraulic Power Unit

5.0 OPERATION (continued)
5.4 START UP PROCEDURES
Procedure for First Time or Different Electrical Supply ONLY

54.1

/e

54.2

Phase Monitor (Options G =J Only): Check that

PUMP/MOTOR COUPLING GUARD

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

Remove the pump/motor coupling guard.
Reference Figure 5.4.1 —Pump/Motor
Coupling Access.

injury. Never operate the HPU with covers, [ . b

shrouds, or guards removed. i i
=y

Electrical Shock! Never touch electrical wires or \Z_y.

components while the HPU is attached to the

power source. They can be sources of electrical FIGURE 5.4.1

shock. Pump/Motor Coupling Access

Do not operate HPU with cabinet panels removed.

b.

f.

Verify that the unit has been prepared for use by connecting electrical leads and servicing
the reservoir. (Reference section 3.0 Preparation Prior to First Use.)

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

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

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

Replace the pump/motor coupling guard.

Initial Start Up of the HPU

a.

~® oo

h.

Unit must be prepared per section 3.0 Preparation Prior to First Use and section 5.4.1
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 approximately 10 gpm (38 Ipm) is
displayed on the flowmeter. (If no flow displays on the flowmeter after adjusting the flow
control, reference Trouble Shooting 8.2 No Flow).

Close the bypass valve, adjust the pressure control until 3,000 psi (206.84 bar) is
displayed on the pressure gauge. (If no pressure displays on the system pressure gauge
after adjusting the pressure control, reference Trouble Shooting 8.4 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.

5.0 Operation continued on following page.
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Model: 5Q11
Hydraulic Power Unit

5.0 OPERATION (continued)
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.

5.5.1 Flow Control Adjustment

5.5

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.

5.5.2 Pressure Control Adjustment

coooTw

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.

AN

AN

5.5.3 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!

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.
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5.6

Model: 5Q11
Hydraulic Power Unit

PRELIMINARY ADJUSTMENTS FOR OPERATION (continued)
5.5.4 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!
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.
e Use the flow and pressure controls for regulation.
« Use the bypass valve for unloading the system only.

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:

» Operating the unit with insufficient oil in the reservoir.
» Changing a component on the aircraft.
» Changing hose connections and/or couplings.

5.6.1 To Easily Purge the Unit of Air

a. Fill reservoir to recommended level.

b. Open bypass valve.

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

NOTE: If fluid is not flowing, shut off HPU and reference 8.2 No Flow in Trouble Shooting section of

AN

5.7

Technical Manual

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

f.  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.

TRIPLE SYSTEM OPERATION

The triple 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.

5.7 Triple system operation continued on following page.

TRONAIR _
06/2010 - Rev. 05
-15 -



5.7

> B

5.8

! af A2

5.9

Model: 5Q11
Hydraulic Power Unit

TRIPLE SYSTEM OPERATION (continued)
5.7.1 To Operate the Triple 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 triple system valves without shutting off the Hydraulic Power Unit.
Damage to the aircraft system or reservoir may result if either return line valve is closed while
the machine is running.

HAND PUMP OPERATION (Option M)

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

5.8.1 To Operate the Hand Pump

a. Remove the pump handle from inside the front access door. (Reference Figure 5.3.6 —
Hand Pump Controls)

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

relief screw.

Turn the pump handle clockwise to close the relief screw.

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

e. Pump the handle using an up and down motion. Observe the hand pump system
pressure on the hydraulic control panel (Figure 5.3.3 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.

Q0

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

SAMPLE VALVE
A sample valve is provided on the rear of the unit to obtain a fluid sample for analysis or inspection.

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

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 5.3.2 — Electrical Control Panel) Open the bypass valve to remove
any system pressure.
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5.0 OPERATION (continued)
5.11 DESCRIPTION OF ALARM SYSTEMS
Reference Figure 5.3.2 —Electrical Control Panel.

5.11.1

5.11.2

5.11.3

5114

High Fluid Temperature Indicator

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

If the high temperature light is illuminated reference section 8.0 Trouble Shooting.

Voltage/Phase Monitor Indicator (Options G —J)

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

If the voltage/phase monitor light is illuminated, reference section 8.0 Trouble Shooting.

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.

Clogged Filter Indicator Light

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

If the clogged filter indicator light is illuminated, the pressure filter element requires changing.
Reference section 9.13.11 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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6.0 PACKAGING AND STORAGE

6.1

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 4,000 Ib (1,814 kg) capacity each.

6.2

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 surethe forks are long enough to reach the frame cross members for stability during

6.3

6.4

6.5

6.6

6.7

7.0 TRANSPORTATION

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

NOTE: Be sure the forks are long enough to reach frame

lifting. Spread the forks to their maximum width for stability. Reference Figure 7.0 —HPU on
Forklift.

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

LABELING OF PACKAGING
Packaging should be labeled as follows: DO NOT DROP
THIS SIDE UP 1
DO NOT STACK
STORAGE COMPATIBILITY
No special considerations for short term storage (less than three months).

STORAGE ENVIRONMENT

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

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

STORAGE SPACE AND HANDLING FACILITIES

*  Weight (Dry): 3,150 Ibs (1,430 kg)

 Dimensions: Width:  71.25in (181 cm)
Height: 59 in (149.9 cm)
Depth: 78in (198 cm)

motor side center of the HPU.

cross members for stability during lifting. Spread the
forks to their maximum width for stability. Reference

Figure 7.0 —HPU on Forklift. @

FIGURE 7.0 - HPU on Forklift
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8.0 TROUBLE SHOOTING

The following is a guide to solutions of common problems associated with the HPU. See related Appendix
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.
8.1 HPUWILL NOT START

Possible Cause Solution

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

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

Circuit breakers tripped on all three phase legs.

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

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

(Phase/Voltage Monitor Option G —J only) illuminated. Refer to Section 3.3 Connecting
Electrical Leads.

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

(Electric Reservoir Level Option L only) will be 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..............cccceeeeeeenen. High Fluid Temperature indicator light will be
illuminated. Allow the hydraulic fluid to cool until the
light goes out. Refer to Section 8.5 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 5.5.4 Bypass Valve
Operation for proper use of the bypass valve.

8.0 Trouble shooting continued on following page.
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8.0 TROUBLE SHOOTING (continued)
8.2 NO FLOW

Possible Cause Solution

Motor turning in wrong direction ................... See Section 3.3 Connecting Electrical Leads.
Flow control set too [ow............ccovvvieiiveennnnnn. Increase flow setting.

Fluid level in reservoir too [ow ...................... Service the HPU reservoir.

Airin pump inlet lines..........cccevvvvvviceinn e, 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 pumpis not.................... Check pump and motor couplings to ensure they are
tight.
Flow path does not exist............cccceevevveeinnnnn. 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.
8.3 REDUCED FLOW
Possible Cause Solution
Flow control is set too low ..........ccccvevvvevnnnnn. Increase flow setting.
Pressure adjustment is set too low ............... Slightly increase pressure setting.
Pressure compensator control is .................. When system pressure exceeds the compensator
reducing pump output. control setting, or when the system no longer requires

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

Pump inlet is not receiving enough............... Follow the procedure for “Air in pump inlet lines” in
fluid (cavitation) Section 8.2.
Motor is “Single Phasing” ........cccceevveeevevvenans Motor is not getting power on all three phase legs.

Check across-the-line voltage on all three phase legs.

Supply voltage is 50 Hz...........ccccoevvevviiinnnns Pumps used on 50 Hz units will flow at only 83% of the
pump nameplate rating. An HPU designed to run on 50
Hz will supply flow as stated in the specifications for that
unit.
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8.0 TROUBLE SHOOTING (continued)

8.4

8.5

8.6

NO PRESSURE or REDUCED PRESSURE

Possible Cause Solution

Pressure adjustment is settoo low ............... Increase pressure adjustment.

Motor is “Single Phasing” ...........ccccoeevvvvvnnnnn. 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

fluid (cavitation) section 8.2.

Flow path is open.........ccciiiiiiiiiiiinicecnn, 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...................... Check the cooler fan output. Forced air should be easily
detected at the right hand side of the HPU. Check the
fuses for the fan motor (See Appendix Electrical
Schematic INS-1725).

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

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

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

Release SCrew is Open ..........ccceeeeeeieeeeeneennnns Use the slotted end of the pump handle to close the
release screw located at the base of the pump.

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

Pump piston is filled with air......................... If the pump is not primed after several strokes, remove
the bleed screw from the top of the pump piston (see
section 9.13.9.a —Pump Diagram). Slowly stroke the
pump until fluid is present at the bleed screw. Replace
the bleed screw.
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9.0 MAINTENANCE

9.1

9.2

GENERAL

Periodically inspect the HPU for loose fasteners, hose fittings, damaged hoses, and worn electrical

Model: 5Q11
Hydraulic Power Unit

cables. Make repairs as needed for safe operation.

Reference Sections 9.2 —9.14 for Parts Lists, Descriptions and lllustrations.

ELECTRIC MOTOR

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

R

-

)00

FIGURE 9.2 - Electric Motor/Hydraulic Pump Assembly
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PARTS LIST
ltem Part Number Description Oty
1o, Reference following:............ccevvvvvvnennnnn. Electric MOtOr.........coeveviecee e 1
60 Hz Applications 50 Hz Applications
Voltage Part Number Voltage Part Number
208...cciiiieiann. EC-1224-05 200, EC-1555-15
230, EC-1224-05 220 . EC-1555-14
380, EC-1224-04 G110 I EC-1224-05
460.......cuvueeee. EC-1224-05 415, ., EC-1224-05
575 EC-1224-06 440 EC-1555-13
2 e H-2226-03.....ccceieeeeeeeei e Coupling (Motor Half).......ccccooeevveiiiiiiiiiin, 1
K S H-2229 . Spider (Hytrel) ......ccooiviiiiiie e, 1
Ao H-2226-14.....ociiiiiiiiiieiiiiee e Coupling (Pump Half).......c.ccoooeviiiiiiiinecnnn, 1
L S Reference 9.3 and 9.3.1........cccceevvvvennn. Hydraulic PUMP ....ooovviii e 1
B i, HC-1427-02 ..o Pump/Motor Adapter..........ccceeeevveveiieiiiinieeennns 1
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9.0 MAINTENANCE (continued)
9.3 HYDRAULIC PUMP

The hydraulic pump does not require regular maintenance. Under normal operating conditions, the
pump will perform for thousands of hours of use without rebuilding. See Appendix —QOilgear Pump

Manual for further details.

9.3.1 Hydraulic Pump Replacement Parts

FIGURE 9.3.1 — Hydraulic Pump

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
R N-2001-24-S-B...cooveereieeiiiiiieeieeeeis EIDOW, 12-16.......ceevviiiiiieeeee e 1
2 N-2078-11....ccoiiiiieiiiiiiei e Flange, 90° EIDOW..........ccvvviiiiiieeeieieeeeiiin, 1
S N-2679-12...ccuiiiiiiiiiieeiiie e Flange, EIDOW........ccccviiiiiiiiiii e 1
Lo N-2055-20-S ...ooiiiiiieeeeeeeeeeeeae Reducer, Tube..........oiviii e, 1
L N-2664-03-S-B......cevvviiiiiiieeeiereeiiiiiinnnn, Kit, Flange ......cevieiieeiee e 1
B e, N-2545-06-S-B....covviiiiiiiiiiiieieiiieeeeis Kit, Flange ......ooveeiiiiiiiiee e, 1
A HC-2494-01 .....ooviiiiieeiie e Hydraulic PUMP ..o 1

9.3.2 Hydraulic Pump Replacement Seal Kits

Fluid Type: MIL-PRF-5606

Part Number Description

K517105-969 ....covviiiieieiieeeeeeeeeeees Kit, Pump Seal
K5517107-006 .....ovcovniiniiiniiiiieieeiieiine Kit, Control Seal
L517104-301....cccvviiiiiiieieeeeeeee e Kit, Shaft and Bearing Seal

9.0 Maintenance continued on following page
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9.0 MAINTENANCE (continued)
9.4 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 5.9 —Sample
Valve Operation)

Refer to the manufacturer of the specific fluid for your unit to obtain additional information:
Model Number: Fluid Type:
5Q11.ciiiiiiiiiiiiiiiiiiii, MIL-PRF-5606

9.5 FILTERS

RETURN FLUID FILTER

PRESSURE FILTER
(WITH ELECTRIC CLOGGING INDICATOR)

. .
—
@E=— T Vil -
I— c
T 1| CITT—— 1
o b
.
.
o]
L L

N i

DESICCANT
AIR FILTER

=
.
3000000000000000
. YO00000000000000C
YOO0000000000000
. YOO0000000000000C

FIGURE 9.5 - Filter Locations
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9.5 FILTERS (continued)
9.5.1 Pressure Filter Element
Replace the filter element any time the clogged filter indicator light is triggered.

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

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

FIGURE 9.5.1 - Pressure Filter Element Replacement

PARTS LIST
Fluid Type: MIL-PRF-5606

Item Part Number Description oty
1-3 i, K-3613 ..eiiiiiiii e Kit, Replacement Filter Element....................... 1
283 i, K=3798 ..o O-ring and Backup RiNG..........cceevvvvivvvvvinnnnnnnn. 1

9.5 Filters continued on following page.
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9.5 FILTERS (continued)
9.5.2 Return Filter Element
Replace the return filter element at the same time the pressure filter element is being
replaced.
NS
FIGURE 9.5.2 — Return Filter Element Replacement
PARTS LIST
Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
1o, HC-2000-350 ....ovvvviiiiiiiiieiiieiieeieeeeeeeennn O NG ettt 2
1&2.iiiiiiiiiiiiinnn, K-3615 .. Kit, Replacement Filter Element....................... 1
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9.5 FILTERS (continued)
9.5.3 Hand Pump (Option M) Filter Element

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

FIGURE 9.5.3 - Hand Pump (Option M) Filter Element Replacement

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
1-3 s G £ Kit, Replacement Filter Element....................... 1
2&3 . K-3796 ..viiiiii e O-ring and Backup RiNg........cccoeevvvviiiiieeiennnnn, 1

9.5 Filters continued on following page.
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9.5 FILTERS (continued)
9.5.4 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 9.5.4 — Desiccant Air Filter Replacement

PARTS LIST

ltem Part Number Description Oty

9.5.5 Pressure Filter Assembly with Electric Filter Clogging Indicator

The Electric Filter Clogging Indicator does not require regular general maintenance. The
panel light will illuminate when the clogging indicator senses a 98 psi differential pressure
across the filter element. Installing a new filter element will eliminate the clogged condition.
Pushing the illuminated button will reset the indicator light.

