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B. Engine-Driven Hyd.raulic Pump (Kellogg InstaJ.l.ation, see figure 2, sheet 
2 and 3 for effectivity) 

(1) T-wo engh1e-driven hydrau11c pumps supply Duid under pressure to the 
·utility hydre.ulic system. Fach p\.n'.llp has a maximum displacement of 
1.77 cubic inches per revolution and at 3000 rp:n delivers 
approXimately 22-1/2 gµn at 2850 psi. The pumps are single-stage, 
variable volume, cam actuated. with pressure compensator controL 
Each pump may be depreasurized by an electrical controlled 
depressurizing valve. The pumps are mounted. on the lower right 
aide or engines No . 2 and 3 (figure 1), and consist of the u..-.its 
shown on figure 2, sheet 2. 
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pumping mechan.1.sm consists o-r seven pistons w'ith pressure nads and 
piston collars, a nutat:Lng plate, a stationary cyl.inder bl;ck w1. th 
a piston guide disc, and seven line dis charge valves (checks). The 
pistons are hollow and have wo rings of radial orif'ices through 
wb.ich part of the hydra.uJ.ic Uuid can escape dl.lring the d.ischarge 
stroke. The pressure peds svi vel freely on the piston hea.ds and 
slide on the cam.shaft inclined plane. The nutating plate 1s ahre.ys 
parallel with the cam.sbsfi incJ.ined plane and by means of piston 
collars wi tbdraws the pistons from the cylinder black during the 
intake ( suction) stroke. The cylinder bJ.ock has a central hole for 
the compensator cylinder ( bushing) , and nuid pàssages for the 
compensator control. The base of the black has seats -J:or the spri.ng­
loa.ded. discharge val.ves. 

( 4) The pump control {compensator) con.sists of a compensator cylinder 
(bushing), a compensator stem vith a plate carrying piston sleeves, 
and a compensator spring l.mit. A small d.if'ference in the stem 
diameter provides an annuJ.ar area on which the pressure of 
discharged nu1d produces a force. This force is oppoaed. by the 
control spring. When the discbarge pressure exceeds 3000 psi, the 
hyd.raul.ic force on the stem overcomes the control spring end pushes 
the compensator stem vi.th piston sleeves e:'vra.Y trom the driving 
shaft. The sleeves keep the disc.b.2rgeholes tmcovered during neerly 
the whole discherge stroke, and no -rluid is delivered to the 
pressure liné. A small quantity of nuid discba.rged tbrougb the · 
piston bypass holes to the return line, provides just enough fiuid 
circu.lation for the cooling and lubrication at the pump during 
idling periods. 

D.,. Main Cargo Door Hyd.ra.ulic Pump 

(l) The main cargo door h7)1dra.ulic pump is a high pressure, • ti.Xed 
displacement, axia1 piston pump. Pressure is cqntrolled by a 
reliet' val.ve 1n the system. The pump is mot.mted on the keel besm 
1n the lef't weel veil. The pump consists of a bou.s1ng with supply 
and ];)ressure ports, a. pumpwg m~banism ot nine pistons attached 
to a driving shat't, a. rotating cyJ inder black, and a stationary 
val.ve pla.te vith intake and deJ.ive-ry pessages. The :pump is d.riven 
by a de motor atta.ched directJ.y to the pump. The motor is 
controlled by the main cargo control switch on the cargo attendant 
panel. Whec. the SW'itch is in either the OPEN or CLOSE positian, de 
pover cloaes a rel.ay in the J9 panel. vhich connects lJOVer trem TR 
Bus No. 4 to the motor. 
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3. Hydraulic Fluid 

A. BMS 3-11 is the general specification for the fluid that is circulated 
through all hydraulically operated systems. It is a fire- resista.nt base 
fluid to which suitable 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 airplane equipment using BMS 3-11 are identified by nameplates, 
Areas where hydraulic fluid ma.y leak are designated as possible BMS 3-11 
contemi.'18.tion e.reas. Special paü1t e-'ld protective finishes are used to 
prevent da.ma.ge in these areas, Refer to Chapter 51, Structures -
Protective Finishes, 

B. :EMS 3-11 bas little or no effect on the metals used in aircraft 
construction up to 240°F. 0nly ma.teria.ls compatible with BMS 3-11 
fluids, such as ethylene propylene, butyl rubber and teflon, are used for 
system seals, gaskets, 0 - rings, end hose linings. 

C . Skin irri tation in the form of dry or cracked skin may re sult from 
prolonged or repeated contact with BMS 3-11. It also causes painful 
but temporary irritation to the eyes and may prodllce a burning sensation 
to ether sensitive parts of the body, Inhalation of the fluid in the 
form of spray of fine mist ma.y cause irri tation 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 immediately .rith water and report to 
medical for observation, 

4, Hydraulic Lines 

A. The hydraulic fluid carrying lines (figure 1) consist of corrosion 
resistant steel tubing, aluminum alloy tub1ng, and hoses, Corrosion 
resistent steel "tubing is used for all pressure lines and for all 
hydre.ulic lines about the engines, All other lines are made of e.luminum 
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 in the supply and return lines, Tubing of 1-inch outside diameter 
or larger has flared type rigid connectors. Tubing ,mder 1 inch is 
connected by flareless tube fittings. Steel tube nuts are used on all 
steel tubes. 

B. Protection Method of Rydraulic Lines Under Clamps. 

tl) 
( 2) 

(3) 

(4 ) 

Solvent clean all surfaces under clamps using chlorothene, 
Spray or brush apply primer dow-corning 4094 on all surfaces 
under clamps. Allow to dry 30 minutes mim.lllllm. 
Apply one ooat silastic 731 RTV on previous places to 0,005 i nches 
thickness minimum. 
Install clamps . 

SN REV 17 MAB 1 972 
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9 . Hydraulic Accumulators 

A. The hydraulic accumulators (figure 1 ) dampen sudden pressure increases 
and absorb hydraulic shocks in t he 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. Bath accumulators are located in the 
right wing fillet, outboard of the main wheel well. 

10. Hydraulic Valves 

10 

A. General 

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

8. 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 valve 
is a motor operated gate valve, 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 de. supplied through the essential bus 
circuit breaker panel (P6). On airplanes OO-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. 

C. 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 OO-SJA through OO-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 de supplied from 
the external power shield (J9) , and controlled 

Dec 15/64 
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by the interconnect va.l.ve switch on the copilot's instrument 
panel. The va.lve can be operated on the ground onl,y . . The 
val.ve is 1n the left wing fillet aft of. the utility reservoir. 
On airplanes 00- SJF and on, the va.lve is a motor operated valve, 
consisting of a motor, rotor type va.lve and tbxee port hous1ng 
( one port pJ.ugged) . ( See figure s 10 and 11 ) . The val ve 
can be operated on the ground only. ·1\,o electricaJ. power 
sources are ava.ilable for valve operation. For norlll8.l ground 
operation the va.lve is wired. through the externa.l power 
contactor norma.ll.y open awd.J.iary contact and receives 28 volts 
de from the external power shield ( J9) . The second power 
source is provided to close the va.lve in case the interconnect 
va.lve contact switch was not moved to the "CLOSED" position 
prior to the removal of external power. Tbis power sou.ree is 
wired through the external power cant.actor normal.ly closed 
a.uxilia.ry contact and receives 28 volts de from the radio and 
T-R circuit brea.ker -panel (P5) . The va.lve is controlled by 
the interconnect valve switch on the co-pilot' s instrument 
-panel, and insta.lied 1n the right wheel well on the inboard 
wa.ll . A ma.nua.J. override handle is provided on the valve for 
operating the valve on the grou.nd without electrical power. 

( 2) Brak.e Interconnect Val ve 

(a) The brake interconnec~ valve is used for connecting the pressure 
lines of the utility and auxiliary hyè.raulic systems in order to 
pressurise the brake system by the au;ciliary source of :1yd.r,n:.lic 
pressure. 
On airplanes 00-SJA through 00-SJG, the valve is a solenoid operate 
valve and nis construction is identical to tne system interconnect 
valve. 
On airplanes OG-SJR and on, the ,,alve is a motor opera teà valYe 
and his construction is identical to tne sys~em i!1.terconnect valve . 
Bath valves are located in the right wing fillet area on the for~a1 
side of the panel to which the accu.".!1.l.lators -~re att3.c:1eè.. the inteJ 
connect valve swith on the copilot's instruGJent panel nas three 
positions s.nà controls bath the syster.is i!1.terconnect va:;.ve and. ';;!"!.e 
brake intercon."'1.ec';; va:..ve wnich cannot ::ioth be open a 1: -:ne same -:i:r.! 
(See figure 10 and 11). 

D. Bypass Valve 

29- 0 
~e 22 

(1) The bYI>S,ss valve is a ma.nually operated valve used for the 
depressurization of the utility hydra.ulic power system. The valve 
handle bas two positions, "BYPASS" and "CLOSED. 11 It is normal.J.y 
safety wired in the "CI.OSED" _position. The valve is connected to 
the· pressure and return line of the utility system. Wïth the valve 
handle 1n "BYPASS" position, the pressure and return lines are 
connected and the utility system is. depressurized. The valve is 
located in the right ving fillet, outboa....-d. of the main wheel well. 

SAB. ,EV. 1 7 JUIL 1970 
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ll. Rydraulic System Check Valves and Restrictors . 

A. General 

(1) The hydraulic system check valves (figure 7) permit fluid flow in 
one direction and IJrevent reverse flow. They also isoJ:.ate 
individual hydraulically operated systems. The flow direction is 
shown b:-1• 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 utility 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 Ve.J..ve 

(1) A swing check va.lve consists of a ve.lve seat (cap), a body ~nd a 
spring loaded gate. The gate opens when the flow direction agrees 
with the direction of gate opening. The reverse flow immediately 
closes the gate. The swing check valves are insta.lied 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 
wheo the reservoir is not pressurized. They are attached to each 
shutoff valve on the rear spa.r of ea.ch wing, outboa.rd of the main 
wheel well. 

RUBBER SEAL 
0-RING-- SPRING rBOOY 

VALVE SEAT ( CAP) 

VALVE GATE 

FREE FLOW {) 

SWING CHECK VALYE 

VALVE SEAT 
,--...,_ _______ _ (CAP) 

COHE CHECK VALVE 

(l REVERSE FLOW 

L!. iEV. 1 7 JUIL. 1970 

10 
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Check Val ves 
Figure 7 29-0 

Page 23 



IOEINO ,f _.7/ fiilt;? + . ✓~~ 
DBD 

MAINTENANCE MANUAL 

C. Cone Check Val ve 

(1) A cone check valve consista of a valve seat (cap), a spring loaded 
cone seat valve, and a body. Tvo cone check valves are installed 
near each utility pump (one 1n the pressure line and one in the 
return line). The pressure line check valvea prevent motoring the 
pumps by a 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 c9nnection of the pressure 
line prevents loss of fluid due toa 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 a plug .Jith a small 
orifice. Restrictors, installed at the port of each pressure 
svitch, dampen the pressure oscillations. Restrictors, installed 
in the lines supplying compressed air from each inboard engine to 
the hyd.raulic 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 hyd.raulic line couplings are quick-connect fittings 
which prevent the loss of hyd.raulic 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 t esting. A 
coupling consists of a male and a female half, each closed with a spring 
loaded valve. The valves are automatically depressed du.ring 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 balves 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 vell. 

13. Indicating and Warning Systems 

A. 

B. 

29-0 
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The indicating and warning systems include the hydraulic fluid quantity 
indicating system, the hyd.raulic pressure indicating system and the 
hyd.raulic low pressure varning system. 

The hydraulic fluid quantity indicating system provides an indirect 
indication of bydraulic fluid quantity in the utility reservoir. Tb.is 
system consists of a float type level transmitter in the utility 
hydrau.lic reservoir, and an indicator in the control cabin on the flight 
engineer' s panel. The indicator is calibrated in gallons.. The 
transmitter senses the level position and transmits a corresponding 
electric signal to the indicator. 

SAB. REV. 1 7 Jutl. \91 
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C. Interconnection of Utility 8lld Auxilia.ry Systems 

(1) When appropriate electrical power is available to operate the 
systems interconnect valve, pressure sides of the utility and 
auxilia.ry hydraulic systems are joined 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 
limiteà to the rudder system and the a~xiliary accUlilulator on 
turbojet airplanes, to the rudder system only on turbofan airplanes. 

(2) On turbof8ll airplanes with the interconnect valve open and bath 
systems being pressurized with the auxiliary pumps, a pressure . 
reading between 2100 and 2200 psi is within tolera.nces. This low 
pressure reading is due to system bleeds, and normaJ. system internal 
leakages due to component vea.r. 

(3) On airplanes 00-SJA and on, brake interconnect valve permits charging 
the brake accumulator and operation of the brak.es by the auxiliary 
hydraulic system. Placing the interconnect switch 1n the "BRAKE" 
position when the radio and T-R circuit breaker panel (P5) is 
energized opens the valve. 

SlB. REV. -1 7 JUIL 1970 

10 
Dec 15/64 
+ 

. 29-0 
Page 33 





BDEIA(j~~ 

DL::2 D ·r-r-
MA INTENANCE MANUAL 

HYDRAULIC FOWER • TROUBLE SHOOTING 

1. • General 

8 

A. Utility and auxiliary 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 airplane, decontamina.te the 
affected area. See Chapter 12, Cleaning and Waahing. 

B, Illumination of a pump low pressure warning light should be followed by 
a check of return and pressure filters associated with the pump . The 
pump need not be operated following warning light illumination unless the 
filter check yield.s no eVidence of contamination and the trouble is 
suspected to be outside the pump. 

C. Allowance shou.ld be made for cumulative gage and indicator pressure 
tolerances. Pumps are set at 3025 (± 50) psi; system pressure is checked 
at 3025 (± 75) psi; ga.ge and indicator error a.llowance ad.ds 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 
trou.ble symptc:ms are shown as they are expected to appear when an attempt 
is made to operate the hydraulic system norma.lly. 

E. SerVice bath hydraulic systems prior to energizing any units for trouble 
shooting. See Chapter 12, SerVicing. 

(1) Service utility reservoir . 

(2) Charge utility and aux111ary accumulators. 

F. Prepare hydraulic systems for trouble shooting. 

( 1) Connect electrica.l power . 

(2) Check that fire switch is in NORMAL position. 

(3) Make certain interconnect valve is in Cl.OSED position. 

( 4) Check that bypass valve is closed, 

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

r 
! 
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2. Utility Hydraulic System Trouble Shooting Chart 

29- 0 
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WITH BOTH INBOARD ENGINES OPERATING AND ENGINE 
DRIVEN PUMP SWITCHES "ON , " CHECK SYSTEM PRESSURE 
INDICATOR IN CONTROL CA.BIN AND HYDRAULIC FLUID 
QUANTITY INDICATOR. IF -

PRESSURE ABOVE 3225 PSI 

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

' DIFFERENCE IN READINGS NO DIFFERENTIAL PRESSURE 
INDICATES ONE PUMP PRES- NOTED BETWEEN TWO PUMPS. 
SURE ABOVE TOLERANCE. Repeat comparison with • 
Replace pump. pressure readings made 

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

1 1 

NO APPRECIABLE PRESSURE DIFFERENCE NOTED BETWEEN 
DIFFERENCE NOTED. Test GAGE AND INDICATOR READ-
utility hydraulic system INGS. Test hydraulic 
and hydraulic~lly op- pressure transmitter and 
erated airplane systems indicator and repair or 

replace as required. 

' 

8 
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3, Au.xiliary Hydraulic System Trouble Shooting Cha.rt 

40 
Jan 15/70 

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 I NDICATOR. IF -

1 
1 CONTINUED ON 

PRESSURE ABOVE 3225 PSI FOLLOWING PAGE 

1 

Position No. l Auxiliary 
pump s-w-i t ch to OFF. Note 
pressure reading on gage. 
Tuxn No. l auxiliary 
pump S'W'i t ch ON and No. 2 
auxilia.ry pump switch 
OFF. Note pressure read-

' ing on gage and compare 
readings for both pumps. 
IF -

1 

1 1 

Di fference i n readings No appreciable pressure 
indicates one pump dif ference noted between 
pressure above tol er- pumps. Position the in-
ance - Replace pump terconnect valve switch 

to "brak.e." Ccmpare 
brake pressure gage 
reading and rudder 
pressure gage readings. 
I F -

1 

Difference in readings No appreciable pressure 
difference noted - Test indicates an out of tol-

erance gage or transmit-
ter~ Replace gage and/or 
transmitter 

auxiliary hydraulic sys-
tem and hydraulically 
operated airplane systems 
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1 

1 PRESSURE BELOW 28oO PSI 

1 

1 

Monitor hydraulic fluid 
quantity indicator. IF -

1 

1 

OK - Check rudder system 
pressure gage i n control 
cabin by pósitioning 
interconnect valve 
switch to "brake." Com-
pare gage with brake 
system pressure gage in 
control cabin. IF -

1 
1 

Rudder system gage reads 
low - Replace gage or 
transmitter 

1 
The pressure rises t o 
2800 psi or above . There 
is an internal leak in 
the inboard spoiler sys-
tem - Check the spoiler 
actuators, spoiler con-
trol valves or spoiler 
relief valve , etc , and 
re~lace as necessary 

1 

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

1 
Reservoir level falling, 
position the i nboard 
valve switch to OFF. 
IF -

1 

1 
Bath pressure gages read low. 
Position inboard spoiler shutoff 
valve switch to OFF. Check rudder 
and brake pressure gages. 

1 

1 

The gages still read low. 
Pos i tion the rudder sys-
tem shutoff valve to the 
"OFF" position . Check 
the brake pressure gage . 
(Rudder pressure gage is 
isolated from the pump 
and the press ure will 
fall to 0- 50 psi ) . IF -

1 
1 

The gage still reads low -
There is an internal leak 
in ~he auxiliary power 
system. Check t he sys -
tem reli ef valve, etc., 
and replace as neces sary 

IF -

40 
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1 
1 ~RATJLIC FLUID QUANTITY 1 

1 

1 

Monitor fluid quantity 1 

indicator reading. IF -

1 
1 

F1.uid level does not Fluid level drops . Posi-
drop - Refill reservoir 'tion the inboard shutoff 

valve switch to OFF. IF -

1 

FJ.uid level stops drop- Fluid level continues 
ping - The leak is in the dropping. Position the 
spoiler system downstream rudder system shutoff 
of the spoiler shutoff valve to OFF. IF -
valve. Check this por-
tion of the system for 
leaks. Repair as re-
quired 

1 

F1.uid level stops drop- FJ.uid level continues 
ping - The leak is in the dropping - Check the re-
rudder system downstream maining portion of the 
of .the rudder system 

'" 
auxiliary system for 

shutoff valve. Check leaks and repairs as 
this portion of the sys- required 
tem for leaks and repair 
as required 

29-0 
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HYDRAULIC SYSTEM ~ IIAINTENANCE PRACTICES 

l. Unii SeM'icin,s: Hzdraulic Syetea 

A. General 

(l) Plusnin& the eydraulic eyeteas ie nece•••r:r when the fluid 11 
oontaainated or ie •u•peeted of bei.Dg contaainated beoauee o! •7ate■ 
failure, eyet•• rework, or if l1nee or c011ponente are fouled •ith 
dirt, eand, aetal par'liiclee, etc. Tb• uUli t7 and auriliar, ~draulic 
e7ateaa are !luabed Hparately. The utilit,;, syat" UJ requir• fJ.u■b.ini 
!ollowin& replaoement of an •~-dri••n pw11p &!ter pwap tailure. 
Re!er ~ paragraph }. Impeotion/Cbeok ~drulic Sy•t•■ to deteraine 
extaat of tluebing requind. -

C>.0?!01' 1 IT IS S'?RICLY FORl3IDIEI TO OSE PRODl1CTS COITADUBO 
CBI.ORIBE. 

(2) Operation Limits 

(a) Shut-of:t' Yalve Closwe 

The shut-off valve may be closed fora period of 15 minutee 
on tlll'bojet ai.rplanes and 5 minutes on turbofan airplanes 
(no cumuJ.ated time). In the meantime the ·hydraulic pump is 
depnssu.rized. 

CAUTION: smrr- OFF VALVE CU)SURE TIME SHOULD BE NûrED n:r ­
THE TROUBLE REPORT. 

(b) Pump Depresslll'ization . 

Pump shall be pressurized duri.ng aJ.l the :!'light time. On 
turbojet ai:rplanes, pump may be depressurized if necessary 
for unlimited time (e.g. important pressure nuctuation). 
On turbofan airplanes,pump may only be depressurized in case 
of emergency !or a period not exceeding 10 to 15 ninutes. 

I! depreseurizing period exceeds 15 minutes, inspect case 
drain filter !or metal particlee or clogged filter by 
burned skydrol. 

l) I! presence of metal particles or if clogged .filter: 

a) Replace pump. 

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

c) Flu.sh hydraulic system; 

- Pump case drain line n ushing. 
Drain tubes between case drain filte:- and pump. Flusb 
tubes using skydrol. 

- Pump pressure line flushi.ng. 
Drain tubes between Quick-disconnect and pump. Flush 
tubes usi.ng skydrol. 

Apr 15/70 
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d) Teat pump for pressure establishment and proper 
operation (move flaps, ailerons, speed brakes etc.). 

e) Inapect case drain filter aftar test. 

!) Inspect for system leakage. 

• 2) If no presence of metal particles and if no clogged filter, 
test pump for presaure establishment and proper operation 
(move flaps, ailerons, speed brakes etc.). 

{c) Hyd.raulic Reservoir Oil-level Limits 

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

(d) Pump Pressure Limits 

Indicated pump pressure should be between 2850 psi and. 3200 psi. 

(e) Low Pressure Limit 

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

(3) B';ydraulic System Restoration Aftar Shut-off Valve(s) Closure 

29-0 
Pnge 202 

(a) ·When shut-off valve cloaure time does not exceed 15 minutes 
on turbojet aixplanes and 5 minutes on turbofan ai:rplanes, 
inspect case drain filter for metal particles or clogged 
filter by burned skydrol . 

1) I! presence of metal particles or if clogged filter: 

a) Replace pump. 

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

c) Fluah 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 
tu'bes using :skydrol. 

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

e) Inspect case drain filter after test. 

f) Inspect for system leakage. 

T.MAT.SYS./SERV. •• - ·.' 
Jr.U. P,L ·r • 7 rF " 10·.,, 
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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 . ). 

(b) When shut-off valve closure time exceeds 15 minutes on turbojet 
airplanes and 5 minutes on turbofan airplanee, and does n.ot 
exceed 30 minutes, inspect ca~e drain filter for metal particle8 
or clogged filter by burned skydrol. 
1) If presence of metal particles of i:f clogged filter: 

a) Replaoe pump . 

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

c) Flush hydraulic system. 

- Pump case drain line !lushing. 
Drain tubes between case drain filter and pump. Fl ush 
tubes usi.ng skydrol. 

- Pump pressure line flushing. 
Drain tubes between Ctui,ck-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) Inspect for aystem leakage. 

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

- If pump operatee normally and case drain filter is not clogged, 
system l!IB.Y be coneidered as being in good condition. 

• If pump does not operate normally or ii' case drain filter is 
clogged, proceed as !ollows: 

6 51,B. REV. 
oct 15/69 

a) Replace pump. 

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

c) Flusb hydraulic system. 

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

- Pump pressure line flushing. 
Dra.in tubes between Quick-disconnact and pwnp. Flush 
tubes using slcydrol. 

7 FEV 1973 
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d) Test the pump for pressure establishment and fo~ proper 
operation (move fiaps, ailerons, speed brakes, etc.). 

e) Iru,pect case drain tllter a.fter test. 

f) Inspect for system laak.age. 

