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HYDRAULIC SYSTEMS

General:
l. The main hyclraulic syswm <;>i>crat.<:s the tricyclc landing gear (including tail skid gear)

wing flaps, bomb hay doors, [)<.)\V€l` ‘:>rz1l<@, and the gun»chzzrgii1g inechanivii on Lhe
belly turret,

2. The hydraulic shock absorber units cushion the landing impact and Laxiing loailx on
the iricycle landing gear,

3. The hydraulic nose wheel Shimmy ClZll'l1l3€I` unix clampcns the tendency of the nose
wheel to tum or "shimmy" from siclc to side.

4. The hydraulic wil turret unit contr<>l5 the rotation of the rear currci, the clcvatwn of
the guns. and rhe gun charging l'Y1£iCl'l(il'llS5Tl_

MAIN HYDRAULIC SYSTEM

General: The hydraulic system consiszs of a main open csmcr sy§tcm and a secondary
{'lCCUYT!l|l2§llC\(` SYSYCYN.

l. ln the open ccmcr system the fluid circulates freely in in complcLul} closed circuil whcn
no hydraulic mechanisms are operating. lt opcruuzs the [Bomb l)oors. \\'xng Flaps, and
Landing (ica r.

2. ln Lhe uccuriiulawr Systml Lhe fluid £5 under cun>LunL high iwcssurc, lnuill up in uw
ziccuinulzitors This system is the sole Source of hral<c operating and gun charging
pressurc; ani! an auxiliary soiircr of hunih flour operating pressure.

HYDRAUIJC PUMPS

¢\ Vickers posiI;i\f@ dibpluccmenr pump, driven by No, 3 linuine, 5u;>plics pressure for thc
main systcm. The pump normally floats un the line* Whcn Lhc lluxv is Liivcrtccl Lu og>ci'uic
inn hydraulic mechanism. hy clnsing Z1 valve, pressure builds up tu thai required u><>;~cri1:c
the mechanism

This piimifs senzoriclzxry l`uncri<>n is to mainrzain fi change in aiccurviillsiwr sysiciu. An
automatic unloading valve in the enggincflriven pump piwsure line rcgulatezs this opcraniiin.

f\n auxiliary electrically-clrivcn pump, insured in the right side of the fuselage in thc
forward bomb bay, maimeiins arzcumulazur prr:esi.1re when the main pump is inupcrativc. An
automatic pressure switch and a manual master switch control the pump motor.
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95. Fuel Selector, Shut-off, and Cross- 112. Typical Oxygen Outlet
over Valve 113. Electric Pump Cross-over Valve

ill. Electric Hydraulic Pump Switch 114. Electric Hydraulic Pump

When Lhc engine-driven QUITID fails, an emergency valve just above and forwarcl of the
electric motor may be turned on to connect the auxiliary pump into the main syszcm.

The hydraulic hand pump is located outboard of the (lo-Pilot`s seat. This pump has a
displacement of 2 cubic inches pcr cycle and can deliver 1000 pounds pressure to the line.
lt may be used to operaw any hydraulic service in an emergency. IL operates Lhrough a
separate line to the wing flaps.
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Reserve Fluid: ln Lhe event of low fluid, thc engine-di‘ivcn pump ami the cleccrically-
driven pump may be connected to the l3OlZlZ0l`ll of Lhc reservoir by closing Lhc valve provicled
in the reservoir oualcn. This should be done only after steps have been taken to insure
that no further loss of fluid can take place.

CAUTION; The lamdlng gear, main bomb door and llap relraaclirig systems cannoL
and must non be operated simulcanconlsly,

92. Hydraulic Reservoir 114. Electric Hydraulic Pump
117. Hydraulic Suction Line Valve

OPERATING PRESSURES

The main system pressure gauge on the lnsnrumenz Panel should indicau: approximately
50 pounds with no controls operating. With any system being used, this pressure should rise
to between IO() and H00 pounds.