NOTE: Higher flow rates will result in higher differential pressures. (Example: The clogging
indicator may sense a 98 psi differential pressure at a flow rate of 34 gpm but not show
a clogged condition when the flow rate is reduced to 10 gpm.
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9.5.5 Pressure Filter Assembly with Electric Filter Clogging Indicator (continued)

02

01 '©

051003 >

L

FIGURE 9.5.5 — Pressure Filter Assembly with Electric Filter Clogged Indicator

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
1o, HC-2044-01 ....cooviiiiiiiiee e, Filter, Pressure ... 1
2 N-2664-03-S-B.....covvvviiiiiiieeeiereeiiiiiennnn, Kit, Flange ......coevieieeiieeee e 1
3 J-3280..ciiiiiiiiie e Flange, SAE Adapter.......cccooeeeveeeviveiveeiiinnnnnn, 1
B e, G-1251-1090HC ..o, Lockwasher, %2 High Collar ...............cccceeeieins 4
T o G-1151-109224 ......oiieeviiieeeiie e Screw, Socket Head Cap, %2-13 .........covvvvvvnnnnn. 4
8 i, N-2661-06-S-B........ooovvvviiiiieiiiiieeeeiinnnnn, Elbow, Straight Thread .............cccooeviiviiiininnnnnn, 2
[ N-2463-31-S-B....ccvvveriiiiiiiieciiie e, Fitting, Reducer/Expander ...........cccovevviiennnnns 1
10, N-2464-05-S-B......ovvvviiiiiiiieiiiiieiiiiinnnnn, Union, #6 Straight Thread...............covvvvvvnnnnnn. 1
i HC-2206-02 .....euviiiiiiiiiiiieiiieeiaeaeaee e, Valve, Ball ... 1
T N-2007-05-S-B.....covvieviiiiiiiieciiiie e Connector, Straight Thread..............ccoeeveevennenn. 1
13 e N-2008-03-S ....euviieiriiiriiieiiieiieaaaaaaaaaeenns CaP, Bl 1
14 i, N-2660-06-S-B........ooovvvviiiiieiiiiieeeeiiinn, Tee, Straight Thread Run.............cccooe v, 1
15, N-2464-14-S-B...ccovvvveeieiiiieeeieneeiiiiinnnn, Union, #16 Straight Thread.............ccccvvvvvennnnnn. 3
16 e, HC-1771-04 ..o, Valve, Ball ... 3
i N-2007-18-S-B....ccvvvveviiriiiiieiiiiie e, Connector, Straight Thread..............cccoeveevvnnenn. 3
Not Shown.................... HC-2000-222 ......ccvviveeviiiieieeciee e O-riNg, SEIES 2 ..ccvvvieieeieeie e 1
Not Shown.................... N-2053-10-S-B....covvviiiriiiiiieeviiee e, Plug, Hex Head with O-ring...........c..occcviiiinnn, 1

9.5 Filters continued on following page.
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9.5 FILTERS (continued)
9.5.6 Return Filter Assembly
FIGURE 9.5.6 — Return Filter Assembly
PARTS LIST
Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
1o N-2036-13-S-B...oevriiiiiiiiiiiiieiiaaieaaeaeeeen, Fitting, 37° Swivel ... 1
2 HC-2045-01 ....oooiiiiiiieei e, Filter, RetUrn..........coooiiiii e 1
K S N-2007-31-S-B...oovvvrriiiiiieieeeeeeeeiiinnn, Connector, #24 Straight Thread ............cccc....... 1
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9.0 MAINTENANCE (continued)
9.6 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.
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FIGURE 9.6 — Hydraulic Hoses

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
1o TF-1038-25%80.5.....ccceiieiiiiieieccie Assembly, HOSE #16..........cuuviueiiiiieiiiiiiiainaaenn. 1

2 TF-1038-28*39.0....cceeiieiiiiiieieiiie Assembly, HOSE #16..........ouuveueiiiiiiiiiiiiiaanaaann. 1

K T TF-1038-32*27.0 ..ccceiieveeiice e Assembly, HOSE #16..........ccvvvvviiiiiiiinienieeiiiinns 1
Ao, TF-1038-31*27.0 ..ccceiieveeci e Assembly, HOSE #16..........ccuvvvviiiiiiiieieeiieeeiinns 1

B TF-1037-24*50.5 ... Assembly, HOSE #16..........cuuveeeiiiiiieiiieiiaiaaaenn. 1

6 i, TF-1039-13*56.5....cccoiiiiiiiiieieie Assembly, HOSE #24 ..........uviiiiiiiiiiiiiiiiiiieaen, 1

T s TF-1039-12*11.5. ... Assembly, HOSE #24 ..........uviiiiiiiiiiiiiiiieiieann, 1

8 i TF-1039-13*17.3 ... Assembly, HOSE #24 ..........oovvviiiiiiiiiiieiiiieiiin, 1

9 e TF-1037-22*60.0 .....ccevvieeiiciie e Assembly, HOSE #16..........ccvvvvviiiiniiieieeieeieiians 1

Not Shown.................... TF-1038-10*300......cccuvviiiierinieeieiiiiaeeans External Pressure Hose (-12).......cccoeevvvviiennnns 1
Not Shown.................... TF-1039-02*300 ......cccvvviiiieiiieeieiiiiieeeens External Return Hose (-16) ........cccccevvevveviniennnns 1

9.0 Maintenance continued on following page
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9.0 MAINTENANCE (continued)
9.7 INSTRUMENT PANEL

Refer to Section 9.6 Hydraulic Hoses concerning hose inspection for general maintenance on Item 3
Hose Assembly.

@& O

FRONT VIEW

BACK VIEW N
FIGURE 9.7 = Instrument Panel
PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
1o, SeePage 33 ... Electric Panel..........ccccovvvvviiiiiiii e, 1
2 N-2665-08-S-B......ccvvviiiiriieeiiireeiiiiiennnn, Fitting, ORFS Tube ENd............ccoovvvvviviiennnnnnnn. 1
3, N-2634-05-S-B....cevvrreiiiiiiiiiiiiiaieaaaaeeenn, EIDow, 90° ..o 1
Ao SeePage 35 Assembly, Pressure Manifold..............cccc.oeeee 1
5o HC-1404 ...t FIOWMELer.......ocooiiiiiiii e 1
........................ HC-1404-Al........ccoooeevvvviiieeeeviieeeeennnn.. Flowmeter (Calibrated) ... 1
B oo N-2001-25-S-B...oovviiiiiiiiieiiiiiiaeieaaaeeee, EIDow, 90° ... 1
AT SeePage 34 ....ccooeeiiiiiiiii Hydraulic Panel ..........ccccoovviiiiiniieeeeei, 1
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9.7 INSTRUMENT PANEL (continued)
9.7.1 Electric Panel
The Electric Panel does not require regular general maintenance.
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FIGURE 9.7.1 - Electric Panel

PARTS LIST
Fluid Type: MIL-PRF-5606

Iltem Component Part Number Description Oty
1. Standard..............cccees EC-1945-01......cccvvvvvvnnennnn. Light, Diffused Pilot...........cc.ccooveeiviiiiiiiinnns 1
2 Standard..............ccoes EC-1951-MN5G .....cccoeennne.. Power, Module w/Latch ..............ccccevveennes 1
3, (©]¢) o] s FEUSS EC-1945-03......ccccvvvvvineennnn. Light, Diffused Pilot...........cccccooveeeviiiiiiiiinns 1
4. (O] o] 1701 PN EC-1951-MN5Y .....ccocevvvnnnn. Power, Module w/Latch ..........cccccooevvvvnnnnnn. 1
5. (O] o] 1701 TR EC-1945-03......ccccvvvveviinnnnn. Light, Diffused Pilot..............cccoeviiiiiininnnnnn. 1
6. (©]9)1o] s FEUSS EC-1951-MN5Y .....cvveirrnnnn. Power, Module w/Latch .............cccccevveennes 1
[AT (©]9)1o] s FEUSS EC-1945-04......cccovvvvvieennnn. Light, Diffused Pilot...........cc.ccoooeeeviiiiiiinnnnns 2
8, (©]9)1o] s FERSS EC-1951-MN5B.......ccooevnn... Power, Module w/Latch ..............ccccevvvennes 2
9, (©]9)1o] s FEUS EC-1952.....ccccivviiiiiiiieenn, Push Button, llluminated/Flush .................. 1

10 ........... (O] o] 1701 TS T EC-1944......ccccoovviiiiiiininnnn, Power, Module w/Contact/Latch ................ 1
1. (©]9)1o] s FEUSS EC-1577. oo, Hour Meter (50 Hz Operation).................... 1
1. OptioN......ceeeiiieeeeeeeees EC-1578...cccceiiieieee, Hour Meter (60 Hz Operation).................... 1
12........... Standard..............cceees EC-1948.....ccccoviiviieen, Switch, Emergency Stop........cccevvvvvvnenennn. 1
13........... Standard..............ccees EC-1946-MX02 ......ccccoeennn.... Contact Block w/Latch ..., 1
14 ... Standard..............cc.oe... EC-1953-ME205 ................. Push Button, Non-llluminated .................... 1
5. Standard..............cc.oe... EC-1946-MX01 .........cccven. Contact Block w/LatCh ..........cccooevvveviniennin, 1
16........... Standard..............ccceees EC-1953-MF306.................. Push Button, Non-llluminated .................... 1
17 ... Standard..............ccceees EC-1946-MX10 ......ccceennnnn.. Contact Block w/Latch ...........ccccoevvvvveennnn. 1

9.7 Instrument Panel continued on following page.
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9.7 INSTRUMENT PANEL (continued)
9.7.2 Hydraulic Panel
Annual calibration of instrumentation is recommended. See Section 12.0 —Calibration of
Instrumentation for details of calibration.
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FIGURE 9.7.2 — Hydraulic Panel
PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
1o HC-2144 ... Gauge, PresSSuUre. ..o 1
2 HC-1900-01 ...oovviiiiiiiiecieeeeeeieeee Valve, Needle ......coovviiviiiiiiiiiiiee 1
S HC-1122 . Kit, Panel Mounting..........cccccoevivviiiiiiiiiiiiinieeeeas 1
Lo N-2008-03-S ..o Cap, YaJdIC oo 1
L I N-2022-03-S ...oriieieeee e Elbow, Bulkhead Union #4 ...........cooeevvevvivnnnnn. 1
I, G-1250-1080W.....eceveeeeeneeiieee e Flatwasher, 7/16 Wide ...........ccooevveeeiveeiin, 1
T o, N-2002-03-S ...oviiieiieeeeeeeeee e Elbow, 90° Swivel NUt #4 ........ccoooveeeeiiieiieen, 2
8 e, N-2049-07-S-B...covveieieeiiiiiieeieeeee Elbow, 90° Swivel 6-4 ........ccccovvviviieiiieeeiee, 1
9 N-2007-03-S-B...ccovvvveiiiiieieeeeeeeeiiiiiinen, Connector, Straight Thread..............cvvvnnnn. 1
10 e, N-2016-03-S ...oviiiieiieeeieeeeee e Tee, Swivel NUt RUN#4 ... 1
11, TF-1038-16%24.0....ccccvvviiiiiiieeie e Assembly, HOSE...........coovviiviiiiii e, 2
12 i, HC-2268-01 ..o Gauge, PYrometer ......ccooceveiiiniiiineeceeeeeenn 1
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9.7 INSTRUMENT PANEL (continued)
9.7.3 Pressure Manifold Assembly

The Pressure Manifold components do not require regular general maintenance.

FIGURE 9.7.3 — Pressure Manifold Assembly

PARTS LIST

Fluid Type: MIL-PRF-5606

Iltem Part Number Description Oty
R N-2053-05-S-B....ccvvviiviiiiiniieiiiiie e Plug, O-ring Hex Head.............ccccoeeiiiviiiininnnnns 2
2 e N-2042-16-S-B....ccevvvviiiiiiieeiieieeiiiiinnnnn, Connector, 45° Straight Thread.............cc......... 1
3 HC-1442 ..o, Valve, Pressure Relief ..........ccccoeeeiiiiiiiiiiiiiiiinns 1
Ao J-3245. Manifold, Pressure..........ccccceeeiiviiiiiiiiiiciinieeeeans 1
D N-2463-36-S-B......ceoivviiiiiiiieiiiiie e, Fitting, Reducer-Expander ...........c.c.ccceiiinnnns 1
B i N-2001-03-S-B...ccovvvvriiiiieeeeeveeeeiiiiiinnn, Connector, Straight Thread..............cvvvvnnnnn. 1
A HC-1254-05 ..o Valve, Needle ........ocovvviiiiiiiiiiiiici e 1
8 i, N-2634-05-S-B....cvvereiiiiiiiiiiiiiiaieaaeeeee, Elbow, 90° Swivel & O-ring ...........eeveeeeveeeeennnn. 1
9 N-2053-07-S-B...coevvvvriiiiieeeeeiereeiiiinnen, Plug, O-ring Hex Head...........c.ooeevvvvvveviiinnnnnnn. 1

10, N-2001-24-S-B...coovvvveiiiiieieeeieeeeiiiiiinnnn, Elbow, Straight Thread 90° .............ccevvvvvnnnnnnnn. 1
10 e, HC-2158 ...ttt Valve, ChecK .......coocoiiiiiiiiiiiiiieiee e 1

9.7.3 Pressure Manifold Assembly continued on following page.
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9.7.3 Pressure Manifold Assembly (continued)

9.7.3.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 3,750 psig.

05

06

FIGURE 9.7.3.a — System Pressure Relief Valve

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
¢l HC-1442 ..o Pressure Relief Valve (Not Set)..........ccccoeeeeee
2 HC-2020-015 .. .o Backup Ring, (Teflon) .......ccccooeeviiiiiiiiiiiininns
K S HC-2000-015 ....covvviiiicieie e, O-1iNG, SEHNES 2 .cceveveeeeciie e
Ao, HC-2010-920 ....covvvviiicieieee e, O-riNg, SEHES 3 ..cciieieeeeiee e
L I HC-2000-014 ..o O-riNgG, SEMES 2 ..ccvvviiieeieei e
T HC-2020-014 ..o, Backup Ring, (Teflon) .......cccoeevvveiviiiiiiiiinn,

¢ Item 1 consists of Iltems 2 -6.
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9.7.3 Pressure Manifold Assembly (continued)
9.7.3.b Check Valve

The Check Valve does not require regular general maintenance.

FIGURE 9.7.3.b — Check Valve

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
¢ 1, HC-2158 ..o Check ValVe ........cccovoiiiiiiiiii i, 1
2 e HC-2010-912 ....covvviiicieieee e, O-riNG, SEHES 3 ..coiieieeeiceie e 1
3 HC-2000-115 ...covvviiiiicieie e, O-1iNG, SEHNES 2 ..cceveveeeciie e 1
Ao, HC-2020-115 ...ovviiiiiiiiiiiiiiiieeeeeeeeeeeeee, Backup RiNG .....cooiiiiiiiiiiie e 1
¢ Item 1 consists of Iltems 2 -4,
9.7.3.c Bypass Valve
The Bypass Valve does not require regular general maintenance.
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FIGURE 9.7.3.c - Bypass Valve
PARTS LIST

Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
¢ 1, HC-1254-05 .....oiiiiiiieeiiee e Needle Valve ..........cooiiiiiieiiii e 1
2 i, HC-2000-112 ...ooviiiiiiiiiiiiiiiieiieeeeeee e, OFING ettt 1
K TR HC-2010-916 ....ovvviiiiiiiiiiiiiieiieeieeeeeeee, OFING ettt 1
Ao, HC-2020-118 ....covvveviieieee e Backup RiNG ....cooovveeiiiiiiiee e 1
B HC-2000-118 .....vvvviiiiiiiiiiiiieeaaaaeaaaaeeenn, O-FINQ ettt 1

¢ Item 1 consists of Items 2 =5.

9.0 Maintenance continued on following page
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9.0 MAINTENANCE (continued)
9.8 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 19) is not field
serviceable.
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FIGURE 9.8 — Reservoir Assembly
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9.8 RESERVOIR ASSEMBLY (continued)

PARTS LIST
Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
1o, N-2206-09-S .....coovviiiiiiieieie e Plug, Hex Head, 2" NPT ........ccciiiiieieeeveeeeeiie 1
2 e G-1100-110016.....cveeeeeeerereeeeienennnn, Bolt, Hex Head, Grade 5, 5/8-11 x 134" long ........... 2
K S H-1735-02..cccciiiiiiiiiiiiiiie e Washer, NYION ........cooiiiiiiiiec e, 2
Ao, H-1740 ... ASSEMDBIY, COVEN.....uiiiiiiiiiieeie e 2
L [ 1 AT Reservoir, 70 gallon (Stainless Steel)..........cccc...... 1
B oo N-2008-06-S .....ovvvvirieeiiiiiiiieeeeeeeennn, Cap, #8 e 2
T s N-2016-06-S ....ovvieiiiiieiiiiiiaiaaaaaaaenn, Tee, Swivel Run, #8 JIC..........cooiiiiiiiiiie 1
8 e N-2007-11-S-B...ooovvrrviiiiieieeeieeeeenns Connector, Straight Thread #8 SAE x #8 JIC.......... 1
9 HC-1761 ..o Valve, Ball SAE #8 Lockable.............cooeiiiiiiiiinnnnns 1
10 i, HC-2010-908 ......ccvvvieviiiiiieeciiiieeees O-riNG, SEIES 3..iiiiiiiiiiiiieeciie e 1
11, Z-2394-01 ..oovvveiiieeeeiee Assembly, Clamp ......ccccooveeieiiiiiiiie e 2
T HC-1542 ..o Strainer, Nipple Style ......coviiiiiiii e, 1
i N-2007-31-S-B....covvvvieviiiiiieiiiiiieeeas Connector, Straight Thread #24 SAE x #24 JIC...... 2
14 i HC-1397-05 ...oviiiiiiiiieiiieiiieeeeaeeeeen, DIffUSEI .o 1
15 e, N-2210-25-S ..o Reducer, Pipe Thread ..........cccooovvviiiiiiieiii i, 1
16 ., N-2030-15-S ....coviiiiiiiiie e Fitting, Swivel NUt ..., 1
i N-2081-10-S ...oiviiiiiiiieiiiiiaeaaeaeeeaenn, Fitting, 45° Swivel NUt ..........oeii, 2
S T HC-2049-24-S-B ....ccoovvvvviiiiaaaaaeaen, Elbow, 90° Swivel, #24.........ouveviiiiiiii 2
19 i HC-2042-01 ...ovvviiiiiiiiiiiiiiiiieeaeeeee, Valve, Selector, #24 SAE .......ccccccccciiiiiiiii, 1
20 i HC-1382-18 ....ccovveeeeiiciii e Gauge, Sight, 18".......coiriiiiiee e 1
21 e N-2206-09-SS ....oeviiiiieiiiiiiiieaaeeeeen, Plug, HeX Head...........uuuiiiiiiiiiiiiiiiiiiiiieeeeeee s 1
22 e HC-1763 ..ot Filter, DeSICCANT .........uvviiiiiiiiiiiieiieeie e 1
23 e N-2008-10-S ...oevvieiiiiieieiiieeaaaaeaeaeenn, Cap, HL0 o 2
9.0 Maintenance continued on following page.
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Model:

5Q11

Hydraulic Power Unit

9.0 MAINTENANCE (continued)
9.9 RETURN MANIFOLD ASSEMBLY
The Return Manifold does not require regular general maintenance.
NOTE: DO NOT attempt to adjust the Return System Pressure Relief Valve. See Section
9.9.1 —Return System Pressure Relief Valve for details.
FIGURE 9.9 - Return Manifold Assembly
PARTS LIST
Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
1o, HC-2345 ... Manifold, REtUIN ... 1
2 e N-2463-28-S-B......coevvvveeieiennnn. Fitting, Reducer/Expander, 24/32 SAE ........ccccccceeeennn... 1
3, N-2001-31-S-B....ouverreririiieeeneenn. Elbow, Straight Thread, #24 SAE x #24 JIC.................. 1
Aot N-2463-28-S-B......ccoocevvvvieeennnn. Fitting, Reducer/Expander, 16/24 SAE .............ccc.cccee. 3
B N-2053-12-S-B.....covvvrevceieieenn. Plug, Hex Head, #24 O-riNg.........ccceeiiiiieeeiereeeiiiiin e 2
B e, N-2007-24-S-B.....cccooevvvviiennnnnn. Connector, Straight Thread .........cccoooevvvviiiiivieieieeeeien, 3
8 i HC-2201 ...cooiiiieeveeeee e Valve, Pressure Relief (Pre-set) .......cccceeevviiiiivivivieinnnns 1
(S N-2464-10-S-B.........ccevvvvveeeennnn. Union, Straight Thread #16 SAE............ccccoevvvvviiinieeennns 1
10 e, EC-1782-01......ccccvvvieiiiiiieneennn, Switch, Temperature ...........cceeveveeiiieeeieie e, 1
11, HC-2268-01 .....ccoovvvvviiceeeeeen, Gauge, Pyrometer (PE) .........cceiviiieieeiieeieiiiiie e ee e 1
12 e N-2053-08-S-B......oevveverieieranenn. Plug, Hex Head, #12 O-1iNg.......ccceeeeeieiiiiiiiiiiieiieie 1
13 ., N-2661-06-S-B.........cvvvveinrennnnn. Elbow, Straight Thread............c.ovviiiiiiiieie, 3
14 i, G-1100-109554.......cccccviniriiinns Bolt, HH, GR 5, %2 - 20 X 5% LG ...ccoooiiiiiiiiiiieiie 2
15 e G-1202-1095......ccoiiiiiiieee ESN, Y2 - 20 oo 2
16 ., N-2001-24-S-B.....ccovvvvvieieieenn. Connector, Straight Thread, #16 SAE x #16 JIC ........... 1
17 i, HC-2010-932 ....coovvvveiieeeeeee, O-RiNG, SEMES ... e 1
18 ., N-2007-34-S-B.....coovvvvviiiiniennn. Connector, Straight Thread, #24 SAE x #16 JIC ........... 2
19 e HC-1766-02 .......ovvviiviiiiieiieeeeeen, Valve, Ball #16 SAE .........coooieiiiiiiiiii e 3
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Model: 5Q11
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9.9 RETURN MANIFOLD ASSEMBLY (continued)
9.9.1 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.

m
-

FULFLO

ouT

T

FIGURE 9.9.1 - Return System Pressure Relief Valve

PARTS LIST
Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
1o, [ (O o i S Valve, Pressure Relief (Pre-set) .....c.ccccoeevvevvvivinnnes 1
Not Shown................ ¢ HC-2000-220 .....ccviieiieeeeeieeeeeiiiiennen, O-1iNG, SEHES 2. .ot i e s 1

¢ Included with Item 1.

9.0 Maintenance continued on following page.
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Model: 5Q11
Hydraulic Power Unit

9.0 MAINTENANCE (continued)
9.10 ELECTRICAL COMPONENTS

Regularly inspect the external power cord for nicks, cuts, abrasion, and fluid damage. Replace power cord if damage is found. See Section
10.0 Provision of Spares for recommended spare fuses.

e O ARG 6 &)
elCC e () X

P =— 1 of I 1

Y [/

T
‘ TOPRESSLRE 0 TEMP TO VERTICLE TO MLTI-LEVEL ﬁ @ @
FILTER  SWITcH MOLNT STACK LIGHT RESERVOIR SWITCH 23 @ @ @

FIGURE 9.10 - Electrical Components
Set Item 04 to Automatic Reset position. Wire per Electrical Schematic INS-1608. Reference Wire Diagram INS-1597.
9.10 Electrical components continued on following page.
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9.10 ELECTRICAL COMPONENTS (continued)

Model: 5Q11
Hydraulic Power Unit

PARTS LIST
60 Hz Applications L
Item 208 230 380 460 575 Description Qty
1 EC-1598 EC-1598 EC-1598 EC-1598 EC-1598 Rail, Din 1
2 G-1159-103504 G-1159-103504 G-1159-103504 G-1159-103504 G-1159-103504 Screw, RD HD CRS REC, #10-32 x %2 Long 12
3 G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N Flatwasher, #10 Narrow 16
4 EC-1920 EC-1920 EC-1920 EC-1525 EC-1525 Relay, Overload 1
5 EC-1922 EC-1922 EC-1922 EC-1842 EC-1842 Contactor, IEC Motor 1
6 EC-1924-01 EC-1924-01 EC-1924-01 N/A N/A Lug Set, Terminal 2
7 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 Fuse Holder, IEC Class CC 3
8 EC-1560 EC-1560 EC-1559 EC-1559 EC-1563 Fuse Block, Class J 1
9 G-1100-106506 | G-1100-106506 | G-1100-106506 | G-1100-106506 | G-1100-106506 Bolt, HH GR 5, 5/16-24 x % Long 4
10 | G-1250-1060N G-1250-1060N G-1250-1060N G-1250-1060N G-1250-1060N Flatwasher, 5/16 Narrow 4
11 | J-3492 J-3492 EC-1585-06 EC-1585-06 EC-1585-12 Cover, Sami Fuse 3
12 EC-1556-07 EC-1556-07 EC-1556-01 EC-1556-01 EC-1556-30 Fuse, Class J 3
13 | EC-1542-09 EC-1542-09 EC-1542-09 EC-1542-09 EC-1542-09 Fuse, LP-CC-Low Peak 1-6/10A 1
14 | EC-1432-04 EC-1432-04 EC-1432-04 EC-1432-04 EC-1432-04 Lug, Ground 1
15 | 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
16 | EC-1957 EC-1957 EC-1957 EC-1957 EC-1957 Block, IEC Ground 2
17 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 Lug, Ground 1
18 | EC-1600 EC-1600 EC-1600 EC-1600 EC-1600 Rail, Din 1
19 | EC-1959 EC-1959 EC-1959 EC-1959 EC-1959 Anchor, IEC End 7
20 | EC-1958 EC-1958 EC-1958 EC-1958 EC-1958 Block, IEC Ground 5
21 | EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 Barrier, End 3
22 | EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 Fuse Holder, Class J 3
23 | EC-1557-03 EC-1557-03 EC-1557-01 EC-1557-01 EC-1557-01 Fuse, Class J 3
24 | EC-1726-15 EC-1726-14 EC-1726-08 EC-1726-07 EC-1726-07 Fuse, Class CC 2
25 | EC-1599 EC-1599 EC-1599 EC-1599 EC-1599 Rail, Din 1
26 | EC-1804-03 EC-1147 EC-1804-03 EC-1147 EC-1804-03 Transformer, Control (150 W) 1
27 | EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 Block, IEC Terminal (Blue) 10
28 | EC-1597 EC-1597 EC-1597 EC-1597 EC-1597 Rail, Din 1
29 | G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 6
30 | G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥ - 28 1
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Model: 5Q11
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Iltem 60 Hz Applications Description Qty
208 230 380 460 575
31 | G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N Flatwasher, ¥ Narrow 4
32 | EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 Block, IEC Terminal (Red) 28
33 | EC-1591-04 EC-1591-04 EC-1591-04 EC-1591-04 EC-1591-04 Latch, Mechanical 1
34 | EC-1564 EC-1564 EC-1564 EC-1564 EC-1564 Relay, Control 1
35 | EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 Jumper, Center 1
36 | EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 Jumper, Center 2
37 | EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 Jumper, Center 1
38 | EC-1826 EC-1826 EC-1826 EC-1826 EC-1826 Guard, Finger Touchproof 1
39 | EC-1924-02 EC-1924-02 EC-1924-02 N/A N/A Lug Set, Terminal 1
40 | 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
41 | N/A N/A N/A EC-1607 EC-1607 Block, Auxiliary Contact 1
42 | EC-1965 EC-1965 EC-1965 EC-1965 EC-1965 Shield, Current Adjustment 1
9.10 Electrical Components continued on following page.
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9.10 ELECTRICAL COMPONENTS (continued)

Model: 5Q11
Hydraulic Power Unit

PARTS LIST
50 Hz Applications L
Item 200 220 380 415 440 Description Qty
1 EC-1598 EC-1598 EC-1598 EC-1598 EC-1598 Rail, Din 1
2 G-1159-103504 G-1159-103504 G-1159-103504 G-1159-103504 G-1159-103504 Screw, RD HD CRS REC, #10-32 x %2 Long 12
3 G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N G-1250-1030N Flatwasher, #10 Narrow 16
4 EC-1920 EC-1920 EC-1525 EC-1525 EC-1525 Relay, Overload 1
5 EC-1922 EC-1922 EC-1842 EC-1842 EC-1842 Contactor, IEC Motor 1
6 EC-1924-01 EC-1924-01 N/A N/A N/A Lug Set, Terminal 2
7 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 Fuse Holder, IEC Class CC 3
8 EC-1560 EC-1560 EC-1559 EC-1559 EC-1559 Fuse Block, Class J 1
9 G-1100-106506 | G-1100-106506 | G-1100-106506 | G-1100-106506 | G-1100-106506 Bolt, HH GR 5, 5/16-24 x % Long 4
10 | G-1250-1060N G-1250-1060N G-1250-1060N G-1250-1060N G-1250-1060N Flatwasher, 5/16 Narrow 4
11 | J-3492 J-3492 EC-1585-06 EC-1585-06 EC-1585-06 Cover, Sami Fuse 3
12 EC-1556-07 EC-1556-06 EC-1556-01 EC-1556-01 EC-1556-01 Fuse, Class J 3
13 | EC-1542-09 EC-1542-09 EC-1542-09 EC-1542-09 EC-1542-09 Fuse, LP-CC-Low Peak 1-6/10A 1
14 | EC-1432-04 EC-1432-04 EC-1432-04 EC-1432-04 EC-1432-04 Lug, Ground 1
15 | 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
16 | EC-1957 EC-1957 EC-1957 EC-1957 EC-1957 Block, IEC Ground 2
17 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 Lug, Ground 1
18 | EC-1600 EC-1600 EC-1600 EC-1600 EC-1600 Rail, Din 1
19 | EC-1959 EC-1959 EC-1959 EC-1959 EC-1959 Anchor, IEC End 7
20 | EC-1958 EC-1958 EC-1958 EC-1958 EC-1958 Block, IEC Ground 5
21 | EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 Barrier, End 3
22 | EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 Fuse Holder, Class J 3
23 | EC-1557-03 EC-1557-03 EC-1557-01 EC-1557-01 EC-1557-01 Fuse, Class J 3
24 | EC-1726-16 EC-1726-15 EC-1726-08 EC-1726-08 EC-1726-08 Fuse, Class CC 2
25 | EC-1599 EC-1599 EC-1599 EC-1599 EC-1599 Rail, Din 1
26 | EC-1804-03 EC-1147 EC-1804-03 EC-1147 EC-1804-03 Transformer, Control (150 W) 1
27 | EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 Block, IEC Terminal (Blue) 10
28 | EC-1597 EC-1597 EC-1597 EC-1597 EC-1597 Rail, Din 1
29 | G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 6
30 | G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥ - 28 1
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Model: 5Q11
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50 Hz Applications

Item 200 220 380 415 440 Description Qty
31 | G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N G-1250-1050N Flatwasher, ¥ Narrow 4
32 | EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 Block, IEC Terminal (Red) 28
33 | EC-1591-04 EC-1591-04 EC-1591-04 EC-1591-04 EC-1591-04 Latch, Mechanical 1
34 | EC-1564 EC-1564 EC-1564 EC-1564 EC-1564 Relay, Control 1
35 | EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 Jumper, Center 1
36 | EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 Jumper, Center 2
37 | EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 Jumper, Center 1
38 | EC-1826 EC-1826 EC-1826 EC-1826 EC-1826 Guard, Finger Touchproof 1
39 | EC-1924-02 EC-1924-02 N/A N/A N/A Lug Set, Terminal 1
40 | 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
41 | N/A N/A EC-1607 EC-1607 EC-1607 Block, Auxiliary Contact 1
42 | EC-1965 EC-1965 EC-1965 EC-1965 EC-1965 Shield, Current Adjustment 1

9.10 Electrical components continued on following page.
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9.10 ELECTRICAL COMPONENTS (continued)
9.10.1 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 10.0 Provision of Spares for recommended spare fuses.
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FIGURE 9.10.1 - Electrical Components
Set Item 04 to Automatic Reset position. Wire per Electrical Schematic INS-1608. Reference Wire Diagram INS-1597.

9.10.1 Electrical components with 100 ft. input cord option continued on following page.
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Model: 5Q11
Hydraulic Power Unit

9.10.1 Electrical Components With 100 ft. Input Cord Option (continued)

PARTS LIST
60 Hz Applications -
Item 508 530 ggo 760 575 Description Qty
1 EC-1598 EC-1598 EC-1598 EC-1598 EC-1597 Rail, Din 1
2 G-1159-103504 | G-1159-103504 | G-1159-103504 | G-1159-103504 | G-1159-103504 | Screw, RD HD CRS REC, #10-32 x %2 Long 12
3 G-1250-1030N | G-1250-1030N | G-1250-1030N | G-1250-1030N | G-1250-1030N | Flatwasher, #10 Narrow 16
4 EC-1920 EC-1920 EC-1920 EC-1525 EC-1525 Relay, Overload 1
5 EC-1922 EC-1922 EC-1922 EC-1587 EC-1587 Contactor, IEC Motor 1
6 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 EC-1541-01 Fuse Holder, IEC Class CC 3
7 EC-1859 EC-1859 EC-1890 EC-1890 EC-1894 Disconnect, Fused 1
8 EC-1924-02 EC-1924-02 EC-1924-02 N/A N/A Lug Set, Terminal 2
9 G-1159-103510 | G-1159-103510 | G-1159-103510 | G-1159-103510 | G-1159-103510 | Screw, RD HD CRS REC, #10-32 x 1 % LG 6
10 EC-1556-07 EC-1556-07 EC-1556-02 EC-1556-01 EC-1557-31 Fuse, Class J 3
11 EC-1542-09 EC-1542-09 EC-1542-09 EC-1542-09 EC-1542-09 Fuse, LP-CC-Low Peak 1-6/10A 1
12 EC-1432-04 EC-1432-04 EC-1432-04 EC-1432-04 EC-1432-04 Lug, Ground 1
13 | 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
14 EC-1957 EC-1957 EC-1957 EC-1957 EC-1957 Block, IEC Ground 2
15 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 EC-1532-02 Lug, Ground 1
16 EC-1600 EC-1600 EC-1600 EC-1600 EC-1600 Rail, Din 1
17 EC-1959 EC-1959 EC-1959 EC-1959 EC-1959 Anchor, IEC End 7
18 EC-1958 EC-1958 EC-1958 EC-1958 EC-1958 Block, IEC Ground 5
19 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 EC-1960-01 Barrier, End 3
20 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 EC-1596-01 Fuse Holder, Class J 3
21 EC-1557-03 EC-1557-03 EC-1557-01 EC-1557-01 EC-1557-01 Fuse, Class J 3
22 EC-1726-15 EC-1726-14 EC-1726-08 EC-1726-07 EC-1726-07 Fuse, Class CC 2
23 EC-1599 EC-1599 EC-1599 EC-1599 EC-1599 Rail, Din 1
24 | EC-1804-03 EC-1147 EC-1804-03 EC-1147 EC-1804-03 Transformer, Control (150 W) 1
25 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 EC-1956-03 Block, IEC Terminal (Blue) 10
26 EC-1597 EC-1597 EC-1597 EC-1597 EC-1597 Rail, Din 1
27 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 G-1202-1070 Stopnut, Elastic 3/8 — 16 6
28 | G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 G-1202-1055 Stopnut, Elastic ¥4 - 28 1
29 | G-1250-1050N | G-1250-1050N | G-1250-1050N | G-1250-1050N | G-1250-1050N | Flatwasher, ¥4 Narrow 8
30 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 EC-1956-02 Block, IEC Terminal (Red) 28
31 EC-1591-04 EC-1591-04 EC-1591-04 EC-1591-04 EC-1591-04 Latch, Mechanical 1
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60 Hz Applications

Iltem 508 530 280 760 575 Description Qty
32 | EC-1564 EC-1564 EC-1564 EC-1564 EC-1564 Relay, Control 1
33 | EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 EC-1961-04 Jumper, Center 1
34 | EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 EC-1961-02 Jumper, Center 2
35 | EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 EC-1961-01 Jumper, Center 1
36 | EC-1826 EC-1826 EC-1826 EC-1826 EC-1826 Guard, Finger Touchproof 1
37 | EC-1858 EC-1858 EC-1858 EC-1858 EC-1858 Shaft, Operating 1
38 | EC-1875 EC-1875 N/A N/A N/A Handle, Operating 1
39 | N/A N/A N/A EC-1607 EC-1607 Block, Auxiliary Contact 1
40 | N/A N/A N/A EC-1965 EC-1965 Shield, Current Adjustment 1
41 | N/A N/A N/A EC-1606 EC-1606 Shield, Contact 1
42 | EC-2202 EC-2202 EC-2202 EC-2202 EC-2202 Starter, Motor 1

9.0 Maintenance continued on following page.
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Model: 5Q11
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9.0 MAINTENANCE (continued)
9.11 HEAT EXCHANGER ASSEMBLY
The Heat Exchanger Assembly does not require regular general maintenance.