( c) When shut-of:f 'Valve closu:re time exceed.s 30 minutes, ei ther on 
turbojet or turbofan a.irplanee, apply the following procedure, 

l) Replace pump. 

2) Replace the high preesure til ter element and the case drain 
rilter element. 

3) Flush the hydxaulic syatem. 

4) 

5) 

a) Pump case drain line tlushing. 
Drain tubes bet-.een case drain :rilter and. pump. Fluah 
tubes using s]cydrol. 

b) Pump pressure line fiuabing. 
Drain tubes bet-.een Q;uick-disconnect and pump. Fl.ush 
tubes using sk:y'drol. 

Test pump !or praasure establishment and !or proper operation 
(move fiaps, ailerons, speed brakes etc.). 

Inspect ror syatem leakage. 

( 4) Hydraulic Syrtas B.estoration in case of engi ne w±mroiJ 1.ing. ( shut-of'f 
valve closed or not) 

(a) In ~ase o! engine Yindmilling, (shut-ofr valve closed or not) 
in.speet case drain filter !or metal particles or clogged filter 
by burned skydrol. 

1) If presence of metal particles or if clogged !ilterz 

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 pw::rp. Fl.ush 
tubes u.sing slcydrol. 

- Pump pressure line !'lusning. 
Drain tuoes oetween Qi.1ick-disconnect and pump. Flush 
tubes using skydrol. • 

d) Test ptllllp for pressure establishment and proper operation 
(move ~laps, ailerons, speed brakes etc.). 

T.MAT .SYS . / SERV. 7 FEV i9 ;~ 
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e) I~epeot oase d,rQin filter after teat. 

f) Inspeet for eystem leakage . 

2) If no preaence of metal particles A.nd if no clogged filter , teet 
pump for pressure eetablishroent ~d proper operation (move flape , 
ailerone, speed brakee etc.). 

(5) E.~gine driven hydraulic pumps sh.aft seal leakage limita 

( a) Allo1rable leakag~ for 
norm.al operation: 30 drops per minute 

(b) ~llowable leakage for 
dispatch 0peratic~ to 
avoid delay 60 drop8 per minute 

( 6) Elec tric motor driver. pulilpS ehaft 11ei.l leakage lirni t.!! (n.1.3/T.l.SJ:: ~hr ;,c.,,p) 

(a) Ällowable leakage for 
no~l operation: 

(b) Allowable leak.a.ge for 
die~tah operation to 
avoid deb.y 

10 drops per minute 

20 drop& per minute 

(7) Air:f actuator damaged by fluid contamination ehould be repleced. Ele~enta 
are removed from filters and the cases reinstalled without elsments to 
allo• unrestrioted flow during fluehins. Flow ie maintained · at the 
maximum rate obtainable at pressures not to exceed 200 psi. • 

(8) Whea eervicing the airplane, take neceasary precautions to prevent 
spilling hydraulic fluid . Should fluid be spilled on the airplane, 
the llffected are& mu~t be decont.unin.ated. Refer to Chapter 12, Cleaning 
a.nd lf.ishing. 

, · • 

(9) Replenishment of the hydraulic syst~rn is necesoary when the fluid level 
in the utili~/ reservcir drop~ below the sight gage. The combined 
capaci ty of both utility and auxilia.ry systems is about 30 gallon~. 

WARNING t GOGGLES !i!US':' BE î/ORN BY PERSOITTTEL WORXIRG WITH SKYDROL 500. 

(10) Si?1€le stage retu...""11 filter replacement - Actions 

(a.) Gcmeral 

The filter element should not be replaced at regular intervale. 
The position of the red button ~hich is instnlled on each filter 
is to be checked by the flight crew at each pre-flight check. 

(b) Trouble Shootin.g - !ctione 

One case may occur: 
the r~d but~on of the filter eleme~t indicator appears: 

! 
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1) The red button should be r eset . 

2) I!, &t pre- flight check &t the next airline station, the red button 
appeara1 

- The filter element is to be replaced Tithin the next 25 flight houre, 

NOTE: A.e the filter element protection relief Y&lTe o~ne at a 400 pei 
preeeu.re v~lue a.nd the red button appeare at a 100 ·.::. 15 pai 
preeeure value, !luid floY through the filter element continuee 
in epite of the red button appearance. 

3. Flueh and bleed Utility Hydraulic Syetem 

(l) Flushing procedure Ho. 1 

, 29-0 

( a) Gene ral. 

1) When exceeeive eonta.mination is found in the utility return filter, 
portione of the hydraulic power eupply syetem ehould be fluehed 
per thie procedure. 

WARNING: GOGGLES MUST BE W0RN BY PERS0NNEL W0RKING WITH SKYDR0L 
5oq. 

(b) Equipment and Materiale 

1) Bydraulic Service Cart - Skydrol 500, 0 - 3000 psig, 20 gpn. 

2) Fittin~ A through E. 

a) A ·• , ada.pter, cart pres:mre to - 6 ~ 

b) B, adapter, cart return to - 12 MS 

c) c , adapter, cart pressure to - 10 MS 

d) D, union, cart return to -20 l,G 

· ) E, adapter, cart preseure to -20 .ui 

(c) Flueh Utility Hydraulic System 

1) .. Depressuri:z:e utility h.ydraulic system by poei tioning bypa!!s nlve 
to BYPASS 

2) Disconnect all hydraulic hQees at enginee 2 and 3 diaconnect panela . 

3) Position bypa~s Talve to CLOSE. 

4) Open left main whe e l ~ell door by pulling ground door release handle 
down. 

?9g9 202D 
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WARJUNG: PERSONNEL STAND CLEAR OF WBEEL 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 . 

SAB. R;V. 2 7 DEC. 1975 
SN TR. 29-3 
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7) Remove utility pressure and return filter elements. Dispose 
of paper elements. 

8) Remove utility pump case draiD filter element (if applicable.) 

9) Clean filter bowls and reassemble filters without elements . 

10) nuah pump return linea. 

a) Remove the disconnect coupling half t'rom the No. 2 
engine driven pump return hose at the discollllect panel 
and connect the bose to the service cart pressure line 
using fitting A. 

CAUTION: KEEP LOOSE COUPLING CLEAN. 

b) Disconnect the 3/4 inch return line fleXible bose at 
the connection nearest the utility reservoir and connect 
this hose to the service cart return hose us1ng fitting 
B. 

c) Flusb pump return p1;1.tb for five minutes at maximum flow 
rate with pressure not to exceed 100 psig. 

d) Stop service cart pump aDd disconnect cart pressure hose 
from the No. 2 engine pump return bose. Reinstall 
disconnect coupling haU to pump return hose. 

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

f) Repeat steps c) and d) for eng1ne No. 3 pump return 
path. 

g) Disconnect the service cart return hose from the utility 
system return boee and reconnect the utility return 
bose to the fitt1Jlg from wbich 1t was removed 1n step 
b). 

ll.) Flusb engine driven pump pressure linea. 

a) Remove the disconnect coupling ba.J.f' :f'rom the No. 3 
engine bydrauJ.ic pump pressure hose aDd connect the 
hose to the cart pressure hese using fitting C. 

b) 

CAUTION: KEEP LOOSE COUPLING CLEAN. 

Disconnect tubing from the pressure aide of the utility 
system relief valve B.Dd. connect the service cart return 
hese to tbis tube with e.dapter fitting B. 

29-0 
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c) On airJ;>lanes equipped with cooling loop, remove the 
2 we.y 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 connect,ion in the 
return line . 

~: Place waste line in container su1table for 
Skydrol. 

d) Flu.sh engine No. 3 IJressure line five m.inutes at maximum 
flow rate with pressure not to exceed 200 psig. 

e ) Stop service cart pump and disconnect c~ pressure hese 
trom the No. 3 engine bydraulic pump pressure hose. 
Reinstall the disconnect coupling hall removed 1n step 
a), to the eng1ne bydraulic pump pressu.re hese. 

f ) Remove the disconnect coupling balt from the No. 2 
engine bydraulic pump pressu.re hose and connect the 
cart pressure hose to the engine hydrauJ.ic pump pressure 
hose with fitting C. 

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

h) Disconnect cart return hose and reconnect pressure 
tubing to _system relief val.ve. 

12) Flush eng1ne driven :pump supply linea . 

a) Remove the discozmect coupling balt trom the No. 2 
engine hydraulic pump supply hese and connect t~t hose 
to the service cart return hose us1ng fitting D. 

b) Disconnect the left w1ng supply hese from the bottom 
of the utility reservoir and connect 1t to the service 
cart pressure bose using fitting E. 

c) 

d) 

e) 

f') 

CAUTI0N: SKYDR0L WILL SPILL WEEN H0SE IS DISC0NNECTED 
FR0M RESERVOIB. 

Flush supply line at max:1mum flow with pressure not to 
exceed 100 psig. 

Stop flush1ng and disconnect cart return hose from the -
• No. 2 pump eupply hose at engine and re1nstall discennect 
coupling balt 1n supply bose. 

Disconnect cart pressure bose from le:tt wing supply 
hose and recoonect supply boae to reservoir . 

Remove the disconnect coupling half f'rom 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 bose from the bottom of 
the reservoir and connect tbis 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. 

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

j) Disconnect cart pressure hose from the right 'Wing supply 
bose and reconnect tbe right wing supply hose to the 
reservoir. 

13) Flush the utility reservoir. 

a) Remove filler cap and filler neck screen. 

b) Remove drain plug. 

c) Flusb the utility reservoir by flow:1.ng one or two 
gallons of clean Skydrol 500 tbrough the .1"1.ller neck 
w:1 th screen removed. Allow tbe fluid to drain through 
the reservoir drain port. 

CAIJTION: MAKE CERTAIN SERVICING UNIT IS CLEAN. 

d) Reinstall drain plug in utility reservoir and lockw:1.re. 
Reinstall filler neck screen and cap. 

14) Re.move the No. 2 and No. 3 engine pump case return re lief 
valves (if applicabl.e) and tbe pump return, supply and 
pressure linea, between the pump and the disconnect panel. 
Clean linea in sol vent and blow out. • 

15) Reinstall pump connecting linea and pump case return 
relief val ve ( 1f applicable) . 

16) 

17) 

CAUTION: INSTALL BELIEF VKLVE PRESSURE SIDE DOWN (ARROW 
ON VALVE POINTING TOWARD SUPPLY LINE) • 

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. 

Install the No. 2 and No. 3 engine pump pressure filter 
elements. Check that metal elements are clean. M!3.ke 
sure tbat pa.per elements are new. Install a new utility 
return filter element. Check tbat 0-rings and gaskets 
are 1n place. Insta.ll pump case drain filter elements 
( where applicable) making sure elements are clean. 
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18) Reinstall. filter bowls'. Safety wire filter bowls. 

19) Bleed bydraulic system per paragraph B. (3). 

20) Restore airplane to nonnaJ. configuration. 

(2) ]'.J.ushing Procedure Number 2 (Utility System - Minimum) 

(a) General, 

1) This procedure is intended to be used where Sk:ydrol supply 
ia limited and where suitable fiushing equi:p!llent 1s 
unobtainable. It is therefore considered to be m1n1mal. 
However, once performed., subsequent additional flushing 
per Procedure Number 1 at a major base may not be necessary. 
Because replacement engine pumps are to be used to fiush 
the system, it is necessary to perform each step listed 
1n proper sequence and as thoroughly as possible. otherwise, 
conta.millation particles which ms.y remain 1n the system 
w1ll cause the pumps to be dama.ged during the flushing 
operation. 

2) It is recommended tbat pumps used to fiush the system and 
the system itself be carefu.lly monitored after using this 
nushing procedure. System filter checks sba.ll therefore 
be performed at least two times at 50-hour intervals 
following fiushing. 

3) Flushing Procedure Number 2 may be used where: 

a) Auxiliary system is not contaminated. 

b) Metal particles are detected 1n 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 aide of airplane, flush linea only on the affected 
aide as there is evidence that disturbing the system where 
unnecessary may cause :f'uture problems. This is particularly 
true where m1n1mal pr'oC?edures are eilll)loyed. 

(b) Equipment and ~terials 

NOTE: Keep all fiushing equi:p!llent, linea, hoses and components 
capped during storage and bandling. 

1) Replacement pump or pumps. 
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2) Replacement filter elementa or meana of cleaning contamiDated 
units. 

3) Seals and gaskets for filters and fittings. 

4) 2-5 Micron industrial non-bypass filter, Purolator P-32-61 
filter assembly, aild linea 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 prov1s1oned as such, either at line 
stationa or in e.n air-portable fiushing package . 

5) M:xlified reservoir filler cap. Cap must have fitting 
installed so that reservoir may be f11l.ed with fluid 
under pressure. This special cap may be included with 
above flushing kit. 

6) Skydrol service cart equ:1.pped witb hand pump or high 
pressure nitrogen bottle and filter , 

7) Approximately 15 to 20 gallons of Skydrol 500, 

(c) nush Utility Hydraulic System 

WARNING: GOGGIES SHOULD BE WORN BY PERSONNEL WO:RKING WITB 
SKY'DROL 500. 

1) Open le:ft main wheel well door by pulling grou.nd door 
release handle down. Disconnect door actuator :f'rom door. 

2) Depressur1ze utility system by operating the system bypass 
val.veto bypass . 

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

4) Close bypass valve. 

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

6) Remove and check pump case drain filters, pressure filters, 
and return filters to determine spread of contBlll:1nate 
particles. Check aux:111ary system pressure filters and 
return filters. If auxiliary system is contam.ina.ted, see 
pa.ragraph l. C. Check :f'luid drained from reservoir for 
part1cles. Determination of contamination spread and 
quant1cy by filter end fluid exarn1na.tion is very important. 
If metal part1cles of any quantity, whether brass or steel 
are found, then the line or system upstream of that point 
is contaminated. Relat1vely few or small particles could 
ind1cate an 1nc1pient or f'uture pump failure or transfer 
of pa.rticles from a pump failure on the opposite aide of 
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the airpl.ane. Large or a great maey partic2es undoubtedly 
indicates pump failu.re. It is recomm.ended for Flusbing 
Procedure Num.ber 2 that linea in bath wings be nushed 
ollly 1i' contamination particles are found in both. 
otberwise flush linea only in the contaminated aide. The 
system failure report together Vith the filter and d.rained 
fluid exarn1nation and replacement parts on band ahall 
determine what steps need be performed trom tb.is point 
forw.rd. 

7) Remove defective pump or pumps. 

8) Remove pump return line from disconnect panel and nusb 
Vith Skydrol, using hand pump. 

9) If particles were found in f'1u1d previously drained from 
reservoir, remove filler inlet screen from reservoir and 
direct small stream of Sk::ydrol trom hand pump on inside 
wal.la of reservoir to flush particles out bottom drain hole . 
When f'1ush1ng f'1u1d runs clear, reassemble parta, install 
drain plug and safety rtre. Flusbing of reservoir 1s 
unnecessary unless particles are detected in the drained 
fiuid. 

10) Plumb 2-5 micron industrial filter around utility return 
filter. 

11) Fill reservoir from service cart througb modified reservoir 
cap. 

12) Flush Supply Linea 

a) Assure supply shutoff valve in supply line to be nushed 
is open, tben nuah pump supply line from reservoir to 
engine pump by forcing fluid into reservoir trom Sk::ydrol 
service cart. 

b) 

c ) 

d) 

NOTE: Flusbing Vill be more thorough i:f fluid 1s forced 
to move quickly through linea. Theref'ore, .f'lush 
one supply line at a t1me, capping off or closing 
supply shutoff valve to other line. Tb.e duration 
of flushing t1me should be determined from · 
Skydrol supply available and/ or evidence that 
flushing fiuid does not contain particles after 
fiushing f'or a t:ime. 

Replace pump or pumps. 

Clean pressure and case return filter bovls and install 
new or cleaned ·filter elementa. 

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

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

f) To induce fluid flow conditions, operate flaps and 
speed brakes continuously d.uring engine run. 

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

h) Shut down engine . 

i) Remove 2-5 micron filter and replace or clean utility 
return filter element. 

j) Inspect pressure and case return filters for evidence 
of pa.rticle contamination. If only slightly 
contaminated replace the filter elements, If heavily 
contaminated repeat flushing procedure except do not 
change pumps. 

(3) Bleed Utility Hydraulic System 

2 
Jan 15/69 
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(a) Service hydraulic reservoir. Refer to Chapter 12, Hydraulic 
Fluid Servicing, Couple the hydraulic service cart pressure 
hese to the engine No. 2 pump pressure hese and the cart 
return hose to the engine pump supply hese at the engine No, 2 
disconnect panel. 

(b) Prepare the utility system for bleeding. 

1) Depressurize ~tility reservoir 
• 1 

a) On airplanes not equipped vi th a manual 
depressurization valve, slovly unscrev reservoir cap 3 
full turns until compressed air has escaped. 

CAUTION: IX) Nar REMOVE FILIER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR F1.UID WILL ESCAPE, 

b) On airplanes equipped vith a manual depressurization 
valve, remove screvs and depress knurled button on 
depressurization valve. 

NC1I'E: 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. 

4) Disconnect door actuator from bath main vheel vell doors. 
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5) Place right and le:rt ground door release hand.les in up 
position. • 

NOI'E: 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) shuto:ff val ves 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 Ill' THE 
urII.ITY RESERVOIR IURING BIEEDING. DO NOT IET 
FLUID LEVEL DROP BELOW SIGH'l' GAGE WITHOUT STOPPING 
'ID REFILL RESERVOIR. 

( e) Start hydraulic cart . 

(f) Increase cart pump outlet pressure to 50 psi. 

(g) Run cart until fluid level stabilizes, stowing to refill as 
necessa.ry. 

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

J 

(i) Start hydraulic service cart and set cart compensator control 

(j) 

(k) 

(1) 

to 3000 psi . 

Check pressure filter and utility system relief valve for 
external leaking. 

Actuator outboard spoilers at least six times, stopping to 
refill util ity reservoir as required. 

Actuate flaps at least six times, stopping to fill reservoir 
as required. 
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(m) Operate air start compressor (if applicable) 1 minute. 

(n) Bleed brakes if emergency air brakes were used on landing. 

(o) Check and fill reservoir as needed. 

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

(q.) Fill No. 2 engine pump supply line below disconnect panel. 

(r) Fill No . 2 engine pump case tbrough the case retu:rn port. 
Restore supply, return, and pressure hoses at disconnect pa.nel. 

(s) Repeat steps (a) through (j) and (p) through (r) as needed. 

(t) Check and service utility reservoir as needed. 

(u) Pressurize the airplane utility reservoir to 45 psig tbrough 
ground charging val ve. 

CAurION: AIR PRESSURE SOURCE MUST NCJI' EXCEED 50 PSIG·. 
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(v) Check for leaks in supply and return lines. 

(w) Pull right and left ground door release handles to down position, 
and reconnect door actuators to door. 

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

(y) Upon completion of this procedure replace filter element in 
hydraulic service cert . 

C. Flush and Bleed Auxilia.ry Hydraulic System 

(1) General 

( a) Since the auxiliary pump is electrically dri ven, i t may be shut 
off in flight when a failure is encountered. 

(b) If the aux.iliary pump was shut off due toa fluid loss, correct 
the system discrepancy and check pump operation. 

(c) If the auxiliary pump was shut off as a result of low pressure, 
replace the pump and clean the pressure and return filters. 
Proceed with a systematic check to determine the extent of 
contemination. 

( d) When an auxiliary pump 1s replaced following a failure or when 
contamination is found in the auxiliary pressure or return filter 
e.ffected portions of the auxiliary system should be flushed in 
accordance with the following procedure. 

( e) The auxiliary syst,em should not be flushed unless defini te 
evidence of contamination is present in the filters. 
Precautionary flushing is not required following a pump 
replacement for an electrical malfunction. 

(f) Connections 1n the auxiliary system should be left intact 
whenever possible and disconnections ma.de only as necessary. 

NOTE: Keep loose couplings clean. 

(2) Equipnent and Materials 

( a) Refer to utility system flushing procedure number one "Equipnent 
and Materials," plus the following fittings. 

1) F, adapter, eert pressure to - 4 M3 . 

2} G, adapter, eert return to -6 M3. 

3) H, adapter, eert pressure to -8 MS. 

4) I , adapter , cart return to -8 MS. 
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5) J, adapter, cart pressure to - 12 MS . 

WARNING: GOGGIES MUST BE WORN BY PERSONNEL WORKING WITH 
1:MS 3- 11 HYDRAULIC FLUID. 

( 3) Flush Auxiliary Hydraulic S ystem 

29- 0 
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(a) Open lef't and right main vheel vell doors by pulling respective 
ground door release handles dovn. 

WARNING: PERSONNEL' STAND CLEAR OF WHEEL WELL OOOR. PATHS . 

(b) Disconnect both right and lett door actuators from doors . 

(c) Depressurize the auxiliary system. 

1) Depressurize utility reservoir 

a) On airplanes not eq_uipped vith a manual 
depressurization valve, slovly unscrew reservoir cap 3 
full turns until compressed air has escaped. 

CAUrION: DJ NOT REMOVE FÎLIER CAP UNTIL RESERVOIR IS 
DEP.RESSURIZED OR FilJID WILL ESCAPE·. 

b) On airplanes equip:ped vith a ma.nual depressurization 
valve, remove screws and depress knurled button on 
depressurization valve . 

NOI'E: Depressurization valve is located above and just 
af't of utility reservoir . 
• 1 

2) Operate the rudder to dischar ge accumulator and line 
pressure . 

(d) 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 pa per element. 

2) Clean filter bowls and reassemble f ilter assembly \lithout 
the elements . 

3) Remove drain plug trom auxiliary reservoir, or reservoirs 
if applicable, or disconnect pump supply line at the 
reservoir, if applicable, and dra.in the reservoir( s). 

Four to five gallons of BM3 3- 11 hydraulic fluid can 
be expected from number one auxiliary reservoir and 
one to tvo gallons from number tvo auxiliary 
reservoir . Dispose of the fluid. 
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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 if applicable, and flush 
reservoir(s) by :i"lOW'ing one or two gallons of BM3 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) 

b) 

c) 

d) 

e) 

f) 

g) 

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

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

Disconnect cart and restore supply line connections 
to the reservoir and the pump. 

For those airpla.nes incorporating a second auxiliary 
reservoir , connect cart pressure to the number two 
auxili ary pump supply hese at the tee connection at 
number one pump, or at the NAS1237 elbow at number one 
reservoir if applicable, and cart return to the number 
two auxiliary reservoir end of the line. Flush supply 
line for 5 minutes with a pressure not to exceed 
100 psi. 1 

Disconnect cart and restore the connections to number 
one pump, or number one reservoir if applicabl~, and 
number two reservoir. 

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

Disconnect cart and restore number two pump supply line 
connections to the reservoir and the pump. 
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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 previously disconnected in 
step ( 3 )( d) 4) . 

b) Fl ush number one pump return line for 5 minutes 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 number one pump pressure line. 

a) Disconnect the number one pump pressure line at the 
inlet port of the inboard s~iler shutoff valve 
(solenoid or motor operated) at station 84o-86o in the 
right-hand wheel vell. 

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

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

10) Install clean metallic and new pa.per elements respectively 
1n the number one pump pressure and return filters . 

11) Install filter bovls and lockwire. 

(e) Flush number tvo auxiliarr pump system. 

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

2) Repeat step (3)(d)3) for a single auxiliary reservoir 
system or if a dua.l reservoir system, remove drain plug 
:f'rom number tvo auxiliary reservoir, or disconnect 
number two pump supply line at the reservoir, if applicable, 
and drain the number two reservoir. 

