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1. OXYGEN FLLER VAILVE
(SOME AIRCRAFT}

2. AUXIUARY FUEL TANK
ALLER NECK
y 3. MAIN FURL TANK
ALLER NECK
4. OUTER WING TANK
FILLER NECK
. 5. OlL TANK HALLER NECK
6. Ol TANK DIPSTICK
ACCESS PANEL
4 7. WATER SUPPLY TANK
ALLER
8. PROPELLER DEICING
TANK FALLER NECK
9. HYDRAULIC RESERVOIR
5 & FALLER NECK
7 10. INFUGHT WINDSHIELD

8 AND CARBURETOR
DEICING TANK FAILLER
° NECK {SOME AIRCRAFT)
* 11. WINDSHIELD DEICING
10 TANK HLLER NECK

*12. CARBURETOR DEICING
TANK ALLER NECK

* 13. WINDSHIELD AND
n CARBURETOR DEICING
TANK ALLER NECK

TANKS NO. USAF NATO
TANKS | SPECIFICATION SYMBOL

ENGINE OIL e MIL-L.-6082 0117
GRADE 1100-A
4 MIL.F.5572
(8,5C-47) | RECOMMENDED
GRADE 100-130 F-18

ALTERNATE GRADE
115.145
91-96 F-15

FUEL

HYDRAULIC
FLUID

ALCOHOL

MIL.C.5606 H.515
UNCHANGED

) 0 _
\.\“\w&

* C-47 and C-117 series aircroft OXYGEN N ML-0-27210 -
WATER 2 - PORTABLE
t R4D series aircraft WATER
$£5C-47 series aircraft APP CIL - - MIL.L.8303
Figure 130
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SECTION 1i
NORMAL PROCEDURES

TABLE OF GONTENTS

PREPARATION FOR FLIGHT.

FLIGHT RESTRICTIONS.

For flight restrictions on the aircraft, refer to Section
V of this Flight Manual,

FLIGHT PLANNING.

Preflight planning data, such as required fuel, air-
speed, power settings, etc, to complete the proposed
mission should be determined, using the operating
data contained in Appendix of this Flight Manual.
Refer to Section V for alternate fuel grade limits.

Preparation For Flight ..o sncsensnesrerrsesssnssssesasnsnsasassssnss 2-1
Exterior Inspection ... . 2-2
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TAXEAG  ooooeeecirrvcenrcniinncinrecrsrrcseerscsrasssresseesssaniresssssrasanssessrvs snosanes 2-5
ENgine RUDUP ..ot onas s seresssssmoncssomseeseosssnassasersssssesenas sssssssosns sesns 2-8
Crew Breifing - Typical eeeretsnetarsratarassetsensansrenen 2-9
Before Take-Off ... s aecesesseneersesaens 2-9
Take-Of ond Climb 2-10
Cruise eerteerintoesrensassessasae bt earent s rreeraats 2-12
Flight Characteristics ..o smissssssssssssssnssens 2-12
DESCONt .. s et s see et pessers e e ness asanaancanes 212
Before Landing ........ccccoeevevenvvvmnrccnrennenrecere e 2-13
Laonding .. eeterrerseseresatasteereraeaessr e rarae b ars e aereaserebter 2-13
Landing on SHppery RUAWAY ..o reereessvecssecrnuensesessssnensesssnsersessossansonses 216
AR LONAING oo e sareernet e e enen e rssnorere s nreeRsarsasa s s s assare s 217
Touch and Go Landings  .........cccoeeicveenereictnnc s esressesressssesesssseasssssscsrasssssens 217
Two-Engine Go-Around ................ eerererreseatasesers ebsrresarsearenessrrerbees 2-17
Post Flight Engine Check ...t ctesasasssiseee e rssassss s sves 2-18
Engine Shutdown ..ot e aae st s rn e s e ge veabese b 2-18
Before Leaving AIreraft ..ot eass et st ssscensesessens 219
Abbreviated Checklist ..o, 2-19

TAKEOFF AND LANDING DATA CARD.

A takeoff and Landing Data Card is contained in
the Pilot’s Abbreviated Flight Crew checklise T. O.
1C-47-Clsl-1. Compute the Takeoff and Landing
Data Card as illustrated in the Appendix.

WEIGHT AND BALANCE.

Check the aircraft weight and balance (refer to the
Handbook of Weight and Balance, T. O. 1-1B-40).
Refer to Section V of this handbook for the weight,
limitations of the aircraft, and check the take-off
and anticipated landing gross weights. Make certain
that the weight and balance clearance (Form 365F)
is current and correct. Make certain that the weight,
grades of fuel, oil, and any special equipment
carried are suited to the mission to be performed.
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CHECKLISTS.

The Flight Manual now contains only amplified
checklists; the abbreviated checklists have been
issued as separate technical orders. T. O. 1C-47-
CL-1-1, -2, -3, -4, and -5. Refer to CHECKLISTS
in the Introduction.

NOTE
The term ‘‘climatic’’ as used in the
checklists  indicates equipment

operation or settings which may be
necessary for other than daylight
VFR conditions. This includes
IFR, night, cold weather, tropic,
and desert conditions. The equip-
ment operation or setting will vary
depending on the prevailing con-
ditions, In practice, the response
to climatic items will be the required
switch or control position.

ENTRANCE. (See figure 3.5),
PREFLIGHT CHECKS.

It shall be the responsibility of the pilot to insure
that an interior and exteriot visual inspection as
outlined, and a PREFLIGHT inspection as required
by the Handbook of Inspection Requirements, T. O.
1C-47A-6 have been performed. It shall also be
the responsibility of the pilot to insure that each
crew member has accomplished his individual in-
spection requirement as outlined in this Section and
in Section VHI.

NOTE

The air crew visual inspection pro-
cedures outlined in this section are
predicated on the assumption thae
maintenance personnel have com-
pleted all the requirements of the
Manual of Inspection Requirements,
T. O. 1C-47A-6. Therefore, duplicate
inspections and operational checks of
systems by air crew members have
been eliminated, except for certain
items required in the interest of
flying safety.