FIGURE 9.11 — Heat Exchanger Assembly
PARTS LIST

Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty

R Reference Table below................coooee... Heat Exchanger........cccooooviiiiiiiie e
2 N-2007-27-S-B..coovveriiiiiiiiieeeieieeine, Connector, #20 SAE X #16 JIC ........ccovvvvnnnnn.
K T N-2066-20-S-B......covvviiiiiiieeeiereeiiiiiinnnn, Plug, O-ring #20 ....cccovveeeeiiee e
Ao, J-3404-01.....ccuvviiiiieeiiiiiiee e SHAP oottt

Voltage Frequency Part Number

208v 60 Hz HC-2137-01

230v 60 Hz HC-2137-01

380v 60 Hz HC-2137-01

460v 60 Hz HC-2137-01

575v 60 Hz HC-2137-02

200v 50 Hz HC-2137-01

220v 50 Hz HC-2137-01

380v 50 Hz HC-2137-01

415v 50 Hz HC-2137-01

440v 50 Hz HC-2137-01
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9.0 MAINTENANCE (continued)

9.12 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 9.12 - External Components
PARTS LIST

Iltem Part Number Description Oty
1o, S TOp Panel.....ccovvviiee e 1
2 Z-5549-01 ..oooiiiiiiiiiiiiei e HaNGEN .o 3
K S Z-5362-01 ....ooiviiiieiieie e Right Side Panel.............cccooii i 1
Ao, S-1782-01 i Panel, ENd........coooiiiiiiiiieee e 1
D L 01 L RIigid Caster....ccccooveeiiiiiiiiiee e 2
B i, U-2200 00 i SWiIvel Caster.......couvviiiiiiiiii e, 2
T o Z-5408-01 ..oovvvniiieeeeiieieeiee e Front Panel........ooeeeviviviiiiiiie e 1
8 i Y 4 (1= o o] 1
[ I Z-5576 oo Front ACCess DOOF .........ovviviiiiiiiiiiiieeeieei e 1
10 e, Z-AT83 i Pump ACCESS DOOF .......coeviiiiieeiiiiee e 1
11, o Handle..........oeeiiiiie e 2
12 e, EC-1794. ..o Box, Vertical Mount Junction.............cccccceennnn. 1
13, EC-1791. e Light, Pole Mounted StacK ..............cccuvvvvvnnnnnnn. 1
Not Shown.................... Z-5367-01 ..ooiiiiiiieiiei e Left Side Panel .........ccoooeeviiiiii i, 1
Not Shown.................... Z-5165-01 ...ooiiiiiiieiiei e Frame......coooii i 1
Not Shown.......cccccee...... S-1703-0L i Electrical BoX COVEr..........ceiieiieeeiieeeeiiiiinennn, 1

9.0 Maintenance continued on following page.
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Model: 5Q11
Hydraulic Power Unit

9.0 MAINTENANCE (continued)
9.13 ADDITIONAL FEATURES
9.13.1 50 ft (15.2 m) Hoses (Option B)

Refer to Section 9.6 Hydraulic Hoses concerning hose inspection.

PARTS LIST
Fluid Type: MIL-PRF-5606

Part Number Description Oty
TF-1038-10*300 .......eeenennn. Pressure Hose, 50 ft/15 M ................... 1 per Option
TF-1039-02*300 ......ceeenennn. Return Hose, 50 ft/15 m.......ccccceeeeeennnn. 1 per Option
N-2011-08-S....ccccovveeeverrrinnnns (0] 010 ] o TR 1 per Option
N-2011-10-S..ccoovviieeirieeeieenes UNioN, #16.....ccooeeeieieieieiiiceie e 1 per Option
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Model: 5Q11
Hydraulic Power Unit

9.13 ADDITIONAL FEATURES (continued)
9.13.2 Triple System
Refer to Section 9.6 Hydraulic Hoses concerning hose inspection.

L ICPE

\\ e

2 o
® o o

FIGURE 9.13.2 — Triple System

PARTS LIST
Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
R Z-6752 oo Assembly, Pressure Filter ............cccceevviviiiiiiinnnnnnnn,
2 e Z-6753 oo Assembly, Return Manifold...................oeeevevvrinnnnnnes
3, G-1114-100020.......cuumerrrrerrreeeeeennnn Bolt, Metric, HH, GR 5, M10 X 20 LG............ccennne
Ao, G-1250-1070N ...oevviiiiiiiiiiiniieieeeeeeee Flatwasher, 3/8 NarrOW ............cccvvreeiieeeeneininiiinnns
5o H-1901-12. ..ot Gromet, 5/16......coooieiiiiiii e
B s TF-1038-10*300........ccceeiieiiiiines Assembly, HOSE #12 ......c.coeviiiiiiiiiiiiiii,
T o TF-1039-02*300......ccccvvvvvriiiiinieennn, Assembly, HOSE #16 ..........ccevvevviiiniiiinie e,
8 i V-2007 oo Label, System 2 Return.........cccceevevveeeveveeeieiiinennn,
9 V-2006 ....cvniiieeeeeieeiiicie e e e Label, System 1 Return.........cccceevevvieeveieieiiiiinennn,
10, V-2004 ..o Label, System 1 Pressure ........cccceeeeveveevevenennnnnnn
5 V-2005 ..ot Label, System 2 Pressure .........ccccceeevvveviiieeeciiinnnn,
T A Label, System 3 Return.........c..ccovvveiiviveiiiieiciin,
13 ., V2217 i Label, System 3 Pressure ........ccccoeeevevvvvevvvennnnnnn

9.13 Additional Features continued on following page.
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Model: 5Q11
Hydraulic Power Unit

9.13 ADDITIONAL FEATURES (continued)
9.13.3 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-1597.

Reference Section 9.7.1 Electrical Panel (Page 33) for Panel Light.

FIGURE 9.13.3 - Voltage/Phase Monitor

PARTS LIST
ltem Part Number Description Oty
1o, EC-1541-01....cceniieiiiiiiiiiieeeeeieeee Fuse Holder, IEC Class CC........cccovvevveineiinnnnnn. 3
2 EC-1675-12. ... Fuse, KTK-R, 2 amMp .......ccciieeieieeeeeeeeeieiiienn, 3
L See Table below .......cccccovvvveiiiiiiiiinn, Phase MONItor .........cocvvveeeiieeieee e 1
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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Model: 5Q11
Hydraulic Power Unit

9.13 ADDITIONAL FEATURES (continued)
9.13.4 Electric Reservoir Level (Option L)

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

NOTE: Wire per Electrical Schematic INS-1725. Reference Wiring Diagram INS-1701. Reference
9.7.1 Electrical Panel (Page 33) for Panel Light.

¢

FIGURE 9.13.4 - Electric Reservoir Level

PARTS LIST

ltem Part Number Description Oty

9.13 Additional Features continued on following page.
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Model: 5Q11
Hydraulic Power Unit

9.13 ADDITIONAL FEATURES (continued)
9.13.5 Hand Pump (Option M)

Refer to Section 9.6 Hydraulic Hoses concerning hose inspection for general maintenance

on Items 4, 5, 7 and 13 hose assemblies. Refer to Section 9.5.3 —Hand Pump (Optional)
Filter .

TO PRESSURE FILTER —/

. PRESSURE GAUGE
Q] (IN INSTRUMENT PANEL)

FIGURE 9.13.5 - Hand Pump
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Model: 5Q11
Hydraulic Power Unit

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

Fluid Type: MIL-PRF-5606

ltem Part Number Description Oty
P H-1009-01...cccviiiiiiiiiiiiiee e Pump Handle...........cccooo i 1
2 HC-1778 oo Hand Pump, Two Stage.......ccooovvvvieiiiiiiiiniennnnn, 1
3 N-2001-11-S-B..covvrreiiiieiieeeeeeeeeeeiiieen, Elbow, #8 SAE x #8 JIC Flare...........c.cccvvveennn.. 1
Ao, TF-1038-15*56.5.....ccccvvviveiiiieieeeeeeeeeeens Hose Assembly, #4.........cccceiiiiiieiiiiie, 1
B TF-1038-15%56.5.....ccccieiiiiiieiiiie Hose Assembly, #4.......cccoiiiiiiiiiiiiieeeeeeeeeeeeen 1
B i HC-2146 ... Pressure Gauge ........ooeovveiiiiiiiieciieeeieeei e 1
T s TF-1037-21%38.0..ccceeeiieeieeiee e Hose Assembly, #8.......ccccooiiiiiiiiiiiiieiieeeeeeeeeen 1
S S N-2016-05-S ....coovriieiiiieie e, Tee, SWivel NUt, #6.....coovveeeiiiiieciie e, 1
9 N-2001-08-S-B....ccevvvviiiiieieeiiereeiiiiiennnn, Elbow, #6 SAE x #6 JIC Flare............ccccceeennn.. 1
10 i, N-2007-06-S-B........ooevviiiiiieeiiiiieeeeiiinn, Fitting, Male Connector............cccceeevivviiinieeeenns 1
5 N-2463-10-S-B.....covvievviiiiiieiiiiie e, Reducer Fitting .......ccccvevieiiiiiii i 2
12 e, [ (O A Pressure Filter.........cccvvvviiiiiiiie e, 1
13 e TF-1038-14%180......cccceeeieeieereieiiiees Hose Assembly, #4.......cccoiiiiiiiiiiiiieeeeeeeeeeeeen 1

9.13.5 Hand pump continued on following page
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Model: 5Q11
Hydraulic Power Unit

9.13.5 Hand Pump (Option M) (continued)
9.13.5.a Two Stage Pump with Relief

1

[ ———
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32 1
33 ) ‘ N \,\a;-/u'/{)?
2 1 ' @ N
13
5 [ ] O vl\_/
== . X # _@ OK\

!
]
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27)REF.
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(2)
REF. ¥
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CHECK CAVITY VIEW CHECK CAVITY VIEW

FIGURE 9.13.9.a - Two Stage Pump with Relief
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Model: 5Q11
Hydraulic Power Unit

9.13.5.a Two Stage Pump with Relief (continued)

PARTS LIST
Fluid Type: MIL-PRF-5606
ltem Part Number Description Oty
1o 519-000......cciii it PN e 1
I TP CXC-990022-001 ......ouvmvrvvrrrrrierereeeeeeeen BOAY .o 1
T s 505-001....ccciiiiiiee e Plug, Valve Body .........ccocoiuiiiiiiiiiiiiiiececeeeeeeeenen 3
i 571-121. i Piston, Bypass Assembly..........cccoeeveeveviniennnnns 1
16 e, 508-000........cceieeeieeiiiirinr e PIVOU ..o 1
20 e 566-125. .. Piston L.P. ..o 1
23 e 583-120. .. PlUG .o 1
24 e 09-ADDF-04-20 X 56.......cccoeiiiiiiiiinnns Tie ROG. ...ttt 4
25 i, B582-125. . i Flange ......ooiiiiiii 1
26 i 563-121. i TUDE e 1
27 e 562-125. ..o H.P. PiSton ....coooiiiiiiiie e 1
29 i, 564-120. et RetaiNer......coooviiiii i 1
3 R 560-120....cci i Valve BOAY ......oooiiiiiiiiiiiiieie et 1
36 i, H-1223 e Grip, Handle ..., 1
Y o 001 0 Handle with Grip ......cooovvviiiiiiii e, 1
HK-1095 Kit, Internal Parts; consists of:
B e (NOt SHOWN) .. Ball, Release ..........ccccevvvevvviiiiiini e 0
B e Spring, Outlet ChecK.......c.ccoovvvvviiiiiiiiiiiieeceien, 1
L Ball, ChecK .....ccccoovviiiiiiiicc e, 4
L e Spring, BYPass ........ccoovevviiiiieee e 1
L e Ball, BYPaSS......cuoiieiiiiiiieeeiiiiin e 1
B e e Spring, L.P. Outlet ........ccovviiiniiieii 1
3D et e e Spring, H.P. Outlet........cccoooiviiiiiiie 1
1 PP Spring, Intake L.P. ..o, 1
HK-1029 Kit, Pump Seal; consists of: 1
L O-ring, BUNA.......coiriie e 1
L0 et e e e e O-ring, BUNA. ... 1
L e Backup Ring (Teflon) ........cccoeeeiviiiiiiiiiiiniees 4
R P O-ring, BUNA.......coice e 4
28 e H.P. Piston Seal .......cccoooevviviiiiiiiiii e 1
B0 i e O-ring, BUNA.......coi e 1
B e e eeaeae s O-ring, BUNA. ...t 1
1 SO O-ring, BUNA. ...t 1
HK-1068 Kit, Pump Linkage; consists of: 1
I P Pin Linkage Assembly........cccoovvveeiiiiiiiiiiinnnnnn. 2
B0 e SEAP et 2
2 Handle Bracket...........cccovvviiiiiiiiie e, 1
2 e et Clevis Pin Assembly .......ccccoviveiiiiiiiiieiiiicnennn, 1
HK-3118 Kit, Release Screw; consists of: 1
2 e e Screw, Release/Relief........c.coeiiiiiiiiiiiiiinnnnn, 1
A e e Retainer, Release SCrew ..........cccoeevevvvviiniinnnnns 1

9.13 Additional Features continued on following page.
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Model: 5Q11
Hydraulic Power Unit

9.13 ADDITIONAL FEATURES (continued)
9.13.6 Towing Trailer (Option N)

Capacity: .......covevveveeiininnnn, 4,000 Ibs (1,814 kg)
Front Axle Capacity: ........... 2,000 Ibs (907 kg)
Rear Axle Capacity:............ 2,000 Ibs (907 kg)
TS e 4.80-8NHS x 6 Ply

Rated at 970 Ibs (440 kg)
(105 psi at 10 mph/7.24 bar at 16 kph)

= »—:7—;,;9—:\\\ ( 53.50 TRACK)

CT T o T e

3

FIGURE 9.13.6 — Towing Trailer
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Model: 5Q11
Hydraulic Power Unit

9.13.6 Towing Trailer (Option N) (continued)

PARTS LIST
ltem Part Number Description Oty

P 59-3502.. .t Assembly, Drawbar...........ccccooeviiiiiiiiiiiiiinieeeeans

2 AT00-4 ..o Lockwasher (3/8) .......ccoeevviiiiiiiiiiiiii e 20

3, AB01-47 oo Nut, Hex Head (3/8-24) .......ccccoiviiiiiiiiiieieeeee 22

Ao, B-1395 .o Assembly, Front AXIe ..........cceviieiiiiiiiiiiieeeeeiees

B, 4800-3 ..o Pin, COtter ....cooviiiiiiei e

6 i, 5403-1 oo RIVEL ..o

T o, 8-1345 .. Assembly, Rear AXIe.........cccoevviiiiiiiiiiiiiiiieennas

8 i AB01-33..ceeeiiieeie e Nut, Self-Locking (9/16-12) .........cccvvvvvvvvennnnnnnn.

