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In an emergency, notifY the ground station as soon as possible. Also, when 
appropriate, alert the other crew members; if emergency landing is planned, 
~rect other crew members to take necessary preparatory action. 

PROCEDURES 

All procedures in this section are written to conform with the latest approved 
methods for handling each emergency. Crew duties have been assigned so that all 
crew members may become familiar and proficient with their duties and the sequence I 
in which they should normally be performed. It is important that these standard­
ized procedures be followed in training so that maximum efficiency may be obtained 

. in any emergency, regardless of changes in crew pairings. It is the duty of· the 
Captain to assign or carry out the duties of the other crew when only a two-man 
pilot crew is assigned. 

In case of smoke, fire, or fire warning as indicated visually or b.Y warning light, 
immediately carry out the appropriate procedure in the sequence indicated and 
head for the nearest suitable 'landing area. 

In most cases procedures have been divided into "Immediate Action Items" and 
"Secondary Action Items". It is expected that all crew members will conmit to 
memory the entire "Immediate Action Items" portion of the procedure. Secondary 
Action Items should be accomplished promptly after completion of "Immediate 
Action Items" using the appropriate check list. 

t 

A copy of the actual "Fuselage Smoke and Fire Fighting" check list installed in 
the airplane is included in this section. The "Engine Failure or Fire" and 
"Propeller Unfeathering" check lists are a part of the cockpit check list in­
stalled in the airplane, a facsimile of which is included in the "Normal Operating 
Procedures" section of this manual. 

EMERGENCY LANDINGS 

Due to the portential fire hazard attending emergency landings, the airplane 
should be evacuated as rapidly as possible after coming to a complete stop. In 
extreme emergencies, such as uncontrolled inflight fires, the captain should con­
sider the advisability of belly landing in order to expedite rapid evacuation. 

OT.7 .. 
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1. In any emergency, notify the - and as socn ! 

&15 ,possible on 11'?-.1. or other suitable frequency. f 

I 2. Alert the appropriatelj • ground staticn I 
I other aircraft 
I -, 

3. If emergency landing i8 flanned, direct the otter 0~htr crew m~bers 
crew members to take action. I . -

4. All emergency proced~re8 must be understood and necessary and appro-
umorized hy , so that each crew meml:er :is }::riato 
informed of the responsibilities as well as 
his own. -._-_ .. 

5. It is important that all standardized procedures be all crew members 
followed in training as well as in actual emergency, of others 
to attain _____ and to avert confusicn trat ~ght 
result from changes 1n • . 

6. It is the duty of the Captain to assign or carry out maxil'll'lL"I1 effeciency 
the duties of other crew when only a - crew is 
aboard. 

7. In case of smoke, fire, or fire warr.ing immediately tt'lO-man pilot 
carry out the 4J;propriate procedure in ~roper se-
Quence and head fer the nearest. . 

t? Emergency procedures are divided into _____ and - st:1table la..'1di l1f: $tr-ip 
action items, all crew members must. memorize and be 
able to red te properly the j.wm.ediate action iteJl"..5. 

--""---
9. A copy of all p.mergency procedures and check lists inm;ediate action 

can be found in -- and also in the - • secoi'dar:v 

0.0. After an emergency landing, the Ale should be all aircraft 
a8 rapidl.v as DOsaible because of j;Otisible A i~ 

I i.. flight manuals -hazzard. 

U. In extreme emergell('~', suet as an uncontrolled in- evacua.t.ed 
fUght fire, t.he Captain Shtluld consIder the ad,,"l.sa- ...... _-.1. .. e 
bility of a tc expecti te rapid ~.,acuaticn. 

::s: Ij- land5.:18 . 

OT.7 •• 
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If failure or fire occurs before coming airborne, the CAptain will check airspeed. 
and decide whether take-off shall be interrupted or continued. If engine failure 
or fire occurs at speeds below Vmc both engines should be throttled back and the 
airplane stopped. If the speed is above Vmc (76K) the take-off may be carried. 
through; however, the Captain may elect to stop if necessary runway or runout is 
known to exist. 

The pilot in control during the take-off shall nor.mally continue to control the 
airplane. 

The other pilot will raise the landing gear and wing flaps. 

CAUTION: Safe Single-Engine Speed is never less than 110 per cent Vmc (84 knots) 
or 110 per cent of Power-off Stall Speed (clean configuration) for the 
given gross weight, WHICHEVER AIRSPEED IS THE GREATER. 

Hold airplane on ground until reacring safe Single Engine Speed, climbing at Sate 
Single Engine Speed,or higher. If obstacle clearance is critical, climb out at 

~ Safe Single Engine Speed. 

Do not restart engine in which fire (or fire warning) has occurred. 

If fire is not under control, land as soon as possible. If fire is out, land as 
soon as practicable. 

{uth a full fledged engine fire that is uncontrollable, past experience has shown 
that the wing can burn through in approximately li minutes. However, this may be 
delayed by violently slipping the aircraft ~ from the fire in the emergency 
descent. 

1. If failure or fire occurs before becOlning airborne, 
an __ should be made if possible. 

2. Dc qot __ an engine in which a fire or fire 
warning has occurred. 

aborted take-off. 

3. If a fire is uncontrollable, 
ble. 

__ as soon as possi- restart 

-----.-------------------------------------------------4-----------------------
4. In case of an uncontrolable engine fire, the land 

Alc away from the fire in an emergency descent may 
delay serious damage to the wine structure. 

_ .. _----------_._--------------------------------+--------------------
violently slipping 
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ENGINE OVERSPEEDING 

Captain 

Close throttles 
Prop Control High PITCH 
Zoom aircraft to reduce speed 
(not below Safe Single Engine Speed) 
Intermittently push the feathering 
button in. Pullout when RPM drops 
below 2700 RPM. .If the governor 
doesn't hold after two or three 
attempts, feather the propeller. 
Gear, flaps and power - CHECK 

SECONDARY ACTION IT:EMS 

First Officer 

Stands b,y for any orders from Captain 

Gear, flaps and power ---- CHECK 

If governor fails to control and engine is feathered, complete ENGINE FAILURE AND 
FIR.E CHECK UST. Make visual check of engine from cabin. ~ 

NOTES: 1. WHEN POIIER REQUIREMENTS PERMIT, CLOSE THROTTLES OF BOTH ENGINES IN 
ORDER TO HELP REDUCE AIRSPEED. If overspeed occurs on take-off or 
initial climb, close throttle on affected engine ~. 