THRU FLIGHT CHECKLIST.

The thru-flight checklist is to be accomplished only
when the airplane is assigned missions which re-
quire intermediate stops by the same flight crew
and no maintenance is performed during these stops.
Thru-Flight checklists items are indicated by an

2.2
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asterisk (*). Asterisked items must be accomplished
during an intermediate stop. The remaining items
may be accomplished at the discretion of the flighe
crew. All items under BEFORE TAKEOFF and
subsequent checks must be accomplished for all
flights,

AIRCRAFT STATUS.

Check Form 781 for the status of the aircraft and
determine that the maintenance pre-flight has been
accomplished. The pilot will make certain thas the
inspection as outlined by the Handbook of Inspection
Requirements T. O 1C-47A-6 has been performed
and ascertain that the crew has been briefed. The
checklists presented in this Section are depicted
showing personnel normally responsible for execution
of the required action or assuring that such action
is completed. P, CP, and FM denote pilot, co-
pilot, and flight mechanic respectively.

EXTERIOR INSPECTION.

1. Control surface locks — REMOVED.

Pilot will determine that the control surface locks
are removed and stowed aboard the aircraft.

2. Pitot covers — REMOVED.
Remove pitot covers and stow aboard the aircraft.

INTERIOR INSPECTION.
1. Survival equipment (if installed) — CHECKED.
2. Cargo and equip;nent security — CHECKED.
3. Passenger briefing — COMPLETED.
4. Long range shutoff valves (if installed) - OFF.
5. Master compass indicator — ZERO.

6. Oxygen system — CHECKED.

Check mask and regulator for proper operation.

BEFORE STARTING ENGINES.
*]1. Seat and rudder pedals — ADJUSTED. P, CP
*2. Seat belt — FASTENED. P, CP
*3, Landing gear latch lever - POSITIVE LOCK. P
*4. Hydraulic pump selector — LEFT ENG. GYRO

PILOT — RIGHT ENG. HYDR. SYS: on modi-
fied aircraft — GYRO PILOT POSITION. P

I
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Autopilot emergency shutoff valve - ON and
safetied. P

Star valve = OFF and safetied. P

Wing flap lever - NEUTRAL. P

Hydraulic hand pump and pressure -
CHECKED. CP (Operate hand pump until

landing gear pressure is within limits).

Landing gear lever — NEUTRAL. P

NOTE
The landing gear lever should be
moved rapidly to NEUTRAL position
in otder to trap landing gear down
pressure,

Fire extinguisher switches - OFF. P

Firewall shutoff valves -~ OPEN {(Handles
down). P

NOTE

Leave
starting.

cover open during engine

Autopilot - OFF. P

Parking Brakes — SET. P

Cross Feed — OFF. P (SC-47 only)

Fuel dump switches — OFF. CP (SC-47 only)

Ski selector handle (if installed) -~ AS RE-
QUIRED. P

JATO master switch (if installed) - OFF. P
Radio and electrical switches - QFF. P, CP
Alarm bell = CHECKED. P

Chocks — In place (R & L). P, CP

Battery switch — ON (OFF, if external power
is used). P

APP (if installed) — START and on the line.
FM.

Section 1I

WARNING

Do not operate internally iastalled
auxiliary power plant at any time
with long range auxiliary fuel tanks
installed,

%23, Command radio - ON. P

*24. No smoking and fasten seat belt sign switches
(if installed) - ON. CP

*25. Lights — CLIMATIC. P, CP

*26. Ignition switches — Set master ignition switch
ON, individual ignition switches OFF. P
*27. Fire detection System - TEST. P,CP

*28. Cowl flaps — OPEN, then OFF. CP
29. Static selector switch — NORMAL. P, CP

*30. Fuel quantity — CHECK. P, CP

CAUTION 1

The selector must be turned clock-
wise to prevent jamming.

*3]1. Fuel tank selectors — MAIN or fullest tanks.
P, CP

*32, Carubretor air — RAM/CLIMATIC. P, CP

$ caution 3

The use of carburetor heat requires
constant monitoring to preclude
exceeding CAT limits, Allow 15
seconds delay for actuation of the
door system to each position.

*33, Mixture controls - IDLE CUT-OFF. P
»34. Throttles — CRACKED. P
*35. Propeller levers — FULL INCREASE. P

*36. Manifold presswre — CHECKED. P
Check gage reading and state inches of Hg.

*37. Crew Briefing — COMPLETED. P
STARTING ENGINES.

The co-pilot will start the right engine and the pilot
will start che left engine. It is recommended that
the right engine be started first.
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*1. Propellers clear, fire guard posted. P, CP

*2. Fuel booster pump switch (if installed) — ON:
or wobble pump (if installed) — Operate.

Operate until fuel pressure gage indicates
3 psi. P, CP

*3, Starter switch ~ ENGAGE. P, CP
NOTE

To clear the engine and insure proper
Iubrication, pull the propellers through
15 blades with continuous starter
operation.  Fifteen blades are re-
quired for any start made after a 2-
hour shutdown period. Eight blades
will insure elimination or detection of
hydraulic lock of engine starts made
within 2 hours of last shutdown. If
inertia starters are installed and the
engine has been shut down 2 hours
or more, the propeller will be turned
through with the starter. The starter
will be used as a direct cranking
starter, using the energize and mesh
switches simultaneously.

*4. Ignition switch - BOTH. P, CP

*s. Prime — AS REQUIRED. P, CP

CAurlouj

If the engine does not start, con-
tinuous use of the engine starter
should be limited to 60 seconds.
- Allow 5 to 10 minute cooling periods
between attempted starts,

*6. Mixwre control - AUTO-RICH. P, CP.

Make transition from primer operation to carburetor
operation as engine starts by moving the mixture
control from IDLE CUT-OFF to AUTO-RICH, and
then stop priming.