[ A251 .. i Bracket, SPring .......ccccoeeeeviiiiiiiiiiiie e
10 e, 4901-19 ..ottt BOIt (9/16-12 X 3¥4") ..evvvviiiiiiiiiiiieeieeiee e
11, 5-3705 oo Wheel and Tire Assembly ........ccccoeveeviiviiiiinnnns
12 e 5205, e YOKE .t
13 e 5206.....ciiiiiiiiei e Pin, YOKE...ooviiiiiii
14 ., A800-2 ..o Pin, Cotter (3/32 X ¥4™)..ooeeeieieeeiee e

9.0 Maintenance continued on following page
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Model: 5Q11
Hydraulic Power Unit

9.0 MAINTENANCE (continued)
9.14 REPLACEMENT LABELS PARTS LISTS
9.14.1 Base Unit

Part Number Description Oty
V-1001 ..., TMAE N US A e et e e et e e e s et e e ranaees 1
V-1033-01....ccvvnieiiiieiiiee, T RON AR L.t e e e e e s e e e e s e s e e e et earanaaes 1
V-1050.......cccevviiriiiiiiineenn, ISO Electrical Shock Symbol...........cceiiiiiiiiiiice e 2
V-1365...ccciiiiiieeeieee, "SYSTEM PRESSURE" ... 1
V-1366.cuieeiciieeieeeieeeae, "HPU BY-PASS VALVE" ... ettt e e 1
V-1374 e, RO T ATION et e e et e s e e e s e s e e s et e anenaees 1
A i o B O U N 1 [ ]\ 1
V-1882...cciiiiiieiiieeeeeii, Control Panel LightS ........oooviiiiiii e 1
V-1883...cieeeeieeeeeeee, "HOUR METER ... oo 1
V-1884 ..., FLOWMET ER ... e et e e 1
V-1886....cieeiiiieeieieeeee, PYROMETER ..o et e e e e e e eeeaaaees 1
V-1888....covveiiieeiieeeeen, "SHUT-OFF/CALIBRATION PORT ...t 1
V-1893... e, "SAMPLE VALVE" ...t 1
V-1894 ..., P RESSURE ... 1
V-1895...ciiiieeieeeeee, RETURNY Lt e e e e e e e e e e e e e et e eraneees 1
V-1896....cieeiiiieeieeeeee, "MAXIMUM OIL LEVEL" ... ettt e e 1
V-1897 e, "MINIMUM OIL LEVEL" ... ettt et e e 1
V-1898....covviiieeieeeee, "PRESSURE and FLOW CONTROLS INSIDE" ........cooiiiiiiieeeieeeeeeee 1
V-1900.......ccccciieiieeeieeeeen, "WARNING KEEP 5 FT CLEAR . . . e 2
V-1914 e, RESEINVOIr SEIECIOr VAIVE ... .cceviiieeeeeeeee e 1
V-1918.neeeeeeee, B d TR 1
V-1919 e, "OPERATING INSTRUCTIONS . . e 1
V-2008......oevvieeeieiieeennn, "FLOW INCREASE!" ... e 1
V-2009.....ccciiiieeiieeieeenn, "PRESSURE INCREASE" ......co oot 1

9.14.2 Fluid Labels

Fluid Type: MIL-PRF-5606
Part Number Description Oty
V-1975. e "MIL-PREF-5606" ... tiiiiieeei ittt ettt e e ettt e e e e stbre e e e e s sntbereeee e 2

9.14.3 Filter Element Kit Labels
Fluid Type: MIL-PRF-5606

Part Number Description Oty
V-1959 ..., "REPLACEMENT FILTER ELEMENT K-3613" .....ccoviiiieeieeeeeeeve e, 1
V-1961 ..., "REPLACEMENT FILTER ELEMENT K-3615" .....uiiiiiieiiiiieeeeeeeeeie 1
V-1916. e, "REPLACEMENT DESICCANT FILTER ELEMENT HC-1763"............... 1

9.14.4 Triple System

Part Number Description Oty
V-2004 ..., "SYSTEM 1 PRESSURE" ...t 1
V-2005.....ccciiiiiiiiiiieieeeinnnnn, "SYSTEM 2 PRESSURE"...... ittt 1
V-2006.......ccooeieeriiiereerinnnnn, "SYSTEM 1 RETURN L.t 1
V-2007 ..o "SYSTEM 2 RETURNY ...eoii ettt e e e e aeeaens 1
A N "SYSTEM 3 PRESSURE"...... ittt 1
V-2218 ..., "SYSTEM 3 RETURN ...eoiiti ettt e e aeaaans 1
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9.14

Model: 5Q11
Hydraulic Power Unit

REPLACEMENT LABELS PARTS LISTS (continued)
9.14.5 Hand Pump (Option M) Labels

Part Number Description Oty
V-1887 i "HAND PUMP PRESSURE" ... e 1
V-1915. e "HAND PUMPP e e e eas 1
V-1988....oiiiiiiiiiiiieieeens "REPLACEMENT FILTER ELEMENT K-3751" ..o, 1

10.0 PROVISION OF SPARES

10.1

10.2

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.

10.2.1 Spare Electrical Parts

Part Number Description Oty
Refer to Section 9.10 Electrical Components Iltem 20.................. Fuse, Transformer Primary ..........cccccvvvvvnnnnnnnn. 2
EC-1542-09 ...ttt Fuse, Transformer Secondary.............ccccoeeeeene 1
Refer to Section 9.10 Electrical Components ltem 22.................. Fuse, Heat EXxchanger ........ccccccoeevvvvvviviinnnnnnnn. 3
EC-1675-12 ..ot Fuse, Phase Monitor (Optional)............ccc.eeeeeee. 3
Refer to Section 9.10 Electrical Components Item 2.................... Fuse, Main POWETr........c..ccvvviiiiiiiiiiiieecceieseeeeas 3

10.2.2 Spare Parts
Fluid Type: MIL-PRF-5606

Part Number Description oty
HC-1763 Desiccant Filter EIement..........ooovviiiiiiiie e 1
* Kit, Gaskets and O-rings for Main PUMP ...........ccuviiiininineeeeeeeeeeieenn, 1
K-3613 Kit, Pressure Filter EIement ..........cooouiiiiiiiiiii e 1
K-3615 Kit, Return Filter EIement ..........ooiiiiiiiiiiiee e 1
* Kit, Shaft Seal and Retainer for Main PUMP........cccooeiviiiiieiieiiieen, 1
K-3751 Kit, Hand Pump Filter Element (Optional) ..........ccocovvviiiiiiiiiiiiiiiiiiiiieeeeas 1

* Not available at time of publishing. Call Tronair for Part Number.
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Model: 5Q11

Hydraulic Power Unit

11.0 ELECTRICAL POWER REQUIREMENTS

11.1 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 117.2 106 57 53 42

Locked Rotor Amps 642 580 348 290 232
Recommended Fuse Size 150 150 80 70 60
Maximum Fuse Size 175 150 80 80 60

50 Hz Applications

Voltage 200 220 380 415 440

Full Load Amps 120.5 103 62 60 56

Locked Rotor Amps 642 570 372 360 303
Recommended Fuse Size 150 125 80 80 70
Maximum Fuse Size 175 150 90 90 80

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.
1740 Eber Road

Holland, Ohio 43528-9794 USA

Telephone:
Fax:
E-mail:
Website:

12.2 ANALOG PRESSURE GAUGE - System Pressure

12.2.1 Self Calibration

(419) 866-6301 or 800-426-6301

(419) 867-0634

sales@tronair.com

www.tronair.com

An accurate pressure calibration gauge is required for calibration of the System Pressure

gauge. There are two methods available. Method A can be used if the HPU is equipped with

a calibration port (Option Q). Method B must be used if the HPU is not equipped with a
calibration port. Follow the necessary steps below.

NOTE: Method A can only test the gauge up to the rated operating pressure of the
HPU (3,500 psi).
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Model: 5Q11
Hydraulic Power Unit

12.2.1 Self Calibration (continued)

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 ..., Set to HPU Reservoir
Bypass Valve .........ooovveviiiiiiiiiieeeeece Open

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

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

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

Open the Bypass valve.

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

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

SYSTEM PRESSURE GAUGE (HC-2144)

Applied Pressure Minimum Maximum Gauge Movement Indi_cate(_j Pressure
(System Pres_sure Gauge) Acceptable Acceptable (Direction) (Cahbratlo_n Gauge)
(psig) (psig) (psig) (psig)
1000 940 1060 Increasing
2000 1940 2060 Increasing
3000 2940 3060 Increasing
4000 3940 4060 Increasing
5000 4940 5060 Increasing
6000 5940 6060 Increasing
5000 4940 5060 Decreasing
4000 3940 4060 Decreasing
3000 2940 3060 Decreasing
2000 1940 2060 Decreasing
1000 940 1060 Decreasing
Allowable operating tolerance: +/- 1% of full scale (60 psig) at room temperature (70° F).

12.0 Calibration of instrumentation continued on following page
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Model: 5Q11
Hydraulic Power Unit

12.0 CALIBRATION OF INSTRUMENTATION (continued)
12.3 ANALOG PRESSURE GAUGE (Hand Pump Pressure- Option M Only )
12.3.1 Self Calibration
An accurate pressure calibration gauge is required for calibration of the Hand Pump Pressure
gauge. Follow the necessary steps below.

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

HAND PUMP PRESSURE GAUGE (HC-2146)

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

(psig)

1000 700 1300 Increasing

2000 1700 2300 Increasing

5000 4800 5200 Increasing

8000 7700 8300 Increasing

10,000 9700 10,300 Increasing

8000 5940 8300 Decreasing

5000 4800 5200 Decreasing

2000 1700 2300 Decreasing

1000 700 1300 Decreasing

Allowable operating tolerance:

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

+/- 2% of full scale for middle third of scale (200 psig) at room temperature (70° F).

12.4 ANALOG TEMPERATURE GAUGE (Pyrometer)

12.4.1 Self Calibration

An accurate temperature calibration gauge is required for calibration of the Pyrometer. The
pyrometer bulb is located in the return manifold (rear of unit) and can be accessed by
removal of the HPU top panel. See Section 9.7.2 —Pyrometer for location. Follow the
necessary steps below.

1. Remove the pyrometer bulb from the return manifold by removing the slotted brass
nut that retains the bulb in the well.
2. Connect the temperature calibration gauge to the bulb of the pyrometer.

The Temperature Value Must Be:

Pyrometer Temperature Display | Minimum Acceptable |Maximum Acceptable Temperature
o o o Calibration gauge
P ) (°F) CF
140 139 141
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Model: 5Q11
Hydraulic Power Unit

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

14.0 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

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

a) Product Model Number

b) Product Serial Number

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

The obligations of Tronair expressly stated herein are in lieu of all other warranties or conditions expressed
or implied. 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.

15.0 APPENDICES

APPENDIX | Declaration of Conformity
APPENDIX Il Hydraulic Schematic (INS-1955)
APPENDIX 1l Electrical Schematic (INS-1608 & INS-2016)

APPENDIX IV Wiring Diagram (INS-1597 & INS-2046)

APPENDIX V Lincoln Motor Manual

APPENDIX VI Oilgear Pump Manual - PVG

APPENDIX VII  Material Safety Data Sheet (MSDS) pertaining to MIL-PRF-5606 Fluid
APPENDIX VIII  ANSI/B93.19M-1972 (R1993-Excerpt)

APPENDIX IX Instrument Certification Notice
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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:

Dowrd L 200

Quality Assurance representative

1740 Eber Rd Tronair, Inc. Phone: (419) 866-6301
Holland, OH 43528-9794 www.tronair.com 800-426-6301
USA Email: sales@tronair.com Fax: (419) 867-0634
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Hydraulic Schematic
(INS-1955)
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APPENDIX Il

Electrical Schematic
(INS-1608 & INS-2016)
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Wiring Diagram
(INS-1597 & INS-2046)
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Instruction Manual @Y

Standard Motors @

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 ha
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

FALLING EQUIPMENT can injure.
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 should
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.

Position

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
shaft key is not completely engaged by the coupling or sheave. For
these situations, adjustment of the key length is required.

5.2 INSTALLATION - ELECTRICAL

A WARNING

ELECTRIC SHOCK can Kkill.

® Disconnect input power supply before
installing or servicing motor.

@ Motor lead connections can short and
cause damage or injury if not well
secured and insulated.

® Use washers, lock washers and the largest bolt size
which will pass through the motor lead terminals in
making connections.

® Insulate the connection, equal to or better than the
insulation on the supply conductors.

® Properly ground the motor — see GROUNDING.

Check power supply to make certain that voltage, frequency and current
carrying capacity are in accordance with the motor nameplate.

Proper branch circuit supply to a motor should include a disconnect
switch, short circuit current fuse or breaker protection, motor starter
(controller) and correctly sized thermal elements or overload relay
protection.

Short circuit current fuses or breakers are for the protection of the branch
circuit. Starter or motor controller overload relays are for the protection
of the motor.

Each of these should be properly sized and installed per the National
Electrical Code and local codes.

Properly ground the motor — See GROUNDING.

Terminal Box

Remove the appropriate knockout. For terminal boxes without a
knockout, either a threaded power-conduit entry hole is provided or the
installer is responsible for supplying a correctly sized hole.

The majority 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

All single speed and two-speed Lincoln motors are capable of across-
the-line or autotransformer starting. Reference the lead connection
diagram located on the nameplate or inside of the terminal box cover.

Single speed motors have reduced voltage start capability per the
following chart.

Number Number
of Motor of Rated Lead
Leads Voltages Numbers YDS PWS
3 Single 1-3 No No
6 Single 1-3,7-9 No Yes
Single 1-6 Yes No
Dual 1-6 Yes™ No
Dual 1-9 No No
12 Single 1-12 Yes Yes
Dual 1-12 Yes No®

(1) YDS capability on lower voltage only.
(2) PWS capability on lower voltage only, 1200 RPM, 324T-365T steel frame
motors with Model Number efficiency letters of “S” or “H”.

Contact Customer Service at 1-800-668-6748 (phone),
1-888-536-6867 (fax) or mailbox@lincolnmotors.com (e-mail) for a copy
of across-the-line and other reduced voltage start connection diagrams.

Connection Diagram 1

Single Voltage, 6 Leads
Part Winding Start Connection

Ly Lo Ls

| | |

1/2 PART WINDING

STARTER

Li Lo L3 L Ly L
12 3 7 8 9
-
T T2 T3 T7 T8 T9

Connection Diagram 2

Single Voltage, 6 Leads
YA Start Connection

Ly Lo Ls
| | |
YA STARTER
Li Lo Ly Ly Ly Ly
2 3 4 5 6
b A A A A ¢
bob 45486
T T2 T3 T4 T5 T6

Connection Diagram 3

Single Voltage, 12 Leads
YA Start Connection

Lo L3
1 1
YA STARTER

Ly Lo Ly Ly Ly Ly
299 9 28
514614 6l lél
T | T2 T3 | T4 75 | 6

T8

L1
1

.

T7 T9 T10 Tt T2

Connection Diagram 4

Single Voltage, 12 Leads
Part Winding Start Connection

Ly Ly
L 1
1/2 PART WINDING
STARTER

Ly
1

Connection Diagram 5

Dual Voltage, 12 Leads
YA Start Connection
LOW VOLTAGE LINE HIGH VOLTAGE LINE
L L, Ly Ly Ly [
| 1 Il 1 1 I
YA STARTER YA STARTER
Ly Ly Ly Ly Ly Ly Li Ly L3 Ly L3 Ly
1 2 3 4 5 6 1 2 3 4 5 6
SETsTereTs] i T
T | T2| T3 T4(LFS(LT6L T T2 T8 T0 T T2
o0—0O O—0O 0—O
T7 T8 T9 T10 TH T-12 T4 T7 T5 T8 T6 TO

—o_




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 i

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.

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.

e® 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 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.

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

@ Keep away from moving parts.

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

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 mountings, motor
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-
a1 :3(;?)3“:._ 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,P.B 143T-286T 5Yrs 2Yrs*
ROLLER BEARINGS CF, SD M 143T-215T 2Yrs 1Yr
all speeds all sizes 3 months 3 months 143T-449T 5Yrs 2 Yrs*
CF, CN, CS, CP E,H P B
182U-449U 5Yrs 2 Yrs*
When adding lubricant, keep all dirt out of the area. Wipe the fitting Contact
completely clean and use clean grease dispensing equipment. More C5, C6 H, P M504-689 3Yrs Lincoln |#
bearing 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,8C H 56-145T 5Yrs 2Yrs
allow excess grease or pressure to vent by running the motor for several N
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 2Yrs*
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.

