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CHAPTER 29
HYDRAULIC POWER

TABLE OF CONTENTS

Subject Subject No,
HYDRAULIC SYSTEMS . . . T T B L T T Y 29.0

Description and Operstion
Hydraulic Accumulators
Hydraulic Fluid
Hydraulic Pumps
Auxilisry Hydraulic Pumps
Engine-Driven Hydraulic Pumps
Main Cargo Door Eydrsulic Pump
Hydraulic Reservoirs
Auxiliery Hydraulic Reservoir
Utility Hydrsulic Reservoir
Hydraulic Reservoir Pressurization System
LAir Pressure Regulator
Reservoilr Air Charging Valve
Reservoir Pressurization Filters
Hydraulic Self-Sealing Couplings
Hydrsulié System Check Velves
Cone Check Valves
Swing Check Velves
Hydrsulic System Filters
Pressure Filters
System Return Filters
Utility Pump Return Filters
Main Cargo Door Hydrasulic Pump Filter
Hydraulic System Relief Valves
Hydraulic Valves
Bypess Valve (Manual Depressurizing)
. Hydraulic Supply (Fire) Shutoff Valve
Interconnect Valves
Tubing
Trouble Shooting
Unit Servicing
Adjustment /Test
Inspection/Check
Approved Repairs
Protection aethod

10
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Sub ject . Subjeect No.
Utility HYGI&UliC RESEI‘VOir a ® & = % & ® & = w a = s+ = = = ® ] 29"3-1
Removal/Installation
Ad justment /Test
Hydraulic Reservoir Pressurization System . . . . . . . . . . . 29-3-11
Ad justment /Test ;

Removal /Installation Air Pressure Regulator
Removal /Installation Air Filter

Auxiliary Hydraulic Reservolr o« . & & o ¢ ¢ o o @ @ o & o o o 29-3-21
Removal /Installation

Utdlity Pressure FIlter . « « « o ¢ ¢ o ¢ ¢ o o o o o« o o o o5 29-4-1
Unit Servicing
Removal/Installation

Auxlliary Pregsire FPIIEEY o o« o o &  an o 5 2 @ w % @ @ a e o 29-L-11
Unit Servicing
Removal/Installation

Utility Pump Betrn FPILEEY, ¢ « o o o % 5 ¢ » % 2 @ w & & & & @ 29=4-22
Unit Servicing
Removal /Installation

Utility System Return Filter. . « + « & ¢ « « &« o o o o & o« o = 29-4-L1
Unit Servicing
Removal /Installation

A]inliary- System REtUI'Il Filter * o+ 8 & & ® 2 B s & * & ® = = ¥ » ' 29""[""51
Unit Servicing
Removal/Installation

Main Cargo Door Hydrzulic Pﬁmp Pilter: s 5 5 % % % % 5. 6. % W @ 5 29.4-71
Unit Servicing
Removal /Installation

Engine-Driven (Utility) Hydraulic PUmD. . « « « « « « « o o o & 29-5-4
Removal /Installation
Adjustment /Test

Auxiliary Hydraulic Pump ASSembly . « « o « o « o« « o s « o o o 29=5=-13
Removal/Installation
Adjustment /Test

10
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Sub,ject

Main Cargo Door Hydraulic Pump., . . . . . +. + + « « .
Removel /Installation

Utility Pressure Relief Valve . . . . + o o + & « . .
Removal /Installation
Adjustment/Test

Auxiliary Pressure Relief Valve . . . . . +» + «. « « &
Removal/Installation
Adjustment/Test

Hydraulic Accumulators. . . . . . . . + v o o & o + &
Removal/Installation
AdJjustment /Test

Hydraulic Supply (Fire) Shutoff Vaelve . . . . . . . .
Removal /Installation
Adjustment /Test

Interconnect Valves . ., . . . . . v « 4 4o o o o « « &
Removal /Installation
Adjustment/Test

Bypass Velve (Manual Depressurizing). . . . « + « + o+ -

Removal/Installation
Adjustment /Test

HYDRAULIC PRESSURE INDICATING SYSTEM. . + + « « ¢ o o« &
Description and Operation g
Adjustment /Test

Pressure Transmitter. . « o « o o @ & & 3 o o &cuiw
Removal/Installation

Hydraulic Pressure Gage . « o « o o o # 5 o s o s s
Removal/Installation
Inspection/Check

HYDRAULIC FLUID QUANTITY INDICATING SYSTEM. . . . « « .
Description and Operation
Adjustment /Test

10
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29-7-11
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29-9-1

29-9-11
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29-12-01

29-.12-11

29-12-21

29-14-0
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Subject Subject No.
Fluid Quantity Transmitter 29-14-1
Removal/Installation
Adjustment/Test
HYDRAULIC LOW PRESSURE WARNING SYSTEM 29-16-0 .
Description and Operation
Adjustment/Test
Hydraulic Low Pressure Warning Switches 29-16-01

Removal/Installation

UNIVERSAL AERIAL REFUELING RECEPTACLE SLIPWAY
INSTALLATION HYDRAULIC SYSTEM 29-17-0
Door Actuator
Hydraulic Tubes
Description and Operation
Removal/Installation

10
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SEE DETAIL E

BRAKE METER
VALVE

UTILITY RETURN
INBOARD FLAP

BYPASS VALVE FLAP METERING

UTILITY SYSTEM

R
UTILITY PRESSU RETURN FILTER

RELIEF VALVE
UTILITY RETURN UTILITY PRESSURE

UTILITY
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SEQUENCE VALVE

DETAIL E
EFFECTMTY |
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29-0 Figure 1 (Sheet 5) Jul 15/63
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PRIQRITY
VALVE

FLOW LIMITING

SEE QETAIL B
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UTILITY
RETURN
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UTILITY PRESSURE
RELIEF VALVE

UTILITY RETURN

DETAIL B

LANDING GEAR
SEQUENCE VALVE '\

EFFECTIVITY
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SEE DETAIL G

RAUDDER LOW PRESSURE
WARNING SWITCH

RUDDER PRESSURE

T JPANSMITTER  _RUDDER SHUTOFF UTILITY
; VALVE (MANUAL) % PRESSURE
' AUXILIARY SYSTEM I * 1A
RELIEF VALVEFLAF | / ' —AUXILIARY
P o SUPPLY
e SYSTEMS BYPASS ! T -
INTER- VALVE; } <
CONNECT/FLAP A0 e
CONTROL” :
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CONTROL
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RETUR

REDUCER van
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CONTROL
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DETAIL G
EFFECTIVITY
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Lo _ Hydraulic System Equipment Location
Jul 15/68 Figure 1 (Sheet 8) 29-0
Page 5

SN REV. Jul 31/99



wiesl i
MAINTENANCE MANUAL

quael? /RN

R S A
To—— s i G -l
> R S )
.“/ .-F"r
Fd
SEE DETAIL H
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UTILITY ACCUMULATOR

PRESSURE GAGE

BRAKE ACCUMULATOR
PRESSURE GAGE

l AUXILIARY ACCUMULATOR

. fﬁf SUCTION SHUTQFF VALVE

o
uTILITY Ay PRESSURE TRANSMITTER
ACCUMULATOR [ﬁ_d i UTILITY SYSTEM

AUXILIARY RETUR L
UTILITY \\ !
RETURN e

TRANSMITTER
BRAKE

i SYSTEM
CHECK VALVE
GRQUND TEST (4 PLACES)
CONNECTIONS
NO. 2 AUXILIA
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PUMP == BYPASS
C VALVE
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2
DETAIL H
EFFECTIVITY .
SABENA Q0-SJA thru QQ-SJF
Hydraulic System Equipment Location 10
29-0 Figure 1 (Sheet 9) Jul 15/68
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SEE DETAIL |

PRESSURE GAGE
AUXILIARY ACCUMULATOR-I
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PRESSURE GAGE
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(FIRE) SHUTOFF VALVE ;‘J;';‘TY
UTILITY SYSTEM LY
PRESSURE
TRANSMITTE

AUXILIARY LOW
PRESSURE WARNING
SWITCH NQ. 2

AUXILIARY PRESSURE
FILTER NO. 2
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AUXILIARY SYSTEM
RETURN FILTER

BRAKE SYSTEM
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-
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BYPASS VALVE

HYDRAULIC (MANUAL DEPRESSURIZING)
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PUMP NO. 2 --...__..._.._,___‘J. d
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S
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DETAIL |
EFFECTIVITY
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10 Hydraulic System Equipment Locationm
Jul 15/68 Figure 1 (Sheet 10) 29-0
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E. The indicating and warning systems include the fluid quantity indicating
sSystem for the utility reservoir, the pressure indicating system, and the
lov pressure warning systems. See sections 29-12-01, 29-14-0, and 29-16-0.

2. Hydraulic Pumps

A, Deleted for SABRENA.

1

29-0 Cet 15,42
N REV i 1/8
e SN REV iMar 1/89



MAINTENANCE MANUAL
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B. Engine-Driven Hydraulic Pump (Kellogg Installation, see figure 2, sheet
2 and 3 for effectivity)

(1) Two engine-driven hydraulic pumps supply fluid under pressure to the
utility hydraulic system, Eech pump has s maximum displacement of
1.77 cubic inches per revolution and at 3000 rpm delivers
approXximately 22-1/2 gpm at 2850 psi. The pumps are single-stage,
variable volume, cam actuated with pressure compensator control.
Each pump may be depressurized by en electrical controlled
depressurizing valve, The pumps are mounted on the lower right
side of engines No, 2 and 3 (figure 1), and consist of the units
shown on figure 2, sheet 2,

SAB. REV. 17 JuIL. 1870

b ' :
Oct 15/68 29-0
-+
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Deleted for SABGNA

Utility Engine-Driven Hydraulic Pump
Figure 2 (Sheet 1)

SAB. REV. 17 JuIL 1970

Oct 15/68
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CARBON FACE SEAL

O OUTLET AND BLOCKING
: VALVE

PORT CAP
INLET
CYLINDER BARREL

CASE DRAIN
CASE

SPRING
HANGER TRUNNION

PISTON
ROLLER BEARING

0\ &

HOLD DOWN PLATE

BALANCE SHOE

CAM PLATE
I INTERNAL DRIVE SHAFT
CREV.17 JuiL. 197 |
10 Utility Engine-Driven Hydraulic Pump
Oct 15/68 Figure 2 (Sheet 2)
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BLOCKING VALVE
00o0ao
ceocsso J:_\"‘“’t-—_ HIGH PRESSURE QUTLET
T - : PUMP DISCHARGE
HIGH PRESSURE
COMPENSATOR
LOW PRESSURE
PUMP
. DEPRESSURIZING
ALV
DRAIN TO CASE VALVE

STROKING PISTON

. HANGER
RAT

PISTON

FULL PRESSURE, NO FLOW CONDITION

' — 7 FULL PRESSURE, FULL FLOW CONDITION
E\N‘\f

PUMP
; . ] DEPRESSURIZING

prnecanes VALVE

| c— ' (ENERGIZED)

DEPRESSURIZED AND BLOCKED CONDITION
SAB. REV. 17 JuiL. 1970
Utility Engine-Driven Hydraulic Pump 10

29-0 Fijure 2 {Sheet 3) Oct 15/68
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pumping mechanism consists of seven pistons with pressure pads and
piston collars, a nutating plate, a stationary cylinder block with
a piston guide disc, and seven line discharge valves (checks), The
pistons are hollow and have two rings of radisl orifices through
whnich part of the hydranlic fluid can escape during the discharge
stroke, The pressure pads swivel Ireely on the piston heads and
slide on the camshaft inclined plasne, The nutating plate is always
parellel with the cemshaft inclined plane and by means of piston
collars withdraws the pistons from the cylinder block during the
intake (suction) stroke. The cylinder block has a central hole for
the campensator cylinder (bushing), and fluid passages for the
campensator control, The base of the block has seats for the spring-
loaded discharge valves.

(4) The pump control (compensstor) consists of a campensator cylinder
(bushing), a compensator stem with a plate carrying piston sleeves,
and s compensator spring wmit, A small difference in the stem
dismeter provides an annulsr area on which the pressure of
discharged fluild produces a force. This force is opposed by the
control spring. When the discharge pressure exceeds 3000 psi, the
hydraulic force on the stem overcomes the control spring and pushes
the compensator stem with piston sleeves away from the driving
shaft, The sleeves keep the discharge holes mncovered during nearly
the whole discherge stroke, and no fluid is delivered to the
pressure line, A small quantity of fluid discharged through the -
piston bypass holes to the return line, provides just emough fluid
circulation for the ecooling snd lubricstion of the pump during

idling periods,
D, Main Cargo Door Hydraulic Pump

(1) The main cargo door hydraulic pump is a high pressure, fixed
displacement, axial piston pump. Pressure i1s controlled by =
relief valve in the system, The pump is mounted on the keel beam
in the left wheel well, The pump consists of a housing with supply
and pressure ports, a pumping mechenism of nine pistons attached
to a driving shaft, s rotating cylinder block, and a stationary
valve plate with inteke and delivery passages. The pump is driven
by a dc motor attached directly to the pump, The motor is
controlled by the main cargo control switch on the cargo attendant
penel. When the switch is in either the OPEN or CLOSE positicm, dec
power closes a relay in the J9 panel which comnects power fram TR

Bus No. 4 to the motor,

10
Oct 15/68 . 39'
S -

SN REV. Jul 31/99
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SEE DETAIL A
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DISCHARGE
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Auxiliary Hydraulic Pump 10
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3. Hydraulic Fluid

A,

BMS 3-11 1s the general specification for the fluld that is circulated
through all hydraulically operated systems, It 1s a fire-resistant base
fluld to which sultable additives have been incorporated., All types of
fluid under this specification are completely miscible with each other
in any degree of mixture with no separation, precipitation or cloudiness.
All sirplsne equipment using BMS 3-11 are identified by nameplates,
Areas where hydraulic fluid may lesk are designated as possible BMS 3-11
contemination areas, Specilsl paint snd protective finishes are used to
prevent damage in these areas. Refer to Chapter 51, Structures -
Protective Finishes,

BMS 3-11 has little or no effect on the metals used in alrcraft
construction up to 240°F. Only materisls compatible with BMS 3-11
fluids, such as ethylene propylene, butyl rubber and teflon, are used for
system seals, gaskets, O-rings, and hose linings.

Skin irritstion in the form of dry or cracked skin may result from
prolonged or repested contact with BMS 3-11. It also causes painful
but temporary irritation to the eyes and may produce a burning sensation
to other sensitive parts of the body. Inhalation of the fluid in the
form of spray of fine mist may cause ilrritation of the upper respiratory
tract, To minimize contact with BMS 3-11, wear gloves, goggles, face
shields or safety glasses whenever there is danger of exposure. If
exposure occurs, flush the eyes immedistely with weter and report to
medical for observation,

L, Hydrsulic Lines

A,

B.

The hydraulic fluid carrying lines (figure 1) consist of corrosion
resistant steel tubing, eluminum alloy tubing, and hoses. Corrosion
resistant steel tubing is used for all pressure lines and for all
hydresulic lines about the engines., All other lines are made of aluminum
alloy tubing., Hoses for high and medium pressure are used where
flexible connections are required for connecting movable hydraulic
components, and to facilitate installation. Medium pressure hoses are
used 1n the supply and return lines. Tubing of l-inch outside dlameter
or larger has flared type rigid connectors. Tubing under 1 inch is
connected by flareless tube fittings. Steel tube nuts are used on all
steel tubes.

Protection Method of Hydraulic Lines Under Clamps.

(1) Solvent clean all surfaces under clamps using chlorothene,
(2) Spray or brush apply primer dow~-corning 4094 on all surfaces
under clamps. Allow to dry 30 minutes minimum,
(3) Apply one coat silastic 731 RTV on previous places to 0,005 inches
- thickness minimum,
(4) Install clamps.

SN REV 17 MAR 1972 Ref: BFSM 71/211/6-2720-353. 29-0
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Hydraulic Accumulators

A,

The hydraulic accumulators (figure 1) dampen sudden pressure increases
and absorb hydraulic shocks in the systems. The accumulator is a
cylindrical pressure vessel with a piston, dividing the accumulator
space into two separate compartments. One compartment is pre-loaded
with high pressure nitrogen acting as a spring. The other compartment
is connected to the hydraulic pressure line. Two identical
accumulators are installed : the utility system accumulator, and the
auxiliary system accumulator. Both accumulators are located in the
right wing fillet, outboard of the main wheel well.

10. Hydraulic Valves

10

A.

B.

ci

General

(1) The hydraulic valves provide means for cutting off and
interconnecting the hydraulic lines and systems. They include
the supply shutoff valves, the interconnect wvalve, and the
bypass valve.

Hydraulic Supply Shutoff Valve

(1) The hydraulic supply shutoff (fire) valve (figure 8) is used to
stop the supply of hydraulic fluid to the utility pump in the
engine area in the event of an engine fire. The shutoff wvalve
is a motor operated gate wvalve, installed in each pump supply
line, and mounted on the rear spar of each wing, outboard of
the left and right wheel wells. The shutoff valve motor is
operated by 28 volts dc. supplied through the essential bus
circuit breaker panel (P6). On airplanes 00-SJA and on, the
valves are controlled either by their respective engine fire
switch on the overhead panel or by separate hydraulic
shutoff switches on the flight engineer’s lower panel and,
except on A/C LX-N19997 and LX-N20000, the hydraulic pump
valve swithes on the co-pilot’s instruments panel.

Interconnect Valves
(1) Systems Interconnect Valve

(a) The interconnect valve is used for connecting the pressure
lines of the utility and auxiliary hydraulic systems in
order to pressurize either system by one source of
hydraulic pressure. On airplane 00-SJA through 00-SJE,
the valve is a solenoid operated valve, consisting of a
single soil solenoid, spool type valve and three port
housing (one port plugged). (See figure 10). The valve
is spring loaded in its normally closed position. The
valve solenoid is powered by 28 volts dc supplied from
the external power shield (J9), and controlled

29-0
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by the interconnect valve switch on the copllot's instrument
penel. The valve can be operated on the ground only. The
valve 1s in the left wing fillet aft of the utility reservoir.
On airplenes C0-SJF and on, the valve 1s a motor operated valve,
consisting of a motor, rotor type valve and three port housing
(one port plugged). (See figures 10and 11) . The valve
can be operated on the ground only. Two electrical power
sources are avallable for velve operation. For normal ground
operation the valve is wired through the external power
contactor normally open suxillary contact and receives 28 volts
de from the external power shield (J9). The second power
source 1s provided to close the valve in case the interconnect
valve contact switch was not moved to the "CLOSED" position
prior to the removal of external power., Thls power source is
wired through the external power contactor normally closed
auxiliary contact and receives 28 volts dc from the radio and
T-R circuit bresker panel (P5). The valve 1s controlled by
the interconnect valve switch on the copilot's instrument
panel, and installed in the right wheel well on the inboard
wall. A manual override handle 1s provided on the valve for
operating the valve on the ground without electrical power.

(2) Brake Interconnect Valve

(a) The brake interconnect valve is used for comnecting the pressure

lines of the utility and auxiliary hydraulic systems in order %o
pressurise the brake system by the 2uxiliary source of nydraulic
pressure.

On airplanes 00-3JA through 00-SJG, the valve is a solenoid operate
valve and nis construction is identical to the system interconnsct
valve.

On airplanes QC-SJH and on, the wvalve is a motor operated valve
and his construction is identical to the sysfem interconnect wvalve,
Both valves are located in the right wing fillet area on the forwa:
side of the panel to which the accumulators are attached. The inte:
connect valve swith on the copilot's instrument panel nas three
positions znd controls bath the systems inverconnect vaive z2nd the
brake intarconnect valve wnich cannot both be open at %tne same tim
(See figure 10 and 11),

Bypass Valve

(1) The bypass valve is a manually operated valve used for the

depressurization of the utility hydraulic power system. The valve
handle has two positions, "BYPASS" and "CLOSED," It is normally
safety wired in the "CLOSED" position. The valve is connected to
the pressure and return line of the utility system. With the valve
handle in "BYPASS" position, the pressure and return lines are
connected and the utility system is depressurized. The valve is
located in the right wing fillet, outboard of the main wheel well.

SAS. REY. 17 JuiL 1970
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11, Hydraulic System Check Valves and Restrictors

A, General

(1) The hydraulic system check valves (figure 7) permit fluid flow in
one direction and prevent reverse flow. They also isolate
individual hydraulicelly operated systems. The flow direction is
shown by an arrow on the valve. The check valves are installed in
the pressure and return lines of both systems, in the supply line
of the utlility system, in the ground test connection to the
pressure line and in the reservoir air charging line. Two types of
valves are used: swing check and cone check valves.

B. Swing Check Valve

(1) A swing check valve consists of a valve seat (cap), & body &nd &
epring loaded gate. The gate opens when the flow direction agrees
with the direction of gete opening. The reverse flow immediately
closes the gate. The swing check valves are instslled in the fluid
supply line and in the reservoir air charging line. The supply
line swing check valves prevent the reverse flow from the pump
when the reservoir is not pressurized. They are attached to each

ghutoff valve on the rear gpar of each wing, outboard of the main
wheel well.

RUBBER SEAL BODY
O-RING — ——SPRING f

VALVE SEAT {CAP)-_‘ 5—

YALVE GATE

FREE FLOW [

SWING CHECK YALVE

VALVE SEAT VALVE -RING-
(CAP) CONE— sPRING— O-RINC ‘-aomr

| ) e | 4 e e
P /2___1 s
: =10

{) REVERSE FLOW

FREE FLOW [ i

CONE CHECK YALVE

\B. REV. 17 JuIL. 1970

10 Check Valves
Jen 15/62 Figure T 29-0
Revised Page 23



e el s )_}_

MAINTENANCE MANUAL

C. Cone Check Valve

(L) A cone check valve consists of a valve seat (cap), a spring losded
cone seat valve, and & body. Two cone check valves are installed
near each utility pump (one in the pressure line and one in the
return line). The pressure line check valves prevent motoring the
pumps by & higher hydraulic pressure in the system. The return
line check valves prevent damage of the pumps by a back pressure.

A cone check valve in the ground test connection of the pressure
line prevents loss of fluid due to a malfunction of the charging
valve and protects this valve from the reverse pressure. Two check
valves are installed in the return line loop of each system.

D. Restrictors

(1) A restrictor is a cylindrical body containing & plug with a small
orifice. Restrictors, installed at the port of each pressure
switch, dempen the pressure oscillations. Restrictors, installed
in the lines supplying compressed air from each inboard engine to
the hydraulic reservoir pressurization system dampen the pressure

oscillation and provide a steady flow of compressed air to the air
pressure regulator.

12. Hydraulic Line Self Sealing Couplings

A. The self-sealing hydraulic line couplings are quick-connect fittings
which prevent the loss of hydraulic fluid and do not permit air to enter
the hydraulic system during connecting and disconnecting hydraulic lines
on the engines and at the test connections for servicing and testing. A
coupling consists of a male and a female half, each closed with a spring
loaded valve. The valves are automatically depressed during coupling of
the two halves, allowing the fluid to flow in either direction. The

springs force the valves in both halves to close while the halves are
separated (uncoupled).

B. Self-sealing hydraulic line couplings are installed on the inboard
engines. Two coupling halves are installed as ground test connections
in the right fillet outboard of the main wheel well,

13. Indicating and Warning Systems

A. The indicating and warning systems include the hydraulic fluid quantity
indicating system, the hydraulic pressure indlcatlng system and the
hydraulic low pressure warning system.

B. The hydraulic fluid quantity indicating system provides an indirect
indication of hydraulic fluid quantity in the utility reservoir. This
system consists of a float type level transmitter in the utility
hydraulic reservoir, and an indicator in the control cabin on the flight
engineer's panel. The indicator is calibrated in gellons. The
transmitter senses the level position and transmits a corresponding

electric signal to the indicator. SAB. REV. 1 7 Jut 197
o " Jan 15/62
: ece: bt Revised
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C. Intercomnection of Utility and Auxiliary Systems

(1)

(2)

(3)

When appropriate electrical power is available to operate the

systems interconnect valve, pressure sides of the utility and
auxiliary hydraulic systems are joilned when the interconnect valve

is open. Any hydraulic component can then be operated by hydraulic
service cart or by an airplane pump not in the components normal
supply system. No, 2 auxiliary hydraulic pump, however, is still
limited to the rudder system and the auxiliary accumulator on
turbojet airplanes, to the rudder system only on turbofan airplanes.

On turbofan airplanes with the intercommect valve open and both
systems being pressurized with the auxiliary pumps, a pressure
reading between 2100 and 2200 psi is within tolerances. This low
Dressure reading is due to system bleeds, and normal system internal
leakages due to component wear.

On airplanes 00-SJA and on, brake interconnect valve permits charging
the brake accumulator and operation of the brakes by the auxiliary
hydraulic system. Placing the interconnect switch in the "BRAKE"
position when the radio and T-R circuit breaker panel (P5) is
energized opens the valve.

SLE.REV. 17 JUIL 1970

10
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" vy

RAULIC POWER - TROUBLE SHOOTING

1. General

A. Utility and suxiliary hydraulic power systems are checked separately.
When checking for external leakage, trace run back fluid to locate source
of leak. Pin hole leaks may be detected by noting damp spots on the
airplane. When disconnecting lines and units take care to prevent
spilling Skydrol. Should fluid spill on the ailrplane, decontaminaste the
affected area. See Chspter 12, Cleaning and Washing.

B. Illumination of & pump low pressure warning light should be followed by
e check of return and pressure filters associeted with the pump. The
pump need not be operated following warning light illuminstion unless the
filter check yields no evidence of contamination and the trouble is
suspected to be outside the pump.

C. Allowance should be made for cumulative gage and indicator pressure
tolerances. Pumps are set at 3025 (* 50) psi; system pressure is checked
at 3025 (+ 75) psi; gage and indicator error allowance adds a possible
150 psi; therefore, indicated pressure tolerance can be 2800 to 3225 psi.