3) Repeat steps (3)(d)4) thru (3)(d)6) fora single auxiliary 
reservoir system or if a dual reservoir srstem, steps 
(3)(d)7)f) and steps (3)(d)5) and (3)(d)6). 

4) Reconnect the number one pump supply line to the number one 
reservoir if disconnected. 
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5) Flush nu.mber two pump supply line. 

a) For those airplanes incorporating a single auxiliary 
reservoir system, disconnect the nu.mber two pump supply 
line at the reservoir or at the NAS1237 elbow at the 
reservoir, 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 . 

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

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

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

6) Flush m.nnber two pump return line. 

a) For those airplanes incorporating a single auxiliary 
reservoir system, connect 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 disconnected in step (3)(e)3), 

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

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

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

7) Flush number two pump pressure line. 

a) Disconnect the number two pump pressure line at the 
inlet port of the rudder system shutoff valve (solenoid 
or motor operated) at station 84o-86o in the right-hand 
wheel well. 

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 neèessary to disconnect the number two pump 
pressure line at the manual shutoff valve 
instead of the rudder system shutoff val ve . 
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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 val ve. Flush pump pressure line for 5 mi nutes 
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. 

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

9) Install filter bowls and lockwire. 

( 4) Bleed Auxiliary Hydraulic System 

(a) Depressurize utility reservoir. 

1) On airplanes not equipped with a ma.nual depressurization 
valve, slowly unscrev reservoir cap 3 full turns unti l 
compressed air has escaped. 

CAUTION: IX) Nar REMOVE FILI.ER 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 . 

NOI'E: Depressurization valve is located above and just aft 
of ut~lity reservoir. 

(b) Remove the utility reservoir filler cap. 

(c) Check that the system interconnect valve is closed. 

(d) Check that the brake interconnect valve is closed, if 
applicable. 

( e) Rem.ave bleeder plug on number two auxiliary reservoir, if 
applicable. 

( f) Service utility reservoir. Refer to Chapter 12, Hydraulic 
Fluid S ervic 1ng. 

(g) Install bleeder plug on number tvo auxiliary reservoir, if 
applicable. 
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(h) Pressurize the utility reservoir to 45 psig through the ground 
charging valve. Check for leaks in the auxiliary supply and 
retl.lnl tubing in the wheel well and wing fillet areas. 

CAUTION: AIR PRESSURE SOURCE MUST NCYI' EXCEED 50 PSIG. 

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

( j) Check that the rudder system and inboard spoiler shutoff val ves 
are on, i.e., de-energized, and rudder manual shut.off valve 
is open and lockwired. 

(k) Start number one pump. Rudder pressure should begin to build 
up. 

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

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

(n) Shut off number one pump. 

( o) Start number two pump. 

(p} 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. 

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

(r) Shutof'f number tvo pump. 

(s) Depressurize au.xiliary system as in step (3)(c). 

(t) Refill utility reservoir, if necessary. Tighten :filler cap. 

(u) 

(v) 

Reconnect door actuators to the wheel veil doors. 

Upon completion of above procedure replace :filter elements in 
the hydraulic service earl. 
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D. Lubricate Auxiliary Hydraulic Pump Gearbox (Airplanes equi1>ped with 
Westinghouse motor-driven pumps) 

-----

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

WARNING: PERSONNEL srAND CIEAR OF WHEEL WELL IX)()R PATH. 

(2) Lubricate auxiliary hydraulic pump gearbox having gear cover No. 
9o6D661-1. 

(a) Re.move fill plug (figure 201) and add 50 cc 's of oil (MIL-L-
7870) through fill hole. Allow oil to settle. Remove level 
plug and allow excess o:t.l to dra.in off. Replace level plug 
ma.king certain that plug 0- ring is in place. Add 10 cc 's more 
oil through fill hole. 

(b) Replace fill plug. Make certain plug 0- ring is in place and 
lockvire plugs. 

(3) Lubricate auxiliary hydraulic pump gearbox having gear cover No. 
9oSD501-1. 

NOTE: On some aU1)lanes the level plug is provided with a sight 
ga.ge. If oil level is at level mark gear case is full. 

(a) 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. 

NOI'E: On airplanes equipped with sight gage in level plug, 
check oil level at sight gage before removing level plug 
to dra.in off a.ny excess oil. 

(b) Replace fill and level plugs. Make certain plug 0 - rings are 
in place and lockvire plugs . 

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

FILL PLUG 

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

1
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Auxiliary Hydraulic Pumps Lubrication Points 
Figure 201 
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2. Ad,justment/Test H:ydraulic System 

11 

A. General 

(1) Hydraulic systems are tested at normal opere.ting pressures. Ea.ch 
component is tested for proper opera.tien. A relief valve must be 
isolated from the effects of other relief valves for test pu.rposes, 

(2) Engines 2 and 3 nrust be operated to test engine driven pumps. 

B. Equipment 

(l) Hydraulic Service Cart, 0 to 3500 psi, Skydrol 500, 

(2) Air pressure source, 0 to 200 psi operating pressure. 

C. Test Utility Hydraulic System 

( l) Open following doors and panels: ( See "Access Doors and Panels 11 
, 

Chapter 12. ) 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

( g) 

(h) 

(1) 

(j) 

(k) 

Ma.in landing gear actuator access panel, 1346. 

Ma.in gear wa.lking beam access panel, 1347. 

Rydraulic access panel, 1348. 

Rydraulic supply shutoff valve access panel, 1349. 

Wing lower access panel, 1358, 

Inboard cove lip doors, 1256 and 1257, 

Inboard aileron control access panel, 1357, 

Nacelle strut trailing edge fairing 1715. 

Nacelle strut forward fairing, 1703, 

Nacelle strut access panel, 1724, 1704, 1705, 1707, 1708 and 
1710. 

Engine right cowling p:ui.el. 
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(1) Wing leading edge access panel, 1302, 1303, 1304 and 1305. 

(m) Wing fuselage fairi.ng access panel 1300. 

(n) M3.i.n gear wheel well doors. 

(2) Connect external electrical power to air:plane. 

(3) ('IWA) Press to test fluid ove~heat warni.ng light. 

(4) Check that four amber low presaure warning lights are illum.i.nated. 

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

CAUTION: CHECK THAT SUPPLY SRtJrOFF (FIRE) V.PJ.}lE IS OPEN TO PREVENT 
RUPTURING RESERVOIR. 

(6) Plug leadi.ng edge flap pressure relief valve pressure port . 

(a) Position flap control lever to DCMN, 

(b) . Open cove lip door 1363. (See Accesa Doors and Panels, 
Cha.pter 12. ) 

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

(d) Cap pressure port of relief valve. 

(7) Increase pressure and check engi.ne No. 2 low presaure warning switch 
actuates at 950 to 1450 psi, to extinguish l ow pressure warning 
light. 

(8) Increase pressure to about 3400 psi and examine lines for leakage. 

(9) Increase pressure until relief valve opens. 

(a) Check tha.t pressure is 3400 to 3600 psi . 

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

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

(10) Check gage on accumulator and pressure indicator in control cabin 
against gage on hydraulic pressure source . 

(a) 

(b) 

Decreaae presaure in increments of 200 to 300 pai. 

Check that gage and indicator reading is within 150 psi of gage 
on hydraulic pressure source. 
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(il) Depressurize utility system. 

(a) Position by:i;:e.ss valve to BYPASS. 

(b) Check that pressure drops to charge of accumulator. 

(12) Position bypass vaJ.ve to CLOSED. 

(a) Check that pressure rises. 

(13) Check that pressure stabilizes between 2800 to 3225 psi. 

(14) Depressurize system, position bypass vaJ.ve to BYPASS. 

(a) Check pressure at which engine No. 2 low pressure warning 
light 11.luminates. 

(b) Pressure should be between 700 and 100 psi below pressure 
warning switch actuating :pressure in step (7). 

( 15) Remove hydra.ulic source from engine No. 2 and connect system sup:ply 
and pressure linea. 

(16) Attach hydra.ulic source to engine No. 3, 

(17) Repeat steps (2), · (5), (7) and (8) for engine No. 3. 

(18) Pressurize hydraulic system between 2800 to 3225 :psi. 

(19) Actua.te interconnect valve switch to OPEN. 

(a) Check au.xiliary pressure to equal utility system pressure. 

(20) Reduce hydra.ulic pressure to zero. 

(21) Position :!.nterconnect valve to CLOSED. 

(22) Actuate fire switch for engines 2 and 3, check su:pply shutoff vaJ.ve 
position .indicator to be closed.. 

(23) Push fire switches for engine 2 and 3. Check su:pply shutoff valve 
position indicator to be OPEN. 

( 24) Posi tion engine-dri ven hydraulic pump val ve sw1 tch to OFF. Check 
for an audible indication of solenoid operation. 

(25) Position engine-driven hydraulic pump valve switch to ON. Check 
for an indication of solenoid operation. 
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(26) Operate engine No. 2 at IDLE and check pump pressure to be 28o0 to 
3225 l)Si. 

(27) Check puml) and pump linea for leaka.ge. 

(28) Check for air leaka.ge in the reservoir pressurization system. 

(29) Shut down engine. 

(30) Rel)eat steps (24-) through (29) for engine No. 3. 

(31) Return system to norma.l. 

(a) Reconnect fla:P relief valve. 

(b) Remove hydra.ulic and electrical power. 

(c) Close accesa openings. 

D. Test Auxiliary Hydraulic System 

(1) Connect external electrical power to the airplane. 

(2) Connect external hydraulic power to the airplane, 

(3) Check that au.xiliary hydraulic pump low pressure warning lights are 
illuminated. 
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(4) Plug pressure port of leading edge flap relief valve. 

(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. 

(5) Plug utility system relief valve. 

(a) Open right ma.in wheel well door by pulling ground door release 
handle down and install door downlock. 

(b) 

(c) 

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH. 

Disconnect pressure line from pressure port of utility pressure 
relief valve. 

Plug line and cap presaure port. 

il 
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HYDRAULIC SYSTEM - INSPECTION/CHECY. 

1. General 

) 

A. ~he followinP, procedure proviaes instructions for performing an internal 
leakage check of the hydraulic system to determine the condition of the 
system and ita major subsystems. 

B. Condition of the hydraulic syetem i~ baaed on the degree of internal 
leakage. Leaka~ flowe are determined by measuring current and change 
in current requir~d by one auxiliary hydraulic pump when operating the 
system components in different configurations. Fluid flow is determined 
by relating current changes toa pump charact~ristic chart (Fig. 603). 
By compw.ri~ rneasured leakagP. to recommended in-service leJik,g!'! limi ts, 
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 fellows : 

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

(2) Subsystem Level: a detailed test to fault isolate the degraded 
component. Thi~ test is eenerated by either the gross level test or a 
flight/maint~nance squawk. 

.. F,qu5 pment and Miiteriale 

A. AC Ammeter - Amp ranges 0-25 with a short circuit eelector ewitch. 
The switch contacta 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. 601) 

C • The f'olloving warning must be adher~d to when performing 
trouble shooting on hydraul.ic components. 

WARNING: TO ?REV .::.n PERSONNEL :rnJURY OR 3:QUI~MENT DA:·!AGE Dun.J:~îG 
I:ITERRAL LEA.KA.GE C.ECKS , ICE:::P P:::RSONNEL A..'ID EQ,UI?MDIT 
CLZAR OF HYDRAULIC COMPONE:ITS 'rnAT CMI' MOVE. 

.ug 15/74 
N REV. July 17, 1986 
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C ----------· -(r>---------4 C 

0 0 

A A 

G:>J 
CONNECTOR ~ 

Il 

r•------,t--IT:> CONNE:TOA 

@::> 90 IN. RECEPT ACLf PLUG ~ 
8ACC838020C<IS 

SHIE LO , l "cc,,.,,oc ... 

AMMETER 

T.R. 29- 51 

.6-mmeter ~iring Harn~sa 
Figure 601 

0-2& AMr SCALE A.NO SHORT 
Cl RCUIT SE LECTO R SWITCH 

[::> NO. 11 WIRÉ 

&:> NO. 10WIRE 

s 
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(6) Position interconnect valve switch to OPEN. 

(7) Increase pressure to 3400 psi. 

(a) Check auxilia.ry pump No. l pressure switch to extinguish low 
pressure warning light at 950 to 1450 psi . 

(b) Check for leaka.ge. 

(8) Check relief vaive operation. 

(a) Increase pressure until rel1ef va.lve opens. 

(b) Check that pressure is with1n 3400 to 3600 psi when va.lve 
opens. 

(c) Check that pressure does not drop below 3100 psi before va.lve 
reseats. 

(d) Deleted. 

( 9) Check auxilia.ry hydraulic pump low pressure warning lights. 

(a) Decrease pressure until low pressure warning lights iilum1nate. 

(b) Pressure should be above 700 psi and at least 100 psi below low 
pressure warning switch actuat1ng pressure in step (7). 

(10) Check read1ng on ga.ge on accumulator ag:ainst ga.ge on hydraulic 
pressure source. 

(il) 

(12) 

(13) 

(14) 

(15) 

(16) 

(a) Increase pressure in increments of 200 psi. 

(b) Check ga.ge to be wi th1n agreement of 100 psi of ga.ge on 
hydraulic source. 

Remove hydraulic pressure source. 

Position interconnect valve to CLOSED. 

Position auxilia.ry hydraulic :pump No. 2 switch to ON. 

Check for pressure to stabil1ze beween 2800 to 3225 psig. 

Attempt to operate inboa.rd spoilers by rotating control wheel . 
Spoilers shall not operate. 

Position auxilia.ry hydraulic pump No. 2 switch to OFF. 

Jan 15/70 29-0 
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(17) Position au.xiliary pump No. l switch ON. 

(18) With interconnect valve closed., check for pressure to stabilize 
between 2800 to 3225 psig as indicated by the auxiliary accumulator 
presaure g/3.ge. 

(19) Position interconnect valve switch to OPEN. 

(20) Check tha.t au.xiliary pump No. 2 low pressure light is illum.inated. 

(21) On Turbojet airplanes (without the cooling loop bleeds) check that 
pressure indicated by the utility system pressure ga.ge rises and 
stabilizes between 2800 to 3225 psi . On Turbofan airplanes, check 
tha.t utility and brake aystem pressures rise and stabilize above 
accumulator precha.rge . 

~: On Turbofan airplanes with the interconnect valve open, a low 
presaure reading is norm.l due to system bleeds and internal 
leakage. 

(22) Position awd.liary pump No. 1 switch off. Position interconnect 
valve switch off. 

(23) ÜI)erate rudder control system to depressurize auxili8.r'J h.ydraulic 
system. 

(2~) Replace pressure linea on relief valves. 

(25) Retract flaps . 

(26) Close access doors and remove wheel well door downlocks. 

(27) Disconnect external electrical power. 

Inspection/Check Hydraulic System 
1 

A. Check Rydraulic System 

(1) Check hydraulic tubing 1n the nacelle area for discoloring which 
indicates overheating of hydraulic fluid. The tube is accessible 
by raising the right cowl pmel 1717, See Cha.pter 12, Access 
Doors and Panels. 

29-0 
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Check Hydraulic System Filters 

(1 ) At regular intervals visually check the utility pump return filter 
elements fo~ cont8Jllination. 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 
fou.~d, the remaining system filters must be checked and pump removal 
should be considered depending on amount and type of contaminant . 
If metal contaminant is found proceed with the following steps. 

(a) Remove and overhaul the associated pump. 

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

(c) 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). 

Jul 15/68 
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(d) If utility system return filter is contamina.ted, check the 
auxiliary system return filter and. the utility and auxiliary 
system reservoirs for contamination. If no contaminant is 
found in the auxilia.ry system return filter of reservoirs, 
replace auxiliary system return filter element and proceed 
wi th step (f). 

(e) If the auxilia.ry system return filter and. the utility and 
auxilia.ry reservoirs ere contaminated, flush the utility and 
hydraulic systems. 

(f) Flush hydra.ulic lines which are determined to be contaminated 
based upon evidence obtained in the above steps. 

C. Check Hydra.ulic Fluid 

(1) General 

(a) The operationaJ. environment of the ·hydra.ulic fluid will affect 
the service life of the fluid. A sample of the fluid should be 
removed from the airplane at intervaJ.s in accordance with the 
ope:ra.tor's experience and analyzed for the fluid properties 
shown in figure 6ol. If the fluid properties exceed any one of 
the fluid in service limits, an amount of fluid should be 
replaced in order to bring the fluid pr~perties within service 
lim.its. The 8lDOWlt of fluid replaced is left to the discretion 
of the operator. 

(b) Reclaimed fluid should be examined to determine its suitability 
for reuse in the hydra.ulic systems. If the fluid meets the 
lim.its in figure 6o1, it is considered accptable for reuse. 
The following comp;ulies reclaim BMS 3-11 type fluids and their 
mixtures: 

l) 

2) 

Ie.J.ton & Co. Ltd., Silkolene Oil Refinery 
Belper, Derbyshire, 
England 

Romic Chemical Corpo:ra.tion 
Palo Alto, California 

Jan 15/70 29-0 
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Appearance 

Specific 
Gravity 
25°C/25°C 

Water Content 
o/o by wt 

Neutralization 
No. mg K0H/gm 

Viscosity, es 
at l00°F 

Flash Point, 
°F, open cup 

Organic 
Contamination 

Particle 
Contamination 
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IN - SERVICE 
TEST METHOD FLUID LIMITS 

Visual No Cloudiness, 
phase separation or 
precipita.tion. .Any 
color accepta.ble. 

AS'IM D941 0.995-1.066 

ASTh1 Dl744 or 0.40 Min 
Infra.red [> 

AS'IM D974 1.5 Max 

AS'IM r:445 6.0-12.5 

AS'IM D92 -------

Infrared II> None detecta.ble 
by Infrared 

ARP 598 -------

REr:LAIMED 
FLUID LIMITS 

No Cloud.iness, 
phase sepaxation or 
pr ecipita.tion. Any 
color accepta.ble. 

O. 995-1. 066 

0 . 40- 0.60 

0 .25 Max 

7.0- 12.5 

320 Min 

None detectable 
by Infrared 

IP 

[:::>If inadvertant contamination has occured., use procedure from Boeing 
Document D6-24429, "An Analytical Method for Contaminates in BM3 3-11 
Fluids and Their Mixtures Using Differential IR Spectroscopy." 

!l>size Range (Microns) Particles/100 ml. (M:tx) 

27,700 

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

> 100 

EMS 3- 11 Property Limits Cbart 
Figure 202 

2,500 
1,000 

350 
120 

10 
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4. Anproved Repa.irs Hydraulic Systems 

39 

A. Repair Hydraulic System Tubing 

(1 ) General 

(a) Repair of the hydrauli c system tubing consists :ne.inly of 
repairi ng scratches, gouges, wear spots, etc. for both high 
and low pressure tubing installations. Figure 203 gives the 
maximum allow.ble w.11 reduction limi ts . The tube w.11 
reduction i s allowable at any location on the tube. It is 
suggested that scratches and gouges which are within the 
allowable l i mits be repaired as soon after discovery as 
possible. 

(b) Dents are allowable i n 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 wll thickness 
plus 0.06 inch for AISI-304 tubing, and four times wall 
thickness for 606l-T6 tubing. 

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

(2) Repair hydrauli c systems tubing . 

NOTE: Determine if damage i s w1 thin the maximum s.llow.ble wall 
reduction limits. (See figure 203,) If damage is not 
withi n limits replace tubi ng. 

(a) Blend darnaged area so that the damage is rernoved '\ol'ith a 
minimum blen~ing radius of one inch. 

(b) Te.per the dama.ged area to the original wall thickness over a 
dista.nce 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 alu.minum alloy tubing as 
descri bed in Chapter 51-2-0, "Alod.izing. " 

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

Dec 15/65 29-0 
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HYDRAULIC MAXIMUM ALLOWABLE 
TUBE ASSEMBLIES WALL REDUCTI0N LIMITS 

Power 
Pressure (Except [!> ) 
Spoilers Up 
Spoilers Do;m 
Fla:ps Up 
Flaps Do--wn 0 . 006 INCR 
Landing Gear Up 
Landing Gear Down 
Landing Gear Door Open 
Landing Gear Door Close 
Landing Gear Uplock 

Hyd.raulic Pneumatic Brake 
Hyd.raulic Pneumatic Brake 0 .010 INCH 
Warning 
D:>- Brake Pressure 

?elief 0.014 INCH 
Return (Except D:> ) 

D> Auxiliary Return 
Tubing Assembly 0,010 INCH 
65-8643-9 

~nt 
Input 0.020 INCH 
S1.:.1Jply 

Reservoir Pressure 

Hyd.raulic Tubing Allo--wable Wall Reduction Limits 
Figure 203 

29-0 
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B. Protection met hod of hydraulic lin~s in rubber cushionn~d clamps. 

(1) Remov~ clamps in which tubes are floa~ing. 

(2) Clean cl~mping areas on tubes uie;ing chlorothene and dry with 
clean cloth. 

( 3) Apply "Mystik" My lar tape of .004 inch thick number 7352 und~r 
the clamps as much as necessary to avoid tube floatation in 
the respective rubber cushionned clamps . 

(4) Reinstall clamps on mylar taped areas of tub~s . 

~ P.EV. ~lovember 27, 1980 

SAB 707/705 

AI.E~.FLH 
29-0 
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3. ?:-enare for Inter.w..l Leakege Chec.1< 

A. Connect external electricaJ. power and o.djust voltuge to 114-116 volt:.: 1:.t 

400 ::5 Hz. 

B. In.st.'.:IJ.l landing geur dO'wTU.ock.s. 

C. Establish cornmu.r~cntion be"tYeen e:-ouncl a.nd crew compart:üent. 

- . .. ·- . - - ---.. ~ ---
D. In!lt.'.:IJ.l o..-u:nete:- in se:-ies wi th one phase o-t: No. l e.u."<iliary pur.1p . 

( l) Di:;connect pump electrico.l connector. 

( 2) Connect one end of test ho.rness to pu.mp connector. 

( 3) Connect ether er~d of' he.mess to airplane wiring disconnected f:-om 
the pump . 

CAITTION: CECK THAT THE AM-!ETER IS IN THE ~HOR!' CIRCUIT PO~ITION 
UNTIL THE SYSTEM :!AS SI'J\BllIZED. S,HTC:-i AMH::,"'I'ER Hl'!'C 
CIRCUIT cm"Y AT TDB OF TAJC[NG A READING. THE ST/·.RI'!:fG 
CURRSHI' FOR THE MOTOR PUMP IS ft_PpP.CJXIMATSLY 100 f..~·PS. 
'!'KIS Will DESTROY THE Al.-METSB I F TB /J•r~""':'i::R IS El 
CIRCUIT. 

E, Check that o.ccumuJ.ators are fu.JJ.y charged ( Ref Chapter 12, A.:.r and 
N1 trogen Servicing). 

F. Position ground pO'Jer S\litch to ON. 

G. Actus.te flaps do\111 and up hydrouJ.ico.J.ly und opera.te all flight controls 
through severa.l complete cycles to bring flu.id up to neo.r operuting 
temperature. 

H. Position svitches as follO\ls: 

( 1) HydrauJ.ic interconnect OFF 

( 2) Rudder shutoff valve OFF 

( 3) Emergency flap control OFF 

( 4) Spoiler bypass OFF 

( 5) Brake a.ntiskid OFF 

(6) Ynw dru:iper OFF (Series ynw damper only) 

I. Position speed brn.~es ~ovn and OFF. 

---
T. R. 29-51 

REV. July 17, ·19a6 
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J. Check th.at TE flups ure up and th.at nap control h.e.ndle 1s 1n up 
pos1tion . 