PARTS

All parts should be ordered from Authorized Motor Warranty Stations.
Call your Lincoln Motors Sales Office for location and phone number.

A “Service Directory” listing all Authorized Motor Warranty Stations

by geographic location is available; request Bulletin SD-6. These shops
stock GENUINE Lincoln replacement parts and have factory trained
personnel to service your motor.

8. WHO TO CALL

For the location and phone number of the Lincoln Motors District Sales
Office nearest you, check your local Yellow Pages or call
1-800-MOTOR-4-U (1-800-668-6748) or visit our web site at

# www.lincolnmotors.com.

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

IM566-A December 1999

*

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
within any period of the warranty and the Seller’s inspection confirms
the existence of such defects, then the Seller shall correct the defect
or defects at its option, either by repair or replacement F.O.B. its own
factory or other place as designated by the Seller. The remedy provid-
ed the Buyer herein for breach of Seller’s warranty shall be exclusive.

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.

The Seller shall not be liable for any consequential damages in case of
any failure to meet the conditions of any warranty. The liability of the
Seller arising out of the supplying of said equipment or its use by the
Buyer, whether on warranties or otherwise, shall not in any case
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.

# - indicates change since last printing.

Information subject to change.
© 1999 Lincoln Motors, Electrical Group, Regal-Beloit Corporation
Printed in U.S.A.
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BULLETIN 947019A

SERVICE INSTRUCTIONS

OILGEAR TYPE "PVG" PUMPS

PURPOSE OF INSTRUCTIONS

These instructions have been prepared to simplify your work of installing, operating and maintaining Oilgear type "PVG" pumps.
Your acquaintance with the construction, principle of operation and characteristics of these units will help you attain satisfactory
performance, reduce shut-down and increase the units life. Some units have been modified from those described in this bulletin and

other changes may be made without notice.

Figure 1. Typical Oilgear "PVG" 065/075 (left) and 100/130 (right) Open Loop Pumps. (95069)

REFERENCE MATERIAL

Fluid Recommendations ..........ccccccovverriernae Bulletin 90000
Contamination Evaluation Guide . Bulletin 96004
Filtration Recommendations ... . Bulletin 90007
Piping Information Bulletin 90011

PUMP CONTROL INSTRUCTIONS
“P-INN” Pressure Compensator .............. Data sheet 947541
“P-INN/F” Pres. Compen. W/Load Sense Data Sheet 947542
“P-INN/H” Pres. Compen.
W/H.P. Limited ....ccoccovecvninncnnnnne Data Sheet 947543

“P-INN/G” Horsepower Limit
W/Load Sense .....ccoovirerrrerecrnnnes Data Sheet 947544
“P-2--" Dual Pressure Compen. ................ Data Sheet 947545
“P-A” and “P-B” Elect. Proportional
Pres. Compen. ......occoveneenn
“P-C--" Soft Starting
“V-§” Electrohydraulic Servo Valve

Data Sheet 947546
Data Sheet 947547

w/o Amplifier ..o Data Sheet 947719
“V-A” Electrohydraulic Servo Valve
W/AMPHFIET .ot Data Sheet 947720

I PREPARATION AND INSTALLATION

A. MOUNTING

PUMP WITHOUT RESERVOIR. The pump may be mounted
in any position. But, for convenience the recommended mount-
ing position is with the driveshaft on a horizontal plane and with
case drain port 1 on the top side. Secure the unit to a rigid mount-
ing surface. See section “B” on “Piping Information”.

PUMP WITH RESERVOIR. These units are usually fully piped
and equipped although it may be necessary to connect to super-

charge circuit when used. Mount reservoir on level foundation
with reservoir bottom at least six (6) inches above floor level to
facilitate fluid changes.

B. PIPING AND FITTINGS

See referenced “Piping Information” bulletin and individual cir-
cuit diagram before connecting pump to system. Inlet velocity
must not exceed 5 fps (1,5 mps). Inlet should be unrestricted
and have a minimum of fittings. An inlet strainer is not recom-
mended.

THE OILGEAR COMPANY
2300 So. 51st. Street

Re-Issued Sept., 1995

Milwaukee, Wisconsin 53219

Bulletin 947019A



Arrange line from “case drain” so case remains full of fluid
(non-siphoning). Case pressure be less than 25 psi (1,7 bar).
For higher case pressurcs and special shaft seals required, con-
tact our factory. The PVG-100 case to inlet differential pressure
must be less than 60 psi (4,1 bar) for speeds of 1200 and 1800
rpm. The PVG-130 case to inlet differential pressure must be
less than 60 psi (4,1 bar) for 1200 rpm and less than 50 psi (3,4
bar) for 1800 rpm. Casc to inlet differential pressure can be
described as (case pressure minus inlet pressure). For speeds
above 1800 rpm, contact our factory. Each drain line must be a
separate line, unrestricted, full sized and connected directly to
the reservoir below lowest fluid level. Provisions for opening
this line without draining (siphoning) reservoir should be made.

WARNING

Running pump in “Neutral” position (serve delivery) for
long periods of time without supercharge can damage the
pump.

System and pump must be protected against overloads by sepa-
rate high pressure relief valves. Install bleed valve(s) at highest
point(s) in system.

C. POWER

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

CAUTION

Never start or stop unit under load unless system is approved
by Oilgear. It may be necessary to previde delivery bypass
in some circaits.

D. DRIVE

See rotation direction plate on unit’s housing. Clockwise units
should not be driven counter-clockwise nor counter-clockwise
units driven clockwise. Use direct drive coupling. Size and in-
stall coupling per manufactures instructions.

CAUTION

Do not drive coupling onte pump driveshaft. If it is too tight,
it may be necessary to heat coupling (see manufacture’s in-
structions).

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

E. FILTRATION

To assure long life from your hydraulic system keep fluid clean
at all times. See reference bulletin on “Filtration Recommenda-
tions” and on “Contamination Evaluation”. Oilgear recommends
use of a filter in the pressure or return line. Replace filter
element(s) when 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 (nor-
mally a ratio of 4 with hydraulic oils).

F. FLUID COOLING

When pump is operated continuously at rated pressure or fre-
quently at peak load, auxiliary cooling of fluid may be neces-
sary. Fluid temperaturc should not exceed limits specified in
referenced Oilgear bulletin on “Fluid recommendations.

Bulletin 947019A
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G. AIR BREATHER

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

H. FLUID, FILLING AND STARTNG RECOM-
MENDATIONS

Refer to instruction plate on the unit, reservoir, machine and/or
reference “Fluid Recommendations” bulletin. Fire resistant flu-
ids and phosphate ester fluids can be used in accordance with
fluid manufactures recommendations.

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 sight gage. Remove case drain line and fill pump case
with hydraulic fluid.

Turn driveshaft a few times by hand with a spanner wrench to
be sure parts are free.

Table 1. TORQUE TO TURN SHAFT

100

Size Unit 075 130
Approx. Torque to turn

driveshaft - foot pounds 9 24

-Nm. 12 32

With pump under “no load”, or with pump control at “neutral”,
turn drive unit on and off several times before allowing pump to
attain full speed. The system can usually be filled by running
the pump and operating the control. Watch the fluid level in the
reservoir and stop pump. If the level reaches “low level” mark.
Add fluid and start again. With differential (cylinder) systems,
fluid must not be above “high level” when ram is retracted or
below “low level” when extended. Bleed air from the system by
loosening connections or opening petcocks at the highest point
in the system. Close connections or petcocks tightly when solid
stream of fluid appears.

II. CONSTRUCTION

Refer to Figures 2, 9 an 10. A driveshaft (301) runs through the
center line of pump housing (001) and valve plate (401) with
pump cylinder barrel (101) splined to it. A bearing (306)
supports the outboard end of the driveshaft and a bushing (402)
is part of valve plate assembly) supports the inboard end. The
pump cylinder barrel is carried in a polymerous (journal type)
cylinder bearing (202). The valve plate (401) has two crescent
shaped ports. Pumping piston/shoe assemblies (102) in the
cylinder barrel are held against a swashblock (201) by a shoe
retainer (104). The shoe retainer is held in position by the
fulerum ball (103) which is forced outward by shoe retainer
spring (105). The spring acts against the pump cylinder barrel
forcing it against the valve plate while also forcing the piston
shoes against the swashblock. The semi-cylindrical shaped
swashblock limits the piston stroke and can be swivelled in arc
shaped saddle bearings (204). The swashblock is swivelled by a
control {covered in referenced material).

(See Pages 4 and 5 for “III. PRINCIPLE OF
OPERATION”).
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IV. SPECIFICATIONS

See reference material, pump control material and individual application circuit for exceptions.

Table 2. NOMINAL PERFORMANCE DATA with 150-300 SSU viscosity fluids.

UNIT THEORETICAL RATED MAXIMUM  |FLOW RATE MINIMUM INLET MAXI- | POWER INPUT
MAXIMUM CONTINUOUS PRESSURE at 1800 rpm, rated PRESSURE MUM
DISPLACEMENT PRESSURE continuous pressure & psia (bar ) SPEED
14,7 psia (bar )
inlet condition
in3/revi mlirey psi bar psi bar gpm Vmi 11200 rpm | 1500 tpm | 1800 rpm M hp kw
PVGO75| 460 | 754 3750 | 2586 | 4250 2931 333 1260 1 6.2(43)] 6.9(48)[7.3(50) | 2700 § 664
PVG 100 600 | 983 5000 | 3448 | 5800 4000 | 424 1605 | 9.5(,66)[10.3 (70 111.2(77)] 2400 150 111,9
PVG130] 794 1302 3750 | 2586 | 4250 2931 576 2180 | 8.6(.59)| 9.2(,63)]10,8(,74)] 2400 150 19
Table 3. NOMINAL DIMENSIONS and WEIGHTS without controls.
UNIT LENGTH WIDTH HEIGHT WEIGHT FACE MTG.
in. mm. in. mm. in. mm. 1bs. ke.
075 12.0 | 3039 69 11745 | 63 160,4 55 25 SAE "B" 2 & 4 bolt
100 & 130 13.0 | 330,5 84 21291 73 1857 | 110 50 SAE "C" 2 bolt
See installation drawings for more detailed dimensions and port configurations.
V. MALFUNCTIONS AND CAUSES
A. UNRESPONSIVE OR SLUGGISH CON- D. LOSS OF PRESSURE
TROL
. . . . 1. Worn piston pump.
1. See referenced control instruction material. 2. Worn or grooved cylinder barrel (101) and/or valve plate
2. Low control input (pilot) pressure - for “R” and “V” (401) matching surfaces.
volume type controls only. 3. Worn piston/shoe assemblies (102) or piston bores in
3. Swashblock saddle bearings (204) worn or damaged. cylinder.
. S . 4. Faulty eutput circuit components.
B. INSUFFICIENT PUMP VOLUME out P
N _ E. EXCESSIVE or HIGH PEAK PRESSURE
1. Delivery limited by faulty control (see appropriate
control instruction material}. i . .
2. Obstructed suction circuit or insufficient supercharge 1. Faulty output circuit components (pay particular attention
volume, to relief valves).
3. Insufficient drive motor speed. F. EXCESSIVE NOISE
4. Worn or grooved cylinder barrel (101) and/or valve plate o ‘
(401) matching surfaces. . L )
5. Worn piston/shoe assemblies {102} or piston bores in I Pump incorrectly being stopped or started under load.
cylinder (101), : 2. Low fluid level in reservoir or insufficicnt supercharge
e i . 9 resulting in cavitation.
6. Worn or damaged piston shoe or swashblock (201). 3. Airentering hydraulic system.
C. IRREGULAR OR UNSTEADY OPERA- 4. Fluid too cold or viscosity too high.
" TION~ ) ’ 5. Suction line problem i.e.; obstructions in line, line too
long, line diameter too small or too many bends and/or
1. Faulty control. loops in line.
2. Fluid level in reservoir is low or supercharge is insuffi- 6. Broken or worn piston/shoe assembly (102).
cient. 7. Pump rotating in wrong direction.
3. Air entering hydraulic system.
4. Worn axial piston pump. (Continued on Page 6)
5. Faulty output circuit components (cylinder, motors,
valves, etc.). Page 3 Bulletin 947019A




II1. PRINCIPLE OF QPERATION

DRIVEN CLOCKWISE (RIGHT HAND), IS DESCRIBED.
DIAGRAMS ARE SHOWN FROM TOP (PLAN) VIEW.

SEE FIGURE 3. POSITION B. Rotating the driveshaft
clockwise turns the splined cylinder, which contains the pump-
ing pistons. When the cylinder is rotated, the pistons move in
and out of their bores as the shoes “ride” against the angled
swashblock.

As the cylinder rotates, the individual piston bores are connected,
alternately, to upper (port A) and lower (port B) crescent shaped
ports in the valve plate. While connected to the upper side (suc-
tion) port A, each piston moves outward, drawing fluid from
port A into the piston bore until it’s outermost stroke is reached.
At that point, the piston bore passes from upper crescent port to
the lower crescent port.

While rotating across the lower crescent, each piston moves
across the angled swashblock face. Thus each piston is forced

inward. Each piston displaces fluid thru the lower crescent to
port B until it’s innermost stroke is reached. At that point, the
piston bore passes from the lower to the upper crescent again
and the operating cycle is repeated.

SEE FIGURE 4. POSITION B/2. A study of the diagram will
show that the degree of swashblock angle determines the length
of piston stroke (difference between outermost and innermost
position) thereby determining the amount of delivery from the
punp. In this case, the stroke angle is one-half of the former
stroke angle. Therefore, the piston stroke is one half the former
and pump delivery is one half the former delivery.

SEE FIGURE 5. POSITION N. Neutral position results when
the control centers the swashblock. The swashblock angle is
now zero and swashblock face is now parallel to cylinder face.
Therefore, no inward or outward motion of the pump pistons
exist as piston shoes rotate around the swashblock face. The
lack of inward and outward motion results in no fluid being
displaced from the piston bores to the crescents in the valve
plate and consequently no delivery from pump ports.

Figure 2. Cut-a-way (cross-section) of typical "PVG" Pump (92011R).

Bulletin 947019A
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ONTROL_PIN (SEE APPROPIATE REFERENCE MATERIAL)
—SADDLE BEARINGS (204) UMPING PISTONS (102)
~—SWASHBLOCK (201} PUMF CYLINDER BARREL {101)
FULCRUM BALL (103)
PISTON SHOE RETAINER S UPPER CRESCENT
77T . TO PUMP PORT ’A}v

POSITION "8"
PISTON PUMP SHOWN
DELIVERING FULL
VOLUME FROM PORT “B”

DRIVESHAFT(

LOWER CRESCENT

(77777777 T TS SN To Pume PORT B°

T
PISTON PUMP E \\S;
STROKE

Wa
SWASHBLOCK SECTION "A~A
ANGLE FOR FULL

PORT"B" DELIVERY

Figure 3. POSITION B plan view (5V-12015-L)

POSITION "B/2" CONTROL. PIN
PISTON PUMP SHOWN
DELIVERING ONE HALF 7Ll
OF MAXIMUM IV(‘JLUME 7777 '/ N N
FROM PORT "B" '/ N7 TF y N Q\\
i HINEEE DN
N 7 CLY
/)
///
7
/B
ik
SWASHBLOCK STROKE
ANGLE FOR /2

DELIVERY, PORT “B"

Figure 4. POSITION B/2 plan view (5V-12015-L)

POSITION "N "

PISTON PUMP SHOWN
AT NEUTRAL (NO

STROKE, NO DELIVERY),

XCON’TROL PIN

‘i i

3
.

-
SWASHBLOCK
ANGLE FOR &

DELIVERY {"NEUTRAL")

Figure 5. POSITION N plan view (5V-12015-L)

(See Page 3 for "1V SPECIFICATIONS")
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G EXCESSIVE HEATING

Operating pump above rated or peak pressure.

Low fluid fevel in reservoir or insufficient supercharge.
Air entering hydraulic system.

Worn pistosn pump.

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

Faulty output circuit components (continuous blowing re-
lief valves or “slip” through valves, cylinder, etc.)
Insufficient cooling provision or clogged coolers.

VI. TESTING AND ADJUSTING

DR W -

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

A. PISTON PUMP

To check for worn piston pump, measurement of the leak can
be made from the case drain while pump is under pressure. Af-
ter 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 con-
tainer or reservoir. The pump case must remain full of fluid
during this test.