D. Engine operation to run utility pumps may not be convenient at times, but
trouble symptoms are shown as they are expected to sppear when an attempt
is made to operate the hydraulic system normally.

E. Service both hydraulic systems prior to energizing any units for trouble
shooting. See Chapter 12, Servicing.

(1) Service utility reservoir.
(2) Charge utility and auxiliary asccumulators.
F. Prepare hydraulic systems for trouble shooting.
(1) Connect electrical power.
(2) Check that fire switch is in NORMAL position.
(3) Meke certain interconnect valve is in CLOSED position.
(4) Check that bypass valve is closed.

(5) Check that pump control and pump motor power circuit breakers are
closed.

Jan 15/70 29-0
+ Page 101
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2. Utility Hydraulic System Trouble Shooting Chart

WITH BOTH INBOARD ENGINES OPERATING AND ENGINE
DRIVEN PUMP SWITCHES "ON," CHECK SYSTEM PRESSURE

INDICATOR IN CONTROL CABIN AND HYDRAULIC FLUID
QUANTITY INDICATOR. IF -

PRESSURE ABOVE 3225 PST

[

Depressurize engine No.
2 pump by positioning ; .
switch to "OFF." Note
pressure reading on in-
dicator. Position en-
gine No. 2 switch "ON"
and depressurize engine
No. 3 pump. DNote read-
ing on pressure indica-
tor and compare readings
for two pumps. IF =

[

| 1

29-0
Page 102

DIFFERENCE IN READINGS
INDICATES ONE PUMP PRES-
SURE ABOVE TOLERANCE.
Replace pump.

NO DIFFERENTIAL PRESSURE
NOTED BETWEEN TWO PUMPS.
Repeat comparison with -
pressure readings made

at utility pressure gage
in right main wheel
well. IF -

{
NO APPRECIABLE PRESSURE
DIFFERENCE NOTED. Test
utility hydraulic system
and hydraulically op-
erated airplane systems

DIFFERENCE NOTED BETWEEN
GAGE AND INDICATOR READ-
INGS. Test hydraulic
pressure transmitter and
indicator and repair or

replace as required.

Jan 15/70
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3. Auxiliary Hydraulic System Trouble Shooting Chart
WITH AUXILIARY PUMP SWITCHES ON, INTERCONNECT VALVE
SWITCH OFF AND UTILITY SYSTEM NOT OPERATING, CHECK
RUDDER SYSTEM PRESSURE GAGE IN CONTROL CABIN AND
MONITOR UTILITY HYDRAULIC FLUID LEVEL INDICATOR. IF -
CONTINUED ON
PRESSURE ABOVE 3225 PSI FOLLOWING PAGE
i
Position No. 1 Auxiliary
pump switch to OFF. Note
pressure reading on gage.
Turn No. 1 auxiliary
pump switch ON and No. 2
auxiliary pump switch
OFF. Note pressure read-
ing on gage and campare
readings for both pumps.
IF -
T
| ]
Difference in readings No appreciable pressure
indicates one pump difference noted between
pressure above toler- pumps. Position the in-
ance - Replace pump terconnect valve switch
to "brake." Compare
.| brake pressure gage
reading and rudder
pressure gage readings.
IF -
il I |
Difference in readings No El.ppreci&ble pressure
indicates an out of tol- difference noted - Test
erance gage or transmit- a.u.xiliary hydra-ulic SYs=
ter - Replace gage end/or | | tem and hydraulically
transmitter operated airplane systems
40
Jan 15/T0 29-0
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CONTINUED FROM PRECEDING PAGE

29-0
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PRESSURE BELOW 2800 PSI

Monitor hydraulic fluid
quantity indicator.

IF -

I

I

OK - Check rudder system
pressure gage in control
cabin by positioning
interconnect valve
switch to "brake."
pare gage with brake
system pressure gage in
control cabin. IF =

Com-

Reservoir level falling,
position the inboard
valve switch to OFF.

IF -

Rudder system gage reads
low - Replace gage or
transmitter

Both pressure gages read low.
Position inboard spoiler shutoff
Check rudder

valve switch to OFF.
and brake pressure gages.

IF -

The pressure rises to
2800 psi or above. There
is an internal lesk in
the inboard spoiler sys-
tem - Check the spoiler
actuators, spoiler con-
trol valves or spoiler
relief valve, etc, and
replace as necessary

The gages still read low.

Position the rudder sys-

tem shutoff valve to the

"OFF" position. Check

the breake pressure gage.

(Rudder pressure gage is
isolated from the pump
and the pressure will
fall to 0-50 psi). IF -

i

The pressure rises to
2800 psi or above -
There is an internal
leak in the rudder sys-
tem. Check the pressure
reducer, rudder pover
control unit, ete., and
replace as necessary.

The gage still reads low=-
There is an internal leak
in the auxiliary power
system.
tem relief wvalve, ete.,
and replace as necessary

Check the sys-

4o
Jan 15/T70



BOEING £;7

—o=r

//7]
Jntod i firbrtat ,_)_

MAINTENANCE MANUAL

LOW

HYDRAULIC FLUID QUANTITY

Monitor fluid guantity
indicator reading. IF -

I

Fluid level does not
drop - Refill reservoir

Fluid level drops. Posi=
tion the inboard shutoff
valve switch to OFF. IF o

Lo
Jen 15/70

JL.

Fluid level stops drop-
ping - The leak is in the
spoiler system downstream
of the spoiler shutoff
valve. Check this por-
tion of the system for
leaks. Repair as re-
quired

Fluid level continues
dropping. Position the
rudder system shutoff
valve to OFF. IF =

il

Fluid level stops drop-
ping - The leak is in the
rudder system downstream
of the rudder system
shutoff velve. Check
this portion of the sys-
tem for leaks and repair
as required

Fluid level continues
dropping - Check the re-
maining portion of the
auxiliary system for
leeks and repairs as
required

29-0
Page 107






MAINTENANCE MANUAL
HYDRAULIC SYSTEM - MAINTENANCE PRACTICES

1. Unit Servicing Hydraulic System

A. General

(1) Flushing the hydraulic systems is necessary when the fluid is
contaminated or is suspected of being contaminated because of system
failure, system rework, or if lines or components are fouled with
dirt, sand, metal particles, etc. The utility end auxiliary hydraulic
systems are flushed separstely. The utility system may require flushin
following replacement of an engine-driven pump after pump failure.
Refer to paragraph 3, Inspection/Check Hydrulic System to determine
exteat of flushing required.

CAUTION: IT IS STRICLY FORBIDDER TO USE PRODUCTS CONTAIRING
CHLORIRE.,

(2) oOperation Limits
(a) Shut-off Valve Closure -

The shut-off valve may be closed for & period of 15 minutes
on turbojet airplanes and 5 minutes on turbofan airplanes
(no cumulated time). In the meantime the hydraulic pump is
depressurized,

CAUTION: SHUT-OFF VALVE CLOSURE TIME SHOULD BE NOTED IN-
THE TROUBLE REPORT.

(b) Pump Depressurization

Pump shall be pressurized during all the flight time, On
turbojet airplanes, pump may be depressurized if necessary
for unlimited time (e.g. important pressure fluctuation).

On turbofan airplanes,pump may only be depressurized in case
of emergency for a period not exceeding 1C to 15 minutes,

If depressurizing period exceeds 15 minutes, inspect case
drain filter for metal particles or clogged filter by
burned skydrol.

1) If presence of metal particles or if clogged filter:
a) Replace pump.

b) Replace high pressure filter element and case draln
filter element,

¢) Flush hydraulic systems:

—Pump case drain line flushing.
Drain tubes between case drain filter and pump. Flush
tubes using skydrol.

= Pump pressure line flushing.
Drain tubes between Quick-disconnect and pump, Flush

tqbes using slgydrol.

6
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d) Test pump for pressure establishment and proper
operation (move flaps, ailerons, speed brakes etc,).

e) Inspect case drain filter after test.
f) Inspect for system leakage.

" 2) 1If no presence of metal particles and if no clogged filter,

test pump for pressure establishment and proper operation
(move flaps, ailerons, speed brakes etc.).

Hydraulic Reservoir Oil-level Limits

Minimum allowable limit: 1/2 gallon (landing gear retracted)
2 gallons (landing gear extended)

Pump Pressure limits
Indicated pump pressure should be between 2850 psi and 3200 psi.
Low Pressure Limit

Low pressure indicator light should illuminate when pressure
drops beyond 1200 psi.

(3) Hydraulic System Restoration After Shut-off Valve(s) Closure

(a)

‘When shut-off valve closure time does not exceed 15 minutes

on turbojet airplanes and 5 minutes on turbofan airplanes,
inspect case drain filter for metal particles or clogged
filter by burned skydrol.

1) If presence of metal particles or if clogged filter:
a) Replace pump.

b) Replace high pressure filter element and case drain
filter element.

.c) Flush hydraulic system:

- Pump case drain line flushing.
Drain tubes between case drain filter and pump. Flush
tubes using skydrol.

- Pump pressure line flushing.
Drain tubes between Quick-disconnect and pump. Flush
tubes using skydrol.

d) Test pump for pressure establishment and proper operation

(move flaps, ailerons, speed brakes etc.).
e) Inspect case drain filter after test.
f) 1Inspect for system leakage.

T.MAT.SYS./QLRV. J.“L‘J ;r-‘;--,_r‘ 7F£|!; 19?3 6
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2) If no presence of metal particles and if no clogged filter,
test pump for pressure establishment and proper operation
(move flaps, ailerons, speed brakes etc.).

(v) ¥hen shut-off valve closure time exceeds 15 minutes on turbojet
airplanes and 5 minutes on turbofan airplenes, and does not
exceed 30 minutes, inspect case drain filter for metal particles
or clogged filter by burned skydrol.

1) If presence of metal particles of if clogged filter:
a) Replace pump.

b) Replace high pressure filter element and case drain filter
element,

c) Flush hydraulic system,

= Pump case drain line flushing.
Drain tubes between case drain filter and pump. Flush
tubes using skydrol.

- Pump pressure line flushing.
Drain tubes between Quicke-disconnect and pump, Flush
tubes using skydrol.

d) Test pump for pressure establishment and proper operation
(move flaps, ailerons, speed brakes etc.).

e) Inspect case drain filter after test.
f) 1Inspect for system leakage.

2) If no presence of metal particles and if no clogged filter, test
pump during & minimum period of 5 minutes for proper operation
and pressure establishment (move flaps, ailerons, speed brakes,etc.).
Inspect case drain filter,

= If pump operates normally and case drain filter is not clogged,
system may be considered as being in good condition.

~ If pump does not operate normally or if case drain filter is
clogged, proceed as follows:

a) Replace pump.

b) Replace high pressure filter element and case drain filter
element ,

¢) Flush hydraulic system.

= Pump case drain line flushing.
Drain tubes between case drain filter and pump. Flush
tubes using skydrol,

- Pump pressure line flushing.
Drain tubes between Quick-disconnzct and pump, Flush
tubes using skydrol.

o SABREV. TRV 1973 . ot
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Test the pump for pressure establishment and for proper
operation (move flaps, ailerons, speed brakes, etc,).

Inspect case drain filter after test.
Inspect for system leakage.

(¢c) ‘hen shut-off valve closure time exceeds 30 mimutes, either on
turbojet or turbofan airplanes, apply the following procedure:

1) Replace pump.

2) Replace the high pra;;ﬁre filter element and the case drain
rilter element.

3) Flush the hydraulic system.
a) Pump case drain line flushing.

b)

Drain tubes between case drain filter and pump. Flush
tubes using skydrol.

Pump pressure line flushing,
Drain tubes between Qnick-dlsconnact and pump, Flush
tubes using skydrol.

4) Test pump for pressure establishment and ror proper operation
(move flaps, ailerons, speed brakes etc.).

5) Inspect ror system leakage.

(4) Hydraulic System Restoration in case of engine windmilling. (smt-off
valve closed or not )

(a) In case of engine windmilling, (shut-ofr valve closed or not)
inspect case drain filter for metal particles or clogged filter
by burned skydrol.

1) 1If presence of metal particles or if clogged rilter:

a)
b)

c)

Replace pump,

Replace high pressure filter alemant and: case drein filter
element,

Flush hydraulic system:

- Pump case drain line flushing.
Drain tubes between case drain filter and pump. Flush
tubes using skydrol.

- Pump pressure line rlushing.
Drain tupes petween Quick-disconnect and pump. Flush
tubes using skydrol.

Test pump for pressure establishment and proper operation
(move tlaps, ailerons, speed brakes etc.).
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e) Inspect case drain filter after tesi,
f) Inspect for system leakage.

2) If no presence of metal particles and if no clogged filter, test
pump for pressure establishment and proper operation (mcve flaps,
aileroms, aspeed brakes etc.).

Engine driven hydraulic pumps shafi seal leakage limits

(a) Allowable leskags for
normal operation: 30 drops per uminute

(b) Allowable leakage for
dispatch operaticn to
avoid delay : 60 drops per minute

Electric motor driven pumps shaft seal leakage limits (¥TA3/TASK soter pusp)

() 4Allowable leakags for
normal oparation: 10 drops per minute

(b) Allowable leakage for
dispatch operation to
avoid delay 20 drops per minute

iny actustor damaged by fluid contamination should be replaced, Elements
are removed from filters and the cases reinstalled without clements to
allow unrestricted flow during flushing. Flow is maintained at the
maximum rate obtainable at pressures not to exceed 200 psi.

¥her servicing the airplane, take necessary precautions to prevent
spilling hydraulic fluid. Should fluid be spilled on the airplane,

the affacted area must be decontaminated. Refer to Chapter 12, Cleaning
and Washing. '

Replenishment of the hydraulic systam is necessary when the fluid level
in the utility reservecir dropa below the sigh%t gage. The combined
capacity of both utility and auxiliary systems is about 30 gallons.

WARNING: GOGGLES XUST BE WORN BY PERSONWEL WORKING WITH SKYDROL 500.

(10) Single stage returm filter replacement - Actions
(a) General
The filter element should not be replaced at regular intervals.
= The position of the red button which is installed on each filter
is to be checked by the flight crew at each pre-flight check.
(b) Trouble Shooting - Actions
One case may occur:
- the red button of the filter element indicator appears:
SN TR. 29-3 29-2
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Action:
1) The red button should be raset.

2) 1If, at pre-flight check at the next airline statiom, the red button
appears:

-~ The filter slement is to be replaced within the next 25 flight hours.
NOTE: As the filter element protection relief valve opens at a 400 psi
pressure value and the red bution appears at a 100 + 15 psi
pressura value, fluid flow through the filter element continues
a in spite of the red butiton appearance. '
3, Flush and bleed Utility Hydraulic System
(1) Flushing procedurs Fo. 1
(a) General.
1) When excessive contamination is found in the utility return filter,
portions of the hydraulic power supply system should be flushed

per this procedure.

WARNING: GCOGGLES MUST BE WORN BY PERSONNEL WORKING WITH SKYDHOL
500.

(b) Equipment and Materials
1) Eydraﬁlic Service Cart - Skydrol 500, 0-3000 psig, 20 gpm.
2) Fittings A through E.
a) A; adapter, cart pressure to -6 XS
b) B, adapter, cart.return to -12 MS
¢) C, adapter, cart pfesaurc tol-lo MS
d) D, union, cart return to -20 MS
o) E, adapter, cart pressure to -20 AN
(c) Flush Utility Hydraulic System

1) Depressurize utility hydraulic system by positioning bypass valve
to BYPASS

2) Disconnect all hydraulic heses at sngines 2 and 3 disconnect panels.
3) Position bypass valve to CLOSE.

4) Open left main wheel well door by pulling ground door release handle
down.

, 29-0 SN TR. 29-3 N
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WARNING: PERSONNEL STAND CLEAR OF WHEEL WELL DOOR PATH.
5) Disconnect door actuator from door.

6) Remove reservoir drain plug and drain utility reservoir.
Dispose of fluid and reinstall plug without safety wire.

C. 1975 M 29-0
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T) Remove utility pressure and return filter elements. Dispose
of paper elements.

8) Remove utility pump case drain filter element (if applicable.)
9) Clean filter bowls and reasssemble filters without elements.
10) Flush pump return lines.

a) Remove the disconnect coupling half from the No. 2
engine driven pump return hose at the disconnect panel
and connect the hose to the service cart pressure line
using fitting A.

CAUTION: KEEP LOOSE COUPLING CLEAN.

b) Disconnect the 3/4 inch returm line flexible hose at
the connection nearest the utility reservoir and connect
this hose to the merviece cart return hose using fitting
Bo g

e) Flush pump return path for five minutes at maximum flow
rate with pressure not to exceed 100 psig.

d) Stop service cart pump and disconnect cart pressure hose
from the No. 2 engine pump return hose. Reinstall
disconnect coupling balf to pump return hose.

e) Connect cart pressure hose to No. 3 engine pump return
hose per Step a).

f) Repeat steps c) and d) for engine No. 3 pump return
path.

g) Disconnect the service cart return hose fram the utility
system return hose and reconnect the utility return
hgae to the fitting from which it was removed in step
b L]

11) Flush engine driven pump pressure lines.
&) Remove the disconnmect coupling helf from the No. 3
engine hydraulic pump pressure hose and connect the
hose to the cart pressure hose using fitting C.
CAUTION: KEEP LOOSE COUPLING CLEAN.
b) Disconnect tubing from the pressure side of the utility

gystem relief valve and connect the service cart return
hose to this tube with edapter fitting B.

L
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On airplanes equipped with cooling loop, remove the

2 way restrictors from applicable pressure line cooling
loop and attach a waste line to the free end of the
loop. Cap or plug the open tee connection in the
return line.

NOTE: Place waste line in container suitable for
Skydrol.

Flush engine No. 3 pressure line five minutes at maximm
flow rate with pressure not to exceed 200 psig.

Stop service cart pump and disconnect cart pressure hose
from the No. 3 engine hydraulic pump pressure hose.
Reinatall the disconnect coupling half removed in step
a), to the engine hydraulic pump pressure hose.

Remove the disconnect coupling half from the No. 2
engine hydraulic pump pressure hose and connect the

cart pressure hose to the engine hydraulie pump pressure
hose with fitting C.

Repeat steps d) and e) for engine No. 2 pressure line.

Disconnect cart return hose and reconnect preasure
tubing to system relief valve.

Flush engine driven pump supply lines.

a)

b)

c)

d)

e)

£)

Remove the disconnect coupling half from the No. 2
engine hydraulic pump supply hose and connect that hose
to the service cart return hose using fitting D.

Disconnect the left wing supply hose from the bottom
of the utility reservoir and connect it to the service
cart pressure hose using fitting E.

CAUTION: SKYDROL WILL SPILL WHEN HOSE IS DISCONNECTED
FROM RESERVOIR.

Flush supply line at masxdmum flow with pressure not to
exceed 100 psig.

Stop flushing and disconnect cart return hose from the.

‘No. 2 pump supply hose at engine and reinstall disconnect

coupling half in supply hose.

Disconnect cart pressure hose from left wing supply
hose and reconnect supply hose to reservoilr.

Remove the disconnect coupling half from the No. 3

engine pump supply hose and connect hose to cart return
hoae using fitting D.

1
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g) Disconnect the right wing supply hose from the bottom of
the reservolr and connect this hose to the service cart
pressure hose using fitting E.

h) Flush engine No. 3 supply line at maximum flow rate at
pressure not to exceed 100 psi.

i) Stop flushing and disconnect cart return hose from engine
No. 3 pump supply hose. Reinstall disconnect coupling
half.

J) Disconnect cart pressure hose from the right wing supply
hose and reconnect the right wing supply hose to the
regervoir.

13) TFlush the utility reservoir.
a) Remove filler cap and filler neck screen.
b) Remove drain plug.

¢) Flush the utility reservoir by flowing one or two
gallons of clean Skydrol 500 through the filler neck
with screen removed. Allow the fluld to drain through
the reservolr drain port.

CAUTION: MAKE CERTAIN SERVICING UNIT IS CLEAN.

d) Reinstall drain plug in utility reservoir and lockwire.
Reinstall filler neck screen and cap.

14) Remove the No. 2 and No. 3 engine pump case return relief
valves (if applicable) and the pump return, supply and
pressure lines, between the pump and the disconnect panel.
Clean lines in solvent and blow out.

15) Reinstall connecting lines and pump case return
relief valve Eif applicable). ‘

CAUTION: INSTALL RELTEF VALVE PRESSURE SIDE DOWN (ARROW
ON VALVE POINTING TOWARD SUPPLY LINE).

16) Remove and clean the No. 2 and No. 3 pump pressure filter
bowls, pump case drain bowls (where applicable) and the
utility return filter bowl.

17) Install the No. 2 and No. 3 engine pump pressure filter
elements. Check that metal elements are clean. Make
sure that paper elements are new. Install a new utility
return filter element. Check that O-rings and gaskets
are in place. Install pump case drain filter elements
(where applicable) making sure elements are clean.

X
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- 18) Reinstall filter bowls. Safety wire filter bowls.
19) Bleed hydraulic system per paragraph B.(3).
20) Restore airplane to normal configuration.
(2) Flushing Procedure Mumber 2 (Utility System - Minimum)
(a) General

1) This procedure is intended to be used where Skydrol supply
is limited and where suitable flushing equipment i=s
unobtainable. It 1s therefore considered to be minimal.
However, once performed, subsequent additional flushing
per Procedure NMumber 1 at a major base may not be necesaary.
Because replacement engine pumps are to be used to flush
the system, 1t 1s necessary to perform each atep listed
in proper sequence and as thoroughly as possible. Otherwise,
contamination particlea which may remain in the system
will cause the pumps to be damaged during the flushing
operation.

2) It 1is recommended that pumps used to flush the system and
the system 1tself be carefully monitored after using this
flushing procedure. System filter checks shall therefore
be performed at leaat two times at 50-hour intervals
following flushing.

3) Flushing Procedure Number 2 may be used where:
a) Auxiliary system is not contaminated.

b) Metal particles are detected in one or all filters
and utility reservoir.

c) Pumps (one or both) damaged.

4) Filter checks should indicate spread of contamination
particles. If damage and contamination is confined to
one side of airplane, flush lines only on the affected
gide as there 1s evidence that disturbing the system where
unnecessary may csuse future problems. This is particularly
true where minimal procedures are employed.

(b) Equipment and Materials

NOTE: Keep all flushing equipment, lines, hoses and components
capped during storage and handling.

1) Replacement pump or pumps.

1
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2) Replacement filter elements or means of cleaning contaminated
units.

3) Seals and gaskets for filters and fittings.

L) 2-5 Micron industrial non-bypass filter, Purolator P-32-61
filter asasembly, and lines and fittings necessary to plumb
around the utility return filter. Because this filter is a
special item, it is suggested that it be purchased as part
of a flushing kit and provisioned as such, either at line
gtations or in an air-portable flushing package.

5) Modified reservoir filler cap. Cap must have fitting
installed so that reservoir may be filled with fluid
under pressure. This special cap may be included with
above flushing kit.

6) Skydrol service cart equipped with hand pump or high
pressure nitrogen bottle and filter.

T) Approximately 15 to 20 gallons of Skydrol 500.
(e) Flush Utility Bydraulic System

WARNING: GOGGLES SHOULD EE WORN BY PERSONNEL WORKING WITH
SKYDROL 500.

1) Open left maein wheel well door by pulling ground door
releage handle down. Disconnect door actuator from door.

2) Depressurize utility system by operating the system bypass
valve to byp=aas.

3) Depressurize reservoir by slowly unscrewing reservoir cap
and allowing air to escape.

h) Close bypass valve.

5) Open wing panel below utility reservoir. Remove plug and
drain reservoir.

6) Remove and check pump case drain filters, preasure filters,
and return filters to determine spread of contaminate
particles. Check auxiliary system pressure filters and
return filters. If suxiliary system i1s contaminated, see
paragraph 1.C. Check fluid drained from reservoir for
particles. Determination of contamination spread and
quantity by filter and fluid examination 1s very important.
If metal particles of any quantity, whether brass or steel
are found, then the line or eystem upstream of that point
is contaminated. Relstively few or small particles could
indicate an incipient or future pump failure or transfer
of particles from a pump fallure on the opposite side of

1
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the airplane. Iarge or a great many particles undoubtedly
indicates pump faillure. It 18 recommended for Flushing
Procedure Number 2 that lines in both wings be flushed
only if contamination particles are found in both.
Otherwise flush lines only in the contaminated side. The
system fallure report together with the filter and drained
fluild examination and replacement perts on hand shall
determine what steps need be performed from this point
forward. :

Remove defective pump or pumps.

Remove pump return line from disconnect panel and flush
with Skydrol, using hand pump.

If particles were found in fluid previously drained from
regervolr, remove filler inlet screen from reservolr and
direct small stream of Skydrol from hand pump on inside
walls of reservolr to flush particles out bottom drain hole.
When flushing fluid runs clear, reassemble parts, install
drain plug and safety wire. Flushing of reservoir is
unnecessary unless particles are detected in the drained
fluid.

Plumb 2-5 mieron industrial filter around utility return
filter.

F111 reservoir from service cart through modified reservoir
cap.

Flush Supply Lines

a) Assure supply shutoff valve in supply line to be flushed
is open, then flush pump supply line from reservoir to
engine pump by foreing fluid into reservoir from Skydrol
service cart.

NOTE: TFlushing will be more thorough if fluid is foreced
to move quickly through lines. Therefore, flush
one supply line at a time, capping off or closing
supply shutoff valve to other lime. The duration
of flushing time should be determined from
Skydrol supply available and/or evidence that
flushing fluld does not contain particles after
flushing for a time.

b) Replace pump or pumps.

¢) Clean pressure and case return filter bowls and inatall
new or cleaned filter elements. _

d) Fill reservoir to proper level then remove special cap
and service cart connections.

1
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Operate one engine at a time at idle for a period of
about 15 minutes in order to drive pump.

To induce fluid flow conditions, operate flaps and
speed brakes continuously during engine run.

If both pumps were replaced, operate other engine for
15 minutes at idle and repeat above.

Shut down engine.