2. Speed may be resumed after overspeeding stops. 

3. If propeller will not feather, reduce airspeed to attain a windm11ling 
RPH not exceeding normal cruise RPM. In a high RPM windmi1ling condi­
tion, passengers should be moved aft of the plane of propeller rotation. 
A high RPM windmilling condition may be partially restored to normal 
by descending to a lower altitude, inasmuch as the propeller windmilli~ 
characteristics are a fUnction of true airspeed. 

4. If engine RPM exceeds 3000, runaway engine should not be restarted 
except for emereency use. 

If restarted under these conditions, use reduced power whenever possiblE 

5. If engine overspeeds beyond 3050 RPM the engine must be removed for 
shops inspection (Ref. MM08.01-o2). 
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EMERGENCY DESCENT 

AirRlan§ Confi~ration Descent Airseeed 
! 

. 
1. Gear and flaps up Descent at 180 kts 
2. Gear and flaps full down Descent at 85 -kts 

SMOKE EVACUATION 

Under no circumstances should any hatch or door other than the clear vision wind-
dows and the main cabin door be opened during an inflight fire for smoke evacua-
tion. 

tlOTE: THE PILOT'S AND Co-PlLOT'S CLEAR VISION WINOOdS l-IDST BE OPENED BEFORE 
OPENING THE MAIN CABIN DOOR TO REDUCE SMOKE AND FLAME INDUCTION. 

1. If a runaway propeller exceeds RPM the, engine 
should be shut down and not restarted except for . -

2. Engine overspeeds beyond __ RPM call for a . 3000; emergency use 

-~----

3. Emergency decent with gear and flaps up is made at 3050 
a maximum speed of _ knots. mandatory e118ine change 

4. Emergency descent with gear down and full flaps is 180 
made at a speed not ~n excess of knots. 

I' 

5. Smoke evacuation (after fire has been ext,ingulshed) 85 
is accomplished qy first opening pilots and copilots 

, blocking open the door, and then open-
i118 the doer. 

6. This procedure will ensure smoke clearance beginning clear visio!) windows;, 
with - . cockpit to cabin; 

main cabin entrance 
II - the cockpit 

OT.' •• 
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, .~ .' In the event ot complete 1015& ot DC electrical. power or other maifunctions ' which 
, would ,render inoperativ~ any tire detector system, land at the next. suitable 
~port where'maintenance is amlable. 

Static Discharge Inspection 

,When an airplane is subjected. to a static discharge an immediate inspection should 
be ade to determine what damage, it any, was sustained. The to:p.awing equipment 

,should be checked for proper operation as soon &8 operating conditions permit: 

A. All coJlJllDJ1lication and radio navigation equipment. 

B. Airplane compasses: , 
1. Check the magnetic compass (on multiple headings it pract;1cable) apinst 

other cockpit indications such as radio magnetic bearings, groffTlJ. compass 
or known headings. 

C. All electrical instruments shoUld be monitored. tor .slug1sh, erratic or 
erroneous indication. 

D. The co-pilot will make an inspection 'ot aircraft exterior in fli&bt 1.-. ~ tar, 
as practical. ' . 

Upon landing, a visual inspection ot the airplane exterior -hall be -.de pa.rt:l..cQ­
larly noting radio &ntenna, pilot tubes, and the aft area of all airtoil .. ~ 
for holes~ Report finding in the airplane log book. .:'::' . 

l~ In case of complete loss of DC power or other mal-
tunction that would inactivate the system, 
land at the next suitable airport where maintenance 
is available. 

2. 1£ an Ale is struck with lightening an 1111D8d:1ate . 
inspection should be _de to it an;y. 

J. 1be inspection should include radio and radar equip­
Dlent, magentic compass, all electrical instruments, 

. . ft20e deteCt1cn .; 

" 

, ~:.;; 

_4_. __ :_a_:"~!,,,~._;_·~_._f_li_, g_:_t_u_~_:_~_ul_c_~_. ~_n_:_ta_vi_8ua_:_nso_i_~_~ __ a_a a-n-o-t ..... · -·~-,-·c ... · 'extm""', ....... ,.'.""':.:>-. '-'0-1'---4 -'-'-'~ , :~{J:;;r~; 
'the Ale extwior including., , and the " . . ; ...... :.'<.)~":t~ 
__ area ot all aerotoil Nction tor holes.' ",' _.~' 

--------------------------I--ra--d-1o-an-i-enna------ ," .:;,:~r.~:;.~" 
pitot tubes ~. 
trailing 
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1. Operate all 1.IDi ts (auto pilot excepted) with emergency hydraulic hand pump. 

HYdraulic Fluid Quantity WW - immediately isolate all units as tollows: 

1. Landing gear handle in neutral position. 
2. Wing flap handle in neutral. 
3. Brakes off. 
4. Windshield wiper off. 

Emergency Landing Gear Extension 

1. Landing gear lever rovN. 
2. Operate the hydraulic hand pump 1.IDtil the gear is down and spring locked. 

Visually observe the gear position • 
.3. lAnding gear lever in NEUTRAL. 

CAUTION: Place latch lever in positive lock position only after the gear is tully 
extended and normal pressure is indicated, since the spring lock action 
catch is locked closed in the positive lock position. 

4. Check landing gear warning lights, green lights ON and red light OFF. 
5. Landing gear latch lever in POSITIVE LOCK position. 
6. Check landing gear warning hern for gear down and locked indication ~. retard­

ing a throttle. 

Emergency Wing Flap Operation 

Move the wine flap lever to the desired poSition, actuate the hydraulic hand pump, 
then return the flap lever to neutral. 

Landing Gear Hydraulic Line Failure 

In the event of a complete line failure, the gear can be snapped down so that the 
latches will engage. Return the landing gear lever to NEUTRAL as soon as it is 
certain that the safety latches have engaged, so as to conserve all the fluid and 
pressure possible for wing flap and brake operation. If the above condition 
exists, the green landing gear warning light will go on when the lever is returned 
to NEUTRAL, but the pressure shown on the landing gear system pressure gage may 
fall rapidly to zero. 