NOTE

The engine will run rough on prime
only, '

*7. Oil pressure — WITHIN LIMITS. P, CP .,

{ CAUTION

If oil pressure is not indicated with-
in 30 seconds, stop the engine and
determine the reason.

2-4
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*8. Throttle — ADJUSTED. P, CP.

Operate the engine at 1000 to 1200 rpm until oil
temperature and oil pressure are within limits.

CAUTION

Prolonged idling below 800 rpm may
damage the spark plug elbow in-
sulation, as the cylinder head tem-
perature will rise quickly and may
exceed limits.

*9. Fuel booster pump switch — OFF. P, CP

Turn the booster pump OFF after the engine
is running smoothly.

*10. Fuel pressure - WITHIN LIMITS. P, CP
*11. Vacuum pressure — CHECK. P
*12. Deicer pressure — CHECK. P

*13. Hydraulic system pressure — CHECK. P

a. Test the right engine-driven pump with the
landing gear lever in NEUTRAL and move
the wing flap lever to DOWN.

NOTE
As the wing flaps are lowered, the

hydraulic system pressure gage
indication should decrease.

b. When the wing flaps have reached full
down, the hydraulic system pressure should
immediately increase to within limits.

*14. Gear safety pins = REMOVED. P.

Pilot will signal for ground crew to remove the
safety pins.

#15. Start the left engine repeating steps 1 through
10. P

*16. External power (if used) -~ DISCONNECTED.

Pilot will signal for ground crew to disconnect the
external power source.

*17. Battery switch — ON. P
BEFORE TAXIING.

*]. IFF/SIF — STANDBY. P
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*2. Hydraulic pump selector - LEFT ENG. HYDR.
SYS. — RIGHT ENG. GYRO PILOT; on modi-
fied aircraft — GYRO PILOT POSITION. P

*3, Wing flap lever — UP. P

‘ ; *4. Hydraulic system pressure — CHECK. P

C

C

C

NOTE

As the wing flaps are raised, the
bydraulic system pressure gage in-
dication should decrease. When the
flaps reach full up, hydraulic pres-
sure should immediately increase
to within limits.

*5, Inverters — CHECKED and ON.
and main-on. FM, CP

Check spare

*6. Radios and interphone — CHECKED. P, CP
*7. Alarm bell -~ CHECKED. P
*8. Deicer boots — CHECKED, then OFF. CP, P

*9. Hydraulic pump selector {on modified aircraft)~
TAKE-OFF POSITION. P

10. Fuel tank selectors = CHECK. P, CP.

Check by operating the engines three minutes on
all positions. Proper operation: OFF, RIGHT
AUXILIARY, RIGHT MAIN, LEFT MAIN, LEFT
AUXILIARY. Check cross feed if installed, then
OFF.

NOTE

This check will be initiated at this
point and completed prior to take-off.

*11. Engine instruments — WITHIN LIMITS. P, CP
*12. Taxi clearance — CHECK. P, CP

*13. Altimeter - SET. P, CP

‘ WARNING I

The altimeter should be checked
closely to assure that the 10,000
foot pointer is reading correetly.
Due to previous settings of the al-
timeter, the setting knob could have
been rotated until eventually the
numbers reappeared from the oppo-
site side, thus indicating a 10,000
foot error.

Section |}

*14. Flight instruments - CHECK. P.

Check instruments as follows:

a. Airspeed indicator — ZERO.
b. Vertical velocity indicator — ZERO.

¢. Turn-and-slip indicator needle -
CENTERED.

d. Directional
CAGED.

indicators -~ SET AND UN-

e. Attitude indicators -~ SET AND UNCAGED.
f. Clock —~ SET AND RUNNING.
15. Ignition grounding check (idle) - CHECK. P
Pull master ignition switch OFF momentarily

and note that the engines cease firing com-
pletely,

CAUTION

This check should include a check
of the left and right positions of
the individual ignition switches to
prevent possible damage during the
subsequent power and ignition check.

*16. Chocks -~ REMOVED. P, CP.

Upon direction of pilot ground crew will remove
chocks.

*17. Gear safety pins and pitot covers — STOWED.
P

*18. Doors and hatches — SECURED (door waming
lighe OUT). CP

*19. Before taxiing check - COMPLETE. CP
TAXIING.

For Turning Radius Diagram, See Figure 2-1.
*1. Parking lrake — RELEASED. P

*2. Brakes — CHECK. P, CP

CAUTION

Do not turn the aircraft with the
beakes fully applied to one wheel,
since this may damage the tire,

25
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VERTICAL CLEARANCES

PROPELLERS.............. 12 FT 4 IN.
WINGTIP ........coeveenn 9FT4IN. °
FUSELAGE........... 16 FT.111/2 IN.

Figure 2-1
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" Tail wheel = UNLOCKED. CP, P

NOTE
Roll the aircraft foeward o relieve
the tail wheel locking pin from
possible side load.
Flight instruments - CHECK. P, CP

Hydraulic pressue — MONITOR. CP

b TAXIING WITH SKIS.

! ’ A.

Coasiderably more power is necessary to keep
the aircraft moving during texiing in smow,
The coatrol column should be held back
firmly, the flaps should be up at all times, and
taxiing should be dome at minimum speeds,
Choose the taxi course carefully and, if
possible, avoid taxiing cross deift. Avoid
using excessive differentisl engine power
since it may result in bending or breaking the
skis. The aircraft should be stopped on the
bardest available surface to prevent possible
ski bresk-through or sticking. Downwind
taxiing on ice should be done very slowly
with the control column held well forward.