Remove 2-5 micron filter and replace or clean utility
return filter element,

Inspect pressure and case return filters for evidence
of particle contamination. If only slightly

contaminated replace the filter elements. If heavily
contaminated repeat flushing procedure except do not

change pumps.

Bleed Utility Hydraulic System

(a) Service hydraulic reservoir. Refer to Chapter 12, Hydraulic
Fluid Servicing. Couple the hydraulic service cart pressure
hose to the engine No., 2 pump pressure hose and the cart
return hose to the engine pump supply hose at the engine No, 2
disconnect panel.

Prepare the utility system for bleeding.

1) Depressurize utility reservoir

a)

b)

On airplanes not equipped with a manual
depressurization valve, slowly unscrew reservoir cap 3
full turns until compressed air has escaped.

CAUTION: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

On airplanes equipped with a manual depressurization
valve, remove screws and depress kmrled button on
depressurization valve,

NOTE: Depressurization valve is located above and just
aft of utility reservoir.

2) Remove the utility reservoir filler cap.

3) Position utility system bypass valve to bypass.

1{-) Disconnect door actuator from both main wheel well doors.

29-0
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5) Place right and left ground door release handles in up
position.

NOTE: With door actuators disconnected, wheel well doors
will not close. Ground locks prevent beam movement.

6) Check that the system interconnect valve is closed.

7) Check that the hydraulic supply (fire) shutoff valves are
open.

(c) Set up the hydraulic service cart for servicing and bleeding
airplane.

(d) Service utility reservoir. Refer to Chapter 12, Hydraulic Fluid
Servicing.

CAUTION: AN OBSERVER MUST MONITOR THE FLUID LEVEL IN THE
UTTILITY RESERVOIR DURING BLEEDING. DO NOT LET
FLUID IEVEL DROP BELOW SIGHT GAGE WITHOUT STOPPING
TO REFILL RESERVOIR.
(e) Start hydraulic cart.
(£) Increase cart pump outlet pressure to 50 psi.

(g) Run cart until fluid level stabilizes, stopping to refill as
necessary.

(h) Stop cart and close airplane utility system bypass valve and
safety wire closed.

I
(i) Start hydraulic service cart and set cart compensator control
to 3000 psi.

(j) Check pressure filter and utility system relief valve for
external leaking,

(k) Actuator outboard spoilers at least six times, stopping to
refill utility reservoir as required.

(1) Actuate flaps at least six times, stopping to fill reservoir
as required.

2
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Operate air start compressor (if applicable) 1 minute.
Bleed brakes if emergency air brakes were used on landing.
Check and fill reservolr as needed.

Shut off service cart and close cart outlet valve and cart
return valve, Disconnect the cart hoses from No., 2 engine.

Fill No, 2 engine pump supply line below disconnect panel.

Fill No. 2 engine pump case through the case return port,
Restore supply, return, and pressure hoses at disconnect panel,

Repeat steps (a) through (j) and (p) through (r) as needed.
Check and service utility reservoir as needed.

Pressurize the airplane utility reservoir to 45 psig through
ground charging valve.

CAUTION: AIR PRESSURE SOURCE MUST NOT EXCEED 50 PSIG.

29-0
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(v) Check for lesks in supply and return lines.

(w) Pull right end left ground door relesse handles to down position,
and reconnect door actustors to door,

(x) Check that No. 2 end No. 3 engine pump line connections have
been restored at disconnect panels.

(y) Upon completion of this procedure replace filter element in
hydraulic service cart,

C. Flush and Bleed Auxiliary Hydraulic System

(1)

(2)

1
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General

(a) Since the auxiliary pump is electrically driven, it may be shut
off in flight when & failure 1s encountered.

(b) If the auxiliary pump was shut off due to e fluid loss, correct
the system discrepancy end check pump operation.

(e) If the suxiliary pump was shut off as a result of low pressure,
replece the pump and clean the pressure and return filters.
Proceed with a systematic check to determine the extent of
contamination.

(d) When an suxiliary pump is replaced following a failure or when
contaminetion is found in the euxiliary pressure or return filter
affected portions of the suxilisry system should be flushed in
accordance with the following procedure.

(e) The auxiliary system should not be flushed unless definite
evidence of contaminstion is present in the filters.
Precautionary flushing is not required following a pump
replacement for an electrical malfunction.

(f) Connections in the auxiliary system should be left intact
whenever possible and disconnections made only as necessary.

NOTE: Keep loose couplings clean.,
Equipment and Materials

(a2) Refer to utility system flushing procedure number one "Equipment
end Materisls," plus the following fittings.

1) F, adepter, cart pressure to -4 MS.
2) G, sdspter, cart return to -6 MS.
3) H, edspter, cart pressure to -8 MS.

L) I, edepter, cart return to -8 MS.

29-0
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5) J, adapter, cart pressure to -12 MS.

WARNING: GOGGLES MUST BE WORN BY PERSONNEL WORKING WITH
BMS 3-11 HYDRAULIC FLUID.

(3) Flush Auxiliary Hydraulic System

(a)

(v)
(e)

(a)

Open left and right main wheel well doors by pulling respective
ground door release handles down.

WARNING: FPERSONNEL STAND CLEAR OF WHEEL WELL DOCR PATHS.
Disconnect both right and left door actuators fram doors.
Depressurize the auxiliary system.
1) Depressurize utility reservoir

a) On airplanes not equipped with 2 mamual
depressurization valve, slowly unscrew reservoir cap 3
full turns until compressed air has escaped.

CAUTION: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS
DEFRESSURIZED OR FLUID WILL ESCAFE,

b) On airplanes equipped with a manual depressurization
valve, remove screws and depress knurled button on
depressurization valve,

NOTE: Depressurization valve 1s located above and just
aft of utility reservoir.

I

2) Operate the rudder to discharge accumilator and line
pressure.

Flush number one auxiliary pump system.

1) Remove number one auxiliary pump pressure and return filter
elements and examine for contamination. Dispose of
contaminated return filter paper element.

2) Clean filter bowls and reassemble filter assembly without
the elements.

3) Remove drain plug f‘rom auxiliary reservoir, or reservoirs
if applicable, or disconnect pump supply line at the
reservoir, if applicable, and drain the reservoir(s).

NOTE: Four to five gallons of BMS 3-11 hydraulic fluid can
be expected from number one auxiliary reservoir and
one to two gallons fram number two auxiliary
reservolr. Dispose of the fluid.

2
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4) Disconnect the return tubing from the auxiliary reservoir(s)
and connect service cart pressure. Connect cart return to
the drain port, or supply port 1if applicable, and flush
reservoir(s) by flowing one or two gallons of BMS 3-11
hydraulic fluid through the reservoir(s). Keep only enough
pressure to establish flow. Do not exceed 45 psi,
Disconnect service cart.

5) Reinstall the drain plug(s) and safety wire, if applicable.
6) Replace damaged pump. Connect lines as flushing proceeds.
7) Flush number one pump supply line.

a) Disconnect the supply hose from number one reservoir,
if not previously performed in step (3)(d)3).

b) Connect service cart pressure to reservoir end of the
line and cart return to the pump end. Flush line
for 2 minutes with a pressure not to exceed 100 psi.

c) Discomnnect cart and restore supply line connections
to the reservoir and the pump.

d) For those airplanes incorporating a second auxiliary
reservoir, connect cart pressure to the number two
euxiliary pump supply hose at the tee comnection at
number one pump, or at the NAS1237 elbow at number one
reservoir if applicable, and cart return to the number
two auxiliary reservolr end of the line. Flush supply
line for 5 minutes with a pressure not to exceed
100 psi.i

e) Disconnect cart and restore the connections to number
one pump, or number one reservoir if applicable, and
number two reservoir.

f) Connect cart pressure to the number two reservoir end
of the number two pump supply line and cart return to
the mumber two pump end of the line. Flush for 2
minutes with a pressure not to exceed 100 psi.

g) Disconnect cart and restore number two pump supply line
connections to the reservoir and the pump.

Jan 15/69 29-0
+ Page 213



Ay

MAINTENANCE MANUAL

8) Flush number one pump return line.

a) Connect cart pressure to the pump end of the line cart
return to the reservoir end of the line. The return

line at the reservoir was previocusly disconnected in
step (3)(a)4).

b) Flush mmber one pump return line for 5 mimutes with a
pressure not to exceed 100 psi.

c) Disconnect cart and restore pump return line
connections at the pump and at the reservoir.

9) Flush rumber one pump pressure line.

a) Discormect the mumber one pump pressure line at the
inlet port of the inboard spoiler shutoff valve
(solenoid or motor operated) at station 840-860 in the
right-hand wheel well.

b) Connect cart pressure to the pump pressure line at the
pump, and cart return to the pressure line at the
shutoff valve, Flush pump pressure line for 5 minutes
at a pressure not to exceed 100 psi.

¢) Disconnect cart and restore the pressure line
connections at the pump and at the shutoff valve.

10) Install clean metallic and new paper elements respectively
in the number one pump pressure and return filters.

11) Install filter bowls and lockwire.
(e) Flush number two auxiliary pump system.

1) Repeat steps (3)(d)1) and (3)(d)2) for number two auxiliary
pump pressure and return filter elements, if applicable.

2) Repeat step (3)(d)3) for a single auxiliary reservoir
system or if a dual reservoir system, remove drain plug
from number two auxiliary reservoir, or disconnect
mumber two pump supply line at the reservoir, if applicable,
and drain the number two reservoir.

3) Repeat steps (3)(da)4) thru (3)(d)6) for a single auxiliary
reservolr system or if a dual reservoir s§stem, steps

(3)(a)7)£) and steps (3)(d)5) and (3)(d)6

4) Reconnect the mmber one pump supply line to the number one
reservoir if discomnected.

2
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Flush number two pump supply line.

a) TFor those airplanes incorporating & single auxiliary
reservoir system, disconnect the number two pump supply
line at the reservoir or at the NAS1237 elbow 2t the
reservolr, if applicable.

b) Connect cart pressure to the reservoir end of the
number two pump supply line, and cart return to the
pump end of the line.

¢) Flush number two pump supply line for 5 mimites with a
pressure not to exceed 100 psi.

d) Discomect cart and restore pump supply line
connections to the reservoir and pump.

e) For those airplanes incorporating & dual auxiliary
reservoir system, repeat steps (3)(d)7)f) and
(3)(a)7)g) for flushing number two pump supply line.

Flush mmber two pump return line.

a) For those airplanes incorporating & single auxiliary
reservoir system, commect cart pressure to the pump
end of the line and cart return to the reservoir end
of the line. The return line at the reservoir was
previously discomnected in step (3)(e)3).

b) Flush number two pump return line for 5 minutes with a
pressure not to exceed 100 psi.

¢) Disconnect cart and restore pump return line
connections at the pump and at the reservoir.

d) For those airplanes incorporating & dual auxiliary
reservoir system perform steps (3)(e)6)a) thru
(3)(c)6)c) above except connect cart return to the
mmber two auxiliary reservoir end of the line.

Flush number two pump pressure line.

a) Discomnect the rmumber two pump pressure line at the
inlet port of the rudder system shutoff valve (solenoid
or motor operated) at station 840-860 in the right-hand
wheel well.

NOTE: Some configurations have the manual shutoff
valve for the rudder system in the number two
pump pressure line before the rudder system
shutoff valve. For these configurations it will
be necessary to disconnect the number two pump
pressure line at the mamial shutoff valve
instead of the rudder system shutoff valve,

29-0
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b) Connect cart pressure to the pump pressure line at the
pump and cart return to the pressure line at the
shutoff valve. Flush pump pressure line for 5 minutes
at a pressure not to exceed 200 psi.

c) Disconnect cart and restore the pressure line
connections at the pump and at the shutoff valve.

Install a clean metallic element in the mmber two pump
pressure filter. For airplanes incorporating a dual
auxiliary reservoir system, install a new paper element
in the number two auxiliary return filter.

Install filter bowls and lockwire.

(4) Bleed Auxiliary Hydraulic System

(a)

(b)
(e)
(a)

(e)
(£)

(g)

29-0
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Depressurize utility reservoir.

1)

2)

On airplanes not equipped with a manual depressurization
valve, slowly unscrew reservoir cap 3 full turns until
compressed air has escaped.

CAUTION: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS

DEFRESSURIZED OR FLUID WILL ESCAFE.

On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on
depressurization valve.

NOTE: Depressurization valve is located above and just aft

of utility reservoir.

Remove the utility reservoir filler cap.

Check that the system intercomnect valve is closed.

Check that the brake intercommect valve is closed, if
applicable.

Remove bleeder plug on number two auxiliary reservoir, if
applicable.

Service utility reservoir. Refer to Chapter 12, Hydraulic
Fluid Servicing.

Install bleeder plug on number two auxiliary reservoir, if
applicable.

2
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Pressurize the utility reservoir to 45 psig through the ground
charging valve, Check for leaks in the auxiliary supply and
return tubing in the wheel well and wing fillet areas.

CAUTION: AIR PRESSURE SOURCE MUST NOT EXCEED 50 PSIG.

Bleed off any air in the number two auxiliary reservoir, if
applicable, by unscrewing bleeder plug slightly on reservoir.
Tighten and lockwire bleeder plug.

Check that the rudder system and inboard spoiler shutoff valves
are on, i.e., de-energized, and rudder manual shutoff valve
is open and lockwired.

Start number one pump. Rudder pressure should begin to build
up-

Operate inboard spoilers and rudder at least six times.
Monitor utility reservoir quantity indicator. If guantity
drops below 3.2 U.S. gallons, stop and refill utility reservoir
taking care to follow depressurizing end filling procedures,
step (3)(c) and steps ()(a) throngh (4)(h).

Check number one pump pressure lines for leaks in the wheel
well and wing fillet areas.

Shut off number one pump.

Start number two pump.

Operate rudder at least six times, Monitor utility reservoir
quantity indicator. If quantity drops below 3.2 U.S. gallons
proceed as in step (4)(1) above.

Check number two pump pressure lines for leaks in the wheel
well and wing fillet areas.

Shutoff number two pump.

Depressurize auxiliary system as in step (3)(c).

Refill utility reservoir, if necessary. Tighten filler cap.
Reconnect door actuators to the wheel well doors.

Upon completion of above procedure replace filter elements in
the hydraulic service cart.

29-0
Page 214C



Ay

MAINTENANCE MANUAL

D. Lubricate Auxiliary Hydraulic Pump Gearbox (Airplanes equipped with
Westinghouse motor-driven pumps

(1) Open main wheel well door by ground door release handle and instal
door downlock.

WARNTNG: PERSONNEL STAND CIEAR OF WHEEL WELL COOR PATH.

(2) Lubricate auxiliary hydraulic pump gearbox having gear cover No,
906D661-1.

(a) Remove fill plug (figure 201) and add 50 cc's of oil (MIL-L-
7870) through f£1i1l hole. Allow oil to settle. Remove level
plug and allow excess oil to drain off. Replace level plug
making certain that plug O-ring is in place. Add 10 cc's more
01l through £111 hole.

(b) Replace fill plug. Make certain plug O-ring is in place and
; lockwire plugs.

(3) Lubricate auxiliary hydrsulic pump gearbox having gear cover No,
908D501-1.

NOTE: On some airplanes the level plug is provided with a sight
gage. If oil level is at level mark gear case is full.

(2) Remove fill plug (figure 201) and add 70 cc's of oil (MIL-L-
7870) through fill hole., Allow oil to settle. Remove level
plug and allow excess oil to drain off.

NOTE: On airplanes equipped with sight gage in level plug,
check 0il level at sight gage before removing level plug
to drain off any excess oil.

(b) Replace fill and level plugs. Make certain plug O-rings are
in place and lockwire plugs.

(4) Remove wheel well door downlock and close wheel well door by
returning ground door release handle to up position.

FILL PLUG

GEAR COVER
PART NUMBER
LOCATION

=5

SINGLE PUMP INSTALLATION SHOWN.,
NO. 1 AND NO. 2 PUMPS OF TWO PUMP
SYSTEM SIMILAR.

Auxiliary Hydrauliec Pumps Lubrication Points 6

29-0 Figure 201 Jan 15/69
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2. Adjustment/Test H ulic System
A. General
(1) Hydraulic systems are tested at normel operating pressures. Each
component is tested for proper operation. A relief valve must be
isolated from the effects of other relief valves for test purposes.
(2) Engines 2 and 3 mist be operated to test engine driven pumps.
B. Equipment
(1) Hydraulic Service Cart, O to 3500 psi, Skydrol 500.
(2) Air pressure source, 0 to 200 psi operating pressure,

C. Test Utility Hydraulic System

(1) Open following doors and panels: (See "Access Doors and Panels",
Chapter 12.)

(a) Main landing gear actuator access panel, 13L46.

(b) Main geer welking beam access panel, 1347,

(e) Hydraulic access panel, 1348,

(d) Hydraulic supply shutoff velve access panel, 1349,
(e) Wing lower access panel, 1358,

(f) 1Inboard cove lip doors, 1256 end 1257.

(g) Inboard aileron control access panel, 1357.

(h) Nacelle strut trailing edge fairing 1T15.

(1) Nacelle strut forward fairing, 1703.

(j) Nacelle strut access panel, 1724, 1704, 1705, 1707, 1708 end
1710.

(k) Engine right cowling panel.

Feb 29/60 29-0
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(2)
(3)
()
(5)

(6)

(7)

(8)
(9)

(10)
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(1) Wing leading edge access panel, 1302, 1303, 1304 and 1305.
(m) Wing fuselage fairing access panel 1300.

(n) Main gear wheel well doors.

Connect external electrical power to airplane.

(TWA) Press to test fluld overheat warning light.

Check that four amber low pressure warning lights are illuminated.

Connect external hydraulic cart to hydraulic pressure and supply
lines on engine No. 2.

CAUTION: CHECK THAT SUPPLY SHUTOFF (FIRE) VALVE IS COPEN TO PREVENT
RUPTURING RESERVOIR.

Plug leading edge flap pressure relief valve pressure port.
(a) Position flap control lever to DOWN.

(o), Open cove lip door 1363. (See Access Doors and Panels,
Chapter 12.)

(c) Remove pressure line from flap pressure relief valve and plug
line.

(d) Cap pressure port of relief valve.

Increase pressure and check engine No. 2 low pressure warning switch
actuates at 950 to 1450 psi, to extinguish low pressure warning
light.

Increase pressure to about 3400 psi and examine lines for leakage.
Increase pressure until relief valve opens.

(a) Check that pressure is 3400 to 3600 psi.

(b) Check that pressure does not drop below 3100 psi.

(¢) Check for increase in pressure to ascertain that relief valve
closed.

Check gage on accumuilator and pressure indicator in control cabin
against gage on hydraulic pressure source.

(a) Decrease pressure in increments of 200 to 300 psi.

(b) Check that gage and indicator reading is within 150 psi of gage
on hydraulic pressure source.

6
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(11) Depreassurize utility system.

(a) Position bypass velve to BYPASS.

(b) Cheek that pressure drops to charge of accumilator.
(12) Position bypass vaelve to CLOSED.

(&) Check that pressure rises.
(13) Check that pressure stabilizes between 2800 to 3225 psi.
(14) Depressurize s.yst, position bypass valve to BYPASS,

(a) Check pressure at which engine No. 2 low pressure warning
light illuminstes.

(b) Pressure should be between TOO and 100 psi below pressure
werning switch actuating pressure in step (7).

(15) Remove hydraulic source from engine No. 2 and connect system supply
and pressure lines.

(16) Attach hydraulic source to engine No. 3.
(17) Repeat steps (2), (5), (7) and (8) for engine No. 3.
(18) Pressurize hydrsulic system between 2800 to 3225 psi.
(19) Actuate interconnect valve switch to OPEN.
() Check auxiliary pressure to equal utility system pressure.
(20) Reduce hydraulic pressure to zero.
(21) Position interconnect valve to CLOSED.

(22) Actuate fire switch for engines 2 and 3, check supply shutoff valve
position .indicator to be closed.

(23) Push fire switches for engine 2 and 3. Check supply shutoff valve
position indicetor to be OPEN.

(24k) Position engine-driven hydrsulic pump valve switch to OFF. Check
for an audible indication of solenoid operation.

(25) Position engine-driven hydraulic pump velve switch to ON. Check
for an indication of solenoid operation.

Jan 15/T0 29-0
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(27)
(28)
(29)
(30)
(31)

D. Test
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Operate engine No. 2 at IDLE and check pump pressure to be 2800 to

3225 psi.

Check pump and pump lines for leakage.

Check for air leakage in the reservoir pressurization system.
Shut down engine.

Repeat steps (24) through (29) for engine No. 3.
Return system to normal.

() Reconnect flap relief wvalve.

(b) Remove hydraulic and electrical power.

(e) Close access openings.

Auxiliary Hydraulie System

Connect external electrical power to the airplane.
Connect external hydraulic power to the airplane.

Check that auxiliary hydraunlic pump low pressure warning lights
11luminated.

Plug pressure port of leading edge flap relief wvalve.

(a) Extend flaps.

(b) Open outboard cove lip door.

(c) Remove pressure line from pressure port of relief valve.
(d) Plug line and cap pressure port.

Plug utility system relief wvalve.

(a) Open right main wheel well door by pulling ground door release

handle down and install door downlock.

WARNTNG: PERSONNEL STAND CLEAR OF DOCR PATH.

(b) Disconnect pressure line from pressure port of utility pressure

relief valve.

(¢) Plug line and cap pressure port.

Jan 15/70
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HYDRAULIC SYSTEM - INSPECTION/CHECK

- General

A. The following procedure provides instructions for performing an internal
leakage check of the hydraulic system to determine the condition of the
system and its major subsystems.

B. Condition of the hydraulic system ir based on the degree of internal
leakage., Leakage flows are determined by measuring current and change
in current required by one auxiliary hydraulic pump when operating the
system components in different configurations. Fluid flow is determined
by relating current changes to a pump characteristic chart (Fig. 603).
By compuring measured leakage to recommended in-service leskage limits,
a determination of subsystem or component condition can be made.

C. The test procedure presented herein is a two level test.
The provisions of each are as follows :

(1) Gross Level : a short test to determine overall system condition,
If a gross level test is satisfactory no further testing is necessary.

(2) Subsystem Level : a detailed test to fault isolate the degraded
component. This test is generated by either the gross level test or a
flight/maintenance squawk.

’, Fquipment and Materials

A. AC Ammeter - Amp ranges 0-~25 with a short circuit selector switch.
The switch contacts should be the make-before-break type to prevent
arcing during mode selection., The meter scales shall permit
accurate reading to the nearest 0,10 amp on the 0-25 scale.

B. Cable assembly, hydraulic leak check, or equivalent (Fig. €01)

Cf The following warning must be adher=d to when perfofming
trouble sbooting on hydraulic components.

WARNING: TO PREVZ=NT PERSONNEL INJURY OR ZQUIPMENT DAMAGE DURIIG
LITERNAL LEAKAGE CEECKS, KETP PEZRSONNEL AND ZQUIPMENT
CLZAR OF HYDRAULIC COMPONENTS THAT CAN MOVE.

ToRo 29-66
T.R. 29-51 29-0
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(8)
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Position interconnect valve switech to OFPEN.
Increage pressure to 3400 psi.

(a) Check auxiliery pump No. 1 pressure switch to extinguish low
pressure warning light at 950 to 1450 psi.

(b) Check for leakage.
Check relief valve operation.
(a) Increase pressure until relief valve opens.

(b) Check that pressure is within 3400 to 3600 psi when valve
opens.

(e) Check that pressure does not drop below 3100 psi before valve
reseats.

(d) Deleted.
Check auxiliary hydraulic pump low pressure warning lights.
(a) Decrease pressure until low pressure warning lights illuminate.

(b) Pregsure should be above T00 psi and at least 100 psi below low
pregsure werning switech actuating pressure in step (7).

Check reading on gage on accumulator against gage on hydraulic
pressure source.

(a) Increase pressure in increments of 200 psi.

(b) Check gage to be within agreement of 100 psi of gage on
hydraulic source.

Remove hydraulic pressure source.

Pogition interconnect valve to CLOSED.

Position auxiliasry hydraulic pump No. 2 switeh to ON.
Check for pressure to stabilize between 2800 to 3225 psig.

Attempt to operate inboard spollers by rotating control wheel.
Spoilers shall not operate.

Position auxiliary hydraulic pump No. 2 switeh to OFF.

29-0
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Position auxiliary pump No. 1 switch ON.

With interconnect valve closed, check for pressure to stabilize
between 2800 to 3225 psig as indicated by the auxiliary accumilator
pressure ga.ge.

Position interconnect valve gswitech to OPEN.

Check that auxiliary pump No. 2 low pressure light is illuminated.
On Turbojet alrplanes (without the cooling loop bleeds) check that
pressure indicated by the utility system pressure gage rises and
stabilizes between 2800 to 3225 psi. On Turbofan airplanes, check

that utility and brake system pressures rise and stabilize above
accumilator precharge.

NOTE: On Turbofan airplanes with the interconnect valve open, a low
pressure reading i1s normel due to system bleeds and internal
leakage.

Position auxiliary pump No. 1 switch off. Position interconnect
valve switch off.

Operate rudder control system to depressurize auxiliary hydraulic
system.

Replace pressure lines on rellef valves.
Retract flaps.
Close access doors and remove wheel well door downlocks.

Digconnect external electrical power.

3. Inspection/Check Hydraulic System
A, Check Hydraulic System

(1)

29-0
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Check hydraulic tubing in the nacelle area for discoloring which
indicates overheating of hydraulic fluid. The tube 1s accessible
by raising the right cowl panel 1717. See Chapter 12, Access
Doors and Panels.
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Z. Check Hydresulic System Filters

(1)

Jul 15/68

At regular intervals visually check the utility pump return filter
elements for contamination. If no contaminant is found further
filter check is unnecessary, unless system contamination is
suspected from water, MIL-oil, dirt and etc. If contaminant is
found, the remaining system filters must be checked and pump removal
should be considered depending on amount and type of contaminant.

If metal contaminent is found proceed with the following steps.