Landing Gear Safety Latch Failure 

The aircraft may be safely landed whether or not the landing gear ~fety latches 
are engaged providing the landing gear is fully dom, the hydraulic system pres­
sure is 850'- 900 psi and the landing gear lever is in the down position. 
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Pressure in the landing gear actuating struts is indicated on the landing gear 
pressure gage. The horn will continue to sound and the red light will stay on, 
since the switches are connected to the safety latch and landing gear lever. When 
·landing under these conditions, the gear is held in the extended position by the 
pressure of the hydraulic fluid against the retracting strut pistons. When the 
brakes are applied, the resulting rotative force will have a tendency to cause 
the gear to retract, moving the pistons up in the struts and resulting in an 
increased pressure in the landing gear downlines. To eliminate the possibility 
of a line failure dU9 to the excessive rise in prsssure caused by the pistons 
moving up in the strut, the brakes should be used only if absolut-ely necessary. 
If the length of the runway necessitates the use of the brakes, apply them aa 
lightly as possible and, in any event, limit the pressure applies to the brakes 
so that the pressure indicated on the landing gear pressure gage does not exceed 
1500 psi. 

Landing \vithout Hydraulic System Pressure 

A landing without fluid pressure would be necessary in case of failure in the 
lines from the hand pump to the retracting struts. In this case, the landing gear 
down position latches will hold the gear in place, and a. safe landing can be made. ~ 
Move the landing gear lever to the down position to allow as much fluid as possible 
to get into the actuating st.rut, and then zoom the aircraft as required to snap 
down the gear and engage the latches. Return the control handle to neutral. If' 
the warning light is green, it indicates that the latches have engaged and a normal 
landing can be made. . 

NOTE: If any doubt should exist that the gear is not in positive lock, the inter­
lock rod between latch lever and gear handle can be removed and an attempt 
made to raise the gear. 

Brake System Failure 

If the pressure gage reads below 600 psi carry out the hydraulic braking with the 
aid of the hydraulic hand pump. The co-pilot should operate the hydraulic hand 
pump tc supply pressure to the brakes. The pump handle will move each time the 
brakes are applied. About 50 pounds pull should be exerted on the pump ha.'1dle 
continuous~ until ~he brakes are no longer required. wnen the 'brakes are hand 
operated in this manner, no pressure will show on the gage. Apply the brakes 
with one steady application. 

.. 
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LANDING GEAR CONTROL VALVE 

·CAUTION: When airplane is on ground, landing 
gear operating valve must be left in DOWN 
position to allow for expansion of oil in piping 
due to temperature rise. Blocked by NEUTRAL 
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LANDING GEAI EXTENDING handle position, expansion would build up excn- LANDING GEAlLOClCED 
sive oil pressure and damage the landing gear 
pressure gage. 

Operation of Landing Gear 

OT·Ut 
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.1. spring-loaded mechanical safety latch installed in e.1.ch nacelle on the forward 
side of the winp front spar, autO!":latically latches when the landinf: !2:ear is fully 
extended, b;r envaping a slot in the lower end of the actuatin~ cylinder piston rod. 
l.atclles fur bvth t='ear~ ara controlled simultaneously be cables cormected to the 
sin",le control ha~dle located on the floor to the right of t!1e pilot's seat. i 
The control bandl~ has three positions: LATCH RAI3ED, which releases the landing . 

1 
fear fvr retraction; :.lHLlFG LOCK, which receives and latches the landin'S gear . 
actuating cylinder hook (landlng gear extended); and POSITIVE LOCK, for locking I 
tLe actuating cylinder piston rod hook "'hen the p,ear is cOr.lpletely extended. 
The control trllldle is connected by linkage to a catch and dog on the landing gear 
control valve. 
Tr.e catch and dop; prevent t.he cOl1trol val va fran being moved into the tn) position 
if the mechanical safety latch is in the Pc;'HTlVE LOCK or SFnING LOCK P?sition. 

i. The mecilanical sa.fety latch system _____ _ 
;then t he landing f.ear is fully • 

.... J:..atcl.es for both pears are controlled ___ • autOf.1aticaily latches~ 
extended I 

3. , and ~_--,.. ___ are 
the three positions of the control h:..ndle. 

BL:NG3E 

s imult:1l1 eously 

latch raised, 
spring lock, 
positive lock 

The bungee, used on earlier airplanes, consists of six loops of elastic shock cord 
'acunted on n forward yoke connected to the upper truss by a rod and an aft yoke 
!:~0unted in the rear of the nacelle. The bungee cords are stretched b:r the exten­
sion of the landing peR.r and ~id in balancing the weight of the landing gear. 
Tr,€ bunp:ee also assists the landing p,ear actuating cylinder :'0 re7.:'act the landing 
f:"e-3,r. 

en later n.irplanes, the landing gear bungee has been replaced h~' 3. h:;draulic can­
pensator to provide faster retraction of the landing gear." 
The coopensator is a hydra.ulic cylinc!.er, bolted to a bracket located on the wing 

I front spar, wiLh the cylinder piston rod attached to the lar,dinr: pear upper truss. 
,~ flexible h0~le connects the lower end of the canpensator to the landinp" gear hy­
dr;lulic t:r piJ,:ine. 

I· 
! 

-
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1. i.a.rlier aircraft used bungee cords to aid in _-=_ 
the weight of t.he gear and to assist in of 
the gear. 
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2. en l.at.er~ircraft the bungee was replaced by a balanc1ng, 

l...~I~JLljG Gl!;AR C0NTli0L VALVE 

retraction 

hydraulic, 
canpenaat or 

The hndinF, Q'ear control valve, located on the h~rdral1lic panel above the hydraulie 
il3.nd pump, controls the flow of hydraulic fluid to the landing gear actuating cy­
linders. 
The valves are constructed so that fluid pressure from the system pressure mani­
fold CA.n be directed to either end of the landinp; !r8ar actuating cylinder, or the 
fluid flow to tt,e :;.ctuating c:-linders clln b~ blocked off • 
.• r.er. the control v.:llve handle is [)laced in the :·!BUTn.AL position, both ports to tb.e 
3.C i.,11::..t.inp c:,l inders are closed and the fluid flow either to or frem the actuating 
cylin~ers is blocked off. 
1'1:6 control v.:llve handle operates in a n,,)tcheu ,!uadrant Cl.nd it is necessary"to 
lift LiE: :,;.;.ndle sli.r"htl~ ",0 .!love it fro:!l one ;;osition to another. 
The l<l!1ding gear !.~echanicu 1 latch is cvnnected to the landing gear control ~lve 
b~' a rod. 
The ca.tch and silve ::leci1a.nism on the control valve is designed so that the landing 
;:;car mecr..anical latch control !~ndle, located un the floor of the flight compa.rt­
:!l(;lit, m.ust be raised to the LiTCE H.::.IS:;ID position before the landing gear control 
HIve :andle can 1:::e mo-.,red ':.0 the UF position for retra.cti.:1f the landing gear. 