NOTE

Do not use beakes while taxiing with
skis,

Several methods may be successfully employed
for unsticking the skis; however, these
methods are not completely satisfactory under
all coaditions and the pilot must thoroughly
evaluate every situation and use good judg-
ment in determining the method to be used. If
the surface is ice and bas a thin layer of
snow (not more than a foot), the skis may
be freed by retraction sad extension. If the
snow is deep and soft, a rope can be drawn
back and forth under the ski. If this fails to
free the ski, it may be necessary 1o dig the
snow from under the wheels, insert a support
under the wheels, and then dig the snow from
under the skis. Care should be exercised to
insure that the supports used under the wheels
do not damage the tail surfaces when taxiing
off,

Mazimum power may be required to start the
aircraft moving, particularly if heavily loaded.
Always insure that the engines bave reached
proper operating temperatures and the oil is

Section li

warm enough to use high throttle settings be-
fore attempting w taxi. If it is difficalt to
break the aircraft free, use a simultaneous
back and forth rocking of the contro! column
with application of right and left dder, while
applying sufficient throttle to break the air-
craft loose. This method should be used oaly
when absolutely necessary; caution should be
exercised to prevent nose-over and tail section
damage, It may be necessary to dig away
more snow or ice from the sliding surfaces of
the skis, or to pack the snow for a short
distance forward of the skis by snowshoeing.
If all else fails to free the aircraft, apply
take-off power and then retract the skis.
When the aircraft starts to move, place the ski
selector handle in DOWN position and con-

tinue run,
{CAUT!ON

Do not use JATO to free the aircraft,

. After the airceaft begins to move, retard throt-

tles as necessary to maintain desired speed.
On glare ice, keep the forward speed at a
minimum by intermitteat applications of power.
Avoid rapid opening and closing of the throt-
tle. Use exuwreme care while taxiing under
these conditions, particularly in strong winda.
When turning out of the wind, or when operat-
ing in comparatively deep, loose snow, tumns
can best be accomplished by a blast of the
slipstream on the rudder while pushing forward
on the control column to take as much weight
off the tail as possible without nosing up.
Excessive power during turns will cause a
more or less lateral drifting to the outside of
the turn, This may be dangerous if the out-
side ski tends w dig in, or strikes a hard
drift or hidden rock. Excessive speed during
a turn from downwind to upwind during good
sliding coaditions will result in an exaggerated
lateral movement, If it is desired to make a
small radius wurn, it is advisable to remove
the tail ski bungee cord, if attached. When
making turns on deep snow, difficulty in
maintaining forward speed may.be experienced.
This is caused by too great a reduction of
power on the engine inside the wm. It is
generally necessary to retain about half chrot-
tle in order to prevent the aircraft from stop-
ping. An accepted procedure is to follow the
form of an octagon rather than a circle when
executing tums under difficult conditions.
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If caxiing is necessary for an ex-
tended period, use caution to prevent
" “overheating of the engines, especial-
ly when snow conditions require
high power settings for taxiing,

ENGINE RUNUP.

If possible, head the aircraft into the wind for runup,
If the aircraft is not headed into the wind the power
and magneto check may be affected. Maintain con-
trols in a neutral position during runup.

*1. Tail wheel ~ LOCK. CP, P
*2. Parking brakes — SET. P
*3. Manifold valves - BLEED. P

*4. Engine instruments — WITHIN LIMITS. P, CP

i CAUTION

Cooling of the cylinder heads,
barrels and ignition harness is in-
"sufficient for prolonged periods of
ground operation above 1400 rpm.
Do not allow cylinder head tem-
perature to exceed 232°C.  See
Section V.,

*s. Fuel tank selectors — MAIN OR FULLEST
TANK, ctoss feed - OFF. P, CP

*6. Propellers -~ EXERCISED. P

With engines operating at 1700 rpm, move propeller
controls to DECREASE RPM, then to full INCREASE
RPM (minimum governing speed is 1200 rpm). Repeat
this procedure three times during cold weather.

*7. Generators — CHECK. CP
Check ammeters for parallel; check paralleling during

rpm decrease and increase.
*3. Fluxgate compass ~ CAGED. P

9. Propeller feathering check (1700 rpm) -
CHECK. P, CP

Push right feathering button and allow for 200 rpm
drop, then pull out feathering button (check ammeter

2-8
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for change during feathering).
feathering using same procedure,

Check left propeller

10. Two-speed supercharger (if installed and
operative) — CHECK. P

a. This test is made to desludge and to check
the operation of the blower mechanism.
Set the throttles to 1700 rpm. Oil pres-
sure should indicate at least 40 psi.
Shift to HI BLOWER position and at the
same time watch for a momentary drop in
oil pressure, and check the manifold pres-
sure gage to make certain the manifold
pressure does not drop. (Prolonged
fluctuation or loss of manifold pressure
indicates improper clutch engagement. In
this case, return the supercharger control
to LOW BLOWER, reduce engine speed
to 1000 rpm, and repeat the test.) While
in HI BLOWER, open throttles to obtain
manifold pressure slightly below that
prescribed for cruising, with engines
running at not more than 2000 rpm. Lock
the throttles at this setting and make
certain the oil pressure, cylinder head
temperature and fuel pressure are within
limits. Immediately shift to LOW BLOWER
without hesitation (in order to avoid
dragging or slipping the clutches) and at
the same time observe the manifold pres-
sure gage for a sudden pressute drop.

NOTE

If malfunction is suspected allow
two-minute clutch cooling period
prior to recycling.

11. Propellers -~ EXERCISED. P

To insure warm oil for propeller governing by re-
placing cold oil put in by feathering action,

12. Carburetor air and deicer alcohol — CHECK.
P, CP

a. Carburetor air — HOT. Note increase on
carburetor air temperature gage.

b. Carburetor deicer alcohol —~ ON.

Note decrease on carburetor air temperature gage;
then OFF.

¢. Return carburetor air to RAM.

*13. Power and ignition check — CHECK. P, CP

3
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a. Power and ignition check: This check will
be performed on one engine at a time to
prevent nose-up and brake slipping acci-
dents. Retard one throttle to 1000 rpm, and
advance opposite throttle to a manifold
pressure equal to field barometric pressure.
Tachometer should read 2450 % 50 rpm on
aircraft equipped with paddle blade pro-
pellers and 2350 % 50 rpm on aircraft
equipped with narrow blade propellers,
Turn the ignition switch from BOTH to
LEFT then back to BOTH, and from BOTH
to RIGHT, then back to BOTH pausing at
each position to allow rpm to stabilize.
Observe rpm drop (65 rpm maximum, 25 rpm
normal). Retard throttle to 1000 rpm, and
repeat check on other engine. If rpm drop
exceeds 65 rpm on either magneto of either
engine, the difference in drop between
magnetos on either engine exceeds 40 rpm,
or excessive engine vibration exists, shut-
down the engines and inspect for mal-
function.