K. Check that land..1.ng geur hfindle 1s 1n OFF pos1t1on. 

L. Chedc. t.ha.t breke::l are OFF. 

M. Pos1t1on aileron trim control to zero. 

N. Open landing gear ..raming horn circuit brcaker. 

O. Check th.at landing gear doora are cloaed. 

P. Re::iove nose steer1ng diaconnect pin ar.d d1sconnect no~e oteerlng links. 

~. Re.:nove nuts and \o'S.sher a trca link.age bolt on lee.ding cd.ge flap control 
valve. xemove and reinstall the bolt but at 100• from initial position 
•ithout washer and nut. (Hef 27- 6-221 or 27-16-221, ~emoval/Instal]ation). 

R . The i'ollori.::g tool and ins-tructions ap:ply •,;hen ac::on::pli.shing 
hydra.u.lic cc:II9onen.t leak check. 

29- 0 

Tool: ~1ECEA1HCS S.l:.::;'1:.E.OSCOPE, GA 11.lD, s.:rAP- OH- TOOLS CORFORATIO~T, 
~TOSE:A, WISCONSIJ. 

Wr.en troubleshooting, it is not necessa..rf to perfcI"!!l a check of 
both systens. Only the syste~ ~here the t~oubie is prese~t needs 
to be c~ecked . B'J feeling for qat tubing or actuators or 
listening for fluid le~age, faulty com~onents can be isclated 
;.;ithin a suosyste:!!l. ·..-hic!l. has excessiYe internal lee.kage. ~.rne~eve:?:" 
possible, s~andard tc9ls for detecting heat , vibra~icn or so~d 
should be used . 3efore checking for internal leakage by these 
~ethods, cycle the compcnents to be checked to ensure tha~ 
~e:?:"sonnel ·..rill not be inju.red or equi~ment da.maged when. tte 
ccmponent moves. 

Page 602B TR 29- 66 • 
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4. Per!opn Interne.l, Lee.ka.ge Check 

A. Prlor to per!orm.ing the 1nte:rnul leakaac check, the part number or 
auxU1ary pump No. 1 should be recorded !or re!erence for future check~. 

B. A!tcr prepa.rat1on !or check (pur. 3) has been ca:Ipleted, turn on pumps 
as 1nd1catcd 1n procedures and all.O'J prcssure to stab111ze. To 
1nterpret the procedure the !oll.O'Jing 1nstruct1ons shoul.d be !ollO'Jod: 

( l) Take e.mpere.ge ree.ding at each step and record 1.n AMPS column. 

(2) Make subtrections of steps l18ted in SUBI'RACT STEl'S column and 
record in AMPS DIFFERENCE column. 

( 3) Convert ampers.ge 1n AMPS DIFFERENCE column to !10\/ ra.te by 
refering to Fig. 6o3. Record as F1.0J in F1.0J DEn'ERHINED FROM FIG. 
6o3 column. 

( 4) To determ1ne uni que nov or ccmponcnt or syatem, make aubtra.ct1on 
of n.o.r.3 as 1nd.1cated 1n LEAKAGE BEING CHEacED column and record. 

( 5) The INSERVICE LBAJCAGE UMITS column provides lee.k.o.ge lim1 ts that 
should not be cxceeded. 

C. Perfo:n11 internal lcak.e.ge check ( F'tg. 6o2) 

Nar'!::: The p~es in Ftg. 602 mny be reproduced and uaed e..s vork sheets 
vhen pcrlonn.1.ng th.1s check. 

~. July 17, 1986 
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AMPS FLOW DETER~ LEAKAGE IN-SEP.VICE 
SYSTEM BEING SOBTRACT DIFF'l-'...R- ldINED FROM BEING LEAK.AGE 

STEP PROCEDURE CHECKED A.MPS STEPS - ENGE FIG. 60.3 CHECKED Lirl.I'fS 
CC/f.!IN cc/Mm 

l Prepare for internal 
leakage check. See MM 29-0 
Hydr.Syet~m Inspect./Check 
paragraph 3 

2 Position No .land 2 aux- ~uxiliary aystem 
•(1] 

iliary eydraulic pWDp basic componentst 25()0 ps1 

switches to ON and check ~. Rudder shut-off •{2 ] 

that preasure atabilizes valve 2000 ps1 
at 2800- 3200 psi. Turn off b. Interconnect 
both pumps and check that valvea 
pressure doee not drop ~. Spoiler bypass 
be low ins_ervice limit in d. Preasure relief Timet S~conda 
60 .seconde. valve Pres:,: Pai , 

c-

3 Position No.l auxiliary to Basic r eference 
ON. (Hydraulic interconnect 
valve OFF) 

" < 
" 1-' 4 Position rudder boost fnbo.ird spoiler 
.... 
::i ewitch and yáw damper .tnd rudd flr ay s tema 
0 

UI ,.... 
-~ i:: 

~ 

ewitch to ON. Position :>FF null leak11 ge 
inboard spoiler bypass 

::d ~-
' ~ 

::, 
·Jq 

switch to ON. 
Using rudder ped~ls, move 

:• 
0 ..... 
0 .::::: 
CT -" 
0 1 
a' .... 
,a ".) 

11 1 
1-' 

"J V, 

- -l ., 
• ..., ,.:, 

, .) Ç. 

· --1 .... 
'"' >-! 

rudder to extreme travel 
and hold. 4 - 3 FLOW A 3780 

5 c ~nter rudder pedale ~nd ~uxiliary system 
position speed brak• levflr total lewkagft with 
to 50 degreee . ~alves at nnll 
Center control whul. 5 -3 r'LO',V B 7500 



----- Alf.PS FL07i DF.I'::R- LEAKAGE IN-SE?.VICE 
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SYSTE~f BEING SUBTR.ACT DI?EP.- !.II NED rno:,'. BEING LE!,!li\GE 
STEP PROCEDURE CRECY-ED A!il.PS STEPS - EtlCE FIG. 603 CRE2Y.ED Llll.ITS 

cc/r.tIN cc/Mm 
t--' 

0 
.... 

0 
(} 

rt' 1-4 
0 ;:1 
O" c+ 4 C, 
'1 

~ I\J "' --l t-' 

6 Position rudder boost New basic 
switch and yaw damper reference 
switch to OFF. Position 
inboard spoiler bypass 
switch to OFF and speed 

t-' 
t"' 
() 

~ ,., 
--l ;'I' 
'-IJ 

brake lever to full down. 

7 Open eystem intertonnect Utility eyst~m 7 - 6 Flow C 10 . 500 
valve. 

•(1J Airple.ne vtth 'blo accumu.latore (Cargo) 
• [2] Airple.nes vtth one accumulator (PaeMnger) 
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SYSTElf OR 
COfPONENI' BEING 

STEP PROCEIURE CHECXED AMPS 

1 Poa1t1on No, land 2 aux- Aux1Hary eystem 
111e.ry hydre.ulic P\IDP basic components 
sv1 tchee to ._ ON ani check a. Rudd.er ehut-
that preee·ure eta.bi;tizes off valve 
at 2800-3200 pst •.. Turn b. Intercormect 
off both pumps and èheck valvee 
that pressurë• does not C, Spoiler by-
drop below inservice limit pass 
in 6c seconde d, Preaeure re-

lief valve 

2 Poe 1 t1on No. 1 aux111a.ry Ba.sic re:terence 
to ON 

3 Poe1t1on rudder boost Inboard spoiler 
e"1 tch e.M. ym, damper e.M. rudder syetems 
sv1 tch ( 1 f 1n.atelled) to off mul leakage 
ON , Position 1nboard 
spoiler bypass S\11.tch to 
ON, then using rudder 
pedals move rudder to ex-
tri-.me trave 1 and hold 

4 Center rudder pedal.s, po- Aux111ary aystcm 
a1t1on speed breke lever total lee..k88e 
to 50 degrees e.M. center "1 th valvea at 
control \lheel mlll 

•(1] Airplane v1th blo accumulators 
• (2) Airplanes v1 tb one accumulator 

AMPS JiLOJ Wl'ER-
SUBl'RACT DIFFER- MINED FRCH 

STEPS - ENCE FIG. 603 

3 -2 Flow A 

4 -2 Flow B 

LEAKAGE 
BEING 

CHECXED 
CC/MIN 

. 

Flov A 

FlO\I B 

INSERVICE 
LEAKAGE 
LIMITS 
CC/MIN 

•[1) 
2500 psi 

•(2] 
2000 psi 

3780 

7500 

. 

~ 
)> 

z ... 
m 
z t · 
► r z , 

~ ---

: l 
~~ 
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PROC--tillRE 

Poeition in~oarà sroiler 
e"'1 tch to OFF 

Pos1t1on yell damper 8\11.tch 
to OFF (if installed) 

Depress lef't rudder to 
full 11.mi t of tra.vel end 
hold 

Continue to ~10ld l'"'.ldder to 
full limit of trevel 

Center rudder pedaJ.s and 
position ya.v demper s\/1.tch 
to ON ( if inetalled) 

Position inbd spoiler bypasE 
switch to ON, rudder ehutof1 
valve switch and yaw dampeT 
ewitoh (if installed) to 
OFF. Check. that Apeed brake 
lever ie posit4oned at 50 
degrees and that control 
wheel is center~~-

Rotate control vheel to 
tul.l counterclockvi se 
position ani hold 

Rota.te control wheel to 
ruJ.l cloclcvi se pos1t1on 
e.nd hold 

SYS'I'Di OR 
COMPONENI' BEING 

CHECKED 

Rudder eystem 
mul· lee.kage 

Rudder system 
off null leakage 

Rudder syste.m 
off null leakage 
less seeJ. 
leakage 

Yall demper 
system 

lnboarè. spoiler 
syetem null 
l ee.kage 

Lett 1.nboard 
spoiler system 
mtll 

Right inboard 
spoiler system 
null 

AMPS F1.0ol DEI'ER- FINAl. INSERVICE 
SUBrRA er DIFFER- Ml.NEO IBOM FLCY LIMITS 

AMPS srEPs - ENCE FIG. 603 CC/MIN CC/MIN 

5 -2 Flov C Flow C 3400 

6 -2 Flw D Flow D 1800 . 

7 -2 FlO\I D Flow C 1600 
minus 
Flow D -

8 -2 Flow E Flow E 2('r)O 

minus 
Flw C -

9 - 2 Flw F Flow F 2100 

10 -2 Flw G FlO\I F 12()0 
minus 
Flc,-., G -

11 -2 nov H Flow F 1200 
minus 
Flow H 



SYSTOf OR AMPS Fl.OW DETE'.R • FINAL IN~lffi\'ICE 
CCN-ONE111' BEING SUBl'RACT DIFFER- 1-!INED FROM n.o. LIMITS 

STEP PF<OCEil.JRE CHECKED AMPS STEl='S - ENCE F1G . 603 cc/ MIN (:(;/MIN 

12 Pos t tion speed brake O ff n1ü.l leakaae 12 -2 FlO\I I Flow I 4oo 
~ e to rul.l dmm and for piston eee.l., 
center control "\lheel modular package 

. . . ! and inboard 
... spoiler system 

-
13 Posi tion inboa.rd spoiler. New besic 

bypaae ve.l.ve 8\11 tch to OFF reft-renc~ 

14 Open systt-.Jll i nterconriect Utility sy:;tem 14 -13 Fl O\I J Flow J 10,500 
valve 

15 Pos1tion aileron tri.JD to Lett outbcard I,or:e 
full l e t't ving down. I t spoiler bypnsa 
let't outboard spoil ers valve 
rai &e, repl ace outboard 
spoil er bypass valve 

15.l Poai Uon aileron t riJI to 
zero 

16 Remove bolt trom both 
load1ng edge f lap control 
valve ae l eotor l inka. 
ltaJwall,y poai \ i on .oontrol 
val v• ao tb.at l eading edge 
flapa remai n 1n up poaition 
(Raf 27- 16- 221) 

Poaition em•rrenoy f l ap Hul l leakage for 16 - 1} Flow K Flow J 3000 
switch to OR bypass) and trailing • ~ ainua 
posi t i on tnailing edge flap oontrol Flow K 
flap handl• to 20 degrees valvee and flap -down (14 degrees for bypaaa val v•• 
707/}29C) . 



• '-./ 

(/) > °' z ~ ; .... 
VI . 
':::3-

0 ~ 
0 
c+ 
0 
c:r 

SYSTEl-1 OR AMPS n.o., DE.'I'E.R- FINAL lNSERYlCE 
COMPONENI' BEI.00 SUBI'RACT DIFF'ER- MINED FROM FLO-i UMITS 

STEP PROCEUJRE CHECXF.J) AMPS STEPS - ENCE no. 603 cc/MUI CC/MIN 

17 Check the. t fiap d rl ve 
torque tubes 1n right 

lt 
'1 vheel well are not turn1ng 
N 
-l 

t,J ~ 
·..::, p. 
-J '1 

'° 
., 
~ ,-., 

a. Upper torque tube Indicatce in- None 
turna board flap by-

pass valve 
leakege 

.... 
0 

H 
b. LO'\ler torque tube Iooicates out- None 

;:2 ~ ... ~[ . 
~ . 
I\) ~; '-D 
1 

V, X' 
,-., 

C/) 0 
:,- ::,-
() tl 
Il 0 
<+ ~ 
O'\I ....... 

Cl) 

~ 

~ c:r co . '-< t-.l 
~ 1'11 .... 
~ () 

f;; B 

t:" 
(t 

< 
et 
t,J 

tuma board bypass 
valve leakage 

18 Witb !lap bandle a\ 20 Inboe.rd flap 18 -13 flow L Flow L 15or. 
degreee (14 degrees !or con trol val ve minus 
707/3290), extend 1.nboard null leakege flCN K 
flape ao follo•e• -
a. On airplanee •ith 

•oleno!d operated by-
paee TalTe, open in-
board flap motor 
oontrol oircuit 
breaker on P5 panel. 

.. 

b. On airplane• •ith 
motor-operated b1paee 
valvea, open outboard 
flap motor oontró'l 
oireuit breaker on P5 . . 

panel, tben position 
emergency flap switch 
to OFf (fformal) 



~ . 
t_sj 
0 . 
t-rJ 

Si 
• 

UI 
~ 

0 
0. 
<+ 
0 
CT 
(1 

••• ti > 

i 

STEP 

19 

2 11 

21 

22 

SYSTDf OR 
C(l.{PotlENT BEI NG 

PROCEIURE CHECKED 
.. 

Conditi on seme ~s step 18 Outboard nap 
'!"railing edge flap• at 20 con trol val ve 
degreae (14 degreea for nuU leakage 
707/3a90 ) 
Circuit breaker lnboard 
flap• opfin. 

,, , ' 

Circui t break.er outboard 
flapa cloeed. 
Emergency flap ewiteb OFF 
(Normal) 

Close circuit breakera Basic reference 
opened in step 18, and po- v1 th inboard ~ 
aition e~ergency flap awitch outboard flaps 
OFF (Normal). With f laps off mill 
fully retracted, positi on 
emergenoy flap switch ON. 
(Bypass) .. Place f lap handle 
20 degrees down (14 degreea 
for 707/329c) 

Poaition outboard epoiler Outboard s poi l er 
bypase ewitch to ON , po- syetem null 
eition speed brake handle 
at 50 degreea, tben center 
oontrol wbeel 

Botate control wbeel full Left outboard 
counterclockwiae poai tien spoiler eyete11 
and hold null 

AMPS FLo..l • DEI'ER- FINAL INSERVICE 
SUBI'RACT DIFFER- MINED FOOM FI.0,.1 LIMITS 

AMPS STEPS - ENCE FIG. 603 CC/MIN CC/MIN 

F!nal 1500 ) 
flov 
1n 
step 
16 
minus 1 

fina.l 1 

flow 
in 
step 
18 ► -z 

20 -13 Flov M FlO\l M 7500 
... 
m 

~~ 
n 

ç 
► 
z 
C 
► 

20 -13 Flow N Flow N 2100 r-

•inua 
Flow M 

-
22 -13 Flow 0 Flow R 1200 

minus 
Flow 0 -



....__,..._ 

U, ;t• CD 
SYSTT::M on AMFS n.o.~ Dm'ER- FINAL INSERVICE !Z~ 

~~ CC1-1PóN~'.N'I' !3nttc SUB'l'RAC'r DIF'F'ER- MINED FROM FLOW uMr·rs 
<vi s•rF..P PROCEIXJRE CH!.i:CKE!J i\!·JPS S'N::PS - ENCE FIG. 603 ccjt,rrn cc,'Mrn . --....... - --- ··· ·--0-.J ---· 
OF f!3 Rato.te cont:rol wheel J\tll .Rigt0 t t~trtloû. l"d 23 -13 Flow P F.low N 1200 c+ 
0 ~lockv1.se pos1Uon and spóller ey d:.•,,, 11!1 rius r' 

" hold n11lJ. Flow P 'i 

"' 
:a 

-..1 - ~ 
1-' t:.. 24 Heturn speed broke hw1dle üut.bmH"d spc:,il - 24 -13 1"10\.f Q :flow Q 400 
\.0 11 to .c.lO\m pcai tion and er By&tem off mlnus --l ~ 
\.0 i:: center control wl1eel nu2.1 ].ealw.gri ' Flow M 1-' ..... 

piRtOll sen:1 an;l () ··--· ::,. 

H modulur puclrnsia ~ 
~ )> 

~~ 
2'.) Pooition outhoà1•d spoiler F'lop 11051 c. 25 -13 Flow H Flow n 7500 z 

>-3 ~ a byll&sa vclvt: to OFl•' rc.::ierern;e jr . a ID m ,~~ ::c 1-' . z ~ii. ... 0,t-' 26 Ploce lei,:!lng geo.r b•.nn,~ l.13.--:CÎ.!P_g geur ~~6 .. 13 Flo11 S Fl O'w S 3850 ►• ·--.•-;:---., 
NfüB r--~· . \.0 Il) 

in dmm pc:,1 t1on ~y;;i..,,:!CJ has:tc minus z I;~;~ 1 :,;-
V1 ,.,..._ 

Flow F< {"\ -.~ ..., en o 
m ....... !~"'· .... ::>' ;:r ·ï s-:~ () (1 

"' ~ 0 
~ :~-ei- .... 

Ol 1 2'7 PulJ nose geen· door e,round Noi::e p;,~ur äon c 27 -13 fl o•,1 'l' Flow s 400 ► '."' 
-.;:n rclense hru1ü.l~ tméi latch e:;.t;:.if;Lor mtnus z~' ï:= Ë. ~ o' in the open poni t.ton. no..., T \Al « Hold doo·ó, fu\ly cloi-H~d (1 

c+ 
(1 

28 2Ü 400 a Poaition noac doora :t'uJ.ly Nc~e Bèu.r lnd, -13 F'lO\I U Flow U 
t-< ,. open and hold ~~:: anJ. gear actu- minus 
< utor Flow T (1 ,.. . . 
1-' . . -

29 Release noae gear door L~nding gear 29 -13 Flow V Flow V 3000 
handle and al.low doors ·to system basic minus 

'-u close Flow R 
~ ,. 
(l 

1\) o-,,o 
~b 

,,.. 



............. 

>-o N 

1&; 'f 
, /) 0 

·O\ 
i l-' 
:o 

~ 1 
(Il 

~ 
o' 
(0 

"< 
UI 
.+ 
~ 

B 

t'1 
~ 

< 
~ 
1-' 

1-' 
1-' Vl 
,O ...___ 

...J -:-l - -

STEP 

30 

31 

32 

33 

)Il 

PROCEIXJRE 

, 
Pull left .. ~1~. gear doqr 
release he..ndle &.n9 latch. 
Hold door ~~-,osê~ .' 

. . 
' Poaition left gear door 

fully open and hold 
. 

--- -

Releose lett main gcar 
door hnndle and aJ..lCM 
door to close . Pull right 
main gear door release 
handle and latch. Hold 
door closed 

Poaition right gear door 
ful.ly open and hold 

Release right ma.in gear 
door hnndle and allO\I door 
to close . Poeition nose 
gea.r steering t\ill nose 
lett 

SYSTEM OR AMPS LOrl DE'l'ER- FINAL INSERYICE 
COHPONENT BEING SUlfl'RACT DIFFER- MINEJ) FROM FLO,,' LIMITS 

CHECK.ED AJ.ü~s STEPS - ENCE FIG . 603 CC/MIN • CC jt,(IN 

Lett main gear 30 -13 FlO\I W FlO\I V 400 
: door actuator minus 

Flw W -
Lett main gear 31 -13 Flow X Flow X 4·oo 
actuator e.nd minus 
sidc atrut actu- FlOII W 
ator leas loek -
actuator 

Right .main gear 32 -13 FlO\I Y FlO\I V 400 
door actuator minus 

FlO\I y 

-

Right gear actu- 33 -13 FlO\I Z Flow Z 400 
ator and aide minus 
atrut actuator FlO\I y 
lees loek "' 
actuator 

Stecring meter- 34 -13 FlO\I AA FlO\l V 400 
ing valve and minus 
ateering a.ctu- Flow 
ator AA• 

1:!m§: A paai-
tive reading in- ' 
dicatcs metering 
valve lee.kage. 
A negative read- : 



SYSTEM OR AMPS L(J,l Dr..""I'ER- F1llAL lil~Eff✓ICE 

COMPONENT BEII/G SUI!l'RAC-f DIFF'ER- MIHED rnoM FLCM L!MITS 
S'TEP PROCF:LURE CHECY...ED AHPS :;Tt.PS - ENCE na. 603 CC/MIN cc/Hrn 

35 Position nose gee.r Same as nhove 35 -13 Flow AB F1.ow V 400 
otcer1ng full nooe right minus 

Flow 
AB• 

)6 Position nose eteering in Flap basic )6 -13 Flow AC Flov 7500 
neutre.l o.nd 18.J'lding gear reference AC 
handJ.e to OFF 

NOI'E: If a1rple.ne has, 
tiro leed1ng edge 
nap control valvesJ 
proceed vith steps 
37-, end 39. 

31 W:!.. th left. leru:Ung edge Left lee.ding 3'1 -13 Flow AD Flow ~00 
flap control valve selec- edge nap systero AC 
tor link disconnected, minus 
manun.lly position veJ.ve Flov 
nûdVRy ( neutral) betveen AD• 
extend end retract -

poaitions (27-6- 221). 

38 Connect lert leoding edge Right lee.ding 38 -13 Fl0',,1 AE Flow • 400 

control v;alve l.1.nkage. ·: edge ne.p system AC 
With right leading edge minus 

· flnp control veJ.ve eelec- Flow 
tor link disconneeted,-- AE • 
mnnual..ly position velve . . 

mldwny (neutral) betveen 
cxtend and retract 
positions (27-6- 221). 
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5. ii,Yè.raulic System - Inspection/Check of Hydraulic Linea for Chafing. 

A. When :.iaintenan~e Schedule requests an 'E3 inspe~tion, the following 
proceàure will apply : 

(1) After opening of panels, every clamp/tube combination sh.11 be 
inspected as fellows : 

Use a blade shaped tool as a probe. Check surface bf 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. 

Inspect mylar tape fo~ cuts, even partially. If any damQge 
is preser.t, mylar tape shall be repl.ced. 

B. If results of inspection described in step C.(1) are questionable 
pro~eed as fellows : 

(1) Cpe~ the clamp. 

(2) Visuälly ins~ect the whole hidàer. surface of the t~~es. 

(3) Check metal ~nd rubber/plastic parts of the clamp f~r any dacage. 