(a) Remove and overhaul the associated pump.

(b) Check utility system pressure filter elements, if no
contaminant is found replace the filter element and proceed
with step (f).

(e) If utility system pressure filter is contaminated, check
utility system return filter element, if no contaminant is
found replace the utility system return filter element and
proceed with step (f).

29-0
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If utility system return filter is contaminated, check the
auxiliary system return filter and the utility and auxiliary
system reservoirs for contamination. If no contaminant is
found in the auxiliary system return filter of reservoirs,
replace auxiliary system return filter element and proceed
with step (f).

If the suxiliary system return filter and the utility and
auxiliary reservoirs are contaminated, flush the utility and
hydraulic systems.

Flush hydraulic lines which are determined to be contaminsted
based upon evidence obtained in the above steps.

C. Check Hydraulic Fluid

(1)

10
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General

(a)

(b)

The operational environment of the hydraulic fluild will affect
the service life of the fluid. A sample of the fluid should be
removed from the airplane at intervals in accordance with the
operator's experience and analyzed for the fluild properties
shown in figure 601. If the fluid properties exceed any one of
the fluid in service limits, an amount of fluld should be
replaced in order to bring the fluid properties within service
limits. The amount of fluid replaced is left to the discretion
of the operator.

Reclaimed fluid should be exsmined to determine its suitability
for reuse in the hydraulic systems. If the fluld meets the
limite in figure 601, it is consldered accptable for reuse.

The following compenies reclaim BMS 3-11 type fluids and their
mixtures:

1) Delton & Co. Ltd, Silkolene Oil Refinery
Belper, Derbyshire,
England

2) Romic Chemical Corporation
Palo Alto, Californie

29-0
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IN - SERVICE RECLATMED

FLUID PROPERTIES TEST METHOD FLUID LIMITS FLUID LIMITS

Appearance Visual No Cloudiness, No Cloudiness,
phage separation or phase separation or
precipitation. Any precipitation. Any
color acceptable. color acceptable,

Specific ASTM D941 0.995=-1.066 0.995-1.066

Gravity

25°c/25°C

Water Content AST™ D1Ths or 0.40 Min 0.40-0.60

% by wt Infrared [>

Neutralization ASTM D9TL 1.5 Max 0.25 Max

No. mg KOH/gm

Viscosity, cs ASTM DLL5 6.0-12.5 T.0-12.5

at 100°F

Flash Point, AST™M D92 | eeeeea- 320 Min

°F, open cup

Organic Infrared > None detectable None detectable

Contamination by Infrared by Infrared

Particle ARP 508 | <=eea--

Contamination =

E::>If inadvertant contamination has occured, use procedure from Boeing
Document D6-2hh29, "An Analytical Method for Contaminates in BEMS 3-11
Fluids and Their Mixtures Using Differential IR Spectroscopy."”

[>size Range (Microns)

29-0
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5=15
15-25
25=50
50-100
> 100

Particleg/100 ml.

Max

27,700

BMS 3-11 Property Limits Chart

Figure 202

2,500
1,000
350
120

10
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L, Approved Repairs Hydraulic Systems

A. Repair Hydrsulic System Tubing
(1) General

(&) Repair of the hydraulic system tubing consists meinly of
repairing scratches, gouges, wear spots, etc. for both high
and low pressure tubing instaellations. Figure 203 gives the
maximum allowable wall reduction limits. The tube wall
reduction is allowable at any location on the tube. It is
suggested that scratches and gouges which are within the
allowable limits be repaired as soon after discovery as
possible.

(b) Dents are allowable in the tubes if the following requirements
are met.

1) The dent does not restrict the flow in the tube.

2) The radius of the dent is not less than wall thickness
plus 0,06 inch for AISI-30L tubing, and four times wall
thickness for 6061-T6 tubing.

NOTE: Scratches and gouges within dented areas should be
repaired as described in step (2).

(2) Repair hydraulic systems tubing.

NOTE: Determine if damage 1s within the maximum sllowable wall
reduction limits. (See figure 203.) If demage is not
wvithin limits replace tubing.

() Blend damaged ares so that the damage is removed with a
minimum blending radius of one inch.

(b) Taper the damaged area to the original wall thickness over a
distance of twenty times the damage depth.

(c) Dye check the reworked area to make sure that no cracks are
left in tube.

(d) Refinish reworked area on all aluminum alloy tubing as
deseribed in Chapter 51-2-0, "Alodizing."

NOTE: Stainless steel tubing does not require finish
applications after rework.

2
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HYDRAULIC
TUBE ASSEMBLIES

MAXTMUM ALLOWABLE
WALL REDUCTION LIMITS

Power

Pressure (Except[T>)
Spoilers Up

Spollers Down

Flaps Up

Flaps Down

Landing Gear Up
Landing Gear Daown
Landing Gear Door Open
Landing Gear Door Close
Landing Gear Uplock

0.006 INCH

Hydraulic Pneumatic Brake
Hydraulic Pneumatic Brake
Warning

[ Brake Pressure

0.010 INCH

Pelief
Return (BExcept B> )

0.01k INCH

> Auxiliary Return
Tubing Assembly
65-8643-9

0.010 INCH

V@nt
Input
Supply
Reservoir Pressure

0.020 INCH

Hydraulic Tubing Allowable Wall Reduction Limits

29-0
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Figure 203
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B. Protection method of hvdraulic lines in rubber cushionned clamps.

(1) Remove clamps in which tubes are floating.

(2) Clean clamping areas on tubes using chlorothene and dry with
clean cloth.

(3) Apply "Mystik" Mylar tape of .004 inch thick number 7352 under
the clamps as much as necessary to avoid tube floatation in
the respective rubber cushionned clamps.

(4) Reinstall clamps or mylar taped areas of tubes.

/
SAB 707/705 29-0
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3. Prepare for Internal Leskasge Check

A, Connect external electrical power and adjust voltage to 11L4-116 volt: et
Loo %5 Hz.

8. 1Install landing geer downlocks.

C. Establish communcation between ground and crew compartment.

D. Install ammeter in series wiﬁh_oﬁenﬁhdsé-cf No. 1 euxt liur} pump.
(1) Disconnect pump electrical connector.

(2) Connect one end of test harness to pump connector.

(3) Connect other end of harness to airplane wiring disconnected from
the pump.

CAUTION: CHECK THAT THE AMMETER IS IN THE SHORT CIRCUIT POSITICH
UNTIL T}IZ SYSTEM HAS STARBILIZED. SWITCH AMMETER INTC
CI CUIT CILY AT TIME OF TAKING A READING. THE STARTING
CU'RR.,"?m FOR THE MOTOR PUMP IS A“PPGRT“A”ZL’ 100 AMPS,
THIS WILL DESTROY THE AMMETER IF THE AMETER I5 IN
C;RCUIT.

E. Check that accumulators are fully charged (Ref Chapter 12, ALlr and
Nitrogen Servicing).

F. Positlion ground power switch to ON.

G. Actuate flaps down and up hydraulically and operate ell flight controls
through several complete cycles to bring fluid up to near opereting
temperature.

H. Position switches as follows:
(1) Hydraulic interconnect OFF
(2) Rudder shutoff valve OFF
(3) Emergency flap control OFF
(4) Spoiler bypa.ss: OFF
(5) Brake antiskid OFF
(6) Yew damper OFF (Series yaw damper only)

I. Position speed brekes down and OFF.

29-0

T.R. 29-51 :
Page 6024

REV. July 17, 1986



BOEINTC W/—W

umﬁ¢ﬂauhl

L/E_J Pl
MAINTENANCE MANUAL

J. Check that TE flups ure up and that flap control hendle is in up
position.

K. Check that landing geur handle is in OFF position.

L. Check that brekes are OFF,

M. Position ailer;n trim control to zero.

N. Open landing gear warning horn circuit breaker. - -~ -- -~ -° 77777
Q. Check that lending gear doora are cleosed.

P. Remove nose steering disconnect pin and dlsconnect nose steering linksa.

Q. Remove nuts end washers from linkage bolt on leeding edge flap control
valve., HRemove and reinstall the bolt but at 180° from initial position
without washer and nut. (Ref 27-6-221 or 27 16-221, ﬂemoval/Inshal]atlou)

R. The folleowing tool and instructions apply when aC“OmDLlaﬂ
hydraulic ccmponent leak check.

Tool: MECEANICS STETEOSCOFE, GA 111D, SNAP-ON-TOOLS CORFORATION,
K=NOSEA, WISCONSIXN.

When troubleshooting, it is not necsssary to perfocrm a check of
toth systems. Only the system where the trouble is present neads
to be checked. By rseling for hot tubing or actuators or
listening for fluid lsaxage, fauliy comctonents can be iscglatad
within a subsystem which hzas excessive internal leakage. Wnsnever
cossible, standard tcols for detecting heat, vibraticn or souzd
should be used. 3efore checking for internal leskage oy these
methods, cycle the compenents to be checked to easure that
tersonnel will not be injured or equirment damaged when the
ccmponent moves.

29-0
Page 602B ' TR 29-66 .
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4, Perform Internel leskage Check

A. Prior to performing the internsl leakage check, the part number of
auxiliary pump No. 1 should be recorded for reference for future checks.

B. A:“u:r' preparation for check (par. 3) has been campleted, turn on pumps
as indicated in procedures and allow pressure to stabilize. To
interpret the procedure the following instructions should be followed:

(1) Teke emperege reading st each step and record in AMPS column.

(2) Meke subtrections of steps listed in SUBTRACT STEPS column and
record in AMPS DIFFERENCE column.

(3) Convert ampersge in AMPS DIFFERENCE column to flow rute by
refering to Fig. 603. Record as FLOJ in FLOW DETERMINED FROM FIG.
603 column.

(4) To determine unique flow of component or system, make subtraction
of FLOWS as indicated in LEAKAGE BEING CHECXED column and record.

(5) The INSERVICE LEAKAGE LIMITS column provides leakage limits that
should not be exceeded.

C. Perform {nternal leukmge check (Fig. 602) '

NOTE: The pages in Fig. 602 may be reproduced and used es work sheets
vhen performing this check.

R. 29-51
29-0
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AMPS FLOW DETERH LEAKAGE |IN-SERVICE
SYSTEM BEING SUBTRACT | DIFFER- | MINED FROM BEING LEAKAGE
STEP PROCEDURE CHECKED AMPS| STEPS -~ | ENCE FIG, 603 | CHECKED | LIMITS
CC/MIN | cC/MIN
1 Prepare for internal
leakage check. See MM 29-0
Hydr.Syetsm Inspect./Check
paragraph 3
2 Position No.l and 2 aux- uxiliary system *(1)
iliary hydraulic pump sic componentss 2500 psi
switches to ON and check h,. Rudder shut-off *(2]
that pressure stabilizes valve 2000 psi
at 2800-3200 pei. Turn off b. Interconnect
both pumps and check that valves
pressure does not drop c. Spoiler bypass
below inservice limit in H, Pressure relief Time: Seconds
60 seconds. valve Press: Pai,
3 Position No.l auxiliary to Basic reference
ON. (Hydraulic interconnecq
valve OFF)
4 Position rudder boost Inboard spoiler
switch and yaw damper knd rudder systems
switch to ON. Position DFF null leakage
inboard spoiler bypass
switch to ON.
Using rudder pedals, move
rudder to extreme travel
and hold. d 3 FLOW A 3780
5 Canter rudder pedals and JAuxiliary system
position speed brake lever [total leakage with
to 50 degrees. valves at null
Center control whesl. 5 =3 FLOW B 7500
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ANFS FLOY DETZR- LEAKAGE |IN-SERVICE
SYSTEM REING SUBTRACT | DIFFER-] MINED FROY | BEING LEAKAGE
STEP PROCEDURE CHECKED AMPS] STEPS - | EINCE FIG, A03 | CHECKED | LI¥ITS
CC/MIN | CC/HIN
€ Position rudder boost New basic
switch and yaw damper reference
switch to OFF. Position
inboard spoiler bypass
switch to OFF and speed
brake lever to full down.
7 Open system intertonnect Utility system 7-6 Flow C 10.500

valve.

#(1] Airplane with two accumulatore (Cargo)
#[2] Airplanes with one accumilator (Passenger)
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SYSTEM OR AMPS FLOW DETER-| LEAKAGE INSERVICE
COMPONENT BEING SUBTRACT | DIFFER- | MINED FROM | BEING LEAKAGE
PROCEDURE CHECXED STEPS - ENCE FIG. 603 CHECXED LIMITS
CC/MIN | CC/MIN
Position No. 1 eand 2 sux- | Auxiliery system #(1]
1liery hydrsulic pump basic components 2500 psi
switches to ON and check | a. Rudder shut- *[2]
that pressure stabilizes off valve 2000 psi
at 2800-3200 psi... Turn b. Interconnect
off both pumps and check valves .
that pressure does not c. Spoiler by-
drop below inservice limit pass
in 6C seconds d. Pressure re-
lief valve
Position No. 1 euxiliary Basic reference
to ON
Position rudder boost Inboard spoiler 3 -2 Flow A Flow A 3780
switch and yaw damper and rudder systems
switch (1f installed) to off null leakage
ON, Position inboard
spoiler bypass switch to
ON, then using rudder
pedals move rudder to ex-
treme travel and hold
Center rudder pedals, po- | Auxiliary system L -2 Flow B Flow B T500

sition speed breke lever
to 50 degrees and center
control vheel

total leekage
with valves at
null

#[1] Airplane with two accumiletors
#[2) Airplanes with one accumulator
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and hold

null

Flow H

SYSTEM OR AMPS FLOW DETER- | FINAL | INSERVICE
COMPONENT BEING SUBTRACT | DIFFER- { MINED FROM FLOJ LIMITS
PROCEDURE CHECKED STEPS - { ENCE FIG. 603 CC/MIN | CC/MIN
Poeition invoerd spoiler Rudder system 5 -2 Flow C Flow C | 3400
switch to OFF null- leakage
Position yaw damper switch
to OFF (if installed)
Depress left rudder to Rudder system 6 -2 Flow D Flow D | 1800
full limit of travel and off null leskage
hold
Continue to “old rudder to | Rudder system 7 <2 Flow D Flow C | 1600
full limit of travel off null leaskage minus
less seeal Flow D
leakage -
Center rudder pedals and Yaw demper 8 2 Flow E Flow E | 2000
position yaw damper switch | system minus
to ON (if installed) Flow C
Position inbd spoiler bypass 2 Flow F F Flo
SwiEeh G5 OF, THader ehwkaff] Loooore Spotier E . o 160
system null
Jvalve switch and yaw damper Yegknos
switoh (if installed) to s
OFF. Check that speed brake
lever is positioned at 50
degrees and that control
wheel is centered.
Rotate control wheel to left inboard 10 -2 Flow G Flow F |12n0
full counterclockwise spoiler system minus
position and hold null Flow G
Rotate control wheel to Right inboard n =2 Flow R Flow F [1200
full clockwise position spoiler system minus
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flap handle to 20 degrees
down (14 degrees for
707/329C).

valves and flap
bypass valves

SYSTEM OR AMPS FLOW DETER. | FINAL | INCERVICE
COMPONENT BEING SUBTRACT | DIFFER- | MINED FROM FLOW LIMITS
STEP PROCEDURE CHECKED AMP, STEPS - | ENCE FIG. 6C3 CC/MIN | CcC/MIN

12 | Position speed brake Gff null leaksge 12 2 Flow 1 Flow I | k0O
handle to full down and for piston seal,
center control wheel moduler package

S s and inboard
spoiler system

13| Position inboard spoiler New besic
bypess valve switch to OFF| reference

14 | Open system interconnect | Utility system b 213 Flow J Flow J | 10,500
valve

15| Position aileron trim to Left outbeard hore
full left wing down, IT spoiler bypass
left outboard spollers valve
reise, replace outhoard
spoiler bypass valve

154 | Position aileron trim to
zero
16 | Remove bolt from both

leading edge flap control
valve seleotor links,
Manually position eontrol
valve so that leading edge
flaps remain in up position
(Ref 27-16-221)
Position emergency flap Null leakage for 16 =13 Flow K Flow J | 3000
sawitch to OR fbypasa) and trailing edge minus
position trailing edge flap ocontrol Flow K
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flaps as follows:
a. On airplanes with
polenoid operated by~
pass valve, open in-
board flap motor
control oircuit
breaker on P5 panel,
b, On airplanes with
motor-operated bypass
valves, open outboard
Tlap motor sontrol
oircuit breaker on P5
panel, then position
emergency flap switch
to OFF (Hormal)

SYSTEM OR AMPS FLO® DETER- | FINAL | INSERVICE
COMPONENT BEING SUBTRACT | DIFFER. | MINED FROM FLOW LIMITS
STEP PROCEDURE CHECKED AMPS | STEPS - | ENCE FIG. 603 CC/MLN | CC/MIN
17| Check that flap drive
torque tubes in right
vheel well are not turning
a. Upper torque tube Indicetes in- None
turmns board flap by-
pass valve
leakege
%, Lower torque tube Indicates out- None
turns board bypass
valve leskage
18 | With flap handle at 20 Inboard flap 18 -13 Flow L Flow L | 1500
degrees (14 degrees for control valve minus
707/329C), extend inboard | null leakage Flow K

IVANVW 3IDONVNILINIVW

£

L Ll

Ly -




"H1J DT L

6L6T *Lz.19q0320 ATY NS

4L/6T Bny

go9 3%ud

gL

16-62
( L39°4g) 209 *IMIW

T84T weisdsqny - NO8Y)H NeaT [eWILAUT OTTnRIPLR

0-62

SYSTEM OR AMPS FLOW  DETER- | FINAL | INSERVICE
COMPONENT BEING SUBTRACT | DIFFER- | MINED FROM FLOW LIMITS
STEP PROCEDURE CHECKED STEPS - | ENCE FIG. 603 CC/MIN | CC/MIN
19 | Condition seme es step 18 | Outboard flap Finel | 1500
Trailing edge flaps at 20 | control valve flow
degrees (14 degrees for null leakege in
707/339¢) - step
| Circuit breaker Inboard 16
flape open. R minus
Circuit breaker outboard final
flaps closed. ' flow
Emergency flap switch OFF in
(Normal) step
18
20 |Close circuit breakers Basic reference 20 -13 Flow M Flow M | 7500
opened in step 18, and po- | with inboard and
sition emergency flap switch outboard flaps
OFF (Normal)., With flaps off null
fully retracted, position
emergency flap switch ON.
(Bypass)..Place flap handle
20 degrees down (14 degrees
for 707/329C)
21 |Position outboard spoiler |Outboard spoiler 20 =13 Flow N Flow N | 2100
bypass switch to ON, po- system null minus
sition speed brake handle Flow M
at 50 degrees, then center -
control wheel
22 |Rotate control wheel full |Left outboard 22 =13 Flow O Flow N | 1200
counterclockwise position |spoiler system minus
and hold null Flow O
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SYSTIM OR AME'S FLO4 DETER-| FINAL | INSERVICE
CQUPONENT BIELNG SUBTRACT | DIFFER-| MINED FROM FLOW LIMITS
S'TEP PROCEIRIRE CHECKED AMPS | STEPS - | ENCE FIG. 603 CCMIN| CC/MIN
23 | Rotate control wvheel tall | Right cntboevd 23 ~13 Flow P Flow N| 1200
clockwise position and spoller gyetem ninus
hold nnll Flow P
2l | Return speed brake hundle | Outbosid epoil - 24 a3 Flow Q Flow. Q| 400
to .doun position and er system off mlnus
center control wheel null leskege, Flow M
- piston seal armx =
modular pucknge
25 | Position oulboard spoiler | Flop hssic 25 =13 Flow R Flow R| 7500
bypasa velve to OFF reference
26 | Place leniing geer hordle | Lsading peur 25 .13 Flow S Flow S| 3450
in down peaition gvsien bagic minus
Flow R
27 | Pull nose gear door ground| Noce gour dacr 27 -13 Flow T Flow S |koo
relense handle snd latch achueior minus
in the open position. Tlow T
Hold doors fully clos:d =
28 | Position noge doors fully | Noee geur lock 28 -13 Floy U Flow U| LooO
open and hold it and gear actu- minus
_ ator Flow T
29 | Release nose gear door Landing gear 29 -13 Flow V ' Flow V| 3000
handle and allow doors to | system basic : minus
close . | Flow R
. |
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left

NOTE: A posi-
tive reading in-
dicates metering
valve leakage.
A negative read-

SYSTEM OR AMPS 104 DETER- FINAL INSERVICE
COMPONENT BEING SUBTRACT |DIFFER- { MINED FROM FLOW LIMITS
STEP PROCEDURE CHECKED STEPS - | ENCE FIG. 603 CC/MIN| CC/MIN
30 [ Pull left main gear door | Left main geer 30 -13 Flow W Flow V | k0O
release handle end latch. | door actuator minus
Hold door closed . : Flow W
31 | Position left gear door Left main gear 31 -13 Flow X Flow X | koo
fully open and hold ectuator end minus
side strut actu- Flow W
ator leas lock =
- ectuator
32 | Release left main gear Right mein gear 32 -13 Flow Y Flow V | koo
door handle end ellow door ectuator minus
door to close, Pull right Flow Y
main gear door release =
hendle and latch. Hold
door closed
33 | Poeition right geer door Right geer actu- 33 -13 Flow Z Flow Z | koo
fully open and hold etor and side minus
] strut actuator Flow Y
less lock =
actuator
34 | Release right main gear Steering meter- 34 213 Flow AA Flow V | LoO
door handle and allow door | ing valve and minua
to close. Position nose steering actu- Flow
gear steering full nose ator AA =
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SYSTEM OR AMPS LOW DETER- F1HAL INSEFRVICE
COMPONENT BEING SUBI'RACT | DIFFER- | MINED FROM FLOW LIMITS
STEP PROCEDURE CHECKED AMPS | OTEPS - | ENCE FIG. 603 CC/MIN | CC/MIN
35 | Position nose gear Same as aobove 35 -13 Flow AB Flow V | LOO
ateering full nose right minus
Flow
AB =
36 | Position nose steering in | Flap basic 36 -13 Flow AC Flow 7500
neutrel and landing gear reference AC
handle to OFF
NOTE: If airplane has
two leading edge
flap control valves,
proceed with steps
37, and 38.
37 | With left leading edge Left leading 3 =13 Flow AD Flow Loo
flap control valve selec- | edge flep system AC
tor link disconnected, minus
manunlly position valve Flow
midway (neutral) between AD =
extend and retract
positions (27-6-221),
38 | Connect left lending edge | Right leading 38 -13 Flow AE Flow |Loo
control valve linksge. | edge flep system AC
With right leading edge minus
- flap control velve selec- Flow
tor link disconneeted,- AE =

manually position valve
midwvay (neutral) between
extend and retract
positions (27-6-221).
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>« dydraulic System - Inspection/Check of Hydraulic Lines for Chafing.

A, When laintenance Schedule requests an EZ inspection, the following
procedure will apply

(1) After opening of panels, every clamp/tube combination shall be
inspected as follows :

(a) Use a blade shaped tool as a probe. Check surface of tube
where it enters the clamp on both sides of the clamp and
at two locations 180° apart to evidence a potential step
on the outer surface.

(b) Inspect clamps for radial play. If any play exists, install
clamp of correct size and scrap old clamp.

P
[$]
o

Inspect mylar tape for cuts, even partially. If any damsge
is presert, mylar tape shall be replaced.

B. 1If results of inspection described in step C.(1) are questionable
proceed as follows :

{1) Cpen the clamp.
(2) Visually inspect the whole hidder surface of the tubes.
(3) Check metal and rubber/plastic parts of the clamp for any damage.

C. Inspect every tube for interference with structure, cables, other
tubes or anyvthing else. '

D. Any damaged tube or clamp shall be replaced.

€. Fkestore Airplane tc Normal

a, Fosition auxiliary pump switches to OFF.
B. Close hvdraulic interconnect valve.
C. Fosition landing gear handle to DOWE ..

D. CJonnect linkage at leading edge flap control valves. Keinstall bolt in
the correct position. (Ref. 27-16-221).

E. hemove ammeter and install electrical connector on pump.
F. Install nose steering disconnect pin and connect nose steering links.
G. Close landing gear warning horn circuit breaker,

H. Lemove electrical power.

L5/74 TR 29-51 o 35
EV Mar 1/89 LI.EG.FIH. Puge 61



"




BOEINEG
e T H s

U= L
MAINTENANCE MANUAL

UTTLITY RAULIC RESERVOIR - ANCE PRACTICES

l. Removal/Inst ation Utilit draulic Reservoir
A. General

(1) Before removing and installing the reservoir remove level
transmitter. Also remove filler cap and scupper to facilitate
removal and instellation. Take precautions to prevent spilling of
hydraulic fluid. Should any fluid spill on the airplane,
decontaminate. Refer to "Cleaning and Washing," Chapter 12.
Lockwire drain plug and level transmitter after testing the
reservoir.

B. Equipment and Material
(1) Main Gear Door Down Lock F-71127 or equivalent

(2) sSuitable container for BMS 3-11 HYDRAULIC FLUID, about 8 gals.
capacity.

C. Remove Utility Hydraulic Reservoir

(1) Open left main gear well door by pulling ground door release handle
down, and install ipein gear door down lock.

WARNING: PERSONNEL STAND CLEAR OF WHEEL WELL DOCR PATH.

(2) Open hydraulic access door 1348. See Chapter 12, "Access Doors and
Panels." ' :

(3) Depressurize hydrtulic systems.

(a) Depressurize utility system by moving bypass valve handle to
"BYPASS."

NOTE: The bypass valve is accessible through the strut door
opening just outhoard of the right main wheel well.

(b) Depresssurize auxiliary system by rotating aileron control
wheel tc operate inboard spoilers.

(¢) Depressurize utility reservoir

1) On airplanes not equipped with a manual depressurization
valve, slowly unscrew reservoir cap 3 full turns until
compressed air has escaped.

CAUTION: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

0
Jan 15/69 29-3-1
+ Page 201
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MAINTENANCE MANUAL
2) On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on depressurzation
valve.