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.

With an accurate high pressure gage 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 flow meter
or time 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 with Table 4. Additional
leakage indicates wear, but does not become critical until it
impairs performance.

VII. DISASSEMBLY
A. PREPARATION

When disassembling or assembling unit, we recommend choos-
ing an area where no traces of dust, sand or other abrasive par-
ticles, which could damage the unit, are in the air. We also rec-
ommend not working near welding, sand-blasting, grinding
benches and the like. Place all parts on a CLEAN surface. To
clean parts which have been disassembled, it is important to use
CLEAN selvents. All tools and gages should be clean prior to
working with these units and new, CLEAN threadless rags used
to handle and dry parts.

WARNING: NEVER attempt to remove or install any com-
ponents or assembly while unit and system is running. Al-
ways stop the pump, shut-off power and release pressure
from the system before servicing or testing. Be sure provi-
sions have been made so 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 “1 A” and drain pump
case through the remaining (port “1” or 1A”) on bottom of case.
If plugs are inaccessible, it may be necessary to remove pump
from mounting (and drive motor) before draining it.

After removing pump from mounting, but before disassembly,
cap or plug all ports and clean the outside of unit thoroughly to
prevent entry of dust into the system.

Refer to figures 9 and 10. Depending upon what part or parts
are to be inspected, it may not be necessary to completely take
apart all assemblies.

B. CONTROL GROUP

See reference material for applicable information on the control
your unit is equipped with. Some force is required to remove
the control housing. Remove socket head cap screws and lift
the control group assembly, with control pin, straight up from
the top of the pump assembly. Control pin may or may not re-
main in the swashblock (201). Remove control gasket and o’rings
from pump housing.

C. VALVE PLATE GROUP

If another unit is coupled to thru shaft units, it will be necessary
to remove coupling (half) before removing valve place. Block
unit on bench with driveshaft facing down. Remove valve plate
(401) by removing four hex head cap screws (403) and lifting
straight up. Remove valve plate gasket (411) and o’ring (404).

Table 4. NOMINAL CASE SLIP vs High Pressure at 1800 rpm (viscosities of 90-110 SSU)

Pump Size Case Slip at Full Stroke and Indicated Pressure
500 psi 1000 psi | 2000 psi | 3000psi | 3750 psi | 4000 psi | 5000 psi
075 cipm 130 195 455 760 1070 NA NA
Ipm 2,1 3.2 7,5 12,5 17,5 NA NA
100 cipm 190 250 400 600 900 1200
lpm 3,1 4,1 6,5 9,8 14,7 19,7
130 cipm 300 400 600 1600 140 NA NA
Ipm 49 6.6 9,8 16,4 22,9 NA NA
Bulletin 947019A Page 6



D. ROTATING GROUP

WARNING: Size 100 and 130 rotating group weigh approxi-
mately 15 Ibs. (7 kg). Extreme care must be taken not to dam-
age cylinder wear surface (that matches against the valve plate),
bearing diameters or piston shoes. Assistance from others and
use of proper lifting techniques are strongly recommended to
prevent personal injury.

On thru shaft units, the tailshaft bushing assembly (307, 308,
309) or a coupling will have to be removed (a “jacking” screw
can be used) before rotating group can be disassembled. Place
the pump in a horizontal position and remove the rotating group
by turning shaft (301) slowly while pulling the cylinder barrel
(101) from the housing.

Mark (number) each pump piston shoe assembly (102) and its
respective bore in cylinder barrel (101) and shoe retainer (104).
See Figure 7. Lift out shoe retainer (104) with pistons (102) and
remove fulcrum ball (103) and shoe retainer spring (105).

SHOE RETAINER (104}

4 PISTON/SHOE ASSEMBLY (112}

FULCRUM BALL (103}
SHOE RETAINER SPRING (105}

CYLINDER BARREL (101}

Figure 7 ROTATING GROUP DISASSEMBLY (5V-12015-L).

Remove retaining ring (208) and pull the hydrodynamic bear-
ing (202) and roll pins, if necessary, (205) from the housing.
Note position of roll pin (205) inside of case.

E. DRIVESHAFT GROUP

Remove drive key (303) if used and driveshaft bearing retainer
ring (305). Grasp outboard end of driveshaft (301) and pull out
from pump housing. Remove shaft seal retainer (302) and shaft
seal (007) from housing only if nccessary.

F. SWASHBLOCK GROUP

For size 100 and 130 only, remove flat head screws (206) and
guide plate (203). Reach inside the case and remove the
swashblock (201) and saddle bearings (204).

VIII. INSPECTION

Clean all parts thoroughly. Inspect all seals and o’rings for
hardening, cracking or deterioration and replace if necessary.
Check all locating pins for damage and springs for cracking or
signs of cracking or signs of fatigue.

WARNING — Always wear safety goggles when using selvents
or compressed air. Failure to wear safety goggles could result
in serious personal injury.

A. CONTROL GROUP

See applicable reference material on pump controls. Be sure to
carefully check control pin for cracks and/or signs of fatigue.
Check fit of pin in swashblock. It should be a slip fit without
“slide-play”.

B. VALVE PLATE GROUP

Inspect the valveplate (401) surface that mates with the cylinder
barrel (101) for excessive wear or scoring. Remove minor
defects by lightly stoning the surface with a hard stone that is
flat to within 0.001" (0,03mm). Be sure to stone lightly. Any
excessive stoning will remove the hardened surface. If wear or
damage is extensive, replace the valve plate.

C. ROTATING GROUP

Inspect cylinder barrel (101) piston bores and the face that mates
with valve plate for wear and scoring. Remove minor defects on
the face by lightly stoning or lapping the surface. If defects can
not be removed by this method, replace the cylinder barrel.

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

See Figure 8. Check each shoe face for nicks and scratches.
Check the shoe for smooth pivot action on piston. If one or
more piston/shoe assembly needs to be replaced, replacement
of all piston/shoe assemblies is necessary. When installing
new piston/shoe assemblies or rotating group, make sure pis-
tons are free in their respective bores.

N e EQUAL M??ETN o
== 000! {0025mm
) AT THIS]

A X / “\ ™~ DIMENSION
2
©.076 mni WHEN NEW 5 <O

Page 7

0.003 INCHES
SN
0.006 INCHES
OR WHEN WORN ALL SHOE
©152 mmy FACES MUST BE
FREE OF NICKS

Figure 8 PISTON and SHOE INSPECTION (5V-12015-L).
D. 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 very small hole in the face of
the swashblock. These holes provide "porting" for the hy-
drostatic balance fluid (of the piston/shoe assembly) to be chan-
neled through the swashblock to the face of the saddle bearing
(providing pressure lubrication).

Compare saddle bearing (204) thickness in worn area to thick-
ness in an unworn area. Replace saddle bearings if difference is
greater than 0.015 in. (0,4 mm). Check mating surface of
swashblock for cracks or excessive wear. Swashblock movement
in saddle bearings must be smooth. Replace if necessary.

Bulletin 947019A



E. DRIVESHAFT GROUP

Check shaft seal (007) for deterioration or cracks. Replace (press
out) if necessary. Check shaft bearing (306) for galling, pitting,
binding or roughness. Check rear shaft bushing in valve plate.
Check shaft and it’s splines for wear. Replace any part neces-
sary.

IX. ASSEMBLY

Refer to figures 9 and 10. The procedure for assembling the
pump are basically the reverse order of disassembly procedures.
During assembly, install new gaskets, seals and o’rings. Apply a
thin film of CLEAN grease or hydraulic fluid to sealing compo-
nents to ease assembly. If a new rotating group is used, lubricate
thoroughly with CLEAN hydraulic fluid. Apply fluid generously
to all wear surfaces.

A. SWASHBLOCK GROUP

If removed, press shaft seal (007) into front of pump housing
and then place housing on bench with mounting flange side down.
If replaced or removed, press two roll pins (207) into the pump
housing so pins extend 0.050 to 0.065 inches (1,3 to 1,6 mm)
from casc. Grease back side of saddle bearing (204) and place
on the pin to locate the bearing in pump case. Be sure the pin
does not protrude.

For size 100 and 130 only. partially insert swashblock (201)
into pump housing then insert guide plate (203) into the case, so
flat head cap screws (206) can be used to fasten the guide plate
(203) to the housing, and place the swashblock (201) on the
guide plate (203) making sure the guide plate (203) is in the
groove of the swashblock (201). For other sizes, insert
swashblock (201) into pump housing. Once in place, be sure
swashblock swivels in the saddle bearings. With new bearings,
swivelling may be stiff (not always smooth).

Be sure the roll pin (205) [two are used on size 130] is inserted
into the cylinder bearing (202). Position the cylinder bearing so
the pins are located nearest the control facing the outboard end
of driveshaft (301). The bearing should be positioned with
“scarf” cuts positioned top and bottom and with pir (205) lo-
cated on top of internal cast boss. The bearing should fit into
place with alittle difficulty and be square to the axis of the pump,
Tap bearing into place if necessary using extreme care not to
damage the bearing. Insert retaining ring (208) to hold bearing
in place.

B. DRIVESHAFT GROUP

Place housing on its side with the axis horizontal and then in-
stall seal retainer (302). Place front driveshaft bearing (306) onto
driveshaft (301) and lock in place with shaft retaining ring (304).
Lubricate shaft seal (007) and shaft, then insert driveshaft (301)
and bearing assembly into housing and lock in place with
driveshaft bearing retainer ring (305).

C. ROTATING GROUP

See Figure 7. 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
(numbered on disassembly) pistons (102) into their correspond-
ing (numbered) holes of the shoe retainer (104). As a unit, fit

Bulletin 947019A

the pistons into their corresponding (numbered) bores in the
cylinder barrel. DO NOT FORCE. If aligned properly, the pis-
tons will fit smoothly.

WARNING — The assembled rotating group for sizes 100 and
130 weighs approximately 15 Ibs. (7kg). Assistance from
others and proper lifting techniques is strongly recommended
to prevent persenal injury. The rotating group can now be care-
fully installed over the tail of the driveshaft (301) and into the
pump housing (001). When installing the rotating 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 driveshaft spline
and rotate slightly to engage shaft splines. Continue to slide cyl-
inder forward until it encounters the cylinder bearing (202). Lift-
ing the tailshaft slightly helps cylinder (101) and cylinder
bearing (202) engagement. Continue pushing cylinder forward
until the piston shoes contact the swashblock. At this point, the
back of the cylinder should be located approximately 0.4 in.
(10,2 mm) outside the back of the pump housing. On thru shaft
units without another pump or device connected to them, in-
stall roll pin (309) into spline cover (307), slide assembly
onto shaft (301) and secure in place with socket head shoulder
screw (308).

D.VALVE PLATE GROUP

Place pump housing on bench with open end facing up. Instalt
new o’ring (411) and gasket (407) on housing. Make sure the
tail end of shaft engages bushing (in rear ported valve plates)
while positioning valve plate (401) on pins (005) and housing.
Finger tighten hex head cap screw (403) closest to o’ring (404)
first then alternately tighten the other cap screws. On thru shaft
units connected to another pump or device, install coupling (half).

SEE SECTION “I. PREPARATION and
INSTALLATION”
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X. PARTS LIST

Parts used in this assembly are per Oilgear specifications. Use Oilgear parts to insure compatibility with assembly requirements. When
ordering replacement parts, be sure to include pump type and serial number, bulletin number and item number. To assure seal and
packing compatibility, specify type of hydraulic fluid.

ITEM NO. DESCRIPTION ITEM NO. DESCRIPTION
000 HOUSING ASSEMBLY GROUP 300 DRIVESHAFT ASSEMBLY GROUP
1At Dttt ey side por
004 Plug, SAE 301B* Dr{veshaft, lhm w/SAE Spline (side port)
005 Pin, Roll 301D Driveshaft, w/Keyway (rear port)
006 Pin, Roll 301E Driveshaft, w/SAE Spline (rear port)
ggg geal, Shaft 302 Retainer, Seal
ocrew 303 Key. Driveshaft
010 Seal, O’ring 304 Rinyg, Shaft Retainer
100 ROTARY ASSEMBLY GROUP 305 Ring, Driveshaft Bearing Retainer
101 Barrel, Cylinder 3006 Bearing, Front Driveshaft
102 Assembly, Piston/Shoe 307 Cover, Spline
103 Ball, Fulcrum 308 Screw, Sock. Hd. Cap Shoulder
104 Retainer, Shoe 309 Pin, Roll
105 Spring, Shoe Retainer
400 VALVE PLATE ASSEMBLY GROUP
200 SWASHBLOCK ASSEMBLY GROUP 401A Valve Plate, side port/rear shaft
201 Swashblock 401E Valve Plate, side port/no rear shaft
202 Bearing, Cylinder 4011 Valve Plate, rear port
203%* Plate, Guide 402 Bushing, (part of valve plate)
204 Bearing, Saddle 403 Screw, Hex. Hd.
205 Pin, Roll 404 Seal, O’ring
206%* Screw, Flt. Hd. Cap 405 Seal, O’ring
207 Pin, Roll 406 Seal, O’ring
208 Ring, Retainer 407 Seal, O’ring
408 Plug, SAE
ok G, 409 Plug, SAE
Size 100 & 130 only 410 Plug, SAE
411 Gasket, Valve Plate
412 Cover, Rear Shaft
413 Seal, O’ring
414 Screw, Sock. Hd. Cap

O'RING SIZES
ARP 568 Uniform Size Number with Durometer

ITEM PUMP SIZE

NO. 075 100 & 130
010 912-70 912-70
404 012-90 013-90
405 902 - 90 902 - 90
406 903 - 90 903 - 90
407 904 - 90 904 - 90
413 138 -70 138-70

PARTS DRAWINGS ON PAGES 10 AND 11
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Figure 9. Cross Section and Plan View Parts Drawing (516246 sh. 1 of 3).
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XI. AFTER SALES SERVICES

Oilgear builds products that last. However, it is the nature of
this type of machinery to require proper maintenance
regardless of the care that goes into its manufacture. Oilgear
has several service programs to help you.

“STAY-ON-STREAM’ SERVICE

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

SERVICE SCHOOLS

Oilgear holds schools to train your maintenance personnel. A
“general” hydraulic or electronic school is conducted in our
Milwaukee plant on a regular basis. “Custom” schools, specifi-
cally addressing your particular hydraulic and electrohydraulic
equipment can be conducted in your plant.

SPARE PARTS AVAIBILITY:

Prepare for 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 techni-
cians also stand ready to assist your maintenance people in
trouble-shooting and repairing equipment.

OILGEAR EXCHANGE SERVICE

Standard replacement pumps and motors are available to users
of Oilgear equipment where comparable units will be returned
in exchange. When standard replacements must be modified to
replace units which are special, shipment will depend on avail-
ability of parts, assembly and test time necessary.

To obtain this service, place and order for an exchange unit and
provide the serial number and type designation. The replace-
ment unit will be shipped F.O.B. our factory, Milwaukee, Wis-
consin. User retains the replacement and returns the worn unit
prepaid to The Oilgear Company for reconditioning and test.
When the unit is reconditioned or stocked, the user is billed the
cost of reconditioning or a flat rate exchange price if one has

been applied to that particular type of unit.

A
Oilgea

PERFORMANCE

v

ASSURANCE

THE OILGEAR COMPANY
2300 So. Slst. Strect
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Parts List

Single Pressure Compensator Control

Paris used in this assembly are per Oilgear specifications. Use Oilgear parts to snsure compatibility with assembly
requirements. When ordering replacement paris, be sure to include pump type designation and serial number stamped
on nameplate, bulletin and item number. To assure seal and packing compatibility, specify type of hydraulic fluid used.

ITEM

NO. DESCRIPTION

301 Housing, Control

302 Piston, Main Control
303 Piston, Bias Control
304 Cap, End

305 Spool, 4-Way Valve
306 End Plug, 4-Way Valve
307 Poppet, Relief Valve
308 Seat, Relief Valve

309 Bonnet, Relief Valve
310 Screw, Relief Valve Adjusting
311 Pin, Control Piston
312 Shim, Relief Valve

313 Gasket, Control Housing
314 Gasket, Control Head
315 Screw, S.H.C.

316 Screw, S.H.C.

316A Screw, S.H.C.