1'0 !=,ro'lision is ~·le fvr thermal expansion of the fluid in the landing {:!ear hydrau· 
I ic s:rste::1. 
'!'!.e hndir..p gear contr-ol val va \d n aLia.,'!) rel:lain i:l the OOv::·, position when the 
::irpl3.r.e b on the ground. 
TLis 't~":,Hior: conn'?cts the hndinf." ~ear hydraulic s~"stem to the pressure and re-, . ~ 

~,'lni :1:'1nifolds, and any excess fluid rressu:'c ill 7..:1e ::..andine gear D(Y.:r~ pipe is re­
liev'eJ. through ~he ~leed hole located in t!.c h,~r.d pUl!lP shutoff- valve. 

1. The landing ~e~r control valve is loc~ted above thp. 

2. When the ccr;tl'ol handle is i~ ;":~r:?'.ii.L, fluid flOw' 
--=-:-_ or the actuating c;.Tlinders is blocked 
off. 

J. TI-"c Itltldin~ eear l:ltci. control ha.ndle ~11St be -~ the to-fran 
__ -::- _--:-_ l'o::;i tion before tr.e position ca.n 
be selocted. 

OT.7 ... 
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4. ~'lhen on the ground, the landing gear control valve latch raised, 

., 

. must be in the position • up 

down 

WIDING GE.Ah Th'DICATOR LIGHTS 

The landing gear indicator lights are located on the right side of the main inBtru· 
ment panel. 
The green light will illuminate when both main landing gears are down and. locked 
and the control lever is in the NEUTRAL P9sition. The red light will illuminate 
when the gear or control lever is in any other position. 

.. 
LANDING GEAR WARNING HORN 

The landing gear warning horn, located in the flight compartment to the lett ot 
the pilot's seat, will sound when one or both throttles are positioned less than 
approximately one-quarter open and the gear is not down am locked. 

1 • The green light canes on when both main gears are 
and and gear selector is in 

position. 

2. The warnine horn will blow when either throttle is down, locked, 
retarded to if the gear is not neutral 
and • 

one-quarter, 
down, locked 

. 
FLIGHT :.'H.EEL BRAKE 

A flight wheel brake is secured to the lower rear face of the firewall in each 
nacelle and consists of a length of heavy flexible belting faced with small steel 
plates. 
As tl-e landing gear is retracted into the nacelle, the flexible brake contacts the 
tire tread and stops the rotation of the wheel. 

1. A flight wheel brake is installed in each to 
the rotation of the wheel after gear retraction 

-
nacelle, 
stop 

-- - .... 
OT.7 •• 
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A fully swiveling·, non-retracting tail wheelis mstalled on the airplane. 
Major canponents of the tail wheel gear consist ot the wheel and axle a88_17, 
tire, oleopneua'Ilatic strut, fork, spindle, and tail wheel locking device. 

TI.IL ~lHEEL SHOCK AE30RBER STRUT 

The tail wheel shock absorber strut is attached at the upper end to the spindle 
and at the lower end to the tail wheel fork. 
Impact loads on the tail wheel strut are absorbed by forcing the hydraulic t~u1d 
present in the strut assembly through a restricted opening in the st~ piatOD. 
Taxiing loads are absorbed by the compression of- the air present in the upper 
chamber of the strut. 

TAIL \.'HEEL LOCKliJG MECHANISM 

The spring-operated lock at the tail ~eel consists of a key and slot mechanism­
w-ith the slot located on the spindle and the dey hinged to the fuselage struct.ure. 
The key is released from the slot by the control cable connected to the control 
handle located on the control pedestal, allowing the tail wheel to turn freely tor _ 
towing or taxiing the airplane. 

1. The tail wheel gear is • 

2. The tail wheel gear has a ______ strut to 
help absorb loads and loads. 

J. A lock is incorporated on the tail 
wheel spindle. 

4. A control handle on the ___ ' is used to __ _ 
and the lock. 

OT·"I 

ft,tll swiveling non­
retractable 

shock absorber, 
impact, taxi 

spring ~perated 

pedestal, lock, 
. W'llock 

t, 
'",'" 

.~~ 
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V Ai VI HANDlI 

-
Wh.n lo.ch con.rol hondl. I. pullod back 10 
"LATCH liAISED" _Itlon, vol". calch h pull.d 
down by .h. conn ... ln, rod. The ...... ",In,. 
In.o po.I.lon .a hald c •• ch down. The latch •• 
are ral,.d cleor of the octuatlng cylh,d.r hook •• 
Control voh,. handl. can be moYed to .h. flU,., 
po.I.lon al.h •• hoe o".mblydl.plac • • tho dag 
ond .lId •• on catch. londlng ,eor II Nlroct.d. 

$-

LATCH 
RAISED 

-
When ,h. control volv. hand I. 
I. mav.d 'a"NEUTIt .. L" po.ltlan 
o ft.r r.'rac,lon, the latch •• 
a,,' omotlcally Ollume ,h. 
" SPitiNG LOCK " pa.I.lan. 
' h. lotch., are .prlng load.d 
in .h. guld •• to Qutomatlcally 
latch ,h. landing lear when 
fully extend.d. Control val". 
handl. alway. can be moved 
'0 .h. "DOWN" po.I.I.p. 

SPRING 
LOCK SAFm (UP 

Ah . r the landlnl v_or II ex. 
tond. d and latch.d, th. latch 
handle 10 ",av.d 10 " rosrflYI 
LOCK" po.lIIon. The lalche. are 
h.ld .. ,u,.ly in ,h. guld ••. 
Mov. ,h. con'rol val". handl. 
'a "DOWN" II alrplan. I •• a 
.tand on ground. 