C. Inspe:::t every tubf' for interference wi th ~tructure , cables , other • .. 
tubes or .. ~_yt'ning else. 

D. Any daD'l.éi.ged tube or clamp shall be repleced. 

6. Restore Airplane to Normal 

A . fosition auxiliary pump switch~s to OFF. 

B. Close hydraulic ir.tercor.nect valve. 

C. Fosi tion hinding gear handle to rovn;. 

D. :::on:1ect link~ge at leaaing edge flap control valves. F.einstall bolt in 
the. co!'r"ct position. (Ref. 27-16-221). 

E. hemove ammeter and install electrical conneotor on pump. 

F. Inst,11 nose steering àisconnect pin ~nd eer.neet nose steering links. 

~5/74 

G. Close landing gear warning horn circuit breaker. 

R. nemove el~ctrical power. 

.EV Mar 1 /89 
TF. 29-51 

AI.BG .FLU. 
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UTILITY HYDRAULIC RESERVOIR - MAINTENANCE PRACTICES 

1. Removal/Installation Utility Hydraulic Reservoir 

0 

A. General 

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

B. Equipment and Material 

(1) Main Gear Door Down Loek F-71127 or equivalent 

(2) Suitable container for ™8 3-11 HYDRA.UI.IC 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 :nain gear door down l oek. 

WARNING: PERSONNEL STAND CLEAR OF WHEEL WELL DOOR PATH. 

(2) Open hydraulic acc6'ss d::>or 1348. See Chapter 12, "Access Doors and 
Panels." 

( 3) Depressurize hyd.r~ul:i.c systems. 

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

~: The bypass valve: is accessible t.hrough the strut door 
opening just out.board of the right main wheel well. 

(b) Dep:L'e ssurize auxiliary systeï:11 by rotating aileron control 
wheel to operate inboard spoilers. 

(c) Depressil!'ize utility reservoir 

l) On airplanes not equipped wi th a manual depressurization 
valve, slowly unscrew reservoir cap 3 full turns until 
compressed air bas escaped. 

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

Jan 15/69 29-3-1 
Page 201 + 
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(7) 

(8) 
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2) On airplanes equipped with a manual depressurization valve, 
remove screws and depress knurled button on depressurzation 
valve. 

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

Drain fluid f'rom utility and auxiliary hydraulic reservoirs. 

Disconnect and plug hydraulic 'and air pressurization hoses from 
utility resérvoir. Cap hos~s. 

Remove transmitter connector plug (22, figure 201). 

Remove balts (20) from fluid quantity transmitter flange and 
ca.ref'u..Uy remove transmitter (21). See 29-14- o, 
"Removal/Installation Fluid Qua.ntity Transmitter. " 

/ 

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

(9), Remove scupper balts (3) and remove scupper (7) and f'!.ller neck (9) 
with washer (8). 

( 10 ) Disconneqt mounting straps ( 23 ) and bc,nding jumper ( 18) . 

(11) Remove reservoir. 

(12) 

(13) 

(14) 

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

Retno\'.'e snap ring (il) and f'iller screen ( 12). 

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

Remove unions from ports. 

D. Install Utility Reservoir 

29-3-1 
Page 202 

(1) 

(2) 

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

Install drain plug (28, figure 201) with 0-ring. 

6 
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2. AIR PRESSURIZATION PORT 

l. UTILITY RESERVOIR 

21. FLUID LEVEL 
IOUANTfTYl 
TRANSMITT[R 

20. TRANSMITTER 
MOUNTING 
BOLT 

BDEINC 57 'li7t::7 
J,&i~~ 
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3. SCUPPER 
MOUNTING BOLT$ 

~-"--12. SCRE!N 

5. FIW:R CAP 

7. SCUPPER 

(L:::>PAA N414PA THRU N499PA 
AF F-BLCD AND ON 

17. WASHER -----t------v:;e,,,~ 
16. REHICTOR -----.+-~----~ 
15. WASHER -----t>rc--------1~ 

14. SIGKT· GLASS .,-_ ----\\,~:------C~ 

l~. SIGHT GAGE·CAP ---~~~;_,:::.~-~:::.-.;:J-ii/á;;;;;~ 

23. MOUNTING StRAP 
22. TRANSMITTER 

CONNECTOR 

VIEW 1 

9 
Dec 15/65 

SAB. REV. 2 '1 FEV 1968 

SB.2195. 
Utility Reservoir Installation 

Figure 201 

SABENA 00-SJH AND ON 
WAi N372WA 
NWA N364US AND ON 

9A. VENT TUBE 

[> 

9. FILLER 
NECK 
[> 

29-3-1 
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Install an 0- ring and union in all ports except outboard side of 
return port and drain port. Install 0- ring and plug in drain port 
on outboard. side of return port. 

Install sight gage, 

( a) Install washer ( l 7 ) and reflector ( 16 ) . 

(b) Install washer ( 15) and sight glass ( 14). 

( c ) Install sight gage cap ( 13) . 

( 5) Install filler screen ( 12) and snap ring ( ll). 

( 6) Install reservoir. 

(a) Lift reservoir through hydraul.ic access door opening, Tilt 
bottom outboard. and werk reservoir into position. 

(b) Secure resèrvoir with mounting straps. 

(7) Install filler neck and scupper. 

(a) Insert 0- ring (10) . 

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

(c) Position scuPPer (7) and secure with 2 mounting balts (3), 

(d) 

(e) 

Install remaining scupper mounting balts (3) and tighten all 
balts. 

On airplanes eq_uipped with expansion tank insta.lJ. vent tube 
(9A). , 

(8) Install cap assembly, 

(a) Install 0- ring in ·filler cap (5) , 

(b) Attach cha.in (6) with retaining pin (4) to filler cap and 
scupper. 

(9) Install fluid quantity transmitter (21) . 

(a) 

(b) 

Check that mounting surfaces on reservoir and transmi tter are 
clean. 

Carefully insert transmitter float and arm into the reservoir 
opening, position transmitter correctly and secure it with 
mounting bolts. 

1
29- 3-1 
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(10) Connect bonding jumper. 

(ll) Connect hydraul1c, air, and scupper lines. 

(12) Install transmitter connector plug (22) . 

(13) Fill reservoir. See 29-0, "Replenish Hyd.raulic System. " 

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

6 
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3. Removal/InstaJ,lation Auxiliary HYdraulic PUmp 

2 

A, Eq,uipment and Materials 

(1) Hydraulic Fluid, :EMS 3-'ll 

( 2) Main Gear Door Downlock, , F7ll27 or equivalent 

B. Remove Auxiliary Hyd.raulic Pump 

(l) Open main gear wheel well door by pulling ground door release 
hand.le down, and . install main gear door downlock. 

WARNING: PERSONNEL STAND CLEAR OF DOOR PA'IH. 

(2) Check that auxiliary hydraulic pump switches are in OFF position. 

( 3) Depressurize auxiliary bydraulic system. 

( 4) 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 Nm' ruMOVE FILLER CAP UNTIL RESERVOIR IS 
DEPRFSSURIZED OR FLUID WILL ESCAPE. 

(b) On airplanes ·equipped wi th a ma.nual depressurization valve, 
remove screws and depress k:nurled button on depressurization 
valve. 

~: Depressurization valve is located above and just a.:t't of 
utility reservoir, downstream of the pressu:re regulator · 
line. 

( 5) Drain applicable auxiliary bydraulic reservoir . 

( 6) Disconnect and cap supply line. 

(7) Remove and cap return and pressure lines. 

( 8 ) Remove nuts securing pump to motor . 

(9) Remove pump. 

C. Install Auxiliary Hyd.raulic Pump 

(1) Remove lowest plug fran bottan of pump mounting :f'la.nge and replace 
w1 th drilled plug fran removed pump. 

(2) Install 0- ring and fitting in return port. (See figure 401.) 

(3) Install 0- rings and fittings in supply and pressure ports. 

~an 15/70 29- 5-1 
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AUXILIARY §XSTEM RETURN FILTER - REMOVAL/INSTATJATICN 

l. General 

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

B. On airplanes equipped with tvo auxiliary reservoirs a second auxilia.ry 
system return filter is installed in the right ving fillet. 'lhe second 
auxilia.ry 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 L9.nding Gear Door .Downlock - F71127 or equivalent 

3. Remove AUXiliary System Return Filter 

8 

A. Open ma.in wheel well door and install ma.in landing gear door downlock. 

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

C. Depressurize utility reservoir. 

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

CAUTION: 00 NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED 
OR FUJID WID. ESCAPE. 

(2) On airpla.nes equipped with a ma.nual depressurization valve, remove 
screws and depress knurled button on depressurization valve. 

Depressurization valve is located above and just aft of 
utility r~servoir; downstream of the air pressure regulator 
line. 

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

Jan 15/70 29-4- 51 
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4. Install Utility System Return Filter 

A. Deleted. 

B. Install 0-ring and union in each port. (See figure 401.) 

C. Position filter and insert aft D!Ounting 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. 

r. Deleted. 

J. Rem::,ve main landing gear door down loek and close wheel well door . 

SAB. REV. 7 KAPS 1970 
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AUXILIARY SYSTEN 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 airpla:.ne, 
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. 'llle 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 Landing Gear Door Down.loek - F71127 or equivalent 

3. Unit Servicing Auxiliary System Return :N.lters 

8 

A. Remove Auxiliary System Return Filter Element 

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

WARNING : PERSONNEL STAND CLEAR OF DOOR PA'IH. 

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

(3) Depressurize utility reservoir. 

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

CAUTION: 00 NOT REMOVE FILLER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR FilJID Wn.L 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. 
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( 4) Unscrew filter case w1 th filter element. (See figure 301. ) 

(5) Dispose of :paper element and clean the case. 

B. Inste.11 Auxiliary System Return Filter Element 

( l) Insert new filter element in filter case and install 0-ring on 
nipple in filter head.. (See figure 301.) 

(2) Position ba.ckup ring and 0-ring on case and install filter case. 
Safety vire case. 

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

(4) Operate auxiliary pump and check filter for leaks. 

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

WARNJNG: PERSONNEL STAND CLEAR OF DOOR PA'IH. 

(6) Install access panels. 
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MAINTENANCE MANUAL 

UTILITY SYSTEM REIURN FILTER - REMOVAL/INSTALLATION 

1. General 

A. A container w111 be necessary to catch fluid d.rained from filter and 
disconnected lines. Should any fluid spill on the e.1rpl.a.ne, 
decontaminate the area. Refer to Chapter 12, "Cleaning and Wash1ng." 

2 . Equipment and Materials 

A. Main Lanè.ing Gear Door Down Loek F7ll27 or equivalent 

3, Remove Utïlity System Return Filter 

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

B. Depressuriz.e utility hydraulic system by moving bypass valve handle to 
"BYPASS." Move hand.le back to "CLOSED." 

C. Depressurize utility reservoir. 

( 1) On airplanes not equ1pped with a .ma.nual depressurization valve, 
slowly uns·crew reservoir cap 3 full turns until compressed air bas 
escaped. Tighter. cap . 

CAUTION: IX) NOT REMOVE FILI.ER CAP UNTIL RESERVOIR IS DEPRE.SSURIZED 
OR FLUID WILL ESCAPE. 

(2) On airplanes equipped with a manual depressuriz.ation valve, remove 
screws and depress knurled button c~ depressuriz.ation 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. Rem:,ve mounting bol ts and filter. 

T . EG. SERV. 
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( 6) Dispose of element and clean the case. 

(7) Deleted. 

B. Install Utility System Return Filter Element 

( l) Insert gas ket and new element in the case . ( See figure 301. ) 

(2) Install a gasket and an 0-ring in filter body. 

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

( 4) Pressurize hydrauJ.ic reservoir. 

(5) With a.ny of the inboard engines operating at "IDLE," check filter 
for leaks. 

( 6) Deleted. 

(7) Remove main landing gear door down loek and close wheel weJ.l door. 

SAB. REV. 7 M~RS tS70 
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MAINTENANCE MANUAL 

UTILITY SYSTEM RE'IURN FILTER - UNIT SERVICING 

1. General 

A. A container will be necessary to catch fluid drained from filter and 
disconnected lines. Should any fluid spill on the airplane, 
decontaminate the area. Refer to Chapter 12, "Cleaning and Wash1ng. " 

2. Equipment and Materials 

A. Main Landing Gear Door Down Loek Fïll27 or equivalent 

3. Unit Servicing Utility System Return Filter 

F "t, .: ~. 7 
10 
Jan 
+ 

A. Remove Utility System Return Filter Element 

( l) Open le:ft ma.in wheel well door by pulling ground door release 
hand.le down, 8Jld install main landing gear door down loek. 

'WARNING: PERSONNEL STAND CLEAR OF IX)OR PATH, 

(2) Depressuriz.e utility hydraulic system by moving bypass valve handle 
to ''BYPASS. " Move band.le back to "CLOSED." 

(3) Depressurize utility reservoir. 

( a) On airplanes oot equipped wi tb a ma.nual depressuriza tion val ve, 
slowly unscrew reservoir cap 3 full turne W'ltil compressed air 
ha.s escaped. Tighten cap . 

CAUTION: IX) NOT . REMOVE FILI.ER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR FLUID Will ESCAPE. 

(b) On airpumes equipped with e. manual depressurization valve, 
renr,ve screws and depress knurled button on depressuriz.ation 
valve. 

NOTE: Depressuriz.a.tion valve is located above and just aft of 
utility reservoir. 

(4) Deleted. 

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

MARS 1970 
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UTILITY PUMP RETURN FILTER - REMOVAL/INSTALLATION 

1. General 

A. A container will be necessa.ry to catch any spilled fluid when 
disconnecting hyd.raulic lines. Should any fluid spill, decontaminate. 
Refer to Chapter 12, "Cleaning and Washing." 

2. Remove Utility Pump Return Filter 

A. Open strut access door 710. See Chapter 12, "Accees Doors and Panels." 

B. Depressurize utility reservoir. 

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

CAUTION: 00 NOT REMOVE FillER CAP UNTIL RESERVOIR IS DEPRESSURIZED 
OR F1.UID WILL ESCAPE. 

( 2) On airplanes equpped wi th a manual depressuriza tien val ve, remove 
screws and depress knurled button on depressurization valve. 

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

C. Disconnect lines from filter and install line protective caps. (See 
figure 4ol. ) 

D. Remove filter mounting bol ts 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 

8 

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

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

C. Close access doors and panels . 
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B. Install Utility Pwnp Return Filter Element 

(1) Insert 0-ring in filter element and place element in filter case. 
(See figure 301. ) 

NOTE: Check condi tien of filter element and replace if necessary. 

(2) Place 0-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. 

(4 ) Close access doors and panels. 
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UTILITY PUMP REIURN FILTER - UNIT SERVICING 

1. General 

A. 'lhe 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 a.ny spilled fluid when 
disconnecting hydraulic lines. Should any fluid spill, decontaminate. 
Refer to Chapter 12, Cleaning and Washing. 

2. Unit Servicing Utility Pump Return Filters 

8 

A, Rernove Utility Pump Return Filter Element 

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

(2) Depressurize utility reservoir. 

(3) 

(4) 

(5) 

(a) On airplanes not equipped with a me.nuaJ. depressurization valve, 
slowly unscrew reservoir cap three full turns until canpressed 
air has escaped. 

CAUTION : IXl NOT REMOVE FILLER CAP UNTn. 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. 

Break lockwire and unscrew filter case and remove case with filter 
element. (See figure 301.) • 

Remove element and check element and bowl for metal contamination. 

Clean element and filter bowl. 
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AU:XJLIARY PRESSURE FlLTER - REMOVAL/INSTALI.ATION 

1. General 

A. A container w1..ll be necessary to catch fl.uid from disconnected hydraulic 
lines. Should eny fluid spill on the airpla.ne, decontaminate. Refer to 
Chapter 12, Clea.ning and Washing. 

2. Removal./Installation Au.x.iliarv Pressure Filter 

10 

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 4ol.) 

(3) Remove O-rings end fittings from IN and OUT ports of filter head. 
(See figure 401.) 

( 4) Remove filter mounting bolts and filter . 

B . Install Auxiliary Pressure Filter 

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

(2) Connect filter head to hydraulic lines with mand OUT ports aligned 
per metal cal. 

( 3 ) Install mounting bol ts and lockwire. 

(4) Install filter element. Refer to Auxiliary Pressure Filter - Unit 
Servicing. 
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(6) Remove element and clean the case . 

~: For fi.lters with metallic element clean metal element for 
reuse . For filters w1 th paper element dispose element . 

B, Install Au:x:i.lia.ry Pressure Filter Element 

(1) Insert clean element in case and inste.11 0-rings, backup rings 
(figure 301), screw filter case with element into filter hea.d., 
torque filter case to 150 pound-inches and secure with lockwire. 

(2) Connect externa.l electrical power and move appropriate auxiliary 
hydra.ulic pump switch to ON. Operate pump for 5 minutes . 

( 3 ) • Check filter for leaks. 

( 4) Remove ma.in gear wheel door downlock, install access panel and 
disconnect externa.l electrical power. 
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AUXILIARY PRESSURE FILTER - UNIT SERVIC ING 

1 . General 

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

2. Eguipment and Materials 

A. Main Gear Wheel Well Door Downlock - F71127 or equivalent 

3, Unit Servicing Auxiliary Pressure Filter Element 

6 

A. Remove Auxilia.ry Pressure Filter Element 

(1) Open ma.in landing gear well doors and install main gear door 
downlock. 

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH. 

(2) Remove ma.in gear actuator access pa.nel 1346 as required. See 
Cbapter 12, Access Doors and Panels. 

(3) Depressurize auxilia.ry hydraul.ic system by cycling rudder pedals 
until rudder no longer responds hydraulically. 

(4) Depressurize utility reservoir. 

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

CAUI'ION : DO NOT RENOVE FIILER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR FLUID Will ESCAPE. 

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

NQ.Th: Depressurization valve is located above and just a:rt, 
of utility reservoir, downstream of the pressure 
regulator line. 

(5) Unscrew filter case with filter element (figure 301). 
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UTILITY PRESSURE FILTER - REMOVAL/INSTAILATION 

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 . Eguipment and Materials 

A. Main landing Gear Door Downlock - F71127 or equivalent 

3. Rep1oval/Insta.llation Utility Pressure Filter 

6 

A. Remove Utility Pressure Filter 

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

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

(3) Remove 0-rings and fittings from each port. 

(4) Remove filter mounting bolts and fillet. 

NOTE: Do not drop fillet when removing moWlting bolts. 

(5) Remove filter. 

B. Install Utility Pressure Filter 

(1) Insta.il 0-rings and fitting in each port of filter head. (See 
figure 401 .) 

(2) Position filter and install fillet and mounting bolts. 

(3) Connect lines disconnected in step A. (2). 

(4) Install filter element. Refer to Utility Pressure Filter - Unit 
Servicing . 
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B. Instal.l Utility Pressure Filter Element 

(1) Install new or clean element, 0-rings and backup rings (figure 
301), and screw filter case into filter head, torque filter 
case to 150 pound-inches, and secure with wire. 

(2) Tighten reservoir cap, close and safety wire bY.Pass valve. 

(3) Open right cowling pa.nel of applicable engine. 

(4) Disconnect hyd.raulic pressure hose at disconnect panel and connect 
hose to external hydraulic power . 

(5) Pressurize system and check for lee.ka.ge. 

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

(7) Close trailing edge panel and rem.ave landing gear door downlock. 
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UTil.ITY PRESSURE FIT.TER UNIT SERVICING 

l. General 

A. A container will be necessary to catch fluid from disconnected filter and 
hydrá.ulic lines. Should a:ny fluid spill on the airplane, decontaminate. 
Refer to Cleaning and Washing, Chapter 12. 

B. Equipment and Materials 

( l ) Main Landing Gear D:>or D:>wnlock - F -7ll27 or equivalent 

2. Unit Servicing Utility Pressure Filter Element 

6 

A. Remove Utility Pressure Filter Element 

(1) Open trailing edge panel, 1358. See Access D:>ors and Panels, 
Chapter 12. Open left main wheel well door by pulling ground door 
release hand.le down and install door downlock. 

WARNING : PERSONNEL STAND CLEAR OF DJOR PAT.H. 

(2) Depressurize utility hydraulic system. 

(a) Position bypass valve handle to F.CPASS. 

(b) Depressurize utility reservoir. 

1) On airpla.nes not equipped wi th a manua.l depressuriz.ation 
valve, slowly unscrew reservoir cap three full turns until 
compressed air has escaped. 

CAUTION: 00 NOT REMOVE FILLER CAP UNTil. RESERVOIR IS 
DEPRESSURIZED OR FLUID Wil.L ESCAPE. 

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

~: Depressu:rization 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 . 

For filters with metallic element, clean metal element 
for reuse. For filter with disposable (paper) element, 
dispose of element, 
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Utility Pressure Filter Installation 
Figure 301 
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(6) Drain utility reservoir and au.xiliary reservoir. Install drain plug 
in utility reservoir. 

( 7) Disconnect all hoses from auxil1ary reservoir ( f1gure 201). 

(8) Disconnect bonding jumper . . 
(9) Release mount1ng straps and remove auxiliary reservoir . 

C. InstaJ.l Auxiliary Hydraulic Reservoir 

(1) Insta.il one 0- ring and one union 1n each port of auxiliary 
hydrauJ.ic reservoir ( figure 201) . 

(2) Insta.il drain plug with 0-ring and lockwire the plug. 

- (3) Position reservoir and secure it with mounting straps . 

(4) Connect bonding jumper. 

(5) Connect eJ.l hoses to auxiliary reservoir. 

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

(7) Test auxiliary reservoir. 

(8) 

(a) Connect compressed air to utility reservoir air charging valve. 

(b) Pressurize reservoir air charging vaJ.ve. 

(c) Check reservó1rs and, fitting- for leaks. 

(d) Disconnect compressed air, 

Install access pa.nel and close access door and main gear well door. 

Jan 15/65 29-3-21 
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© 

(8 ) Remove gage and reconnect line. 

(9) Pressurize system and check for leakage . 

D. Test Utility Reservoir Pressurization System 

{l) Open left mai n gear wheel well door and install main gear door down 
loek. 

(2) Disconnect air pressurization hose from utility reservoir. 

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

(4) Pressurize system at charging valve. (See 29-0, figure 1.) 

( 5) Check that reservoir pressure is 40 to 45 psi. 

(6) Check lines and fittings for leakage. 

(7 ) DepressW"ize 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 r eservoir pressurization supply line at main wheel 
well. 

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

( c ) Reconnect line and check connection for leakage. 

(10) Close ma.in wbeel well door . 

END 

Jul 15/ 59 
Revised 
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B. Removal/Installatior. Air Filters 

Remove Air Filter 

(a) Remove main gear walking beam access panel L1347. 

(b) Disconnect and cap tubing (figure 202). 

~ 
FWD 

(2) Install Air Filters 

(a) Install C-ring and union in each port (figure 202). 

(b) Connect lines , 

(c) lnstall access panel. 

/ 
t__---" 

TUB ING--t 

CASE 

FILTER CASE 

OVERBOARD DRAIN---i 

RESERVOIR PRESSURE AIR FILTER AMBIENT AIR FILTER 

© 
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Air Filters Insta.llation 
Figure 202 29-3-11 
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HYORAUL\C POWER 

Hydraulic Reservoir Pressurization 
System 

Maintenance Practices 

3. Adjustment/Test Hydraulic Reservoir Pressurization System 

A. General 

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

B, Equipment and Materials 

( 1) Clean and dry compressed air, between 50 and 200 psi werking 
pressure , 

(2) Connecting hoses with fittings and shutoff valve. 