NOTE

. The limits for the above power check

are desirable; however, unpredictable
local conditions may cause the
tolerances to be exceeded even
though the propeller-engine com-
bination is performing satisfactorily.

.When heading iato the wind, add

approximately two rpm for each one
mph wind velocity; when tailing into
the wind, subtract approximately 2
rpm for each one mph wind velocity.
Crosswinds will cause buffeting
and rpm surging,

CREW BRIEFING-TYPICAL.

Crew briefing -~ COMPLETE. The pilot will brief
the co-pilot, navigator (if applicable) and flight
mechanic on the following:

a. Type takeoff (normal, minimum run, JATO
etc.).

b, Power application and abort procedures.
c. Oral and visual signals for gear retraction,
d. Emergency procedures,

e. Departure instructions.

Section I

BEFORE TAKE-OFF.

1.

10.

11.

12.

13,

14.

15.

16.

17.
18.
19.
20.
21.

22.
23,

Supercharger handle (if installed) - LOW
BLOWER. P

Wing flaps - UP. P

. Engine and flight instruments — CHECKED.

P, CP

. Hydraulic pressure -~ WITHIN LIMITS. P

. Cowl flaps - TRAIL. CP

Carburetor air - RAM/CLIMATE. CP, P

CAUTION §

The use of carbutetor heat requires
constant monitoring to preclude
exceeding CAT limits.

Mixture controls — AUTO-RICH. P

Propeller conwols — FULL INCREASE. P

Trim - AS REQUIRED, P

Autopilot — OFF. P

Cross feed — OFF. CP (SC-47 only)

Flight controls — CHECK FOR FREEDOM
OF MOVEMENT. P

Take off clearance - OBTAINED. CP

Crew briefed and passengers checked. Take-
off and landing data card reviewed, P

Fuel booster pump switches — ON. CP

Windshield wipers and defrosters — CLIMATIC.
P, CP

Pitot heat — CLIMATIC. CP
Anti-icers — CLIMATIC. CP
Landing lights —~ CLIMATIC. P, CP
Anti-collision light — CLIMATIC. P
IFF/SIF — AS REQUIRED. CP

Throttle friction lock — ADJUSTED. P
Tail wheel - LOCKED. CP, P
29
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POWER ADBUSTMENT
AT SAFE ALTITUDE
CLIMB POWER OR,
AS REQUIRED

MAINTAIN MAXIMUM
POWER UNTIL REACHING

120 MPH (104 KNOTS)

TAKE-OFF AND CLIMB

TYPICAL

Hote: Refer 1o the Appendix for tokeoff
and climb parformance dota,

TAKE-OFF (AT OR
ABOVE MINIMUM

MAINTAIN HEADING BY

CONTROL SPEED) -USE OF DIFFERENTIAL TAIL WHEEL
POWER OR RUDDER LOCKED — BRAKES
Wt RELEASED
i T <l e e B

COWL FLAPS POWER REDUCTION  GEAR UP (AFTER CHECK ENGINE THROTTLES ADVANCED
{AS REQUIRED)  (TO NORMAL RATED]  REACHING MINIMUM INSTRUMENTS TO MAXIMUM POWER

SINGLE-ENGINE (WITHIN LIMITS)

SPEED)

Figure 2-2

TAKE-OFF AND CLIMB. (See figure 2-2.)
Release brakes and advance throttles to maximum
power. Check instruments within limits after power
application and after engine instruments have stabi-
lized. As the brakes are released, a slight change
in heading may occur; correct by use of differential
power or rudder application. It is recommended
that beake application, to maintain directional con-
trol, be used only when absolutely necessary.
Allow the aircraft to accelerate without operating
the elevator control, and the il will rise to level
flight awitude between 43 and 52 knots (50 and 60
mph)., Continue accelerating and allow the aircraft
to fly off at minimum control speed or higher.

1. Landing gear - RETRACT. CP

a, Landing gear latch lever — LATCH
RAISED.

b. Landing gear lever ~UP.

c. Landing gear lever — NEUTRAL, after
gear is fully recracted.

NOTE
The landing gear latch lever will
automatically return to SPRING
LOCKED position.

2. METO Power ~ 42.5"" HG. 2550 RPM. CP
3. Laading lights (if used) - OFF. P, CP

4. Climb power — 36’* HG 2350 RPM. CP
2-10

NOTE

86 per cent METO power is recom-
mended during climb to prevent high
CHT; bowever, lower powers may
be used when necessary.

5. Cowl flaps — ADJUSTED. CP
NOTE

If CHT cannot be maintained within
limits during climb by adjustment of
the cowl flaps, increase airspeed or
adjust power as necessary.

6. Engines, wings, and fuel syphoning ~ CHECK.
FM.

7. APP (if installed) - OFF. FM

8. No smoking and fasten seat belts signs —
AS REQUIRED. CP, P

9. Fuel booster pump switches (if installed) -
OFF. CP

Check fuel pressure and turn fuel booster pumps off,
one at a time after reaching a safe akitude (1000
feet).

MINIMUM RUN TAKEOFF/JATO TAKEOFF.

The minimum run takeoff techaique described here

will produce the results stated in the takeoff charts
in the Appendix. For minimum run takeoff, hold the
brakes on and apply maximum power. Holding back
ptessure on the column, release the beakes, and
gradually release back pressure om the control
column. At approximately 39 knots (45 mph), lower
14 flaps, keeping the aircraft in a tail low attitude.