C ,Aur/ON 

Placo la.ch hondl. In "POSITIVI 
LO CK" anly atr.. fandl", ,.ar 
h ' uUyn'.ndod and la.ched, 

Operation of Mechanical Safety Latch 

c -
POSITIVE A7 

LOCK q 
m 
C 

lj !!I 
~. c 
~~ 

tc i ~ l';J 
~ 

~ 

~ ~ i' ~\A 

? > 
fil 

~ 

"'. . .....:J 

-$ . I . ... ~~·.·.·:~. 
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BRAKE HYDRAULIC SYSTl!2{ 

GElJERAL DESCRIPTION 

The main landing gear wheel brakes can be applied independently by means or two 
brake control valves contained in a single housing and linked to the l"Udder-brake 
pedal •• 
Application or toe pressure on the rudder-brake pedals allows ~raulic fluid UD­
der pressure to flow through the brake cClltrol valves and. the brake operating 
pipes, to the brake actuating cylinders. 

; . 

! 

! 

The brake actuating pistons are forced outward to pressure the brake sbo. a~. 
the brake drums. .f, 
When the rudder-brake pedal is released, spz:ings return the brake shoes ~he an 
position, forCing the brake actuating pistons. inward., and the excess ~c tlu,- c 

id fiows through the brake-operating pipes to the brake cClltrol valve, and. into 
the return pipe to the h7draulic reservoir. 
A parking brake mechanism is provided to secure the rudder-brake pedals in the ON 
position. 

1. The wheel brakes can be applied ___ by means of 
two • 

2. on the rudder-brake pedals provides 
the initial pressure flow to the cy lin-
ders. . 

3. When brake pedals are released, return the 
brake shoes to the position. 

4. A parking brake mechanism is provided to secure· the 
rudder-brake pedals in the • 

• 

independently, 
brake control ~V88 

toe pressure, 
brake actuating 

springs 1 

OFF 

on position 
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COLOR CODE: 

FLUID SUPPLY 
TO ENGINE-DRIVEN PUMPS 

.. FLUH) PRESSURE 
• FROM ENGINE-DRIVEN PUMP 
@ RH BRAKE PIPE 

LH BRAKE PIPE 
FLUID RETURN 

• DIRECTION OF 
MECHANICAL 
MOTION 
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arake Hydraulic System 
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3. 
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6. 

7. 
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I 

H,dnuIic s,- PIwIuIe GIP-: 
Ruddet'·1Inb ..... 

0 Cbedr. Valve -Hydraulic.5yIcem PftllUte ACQIIDula1lOf 

Hydraulic S,steal Fluid Reservoir 

Hydraulic SYSCfIID PftllUte Relief Valve 

Hydraulic 5)'ICetD PftIIU1'e R.eau1a1lOf 

Enaine-Drivea Hydraulic Pump Seleaor 

Brake Control Valve 

IJobp Auembly 

~ Hydraulic Control Panel ~ 
Hydraulic H.nd Pump • 
Brake DiIconnec! Couplinp ~ 

~ 
• 

~ 

'. I 

~ ~ ~ 
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~ 
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1. BRAKES APPLIED 

PRESSURE PoRT ~ Fluid under system ,,",ssure 
flows through valve 

650 psi 
maximum. 
To brakes 

Fluid pressure 
held in brakes 

op.rating pipe. ___ 

Piston outlet 
valve do,MI. 

2. BRAKES HELD 

Fluid pr.llUr. cannot 
enter brak. valy. 

Piston outlet valv. 
closed. Fluid cannot 
fI_ fram brake 
operating pipe 

3. BRAKES RELEASED 

Inlet valy. closed 

Piston outlet val ... 
.-d. Fluid flows 
through piston to 
return pipe until pt'ft 
sure Is ,.Iiwed. 

~ RETURN PORT 

PISTON OUTLET VALVE 
OPERATING 

llfakesare 
appliMl In 

Toe pretsure 
only on rvcIder­
brake pecIah. cIi...ct proportion 

to amount af 
toe pr_,. an 

6~ 
rvcIdef ...... 
pedals. 

~ ... 
"TUNING FORK" ARM 

TOE PRESSURE APPLIED TO RUDDER-BRAKE PEDAL 
FORCES BRAKE VALVE PISTON UP, UNSEATING 'BALL 
AND OPENING INLET VALVE AND CLOSING PISTON 
OUTLET VALVE. HYDRAULIC FLUID FLOWS FROM 
PRESSURE PIPE THROUGH BRAKE VALVE TO BRAKE 
OPERATING PIPE. BRAKE ACTUATING CYLINDERS 
BEGIN TO APPLY BRAKES. DEFLECTION OF THE 
"TUNING FORK" ARM LIMITS PRESSURE- IN THE 
BRAKE OPERATING PIPE TO A MAXIMUM OF 650 
PSI. 

TOE PRESSURE IS !lTILl APPLIED. FLUID PRESSURE 
FORCES PISTON DOWN, CLOSING INLtT VALVE; PIS­
TON THRUST IS TAKEN UP THROUGH DEFLECTION OF 
"TUNING FORK." THIS DEFLECTION INCREASES UN­
TIl FORCE EXERTED BY FLUID PRESSURE ON PISTON 
EQUALS FORCE EXERTED ON PISTON BY PEDAL 
PRESSURE. FLUID PRESSURE IS FELT AT PEDAL. 
BRAKES ARE APPLIED TO A DEGREE DEPENDING 
ON AMOUNT OF PEDAL PRESSURE. 

Operation of Brake Contra' Valve 

COLOR CODE: _ FLUID PRESSURE _ FLUID PRESSURE FLOW 

e 8 

TOE PRESSURE ON RUDDER-8IAI(E PEDAL IS RE­
LEASED. PISTON IS FORCED DOWN TO NONOPERAT­
ING POSJnON BY BaA1CE ACTUATING CYLINDERS 
RETURN SPRINGS AND FLUID PRESSURE; OUTLET 
VALVE OPERATING PIN IN PISTON IS STOPPED 
BY FIXED CROSS PIN AND PISTON OUTLET VALVE 
IS OPENED. EXCESS FLUID IN BRAKE OPERATING 
PIPE FLOWS THROUGH TWO HOLES IN PISTON 
INTO THE RETURN PIPE TO RESERVOIR. BRAKE 
VALVE ALSO ACTS AS AUTOMATIC UNLOADING 
VALVE TO MAINTAIN CONSTANT PRESSURE IN 
BRAKE OPERATING PI:"E, REGARDLESS OF THERMAL 
EXPANSiON OR CONTRACTION OF THE FWID. 