The wing flaps should be operated before flight to allow the Pilot to check the system and
also give the Co-Pilot a check on the operating pressures built up at the gauge. The brake
pressure gauge should always show a pressure of approximately 850 to l000 pounds per
square inch.
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Location of Controls:
Landing Gear and Tail Bumper
Valve Handle

Electric Pump (,;\”OSS~()\-'Cf Valve

lilecnric Pump Master Switch

Hand Pump

Landing Gear Crank iid (leur Bax

l lom lnterruption Swiruh

Suction Line Valve

Flap Control Valve

Valves tu Main Eyszvm and Wing

Left side of Pilofs Control Pedcsnal.

ln f<>r\\/ard right bomb bay, at pump. On airplanes
equipped for bomb bay tax'il<s» ~forwurd of pump
near Suxliori 4.1.

Aft of Statirm 4.l to right of lmtch opening.

Outlmarcl of Co»Pilot. on floor,

Cemerline of from spar.
Pedestal Switch Panel.

Near the reservoir, middle of right side of bomb
lmy, under wing Lanks.

Réghc side of l"ilnt`s Ckxntrol Pedestal.

130. Auxiliary Bomb Door Handle (Inside View)
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131. Auxiliary Bomb Door Handle (Outside View)

Flap Lines

Bomb Door Control V alve

Auxiliary Bomb Door Control Valve

Outside Lock to Auxiliary }5oml:>

Door Control Valve

Pilotfs l?§mergen<;y Pull

l¥on1lv Door l lsmcl (Ranks
Brake Pedals

Parking Brake Handle

See also “Locaiion ofCor1lrols,” Page

just outlnoarcl ol hand pump.

Snaticm 0.2, left side of l3ombardier`s Compartment
just forward of Station 4,0 at right of hutch open~
ing, and under flight deck floor,

just forward of right bomb bay door and under
llight deck floor. Special None: Use main entrance
door Key.

On aft end of Pilofs Control Pedestal.

Jus: above bomb bay catwalk an Station ill,
Hinged to tops of Pilot`s and Co-Pilot`s Rudder
Pedals
Aft end of Pilofs Pedestal.
94,
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LANDING GEAR AND TAIL BUMPER HYDRAULIC SYSTEM

General The landing gear, iwo main wheels, nf/ee wheel, and the rail bumper gear we
sirrtultaneously wpeiviterl under lwyrlrziulic e=tmi'<>i; llwe main c:>ntr<»l for extcncling and re-
tracting the gear is l<>i:zii.eLl on the leii side ni me Pll!)1.lS Peclegwl. fvlovcinenz of the onerzztzng

lever is rcstrzzinccl by an electric solenoid whieii ia c<mti‘c>lle¢l by two switehw in series. One
switch is push buizwn in ilie operating luimile iisell, ilie other ei "micro s\\fiLeh>` located on

the left landing gear fairing. lixrensinn of Line lending gear strut zifier ml<e-off, closes the
"micro 5\\'i1<;ii" sind LlllO\\S the eircuix Lu l\e c<>:npleLeLl by prewing :Eze liuliun on Uie \'Lll\`U

operating lever. The solenoid xvhicli latches the lever is luczireri inrmiril of the lever on ilzc

laack of the peclesrail, and riisfriiinx 'ever i`r<'>m "Ulf pnmtinn (?\l .Y_

Movement nf the selector wilxfc to the "l fl»"` prisition iiprzlics liyrlrziuiic pressure simuif
tancousi; to :lic side gear restriciiw and so :ne :mee wheel actuating; e§<limier_ The side gear
rcsLri<:t<>r, restricts ilie firm' nf iluiil to Lili; mum landing gear unrl me pressure reeichcs Sill]

p.s.i, This pressure is siilllcieni ri; house iize nose gear. When presmrc exceeds SOD rms i.

the resi:ricu>r opens and ul§<>\\/S fluid to go 20 the side gear cylinders.

On the lowering operation. pressure is Qpplicd to all three gear cyiinriers siimiltzineiwusly

ln case: of insufficient preswre in the lwydrriulii; system, the hand nunin m;i§v be used

In case of complete failure nl the l’\\'Ll!`€lUllC sysmrn, the trieyclc lzxnclingg gear muy he
mrinually lowered. See hli!`\lCI”§§C!'EC'}f`H section, Page 86. No means of Z'l\§lH\;('ll eomrail is pro-
vided for thc tail imiiinpei' gear.

MAIN LANDING GEAR

lisicn main landing genar nieclwzmiswi nne|'nrc<l by zlwc main rctriieting cylinders nhr<>ug}‘

"<iver~riclcs" is equipner. with two fziLcl'ieS.