3
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The aircraft will become airborne at 52 to 61 knots
{60 to 70 mph). When the aircraft is safely airborne,
the gear should be raised and pormal climb estab-
lished, If JATO is being used, best results are
obtained if the jet assist is fired at approximately
30 knots (35 mph).

l WARNING I

Lift-off can be made at speeds less
than minimum control speed; how-
ever, it must be remembered that in
the event of engine failure, under
these conditions, power will have

to be reduced on the operative
engine to maintain directional con-
trol.
1. Petform ‘‘Before Takeoff’”’ -~ CHECK. P, CP
2. Passengers and baggage ~ READY FOR

TAKEOFF. FM
3. JATO Master switch -~ ON. P
4. Brakes - ON. P
5. Power — 48" HG MAXIMUM, P
6. Power output — CHECKED. CP, P
7. Brakes -~ OFF. P
8. JATO - FIRE AT OPTIMUM SPEED. P
9. Wing flaps — 1 DOWN at approximately 39

knots (45 mph). CP

10. Landing gear lever — UP — on order. CP

11. Flap lever — UP at 87 knots. CP

; CAUTION ;
o~

Expended (fired) JATO uaits should
not be jettisoned until the aircraft is
airborne, If JATO units are dropped
befare the aircraft is airborne, vary-
ing degrees of fuselage damage will
result, depending upon the attitude
of the aircraft and the type of runway
surface being utilized.

OBSTACLE CLEARANCE,

Use the minimum run takeoff procedure. Climb at
76 knots (88 mph) with maximum power and wing
flaps set at Y until the obstacle is cleared. When

Section I

the obstacle is cleared, increase airspeed to 87 knots
(100 mph), and retract the wing flaps, increase air-
speed to 104 knots (120 mph) and reduce power to
METO. Drop JATO (if used), JATO mastet switch
off, and proceed with normal dimb.

CROSS-WIND TAKEOFF.

Before takeoff, refer to the takeoff and landing cross-
wind chart and determine the minimum liftoff speed.
Liftoff should be made at the speed computed from

_the takeoff and landing crosswind chart or minimum

single engine speed, whichever is greater. In a
crosswind condition, roll aileron into the wind and
apply power as for a normal wmkeoff. Differential
power may be necessary to maintain directional
control. Should this be necessary, retard the de-
sired throttle and reapply it as is required to main-
tain directional control. The tail should be raised
as soon as rudder conwol becomes effective to
lessen the possibility of the upwind wing rising
before the downwind wing, As speed is increased,
the amount of aileron displacement should be
gradually reduced, but keep some control applied
until ready to lift off. The aircraft should be lifted
off at the computed lift off speed. When safely air-
borne, apply sufficient drift correction to maintain
a track over the runway.

NOTE

It is recommended that beake appli-
cation, to maintain directional con-
trol, be used only when absolutely
necessary.

SKI TAKE-OFF.

The ski take-off is similar to the normal wheel take-
off. The run may be longer depending upom pre-
vailing sliding conditions and the gross weight of
the aircraft. Take-off from hard-packed sanow or
rough ice will neccessitate variations to fit the in-
dividual case. If the wind is not too strong aad the
snow is wind-packed in drifts, line up parallel to the
drifts (drifts usually follow a definite pattem as a
result of prevailing winds).

NOTE

Depending upon snow conditions, it
may be advisable to prepare several
wacks along the proposed take-off
course by taxiing over the leagth
of the run several times prioc to
takeoff. This procedure will assist
in shoctening the take-off run.

1N
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After starting the take-off ground run, it is recom-
mended that the wing flaps be lowered to Y DOWN.
If there is possibility of damaging the flaps by
flying chunks of snow or ice, they may be left in the
UP position until an airspeed of 35 knots (40 mph)
is indicated. To preclude the possibility of nose-
over, the entire ground run should be made in a 3-
point or tail low attitude. Excessive back pressure
on the control column will cause the tail wheel to
dig in and increase drag. Do not force the aircrafe
into the air; if it bounces off and is not ready to fly,
allow the aircraft to settle back. Maintain directional
control by use of the rudder (torque will be more
noticeable during the ski take-off than during a
normal wheel take-off on a hard surface).

NOTE

If take-off is attempted on rough
snow or ice, severe strain and
buffeting will be sustained by the
aircraft.  Therefore, the best pro-
cedure to use is the one which will
get the aircraft off as soon as
possible. Normally 45 inches MP
is used.

After becoming airborne, relax back pressure immedi-
ately and continue accelerating until a safe airspeed
is attained. The flaps should be “‘milked up’’
between 70 and 96 knots (80 and 110 mph). The
landing gear should be raised as soon as the skis
have been retracted. The climb procedure should be
the same as for normal climb.

{ CAUTION

Check that the skis are UP before
raising the gear. To prevent damage
to the cowling, ski retraction should
be made at 100 to 104 knots (115 to
120 mph). If the skis do not com-
pletely retract against the cowl,
slow the aircraft slightly to allow
the skis and gear w retract,

NOTE

Approximately 20 seconds should be
allowed for the retraction of the skis
prior to raising the gear. The
hydraulic pressure gage will pro-
vide indication when the skis stop
traveling.  Place ski selector in
NEUTRAL after skis are fully
retracted,

2-12
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CRUISE.

Level off upon reaching cruising altitude and main-
tain the climb power setting until the desired cruis-
ing airspeed is attained. Refer to the Appendix and
set power to obtain the cruise conditioas desired.
For Supercharger Operation, refer to Section VII.

1. Cruise power — SET. CP

2. Engine instruments — WITHIN LIMITS. CP

3. Mixture controls — AS REQUIRED. CP

4. Cowl flaps — AS REQUIRED TO OBTAIN
INFLIGHT CHT. CP

FLIGHT CHARACTERISTICS.

Refer to Section VI for detailed information on air-
craft flight characteristics.

DESCENT.