NOTE: Depressurization valve 1s located above and just aft.
of utility reservolr, downstream of the air pressure
regulator.

Drain fluid from utility and auxiliary hydraulic reservoirs.

Disconnect and plug hydraulic and air pressurization hoses from
utility reservoir. Cap hoses.

Remove transmitter connector plug (22, figure 201).

Remove bolts (20) from fluid quantity transmitter flange and
carefully remove transmitter (21). See 29-14-0,
"Removal/Installation Fluid Quantity Transmitter."

Remove filler cap (5). On airplanes equipped with an expansion
tank, remove vent tube (9A).

Remove scupper bolts (3) and remove scupper (7) and filler neck (9)
with washer (8).

Disconnect mounting straps (23) and bonding jumper (18).
Remove reservoir.

NOTE: Raise reservoir, tilt its top outboard and lower it slowly
through door opening.

Remove snap ring (11) and filler screen (12).

Unscrew sight gage cap and remove sight glass, washers and reflector
(13 thru 17).

Remove unions from ports.

D. Install Utility Reservoir

(1)

(2)

29-3-1
Page 202

Check that reservoir is clean, and mounting surfaces free from
foreign material. Make sure that no foreign matter enters reservoir
openings during installation.

Install drain plug (28, figure 201) with O-ring.

Jan 15/69
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2. AIR PRESSURIZATION PORT ——

1. UTILITY RESERVOIR 4 'REVAINING P ®)
5. FILLER CAP
21. FLUID LEVEL 3. SCUPPER
(QUANTITY) MOUNTING BOLTS 6. CHAIN
TRANSMITTER 7. SCUPPER
20. TRANSMITTER &
MOUNTING ’

V.
&.\_ﬁ— 8. WASHER
® /~=—— 9. FILLER NECK

10. O-RING
11. SNAP RING

12. SCREEN

[=-PAA  N414PA THRU NA99PA
AF F-BLCD AND ON

BOLT — =
w=Vi
v
‘ 1"‘" )
" /(Z‘ .\.
19. 0-RING V|

18. BONDING JUMPER

17. WASHER SABENA 00.5JH AND ON
16. REFLECTOR - WA N372WA

© 15, WASHER W ) NWA N364US AND ON
14. SIGHT-GLASS - ;

13. SIGHT GAGE-CAP

23. MOUNTING STRAP

I 9A. VENT TUBE
22. TRANSMITTER
. CONNECTOR %
24. PLUG l-
2 \\
25. RETURN
LINE 21. FLUID
s LEVEL
QUANTITY
..o TRANSMITTER|
1 S
L. b .
2. DRAIN PORT A\ et
28, DRAIN PLUG
VIEW 1
SB.2195.
9 Utility Reservoir Installation
Dec 15/65 Figure 201 29-3-1
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(L)

(5)
(6)

(8)

(9)

BOosINC c;Z/'7
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MAINTENANCE MANUAL
Install an O-ring and union in all ports except outboard side of
return port and drain port. Install O-ring and plug in drain port
on outboard side of return port.
Tnstall sight gage.
(a) Install washer (17) and reflector (16).
(b) Install washer (15) and sight glass (14).
(¢) Install sight gage cap (13).
Install filler screen (12) and snep ring (11).

Install reservoilr,

(2) Lift reservoir through hydraulic access door opening. Tilt
bottom outboard and work reservoir into positiocn.

(b) Secure reservoir with mounting straps.

Install filler neck and scupper.

(a) Insert O-ring (10).

(b) Position filler neck (9) and washer (8).

(¢) Position scupper (7) and secure with 2 mounting bolts (3).

(d) Install remaining scupper mounting bolts (3) and tighten all
bolts.

(e) On airplanes equipped with expansion tank install vent tube
(94).

Install cap assembly.
(a) Install O-ring in filler cap (5).

(b) Attach chain (6) with retaining pin (4) to filler cap and
scupper. '

Install fluid quantity transmitter (21).

(2) Check that mounting surfaces on reservoir and transmitter are
clean.

(b) Carefully insert transmitter float and arm into the reservoir

opening, position transmitter correctly and secure 1t with
mounting bolts.

Jan 15/69
o+
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(10) Comnect bonding jumper.
(11) Connect hydraulic, air, and scupper lines.
(12) 1Install transmitter connector plug (22).
(13) Fill reservoir. See 29-0, "Replenish Hydraulic System."”

(14) Check reservoir for fluld leaks and air leaks.

Jan 15/69 29-3-1
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stalletion Auxil draulic

A, Equipment and Materisls

(1)
(2)

Hydraulic Fluid, BMS 3-11

Mein Gear Door Downlock, F71127 or equivalent

B. Remove Auxiliary Hydraulic Pump

(1)

(2)
(3)
()

(5)
(6)
(1)
(8)
(9)

Open mein gear wheel well door by pulling ground door release
handle down, and install main gear door downlock,

WARN]IIG_: PERSONNEL STAND CLEAR OF DOOR PATH,

Check that suxiliary hydraulic pump switches are in OFF position.

Depressurize auxiliary hydraulic system.

Depressurize utility reservoir.

(a) On airplanes not equipped with a manual depressurization valve,
slowly unscrew reservoir cap three full turns until compressed

air has escaped. Retighten reservoir cap.

CAUTION: . DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

(b) On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on depressurization
valve. ’

NOTE: Depressurization valve i1s located above and just aft of
utility reservoir, downstream of the pressure regulator
line,

Drein aspplicable auxiliery hydraulic reservoir,

Disconnect and cap supply line.

Remove and cap return and pressure lines.

Remove nuts securing pump to motor.

Remove pump.

C. Install Auxiliary Hydraulic Pump

(1)

(2)
(3)

2
Jan 15/70
-+

Remove lowest plug from bottom of pump mounting flange and replace
with drilled plug from removed pump.

Install O-ring and fitting in return port. (See figure LOL.)
Install O-rings and fittings in supply and pressure ports.

29-5-1
Page U(



BOEING %+ —

0 1L s EFFECTIVITY
B 7 Lad 7

MAINTENANCE MANUAL

TURBOFAN

. o *‘:_; 4,
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FWD

ELECTRICAL
CONNECTOR

SUPPLY LINE

PRESSURE LINE j

(4 PLACES)
”

PUMP ATTACHING 7
BOLTS (4 PLACES)

?0° UNIVERSAL
ELBOW

PUMP 1 PUMP
RETURN *
HIBE QOF UNION

VIEW 1

AUXILIARY PUMP NO. 1

Auxiliary Hydraulic Pump Assembly Installation
> Figure 401 (Sheet 1) Jan 15/

MOUNTING BOLT

10
T0



BOEING- q?

Tulilfibhat

— I
MAINTENANCE MANUAL

AUXTILTARY SYS RETU. = ov. ¥

L enersal

A, A container will be necessary to catch fluid drained from disconnected
lines and filter. Should any fluid be spilled on the airplane,
decontaminate the area, Refer to Chapter 12, Cleaning and Washing,

B. On airplsnes equipped with two auxiliary reservoirs a second auxiliary
system return filter is installed in the right wing fillet. The second

auxiliary system filter is identical to the auxiliary system filter
installed in the left wing fillet, therefore only one procedure is given,

2. Egquipment and Materisls
A, Main Ianding Gear Door Downlock - F71127 or equivalent

3. Remove Auxiliary System Return Filter

A, Open main wheel well door and install main landing gear door downlock.

B. Remove main gear actuator access panel 1346 and main gear walking beam
access panel 1347. See Chapter 12, Access Doors and Panels.,

C. Depressurize utility reservoir.

(1) On airplanes not equipped with a manusl depressurization valve,
slowly unscrew reservoir cap three full turns until compressed air
has escaped.

CAUTTON: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
OR FLUID WILL ESCAPE.

(2) On zirplsnes equipped with a manusl depressurization valve, remove
screws and depress knurled button on depressurization valve.

NOTE: Depressurization valve is located above and just aft of
utility reservoir, downstream of the alr pressure regulator
line.

D. Release tubing support clamps on both sides of filter and disconnect
lines from filter., Plug ends of lines. (See figure 401.)

8
Jan 15/70 29-L.51
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Auxiliary System Return Filter Installaticn 10
29-L-51 Figure L0l Jan 15/70
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L, 1Install Utility System Return Filter

A. Deleted. =

B. Install O-ring and union in each port. (See figure L401.)

C. Position filter and insert aft mounting bolts and nuts,

D. Position support rod and insert forward mounting bolt and nut.
E. Connect hydraulic lines,

F. Tighten mounting bolt nuts.

G. Pressurize hydraulic reservoir.

H. With any of the inboard engines operating at "IDLE," check filter
connections for leaks.

I. Deleted.

J. Remove main landing gear door down lock and close wheel well door.

S4B, REV. 7 MARS 1970

10
Jan 15/70
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AUXTL SYSTEM RETURN FILTER -~ UNIT SERVICING

1. General

A. A container will be necessary to catch fluid drained from disconnected
lines and filter. Should any fluid be spilled on the airplane,
decontaminate the area. Refer to Chapter 12, Cleaning and Washing.

B. On airplanes equipped with two auxiliary reservoirs a second auxiliary
system return filter is installed in the right wing fillet. The second
auxiliary system filter is identical to the auxiliary system filter
installed in the left wing fillet, therefore only one procedure is given.

2. Eguipment and Materials

A, Main Ianding Gear Door Downlock - F71127 or equivalent

3. Unit Servicing Auxiliary System Return Filters

A. Remove Auxiliary System Return Filter Element

(1) Open main wheel well door by pulling ground door release handle
down, and install main landing gear door downlock.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH.

(2) Remove main gear actuator access panel 1346 and main gear walking
beam access panel 1347. See Access Doors and Panels, Chapter 12,

(3) Depressurize utility reservoir.

() On airplanes not eguipped with 2 manual depressurization valve,
slowly unscrew reservoir cap three full turns until compressed
air has escaped.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FIUID WILL ESCAPE. -

(b) On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on depressurization
valve,

NOTE: Depressurization valve is located above and Jjust aft of
utility reservoir.

8 :
Jan 15/70 29-L-51
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FILTER HEAD

CASE

29-4-51
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Q-AING
BACKUP RING

0-RING

MICRONIC
ELEMENT
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<
FILTER DETAILS HYDRAULIC l
LINE
DETAIL A :
SEE DETAIL A —

stem Return rilter Installation

Auxiliary Sy
Figure 301
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Unscrew filter case with filter element. (See figure 301.)

Dispose of paper element and clean the case,

B. Install Auxiliary System Return Filter Element

(1)
(2)
(3)

(&)
(3]

(6)

Lo
Jan 15/70
+

Insert new filter element in filter case and install O-ring on
nipple in filter head. (See figure 301.)

Position backup ring and O-ring on case and install filter case.
Safety wire case.

Tighten filler cap and pressurize hydraulic reservoir through ground
charging valve.

Operate auxiliary pump and check filter for leaks.

Remove landing gear door downlock and close landing gear well door
by ground door release handle.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH.

Install access panels.

29.k4.51
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UTILITY SYSTEM RETURN FILTER - REMOVAL/INSTALLATION

l, General

A. A container will be necessary to catch fluid drained from filter and
disconnected lines, Should any fluid spill on the sirplane,
decontaminate the area. Refer to Chapter 12, "Cleaning and Washing."

2. Eguipment and Materials

A. Mailn Landing Geer Door Down Lock F71127 or eguivalent

3. Remove Utility System Return Filter

A. Open left main wheel well door and install main laniing gear door down
lock.

B. Depressurize utility hydraulic system by moving bypass valve handle to
"BYPASS." Move handle back to "“CLOSED."

C. Depressurize utility reservoir.

(1) On airplanes not equipped with a manual depressurization valve,
slowly unscrew reserveir cap 3 full turns until compressed air has
escaped. Tighten cap.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
OR FLUID WILL ESCAPE.

(2) On airplanes equipped with a manual depressurization valve, remove
screws and depress knurled button ci depressurization valve,

NOTE: Depressurization valve is located above and just aft of
utility reservoir. :

D. Deleted,

E. Disconnect hydraulic lines from filter and plug ends of lines.

F. Remove mounting bolts and filter.

LADREY. 7 WMARS 1970
T. EG. SERV.
10
Jan 15/70
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HYDRAULIC POWER
Utility System Retum Filter
Maintanance Practices

UPPER
MOUNTING
BRACKET

ROD END

FORWARD
MOUNTING BOLT

MOUNTING

OUTLET BRACKET

INDICATOR

SAB. 707/710

SAB.707/214.
SAB. REY, 7 nai !
Utility System Return Filter Installation
29-4-41 Figure 401 Jan 15/60
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Dispose of element and clean the case,

Deleted.,

Install Utility System Return Filter Element

(1)
(2)
(3)

(%)
(5)

(6)
(7)

Insert gasket and new element in the case. (See figure 301.)

Install a gasket and an O-ring in filter body.

Position the case and secure it to body with clamp.
to 70 to 80 pound-inches.

Pressurize hydraulic reservoir.

Torque clamp

With any of the inboerd engines operating at "IDLE," check filter

for leaks,.

Deleted.

Remove main landing gear door down lock and close wheel well door.

GAR. REY. 7 MARS 1970

2
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UTILITY SYSTEM RETURN FILTER - UNIT SERVICING

General

A. A conteiner will be necessary to catch fluid drained from filter and
disconnected lines. Should any fluid spill on the eirplane,
decontaminate the area. Refer to Chapter 12, "Cleaning and Washing."

Egquipment and Materiaels

A. Main landing Gear Door Down Lock F71127 or equivalent

Unit Servicing Utility System Return Filter

A. Remove Utility System Return Filter Element

(1) Open left main wheel well door by pulling ground door release
hendle down, and install main landing gear door down lock.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH,

(2) Depressurize utility hydrasulic system by moving bypass velve handle
to "BYPASS." Move handle back to "CLOSED,"

(3) Depressurize utility reservoir.

(a) On airplanes not equipped with a manual depressurization valve,
slowly unscrew reservoir cap 3 full turns until compressed air
has escaped. Tighten cap.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE,

(b) On airplanes equipped with & manual depressurization valve,
remove screws and depress knurled button on depressurization
valve,

NOTE: Depressurization valve is located sbove and just aft of
utility reservoir.

(%) Deleted.

(5) Remove filter case clamp and remove case with filter element.
(See figure 301.)

T.EG.SERV.

Jen 15/70 29-L-k1
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Maintenance Practices

UPPER
MOUNTING
BRACKET

ROD END

SUPPORT ROD

UNION

FORWARD
MOUNTING BOLT

MOUNTING

OUTLET BRACKET
INDICATOR
CI.AMP——-—{ INLET
PLUG

SAB. 707/710

SAB.707/214.
SAB. REY. T MA 19
Utility System Return Filter Installation '
29-L-L1 Figure 301 Jan 15/60
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UTILITY PUMP RETURN FILTER - REMOVAL/INSTALLATION

1. General
A. A container will be necessary to catch any spilled fluid when
discomnecting hydraulic lines. Should any fluid spilll, decontaminate,
Refer to Chapter 12, '"Cleaning and Washing."

2. Remove Utility Pump Return Filter

A. Open strut access door 71l0. See Chapter 12, "Access Doors and Panels."
B. Depressurize utility reservoir.
(1) On airplanes not equipped with a manual depressurization valve,
slowly unscrew reservoir cap 3 full turns until compressed air has

escaped. Tighten cap.

CAUTION: DO NOT REMOVE FIILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
OR FLUID WILL ESCAPE.

(2) On airplanes equpped with a manual depressurization valve, remove
screws and depress knurled button on depressurization valve,

NOTE: Depressurization valve is located above and just aft of
utility reservoir.

C. Disconnect lines from filter and install line protective caps. (See
figure 401.)

D. Remove filter mounting bolts and remove filter.

E. Check filter element for metal contamination and check condition of
element. Refer to Utility Pump Return Filters Unit Servicing.

3. Install Utility Pump Return Filter

A. Position assembled filter on mounting bracket and install filter mounting
bolts.

B. Remove protective caps from hydraulic line ends and connect lines to
filter.

C. Close access doors and panels,

29422
fa.n 15/70 Page LO1
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SEE VIEW 10

Utility Pump Return Filter Installation 8
29-L-22 Figure LO1 Jan 15/70
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B. Install Utility Pump Return Filter Element

(1) Insert O-ring in filter element and place element in filter case,
(See figure 301.)

NOTE: Check condition of filter element and replace 1f necessary.

(2) Place O-ring on filter case and screw filter case into filter head.
Torque filter case to 75 pound-inches.

(3) Lockwire filter case to filter head.

() Close access doors and panels.

3 .
Jan 15/70 . 29.4.22
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UTILITY PUMP RETURN FILTER - UNIT SERVICING

l. Genersl

A. The utility pump return filter elements and filter bowls should be
checked at regular intervals. If excessive metal contamination is found
the associated pump should be removed and the system flushed.

B. A container will be necessary to catch any spilled fluid when
disconnecting hydraulic lines, Should any fluid spill, decontaminate,
Refer to Chapter 12, Cleaning and Washing.

2. Unit Servicing Utility Pump Return Fllters

A, Remove Utility Pump Return Filter Element

(1) Open strut access panel 1710. See Chapter 12, Access Doors and
Panels.

(2) Depressurize utility reservoir.
(a) On airplanes not equipped with a manual depressurization valve,
slowly unscrew reservoir cap three full turns until compressed
air has escaped.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED QR FLUID WILL ESCAPE.

(b) On eirplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on depressurization
valve,

NOTE: Depressurization valve is located above and just aft of
utility reservoir,

(3) BEreak lockwire and unscrew filter case and remove case with filter
element, (See figure 301.)

(4) Remove element and check element and bowl for metal contamination.

(5) Clean element and filter bowl.

Jan 15/70 29-L.22
i Page 301
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FILTER HEAD

O-RING SEE DETAIL A
O-RING
LOCKWIRE

2/

/ll/j/jli/[ll/

METALLIC
ELEMENT

= FILTER CASE

DETAIL A

Utility Pump Return Filter Installation

29-4-22

Figure 301
Page 302
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AUXTTTARY PRESSURE FILTER - REMOVAL/INSTALIATION

1l. General

A. A container will be necessary to catch fluid from disconnected hydraulic
lines. Should any fluid spill on the airplane, decontaminate. Refer to
Chapter 12, Cleaning and Washing.

2. Removal/Installation Auxil Pressure Filter
A. Remove Auxiliary Pressure Filter

(1) Remove filter element. Refer to Auxiliary Pressure Filter - Unit
Servicing.

(2) Disconnect lines from filter and cap line ends. (See figure 401.)

(3) Remove O-rings and fittings from IN and OUT ports of filter head.
(See figure L4O1.)

(k) Remove filter mounting bolts and filter.
B. Install Auxiliary Pressure Filter

(1) Install O-rings and fittings in IN and OUT ports of filter head.
(See figure 401.)

(2) Connect filter head to hydraulic lines with IN and OUT ports aligned
per metal cal,

(3) Install mounting bolts and lockwire.

(4) Install filter element. Refer to Auxiliary Pressure Filter - Unit
Servicing.

10
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(6) Remove element and clean the case.

NOTE: For filters with metallic element clean metal element for
reuse. For filters with paper element dispose element.

B, Install Auxiliary Pressure Filter Element
(1) Insert clean element in case and install O-rings, backup rings
(figure 301), screw filter case with element into filter head,
torque filter case to 150 pound-inches and secure with lockwire.

(2) Connect external electrical power and move appropriate auxiliary
hydraulic pump switch to ON. Operate pump for 5 minutes.

(3) Check filter for lesks.

(4) Remove main gear wheel door downlock, install access panel and
disconnect external electrical power.

6
Jan 15/69 . 2941
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AUXILIARY PRESSURE FILTER . UNIT SERVICING

1. General
A. A container will be necessary to catch fluid from disconnected hydraulic
lines. Should any fluid spill on the airplane, decontaminate. Refer to
Chapter 12, Cleaning and Washing.

2. Equipment and Materials

A. Main Gear Wheel Well Door Downlock - FT71127 or equivalent

3. Unit Servicing Auxiliary Pressure Filter Element

A. Remove Auxiliary Pressure Filter Element

(1) Open main lending gear well doors and install main gear door
downlock.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH.

(2) Remove main gear actustor access panel 1346 as required. See
Chapter 12, Access Doors and Panels.

(3) Depressurize auxiliary hydraulic system by cycling rudder pedals
until rudder no longer responds hydraulically.

(4) Depressurize utility reservoir.

(2) On sirplanes not equipped with a2 manual depressurization
valve, slowly unscrevw reservoir cap three full turns until
compressed air has escaped. Retighten reservoir cap.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

(b) On airplanes equipped with a manuel depressurization valve,
remove screws and depress knurled button on depressurization
valve.

NOTE: Depressurization valve is located above and Jjust aft
of utility reservoir, downstream of the pressure
regulator line.

(5) Unscrew filter case with filter element (figure 301).

Jan 15/69 29.4.11
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FILTER
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O-RING BACK-UP RING
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FILTER O-aa
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ELEMENT ELEMENT
CASE
DETAILS OF AUXILIARY SYSTEM DETAILS OF AUXILIARY
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ELEMENT EILTER ELEMENT
Auxiliary Pressure Filter Installation 10
29-L4-11 Figure 301 Jan 15/69
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UTTLITY PRESSURE FILTER - REMOVAL/INSTALTATTION

1. General
A. A container will be necessary to catch fluid from disconnected filter
and hydraulic lines. ' Should any fluid spill on the airplane,
decontaminate. Refer to Chapter 12, Cleaning and Washing.
2. Egquipment and Materials
A. Main Landing Gear Door Downlock - F71127 or equivalent
3. Removal/Installation Utility Pressure Filter

A. Remove Utility Pressure Filter

(1) Remove filter element. Refer to Utility Pressure Filter - Unit
Servicing.

(2) Disconnect lines from filter and cap end lines. (See figure 401.)
(3) Remove O-rings and fittings from each port. |
(k) Remove filter mounting bolts and fillet.
NOTE: Do not drop fillet when removing mounting bolts.
(5) Remove filter.
B. 1Install Utility Pressure Filter

(1) 1Install O-rings and fitting in each port of filter head. (See
figure LO1.)

(2) Position filter and install fillet and mounting bolts.
(3) Connect lines disconnected in step A.(2).

(k) Install filter element. Refer to Utility Pressure Filter - Unit
Servicing.

Jan 15/69 29-L-1
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B. Install Utility Pressure Filter Element

(1)

(2)
(3)
(&)

(5)
(6)

(7)

Jan 15/69
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Install new or clean element, O-rings and backup rings (figure
301), and screw filter case into filter head, torque filter
case to 150 pound-inches, and secure with wire.

Tighten reservoir cap, close and safety wire bypass valve.
Open right cowling penel of applicable engine.

Disconnect hydraulic pressure hose at disconnect panel and comnnect
hose to externsl hydraulic power.

Pressurize system and check for leakage.

Disconnect external hydraulic power, connect system hose at
disconnect panel, and close engine cowling panel.

Close trailing edge panel and remove landing gear door downlock.

29-4.1
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UTILITY PRESSURE FILTER UNIT SERVICING

1. General
A. A conteiner will be necessary to catch fluid from disconnected filter and
hydraulic lines. Should any fluid spill on the airplane, decontaminate.
Refer to Cleaning and Washing, Chapter 12.
B. Equipment and Materials
(1) Main Landing Gear Door Downlock - F-T1127 or equivalent

2. Unit Servicing Utility Pressure Filter Element

A. Remove Utility Pressure Filter Element

(L) Open trailing edge panel, 1358. See Access Doors and Panels,
Chapter 12, Open left main wheel well door by pulling ground door
release handle down and install door downlock.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH.

(2) Depressurize utility hydraulic system.

(2) Position bypass valve handle to BYPASS.
(b) Depressurize utility reservoir.

1) On airplanes not equipped with a manual depressurization
valve, slowly unscrew reservoir cap three full turns until
campressed air has escaped.

CAUTICN: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

2) On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on
depressurization valve.

NOTE: Depressurization valve is located above and just aft
of utility reservoir, downstream of the air pressure
regulator line.

(3) Unscrew filter case with element (figure 301).

(4) Remove filter element and clean the case.

NOTE: For filters with metallic element, clean metal element
for reuse. For filter with disposable (paper) element,
dispose of element.

Jan 15/69 a 29-4-1
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(6) Drain utility reservolr and suxiliary reservoir. Instell drain plug
in utility reservoir.

(7) Disconnect all hoses from suxiliary reservoir (figure 201).
(8) Disconnect bonding jumper.
(9) Relehse mounting straps and remove suxiliery reservoir.

C. Install Auxiliary Hydraullc Reservoilr

(1) Install one O-ring and one union in each port of auxiliary
hydraulic reservoir (figure 201). '

(2) Install drain plug with O-ring and lockwire the plug.
“(3) Position reservoir and secure it with mounting straps.
(4) Connect bonding jumper.

(5) Connect all hoses to auxiliary reservoir,

(6) Service utility reservoir. See Chapter 12, "Hydrsulic Fluid
Servicing."

(7) Test auxiliary reservoir.
(a) Connect compressed air to utility reservoir sir charging valve.
(b) Pressurize réservoir air charging velve.
(¢) Check reservoirs and fitting for leaks.
(d) Disconnect compressed air,

(8) Install access panel and close access door and maein gear well door.

0
Jan 15/65 29~3-21
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Maintenance Practices MAINTENANCE MANUAL

(8) Remove gage and reconnect line.
(9) Pressurize system and check for leakage.
D. Test Utility Reservoir Pressurization System

{1) Open left main gear wheel well door and install main gear door down
lock.

(2) Disconnect air pressurization hose from utility reservoir.

(3) Connect 60 psi pressure gage between air regulator and utility
reservolr.

(4) Pressurize system at charging valve. (See 29-0, figure 1.)
(5) Check that reservoir pressure is 40 to L5 psi.
(6) Cneck lines and fittings for leakage.