(3) Pressure gage, 0 to 60 psi range. 

( 4) Main Gear Door Do'Wil Loek F- 71127 or equivalent . 

c . Adjust Hydraulic Reservoir Pressurization System 

29-3-11 
Page 204 

(1) Open left main gear wheel well door and install. main gear door 
down loek, 

(2) Connect pressure gage between air regulator and utility reservoir, 

(3) Connect compressed air line to the air charging valve , 

NO'l'E: Air charging valve is accessible through the shock strut door 
opening, outboard of the left main wheel well, 

(4) Slowly admit compressed air and observe pressure gauge. Shut the 
air off immediately if the pressure rises above 45 psi, 

(5) Adjust regulator to 40 to 45 psi. 

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

(b) Slowly turn adjustment screw clockwise to increase and 
counterclcckwise to decrease pressure. Wait a few seconds 
between adjustments until pressure stabilizes . 

(6) Disconnect compressed air , 

(7) Depressurize reservoir, 

© 
Jul. 15/59 

Revised 
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HYDRAULIÇ RESERVOIR PRESSURIZATION SYSTEM - MAINTEN..AJ-TCE PRACTICES 

1 . Unit Servicing H:yd.raulic Reservoir Pressurization System Comoonents 

A. General 

(1) Filter element of pressure air filter is cleanable. Soak and rinse 
the element in an orgSJ1ic solvent, then i n a soda solution and 
fina.lly in clean water . Blow element from inside with clean, dry 
compressed a i r. 

(2) Amoient air filter element is expend.a.ble ; a removed element should 
be replaced by a new one. 

B. Remve Air Filter Element 

(1) Remove me.in gear walking beam access panel, Ll347. See Chapter 12, 
"Access Doors and Panels." 

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

c. Insta.11 Air Filter Element 

(1) Insert filter element in case and insta.11 case. (See figure 201.) 

(2) Insta.11 ma.in gear walking beam access pwiel. 

2. Removal/Insta.llatior. Rydraulic Reservoir Pressurization System Çonroonents 

0 

A. Removal/Installation Air Pressure Regu.1.a.tor 

(1) Remove Air Pressure Regu]Ator 

(a) Open left main gear wheel well door and install main gear door 
down loek. 

(b) Depressurize utility reservoir 

1) On airplanes not equipped with a manua.l depressurization 
•talve, slowly unscrew reservoir cap 3 full turns until 
compressed air ha.s escaped, 

CAUTION: IX) NOT REMOVE FILLER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR FLUID Will ESCAPE. 

2) On ai?"planes equipped with a manuaJ. depressurization valve, 
remove screws and depress knurled button on depressurization 
valve , 

NOTE : Depressurization va.lve is located above anà. just aft 
of utility reservoir, 

(c) Remove ma.in gear walking beam access panel Ll347, 

Jan 15/65 29-3-ll 
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(d) Disconnect lines from regulator (figu.re 201) and plug lines. 

(e) Remove regulator mounting balts. 

( f) Remove unions and elbow. 

(2) Install Air Pressure Regulator 

(a) Install 0-ring and union (figare 201) in ";r:N" and "OUT" ports, 
and con.~ect linea. 

(b) Adjust regulator per paragraph "3.C," 

(c) Install ~ount ing balts. 

( d) Ins tall 0-ring, nut, and el bow in "VENT" port , wi th !tl bow 
opening on the •OUT" side of port. 

(e) Connect ambient vent line and tighten elbow nut, 

(f) Install access panel and close main gear wheel well door. 

CAUTION i IN ORDER TO AVOID RESERVOIR DA.MA.GE CA.RE SHOULD BE 
TAKEN WHEN REPLACING THE AIR PRESSURE REGULATOR FOR 
PROPER LINE CONNECTION. 

EL&OW 
VEHT LIHf. 

UHIOH -----'-1--.J 

1 1 

Tf,N ____ 
! 

Air Pressure Regulator Installation .Jul 15/ 6 
Figure 201 fl"' Revise 
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ELECTRICAL 
CONNECTOR 

SEE VIEW 1 
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AUXILIARY PUMP NO. 2 

1 ~an 15/70 
Auxiliary Hydraulic Pump Assembly Insta.llation 

Figure 401 (Sheet 2) 29-5-13 
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( 4 ) Fill pump approxima. tely half full wi th hydraulic fluid through 
supply port. 

(5) Connect supply line. 

( 6) Check for clean mounting surfaces and install pump. Lockwire pump 
attaching balts. 

(7) Connect hydraulic pressure line ~d return line to pump. 

( 8) Service hydraulic system as required. See 29- 0, HydrauJ.ic System -
Maintenance Practices. 

. . 

(9) Test hydraulic pump in accordance with adjustm:ent/test procedure. 

(10) Close hydraulic access door. 

4. Removal/Installation Au.xiliary Motor 

A. Equipment and Materials 

(1) HydrauJ.ic Fluid, H1S 3-11 

(2) Main Gear Door Downlock, F71127 or equivalent 

B. Remove Auxiliary Motor 

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

(2) 

(3) 

(4) 

(5) 

(6) 

WARNING: PERSONNEL STAND CLEAR OF OOOR PA'IH. 

Check 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 Res·ervoir - Maintenance Practices . 

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

Remove mounting balts and remove motor. 

C. Install Awdliary Motor 

29- 5-13 
Page 406 

(1) 

(2) 

(3) 

(4) 

Position motor and insta.11 mounting balts. 

Check for clean mounting surfaces on pump and motor, care.fu.J.ly 
place pump in position and install attaching balts and lockwire. 

InstaJ.l electrical connector. 

Test aUXiliary pump· assembly in accordance with adju.stment/test 
procedure. 

2 
Jan 15/70 
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AUXIT.IARY HYDRAULIC PUMP ASSEMELY - EE}iOVAL/INSTAIJ.ATION 

l. General 

A. When an auxiliary pump is replaced :é'olloving pump :fe.iJ.ure w.ich results 
in system contarn1Dat1on, the auxiliary system must be flu.sb.ed. See 29- 0, 
Hydraulic System - Ma.intens.nee Practices . • 

B. A container v:1.1.1 be necessary to catch !1.uid trom awdlia.ry reservoir 
and from disconnected hydraul1c lines. Take necessary precaution to 
p_revent spillage of fluid.. Should any !1.uid spill on the airplane, 
decontamina.te. Refer to.Chapter 12, Clean➔ ng and .Wa.shing. 

- C. No. l and No. 2 auxiliary bydraulic pump in.staJ.lations are similar, 
th.ere.fore only one me.intenance procedure is gi ven. 

2. Removal/Installa.tion Awdlia.;:y Hydraulic Ptmm and Motor Assembly 

A. ~ui_pment and Materie.ls 

(l) Hydraulic Fluid, :EMS 3-ll 

(2) Ma.in Gear D:,or Dowl.ock, F7ll27 or equivalent 

B. Remove Auxilia.ry Hydraulic pump and Motor Assembly 

( 1) Open ma.in gea.r weel well door by pulling ground door release 
ha.ndle dow., and insta.il ma.in gear door downlock. 

WARNING: PERSONNEL STAND CI.EAR OF :ccoR PA'IH. 

(2) Check tbat auxillary hydraulic pump svitches are 1n OFF pos1t1on. 

(3) Depre.ssurize utility reservoir. 

170 

(a.) On a.irpl.e.nes not equipped with a ma.nual d.epressuriza.tion va.lve, 
.slowly unscrew reservoir cap tl::tree tu.U turns until compressed 
air has escaped. Retigb.ten re.se-...-voir cap. 

CAUTION : :00 NGT REMOVE FII:.I..ER CAP UNTIL m:sERVOJll. IS 
DE?RESSURIZED OR F!IJID WII.L ESCAPE. 

29-5-13 
Page 401 
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(b) On airpla.nes eq_uipped with a rnanual depressuriza..tion valve, 
remove screws and depress knurled. button on depressurization 
valve. 

NOTE: Depressurization. va.lve is located above and just a.:f't of 
utility reservoir, downstrei:i-m. or the pressure regulator 
line. 

(4) Depressurize auxiliarJ hydrauJ.ic system. 

( 5) Drain ap:pl:icable awciliar/ hydraulic rese_..,...,roir . 

(6) Remove electrical connector. (See figure 40L) 

(7) Disconnect and cap pump supply line. 

( 8) • Disconnect and cap return and pressure lines. 

(9) Remove ba.se mounting balts. 

( 10) : Remove hydrauJ.ic pump and motor a..s.senbly 

C. Prepare for !nstal.la tien 

(1) Remove lowest plug fi'cm. bottom Óf pump mounting fla:age and replace 
with drilled plug from removed pump. 

(2) InstaJ.l 0 - ring and fitting in return port. (See :figu.re 4ol.) 

(3) In.sta.il 0- rings and fittings in supply and pressure ports. 

(4) F1ll pump approximately hall' full with bydraulic fiuid througb. 
supply port. • 

D. Install Auxiliary Hydra:ulic Pump and Motor Assembly 

29- 5-13 
Page 4o2 

(1) Position pump assembl.y and insta.il ba.se mounting balts (f'igure li-0l). 

(2) Connect hydra.ulic lines. 

(3) Insta.l.l electr1cs.J. connector. 

( 4) Service b;ydraulic system as required. See 29- 0 , Hydrau.lic System -
Maintenance Practices. 

' (5) Test auxil.1ary hyd:rau.lic pump a.ssembly _in accordallce with 
adju.stmeo.t/test procedure. 

(6) Close hydrauli c a ccess door. 

~- , ~- R '2/. 7 MAP.S 197tl 
\ 2 

Jan 15/70 
+ 



BDEIN;~+ 

Dl::2 l 

MAINTENANCE MANUAL 

AUXILIAHY HYDRAULIC PUMP ASSEM.ELY - ADJUS'IMENT/TEST 

l. AuxUia;:y: E.vdraulic Pump Assembly Test 

10 

A. Equ.ipment and Materie.ls 

(1) Main Gear Door Dow.loek, F71.J27 or equivalent 

B. Test Awc:ilia_ry Hydraulic Pump Assembly 

(l) Open mair. gear \l'heel well door by pulling ground door release bandle 
down, and instaJ.l me.in gear door dowr.J.oc..lc. 

WAHTING: PERSONNEL STAND CLEAR OF rx::oR PA'IlL 

(2) Connect ~ electric power to aL---plane. 

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

(4) Cycle ccmponènts of the a.t'fected pump several times to prime and 
bleed the pump • 

(5) Chec.~ pump connections .tor lea.kage. 

( 6) Remove door dO'.mlock and c.lose main gear weeJ. well door by ground 
door release ba?ldle, u.sing interconnect valve to pressurize utility 
system. 

'WARNING: PERSCNNEL STAND CLEAR OF IXXJR PA'm. 

(7) Switch the p1.lillp off and disconnect exte-""llal electrical power. 

Jan 15/70 29-5-13 
Page 501 + 
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lv!J..IN CARGO !XX)R FCTDRAULIC ?UM? Fil.T::3 - W..llîTENANCE PRACTICE.:: 

Unit Servicin.c: Main Cars:ro Door Hvdraulic Puzm:i Filter 

J., . R~p),.a_ce F;!.lteJ:' Element 

( ~) Open let't ma.in wheel well door . 

( 2) De:pressuriz.e ma.in cargo door hyd.rau.2..ic system. 

(a) Move m..e.nual lever on main cargo door control valve to opposite 
:position. 

( 3) Remove filter case and rem.ave ele:ne:it from case. (See figure 201.) 

(4) Clear. case. 

( 5) Position and install new or cleaneè. filter element in case. 

( 6) Inst all 0-ring enè. install case. 

(7) Close le!'t main wheel wel.l door. 

~emoval/Insttllatior. Main Cargo Door Hvtlra~lic ?unu Filter 

A . Remove Filter 

(l) Open le:ft ma1n wheel well door. 

( 2) De:pressuriz.e main cargo door hydra.u.J..ic system. 

(a.) Move manuaJ. lever on main cergo door control vaJ.ve to op:posite 
position. 

( 3) Disconnect tubing and remove filter assembly. (See t'igure 201.) 

Jul 15/ 68 29-4.. 71 
Page 201 + 
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B. Install Filter 

( 1) Install un:.ons and connect hydraulic line~ to the filter asse:nbly 
( f1gure 201). 

(2) Check that d.1rect1on of e.rrov on filter a$se!ll\:lly corresponds to 
placard showing correct f'lu1d no.r through f;U-t~r . • 

(3) Close left main wheel well, 

29-4-71 
Page 202 

Ma.in Cargo Door Hytlraul.ic Pump Filter Installat1on 
Figure 201 

6 
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ENGINE-DRIVEN (1Jl'ILITY) RYDRAuttC PUMP - REMJVAL/INSTAllATION 

l. General 

A. W'nen an eng:1.ne-driven pump 1s repla.ced due to mecha.n1cal fai1ure, remove 
the pressure and pump return filters, .!'1.ush the lines from the applicable 
pump to the filter and cl.ean or replace the old filter. If excessive 
contam:Lnat1on 1s present, pert'orm inspection/check of hydrau.lic system. 
Refe~ to 29-0, Hyd.raulic System - Maintenance Practices. 

B. Du:ring reiwval of the eng:1.ne-driven h)'dra.illc :pump, hydra.ulic lines are 
disconnected at the sel!'-see.J:.ing line coupllngs at disconnect pa.nel on 
the right side of the engine, to prevent. e.xcessive loss of hytlraulic 
fluid end also to prevent air from enterL"'lg the hydraulic system. 

C. A container w1J.J. be necessary to catch D.u.iè. from disconnect lines. 

D. The_ pump must be completely filled \11 th hyd_--a.ulic nu1d bei'ore 
installation. 

- 2. Eo_ui pmen t and };!.2. te!'ials 

A. Hydraulic Fluid, EMS 3-11 

B. Grease, MIL-G-21164 

3. Remove Engine-Driven Hydraullc Pumo 

59 

A. 0:pen access doors and depressurize utility hydraullc system. 

( 1) O:per.. left main weel vell door by ground door _ reJ.ea.se handle. 

WARNING: PEPSONNEL STAND CI.EAR OF DOOR PATH. 

( 2} Posi t1on bypass val ve to: BYPASS. 

( 3) Depressu:rize util.1 ty reservoir. 

( a) On a.irpla.Iles DOt equipped .dth e. ma.nuû. depressurlzation 
va.lve, slovly unscrev reservoir cap 3 full turns until 
compressed. air bas escs.ped. 

CAUTION: IX) NOT REMJVE Fill.ER CAP UNTIL RESIBVOIR IS 
DEPRESSURIZED OR FllJID Will. ESCAPE. 

Apr 15/70 29-5-4 
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SEE DET All A -
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DETAIL A 

8. SHAFT SEAL 
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Engine Drive (Utility) Hyd.raulic Pump L~stallation 
Figure 4.ol (Sheet l ) 
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Engine Drive (Utility) Hydraulic Pump Insta.llation 
Figure 401 (Sheet 2) 
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(b) On airplanes eq_uipped with a manual depressurization valvé, 
remove screws and depress knurled button on depressurization 
valve. 

NOI'E: Depressurization valve is located above and just af't of 
utility reservoir, downstream of the air pressure 
regulator line. 

( 4) Open engine right cowl panei. 

B. Disconnect high voltage lead (3, figure 401) from spark ignitor (2) . 
See Chapter 74, "High Voltage Leads. " 

WARNING: THE CURRENTS INVOLVED IN IGNITION SYSTEM -CAN BE FAT.AL. BE 
SURE POWER IS REMOVED FROM SYSTEM AT IEAST 3 MINUI'ES BEFORE 
REMOVING HIGH VOLTAGE LEAD FROM SPARK IGNITOR. 

C. Disconnect hydraulic lines (4), (5) and (11) at self- sealing couplings 
~n 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. rtemove pump mounting nuts (7) and washers. 

H. Remove pump ( 9). 

NOI'E: 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 401), pressure line (11) and return line 
( 5) below engine hydraulic disconnect panel ( 16). 

B. Install 0- ring and. union (14) in supply port. 

C; Remove two lowest seal drain plugs from pump mounting fla.nge and install 
0-ring ani 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 
ani return ports. Lockwire elbows. 

E. Check that pump shaft seal drain line (8) is clear. Flush if necessary. 

29-5-4 
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ENGINE-DRIVEN ( UTILITY) HYDRAULIC PUMP - .ADJUSTMENT / TEST 

1. Engine-Driven Hydraulic Pump Test 

10 

A. Test Engine-Driven Hyd.raulic Pump 

( 1) Open engine right cowl panel. 

( 2) Connect external electrical power. 

( 3) Start engine and operate at IDLE. 

(4) Check that utility system pressure indicator shows 2950 to 3100 psi. 

(5) Check pump, pump lines and connections for leaks. 

(6) Move the corresponding pump depressurizing valve switch to OFF and 
check that utility hydraulic pressure drops immediately to 
accumulator precharge pressure. 

~ If pump does not depressurize (switch OFF), clean-up 
pump and 8irplane connectors . If pump does not 
depressurize (switch OFF) after connectors clea.n-up, 
replace solenoid valve assJ· . 

(7) Move switch back to ON and check that pressure rises imrnediately to 
about 3000 ps i. 

( 8) Stop engine and disconnect externa.l electrical power. 

(9) Cl ose engine right cowl pa.nel. 

Jan 15/70 29-5-4 
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F. Completely fill pump with hydraulic fluid to remove air from pump. 

( l) Reoove pump case fill port . plug ( 6) and fill pump case. 

(2) Turn pump shaf't by hand (in direction of the arro-w) until bubbles 
stop appearing in the pressure port, Refill pump if necessary, 
Secure and lockwire plug (6) when case is full. 

5. Insta.11 Engine-Driven Hydraulic Pump 

A, Install gasket on pump nou.nting fl.ange, Make sure mounting surfaces are 
clean. 

B, Engage pump shaft with driving shaft, position pump (9, figure 4ol) 
correctly on mounting studs and secure it with one washer and nut (7) 

!.QX!: Do not lubricate the pump spline shaft and drivitl8 shaft cavity. 

C. Install remaining washers and nuts (7). Tighten all nuts to 16o to 190 
pound-inches torque. 

D. Install pump heat shield ( 1) . 

E. Co:nnect hydraulic lines (4), (5) and (11) to pump, 

F. Carefu.lly fill supply line ( 4) with hydraulic fluid so that all air can 
escape from line. 

G, Connect hydraulic llnes (4), (5) and (11) at self-sealing couplings on 
engine hyd.raulic disconnect .i;:e.nel (16). 

H. Install cla.mps that secure hydraulic lines (4), (5) and (11) to engine. 

I. Connect pump solenoid valve electrical connector plug (10) . 

J. Connect high voltage lead (3) to spark ignitor (2). See Chapter 74, 
High Voltage Leads, 

K. Check that all llnes are properly insta.lled and all connections are 
tightened. 

L. Test pump in acccrdance wi tb test procedure. 

M. Close access doors and engine right cowl :J1:3.11él. Check 't~t byp:i.ss valve 
is closed and utility reservoir filler cap is tight. . 

Apr 15/70 
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HYDRAULIC SUPPLY (FIRE) SHUTOFF VAf..,VE - MAINTENANCE PRACTICES 

1. Removal/Installation Hydraulic Supply (Fire) Shutoff' Valve 

8 

A. ~neral 

(1) Two supply shutoff valves are installed, one in the right wing 
fillet and one in the left wing fillet. The val.vee have similar 
maintenance practices. The differences are noted in the combined 
procedure given belov. A container will be necessary to catch 
any flUid from disconnected hydraulic supply linea. Should any 
fluid -spill on the airplane de·contaminate. Refer to Chapter 12, 
"Cleaning and Washing. 11 

B. Equipment and Ma.terials 

(1) Ma.in Landing ~ar Door Dovn Loc·k, F-7ll27 or eqUivalent. 

C. Remove Hydraulic Supply (Fire) Shutof:f 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 vheel vell door and install main gear vheel 
well door down loek. 

WARNING : PERSONNEL STAND CLEAR OF WHEEL WELL DOOR PATH. 

(3) Depressurize utility reservoir by unscrewing filter cap three 
f\tl.l turns counterclockwise. 

CAUTION: DO Nar REMOVE FILLER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR FLUID WILL ESCAPE. 

(4) Remove drain plug from utility reservoir and drain reservoir. 
Reinstall drain plug and lockwire. 

(5) Remove electrical connector (3, figure 201) from supply shutoff 
valve. 

(6) Remove tubing clamps (1) 

Jun 15/62 
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(7) Disconnect bydraulic ~ne co~ectsirs (2) from suppJ.y valve . 
. • ' 

NOTE : On AII airplanes VT-l?jJI through V'l}:DNZ and VT- DSI a.na on, 
and SABENA airplanes ·OO-SJA through 00- SJF, 00- SJR and on, 
a check valve ( 9) is installed on·· the supply valve. 
Disconnect hydra.ulic Urie connectè:ir (2) from check valve . 
Leave check valve insta.lled on valve. 

($) Remove mollllting bolts (6) and remove supply shutoff vaJ.ve assembJ.y. 

(9) Install protective caps on hydraulic .line ends . 

( 10) Remove connector bol ts ( 5) and re.move connectors ( 4) and mounting 
bracket (7) . 

' 

NOTE: On supply shutoff valves with a check valve, remove check 
valve (9) from connector (4). 

C. Prepa.re Hydra.uli c Supply (Fire) Shutoff Valve tor Installation. 

(1) Install 0- ring on eac:ti side of valve . 

(2) Posit1on connectors '(4) and mounting bracket (7) on vá.lve and 
secure assembly with connector boLts ( 5) . 

(3) On airplanes with a check Valve install 0- r i ng and check valve (9) 
on connector( ~) . 

(a) On supply shutoff valve installed ïn right wing fillet. 
Install check val v·è ( 9) on in board 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 tba.t check valve arrow 
directi on is sa.me a s metal-cal arrow d1rection when 
valve assembly i s installed. 

D. Install Hydra.ulic Supply (Fi re) Shutoff Valve Assembly 

29- 9- 1 
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(1) Pl ace valve assembly in mounti ng positi on and install mounting 
bolts (6, figure 201) . 

CAUTION: ON AIRPLANES WITR CHECK VALVE, MAKE SURE THAT CHECK VALVE 
VALVE DIRECTION IS SAME AS METAL-CAL DI.RECTION ARROW. 

S.ü. iEV. 1 7 JUIL 1979 
13 
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AUiCTLIARY PRESSURE RELIEF VALVE - MAINI'ENANCE PRACTICES 

l. Remova.1/Installation Auxiliary Pressure Relief Valve 

® 

A. General 

(1) A container will be necessa.ry to catch fluid from disconnected 
hydraulic lines. Should any fluid spill on the airplane, 
decontaminate . Refer to "Cleani.ng and Washing" , Chapter 12. 

B. Eq_uipment 

(1) External Hydraulic Power, Skydrol 500, 3500 psi maxi.mum pressure 

(2) Main landing Gear Door Down Loek F-71127 or equivalent 

(3) Regulated source of clean dry air, 280 psig maximum. 

C. Remove Auxiliary Pressure Re lief Valve 

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

WARNING : PERSONNEL STAND CLEAR OF DOOR P.ATH 

(2) Depressurize utility reservoir by slowly unscrewing filler cap 
three full turns until all compressed air has escaped. 

CAUTION : DO NOT REMOVE FILI.ER CM UNTIL RESERVOIR IS DEPRESSURIZED 
OR FWID WILL ESCAPE . 

(3) Depressurize auxiliary hydraulic system by operating rudder pedals 
until rudder does not respond hyd.raulically. 