FLUID RETURN FWID RETURN flOW 

0 -
~ m 
0 

~ ~ ..... c 
~ 0 
·--1 -< 

ti ~ ~ 
"2!1 ...;; Q .. ~ !'-2fJ 

I-' I-' tii @ V1 

0 :> 
I ~ 

f; '1 ,.... 
I-' 
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The ';-47 airi1lanes are eq.uipped to extinguish engine fires instaneously while in 
fligi1t or 011 the eround. 
A fire in either the left or rigl:t engine are3. can be extinguished from the pilot 1 i 

coclpart.ment by ,Jeans of a bromocLloror.1~thane (CB) fire e.>..-tinguis[,er cylinder assem 
bly, located on tlie Qutbo:::ru slde of each nacelle at station 187, "lhicr. is connect 
ed by pipes tc the spray ri.r1f located on each enp':ine. 
To operate the G'i fire extincuis:ier s~T3te::l set the selector switch for the engine I 
affected in t;le ur positlon a:ld the Ji;;>clare:e switch in the ON position. I 
The engine fire extinguishing agent is discl1.:1.rp;ed by an electrically detonated ex- i 
plo:;)ivc cartridge '.ILich forces a firinr, pin into the neck of the cylinuer. The i 

firing pin '.'ihen ;1.ctuated, rUf;tures the CE Gylindcr sealing plug and alloW's the ex­
tinpuis)'linp aeent to be rele:ised under pressure to tIle s]:ray r:1ng located around ! 

tne rear power section of tho <jn;rine and the intake throat of the carburetor. i 

--------------------------------------------------------------~-----------------------' 

2. 'frie C3 cy:l.inders :U~e located on the of 

• 

J. '~c (,~>1r%ltc t",n 3:'Stel;., rl.1.C~ t:le selectcr si':itch to 
-:~le resi tion =-.111d the d,lscrl~rpe s1-titcli to t~e 

t'lO!": it, i or: • 

I..,. 813 is ciisch:::.!''''eJ ':I,v an dsLunat.ed explosive ---cartrid.,G':e ,,;Ild ':irin~ i,in. 

5. :;r :then rele'lsed flows under nreS:5ure to the __ _ 
-:-:-__ ;lround the rear power sect ioci J.!id Lie intake 
ti:::"'oat of t,l:e • 

bromochloromethane 

out;;,oard side, 
nacelle 

up, 
un 

elect r lea lly . 

spray ring, 
carburetor 

'li.'<'o firc detection w:lrni!~g :'irrhts ,.re i:l3t,3.11ed on the pilot IS instrument panel to 
indicate \l fire in t!lc right vI' left enc.-ine. A test-button switch, located adja­
cent to the warnlniT lir."hts, tests the tt/o en;:-ine detector circuit consists of 15 
thor:nocollple units connecteel Ul series b:1 ?stestos-insulated fire-z.one wire which 
:ire installe<i for-w,;nrd of the firt'n:all in the accessory section of each nacelle. 
:;hen a fire occu.rs 0r there 13 "in abr,or,na 1 rise in te."!lperature, the thermocouple 
generates aT. electric1.1 sienal wllicb actuates the fire detector relay box (located 
on the radic equipment. rack), \'ihich iIl turn ~ -,lurninates the corresponding warning 
ligllt. 
The circuit receives 24-volt de 1,0\ler +-j,roup:b a 5-ampere circuit breaker located 
in tbe :::tl'l. in Junction box. 
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1. fire detection warning li~bts on the __ _ 
instI'UlIlcnt par.el, indicate a fire in the or 

enF-ines. 

2. thermocOuple units co~~ected in ______ are 
located forward of the firewall in nacelle. 

3. A __ or abnormal rise in ___ actuates a fire 
detector relay. 

4. The circuit i.s ___ and is protected by a ___ _ 
circuit bre:lker. 

PAGE: 2 

DATE: 15 April 67 
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two, pilot's, 
left, right, 

15, series, 
each 

fire, 
teJ:.'lperature 

24-volt dc, 
5 -A.lJ.l pe re 
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Power Plant (8 fire .xtl ... v' ...... Spray RI,.. 

CLAMP 

RIGHT ENGINI 

• HOSE ASSEMILY 

CLAMP 

CLAMP 

PIPE ASSEMBlY 

LEfT ENGINE 

OT.". 
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i. 
2. 
3. 

CB Fire Extinguisher Container 

Pressul'e Gage 
Bonnet 

4. 

5. 
6 . 

PAGE: 
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Bonnet Ground Terminal 
Bonnet Electrical Terminal 
Ho e From Container to Spray lUng 

C8 'i,. Ex tinguisher Unit - Nacelle Piping and Wiring 

OT.' •• 
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LOCATED: COCKPIT FLOOR BETWEEN PILOTS' SEATS 

1. LEFT ~NGINE FIREWAll SHUTOFF VALVE HAN l 

2. LEfT ENGINE FIRE EXTINGUISHER DISCHA GE WITCH 

3. RIGHT ENGINE FIRE EXTINGUISHER OISCHA GE 5 H 

4. RIGHT ENGINE FIREWAll SHUTOFF VALVE H N 
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. MAIN INSTRUMENT PANEL- TYPICAL 

2 3 4 5 6 7 

41 40 39 38 37 36 35 

I. RADIO MAGNmC INDICATOR IIMII 
2. AIItSI'!ED INDICATOR (PILOTS) 
3. CLOCK 
4 . DIRECTIONAL INDICATOR 
5. FLUORESCENT UGHT SWITCHES 
6. REMOTE COMPASS INDICATOR 
7 . MAlK!J BEACON INDICATOR liGHT 
8. GUDE SLOPE AND COURSE INDICATOR 
9 . AlTITUD! INDICATOR 

10. AUTOPILOT DIRECTIONAL INDICATOR 
II . MAGNmC (STANDBY) COMPASS 
12. AUTO"ILOT AmTUDE INDICATOR 
13. AUTOPILOT VACUUM GAGE 
14. COMPASS COIIJIECTION CARD 
15. AIRSPEED INDICATOR (CO-PILOTS) 
16. OIL TEMPERATURE INDICATOR 

IDUAU 
17. FREE AIR ~PERATURE 

INDICATOR 

J I"OP S· 7 89 

8 9 10 11 12 13 14 15 16 17 & 18 19 

34 33 32 31 30 29 28 'IT 26 2S 24 23 22 21 20 

18. ALnMETER ICO-PILOTs) 

19. CRITICAL TEMPERATURE 
WARNING UGHTS 

20. lANDING GEAR INDICATOR 
LIGHT (RED) 