(7) Depressurize reservoir, remove gage and connect pressurization hose
to reservoir.

(8) With system pressurized, check line and connections between
regulator and reservoir for leakage.

(9) Check reservoir pressurization supply line.

(a) Disconnect reservoir pressurization supply line at main wheel
well.

(b) With any inboard engine operating at "IDLE" check that air
blows from the disconnected line.

(¢) Reconnect line and check connection for leakage.

(10) Close main wheel well door.

Jul 15/59 29-3-11
Revised Page 205
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B. Removal/Installation Air Filters
(1) Remove Air Filter
(a) Remove main gear walking beam access panel L1347,
(b) Disconnect and cap tubing (figure 202).
(2) 1Install Air Filters
(a) Install C-ring and union in each port (figure 202).

(p) Connect lines.

(¢c) 1Install access panel.

3
7\_

FWD

UNION

TUBING UNION ———e={"

LJ\.IJ v

:

FILTER CASE

i |

-@- \J\,\_ OVERBOARD DRAIN

RESERVYOIR PRESSURE AIR FILTER

AMBIENT AIR FILTER

@ Air Filters Installation
Jul 15/59 Figure 202 29-3-11
Revised Page 203
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MAINTENANCE MANUAL Maintenance Practices

3. Adjustment/Test Hydraulic Reservoir Pressurization System

A. General

(1)

The air pressure regulator should be adjusted if the reservoir
pressure 1s not within specified limits. The adjustment 1s
accomplished by turning the adjustment screw in the ambient (vent)
port of the air pressure regulatcr.

B. Equipment and Materials

(1)

(2)
(3)
(4)

Clean and dry compressed air, between 50 and 200 psil working
pressure.

Connecting hoses with fittings and shutoff valve.
Pressure gage, O to 60 psi range.

Main Gear Door Down Lock F-T1127 or equivalent.

C. Adjust Hydraulic Reservoilr Pressurization System

(1)

(2)
(3)

(5)

(6)
(7)

29-3-11
Page 204

Open left main gear wheel well door and install main gear door
down lock.

Connect pressure gage between air regulator and utility reservoir.
Connect compressed air line to the air charging valve.

NOTE: Air charging valve 1s accessible through the shock strut door
opening, outboard of the left main wheel well.

Slowly admit compressed air and observe pressure gauge. Shut the
air off immediately if the pressure rises above L5 psi.

Adjust regulator to 4O to 45 psi.

(a) Remove vent line at ambient port. (See figure 201.)

(p) Slowly turn adjustment screw clockwise to increase and
countercleckwise to decrease pressure. Walt a few seconds
between adjustments until pressure stabllizes.

Disconnect compressed air.

Depressurize reservoir.

®

Jul 15/59
Revised
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RESERVOIR PRESSURIZATION SYSTEM - MAINTENANCE PRACTICES

1. Unit Servicing Hydraulic Ressrvoir Pressurization System C nents

A, Generzl

(1)

(2)

Filter element of pressure eir filter is cleanable. Soak and rinse

the

element in an organic solvent, then in a2 soda solution and

finzlly in cleen water. Blow element from inside with clean, dry
compressed air.

Ambient eir filter element is expendable; a removed element should
be replaced by 2 new one.

B, Remove Air Filter Element

(1)

(2)

Remove mein geer walking beam access panel, L1347. See Chapter 12,
"Access Doors and Panels."

Unscrew filter cese and remove case with filter element. (See
figure 201.)

C. Instell Air Filter Element

(1)

(2)

Insert filter element in case and install case. (See figure 201.)

Install main gear walking beam access panel.

2. Removal/Installetion Hydraulic Reservolr Pressurization System Components

A. Removel/Installation Air Pressure Regulator

(1) Remove Air Pressure Regulator

0
Jan 15/65

(e)

(o)

Open left mein gear wheel well door and install main gear door
down lock.

Depressurize utility reservoir

1) On airplanes not equipped with & manual depressurization
valve, slowly unscrew reservoir cep 3 full turns until
compressed eir has escaped.,

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

2) On airplenes equipped with & manual depressurization velve,
remove screws and depress knurled button on depressurization
valve,

NOTE: Depressurization valve is located above and just aft
of utility reservoir.
Remove main gear walking beam eccess panel L13L7.

29-3-11
Page 201
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Disconnect lines from regulator (figure 201) and plug lines.

Remove regulator mounting bolts.

Remove unions and elbow,

(2) 1Install Air Pressure Regulator

(a)

(v)
(e)
(a)

(e)
(£)

Install O-ring and union (figure 201) in "IN" and "OUT" ports,
and connect lines.

Adjust regulator per paragraph "3.C."
Install mounting bolts,

Install O-ring, nut, and elbow in "VENT" port, with elbow
opening on the "QUT" side of port.

Connect ambient vent line and tighten elbow nut,

Install access panel and close main gear wheel well door.

CAUTION: IN ORDER TO AVOID RESERVOIR DAMAGE CARE SHOULD BE

TAKEN WHEN REPLACING THE AIR PRESSURE REGULATOR FOR
PROPER LINE CONNECTION.

\

ow
e YENT LINE

a T

73

Al

—— ELBOW HUT

29-3-11
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UNION

MOUNTING
BOLT
Air Pressure Regulator Installation Jul 15/6

Figure 201 . Rovise
BFSM 71/39/6-2830-13421 yA8. 237, 7 AQU 1971
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SEE VIEW 1
“%a MOTOR
ELECTRICAL
% FWD CONNECTOR
SUPPLY LINE—
REDUCER
PRESSURE // MOUNTING BOLT
LINE PUMP . - (4 PLACES)
PUMP ATTACHING
PUMP BOLTS (4 PLACES)
RETURN
LINE
90° UNIVERSAL VIEW 1
ELBOW
AUXILIARY PUMP NO. 2
8 Auxilisry Hydraulic Pump Assembly Installation
Jan 15/70 Figure 4Ol (Sheet 2) 29-5-13
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Fill pump approximately half full with hydraulic fluid through

supply port.

Connect supply line.

Check for clean mounting surfaces and install pump. Lockwire pump
attaching bolts.

Comnect hydraulic pressure line a:Tld. return line to pump.

Service hydraulic system as required. See 29-0, Hydraulic System -
Maintenance Practices. ' 5

Test hydraulic pump in accordance with ad,jus‘anent/ test procedure.

Close hydraulic access door.

L, Removal/Installation Auxili Motor

A,

B.

CI

Equipment and Materials

(1)
(2)

Hydraulic Fluid, BvS 3-11

Main Gear Door Downlock, F71l1l27 or equivalent

Remove Auxiliary Motor

(1)

(2)
(3)
(4)

(5)
(6)

COpen main wheel well door by pulling left ground door release handle
down, and install main gear door downlock.

WARNING: PERSONNEL STAND CLEAR CF DOOR PATH.

'Gheck that auxiliary hydraulic pump switches are in OFF position.

Remove electrical connector (figure 201).

Drain applicable auxiliary hydraulic reservoir. Refer to 29-3-21,
Auxiliary Hydraulic Reservoir - Maintenance Practices.

Remove bolts securing pump to motor and separate pump from motor.

Remove mounting bolts and remove motor.

Install Auxiliary Motor

(1)
(2)

(3)
(%)

Position motor and install mounting bolts.

Check for clean mounting surfaces on pump and motor, carefully
place pump in position and install attaching bolts and lockwire.

Install electrical connector.

Test auxiliary pump assembly in accordance with a.cljus‘a:uen‘b/ test
procedure,

2
Jan 15/70
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AUXTT TARY RAULIC PUMP ASS - REMOVAL/INS TION

General

A. VWhen an auxiliary pump is replaced following pump failure which results
in system contamination, the auxiliary system must be flushed. See 29-0,
Hydraulic System - Mzintenance Practices.

B. A cantainer will be necessary to catch fluid from suxiliary reservolr
and from discomnected hydraulic lines. Tzke necessary precaution to
prevent spillage of fluid., Should any fluid spill on the airplane,
decontaminate., Refer to Chapter 12, Cleaning and Washing,

C. No. 1 and Nao. 2 auxiliary hydrsulic pump installations are similar,
therefore only one meintenance procedure is given.

Removal/Installsation Auxilisry Hydraulic Pumo and Motor Assembly

A. Fguipment and Materisals

(1) Hydraulic Fluid, BMS 3-11

(2) Main Gear Door Downlock, F71127 or equivalent
B. Remove Auxiliary Hydraulic Pump and Motor Assembly -

(1) Open main gear wheel well door by pulling ground door release
handle down, and install main gear door downlock.

WARNING: PERSQNNEL STAND CLEAR OF DCOR PATH.
(2) Check that suxiliary hydrsulic pump switches are in OFF position.

(3) Depressurize utility reservoir.

(a) On sirplenes not equipped with a manual depressurization valve,
slowly unscrew reservoir cap three full twrns until compressed

air has escaped. Retighten reservoir cap.

CAUTION: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FIUID WILL ESCAPE.

29-5-13
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(b) On airplanes equipped with a manual depressurization valve,
remave SCrews a.nd. depress knurled button on depressurization
valve,

NQTE: Depressurization valve 1s loczted above and just aft of
utility reservoir, downstresm of the pressure regulatar
line,

Depressurize auxililary hydraulic system.

Drain applicable auxiliasry hydraulic reservoir.

Remove electrical commector. (See figure 4OL.)

Discannect and cap pump supply line.

Disconnect and czp return and pressure lines.

Remove base mounting bolts.

 Remove hydraulic pump and motor assembly

C. Prepare for Ii:stalla.tion

D.

29-5-13
Page 402

(1)

(2)
(3)
(&)

Remave lowest plug from bottam of pump mounting flange and replace
with drilled plug from removed pump.

Install O-rii:ig and fitting in retwrn part. (See figure LOL.)
Install O-rings and fittings in supply and pressure ports.

Fill pump approxima.tely half full with hydraulic fluid through
supply port.

Install Auxiliary Hydraulic Pump and Motor Assembly

(1)
(2)
(3)
()

(5)

(6)

Position pump assembly and install bese mounting bolts (figure LOL).
Connect hydraulic lines. |
Install electrical connector.

Service hydraulic system as required. See 29-0, Hydraullc System -
Maintenance Practices.

Test auwxiliary hydraulic p&mp assembly in accordance with
adjustment/test procedure.

Clase hydraulic access doar,

) “oo. REY. 7 HARS 137U
2

Jan lﬁ/ 70
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AUXTTTARY HYDRAULIC PUMP ASSEMZALY - ADJUSTMENT/TEST

1. Auxiliary Bydraulic Pump Assembly Test

A. Fguipment and Materisls

(1) Main Gear Door Downlock, FTLl27 or equivalent
B. Test Auxiliary Hydraulic Pump Assembly

(1) Open mair gear wheel well door by pulling ground door release handle
down, and install main gear door downlock.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH.
(2) Comect external electric power to airplane.

(3) Operate pump by moving auxiliary hydraulic pump control switch to
ON.

(k) Cycle camponents of the affected pump several times to prime snd
bleed- the pump. .

(5) Check pump comnections for leakage.

(6) Remove door downlock and close main gear wheel well door by ground
door release handle, using interconnect valve to pressurize utility
system.

WARNING: PERSQNNEL STAND CLEAR OF DOOR PATH.

(7) Switch the pump off and discomnect external electrical power.

10
Jan 15/70 29-5-13
ks _ Page 501
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ML TN CARGC DOOR HYDRAULIC PUMP FILTER . MAINTENANCE PRACTICES

i. Unit Ser'ricinz Main Cergo Door Hydraulic Pump Filter
£, Replace Filter Element
(1) Open left main wheal well door.
(2) Depressurize main cargo door hydrzulic systenm.

(e) Move menuel lever on main cargo door control valve to opposite
position. '

(3) Remove filter case and remove element from case. (See figure 201.)
(&) Clesn case.
(5) Position and install new or cleszned filter element in case.

(6) Install G-ring and install case.

(7) Close lect mein wheel well door.

I

Removal/Instzllation Mzin Cargo Door Hydraulic Pump Filter
L. Remove Filter

(1) Open left main wheel well door.

(2) Depressurize msin cargo door hydraulic system.

() Move manusl lever on main cargo door control valve to opposite
position.

(3) Discomnect tubing and remove filter assembly. (See figure 201.)

10
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B. Install Filter

(L) Install unions and comnect hydraulic lines to the filter assembly
(figure 201). '

(2) Check that direction of arrow on filter assembly corresponds to
placard showing correct fluid flow through filter,

(3) Close left main whesl well,

Main Cargo Door Hydraulic Pump Filter Installation 6
29-L-TL Figure 201 Aug 15/66
Page 202 : +
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ENGINE-DRIVEN (UTTILITY) HYDRAULIC PUMP - REMOVAL/INSTAIIATION

1. General

A. VWhen an engine-driven pump is replaced dus to mechanical failure, remove
the pressure and pump retwrn filters, flusz the lines from the applicehle
pump to the filter and clean or replace the old filter. If excessive
contamination 1s present, perform inspection/check of hydraulic system.
Refer to 29-0, Hydraulic System - Maintenance Practices.

B. Dwing removel of the engine-driven hydraulic pump, hydraulic lines are
disconnected at the self-sealing line couplings at disconnect panel on
the right side of the engine, to prevent excessive loss of hydraulic
fluid and also to prevent air from entering the hydraulic system.

C. A container will be necessary to cztch fluid from disconnect lines.

D. The pump must be completely filled with hydrzulic fluid before
instzllation. -

2. Egquipment and Mzterizls

A. Hydrsulie Fluid, BMS 3-11
B. Grease, MIL-G-21164

3. Remove Engine-Drivan Hydraulic Pump

A. Open access doors and depressurize utility hydrsulic system.
(1) Open left main wheel well door by ground door release handle.
WARNING: PERSONNEL STAND CLEAR OF DCOR PATH,
(2) Position bypass valve to BYPASS.
(3) Depressurize utility reservoir.
(2) On airplanes not equipped with e manual depressurization
valve, slowly unscraw reservoir cap 3 full turns until

compressed air has escaped.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
" DECRESSURTZED OR FLUID WIIL ESCAPE.

29
Apxr 15/70 : 29-5-4
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SEE DETAIL B

1. PUMP HEATSHIELD

2. SPARK IGNITQR

3. HIGH VOLTAGE LEAOD
4, PUMP SUPPLY LINE

A/

Sl —s. PUMP RETUAN

LINE
K‘ SEE VIEW |
2

10. PUMP SOLENQID

#, ‘f"
VALVE ELECTRICAL | \

!

CONNECTOR PLUG o
. \"% i \
% %_\

\\ ; 6. FILL POAT

- PLUG
\J (2 PLacesr

(g

-

7. PUMP

MOUNTING
NUTS
8. SHAFT SEAL
DETAIL A DRAIN LINE
Engine Drive (Utility) Hydraulic Pump I[nstallation 2k
29-5-L Figure 401 (Sheet 1) Jan 15/T0Q
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3. HIGH VOLTAGE LEAD

5. PUMP RETURN

LINE 12. 90° UNIVERSAL

ELBOW

13. SEAL DRAIN
PLUG
{5 PLACES)

URY o,
et

L]
15. 90° UNIVERSAL
ELBOW -

e
=
RE

11. PUMP PRESSU ;
LINE

7T
]
)

! e ———
7. PUMP
; ( MOUNTING
3 ) NUTS
SUPPLY LINE ﬁ_ i
c ::: [ e ——— i ! L
10. PUMP SOLENOID ;(
VALVE ELECTRICAL 9. PUMP
CONNECTOR PLUG

16. ENGINE HYDRAULIC
DISCONNECT PANEL

5. PUMP RETURN
LINE

11. PUMP PRESSURE .
LINE

4. PUMP SUPPLY
LINE

DETAIL B
2k Engine Drive (Utility) Hydraulic Pump Installation
Jan 15/70 Figure 401 (Sheet 2) 29-5-4
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(b) On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on depressurization
valve,

NOTE: Depressurization valve is located above and just aft of
utility reservoir, downstream of the air pressure
regulator line,

(4) Open engine right cowl panel.

B, Disconnect high voltage lead (3, figure LOl) from spark ignitor (2).
See Chapter Tk, "High Voltage Leads."

WARNING: THE CURRENTS INVCOLVED IN IGNITION SYSTEM CAN BE FATAL, BE
SURE POWER IS REMOVED FROM SYSTEM AT LEAST 3 MINUTES BEFORE
REMOVING HIGH VOLTAGE LEAD FROM SPARK IGNITOR.

C. Disconnect hydraulic lines (4), (5) and (11) at self-sealing couplings
on engine hydraulic disconnect panel (16).

D. Disconnect pump solenoid valve electrical connector plug (10).

E. Disconnect hydraulic lines (4), (5) and (11) from pump.

F; Remove pump heat shield (1).
G. Remove pump mounting nuts (7) and washers.
H. Remove pump (9).

NOTE: Remove or loosen clamps securing hydraulic lines (6), (8) and
(10) to engine as necessary to remove pump.

4, Prepare Pump for Installation

A, Flush supply line (4, figure 40l1), pressure line (1ll) and return line
(5) below engine hydraulic disconnect panel (16).

B. Install O-ring and union (14) in supply port.

C. Remove two lowest seal drain plugs from pump mounting flange and install
O-ring and drain port fitting (Boeing P/N 66-13955-1) in openings.
Lockwire.fittings.

D. Install 90° universal elbows (12) and (15) (banjo fitting) in pressure
and return ports. Lockwire elbows.

E. Check that pump shaft seal drain line (8) is clear., Flush if necessary.

L

295k Jan 15/70
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ENGINE-DRIVEN (UTILITY) HYDRAULIC PUMP - ADJUSTMENT/TEST

1. Engine-Driven Hydraulic Pump Test

A, Test Engine-Driven Hydraulic Pump

(1)
(2)
(3)
(k)
(5)
(6)

(1)

(8)

10
Jan 15/70

Open engine right cowl panel.
Connect external electrical pover.
Start engine and operate at IDIE.
Check that utility system pressure indicator shows 2950 to 3100 psi.
Check pump, pump lines and connections for leaks.
Move the corresponding pump depressurizing valve switch to OFF and
check that utility hydraulic pressure drops immediately to
accumlator precharge pressure,
NOTE : If pump does not depressurize (switch OFF), clean-up
pump and airplane connectors. If pump does not
 depressurize (switch OFF) after connectors clean-up,

replace solenoid valve assy.

Move switch back to ON ard check that pressure rises immediately to
about 3000 psi.

Stop engline and disconnect externsl electrical pawer,

Close engine right cowl panel.

29-5<h

+ SN REV. November 27, 1980 Page 501
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Completely fill pump with hydraulic fluid to remove air from pump,
(1) Remove pump case fill port plug (6) and fill pump case.
(2) Turn pump shaft by hand (in direction of the arrow) until bubbles

stop appearing in the pressure port. Refill pump if necessary,
Secure and lockwire plug (6) when case is full.

5. Install Engine-Driven Hydraulic Pump

An

Install gasket on pump mounting flange. Make sure mounting surfaces are
clean.

B. Engage pump shaft with driving shaft, position pump (9, figure L401)

correctly on mounting studs and secure it with one washer and nut (7)
? NOTE: Do not lubricate the pump spline shaft and driving shaft cavity.

C. Instell remsining washers end nuts (7). Tighten all nuts to 160 to 190
pound-inches torgue. :

D. Install pump heat shield (1).

E. Connect hydraulic lines (4), (5) and (11) to pump.

F. Carefully fill supply line (4) with hydraulic fluid so thet all air can
escape from line.

G. Connect hydraulic lines (4), (5) and (11) at self-sealing couplings on
engine hydraulic disconnect panel (16).

H. Install clamps that secure hydraulic lines (4), (5) and (11) to engine.

I. Connect pump solenoid valve electrical connector plug (10).

J. Conmnect high voltage lead (3) to spark ignitor (2). See Chapter Th,
High Voltage Leads.

K. Check that all lines are properly installed and all connections are
tightened.

L. Test pump in acccrdance with test procedure.

M. Close access doors and engine right cowl panel. Check ‘that bypass valve
is closed and utllity reservolr filler cap is tight. S

Ref. Boeing Telex R243 dated 25/9/74
(A 15/70 SN TR. 29-1 29-5-4
ol Page 405
<L LT 27 hTC.1975
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HYDRAULIC SUPPLY (FIRE) SHUTOFF VALVE - MATNTENANCE PRACTICES

1. Removal/Instellation Hydraulic Supply (Fire) Shutoff Valve

A. Genersl

(1) Two supply shutoff valves are installed, one in the right wing
fillet and onme in the left wing fillet. The valves have similar
maintenance practices. The differences are noted in the combined
procedure given below. A container will be necessary to catch
any fluid from disconnected hydraulic supply lines. Should any
fluid .spill on the airplane decontaminate. Refer to Chapter 12,
"Cleaning and Washing."

B. Equipment and Materials
(1) Main Landing Gear Door Down Lock, F-T1127 or equivalent.
C. Remove Hydraulic Supply (Fire) Shutoff Valve.

(1) Open hydraulic access door 1348, and remove supply shutoff valve
access panel 1349. See Chapter 12, "Access Doors and Panels."

(2) Open left main gear wheel well door and install main gear wheel
well door down lock.

WARNING: PERSONNEL STAND CLEAR OF WHEEL WELL DOOR PATH.

(3) Depressurize utility reservoir by unscrewing filter cap three
full turns counterclockwise.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAFE.

(+) Remove drain plug from utility reservoir and drain reservoir.
Reinstall drain plug and lockwire.

(5) Remove electrical comnector (3, figure 201) from supply shutoff
valve.

(6) Remove tubing clamps (1)

8 .
Jun 15/62 29-9-1
Revised _ Page 201
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(7) Disconnect hydraulic line connectors (2) from supply valve. |

NOTE: On AII airplanes VI-DJI through VI-DNZ and VI-DSI and on,
and SAFENA airplanes 00-SJA through 00-SJF, 00-SJH and on,
a check valve (9) is installed on the supply valve.
Disconnect hydraulic line connector (2) from check valve.
Leave check valve installed on valve.

(8) Remove mounting bolts (6) and remove supply shutoff valve assembly.
(9) Install protective caps on hydraulic line ends.

(10) Remove connector bolts (5) and remove connectors (4) and mounting
bracket (7).

NOTE: On supply shutoff valves with a check valve, remove check
valve (9) from connector (4).

C. Prepare Hydraullc Supply (Fire) Shutoff Valve for Installation.
(1) Install O-ring on each side of valve.

(2) Position connectors (4) and mounting bracket (7) on valve and
secure assembly with connector bolts (5).

(3) On airplanes with a check valve install O-ring and check valve (9)
on connector (4). :

(a) On supply shutoff valve installed in right wing fillet.

Install check valve (9) on inboard connector (4) for
SABENA airplanes 00-SJA and on.

(b) On supply shutoff valves installed in left wing fillets

on SABENA airplanes 00-SJA and on, install check valve
(9) on outboard connector (4).

NOTE: Install check valve such that check valve arrow
direction is same as metal-cal arrow direction when
valve assgembly 1s installed.

D. Install Hydraulic Supply (Fire) Shutoff Valve Assembly

(1) Place valve assembly in mounting position and install mounting
bolts (6, figure 201).

CAUTION: ON ATRPLANES WITH CHECK VALVE, MAKE SURE THAT CHECK VALVE
VALVE DIRECTION IS SAME AS METAL-CAL DIRECTION ARROW.

SAB. REY, {7 JuiL 1970
13

29-9-1 Dec 15/64
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AUXTIIARY PRESSURE RELIEF VAIVE - MAINTENANCE PRACTICES

1. Removael/Installation Auxiliary Pressure Relief Valve

A. General
(1) A container will be necessary to catch fluid from disconnected
hydraulic lines. Should any fluid spill on the airplane,
decontaminate. Refer to "Cleaning and Washing", Chapter 12.
B. Equipment
(1) External Hydraulic Power, Skydrol 500, 3500 psi maximum pressure
(2) Main Landing Gear Door Down Lock F-71127 or equivalent
(3) Regulated source of clean dry air, 200 psig meximum.
C. BRemove Auxiliary Pressure Relief Valve
(1) Open right main gear wheel well door by pulling ground door release
handle down, and install landing gear door down lock.
WARNING: PERSONNEL STAND CLEAR OF DOOR PATH
(2) Depressurize utility reservoir by slowly unscrewing filler cap
three full turns until all compressed air has escaped.
CAUTION: DO NOT REMOVE FILIER CAP UNTIL RESERVOIR IS DEFPRESSURIZED
OR FIUID WILL ESCAFE.
(3) Depressurize auxiliary hydraulic system by operating rudder pedals
until rudder does not respond hydraulically.
(4) Release valve from channel by removing clamp screw (4, figure 201).
(5) Disconnect and plug lines.
D. Install Auxiliary Pressure Relief Valve
(1) Instell O-ring and union in each port. (See figure 201.)
(2) Position relief valve with "PRESSURE" port aft and connect valve
to lines.
CAUTION: MAKE SURE THAT PRESSURE PORT IS AFT AS INDICATED ON
METAICAL.
(3) Install velve clamp.
() Test per paragraph 2.A.
Feb 29/60 29-7-11

Revised
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1. CLAMP

7. PRESSURE LINE
2, RELIEF VALVE

3, RETURN LINE

5. METALCAL

Auxiliary Pressure Relief Valve Installation @
29-T-11 Figure 201 . Feb 29/60
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Utility Pressure Relief Valve — S T

Maintenance Practices

MAINTENANCE MANUAL

2. Adjustment/Test Utility Pressure Relief Valve

A'

®

Test Utility Pressure Relief Valve

(1)

(2)

(3)
()
(5)
(6)

(9)
(10)
(11)
(12)
(13)
(1%)
(15)
(16)

Jul 15/59

Revised

Bypass both leading edge flap relief valves.
(a) Move flap control lever to "DOWN".

(b) Open cove lip door 1363. See "Access Doors and Panels",
Chapter 12.