(4) Release valve from channel by removing clamp screw (4, figure 201). 

(5) Disconnect and plug lines. 

D. Install Aux:i.liary Pressure Relief Val ve 

(1) Install 0-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 AJT AS INDICATED ON 
MEI'AI.CAL. 

(3) Install valve clamp. 

(4) Test per paragraph 2.A. 

Feb 29/60 
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HYDRAULIC POWER 

Auxiliary Pressure Relief Valve 

Maintenance Practices 

1. CLAMP 

7. PRESSUR E LINE 
2. RELIEF VALVE 

3. RETURN LINE 

5. METALCAL ◄. CLAMP SCREW 

Auxiliary Pressure Relief Valve Install ation 
Figure ?()l 

..J 
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2. Adjustment/Test Utility Pressure Relief Valve 

A, Test Utility Pressure Relief Valve 

© 

(1) By-pass both leading edge flap relief valves. 

(a) Move flap control lever to "roWN". 

(b) :>pen cove lip door 1363. See "Access Doors and Panels", 
Chapter 12. 

(c) Disconnect pressure line from relief valve. 

(d) Plug pressure line and cap relief valve. 

(2) Jpen left ma.in gear vheel well door and install gear vell door down 
loek. 

(3) Jpen hydraulic access door Rl348. 

(4) Connect external hydraulic power at pressure ground test connection. 

(5) Make sure that by-pass valve is in "CLOSED" position. 

(6) Slovly open external hydraulic pover valve and increase pressure to 
3400 psi. 

(7) Check valve connections for leakage. 

(8) Slovly increase pressure and observe pressure at vhich relief valve 
opens. This pressure should be betveen 3400 and 3600 psi. 

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

(10) Reduce pressure to zero. 

(11) Connect leading edge flap relie:f valves. 

(12) Close cove l ip doors. 

(13) Position flap lever to "UP". 

(14) Close landing gear door. 

(15) Disconnect external hydraulic pover. 

(16) Close hyàraulic access door. 

END 

Jul 15/59 
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UTILITY PRESSURE REUEF VALVE - MAINTENANCE PRACTICES 

1. Removal/Installation Utility Pressure Relief Valve 

© 

A. Genera! 

(1) A container will be necessary to catch fluid from disconnected 
hydraulic lines. Should any fluid spill on the airplane, 
decontami.nate. Refer to "Cleaning a_nd Washing", Cha_pter 12. 

B. Eq_uipment 

(1) External Hydraulic Power, with 3500 psi maximum pressure 

( 2) Main Landing Gear Door Down Loek F_-71127 or equivalent 

C. Remove Utility Pressure Relief Valve 

(1) Open left main gear wheel door and install main gear door down loek. 

(2) Depressurize utility hydraulic system by moving bypass valve handle 
to "BYPASS'1 • 

(3) Depressurize utility reservoir by slowly unscrewing filler cap 
th,ee full turns until compressed air has escaped. 

~AUT:i:)N: DJ N-'JT REMOVE FILLER CAJ' UI\'T!L RESERVOIR IS DEPRESSURIZED 
JR FLUID WILL ESCAJ'E. 

,~) Remove valve clam.ps (figure 201). 

(5) Disconnect and plug lir.es. 

D. Install Utility Pressure Relief Valve 

(1) Ir.stall 0-ring and union in each port (figure 201), 

( 2) Position relief valve with "PRESSURE'' port outboard and connect 
lines to valve. 

(3) 

(4) 

C:AtJTIJr;: MAKE SURE THAT PRESSURE P')RT IS ON THE ·JUTBOARD SIDE. 

Install valve clamps. 

Test valve per paragraph 2.A. 

Jul 15/59 
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Utility Pressure Relief Valve Installatioo 
Figure 201 

HYDRAULIC POWER 

Utility Pressure Relief Valve 

Maintenance Practices 
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(4) Depressurize utility reservoir. 

(a) On airplanes not equipped with a manual depressurization vaJ.ve, 
slowly unscrew reservoir cap tbree full turns witil canpressed 
air has escaped. Retighten reservoir cap. 

CAUTION : DO NOT REMOVE FillER CAP UNTIL RESERVOIR IS 
DEPRESSURIZED OR FUJID WIU. 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 electricaJ. connector. (See figure 401.) 

( 6) Disconnect pressure and supply lines frcm pump, and plug lines. 

(7) Remove base mounting bolts and remove pump assembly. 

( 8) Remove pump bol ts and remove pump. 

C. Install Hydraulic Pump 

(1) 

(2) 

(3) 

(4) 

(5) 

Check that mounting surfaces are clean, place pump correctly on 
motor !lange and secure pump with fla.nge balts. 

lnstall 0-rings and 90-degree universaJ. elbows in supply and 
pressure ports. (See figure 401.) 

Completely fill pump with hydraulic fluid tbrough supply port to 
expel all air from ·pump case. 

Connect flexible lines to ports of pump. 

Position pump and instaJ.l pump mounting balts. 

(6) Connect electrical connector plug. I.ockwire universal fitting 
bolts. 

(7) Connect pump pressure line at quick disconnect. 

Jan 15/70 



(8) 

(9) 

(10) 

(11) 

(12) 

(13) 
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Pressurize utility reservoir. 

Connect external electrical power. 

Check pump operation by operating main cargo door as necessa.l"'J to 
bleed air from lines. • 

Check pump connections for lea.ks . 

Remove wheel well door downlock. 

Disconnect external el ectrical power. 

10 
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W..IN CAFGO CCOR HYDRAULIC PUMP - PZMJVAL/INSTAUJ..TION 

l. Ge.'1.e::-al 

A. Renove main cargo door hydraulic pump e.ssembled ;.rt th motor. A container 
vi.11 be necessa-ry to catch fluiä. trom disconnected. lines. Take necessa..ry 
precaution to prevent spillage of fluid.. Should any fiuid spill on the 
airplane, decontaminate. See Chapter 12, Cleaning and Washing. 

2. Re:n.oval/Instel1ation Main Ce.r:i:o Door Hydrau.lic ?um-o 

10 

f... Equip:nent and Materials 

( 1) Hydrau.lic Fluid - Skyd.ro l "500" 

(2) Main Landing Gea::- Door Down.loek - F7ll27 or equivalent 

( 3) Regulated. Source of Clean Dry Ai::- - 200 psig maximum 

Renove Hydrau.lic Pump 

( 1) Open left main gear wheel well door by ground door release handle, 
and in.stall main wheel veil door dmm:.ock. 

( 2) 

( 3) 

WARNING : ?ERSONNEL STAND CI..EAR OF :CCOR ?ATH. 

Move manual lever on main cargo door control valve to opposite 
position. 

Disconnect PtmI!l pressure line at quick disconnect and stow in 
stowe.ge receptacle . 

Jul 15/é8 29-5-31 
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J. PRESSURE LINE· 
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4. SUPPL Y LINE 

I' / 
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/-- 7. KEEL BEAM 
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(TYPICAL - -4 PlACES) 
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/ 

Main Cargo Door Eydrau.Hc Pump !nstallation 
Figure ti.01 
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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 pu.lling ground 
door release hand.les down, and install main gear door down locks. 

(2). Depres·surize hydraulic reservoirs by slowly unscrewing filler cap 
three full turns until all compressed air bas escaped. 
Depressurize auxiliary system by operating rudder. 

(3) Disconnect pressure and supply line hoses from auxiliary pump No. 2 
and plug pump ports . 

(4) Connect external hydraulic power pressure hese 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 hand.le and interconnect valve switch 
are in "CLOSED" position. 

(7) Slowly open external hydraulic power shutoff valve and increase 
pressure to 3400 psi. 

(8) Check valve connections for leakage. 

(9) Increase pressure slowly. 

(10) Observe pressure at which relief valve opens. This pressure 
should be between 3400 and 3600 psi. 

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

(12) Reduce pressure to zero and disconnect external hydraullc power. 

(13) Connect auxiliary pump pressure and supply lines to pump. 

(14) Pressurize hydraulic reservoirs through ground charging valve. 

(15) Move auxiliary 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 . 

(18) 

® 
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Disconnect external electrical power. 
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HYDRAULIC ACCUMULATORS - MAINTENANCE PRACTICES 

1, Remova.1/Installatior. Hydraullc Accumul.a.tor 

41 

A, General 

(1) The accumulators installed in the utility and aWd.llary hydraullc 
systems are s1.milar units baving similar maintenance practices. 
The d.ifferences are noted in the combined procedure given below. 

(2) A container will be necessary to catch fluid trom d.isconnected 
hydraulic llnes . Take necessary precautions to prevent spillage 
of hydraullc fluid. Should nuid spill on the a1rplane, 
decontaminate. Refer to "Cleaning and Washing," Chapter 12. 

B, Remove Hydraullc Accumulator 

(1) Depressurize hydraulic power systems. 

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

(b) Depressurize e.wdliary system by cycling rudder control 
system until rudder no langer responds hydraulically. 

(2) Open right main gear wheel well door and install main landing 
gear door down loek, 

( 3) Remove main gear actua. tor panel F.1346 , 

(4) . Depressurize accumulator. 

(a) Remove cap. 

(b) Very sJ.ovly- unscrev sWivel:-r-nut one f'Ul.l ~- ': 
, :, .. · .. 

WABNING: . DO NOT REMOVE V:ALVE ,BODY, • 'rBE .VALVE,AS~q- .. 
WOULD BLOW OFF WI-TR' PQSS~LE ·INJURI TO P.l!:RSONNEL, 

( 5) 

(6) 

(7) 

• ... . . ! ,,"'\. • . ' ' 

Disconnect and plug nitrog~n:: :Une (~, ·' :ti•Fe; ~01) • 
.. I ,. •. • ~ . .. ·; ! •.... .~ 

Disconnect and plug hydra\ll.ic_ -~e: (9)(•-: 1' .. , ./ . . . . 

Release mount1ng strap and r~é acèumulator, 

C, Install Hydraulic Accumulator ... 

; •• '.J • • 

·.,•.·,, { •<·· .• 
'I "" • 

(l) Install tee fitting (5, figure, ?Ol) Vith ·o-ring (6) 1n nitrogen 
port of a.ccwnulator. • 

Dec 15/62 29-8-:-l 
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"( 2) InstaJ.l charging vaJ. ve ( 3) vi th 0-ring ( 4) in utility and auxilia.ry 
accumulator on turbojet airplanes, and in utility and upper 
auxilia.ry accumulator on turbofan airplanes. 

(a) Tighten charging vaJ.ve into accumulator by appl.ying 125 (± 5) 
pound-inches of torque to insta.l.la.tion nut ( 13). 

( b) Hold installation nut ( 13) and back off swi vel nut ( 2). 

(3) On turbofan airplanes, install reducer (ll.) with 0-ring (10) in 
nitrogen port of lowest auxilia.ry accumulator. Torque reducer to 
200 (± 10) pound-inches. 

(4) InstaJ.l 0-ring {7) and i.mion (8) in hydra.ulic port of accumulator. 
Torque union to 125 (± 5) pound-inches. 

(5) Apply enough nitrogen pressure through charging valve to bottom 
piston in accumulator. 

(6) Tight en swivel nut (2) to 50 to 70 pound-inches. 

( 7 ) Fill hydraulic side of accumulator with Slgdrol 500 and cap union, 

(8) Place accumulator inside clamps with charging val.ve (3) or reducer 
(13) inboard, align gage line and fitting and secure T-bolts. 

(9) Remove caps and connect hydraul.ic and gage lines. 

(10) Service accumulator, refer to Chapter 12, "Air and Nitrogen 
Servicing." 

(11) Install cap (1) on charging val.ve (3). 

(12) Connect ert.ernaJ.. electrical. power. 

(13 ) Pre ssuri ze hydraul.ic system. 

(a) Open interconnect valve by moving valve switch to "OPEN." 

(b) Opera.te auxil.iary hydra.ulic pump by moving pump switch to "ON." 

(14) Check accumulator connections for l.eaks. 

( 15) Remove main landing gear door down loek and close gear veil door. 

WAJ3NmG: PERSONNEL STAND CLEAR OF DOOR PATH. 

( 16) Move pump switch to "OFF. " 

( 1 7) Move interconnect val. ve switch to "CLOSED. " 

13 ;;~ 
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(18) Disconnect external electric power. 

(1 9) Install main gear actuator panel R1346. 

2. Inspection/Check Hydraulic Accumulator 

A. Check Hydraulic Accumulator 

(1) 

29-8-1 
Page 204 

The utility and aux111ary hydreulic accumulators are in the right 
wing fillet, just outboard of the right main wheel well. Check 
accumulators fora pressure loss of not more than 50 pai in a 5 day 
period. 

0 
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.. _ 

RIGHT HAND WING FILLE'I' 

d 
FWD 

FROM 
RESERVOIR 

(StE FIGURE 3 OR ~) 

TO 
ENGINE 
PUMPS 

l ~"'~-
.>, "' ' 

LEGEMI> 1->-1 CHECK VALVE [:] SHUî•OFF 
SV VALVE 

J _..,.--=>\CHECK VAlVE BODY 
• • ( FLAPPER REMOVEI>) 

1. Cl.:AMP 
..--- 2. HYORAULIC 

LINE CONNECTOR 

. 4. CONNECTOR 

3 ELECTRIC.A.L 
CONNECTOR 

...n..,•.:.r---- 2 HYORAULIC 

8, HYDRAUL.IC 
SHUTOFF VALVE 

7. MOUtHIHCi BRACKET 
6 MOUNTINCi BOLT 

~ 2 PLACES) 

4.CONNECTOR 

LEFT WING FILLET SUPPLY SHUTOFF 
VAL V E IHST ALLA TIOH SHOWt< 

[:> SABENA 00-SJA THRU 00-SJF 
00-SJE. A1:tD 8:: 

(E:> Nar ON 00-SJF AND 00-SJG. 

L INE CONNECTOR 

- 5. CONNECTOR BOLT 
( 4 PLACES) 

Dec 15/64 
Hydraulic Supply Shutoff VaJ.ve Installa.tion 
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Rem.ave protect1ve caps fi-om hysraulic line ends, and connect 
hydraulic line connectors (4) to valve assemply. 

Install electrical connector (3). 

Install h.ydrau.lic line clampji_ (1) . 

Service utility reservoir . se·e Cha.pter 12, "Hydraulic Flui·d 
Servicing." 

(6) Bleed supply line. 

(7) Test supply shutoff valve. 

(8) Close access doors and panels . 

2. Adjustment/Test Hydraulic Supply (Fire) Shuto:ff Valve. 

A. Test Hydrau.lic Supply (Fire) Shutoff Valve. 

(1) oi:,en hydraulic access door 1348 and remove hydraulic :supply shutof'f 
valve access panel 1349. See Chapter 12, "Access Doo:rs and Panels." 

(2) Pressurize utility reservoir and check supply shuto:ff valve for 
lea.ks. 

(3) Connect external electrical pover and energize essential 28 volt 
circuit brea.ker panel (P6). Check that "HYDRAULIC SHUTOFF" 
circuit breakers are closed. 

(4) Pull fire switch of respective engine to operate supply shutoff 
valve . 

('5) 

(6) 

(7) 

(8) 

(9) 

(10) 

29-9-1 
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Check that supply shutoff valve position indicator shows "CLOSED." 

Push engine f1re switch back. 

Check that supply shuto:f:f' valve position indicator shows "OPEN." 

Check valve for free and smooth operation. 

Install access doors and panels. 

D1sconnect external electrical power. 
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HYDRAULIC ACCUMUIATORS - MA.INTENANCE PRACTICES 

1. Removal/Insta.llatior. Hydraulic Accumu.la.tor 

A, General 

41. 

(l) The accumu.ls.tors install.ed in the utility and awd.liary hydraulic 
systems are similar units hav:1.ng sim.ilar maintenance pra.ctices, 
The differences are noted in the combined procedure given belo\l, 

(2) A container will be necessary to catch fl.uid from disconnected 
hydra.ulic lines. Take necessa.ry precautions to p:revent spillage 
of hydraulic fluid. ShouJ.d iluid spill on tb.e airplane, 
deconta.minate. Refer to "Cl.eaning and Washing," Chapter 12. 

B. Remove Hydrau.J..ic Accumul.a.tor 

(1) Depressurize hydraulic power systems, 

(a) Depressurize utility system by moving bypass valve 
b.and.le to "BYPASS . " 

(b) Depressurize auxiliary system by cycling rudder c.ontrol 
system until rudder no langer responds hydraulically. 

(2) Open right main gear wheel. well. door and insta.il main landing 
gear door down loek, 

( 3) Rem.ave main gea.r actuator pa.nel RJ.346. 

( 4) Depressurize accumul.a. tor. 

( a) Remove cap . 

( b ) Very slo'W'ly unscrev svi vel nut one full. turn. 

WARN'ING: . DO NOT REMOVE V.ALVE BODY. TEE -VALVE ·ASSEMBLY 
WOULD BLOW OFF WITH POSSIBLE INJURY TO PERSONNEL. 

( 5) Discoonect and plug Ilitrogen line (12, figure 201). 

(6) DiscoDI1ect and plug hydrau.llc line (9) • 

( 7} Rel.ease mounting strap and rem<?V'e acc:umula tor• 

c. Install Rydraulic Accumulator 

( 1) Install. tee fitting ( 5, figure 201.) wi th 0-ring ( 6) in Ili trogen 
port of accumulator. 
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. ' 
INTERÇÇlNNEÇT vm,s - ~C: PRAÇI'I~s 

l. Qeneral 

A. The systems interconnec:t valves a.re s1m1 lar ·u:rU:ts, ba.Vizlg 1dent1cal 
maJ.otenance pra.c:::tices except tor loca.tion a.z:.d. e.ccess. nie sy-stema 
intercomect valve is cotmected te the utility am a.,Trj J 1 ary wes~ 
lines" The valve is installed in the right main wheel well • 
(~ee figure 2Ql.) 

B. The brake interconnect valve is connected to the auxiliary and 

brake pressure lines,and is installed in the right 

wing fillet. (see figure 202.) 

C. A conta.1?:ler w1ll be necesaa.ry to catch fiuid. trem d.1.scomiec:ted eydra.ulic 
lines, Should B.11;! !lu.id SJ)ill on the a.irpls.:.e, decontam:tnata. :ader to 
Ch.apter 12, "Cleaning a.nd. Wash.ing. 11 

2. Eau.1:c:ment a..'1<1 Materlals 

·A. EYd,rs.ulic 5e4'Tic:e Cart, Slcydrol 500, 0~3000 psi, (optioDSl.) 

B. Ma.in Wheel. Well Door Down teek - F7ll27 or eq'lliva.lent. 

C. Dry Air Source, 50 psi. 

3, Bemoval/TostaJ.1atiao sysums Interconnect Ve.lve 

lO 

A. ~ove System.s Intercom:Jec:t Va.lve 

(l) Open main ler:d1Ilg geer well door by p,tll 1:ng ground. door release 
hand.u down, aM 1nstall wheel well door down loek. 

WAFNING: PEB&Jmm:L S'l!AND C!tE.AR 09 DOOR PAZ! 

( 2) On a.:lrplalles 00-SJ'A thrOUgh 00-SlE rem.ave lDs.in gear act\la.tor access 
IJ8llel, IJ.346. • See 11.Acces.s Doors a:id. Pa:2el3," Chapter 12. 

(3) Ilepreswrize the utWty ~c :reaer.ioir by sJ.owly muÏcrewiDg 
fillu cap tb.ree tuil turris imtil ccmpre.15sed &1r hs.s esce.ped.. 

CAUTION: DO l'tOT miovE m.tE:R CAP tmTII. EESERVOIR IS ~:5SOR.LZED 
OR FLUlD w.!U. ESCAPE. 

(4) Depressurize a.uY11:1e.rr lzy'dra.Ullc ·system by ~ ru:ider coutrol 
sy~ until rud.der %lO lO?lgU respom.s eydra.ulics.l.cy. 

(5) De:pre.ss-urize utility bydrs.ulic system b7 m::l"r..ng ~s nJ.ve l:ls:ldle 
to "m:'.P ASS. " 

Dec 15/64 
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(6) Disconnect electrical connector, (figure 201). 

(7) Disconnect and :plug hydrau.Uc liDes. 

( 8) Remove mounting bol ts and remove systems interconnect va.J.. ve. 

B. InstaJ.l Systems Interconnect Valve 

(1) Install 0-ring and union in ports 1 a:od 2 ard 0-ring and plug in 
:port 3. Lockwire plug. 

(2) Position 1nterconnect valve (figure 201) and install mo,mtil'.lg bolts. 

( 3) Connect byd.ra.ulic lines. 

(4) Install connector :plug. 

( 5) Return bypass vaJ.ve haDd.l.e to cl.osed position and lockwire. 

( 6) Test systems interèonnect val ve. 

lf.. Removal/InstaJ.lation Brake Interconnect Valve (00-SJA AND ON) 

A. Remove Brake Interconnect Valve 

( l) Open right ma.in land 1 ng vheel well door by puJ ) 1 ng groucd door 
release ha.ndl.e down, and instaJ.J. ;;heel well door down loek. 

WARNING: PERSONNEL STAND CIEAR OF DOOR P ATH. 

(2) Open bydra.ulic access door RJ.346. See Cba.pter 12, "Access Doors 
and Panels." 

(3) Slowly unscrew util.ity reservoir f1llet ca.p tb.ree turns to vent 
pressur1zation a.ir. Depressurize utility and au:x:1.liary pressure 
lines by rotating aileron c·ontrol wbeel to opera.te spoilers. 

(4) De:pressurlze bra.ke pressu:re lines by~ depressiDg a:od releasing 
bra.ke pedal.s abo\It eight times. 

( 5) Dis~omiect electrtcal connector trom bra.ke interconnect va.1.ve. 
(See figu:re 202.) 

(6) Disconnect bydraulic UDes fl"om intercomiect va.lve e.ssembly :pl.ug 
line ends. 

NCTE: Leave check valve attached to va.l.ve assembl.y. 

{7) Remove mounti.ng balts ani remove va.1.ve assembly. 

(8) Remove check vaJ.ve trom valve a.ssembly. 

SAB. Rff. 1 7 JUIL 1970 
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B. Install Brake Interconnect Valve 

(1) Prepare valve for install.ation. 

(a) Install 0-ring, bushing-screw threaded reducer, 0-ring and 
check valve in port No. 1. Install check valve vith arrov 
pointing away trom valve. 

(b) Install 0-ring and plug in port No. 3, Lockw-ire plug. 

(c) Install 0-ring and union in port No. 2. 

(2) Position brake interconnect valve assembly in position and install 
mounting bol te. 

(3) Connect b.ydraulic line to valve aseembly. 

(4) Install electrical connector plug. 

(5) Test brake interconnect valve . 

(6) Remove door dovn loek and close right main wheel well door by 
ground door release b.and.le. 

WARNING: PERSONNEL STAND CLEAR OF DOOR PATH. 

5, Adjustment/Test System.s Interconnect Valve 

8 

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 Va.lve using Auxiliary Hydra.ulic System Pump 

(1) Remove Ill.9.in gear actuator access panel u.346. 

(2) Connect externa.l electrical power. 

(3) Pressurize hydraulic reservoirs with compressed air connected to 
ground pressurization valve. 

Jun 15/62 
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(4) Pressurize bydre.ulic systems. 

(e.) Move interconnect valve s-witch to "OPEN." 

(b) Operate auxiliary hyd.re.ulic pump by moving pump svitch to "ON." 

CAUTION: MAKE CERTAIN BYPASS VALVE IS CLOSED BEFORE 
PRESSURIZING UTil.ITY SYS'l'EM. RETURN LINES 
'WILL NOT STAND HIGH PRESSUBE. 