21. LANDING GEAR INDICATOR 
L.IGHT IGREEN) 

22. DOOR-OPEN WARNING 
UGHT 

23. CARBURETOR AIR 
TEMPERATURE INDICATOR 
rDUAU 

24. AUTOPILOT OIL PRESSURE 
GAGE 

25. STATIC PRESSUILE SElECTOR 
VAlVE SWITCH 

26. DE-ICING SYSTEM PRESSURE 
GAGE 

27. CYUNDER HEAD TEMPElATlJRE 
INDICATOR (DUAl) 

2a. RIEl QUANTITY INDICAT.OI 
29. REMOTE COMPASS 

CORRECTION CARD 
30. FUR PRESSUH GAGE !DUAL! 
31 . OIL PtiSSUlE GAGE IDUAU 
32. AUTOPIlOT SPEED CONTROL 

VALVE KNOllS 
33. MANIFOLD PRESSURE GAGE 

(DUAU 

34. TACHOMETER IDUAU 

35. RADIO ALTIMETER 
36. ALmuDE UMIT INDICATOR 

UGHTS 
37. VERTICAL VElOCITY INDICA TOR 

38. TUIN-AND-SUP INDICATOR 
39. ALmuoE UMIT INDICATOR 
40. ALnMETER (PiLOTSI 

41. WING FLAP POsmON 
INDICATOR 

\ 

-.. :- ; . . 
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D. 
..... 
F. 

:'.J.t i me ter· 
-~t t ic :-'elector VJ.. lve 
Airspeed Indicator 
[i:P!te-vf-Ci.. u1b Indic.1.tcr 
(Short) 1 Hot Tube lb.st .~ssembly 
( Lon? Ii ': nt Tabe l·;a ::;t ".3scl.1bly 

·Pltot-Stotic Instrument Sy.,.m 
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FLIGHT COKTROLS 

GENERAL 
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The airplane is contr91led manually qy the pilot and/or copilot in flight by means 
of conventionally operated ailerons, elevators, and rudder aided by trim tabs for 
manual trimming. 

The rudder is controlled by means of pedals hinged beneath the floor and provided 
with the toe p~ds which have a fore and aft adjustment of 4 inches. The toe pedals 
also function as brake pedals. The elevators are controlled by means of the for­
ward and aft movement of the control column, whereas the ailerons are controlled qy 
means of the control wheel mounted on the control column. All controls are dupli­
cated on the co-pilot'e side of. the cockpit~ except that the parking brake cannot 
be operated from the right side. 

All the control surfaces are constructed from metal frames covered with doped fabric. 
Fabric covering is used to minimize the possibility of control surface flutter. All 
control surfaces are aerodynamically balanced to reduce the control loads. The 
elevators are further balanced by the addition of an 8 pound bobweight. Ailerons 
are "Drooped" 1-1/20 to improve low speed control. 

-----------------------------------------------------,--------.---------------
1. The controls are conventional and manually operated, 

with __ controllable from the cockpit. 

:2. All control surfaces are of ___ frame and __ _ 
covered except the • 

3. Fabric covering is used to minimize _____ 0 

4. All control surfaces are balanced to reduce -----the __ 0 

5. The elevators are _____ balanced by the addition 
of an 8-lbs. _--_0 

6. The ailerons are _l~ degrees to improve ___ _ 
control. 

FOP$.71111 

trim tabs 

metal; doped fabric 
wing flaps 

control surface flutter 

aerodynamically 
control loads 

statically 
bobweight 

drooped 
10\'1 speed 
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The maximum deflection of the control surfaces is: 

RUDDEn. 30 degrees each way from neutral 

ELEVATORS 30 degrees UP and 20 degrees DOWN 
AILERONS 27 degrees UP and 18 degrees DO"t'v'N 

TRIM. TABS 

Trim tabs are provided on both elevators, the rudder, and the right hand aileron. 
These trim tabs are controllable from the cockpit and are for the purpose of trim­
ming the airplane so that it will fly "hands-off". under various conditions of 
speed, power, and load. The maximum movement lJrovided on the rudder and elevator 
is 12 degrees either way from neutral; the aileron 13 degre.es either way from 
neutral. 

1. }.tax control surface deflection is rudder _ R 
or L, elevators up and __ down, ailerons 
_ up and down • 

. --------------------------------------------------~-----------------------
..., ..... Trim tabs are pro.vid'!d on __ , __ , and _ • 

All trim tabs are controlled from the _____ • 

4. !I.ax trim tab movement on rudder and elevator is 
__ either way from neutral, on ailerons __ 
either way fro~ neutral. 

both eleva tors . 
rudder 
right aileron 

cockpit 
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In flieht, operate primary controls with a" steady even movement. Arry rapid move­
ment of the flieht controls results in a whipping action of the airplane and 
places ~~necessary strain on the airplane structure. 

Trim Tabs 

Operate tab controls in conventional manner. 

Gust Lock 

The Company C-47s do not have control locks operable from the cockpit. The locking 
system used in Company aircraft consist of ailerons, rudder, and elevator stops 
that are applied on the ground from the outside of the plane. 

LDGTATIONS 

Duri.nr grour.d operation in gusty wind conditions, any tendency for the control 
... :heel to move should be resisted by holding the wheel in neutral. Restraint should 
not be applied c~r holding the wheel asainst the stops. 

1. The control surfaces gust locks are applied from 'Ii 

the and are __ from the cockpit. 

2. All flight controls should be checked __ to 
ensure that the locks have been removed. 

3. During ground operations in gusty wind conditions, 
the con~rol \iheel should be held __ and not 

in either direction. 

FOPS·789 

ground 
not operable 

prior to leaving the 
ramp 

in neutral 
against the stops 
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The landing gear consists of three units: two retractable main gears with ~ingl. 
wheels and dual brakes; and a tail wheel gear which is not retractable, but i8 full 
swiveling. 
Extension and retraction of the main gear is accomolished by hydraulic actuating 
struts which are controlled by the landinp gear control lever on the hydraulic 
control panel. 

1. The three units of the landing gear are and 

MAIN GEM 

two retract.able main 
gears, non retracting 
tail gear 

The main single-wheel landing gear retracts forward and up into the nacelle of each 
wing. 
Each main gear consists of two oleopneumatic shock struts, trusses, links, yoke, 
rear brace strut, hydraulic actuating cylinder, bungee or compensator, safety 
latch, warning light switches, wheel, and brakes. 
When the gear is fully retracted, the projecting ends of the axles are held against 
rubber bun.pers installed in the sides of the nacelles leaving a small ~rLion of 
the tire projecting below the lower contour of the nacelle. 