(¢) Disconnect pressure line from relief valve.
(d) Plug pressure line and cap relief valve.

Open left main gear wheel well door and install gear well door down
lock.

Open hydraulic access door R1348.
Connect externsl hydraulic power at pressure ground test connection.
Make sure that bypass valve is in "CLOSED" position.

Slowly open external hydraulic power valve and increase pressure to
3400 psi.

Check valve connections for leakage.

Slowly increase pressure and observe pressure at which relief valve
opens. This pressure should be between 3400 and 3600 psi.

Check that relieved pressure does not drop below 3100 psi.
Reduce pressure to zero.

Connect leading edge flap relief valves.

Close cove lip doors.

Position flap lever to "UP".

Close landing gear door.

Disconnect external hydraulic power.

Close hydraulic access door.

END

29-T-1
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UTILITY PRESSURE RELIEF VALVE - MAINTENANCE PRACTICES

1. Removal/Installation Utility Pressure Relief Valve

A. General
(1) A container will be necessary to catch fluid from disconnected
hydraulic lines. Should any fluid spill on the airplane,
decontaminate. Refer to "Cleaning and Washing", Chapter 12.
B. Equipment
(1) External Hydraulic Power, with 3500 psi maximum pressure
(2) Main Landing Gear Door Down Lock F-T1127 or equivalent
C. Remove Utility Pressure Relief Valve

(1) Open left main gear wheel door and install main gear door down lock.

(2) Depressurize utility hydraulic system by moving bypass valve handle
to "BYPASS".

(3) CTepressurize utility reservoir by slowly unscrewing filler cap
three full turns until compressed air has escaped.

TAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
CR FLUID WILL ESCAPE. '

(L) Remove valve clamps (figure 201).
(5) Disccnnect and piug lires.
I. Install Utility Pressure Relief Valve
(1) Install O-ring and union in each port (figure 201).

(2) Position relief valve with "PRESSURE" port outboard and connect
lines to valve.

CAUTION: MAKE SURE THAT PRESSURE PORT IS ON THE QUTECARD SIDE.
(3) Install valve clamps.

(k) Test valve per paragraph 2.A.

®

- -7-1
Jul 15/59 29<7
Revised Page 201
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Utility Pressure Relief Valve Installation @
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(L) Depressurize utility reservoir,
(a) On airplenes not equipped with & manual depressurization valve,
slowly unscrew reservoir cap three full turns until compressed
air has escaped., Retighten reservoir cap,

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS
DEPRESSURIZED OR FLUID WILL ESCAPE.

(b) On airplanes equipped with a manual depressurization valve,
remove screws and depress knurled button on depressurization
valve,

NOTE: Depressurization valve is located above and just aft of
utility reservoir, downstream of the pressure regulator
line,

(5) Disconnect electrical connector, (See figure 4Ol.)
(6) Disconnect pressure and supply lines from pump, and plug lines.
('T) Remove base mounting bolts and remove pump assembly.
(8) Remove pump bolts and remove pump.
C. 1Install Hydraulic Pump

(1) Check that mounting surfaces are clean, place pump correctly on
motor flange and secure pump with flange bolts.

(2) 1Install O-rings and 90-degree universal elbows in supply and
pressure ports. (See figure 401.)

(3) Completely fill pump with hydraulic fluid through supply port to
expel all air from pump case.

(4) Connect flexible lines to ports of pump.
(5) Position pump and install pump mounting bolts.

(6) Connect electricael connector plug. Lockwire universal fitting
bolts.

(7) Connect pump pressure line at quick disconnect.

10
Jan 15/70 p29-5;2§
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(8) Pressurize utility reservoir,
(9) Connect external electrical power.

(10) Check pump operation by operating main cargo door as necessary to
bleed air from lines.

(11) Check pump connections for leaks.
(12) Remove wheel well door downlock.

(13) Disconnect external electrical power.

10

29-5-31 Jan 15/70
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MAIN CARGO DOOR HYDRAULIC PUMP - PEMOVAL /INSTAITATION

1. Gener=z=l

A, Remove main caxrgo door hydraulic pump assembled with motor. A container
will be necessary to catch fluld fram discomnected lines. Tzke nscessary
precaution to prevent spillage of fluid. Should eny fluld spill on the
airplane, decontaminate, See Chapter 12, Cleaning and Washing.

2. Removael/TInstellation Main Cargzo Door Hydraulic Pump

£, Equimment end Materizls
(1) EHEydraulic Fluid - Skydrol "500"

(2) Main Landing Gear Door Downlock - F71127 or equivalent

(3) Regulated Source of Clean Dry Air - 200 psig meximum

tul

Remove Hydrsulic Pump

(1) Open left main gear wheel well door by ground door release handle,
and install main wheel well door downlock.

WARNING: PERSOMNEL STAND CLEAR OF DOQR PATH.

(2) Move manual lever on main cargo door control valve to opposite
position.

(3) Disconnect pump pressure line at quick disconnect end stow in
stowage receptacle.

10

Jul 15/68 29-5-31
i : Page 401

SN REV. Jul 31/99



Ay

il 5 s
MAINTENANCE MANUAL

I
4. SUPPLY LINE

/.
<
. 90° UNIVERSAL
1. ELECTRICAL
CONMNECTOR
8. MOUNTING 80OLT
(TYPICAL = 4 PLACES)
INBD %
FwD 45
9. 0-C MOTOR
Main Cargo Door Hydraulic Pump Installation 6
29-5-31 Figure LO1 Aug 15/66
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2. Adjustment/Test Auxiliary Pressure Relief Valve

A. Test Auxiliary Pressure Relief Valve

(1) Open left and right main gear wheel well doors by pulling ground
door release handles down, and install main gear door down locks.

(2) Depressurize hydraulic reservoirs by slowly unscrewing filler cap
three full turns until all compressed air has escaped.
Depressurize auxiliary system by operating rudder.

(3) Disconnect pressure and supply line hoses from auxiliary pump No. 2
and plug pump ports.

(k) Connect externasl hydraulic power pressure hose to auxiliary pump
No. 2 pressure line, and external power return line to pump supply
line.

(5) Connect external electrical power.

(6) Make sure that bypass valve handle and interconnect velve switch
are in "CLOSED" position.

(7) Slowly open external hydraulic power shutoff valve and increase
pressure to 3400 psi.

(8) Check valve connections for leaksage.
(9) Increase pressure slowly.

(10) Observe pressure at which relief valve opens. This pressure
should be between 3400 and 3600 psi.

(ll) Check that relieved pressure does not drop below 3100 psi.

(12) Reduce pressure to zero and disconnect external hydraulic power.
(13) Connect auxiliary pump pressure and supply lines to pump.

(14) Pressurize hydraulic reservoirs through grpund charging valve.
(15) Move asuxiliary pump No. 2 switch to "ON".

(16) Operate rudder pedals to cycle rudder control system to prime bleed
the pump, for about 2 minutes.

(17) Remove door down locks and close main landing gear well doors,
using interconnect valve and ground door release handles.

WARNING: PERSONNEL STAND CLEAR OF DOOR PATHS
(18) Disconnect external electrical power.

C) END

Feb 29/60 29-7-11
Revised Page 203
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HYDRAULIC ACCUMULATORS - MAINTENANCE PRACTICES

1. Removal/Installatior Hydraulic Accumulator
A. General
(1) The accumulators installed in the utility and auxiliary hydraulic
systems are similar units having similar maintenance practices.
The differences are noted in the combined procedure given below.
(2) A container will be necessary to catch fluid from disconnected
hydraulic lines. Take necessary precautions to prevent spillage
of hydraulic fluid. Should fluid spill on the airplane,
decontaminate. Refer to "Cleaning and Washing," Chapter 12.
B. Remove Hydraulic Accumulator
(1) Depressurize hydraulic power systems.
() Depressurize utility system by moving bypass valve
handle to "BYPASS."
(b) Depressurize suxiliary system by cycling rudder control
system until rudder no longer responds hydraulically.
(2) Open right main gear wheel well door and install main landing
gear door down lock.
(3) Remove main gear actuator panel R13LG.
(k) Depressurize accumulator.
(a) Remove cap.
(b) Very slowly unscrew swivel*‘mt ane full turn
" WARNING: DO NOT REMOVE VALVE BODY ' THE VAL'QE ASSEM'.BII -
WOUUJ BIOW OFF WITH POSSHIE INJURY TO PERSONNEL.
(5) Disconnect and plug nitrogen: line (12 tigure 201)
(6) Disconmnect and plug hydraulic :I.‘Lne (9) N
(7) Release mounting strap and remové acéumilator .
C. Install Hydraulic Accumilator  * =9
(1) Install tee fitting (5, figure 201) with O-ring (6) in nitrogen
port of accumulator.
L1
Dec 15/62
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| EFFECTIVITY |
TURBOJET

—UTILITY HYDRAULIC
| ACCUMULATOR

/@ 9. HYDRAULIC
. (]

‘0 N LINE
1 . UNIOM

% 7. O-RING

é. O-RING

5. TEE FITTING
4. Q-RING

3. CHARGING YALYE

2. SWIYEL NUT

e

13. INSTALLATION NUT (2 I

AUXILIARY HYDRAULIC
ACCUMULATAOR

MITROGEN LIME

12. NITROGEN LINE

UTILITY HYDRAULIC

ACCUMULATOR
9. HYORAULIC
LINE

8. UNION

MOUNTING
STRAP

6. O-RING
'S TER FITTING. AUXILIARY
L2 A%, HYDRAULIC
ACCUMULATORS

. 4o.mING
g el
2. SWIVEL NUT ——
1. CAP

13. INSTALLATION
NUT

12. NITROGEN
LINE NITROGEN LINE

[ EFFECTIVITY |
11. REDUCER TCA LX-N20198, LX-N20199.

LEC : RTCA LX-N19997, LX-N20000.
. Hydraulic Acgumulators Installation 13
29-8-L ~  Figure 201 Dec 15/63
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(2) 1Install charging valve (3) with O-ring (4) in utility and auxiliary
accumulator on turbojet airplanes, and in utility and upper
auxiliary accumulator on turbofan airplanes.

(a) Tighten charging valve into accumulator by applying 125 (+ 5)
pound-inches of torque to installation nut (13).

(b) Hold instaellation nut (13) and back off swivel nut (2).

(3) On turbofan airplanes, install reducer (11) with O-ring (10) in
nitrogen port of lowest auxiliary accumulator. Torque reducer to
200 (% 10) pound-inches.

(4) Install O-ring (7) and union (8) in hydraulic port of accumulator.
Torque union to 125 (+ 5) pound-inches.

(5) Apply enough nitrogen pressure through charging valve to bottom
piston in accumulator.

(6) mTighten swivel nut (2) to 50 to 70 pound-inches.
(7) Pill hydraulic side of accumulator with Skydrol 500 and cap union.

(8) Place accumulator inside clamps with charging valve (3) or reducer
(13) inboard, align gage line and fitting and secure T-bolts.

(9) Remove caps and connect hydraulic and gage lines.

(10) Service accumulator, refer to Chapter 12, "Alr and Nitrogen
Servicing."

(11) 1Install cap (1) on charging valve (3).
(12) Connect external electrical power.
(13) Pressurize hydraulic system.
(a) Open interconmnect valve by moving valve switch to "OPEN."
(b) Operate auxiliary hydraulic pump by moving pump switch to "ON."
(1k) Check accumulator comnections for leaks.
(15) Remove main landing gear door down lock and close gear well door.
WARNTNG: PERSONNEL STAND CLEAR OF DOOR PATH.
(16) Move pump switch to "OFF."

(17) Move interconnect valve switch to "CLOSED."

13 i
Dec 15/63 29_8_1-‘,
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(18) Disconnect external electric power.

(19)

Install main gear actuator panel R13L6.

2. Inspection/Check Hydraulic Accumulator

A.

29-8-1
Page 204

Check Hydraulic Accumulator

(1)

The utility and auxiliary hydraulic accumulators are in the right
wing fillet, Just outboard of the right main wheel well. Check

accumulators for a pressure loss of not more than 50 psi in a 5 day
period.

0
Dec 15/62
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RIGHT HAND WING FILLET

e T

TO
FROM = | s E}:ﬂznsms
RESERVOIR o | PUMPS

(SEE FIGURE 3 OR &)

— 2. HYDRAULIC
LINE CONNECTOR

9. CHECK VALVE [T -

8. HYDRAULIC
, SHUTOFF VALVE

7. MOUNTING BRACKET
é MOUNTING BOLT

(2PLACES) \g’ :

4. CONNECTOR—

LEFT WING FILLET SUPPLY SHUTOFF
VALVE INSTALLATION SHOWN

[>> SABENA 00-SJA THRU 00-SJF
00-SJE AND O7

[Z= Nor o 00-SJF AND 00-5JG.

13 Hydraulic Supply Shutoff Valve Installastion
Dec 15/6L ' Figure 201

SiL. BEC. 17 JuiL 1870 sB 1997 /8 707

LEGEND CHECK VALVE

7= | CHECK VALVE BODY
(FLAPPER REMOVED)

SHUT-OFF
sV VALVE

3 ELECTRICAL
CONNECTOR

2 HYDRAULIC

LINE CONNECTOR

(4 PLACES)

—— 5. CONNECTOR BOLT

29-9-1
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(2)

(3)
(&)
(5)

(6)
(7)
(8)

MAINTENANCE MANUAL

Remove protectlve caps from hysraulic line ends, and connect
hydrsulic line connectors (4) to valve assembly.

Install electrical comnector (3). _ &
Install hydraulic line clampa (1). B P24 __

Service utility reservoir. See Chapter 12, "Hydraulic Fluid L
Servicing." , -

Bleed supply line.
Test supply shutoff valve.

Close access doors and panels.

2. Adjustment/Test Hydraulic Supply (Fire) Shutoff Valve.

A. Test Hydraulic Supply (Fire) Shutoff Valve.

(1)

(2)

(3)

(+)

(5)
(6)
(7)
(8)
(9)
(10)

Open hydraulic access door 1348 and remove hydrsulic supply shutoff
valve access panel 1349, See Chapter 12, "Access Doors and Panels."

Pressurize utility reservoir and check supply shutoff valve for
leaks.

Connect external electrical power and energize essential 28 volt
circuit breaker panel (P6). Check that "HYDRAULIC SHUTOFF"
circuit breakers are closed.

Pull fire switch of respective engine to operate supply shutoff
valve. -

Check that supply shutoff valve position indicator shows "CLOSED."
Push engine fire switch back.

Check that supply shutoff valve position indicator shows "OPEN."
Check valve for free and smooth operation.

Install access doors and panels.

Disconnect external electrical power.

8
Jun 15/62
Revised
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HYDRAULIC ACCUMULATORS - MAINTENANCE PRACTICES

1. Removal/Installation Hydraulic Accumuilstor

A. General
(1) The accumulators installed in the utility and auxiliary hydraulic
systems are similar units having similar maintenance practices.
The differences are noted in the combined procedure given below.
(2) A container will be necessary to catch fluid from disconnected
hydraulic lines. Take necessary precautions to prevent spillage

of hydraulic fluid. Should fluid spill on the airplane,
decontaminate. Refer to "Cleaning and Washing," Chapter 12.

B. Remove Hydraulic Accumulator
(1) Depressurize hydraulic power systems.

() Depressurize utility system by moving bypass valve
handle to "BYPASS."

(v) Depressurize auxiliary system by cycling rudder control
system until rudder no longer responds hydraulically.

(2) Open right main gear wheel well door and install main landing
gear door down lock.

(3) Remove main gear actuator panel RL3LE.
() Depressurize accumulator.
(a) Remove cap.
(b) Very slowly unscrew swivel nut cne full turn.

WARNING: DO NOT REMOVE VALVE BODY. TEE VALVE ASSEMBLY
WOULD BLOW OFF WITH POSSIBLE INJURY TO PERSONNEL.

(5) Discomnect end plug nitrogen line (12, figure 201).
('6) Disconnect and plug hydraulic line (9).
(7) Release mounting strap and remove accumulator.

C. Install Hydraulic Acmnmla:tar

(1) Install tee fitting (5, figure 201) with O-ring (6) in nitrogen
port of accumulatar.

L1

Dec 15/62 29-8-1
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[ EFFECTIVITY ]
TURBQJET

2
E?. HYDRAULIC

LINE

UTILITY HYDRAULIC
ACCUBULATGOR

3. UNION
7. O-RING

4. O-RING

S. TEE FITTING ; "
4. O-RING N . B /
B . . D / FWD %
1. CHARGING YALYE A

1. SWIYEL NUT

1. QPb

13. INSTALL ATION NUT: ‘ g MITROGENM LINE

AUXILIARY HYDRAULIC
ACCUMULATOR

12. HITROGEHN LINE

UTILITY HYDRAULIC
ACCUMULATOR

MOUNTING
STRAP

9. HYORAULIC
LINE

8. UNION

4. O-RING

5. TEE FITTING AUXILIARY

HYDRAULIC

4. O-RING ACCUMULATORS

3. CHARGING YALYE
2. SWIYEL NUT
1. CAP

13, INSTALLATION
HUT

NITROGEN LINE

12. NITRAQGEN
LINE

[ EFFECTIVITY |
11. REDUCER TCA LX-N20198, LX-Ne0199.

RTCA LX-N19997,LX-N20000.
Hydraulic Accumulators Imnstallation 13

29-8-1 Figure 201 | Dec 15/63,
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|

l. General

-

A. The systems interconnect valves sre similar iumits, having idenmtical
maintenance practices except for locatiom ard access. The gystems

interconnect valve is comnmected to the uwtility and axcdliary pressure
lines. The valve is installed in the right main wheel well .

(see figure 201.)

B. The brake interconnect valve is carmnected ta the auxiliary and
brake pressure lines,and is installed in the right
wing fillet. (see figure 202.)

C. A container will be necessary to catch fluld fram disconmected hydraulic
lines. Should any fluid spill on the airplare, decontaminats, Refer to
Chapter 12, "Cleaning and Washing.'

2. Equitment and Materiels
A. Hydraulie Service Cart, Skydrol 500, 0-3000 psi, (optional)
3. Main Wheel Well Doc.!r Dovyn Loeck - FT1127 or equivalent.
c. Dry Alr Source, 50 psi.
3. PRemovel/Tnstallation Systems Imtercommect Valve
A. Remove Systems Interconnect Valve

(1) Open mein landing gear well doar by pulling ground door relesse
handla dagwn, and install wheel well door down lock.

WARNING: PERSONNEL STAND CIEAR OF DOCR PATH

(2) Om airplanes 00-STA through OO-SJE remave main gear actuator access
panel, L1346, See "Access Doors and Panels,” Chapter 12.

(3) Depressurize the utility hydreulic reservolr by slowly undcrewing
filler cap three full turns wntil campressed air kas escaped.

CAUTION: DO NOT REMOVE FILLER CAP UNTTL RESERVOIR IS DEPRESSURIZED
R FLUID WILL ESCAFE.

(4) Depresswrdizs awxiliary hydraulic system by cycling rudder comtrol
system umtil rudder no longer responds hydrsulically.

(5) Depreasurize utility hydrsulic system by moving bypass valye haxdle
to "BEYPAsS."

1o
Dec 15/64 29-9-11
- Page 201
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SYSTEMS
INTERCONNECT
YALVE
ELECTRICAL
COMNECTOR 1’ .
uTILITY
HYDRAULIC a /
PRESSURE e
LINE N X ¥
7=l o)
il LTS
o P’ L? ucuu-rmc:c )
: PGRT NQ.
PORT Ho.1 i [ eFrEcTiviTY |
28 PLUG
e TCA LX-N20154,LX i
. g ‘PORT NO.2  LA120159
_SFWD AUXILIARY . UNIQN RTCA LX-N19597,LX-N2000O,
i HYDRAULIC
PRESSURE
LINE

\G

UTILITY HYDRAULIC
PRESSURE LINE

FWD
~UNION
0
[  EFFECTIVITY | AUXILIARY :] \-MOUNTING BOLT
; : YSTEMS
00-5JA THRU Q0-SIE PRESS. LINE J lsN‘;ER CONNECT
UNION VALYE
PLUG

Systems Intercommect Valve Installation 10
29-9-11 Figure 201 Dec 15/64
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L ]

(&) Disconnect electrical commector, (figure 201).

(7)
(8)

Discomnnect and plug hydrasulic lines.

Remove mounting bolts and remove systems intercommect valve.

B. Install Systems Interconnect Valve

(1)

(2)
(3)
()
(5)
(6)

Install O-ring and union in ports 1 and 2 and O-ring and plug in
port 3. Lockwire plug.

Position interconnect valve (figure 201) and install mounting bolts.
Connect hydraulic lines.

Install connector plug.

Return bypass valve handle to closed position and lockwire.

Test systems interconnect valve.

Removal/Installation Brake Interconnect Valve (00-SJA AND ON)

A. Remove Brake Interconnect Valve

(1)

(2)

(3)

(k)
(5)

(6)

(1)
(8)

Open right main landing wheel well door by pulling ground door
release handle down, and install wheel well door down lock.

WARNING: PERSONNEL STAND CLEAR OF DOQR PATH.

Open hydraulic access door R1348. See Chapter 12, "Access Doors
and Papels.,"

Slowly unscrew utility reservoir fillet cap three turns to vent
pressurization air. Depressurize utility and auxilisry pressure
lines by rotating aileron conmtrol wheel to operate spoilers.

Depressurize brake pressure lines by fully depressing and releasing
brake pedals sbout eight times.

Discomect electrical comnector from breke intercomnect valve.
(See figure 202,)

Disconnect hydraulic lines from intercommect valve assembly plug
line ends.

NOTE: Leave check valve attached to valve assembly.
Remove mounting bolts and remove valve assembly.

Remove check valve from valve assembly.

SAB. REY. {7 JUIL 1970

10

Dec 15/6L
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SRAKE INTERCONNMECT
CONNECTOR —

VALVE

CHECK
YALVE
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SYSI'EMl

BUSHING
ISCREW
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REDUCER}

PORT NO. 1

MOUNTING BOLT

PORT NQ. 3

PUG

AN | EFFECTIVITY J
TCA LX-N20198, LX-N20199.

AUXILIARY PRESSURE

PORT NO. 2
RTCA LX-N13997,LX-N20000.
Brake Interconnect Valve Installation 10
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B. Install Brake Interconnect Valve
(1) Prepare valve for installation.

() Install O-ring, bushing-screw threaded reducer, O-ring and
check valve in port No. 1. Imstall check valve with arrow
pointing ewsy from valve.

(b) Install O-ring and plug in port No. 3. Lockwire plug.

(c) 1Install O-ring and union in port No. 2.

(2) Position brake intercomnect valve assembly in position and install
mounting bolts.

(3) Connect hydraulic line to valve assembly.
(4) 1Install electrical connector plug.
(5) Test brake interconnect valve.

(6) Remove door down lock and close right main wheel well door by
ground door release handle.

WARNING: FPERSONNEL STAND CLEAR OF DOOR PATH.

5. Adjustment/Test Systems Interconnect Valve

A. General
(1) The system interconnect valve can be tested by using either
auxiliary system pump, or external hydraulic power (whichever
method is more conveient).
B. Test Systems Interconnect Valve using Auxiliary Hydrauliec System Pump
(1) Remove main gear actuator access panel L1346.

(2) Connect external electrical power.

(3) Pressurize hydraulic reservoirs with compressed air connected to
ground pressurization valve. .

8
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(L)

(6)
(7)
(8)

(9)

(10)
(11)
C. Test
(1)
(2)
(3)
()
(5)

(6)

(M
(8)

29-9-11
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Pressurize hydrasulic systems.
(a) Move interconnect valve switch to "OPEN."
(b) Operate suxiliary hydraulic pump by moving pump switch to "ON."
CAUTION: MAKE CERTAIN BYPASS VALVE IS CLOSED BEFORE
PRESSURIZING UTILITY SYSTEM. RETURN LINES
WILL NOT STAND HIGH PRESSURE.
Check for equal pressure in both systems.
Check valve connections for leakage.

Move pump switch to "OFF" and interconnect valve switch to "CLOSED."

Depressurize utility system by moving bypass valve handle to
"BYPASS." After a few seconds move handle lock to "CLOSED."

Check that suxiliary pressure gage indicates 3000 psi and utility
pressure gage indicates pressure of accumulator nitrogen charge.

Disconnect external electrical power.

Ingtall access panel.

Systems Interconnect Valve Using External Hydraulic Power

Remove main gear actuator access panel L13L6.

Open right side hydraulic access door R134B.

Connect external hydraulic power to ground test connections

Connect external electrical power.

Move interconnect valve switch to "OPEN."

CAUTION: MAKE CERTAIN BYPASS VALVE IS CLOSED EEFORE PRESSURIZING
UTILITY SYSTEM. RETURN LINES WILL NOT STAND HIGH
PRESSURE.

Slowly open external hydraulic power shutoff valve and increase
pressure to 3000 psi.

Check for equal pressure in both syatems.

Check valve connections for leakage.

6
Jan 15/62
Revised



6.

(9)
(10)
(11)

(12)
(13)
(14)

BOEING 5;2/2757 ;
MAINTENANCE MANUAL

Move interconnect valve switch to "CLOSED," and close external
shutoff valve.

Depressurize utility system by moving bypass valve handle to
"BYPASS." After a few seconds move handle back to "CLOSED."

Check that auxiliary pressure gage indicates 3000 psi and utility
pressure gage indicates pressure of accumulator nitrogen charge.

Reduce pressure to zero and disconnect extermal hydraulic power.
Close access door and install access panel.

Disconnect external electrical power.

Adjustment /Test Brake Interconnect Valve (0OO-SJA AND ON)

A, Generzal

B.

(1)

Test

(1)
(2)
(3)

(4)

(5)
(6)
(7)
(8)

(9)

(20)

(11)

The brake interconnect valve can be tested by using the auxiliary
system pump.

Brake Interconnect Valve
Open hydraulic access door R13u48.
Comnmect external electrical power.

Pressurize hydraulic reservoirs with compressed air applied at
ground pressurization valve.