The rate of descent is determined by altitude, dis-
tance from the field, terrain, and weight of the air-
crafe. The rate of descent should be held constant,

CAUTION §

If flying conditions in descent re-
quire a large reduction in power,
reduce rpm as well as manifold pres-
sure, For descents or other low
power maneuvers, or perhaps a
simulated engine failure, it is im-
portant to cushion the high inertia
loads on the master rod bearings
which occur at conditions of high
rpm and low manifold pressure. As
a rule of thumb, it is well w re-
member that each 100 rpm requires
at least 1 inch Hg manifold pres-
sure; for example, 23 inches Hg at
2300 rpm. Operation at high rpm
and low manifold pressure should
be kept to a minimum.

1. Approach and landing data -CHECKED. P, CP

Check landing gross weight, altimeter setting, ap-
proach minimums, field elevation, and wind con-
ditions.

2. Passengets — BRIEFED, P

3. Fuel tank selectors -~ FULLEST TANKS.
P, CP

O
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4. APP (if installed) - START. FM
5. Autopilot — OFF. P
6. Hydraulic fluid level = CHECK. CP, FM

7. Superchargers (if installed) —~ AS REQUIRED.
P

BEFORE LANDING.

1. No smoking and fasten seat belt signs — ON.
CpP,P

2. Deicer boots — CIIMATIC. CP

3. Carburetor air ~ RAM/CLIMATIC. CP, P

CAUTION

The use of carburetor heat requires
constant monitoring to preclude
exceeding CAT limits.

4. Carburetor deicer alcobol - CLIMATIC. CP
5. Heaters — CLIMATIC. CP, FM (SC-47 only)
6. Fuel booster pump switches —~ ON. CP

7. Mixture controls — AUTO-RICH. CP

8. Propeller controls — 2350 RPM. CP

9. Landing gear controls — DOWN and POSITIVE
LOCK. CP

When the landing gear has reached the extended
position and landing gear hydraulic pressure has
built up to 850 psi, move the landing gear lever
rapidly to NEUTRAL, check the green indicator
light ON, and the red warning light OFF. Position
the landing gear latch control ro POSITIVE LOCK
and visually check that the gear is down.

10. Ski selector handle (if installed and required)-
DOWN and NEUTRAL. P

11. Wing flaps — AS REQUIRED. CP

12. Landing lights -~ CLIMATIC. CP, P

NOTE

After established on final and
prioc to touchdown, props full in-
crease rpm.

Section il

LANDING.
Normal Landing. (See figure 2-3.)

Touch down main wheels first in a slight tail low
attitude,  When the main wheels contact runway,
check power off, relax pressure, flaps up. As the
aircraft decelerates, lower the tail wheel gently on
the runway. Maintain directional control utilizing
rudder, differential power, and brakes, as necessary.
Maintain back pressure on column until landing roll
is completed. When landing at gross weights above
26,000 pounds, touch down at less than 300 fpm rate
of descent in a tail-high attitude.

CAUTION

. Landing gross weight should be .
limited on the basis of single-
engine performance in the same
manner that weight is limited for
takeoff. At high temperature or
elevations, adequate siagle-engine
performance is assured omly if the
airplane is operated in accordance
with performance charts in the. . —_
Appendix,

@ Usc extreme care when applying
brakes immediately after touchdown,
or at any time when there is con-
siderable lift on the wings, to
prevent skidding the tires and
causing flat spots. Heavy brake
pressure can result in locking the
wheel more easily immediately
after touchdown, than when the
same pressure is applied after the
full weight of the aircraft is on the
wheels. A wheél, once locked in
this manner immediately after touch-
down, will not become unlocked as
the load is increased, as long as
brake pressure is maintained. Proper
braking action caanot be expected
until the tires are carrying heavy
loads.

CROSS-WIND LANDING,
NOTE

Landing distance over a 50-foot height
and landing ground roll will be increased
during crosswind landings. Refer to the
Takeoff and Landing Crosswind Chart
in the Appendix, and determine the
minimum touchdown speed.-
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LANDING / GO AROUND PATTERN TYPICAL

NORMAL POWER 4APPROA(H POWER OFF LANDINCG

MOTE Pattern shewn is typical end must
be modified te comply with lecal
field conditiens, See performence
dute for conditions and recommended
approsch speeds.

ARSPEED 1.2V IAS
MMM

, Figure 2.3 (Shoet 1 of 2)
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On final approach, use half flaps or
less during the approach and touch-
down, using a combination of drift
correction and wing-down to keep
aligned with the runway, When the
wind is gusty, increase the final
approach speed approximately 8
knots (10 mph). At approximately
100-200 feet above the runway,
align the nose of the airplane with
the runway with rudder conwol and
increase the amount of "‘wing-down”’
into the wind, When the normal
flare-out point is reached, slow the
airplane to minimum touchdown
speed and decrease the rate of
descent. Allow the airplane to
fly onto the runway at the minimum
touchdown speed. Do not allow the
airplane to touchdown in a lateral
drift; keep the nose aligned with the
runway by use of rudder control, and
compensate for drift across the run-
way by increasing or decreasing the
amount of wing-down correction.
When the wheels contact the runway,
ease the control column forward
slightly, flying the downwind wheel
onto the rupway. Adjust the power
of the upwind engine as necessary
and direct the co-pilot to raise the
flaps.  Gradually increase the a-
mount of aileron pressure into the
wind as the airplane decelerates.
Maintain directional control with
rudder, differential power and brakes.

MINIMUM RUN LANDING.

The procedure for a2 minimum run landing is the same
as for a normal power-on approach - power-off. landing,
except for the following differences: Under most
minimum run landing conditions, it is preferable to
make a wheel landing rather than a 3-point landing.
A wheel landing allows better control for immediate
use of hrakes to come to a quick stop. Retract the
wing flaps immediately upon contact with the ground.
This will prevent the aircraft from leaving the ground
again and thus make the brake more effective.

CAUTION

Caution should be exercised when
using this technique on sod fields
since the possibility of locking a
wheel and digging in exists.

2-16
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SKI LANDING.