(5) Check tor equal pressure in both systems. 

(6) Check va.lve connections for leakage. 

( 7) Move pump svi tch to "OFF" and interconnect val ve svi tch to "CLOSED. " 

(8) Depreasurize utility system by zooving bypass valve ha.ndle to 
"BYPASS." After a fev second.s 1110ve handle loek to "CLOSED." 

(9) Check that auxiliary pressure gage indice.tea 3000 psi and utility 
pressure gage indicates pressure of accumulator nitrogen charge. 

(10) Disconnect extern.al electrical po-wer. 

(11) Install access panel. 

c. Test Systems Interconnect Va.l.ve Using ExternaJ. Hydraulic Po'iler 

(1) Remove main gear actuator access panel L1346. 

(2) Open right aide hydraulic access door R1348. 

(3) Connect externaJ. bydraulic pover to ground test connections 

(4) Connect extern.al electrica.l. pover. 

(5) Move interconnect valve svitch to "OPEN." 

CAUTION: MAKE CERTAIN BYPASS VALVE IS CLOSED BEFORE PRESSURIZING 
UTil.ITY SYS'l'EM. RETURN LIRES WILL NOT &l!AND HIGH 
PRESSUBE. 

29-9-ll 
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(6) 

(7) 

(8) 

Slovly open externaJ. bydraulic pover shutoff va.lve and increase 
pressure to 3000 psi. 

Check for equal pressure in bath systems. 

Check ve.lve connections for leakage. 
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(9) Move interconnect valve switch to "CLOSED," and close external 
shutoff valve. 

(10) Depressurize utility system by moving bypass valve handle to 
"BYPASS." After a few seconds move handle back to "ClDSED." 

(11) Check that auxilia.ry pressure gage indicates 3000 psi and utility 
pressure gage indicates pressure of accumulator nitrogen charge. 

(12) Reduce pressure to zero and disconnect external hyd.raulic power. 

(13) Close access door and install access panel. 

(14) Disconnect external electrical power. 

6. Adjusi:Jnent/Test Brake Interconnect Valve (00-SJAAND ON) 

A. General 

(1) The brake interconnect. valve can be tested by using the auxiliary 
system pump. 

B. Test Brake Interconnect Valve 

(1) Open hyd.raulic access door Rl348. 

(2) Connect external electrical power. 

(3) Pressurize hydraulic reservoirs with compressed air applied at 
ground pressurization valve. 

(4) Pressurize hydraulic systems. 

(a) Operate auxiliary hydraulic pump by moving pump switch to "ON." 

(b) Move interconnect valve switch to "BRAKE." 

(5) Check for equal pressure in aux111a.ry and brake system. 

(6) Check valve connections for leakage. 

(7) Move interconnect valve switch to "CLOSED" and pump switch to "OFF." 

(8) Depressurize auxilia.ry system by cycling rudder control system until 
rudder no longer responds hyd.raulically. 

(9) Check that brake pressure gage indicates 3000 psi and auxiliary 
pressure gage indicates pres~ure of nitrogen charge. 

(10) Disconnect external electrical power. 

(11) Install access panel. 

SAB. REV. 1 7 JUIL. 1970 
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BYPASS VALVE (MANUALLY DEPRESSURIZING) - MAINTENANCE PRACTICES 

l . Removal/Installation Bzyass Valve 

© 

A. General 

(1) Bypa~s 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 Hydraullc Power, 3000 psi operating pressure (optional) 

C. Remove Bypass Valve 

(1) Depressurize utility reservoir by slowly unscrewing the filler cap 
three full turns until all compressed air bas escaped. 

CAUI'ION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED 
OR FLUID WILL ESCAPE. 

(2) Depressurize utility hydraulic system by moving bypass valve handle 
to "BYPASS'' . Move by·pass valve ha.ndle back to "CLOSED" . 

NOTE: Bypass valve is accessible through the right main gear strut 
door opening. 

(3) Disconnect and plug hydraulic lines (figure 201) . 

(4) Remove screv which secures valve handle and remove handle. 

(5) Remove valve mounting screws and valve . 

D. Install Bypass Valve 

(1) Install 0-ring and union in each port, (figure 201). 

(2) Move valve handle to "CLOSED" and remove ha.ndle. 

(3) Position valve and install mounting screws. 
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HYDRAUUC POWER 

Bypass Valve (Manually Oepressurizing) 

Maintenance Practices 

(4) Ir:stall val ve handle in "CLOSED" position and secure handle with 
screw. 

(5) Connect hydraulic lines. 

(6) Test per paragraph 2.B. or 2.c. 

(7) Lockwire valve handle in ''CLOSED'' position. 

2. Adj ustment/Test BY1)8.ss Valve 

A. General 

(1) Bypass valve can be tested by using either auxiliary system pump, or 
e:icternal hydraulic power (whichever method is more convenient). 

B. Test Bypass Valve Using Auxil iary System Pump 

(1) Connect e:icternal electrical power. 

29-9-21 
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( 2) 

( 3) 

(4) 

( 5) 

( 6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

c. Test 

(1) 

( 2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

© 
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Open interconnect valves by moving valve switch to "OPEN". 

Operate au.xiliary hydraulic pump by moving pump switch to "ON". 

Check that systems pressure is about 3000 psi. 

Move bypass valve handle to "BYPASS". 

Check that systems pressu.re drops to near zero. 

Move bypass valve handle to "CLOSED". 

Check that pressure rises to 3000 psi. 

Check valve connections for leakage. 

Move pump switch to "OFF" and interconnect valve switch to "CLOSED". 

Disconnect external electrical power. 

Lockwire valve handle in "CLOSED" position. 

Bypass Valve Using External Hydraulic Power 

Open right side hydraulic access door R1348. 

Connect external hydraulic power to ground test connections. 

Slowly open external power shutoff valve and increase pressure to 
3000 psi . 

Move bypass valve handle to "BYPASS" . 

Check that pressure drops to near zero. 

Move bypass valve handle to "CLOSED". 

Check that pressure raises to 3000 psi. 

Check valve connections for leakage. 

Reduce pressure to zero. 

Disc·onnect external hydraulic power. 

Lockwire valve handle in "CLOSED" posi tion. 

Close hydraulic access door. 

END 
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HYDRAULIC ?ESSü8.E INOTCATING SYSTSM - DESC8.I?TION il.NO Oi?ER!"l.TIQN 

1. General 

10 

A. The hydraulic pressure indicating system consists of a variable capac i tance 
transmitter and indi cator set, for an i ndirect indication of pressure in 
the utility hydraulic power system, and two direct reading pressure gages 
for the utility and auxiliary system. When the hydraulic systems are de 
pressurized, the indicating system shows the pre l oad pressure of the 
accumulator nitrogen charges. 

CAUTION : THE VA.RIABLE CAPACITANCE COMPONENTS ARE NOT INTERCHANGEABLE 
THE SYNCHRO TRANSMITTER/INDICATOR COMPONENTS OESCRIBEO IN 
29-12-0. 

B. On RTCA A/C LX - N19997 and LX-N20000 the pressure transmitter is connected 
to the plumbing of the utility system. The transmitter senses pressure 
changes and sends corresponding e lectric signals to the pressure indicator 
on the copilot's instrument panel . The system is powered by 28 vo l ts ac 
supplied through a circuit breaker on the 28 volt ac circuit breaker 
panel (P7). 

C . The direct readi ng pressure gages are connected to the nitrogen sides of 
the uti l ity 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-
1 

1 

L _ _ 
PRESSURE TRANSMITTER 

28V AC 

HYDRAULIC 
PRESSURE 

28 VOLT AC 
CIRCUIT BREAKER 

PA.NEL (P7) 
Hydraulic Pressure Indicating Syste~ Schematic 

Eïgure 1 
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1 

1 

__J 
PRESSURE 

INDICATOR 
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HYDRAUL.IC PRESSURE INDICATING SYSTEM - MAINTENANCE PRACTICES 

l. Adjustment/Test Hydraulic Pressure Indicating System 

A. Special Tools and Equipment 

( l ) External Hydraulic Power, 3500 psi maximum pressure 

(2) Test Gage O - 4000 psi range, vith connection fittings 

(3) Main Landing Gear Door Dovn Loek, F-71127 or equivalent 

B. Test Bydraulic Pressure Indicating System 

(1) Open right main gear wheel well door and install wheel well door 
down loek. 

(2) Open right hydraulic access door R1348. 

(3) Connect externa.l 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 svitch to "OPEN". 

(6) Slowly increase hydrau.lic 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, dovn to accu:nulator 
preload pressure. 

S1 REV Mar 1/89 
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Hydraulic Pressure lndicating 
System 

Maintenance Practices 

(13) Af'ter each decrease, check that difference between in~ications is 
;dthin 100 psi. 

(14) Close main l anding gear 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. 

29-12- 01 
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.PRESSURE TRANSMITI'ER - MAINTENANCE PRACTICES 

1. Removal/InstalJ.ation Pressure Transmitter 

A~ Remove Utility Pressure Transmitter 

5 

(1) Open main gear actuator access panel Rl346. 

(2) Open right main gear wheel well door and install wheel well door 
down.loek. 

(3) Depressurize utility accumulator.-

(a) Remove cap from nitrogen charging valve. 

(b) Very slowly unscrew swivel riut one full turn. 

WA.'RNING: IX) NOT REMOVE VAf..VE .BODY. VAf..VE WOULD BLOW OFF WITH 
POSSIBLE IN-JURY TO PERSONNEL. 

(4) Disconnect nitrogen line from pressure transmitter . (See figure 
201.) 

(5) Remove connector plug from transmitter. 

( 6 ) Remove transmitter mount ing screws and remove transmitter • 

B. Install Utility Pre·ssure Transmitter 

(1) . Install 0-ring and union in transmitter pr essure port . (See f i gure 
201. ) 

(2) Position transmitter in bracket and install mounting screws . 

(3) ConnecT- nitrogen line to transmitter and instàll connector plug. 

(4) Service accumulator. See Chapter 1.2, Air and Nitrogen Servicing. 

(5) Test transmitter per 29-12-01, Test Hydraulic Pressure Indicating 
System. 
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HYDRAULIC PRESSURE GAGE - MAINTENANCE PRACTICES 

1 . Removal/Installation Hydraulic Pressure Gages 

© 

A, Remove Hyd.raulic Pressu.re Gages 

(1 ) Open right main wheel well door and install wheel well door down 
loek. 

(2) Depressurize accumulator. 

(a) Remove cap from nitrogen charging valve. 

(b) Very slowly unscrew swivel nut one full turn. 

WARNING: IX) NOT REMOVE VALVE BODY, VALVE WOULD BLOW OFF WITR 
POSSrBLE INJURY TO PERSONNEL. 

(3) Disconnect nitrogen pressure line from gàge. 

(4) Remove gage mounting screws (figure 201) and remove gage. 

B. Install Hydraulic Pressure Gage (See figure 201.) 

(1) Install 0-ring and union in pressure gage port. 

(2) Position bezel mounting assembly and partly screw in bezel assembly 
screws. 

(3) Place pressure gage in bracket and partly screw in moun:ing 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 Nit:rogen 
Servicing". 

(7) Check gage for leaks. Check that difference in indication of 
pressure gage and compressed ni trogen 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 vaîve switch to "OPEN" . 

HYDRAUUC POWER 

Hydraulic Pressure Gage 

Mait1tenance Pr actices 

(il) 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" . 

(14) Move interconnect valve switch t o "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 fora 

END 
29- 12- 21 
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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. 

~~----t---BEZEL ASSEMBLY 

MOUHTIHG SCREW 

SCREW 

MITROGEN 
PRESSURE 
LINE 

Hydraulic Pressure Gage Installation 
Figure 201 
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H"!DRA'.JLIC F:}_::D Q'JA.T\"TITY INDICATING SYSTEM -
DESCiUF:'12~ AND CPERAT:2J:: 

-~. ':'iie :,yd.raulic fluid quar.ti ty indicating system provides indicatior. ir. the 
cor:.trol cabir. of t:1e fluid quar.tity in gallons in the utility reservcir. 
-:-:ie syst.em eer.sis-es of a float type level transmitter in the rese:-vcir 
ar:d ar. indicator calibrated in gallons and installed on the engineer's 
ir.strument panel , (See figure 1 , ) The system is powered by 28 volts 
de s-..ipplieè. tr..:-ough a circuit breaker or. the radio and T-R circuit 
breaker panel ( P5). A cnar.ge in reservoir fluid level causes the float 
and ~lcat a!"Ill te m~ve up or dowr., The float arm actuates slidir:g 
cor.tacts cf a special variable resistcr. Changes in resistcr currer.ts 
are ser.seà ar:d recorded by the ir:dicator, 

B, A magr:et in t:-ie indicator moves the indicator needle "off scale" when 
there is nQ electrical power to the indicator, 

--, 

E F 

SCALE 
ADJUST. 
MENT 
RESIST, 

Il 
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HYDRAUUC FLUID QUANTITY INDICATING SYSTEM - ADJUS'IMENT/TEST 

1. General 

A. A container (approximately 8-gallon ca:r;:acity) 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 Qua,ntity Indicating system 

6 

A. Open left main gear 'Wheel well door and install main landing gear door 
downlock. 

B. Open hydraulic access door Ll348. 

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 vaJ.ve, slowly unscrew 
the reservoir cap three full turns and allow the compressed air to 
escape. 

CAUTION: 00 NOT REMOVE FILIER CAP UNTIL RESERVOIR IS DEPRESSURIZED 
OR FWID WILL ESCAPE. 

(2) On airplanes eg_uipped 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. Check that the reservoir sight glass is fully covered with f1uid and that 
the quanti ty indicator shows a reading. 

G. Remove the drain plug from the utility reservoir and allO\I the fluid to 
drain into an 8-gallon container. 

H. Check that the pointer on the indicator goes down to zero (o). 

I . Replace the drain plug and secure with lockwire. 

J. Test the fluid quantity transmitter. Refer to 29-14-1, Adju.stment/Test 
Fluid Quantity TranSmitter. 

Oct 15/69 
+ 
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FLUID QUANTITY TRANSMITrER - REMOVAL/INSTALUTION 

1. Genera.l 

A. A container will be necessary to catch fluid from disconnected hydraulic 
lines. Should any fluid spill on the air plane, decontamina te. Refer to 
Cleaning and Washing, Cha.pter 12. 

2. Remove Fluid Quantity Transmitter 

6 · 

A. Open left ma.in gea.r whee: well door and insta.il main gea.r door down.loek. 

B. Open bydraulic access door L1348. 

C. Depressurize utility reservoir. 

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

CAUTION: DO NOT REMOVE FILLER CAP UNTIL RESERVOIR IS DEPRESSURIZED 
OR FWID Will ESCAPE. 

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

~: 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 tra.nsmi tter ( figure 401). 

F. Rem.ave transmitter mounting balts. 

G. Slowly move transmitter away trom reservoir and ca.reful.ly pul.l arm and 
float th.rough opening. 

Oct 15/69 
+ 
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3, Install Fluid Qµa.ntity Transmitter 

A. Check that mounting surfaces are clean. (See figure 401.) 

B. Replace 0-ring on flange. 

C. Carefully insert float and arm into reservoir opening, position 
transmitter correctly and secure it with mounting bolts. 

D. Insta.11 connector plug. 

E. Replace the drain plug on the reservoir and secure -.rith lockwire. 

F. Test transmitter per Fluid Qua.ntity Transmitter - Ad.just.ment/Test. 

9 
Oct 15/69 29-14-1 
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HYDRAULIC FLUID QUANTITY TRANSMITI'ER - ADJUSTMENT/TEST 

l. General 

A. A container (awroximately 8-gallon cap:3.city) will be necessary to catch 
any fluid when disconnecting hydraulic lines. Should any fluid spill on 
the airplane, decontaminate. Refer to Chapter 12, Clea.ning and Washing. • 

2. Test Fluid Qµantity Indicating System 

6 

A. Open left main gear wheel well door and install ma.in landing gear door 
do-wnlock. 

B. Open hydraulic access door U348. 

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 depressu.::-ization valve, slowly unscrew 
the reservoir cap three full turns and allow the compressed air to 
escape. 

CAUTION : I:O NOT REMOVE FILI.ER CAP UNTIL RESERVOIR IS DEPRESSURIZED 
OR FllJID wru ESCAPE. 

(2) On airplanes equipped witb me.nual depressurization valve, depress 
the knuxled plunger on the valve body. 

NOTE: Depressurization va.lve 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 q_uantity 
indicator circuit breaker is closed. 

F. Remove the drain plug from the utility reservoir and allow the fluid t 0 
drain into an 8-ga.l.lon container. 

G. Check that the pointer on the indicator goes down to zero (o). 

H. Replace the drain plug and secure with lockwire. 

I. Fill the reservoir wi tb 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 norma.l cap:3.city as shown on the nameplate. 

Oct 15/69 
+ 
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L. Check that the indicator shows the following reading: 

(1) On airplanes with an expmsion 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) . 

M. Close hydraulic access door. 

N. Clos e main vheel veil door. 

0 . Determine vhether there is any further need for electrical power on 
airplane. If not, remove electrical power. 

29- 14-1 
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RYDRAULIC LOW PRESSURE WA.~ZNG SYS'!'EM -
DESCRIPTICTi! AND 0PSRATION 

A. The hydraulic low pressure wa.rning system (figure l) gives a visible 
;.;arn.ing signa.l when the pump delivery pressure is low. Four 
independent systems are installed, one for each hydraulic pump. The 
'IJ8.rning system consists of a low pres~ure waming switch and an amber 
low pressure warning light. Each utility pum1) warning system includes 
also a switch actuated by the engine fire switch. The wa.rning 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 .iarning system is powered by 28 volts de supplied through circuit 
breakers on the radio and T-R circuit breaker pa.nel (P5) . 

B. '!'he lo;..; pressure -warning s-witch 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 s-witch. The auxiliary system 
low pressure switches are in the outboard area of the wing fillets. 
The four low pressure wa.rning lights are on the engineer's instrument 
panel. 

28V DC 
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28V DC 

28V DC 
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PRESS 
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B2 ;o BI 

1 B3 
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WARN '---.;.,_ ______ --<l-.:... B2 :o BI 

Il 11 
RADIO AND T-R 
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1 B3 

Il 
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Il 2 

3 
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2 1 
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2 
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Il 

Il 

Hydraulic Lo~ Pressure Warning System Circuit 
15/67 Figure 1 
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HYDRAULIC LOW PRESSUBE WARNING SYS'l'iM 

MATh'TENANCE PRACTICES 

1. Adjustment/Test H;.rä.raulic Lov Pressure Warn1ng System 

l 

A. General 

(1) When testing the low pressure warning systems, each warning system 
will be pressurized individua.lly. 

B. Equipment and Materials 

(1) External Hydraulic Pover, 3000 operating pressure. 

C. Test Utility Hydraulic Pump Low Pressu:re Warning System 

(1) Connect external electrical power and energize the radio and T-R 
circuit break.er panel (P5). Check that " HYD PRESS AND OOOR WARN" 
circuit break.er is closed. 

(2) Check that supply shutoff valves are open. 

CAUTION: MAKE SURE THAT SUPPLY Sh'UTOFF VALVES ARE OPfilf, 
OTHERWISE TBE LEVEL TRANSMITTER .AlID RESERVOIR WILL 
BE DAMAGED. • 

(3) Open No. 2 engine right cowling panel and connect external 
hydraulic power at engine hydraulic disconnect panel. 

(4) Slowly increase pressure; low pressure warning light on copilot 1 s 
instrument panel should extinguish at 1200 ± 250 psi. 

(5) Increase pressure to 3000 psi. 

(6) Check low pressure warning switch for leaks . 

(î) Slowly decrease pressure ; check that low pressure wa.rning light on 
copilot 1 s instrument panel does not illuminate until pressure has 
ä.roppeè 100 psi below actuation pressure. Light must illuminate 
above 700 psi. 

Apr 15/62 
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( 8) Disconnect hydraulic power from engine No. 2 . Reconnect hydxaulic 
lines at disconnect panel and close cowling panel. 

(9) Open Na . 3 engine right cowling panel and connect external hydraulic 
power at engine disconnect panel. 

(10) Repeat steps (1) through (9) for engine No. 3 utility pump low 
pressure ..ra.rning system. 

D. Test Auxilia.ry Hydrauli c Pump Low Pressure Wa.rning System. 

(1) 

(2) 

(3) 

( 4) 

( 5) 

(6) 

(7) 

( 8) 

29- 16- 0 
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Connect external electrical power and energize the radio and T- R 
circuit breaker panel (P5) . Check that "AUX HYD PUMP CONT" circuit 
breaker is closed. 

Position No . 1 auxiliary pump srltch to "ON. " 

Check that low pressure warning light on copilot' s instrument panel 
extinguishes at 1200 ± 250 psi. 

Check low pressure .raming switch for lea.ks. 

Position auxilia:ry pump switch to "OFF" and decrease pressure by 
cycling rudder control system. 

Check that low pressure warning light on copil ot's instrument panel 
does not illuminate until pressure has dxopped 100 psi below 
actuation pressure . Light must illum.inate above 700 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. 

l 
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HYDRAULIC LOW PRESSURE WARNING SWITCHES - MAINTENANCE PRACTICES 

l. General 

A. A container will be necessary to catch fluid from disconnected hydraulic 
lines. Should any fluid spill on the airplane, deconta.minate the area. 
See Cbapter 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. R~move Awdliary Low Pressure Warning Switch 

(1) Depressurize awdliary system by rotating aileron control wheel to 
_operate inboard spoilers. 

(2) Open main wheel well door and install wheel well door down loek. 

(3) Remove connector plug from switch. (See figure 201. ) 

(4) Remove switch mounting screws . 

(5) Disconnect bydraulic line from restrictor and remove pressure switch 
with restrictor. 

(6) Cap end of line. 

Nov 15/61 
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© 

D. Install Hydraulic Low Pressure Warning Switch 

(1) Install O•ring and restrictor 0-ring, and union on pressu.re switch. 
(See figure 201.) 

(2) Connect switch and restrictor assembly to hydraulic line. 

(3) Install switch mounting screws. 

(4) Install connector plug. 

(5) Pressuri ze low pressure '\ol'arning switch. 

(a) Close and lockwire bypass valve. 

(o) For utility switch: connect external hydraulic power at 
corresponding engine disconnect panel. 

( c) For auxiliary switch: connect external. electrical power and 
move auxiliary pump switch to 110N 11

• 

(6) Check switch and restrictor assembly for leakage. 

(7) Close main wheel well door by placing ground door release handJ.e up. 

W.ARNING: PERSONNEL STAND CLEAR OF WHEEL WELL DOOR PATH. 

(8) Disconnect external. hydraulic or electrical power. 

END 
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UNIVERSAL AERIAL REFUELING RECEPTACLE SLIPWAY INSTALLATION 
HYDRAULIC SYSTEM - QESCRIPTION AND QPERATION 

1iversal Aerial Refueling Receptacle Slipway Installation -
1lic System -Description and Operation, refer to chapter 
- 01, pages 1 and on. 

Mar 1/91 Ref. E.O. 53-22 
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MAINTENANCE MANU A L 

UNIVERSAL AERIAL REFUELING RECEPTACLE SLI PWAY INSTALLATI ON 
HYDRAULIC SYSTEM - REMQVAL/INSTALLATION 

tiversal Aerial Refueling Receptacle Slipway Installation -
1l~c System - Removal/Installation, refer to chapter 28-10-01, 
401 and on . 

Ref. E . O. 53-22 
Mar 1/ 91 
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