1. The main gear retracts 

2. When the gear is fully retracted, a small portion of forward 
the protudes below the • 

tire, nacelle 

JI.AIN GEAR SHOCK STRlJT 

Each main gear wheel is mounted between two pneumatic-hydraulic shock absorber 
struts which absorb the landing and taxiin~ loads imposed on the airplane. 
Landing loads are absorbed nainly by forcing the hydraulic fluid in the strut 
through an orifice located in the lower cylinder of the strut. 
Taxiing loads are absorbed principally by the compression of the air in the upoer 
chamber of the strut. 
Piping between the two struts aids in balancing the· air pressure. 

FOPS·789 

",--
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• 
1. Each r.sin gear is Illounted between two . 

• . 
. 2. laming loa.dfiJ are absorbad l'!Jainly by • pneumatic~aulic 

shock absorber S~rut8 

3. Taxiing loads are abs orbed b7 ot air. hydraulic fluid 

campressiQll 
, 

L.Umn~G CZAR ;'CTU";'Tn~G CYLJ:J..DER 
. 

The landinp: gear actuating cylinder, attached to the naceUes structure art ot the 
fir:ewa:a, extends tt.rough an indentation in tt.e oil tank, and is tolted to the up-
per truss of the landirlY. ,ar. 
~'~en l{Ydraulic fluid under pressure is directed to the upper en4 of .the actuating 
Ci~li."lder:, the piston rex! extends am lowers the landing gear. 
~i:t:.ef1 hydraulic fluid ur.der pressure iscl1rected to the lower end of the actuating 
cylinder, the piston rod retracts, pulling the lan:ling E!ea.r up into the nacelle. 
The actuating cylin4er Llechanism includes a dashpot which se~s as a" shock absorb-
er so U.at the act.uating c~linder piston canes to rest slowly at the end or the 
retracting stroke without damar-e to the attachin.p: structure. 
'!'he dashpot traps some of' the hydraulic fiuid at the end ot the retracting stroke 
md. the fluid 1s forced t:r.rough- a hole mthe dashpot, absorbing the energ)" an:l 
convert"!.n~ it into r.eat in the Slllle manner as a shock absorbing unit. 

1. The laliding gear actuator is belted to the 
of the (!ear. 

~ 

2. :iydra,uUc ~l~ssure direc~e1 to the end or the bolted 
;,ctuator the ~.!ir. 

3. H~rdr . .!iulic rressure di~ected to the end of the upper, 
a.ctuator the gear. extends 

, T!1e actuator mechaniSm includes a which acts lower, 0+. 

as a • retracts 

dashpot, 
shock absorber 

. -
.' 

. 

OT."" '.' ~' ""-. -." ..... -

.~. 
. I 

• 
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1 • If hydraulic system pressure falls below normal but 
• the hydraulic fluid lever remains constant, 

hydraulic leak is indicated. 

2. In this case, turn off the auto pilot and operate alJ internal 
hydraulic units with the . 

- ---------
3. If the hydraulic fluid quantity at the sight gage emergency hand aux pump 

indicates an increasing loss of fluid an --leak is indicated. 

4. In this case, isolate all units by the valves external 
and turning off the auto pilot by the valve. 

5. A leaking unit may then be determined by turning closing; 
on each unit, , and observing the . emergency autopilot 

shutoff 

6. Emergency landing gear extension is accomplished one at a time 
by start valve , gear lever , hand pump hydraulic fluid level 
until gear is down and __ and checked 
from the cockpit. 

7. The gear selector lever is then , and the CLOSED; Do\\'N; 
latch lever put in the _____ position. spring locked 

visually 

s. Then check the lights ON and the -- returned to ne~tral 
light OFF. positive lock 

9. Check landing warning horn for gear down and locked green 
by • red 

10. For emergency wing flap operation, star valve , retarding a throttle 
flap lever in desired position, hand pump until f1apf 
in position, then flap lever to • 

CLOSED 
desired 
NEUTRAL 

OT.' •• 
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; 

II. In caBe of complete loss of hydraulic fluid or a I landing gear hydraulic failure, the gear can be ex-
tended by to the down and latched position. I 

I I • I 

12. It must be remembered that the landing gear is held I free fall I 
in its UP position by __ in the up line, as long . 

I i 

as the gear lever remains in . 0" I · i 
I 

I ! 
1.3 • wben the gear lever is put in the donw position, i trapped hydraulic fluid; 1 I 

this trapped fluid in the up line is to the I I 

hydraulic _, allowing the gear to ,. I I 
I 

I 

I 

14. In case the gear is extended by the aux hand pump, bypassed 
, 

i I 

the gear down line pressure gage shows 
; 

return line i pres- • ! I 

sure as soon as pressure on the is released, ! free fall i I 
or the lever is returned to . i 

I I l 

I I 

I ! 

15. In this case a safe landing can be made providing I zero 
the - comes on when the gear handle is returned I hand pump 
to neutral and the latch is in . I 

I I 
1 

I 
16. The Ale may be safely landed in case of safety I green light , 

latch failure, if the landing gear is __ and I POSITTI'E LOCK 
the system pressure is __ psi, and the landing 
gear lever is left in the position. 

17. In this case, pressure in the gear actuator down fully down; 850-900; 
line is indicated on the gage. I down 

18. The horn in this case _ and the red light will landing gear down line 
__ , -since the switches are connected to the 
safety latch and landing gear lever. I 

! 19. Upon landing under these conditions, brakes should will continue to sound; 

- <>r used • stay on 

20. In landing without fluid pressure, because of failur~ not be used; 
in the lines between the hand pump and the gear lightly as possible 
actuator, the will hold the gear for a safe 

Jl.ear down latches I-

landing. 

OT·'1t 
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ROUTES OF ESCAPE AND eMERGENCY EXITS 

BAGGAGE 
DOOR 

C-47 AND R4D SERIES AIRCRAFl 

C-117 SERIES AIRCRAFT 

BAGGAGE 
DOOR 

MAIN CARGO 
DOOR 

MAIN CARGO 
DOOR 

IN=UGHT ESCAPE 

-''«, ALTERNATE GROUND ESC.APE 

••• FOR GROUND ESCAPE 
ENGINE NOT OPERATING 
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