Pressurize hydraulic systems.

(a) Operate auxiliary hydraulic pump by moving pump switch to "ON."
(b) Move interconnect valve switch to "BRAKE."

Check for equal pressure in auxiliary and brake system.

Check valve connections for leakage.

Move interconnect valve switch to "CLOSED" and pump switch to "OFF."

Depressurize auxiliary system by cycling rudder control system until
rudder no longer responds hydraulically.

Check that brake pressure gage indicates 3000 psi and auxiliary
pressure gage indicates pressure of nitrogen charge.

Disconnect external electrical power.

Install access panel.

SAB. REV. 17 JuiL. 1970
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Dec 15/6L

-+

29-9-11
Page 207






HYDRAULIC POWER S 4 :‘7_7/75 975 ;

Bypass Valve (Manually Depressurizing) 77127 17
Maintenance "ractices MAINTENANCE MANUAL

BYPASS VALVE (MANUALLY DEPRESSURIZING) - MAINTENANCE PRACTICES

1. Removal/Installation Bypess Valve

A. General
(1) Bypass valve is accessible through the right main gear strut door
opening. A container will be necessary to catch fluid from
disconnected hydraulic lines. Should fluid be spilled on the
airplane, decontaminate. Refer to "Cleaning and Washing", Chapter
12.
B. Equipment and Material
(1) External Hydraulic Power, 3000 psi operating pressure (optioneal)
C. Remove Bypass Valve

(1) Depressurize utility reservoir by slowly unscrewing the filler cap
three full turns until all compressed air has escaped.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
OR FLUID WILL ESCAPE.

(2) Depressurize utility hydrasulic system by moving bypass valve handle
to "BYPASS". Move bypass valve handle back to "CLOSED".

NOTE: Bypass valve is accessible through the right main gear strut
door opening.

(3) Disconnect and plug hydraulic lines (figure 201).
(k) Remove screw which secures vaelve handle and remove handle.
(5) Remove valve mounting screws and valve.
D. Install Bypass Valve
(1) 1Install O-ring and union in each port, (figure 201).
(2) Move valve handle to "CLOSED" and remove handle.

(3) Position valve and install mounting screws.

®
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BOEINC Wﬁzz Z HYDRAULIC POWER
J )-}- Bypass Valve (Manually Depressurizing)
#aintenance Practices
(4) Ipstall valve handle in "CLOSED" position and secure handle with
screv.
(5) Connect hydraulic lines.
(6) Test per paragraph 2.B. or 2.C.
(7) Lockwire valve handle in "CLOSED" position.

2. Adjustment/Test Bypass Valve

A. General

(1) Bypass valve can be tested by using either auxiliary system pump, or
external hydraulic power (whichever method is more convenient).

B. Test Bypass Valve Using Auxiliary System Pump

(1) Connect external electrical power.

YALYE HANDLE

Bypass \"alve Installation @
29-9-21 Figure 201 Jul 15/59
Page 202 Revised
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(2) Open interconnect valves by moving valve switch to "OPEN".

(3) Operate auxiliary hydraulic pump by moving pump switch to "ON".
(4) Check that systems pressure is about 3000 psi.

(5) Move bypass valve handle to "BYPASS".

(6) Check that systems pressure drops to near zero.

(7) Move bypass valve handle to "CLOSED".

(8) Check that pressure rises to 3000 psi.

(9) Check valve connections for leskage.
(10) Move pump switch to "OFF" and interconnect valve switech to "CLOSED".
(11) Disconnect external electrical power.
(12) Lockwire valve handle in "CLOSED" position.

C. Test Bypass Valve Using External Hydraulic Power

(1) Open right side hydraulic access door R13u48.

(2) Connect external hydraulic power to ground test connections.

(3) Slowly open external power shutoff valve and increase pressure to
3000 psi.

(4) Move bypass valve handle to "BYPASS".

(5) Check that pressure drops to near zero.

(6) Move bypass valve handle to "CLOSED".

(7) Check that pressure raises to 3000 psi.

(8) Check valve connections for leakage.

(9) Reduce pressure to zero.

(10) Disconnect external hydraulic power.

(11) Lockwire valve hgndle in "CLOSED" position.

(12) Close hydraulic access door.

END

®
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HYDRAULIC PRESSURE INDICATING SYSTEM - DESCRIPTION AND QPERATION

1. General

A, The hydraulic presssure indicating system consi
transmitter and indicator set, for an indirec
the utility hydraulic power system, and two d
for the utility and auxiliary system. When T©
prassurized, the indicating system shows ths
accumulator nitrogen charges.

sts of a variable capacitance

indication ©of prassure in
ct reading pressurs gages
nhydraulic systems ars ds
2load pressure of the

CAUTION : THE VARIABLE CAPACITANCE COMPONENTS ARE NOT INTERCHANGEABLE
THE SYNCHRO TRANSMITTER/INDICATOR COMPONENTS DESCRIBED IN
29120

B. On RTCA A/C LX-N19997 and LX-N20000 the prassure transmitter 1s coansctad
to the plumbing of the utility system. The transmitter senses pressure
changes and sends corresponding electric signals to the pressure indicator
on the copilot’s instrument panel. The system is powered by 28 volts ac
supplied through a circuit breaker on the 28 wolt ac circult breaker
panel (P7).

C. The direct reading pressure gages are connected to the nitrogen sides of
the utility and auxiliary accumulator. The pressure transmitter and the
pressure gages are located in the right wing fillet, near the accumulators
(the gages are above the transmitter outboard of the accumulators).

R ~ T
r 1

T ]

PRESSURE TRANSMITTER PRESSURE
INDICATOR

28V AC

HYDRAULIC
PRESSURE

28 VOLT AC
CIRCUIT BREAKER
PANEL (27)
Hydraulic Presssure Indicating System Schematic
' Figure 1
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HYDRAULIC PRESSURE INDICATING SYSTEM - MAINTENANCE PRACTICES

1. Adjustment/Test Hvdraulic Pressure Indicating System

A. Special Tools and Equipment
(1) External Hydraulic Power, 3500 psi maximum pressure
(2) Test Gage O - 4000 psi range, with connection fittings
(3) Mein Landing Gear Door Down Lock, F-T11l27 or equivalent
B. Test Hydraulic Pressure Indicating System

(1) Open right main gear wheel well door and install wheel well door
down lock.

(2) Open right hydraulic access door R1348.

(3) Connect external hydraulic power at ground test connections, with
test gage connected close to the ground test pressure connection.

(4) Connect external electrical power.

(5) Move interconnect valve switch to "OPEN".

(6) Slowly increase hydraulic pressure to 2000 psi on test gage at
ambient temperatures below 20°C and to 2200 psi at temperatures
above 20°C.

(7) Check that differences in indication of test gage, hydraulic pressure
indicator, and systems pressure gages are within 100 psi.

(8) Increase hydraulic pressure by increments of 200 psi, up to 3000 psi.

(9) After each increment, check that difference between indications is
within 100 psi.

(10) Slowly increase pressure to 3400 psi.
(11) Check pressure transmitter for leakage.

(12) Decrease hydraulic pressure in 200 psi steps, down to accumulator
preload pressure.

Ref. B.707 - M.M. 29-12-0 26-12-0 1
SY REV Mar 1/89 Page 201 - Jul 15/59 Page 201
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(13) After each decrease, check that difference between indications is
within 100 psi.

(14) Close main landing geer wheel well door.

(15) Reduce pressure to zero and disconnect external hydraulic power and
test gage.

(16) Close hydraulic access door.

(17) Disconnect external electrical power.

Ref. B.707 - M.M. 29-=12-0
29-12-01 Page 202 - Jul 15/59
Page 202 SN REV Mar 1/89
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PRESSURE _TRANSMITTER - MAINTENANCE PRACTICES

1. Removal/Installatior Pressure Transmitter

Remove Utility Pressure Transmitter

Open main gear actuator access panel R1346.

Open right main gear wheel well door and install wheel well door
downlock.

Depressurize utility accumulator.
(a) Remove cap from nitrogen charging valve.
(b) Very slowly unscrew swivel rnut one full turn.

WARNING: DO NOT REMOVE VALVE BODY. VALVE WOULD BLOW OFF WITH
POSSIELE INJURY TO PERSONNEL.

Disconnect nitrogen line from pressure transmitter. (See figure
201.)

Remove connector plug from transmitter.

Remove transmitter mounting screws and remove transmitter.

Install Utility Pressure Transmitter

A,
(1)
(2)
(3)
(&)
(5)
(6)
B.
(1)
(2)
(3)
(&)
(5)
5
Aug 15/66

Install O-ring and union in transmitter pressure port. (See figure
201.)

Positicn transmitter in bracket and install mounting screws.
Connect nitrogen line to transmitter and install connector plug.
Service accummlator. See Chapter 12, Air and Nitrogen Servicing.

Test transmitter per 29-12-01, Test Hydraulic Pressure Indicating
Systen.

29-12-11
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UTILITY HYDRAULIC
PRESSURE TRANSMITTER

NITROGEN LINE
UNION

i Hydraulic Pressure Transmitter Installation . 6
=12 Figure 201
Page 202 = BagAgs
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Hydraulic Pressure Gage
Maintenance Practices _ MAINTENANCE MANUAL

HYDRAULIC PRESSURE GAGE - MAINTENANCE PRACTICES

1. Remova;/lnstallation Hydraulic Pressure Gages

A. Remove Hydraulic Pressure Gages

(1) Open right mein wheel well door and install wheel well door down
lock.

(2) Depressurize accumulator.
(a) Remove cap from nitrogen charging valve.
(b) Very slowly unscrew swivel nut one full turn.

- WARNING: DO NOT REMOVE VALVE BODY. VALVE WOULD BLOW OFF WITH
POSSIBLE INJURY TO PERSONNEL.

(3) Disconnect nitrogen pressure line from gage.

(k) Remove gage mounting screws (figure 201) and remove gage.
B. Install Hydraulic Pressure Gage (See figure 201.)

(1) Install O-ring and union in pressure gage port.

(2) Position bezel mounting assembly and partly screw in bezel assembly
SCTewS.

(3) Place pressure gage in bracket and partly screw in mounting screws.
(4) Position pressure gage and tighten bezel screws and mounting screws.
(5) Connect nitrogen pressure line.

(6) Service accumulator. Refer to Chapter 12, "Air and Nitrogen
Servicing".

(7) Check gage for leaks. Check that difference in indication of
pressure gage and compressed nitrogen source pressure gage is
within 100 psi.

(8) Connect external electrical power.

(9) Start auxiliary pump by moving auxiliary pump switch to "ON".

®
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(10) Move interconnect valve switch to "OPEN".

(11) Check that both system pressure gages and pressure indicator show
about 3000 psi.

(12) Close right main wheel well door.

(13) Stop auxiliary pump by moving pump switch to "OFF".
tlh) Move interconnect valve switch to "CLOSED".

(15) Disconnect external electrical power.

2. Inspection/Check Hydraulic Pressure Gages

A. Check Hydraulic Pressure Gages

(1) Check pressure gages in the right main gear wheel well for a
pressure loss. Pressure drop should not exceed 50 psi in a 5 day
period, or 10 psi in 24 hours. Temperatures at the time of readings
should not differ more than 10°F.

uP

BEZEL ASSEMBLY

\NGAGE
- BEZEL ASSEMBLY
\

/ SCREW

UNION

NITROGEN
PRESSURE
LINE

MOUNTING SCREW

END Hydraulic Pressure Gage Installation @
29-12-21 Figure 201 Jul 15/59
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HYDRAULIC FLUTD QJANTITY INDICATING SYSTEM -
DESCRIPTICN AND CPERATICH

1. General

A. The hydraulic fluid quantity indicating system provides indicatiorn ir the
contrel cabin of the fluid quantity in gallons in the utility reservcir.
Tuae system consists of a float type level transmitter in the reserveir
ard ar indicatcr calibrated in gallons and installed on the engineer's
irstrument penel. ({See figure 1.) The system is powered by 28 volts
dc supplied through 2 circuit breaker on the radiec and T-R circuit
breaker panel (P5). A charge in reservoir fluid level causes the flcat
arnd flcat arm tc mcve up or doewn. The float arm actuates sliding
centacts of a special variable resister. Changes in resistor currents
are sensed ar.d recorded by the indicator.

B. A magret in the indicator moves the indicator needle “off scale" when
there 1s no electrical power to the indicator.

[—FLOAT ARM

3 , T
¥ o]
% 1 i ?'zL/_" ' FLOAT—

N ;
|
SCALE B
ADJUST- P - o
RESIST |
) I—E ; E
\ l i
F F ? = " TFLUID QUANTITY
5 TRANSMITTER

FLUID QUANTITY INDICATOR

FLIGHT ENGINEER'S PANEL

T-R BUS
28V DC

RADIO AND T-R CIRCUIT
BREAKER PANEL (P5)

E) Hydraulic FluiZd Quantity Indicating System Schematic EFD
un 15/32 Figare 1 29-1L-0
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RAULIC UANTT INDICATING SYS - TMENT/ TEST
1. Geperal
A. A container (approximately 8-gallon capacity) will be necessary to catch
any fluid when disconnecting hydraulic lines. Should any fluid spill on
the airplane, decontaminate. Refer to Chapter 12, Cleaning and Washing.
2y t Fluid tity Indicating Syst

A. Open left main gear wheel well door and install mein landing gear door
downlock.

B. Open hydraulic access door L13u8.

C. If the hydraulic system has been previously pressurized, depressurize
system by turning OFF the hydraulic pumps, cycling the rudder and opening
the utility system bypass valve. Close bypass valve after system is
depressurized.

D. Depressurize the utility reservoir.

(1) On airplanes without a manual depressurization valve, slowly unscrew

the reservoir cap three full turns and allow the compressed air to
escape.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEFRESSURIZED
OR FLUID WILL ESCAPE.

(2) On airplanes equipped with manual depressurization valve, depress
the knurled plunger on the valve body.

NOTE: Depressurization velve is located above and Jjust aft of the
utility reservoir downstream of the air pressure regulator.

E. Provide electrical power to the airplane and check that the oil quantity
indicator circuit breaker is closed.

F. Check that the reservoir sight glass is fully covered with fluid and that
the quantity indicator shows a reading.

G. Remove the drain plug from the utility reservoir and allow the fluid to
drain into an 8-gallon container.

H. Check that the pointer on the indicator goes down to zero (0).
I. Replace the drain plug and secure with lockwire.

J. Test the fluid quantity transmitter. Refer to 29-1lk-1, Adjustment/Test
Fluid Quantity Transmitter.

6
Oct 15/69 29-1kL.0
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FLUID QUANTITY TRANSMITTER - REMOVAL/INST ON
1. General
A. A container will be necessary to catch fluid from disconnected hydraulic
lines. ©Should any fluid spill on the airplane, decontaminate. Refer to
Cleaning and Washing, Chapter 12. '
2. R e Fluid tity Transmitt
A. Open left main gear wheel well door and install main geer door downlock.
B. Open hydraulic access door L1348.
C. Depressurize utility reservoir.
(1) On airplanes not equipped with a manual depressurization valve,
slowly unscrew reservoir cap three full turns until compressed air

has escaped. Tighten cap.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
" OR FLUID WILL ESCAPE.

(2) On airplanes equipped with a manual depressurization valve, remove
screws and depress knurled button on depressurization valve.

NOTE: Depressurization valve is located above and just aft of
utility reservoir downstream of the air pressure regulator.

D. Drain utility reservoir by removing the drain plug.
E. Remove connector plug from trensmitter (figure 401).
F. Remove transmitter mounting bolts.

G. Slowly move transmitter away from reservoir and carefully pull arm and
float through opening.

6 y
Oct 15/69 29-1k4-1
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UTILITY
RESERVQIR

—— MOUNTING
SURFACE

CONNECTOR PLUG

TRANSMITTER
BOLT

Fluid Quantity Transmitter Installation 6
29-1k4-1 Figure 4Ol Qet 15/69
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3. F ti smitt
A. Check that mounting surfaces are clean. (See figure LOl.)
B. Replace O-ring on flange.

C. Carefully insert float and arm into reservoir opening, position
transmitter correctly and secure it with mounting bolts. !

D, Install connector plug.
E. Replace the drain plug on the reservoir and secure with lockwire.

F. Test transmitter pér Fluid Quantity Transmitter - Adjustment/Test.

Oct 15/69 29-1k-1
+ Page LO3
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HYDRAULIC D QUANTITY TRANSMTI - ST
1. General
A. A container (approximately 8-gallon capacity) will be necessary to catch

any fluid when disconnecting hydraulic lines. ©Should any fluid spill on
the airplane, decontaminate. Refer to Chapter 12, Cleaning and Washing.

2. Test Fluid tity Indiecat System

A,

Open left main gear wheel well door and install main landing gear door
downlock.

B. Open hydraulic access door L1348.

C. If the hydraulic system has been previousiy pressurized, depressurize
system by turning OFF the hydraulic pumps, cycling the rudder and opening
the utility system bypass valve. Close bypass valve after system is
depressurized.

D. Depressurize the utility reservoir.

(1) On airplanes without a manual depressurization valve, slowly unscrew
the reservoir cap three full turns and allow the compressed air to
escape.

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED
OR FLUID WILL ESCAPE.

(2) On airplanes equipped with manual depressurization valve, depress
the knurled plunger on the valve body.

NOTE: Depressurization valve is located above and just aft of the
utility reservoir downstream of the air pressure regulator.

E. Provide electrical power to the airplane and check that the oil quantity
indicator circuit breaker is closed.

F. Remove the drain plug from the utility reservoir and allow the fluid to
drain into an 8-gallon container. _

G. Check that the pointer on the indicator goes down to zero (0).

H. Replace the drain plug and secure with lockwire.

I. Fill the reservoir with hydraulic fluid up to the bottom of the sight
glass.,

J. Check that the quantity indicator reads approximately 4.0 U.S. gallons
(3.33 Imperial gallons).

K. Continue filling the reservoir until it contains a measured quantity of
fluid equal to its normal capacity as shown on the nameplate.

6
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Check that the indicator shows the following reading:

(1) On airplanés with an expansion tank, check that the indicator reads
6 U.S. gallons (5 Imperial gallons).

NOTE: The reservoir will contain 6.9 U.S. gallons (5.7 Imperial
gallons) at this maximum reading.

(2) On airplanes without an expansion tank, check that the indicator
reads F (full).

Close hydraulic access door.
Close main wheel well door.

Determine whether there is any further need for electrical power on
airplane. If not, remove electrical power.

Oct 15/69
+
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HYDRAULIC LOW PRESSURE WARNING SYSTEM -
DESCRIPTION AND OPERATION

1. General

A.

The hydraulic low pressure warning system (figure 1) gives a visible
varning signal when the pump delivery pressure is low, Four
independent systems are installed, one for esach hydraulic pump. The
warning system consists of a low pressure warning switch and an amber
low pressure warning light. Each utility pump warning system includes
also a switch actuated by the engine fire switech. The warning light
illuminates when the electric power is on and the pump does not
operate. The light goes off when the pressure in the system increases
to 1200 (+ 250) psi, and comes on at 100 psi below light-off pressure.
The werning system is powered by 28 volts dc supplied through circuit
breakers on the radioc and T-R circuit breaker panel (P5),

The low Dressure warning switch for the engine-driven pump is on the
rear spar aft of its respective inboard engine., A flow restrictor is
installed between the pressure line and switch. The auxiliary sysiem
low pressure switches are in the outbeoard area of the wing fillets.,
The four low pressure warning lights are on the engineer’'s instrument

panel.

+—{C]
s Al
4% g
28V DC 5 AUXILIARY LOW
AUX PUMP NO, 1 PRESSURE
AUX LOW PRESSURE WARNING
PUMP WARNING LIGHT SWITCHES
CONT +—{C]
Al
E!Ei B
28V DC
AUX PUMP NO, 2
¥ LOW PRESSURE
WARNING LIGHT
ENGINE NO. 3 —
A FIRE SWITCH ENG 3 +—C
28V DC °~»¢. 2 E] ,g 8
'8 T ENG NO. 3 PUMP
’D _ ENGINE DRIVEN LOW PRESSURE
i s HYDRAULIC PUMP WARNING SWITCH
Tflg ENGINE NO, 2 LOW PRESSURE c
FIRE SWITCH WARNING LIGHTS .
DOOR B2 0Bl | Al
WARN o 2 {] %‘ B
' 83 ENG 2 3 ENG NO. 2 PUMP
PUMP LOW PRESSURE
WARNING SWITCH
CIRCUIT BREAKER INSTRUMENT PANEL
PANEL (P5)

Hydraulic Low Pressure Warning System Circuit

15/67 Figure 1 : 29-16-0
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HYDRAULIC LOW PRESSURE WARNING SYSTEM

MATNTENANCE PRACTICES

1. Adjustment/Test Hydraulic Low Pressure Werning System

A. General

(1)

When testing the low pressure warning systems, each warning system
willl be pressurized individually.

B. Equipment and Materials

(1)

C. Test
(1)

(2)

(3)
(L)
(5)

(6)
(7)

5
Apr 15/62
Revised

External Hydraulic Power, 3000 operating pressure.
Utility Hydreulic Pump Low Pressure Warning System
Connect external electrical power and energize the radio and T-R
circuit breaker panel (P5). Check that "HYD PRESS AND DOOR WARN"

circuit breaker is closed.

Check that supply shutoff valves are open.

CAUTION: MAKE SURE THAT SUPPLY SHUTOFF VALVES ARE OPEN,

OTHERWISE THE LEVEL TRANSMITTER AND RESERVOIR WILL
BE DAMAGED.

Open No. 2 engine right cowling panel and comnect external
hydraulic power at engine hydraulic disconnect panel.

Slowly increase pressure; low pressure warning light on copilot's
instrument panel should extinguish at 1200 * 250 psi.

Increase pressure to 3000 psi.

Check low pressure warning switch for leaks.

Slowly decreage pressure; check that low pressure warning light on
copilot's instrument panel does not illuminate until pressure has

dropped 100 psl below actuation pressure. Light must illuminate
above TOO psi.

29-16-0
Page 201
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(8)
(9)
10)
Test
(1)
(2)
(3)

(1)
(5)

(6)

(7)

(8)
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Disconnect hydraulic power from engine No. 2. Reconnect hydraulic
lines at disconnect panel and close cowling panel.

Open No. 3 engine right cowling panel and comnect external hydraulic
power at engine disconnect panel.

Repeat steps (1) through (9) for engine No. 3 utility pump low
pressure warning system.

Auxiliary Hydraulic Pump Low Pressure Warning System.
Connect external electrical power and energize the radic and T-R

circuit breaker panel (P5). Check that "AUX HYD PUMP CONT" circuit
breaker is closed.

Position No. 1 auxiliary pump switch to "ON."

Check that low pressure warning light on copilot's instrument panel
extinguishes at 1200 + 250 psi.

Check low pressure warning switch for leaks.

Position auxiliary pump switch to "OFF" and decrease pressure by
cycling rudder control system.

Check that low pressure warning light on copilot's instrument panel
does not illuminate until pressure has dropped 100 psi below
actuation pressure. Light must illuminate above 70O psi.

Position No. 2 auxiliary pump switch to "ON" and repeat steps (3)
through (6) for No. 2 auxiliary pump low pressure warning system.

Disconnect external electrical power.

1
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HYDRAULIC LOW PRESSURE WARNING SWITCHES ~ MAINTENANCE PRACTICES

1. Genersl
A. A container will be necessary to catch fluid from disconnected hydraulic
lines. Should any fluld spill on the airplane, decontaminate the ares.
See Chapter 12, "Cleaning and Washing".

2. Removal/Installation Low Pressure Warning Switches

A. General

(1) Removal and installation procedures of the low pressure switches
differ due to switch location and system depressurizing methods.

B. Remove Utility Pump Low Pressure Warning Switch

(1) Depressurize utility system by moving bypass valve handle to
"BYPASS".

(2) Open trailing edge panel 1358. See Chapter 12, "Access Doors and
Panels".

(3) Remove connector plug from switch. (See figure 201.)
(4) Remove switch mounting screws.

(5) Disconnect hydraulic line from restrictor and remove pressure switch
with restrictor.

(6) Cap end of line.
C. Remove Auxiliary Low Pressure Warning Switch

(1) Depressurize auxiliary system by rotating alleron control wheel to
.operate inboard spoilers.

(2) Open main wheel well door and install wheel well door down lock.
(3) Remove connector plug from switch. (See figure 201.)
(4) Remove switch mounting screws.

(5) Disconnect hydraulic line from restrictor and remove pressure switch
with restrictor.

(6) Cap end of line.

®
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PRESSURE
SWITCH

UTILITY PRESSURE SWITCH—
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DETAIL A

. UTILITY LOW PRESSURE SWITCH LOCATION
HYDRAULIC LINE

|
MOUNTING SCREW— K

LOW PRESSURE
WARMING SWITCH

ELECTRICAL
CONNECTOR

LEFT WING FILLET AREA

DETAIL A
AUXILIARY LOW PRESSURE
SWITCH LOCATION

Hydresulic Low Pressure Warning Switch Installation 6
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D. Install Hydrsulic Low Pressure Warning Switch

(1) Install O-ring end restrictor O-ring, and union on pressure switch.
(See figure 201.)

(2) Connect switch and restrictor assembly to hydraulic line.
(3) Install switch mounting screws.
(4) Install connector plug.
(5) Pressurize low pressure warning switch.
(e) Close and lockwire bypass valve.

(b) For utility switch: connect external hydraulic power at
corresponding engine disconnect panel.

(¢) For suxiliary switch: connect external electrical power and
move auxiliary pump switech to "ON".

(6) Check switch and restrictor assembly for leakage.
(7) Close main wheel well door by placing ground door release handle up.
WARNING: PERSONNEL STAND CLEAR OF WHEEL WELL DOOR PATH.

(8) Disconnect external hydraulic or electrical power.

END

®
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1iversal Aerial Refueling Receptacle Slipway Installation -
i1lic System - Description and Operation, refer to chapter
-01, pages 1 and on.
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