318 Nut, Jam

319 Orifice, (OP-6)

321 Plug, SAE

ITEM
NO.
322
323
324
325
326
327
328
329
330
331
333
334
335
336
337
338
339
341
343
344

DESCRIPTION
Plug, SAE

Plug, SAE

Orifice, (OP-4)
Orifice, (OP-3)
Orifice, (OP-2)
Spring, Relief Valve
Spring, 4-Way Valve
Spring, Bias Piston
Seal, O'ring

Seal, O'ring

Seal, O'ring

Seal, O'ring

Seal, O'ring

Seal, O'ring

Ring, Back-up
Seal, O'ring

Plug, SAE

Washer

Orifice, (OP-14)
Oiifice, (OP-01)

APR 568 UNIFORM SIZE NUMBERS
for O'ring (w/Durometer) and Back-up Rings

ITEM
NO.
330
331
333
334
335
336
337
338

PUMP SIZE
065 & 075

012-90
014-90
906 - 90
908 - 80
910 - 90
904 - 90
014
902 - 90

issued March, 1996
DS-947551

OILGEAR
2300 So. 51st. Street
Milwaukee, Wl USA 53219

Telephone:
Fax:

(414) 327-1700
(414) 327-0532
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TRONAIR MSDS-1029

ExxonMobil

490110-00 MOBIL AERO HFA
MATERIAL SAFETY DATA BULLETIN

PRODUCT NAME: MOBIL AERO HFA
SUPPLIER: EXXONMOBIL OIL CORPORATION
3225 GALLOWS RD.

FAIRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect): 609-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-3296

Product and Technical Information:

Lubricants and Specialties: 800-662-4525 800-443-9966
Fuels Products: 800-947-9147

MSDS Fax on Demand: 613-228-1467

MSDS Internet Website: http://emmsds.ihssolutions.com/

CHEMICAL NAMES AND SYNONYMS: PET. HYDROCARBONS AND ADDITIVES
GLOBALLY REPORTABLE MSDS INGREDIENTS:
None.
OTHER INGREDIENTS:
Substance Name Approx. Wt%

HYDROTREATED LIGHT NAPHTHENIC 85-95
DISTILLATE (PETROLEUM)
(64742-53-6)

See Section 8 for exposure limits (if applicable).

This product is considered hazardous according to regulatory guidelines
(See Section 15).

EMERGENCY OVERVIEW: Red Liquid. DOT ERG No. : NA
POTENTIAL HEALTH EFFECTS: Low viscosity material-if swallowed may

1



enter the lungs and cause lung damage. Prolonged repeated skin
contact with low viscosity materials may defat the skin resulting
in possible irritation and dermatitis.

For further health effects/toxicological data, see Section 11.

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with soap and water. Remove
contaminated clothing. Launder contaminated clothing before
reuse. Discard shoes if material has penetrated to inside
surfaces. High pressure accidental injection through the skin
requires immediate medical attention for possible incision,
irrigation and/or debridement.

INHALATION: Remove from further exposure. If respiratory irritation,
dizziness, nausea, or unconsciousness occurs, seek immediate
medical assistance and call a physician. If breathing has
stopped, use mouth to mouth resuscitation.

INGESTION: Get medical assistance and call a physician immediately.
Do not induce vomiting or give anything by mouth to an
unconscious person.

NOTE TO PHYSICIANS: Material if ingested may be aspirated into the
lungs and can cause chemical pneumonitis. Treat appropriately.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire control or dilution from entering streams, sewers, or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: None.

COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustion.

Flash Point C(F): > 105(221) (ASTM D-93).

Flammable Limits (approx.% vol.in air) - LEL: NE, UEL: NE

NFPA HAZARD ID: Health: 1, Flammability: 1, Reactivity: O

NOTIFICATION PROCEDURES: Report spills as required to appropriate
authorities. U. S. Coast Guard regqulations require immediate
reporting of spills that could reach any waterway including
intermittent dry creeks. Report spill to Coast Guard toll free
number (800) 424-8802. 1In case of accident or road spill notify
CHEMTREC (800) 424-9300.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: Eliminate all ignition
sources. Ventilate area. Adsorb on fire retardant treated
sawdust, diatomaceous earth, etc. Shovel up with spark-resistant
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shovel and remove to appropriate waste disposal facility in
accordance with current applicable laws and regulations.
ENVIRONMENTAL PRECAUTIONS: Prevent spills from entering storm sewers
or drains and contact with soil.
PERSONAL PRECAUTIONS: See Section 8

HANDLING: Avoid prolonged repeated skin contact. Avoid inhalation of
vapors or mists. Wash thoroughly after handling. High pressure
injection under the skin may occur due to the rupture of
pressurized lines. Always seek medical attention.

STORAGE: Do not store in open or unlabelled containers. Store away
from strong oxidizing agents and combustible materials. Store in
a cool, dry, well ventilated area away from heat.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue (liquid
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
be disposed of in an environmentally safe manner and in
accordance with governmental regulations.

OCCUPATIONAL EXPOSURE LIMITS: When mists/aerosols can occur, the following are
recommended: 5 mg/m3(as oil mist)- ACGIH Threshold Limit Value (TLV),
10 mg/m3 (as o0il mist)

- ACGIH Short Term Exposure Limit (STEL), 5 mg/m3 (as oil mist) - OSHA
Permissible Exposure Limit (PEL)

VENTILATION: Use in well ventilated area. If mechanical ventilation
is necessary, equipment should be explosion proof.

RESPIRATORY PROTECTION: Approved respiratory protective equipment must
be used when vapor or mists concentrations exceed applicable
standards. No special requirements under ordinary conditions of
use and with adequate ventilation.

EYE PROTECTION: Normal industrial eye protection practices should be

employed.
SKIN PROTECTION: If prolonged or repeated skin contact is likely,
impervious gloves should be worn. Good personal hygiene

practices should always be followed.

Typical physical properties are given below. Consult Product Data Sheet
for specific details.

APPEARANCE: Liquid
COLOR: Red



ODOR: Mild

ODOR THRESHOLD-ppm: NE

pH: NA

BOILING POINT C(F): NE

MELTING POINT C(F): NA

FLASH POINT C(F): > 105(221) (ASTM D-93)
FLAMMABILITY (solids): NE

AUTO FLAMMABILITY C(F): NE
EXPLOSIVE PROPERTIES: NA
OXIDIZING PROPERTIES: NA

VAPOR PRESSURE-mmHg 20 C: NE
VAPOR DENSITY: NE

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.85
SOLUBILITY IN WATER: Negligible
PARTITION COEFFICIENT: NE

VISCOSITY AT 40 C, cSt: 13.8
VISCOSITY AT 100 C, cSt: 5.3
POUR POINT C(F): -70(-94)

FREEZING POINT C(F): NE
VOC: < 80.00 (Wt. %); 5.669 lbs/gal
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE

10. STABILITY AND REACTIVITY

STABILITY (THERMAL, LIGHT, ETC.): Stable.

CONDITIONS TO AVOID: Heat, sparks, flame and build up of static
electricity. Protect from direct sunlight.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

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

HAZARDOUS POLYMERIZATION: Will not occur.

11. TOXICOLOGICAL DATA

---ACUTE TOXICOLOGY---

ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000
mg/kg). ---Based on testing of similar products and/or the
components.

DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than
2000 mg/kg). =---Based on testing of similar products and/or the
components.

INHALATION TOXICITY (RATS): Not established

EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based

on testing of similar products and/or the components.

———-SUBCHRONIC TOXICOLOGY (SUMMARY)---
Severely solvent refined and severely hydrotreated mineral base oils
have been tested at Mobil Environmental and Health Sciences
Laboratory by dermal application to rats 5 days/week for 90 days
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at doses significantly higher than those expected during normal
industrial exposure. Extensive evaluations including microscopic
examination of internal organs and clinical chemistry of body
fluids, showed no adverse effects.

--—-CHRONIC TOXICOLOGY (SUMMARY)---

The base oils in this product are severely solvent refined and/or
severely hydrotreated. Chronic mouse skin painting studies of
severely treated oils showed no evidence of carcinogenic effects.
These results are confirmed on a continuing basis using various
screening methods such as the Mobil Modified Ames Test and
IP-346.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE AND EFFECTS: This environmental assessment was conducted
using information on the individual components as no test data was
available for this specific formulation.

ECOTOXICITY: This material is not expected to be harmful to aquatic
organisms.

MOBILITY: Dissolution of the higher molecular weight hydrocarbon
components in water will be limited, but losses through sediment
adsorption may be significant.

PERSISTENCE AND DEGRADABILITY: The majority of the components in this
product are expected to be inherently biodegradable.

BIOACCUMULATIVE POTENTIAL: This product contains components with the
potential to bio-accumulate.

13. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL: Product is suitable for burning in an enclosed,
controlled burner for fuel value or disposal by supervised
incineration. Such burning may be limited pursuant to the
Resource Conservation and Recovery Act. 1In addition, the product
is suitable for processing by an approved recycling facility or
can be disposed of at an appropriate government waste disposal
facility. Use of these methods is subject to user compliance
with applicable laws and regulations and consideration of product
characteristics at time of disposal.

RCRA INFORMATION: The unused product, in our opinion, is not
specifically listed by the EPA as a hazardous waste (40 CFR,
Part 261D), nor is it formulated to contain materials which
are listed hazardous wastes. It does not exhibit the hazardous
characteristics of ignitability, corrosivity, or reactivity. The
unused product is not formulated with substances covered by the
Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.



USA DOT: NOT REGULATED BY USA DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
IMO: NOT REGULATED BY IMO.

IATA: NOT REGULATED BY IATA.

15. REGULATORY INFORMATION

US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance
with OSHA 29 CFR 1910.1200 and determined to be hazardous.

EU Labeling: Product is not dangerous as defined by the European Union
Dangerous Substances/Preparations Directives.

Symbol: Not applicable.

Risk Phrase(s): Not applicable.

Safety Phrase(s): S24-62.
Avoid contact with skin. TIf swallowed, do not induce vomiting:
seek medical advice immediately and show this container or label.

Contains: Low Viscosity 0Oil.

Governmental Inventory Status: All components comply with TSCA,
EINECS/ELINCS, AICS, METI, and DSL.

U.S. Superfund Amendments and Reauthorization Act (SARA) Title III:
This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".

SARA (311/312) REPORTABLE HAZARD CATEGORIES:
CHRONIC ACUTE

This product contains no chemicals subject to the supplier notification
requirements of SARA (313) toxic release program.

The following product ingredients are cited on the lists below:
CHEMICAL NAME CAS NUMBER LIST CITATIONS

TRIPHENYL PHOSPHATE (0.15%) 115-86-6 22

--- REGULATORY LISTS SEARCHED ---

1=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK
2=ACGIH Al 7=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK
4=NTP CARC 9=0SHA CARC 14=TSCA 6 19=FL RTK 24=NJ RTK
5=NTP SUS 10=0SHA Z 15=TSCA 12b 20=IL RTK 25=PA RTK

26=RI RTK

Code key: CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive
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16. OTHER INFORMATION

USE: AVIATION HYDRAULIC FLUID

NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.

Health studies have shown that many hydrocarbons pose potential human
health risks which may vary from person to person. Information provided
on this MSDS reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
considered:

INJECTION INJURY WARNING: 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.

Precautionary Label Text:
CONTAINS LOW VISCOSITY OIL
CAUTION!

LOW VISCOSITY MATERIAL-IF SWALLOWED, MAY BE ASPIRATED AND CAN CAUSE
SERIOUS OR FATAL LUNG DAMAGE. MAY CAUSE NOSE, THROAT AND LUNG
IRRITATION, DIZZINESS, NAUSEA, LOSS OF CONSCIOUSNESS.

PROLONGED, REPEATED SKIN CONTACT MAY CAUSE IRRITATION.

Keep away from heat, sparks, and flame. Avoid breathing vapor. Avoid
contact with skin or clothing. Keep container closed. Use with adequate
ventilation.

FIRST AID: If inhaled, remove to fresh air. 1If not breathing, give
artificial respiration, preferably mouth-to-mouth. If breathing is
difficult, give oxygen. Call a physician immediately. In case of
contact, wash skin with soap and water. Remove contaminated clothing.
Call a physician if irritation persists. Wash or dispose of contaminated
clothing. If swallowed, seek immediate medical attention. Do not induce
vomiting. Only induce vomiting at the instruction of a physician.

For industrial use only. Not intended or suitable for use in or around a
household or dwelling.

Empty container may contain product residue, including flammable or
explosive vapors. Do not cut, puncture, or weld on or near container.
All label warnings and precautions must be observed until container has
been thoroughly cleaned or destroyed.

Refer to product Material Safety Data Bulletin for further safety and
health information.
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For Internal Use Only: MHC: 1% 1* NE 1* 1*, MPPEC: C, TRN: 490110-00,
ELIS: 400275, CMCS97: 970584, REQ: MIAMI, SAFE USE: C
EHS Approval Date: 12AUG2003
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Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
license under valid patents. Appropriate warnings and safe handling
procedures should be provided to handlers and users. Alteration of this
document is strictly prohibited. Except to the extent required by law,
republication or retransmission of this document, in whole or in part, is
not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution
system. Exxon Mobil Corporation and its affiliated companies neither
represent nor warrant that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxonMobil 0Oil Corporation
Environmental Health and Safety Department, Clinton, USA
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1972 (R1993)
First edition

) 6 December 1972

AMERICAN NATIONAL STANDARDS INSTITUTE e A NATIONAL STANDARD FOR FLUID POWER

Hydraulic fluid power — Particulate contamination
analysis — Extraction of fluid samples from lines of an
operating system
(Technically identical to 1SO 4021:1977)

(NFPA/T2.9.1-1972)
(Metric only)

SPONSOR

National

FLUID POWER
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Descriptors: hydraulic fluid power, liquids, chemical analysis, sampling, contamination.



ANSI/B93.19M-1972

Hydraulic fluid power — Particulate contamination
analysis — Extraction of fluid samples from lines of an

operating system

0 Introduction

In hydraulic fluid power systems, power is transmitted and
controlled through a fluid under pressure within an en-
closed circuit. The fluid is both a lubricant and a power-
transmitting medium

Reliable system performance requires control of the fluid
medium. Qualitative and quantitative determination of par-
ticulate contamination In the fluid medium requires preci-
sion in obtaining the sample and determining the nature
and extent of contamination.

The most representative sample is obtained from a system
while the fluid is following in a turbulent manner. This stan-
dard gives the procedure for obtaining that sample, known
as a dynamic sample.

1 Scope

This standard specifies a method of extracting dynamic
fluid samples from a line of an operatlng hydraulic fluid
power system.

The hydraulic fluid samples must be representative of the
particulate contaminant in the fluid flowing at the point of
sampling. (The samples are used for particulate contamina-
tion analysis.)

2 References

ISO 1219, Fluid power systems and components —
Graphic symbols.

1SO 5598, Fiuid power — Vocabulary.

3 Definitions

3.1 fluld sampling, dynamic: The extraction of a sample
of fluid from a turbulent section of a flow stream.

3.2 fluld sampling, static: The extraction of a sample of
fluid from a fluid at rest.

3.3 sampler, turbulent: A device for creating turbulence In
the main stream while extracting a fluid sample.

3.4 For definitions of other terms used, see ISO §598.

4 Graphic symbols
Graphic symbols used are in accordance with 1SO 1218.

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 if
turbulent flow conditions exist in the main stream.



ANSI/B93.19M-1972

6.1.1 Permanently attach the ball vaive 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 capilary 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 withdrawing
the capillary tubing.

7.7 Where a sampling device incorporating a quick discon-
nect coupling is used, disconnect the separable portions of
the sampling device and remove any residual fluid films by
flushing with a suitable solvent.

7.8 Immediately upon disconnection, replace the dust cap
on the permanently mounted section of the quick discon-
nect coupling.

8 Identification statement

Use the following statement in test reports, catalogs and
sales literature when electing to comply with this standard:

“Method of extracting fluid samples conforms to
ANSI/B93.19M-1972, Hydraulic fluid power — Particulate
contamination analysis — Extraction of fluid samples from
lines of an operating system.”

Non-check valve, female

quick disconnect (if used)

00—

Check valve, male

quick disconnect

| =

Ball valve

Figure 1 — Typical field type sampling device
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INSTRUMENT CERTIFICATION NOTICE

The gauge Certificates of Calibration supplied for the gauge(s) on this unit contain the
calibration data for the actual instrument calibrated, along with the calibration date of the
STANDARD used to perform the calibration check.

The due date for re-calibration of the instrument should be based upon the date the instrument
was placed in service in your facility. Re-calibration should be done on a periodic basis as
dictated by the end user's quality system or other overriding requirements.

Note that Tronair, Inc. does not supply certificates of calibration on flow meters or pyrometers
unless requested at the time of placed order. These instruments are considered reference
indicators only and are not critical to the test(s) being performed on the aircraft.

1740 Eber Rd Tronair, Inc. Phone: (419) 866-6301
Holland, OH 43528-9794 www.tronair.com 800-426-6301
USA Email: sales@tronair.com Fax: (419) 867-0634