When the main gear is fully exieneled. ai sgwingg-luuclerl lunch on the side brace knee holds
the Side brace rigid und locks inc gear in place. :\n<>tl~ier latch on zinc side lzrricc pivot in tlie
wing" locks the gear irx Llic reiiucicnl pr>si;i<>n.

The main germ* Qlrgiwn lziicki is pziinrcel yellriw and can lac seen for "ei<»w:1 lazcli" clienk iruizi

the side \vin<1o\v_ in cannot be seen if flaps are lmverecl.

NOSE WHEEL GEAR

'l`l'\c nose wlieel retracrs imri ine nose oi rne fuselage under the Films flnnr. e nose> ` 'iii
wheel ;i<><>i‘s are nieclmnieully cmriecreel no the gear ineel'iziriisrn sn that they open riutoiiiairi-
cally l.>el`ore the gear is cxuznelcel and close eller Lire gear is retracicd.

The nwe wheel is designed to caster 45° for free gruunel muneu\fereilJil:Ly_ =\n hydraulic
Shimmy drirnper tends LO reswain any nscslluzion <,»f the gear about ins \’C!`ELCdl axis. Fin
internal centering; cam in the Olesi rcrurm the whffcl tn  streiiglwt eiliezar? ;TOSlLl&`>!1 xvlien the
inleo is fully exteneeci. _~\ single latch un the dwg linl; aczuuteii by Llue liydrziulie jack override,
locks the nose wncel gear in born Lhc retracted and wrtcneiecl positions.

TAIL SKID AND TAIL BUMPER GEAR

A retractable tail skid and lf-runner is installed on airplanes beginning; wilr -li-23i_i¢l(). lr
mziy be used within cermin limits un L¢i;l low liimlings, U0 not [und skid firsz,
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'l he tail lbtinitmi' pmtects the bottom of the fliselage in Case the ai rplane Should accitleniisilly
tilt hack,

WARNING SIGNAL AND LI(_3}l'1`

/\ grccn light sin l’il<>t`:= ln5trui“ricnt Panel i§ lighted \\’l'lCl'\lj\/CI' the landirig gear is clown
and locl<ctl_

Further warning that the gear has not been extended is given by an electric horn con-
nected to the throttle controls. \/‘vhen the throttleS are moved |n£icl<\\.‘ai‘tl to :appi'r_>><ii'1izit<:ly

three-lourths closed, and all landing wheels are not extentlecl anti locked, the horn will blow
until the gear has been extended and locked or until the throttles are opened to higher engine
speed. The horn may be silenced by pressing the Pilots interruption Switch on the Pilots
Electrical Switch Board. The horn will then remain silent until the throttlcs are niovecl again,
This re-sets the horn relay so that another closing of the throttles would again saturate the
horn. The horn interruption switch is provieletl in the event it is necessary to continue flight
with one or more engines throttlctl.

On ships equipped with bottom turrets, this wtirning i5 also given when the turret hw
not been fully retracted,

f\i()'l`l£: The green light indicator is wired through switches on nil three lending
gear units. On ships prior to 4l~2375O the warning horn is wired through
switches on the left main gear and the hottoin turret. Starting; with ship
4 l-23750, the horn is wired through switches on all three lending gear tinzts.

WING FLAP HYDRAULIC SYSTEM

General-'l`lie ll:<)\\’lEY type wing flaps are operated by ai single hytlraulie jack which lies
along the left rear wing spur at Wing Station 150. The flaps move along traelts in the trailing
edge and me extender! and retracted by ti lever on the right side of the Pilot`5 Put.c5tzxl_ To
raise flaps, move lever forward; to l<>\ver flaps, pull lever oft.

In the flap drawn position, excessive speeds in excess of 155 MPH will czreattt ta sniifieirtnt
pressure on the flaps to open ei relief valve at the opereiting cylinder rind allow the flaps to
retract automatically.

CAU'l`lONi This relief valve is El safety ;vrccauti<>n only, D0 not test during
llighL as the exees5ive i>i"c:s>;tix‘es r<:=,1tiirctl for this ogverzition might
dainage the meehamisni.

ln caeze of partial failure of the main lxyclraulic System, the hand pump may be used
through an independent direct line to the flop cylinder to lQiX'l`li\l) ONLY.

To Operate: The hand pump valve to the main system lfotwzarcl valve) is nornmlly
safeticd "0pen;" turn "(')Fl:" and turn the rea# valve to the inriepenzlent nap line "O\."

C/\U'l`lON; After tisirig the hand pump to lower the Hans, always turn the forward
valve on to relieve the pressure and allow' the Shuttle to return to
normal. Return both valves to their original position.
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In case of complete failure of the hydraulic system, no manually controlled system is

proviilcti ior the wing flaps.

Flap Indicating System. See photo on Page 2.

A Selsyn type indicat=1>r<>n the Pilots Panel shows the flap position at all times.

BOMB BAY DOORS' HYDRAULIC SYSTEM

Each side (Z units) of the bomb hay doors is actuated by an indivitluzrl h; clreiulic jack

'lhe system is h§'<;lraulically controlled from any one of four positionsi

1, Bomlnaarcliefs Compartment Main control valve

2_ Under Radio Operators floor at
hatch opening. Auxiliary control valve

3, On the ground from access door on
right side lorwaral ol” bomb cluor, Auxiliary control valve

4, Pilofs Compartmem Emergency operation of auxiliary valve, Doors
may he opened hut not closed until pull Zinc is

reset.

CAUTION: The Pilots emergency pull line to the auxiliary valve cum (see No. -l

control in above paragraph) must he re-set hy hand or hyflmulie
system will by-pass through the bomb jack relief valve thus affecting;
the entire hydraulic system,

Untier'miliLz1ry uperating conditions the main control valve is used L\,lC<>Y1CI`<)l the 1>pers1t1on

Ol" thc doors.

The auxiliary valve, in the accumulator system, is generally used for local flight operutzohs.

ln ease of complete failure of the hyelraulic system, the doors may be manually operatecl
by hand cranks accestxhle from the ceitwalla at the center of the lwomln hay

Bomb Bay Door Indicating System:

When these doors arc fully open the following lights are illumirmtedi

l, A red light on the l">ornbe1rdier`s Panel,

2. f\n amber light on the Pilots Psxrxcl (see photo, Page 23.

3. A white light on the tail to notify other airplanes in the formation.

POWER BRAKE HYDRAULIC SYSTENI

Two completely separate units operate the hyclrauliiz larakes Each unit comairxs two

brake cylinders which control one of the dual Hayes expanding bladder type brakes on each

rriairz landing wheel, One cyliniler of each unix, is ineclianiczllh, intcrconriectetl LO the right
hand brake pedal of both Pilot and Co-Pilot; the other cylinder of each unit is similarly
connected to both left hand brake pedals,

RESTRICTED HYDRAULIC svsrems [Page 7 5
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Each unit takes its pressure directly from a different one of the two main accumulatorswhich are isolated irom each other by check valves so that failure of one accumulator doesnot affect the other, Failure of one complete unit leaves one-halt braking; power available
Parking Brake:
To Set: A lever on the left rear corner of the Pilots Pedestal is raised io engage locking camwhile brakes are held on.
To Unlock: Press brake pedals.

Brake Indicating System (See phoLo, Page Z).

'l`\\'<> pressure gauges on the instrument panel indicate the pressure in cash laraltc system.
NOSE WHEEL SHIMMY DAMPER HYDRAULIC SYSTEM

An independent system, located on the nose gear strut, dampens out nose wheel Shimmyby means of an accumulator connected to two hydraulic damper rams which act in oppositedirections, ;\ pressure gauge is attached to the accumulator. The pressure must be main-tained at |50 to 250 psi. When the pressure falls below UO each of the two earn slots inthe damper may be checked with a piece of metal.

CAU”l`lU\: This emergency '.jElfTll'l'lll'lg‘~ will <:li/minati: the wheel viiirvalion, butwill also fix the nose wheel in straight travel, non-stcerulvlc, 'l`her<:~fore, this procedure ITILISE only he used in an emergency as it will injurethe wheel and damper mechanisms.

NUTE: /\n emergency positive type nose wheel lock is to be provided in the nearfuture. They will he furnished for all delivered airplanes.

RESTRICTED
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