Determination of snow and ice conditions should be
made before making a ski landing. The proposed
landing site should be dragged at low altitude and a
landing should not be effected until the pilot deter-
mines that the surface conditions will afford a land-
ing consistent with safety and the urgency of the
mission.

Normal procedure is used on approach and landing.
Snow conditions generally result in a much shorter
landing slide than the normal landing; however, suffi-
cient space should be allowed for landing slide and
taxiing. A reference point should be picked to aid in
maintaining direction. It is recommended that half
flaps be used; however, this may vary depending upon
surface conditions. If the surface is rough, there is
less risk of flap damage when less flaps are used.
The skis should be extended as soon as the landing
gear has been lowered. All ski landings should be
made wil low, slightly above stalling speed. The
round out should be started slightly high to minimize
the danger of snubbing the skis. Immediately upon
touchdown, reduce power, hold the control column
full back and raise the flaps as soon as possible.

When landing with low visibility and no horizon,
depth perception is difficult especially when no
visual reference points are available, Under these
conditions, it is necessary to establish a constant
rate of descent and attitude with the use of power
and ‘‘fly on”” at a slow sinking rate until contact
with the surface is made in the tail low (3-point)
landing attitude.

NOTE

Under average load conditions with
gear and skis down and half flaps,
a descent of approximately 300
feet per minute at an airspeed of
78 to 82 knots (90 to 95 mph) is
recommended.

After landing, the aircraft should not be parked until
the skis are allowed to cool. This can be accom-
plished by stopping for a few minutes, then moving
forward and stopping again. This procedure can be
repeated until the skis have cooled completely.

LANDING ON SLIPPERY RUNWAY.

Wet Landing,

Generally, if a runway is well drained, a normal
landing can be executed. However, if the runway
contains low spots or is covered with water of un-
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determined depth, use reduced wing flap settings to
peevent damage to the flap surfaces. If the runway
is slippery, oc water coanditions are such that di-
rectional control of the aircraft might be difficule,
use rudder and differential power to maintain di.
rectional control, During initial phase of the landing
ground roll, use beakes cautiously and only when
necessary. Overuse of the brakes could result in a
locked wheel and an uncontrollable skid. Brakes
should be applied intermittently with equal pressure.

Londing On lcy Runway,
NOTE
If operation on icy runway is antici-
pated, the aircraft should be

equipped with ice grip tires if
possible.

Landing on ice-covered runway is considered hazard-
ous and should be attempted only when necessitated
by the pature of the mission.

AFTER LANDING.

1. Wing flaps — UP, then NEUTRAL after check-
ing indicator. CP

2. Cowl flaps — OPEN, thea OFF. CP

3. Tail wheel - UNLOCKED. CP, P

4. Fuel booster pump switches -~ OFF. CP
5. Hydraulic pressure — CHECK. CP

6. Anti-icers - OFF. CP

7. Trim — NEUTRAL. CP

8. Radios ~ All unnecessary radio equipment
OFF. CP

9. Aaticollision light — OFF, P
10. IFF/SIF - CFF. CP
i1. Heaters - OFF. FM, CP

TOUCH AND GO LANDINGS.

CAUTYION

Touch-and-go landings introduce a
significant element of risk because
of the many rapid actions which

Section I§

must be executed while rolling oa
the runway at high speed. Further-
more, because of the varied tech-
nique that may be used, it is im-
possible to peedict with accuracy
the length of runway that will be
required.  Touch-and-go landings
should be made only when authorized
or directed by the major command
concerned. Before starting the (inal
approach, beief the co-pilot to
assure that he knows his duties.
Use the approach and landing pro-
cedure for the type landing desired,

When the airplane is on the ruaway, the co-pilot
accomplishes the following:

1. Wing flaps - UP. CP
2. Propeller controls — FULL INCREASE. CP
3. Elevator trim -~ ZERO. CP
4. Cowl flaps - TRAIL. CP
The co-pilot advises the pilot when these actions

are completed. The pilot then advances power and
continues with a normal ‘mkeoff,

Foe

If power is applied rapidly at a
high airspeed, propellers may over-
speed. To avoid exceeding limits,
advance throttles slowly until the
governors "'stabilize’, then advance
power normally.

For AFTER TAKEOFF - CLIMB and BEFORE
LANDING (after touch and go), normal procedures
apply.

TWO-ENGINE GO-AROUND.

If the pilot considers it necessary to make a go-
around, he will accomplish the following:

a. Give the command, *‘Go around’’, to the
co-pilot.

b. Open the throttles to power as required,

c. At the pilot’s direction the co-pilot will
position the flaps at !, provided more
than !4 flaps were extended at time of
decision to go around.
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d. As soon as the pilot determines that the
aircraft will not be touched down, or
after breaking ground if contact is made,
he will direct the co-pilot to retract the
landing geatr.

e. Accelerate to best climb speed (104 knots
or 120 mph).

f. After the aircraft has reached safe speed,
the pilot will direct the co-pilot to re-
tract the remaining 4 flaps.

g. The co-pilot will position the cowl flaps
to TRAIL.

h. Proceed with normal takeoff.

POST FLIGHT ENGINE CHECK.

Following the final flight of the day and before
engine shutdown, perform the following checks for
the purpose of determining and reporting any mal-
functioning system or units. These checks should
be made with the aircraft headed into the wind.

1. Tail wheel — LOCKED. CP, P

2. Parking brake — SET. P

3. Idle speed and mixture check — CHECK. P
a. Propeller control — FULL INCREASE.,

b. Cylinder head

LIMITS.

temperature -~ WITHIN

c. Oil temperature — WITHIN LIMITS.
d. Mixwre control — AUTO-RICH.
e. Throttle — IDLE RPM (500 rpm¢ 50).

f. Move mixture control slowly and evenly
toward IDLE CUT-OFF.

NOTE

““Slowly’’ may be defined as the
rate of movement which would re-
quire 12 to 15 seconds to move the
mixture control lever from AUTO-
RICH to IDLE' CUT-OFF position.
This slow movement of the lever is
necessary so that the engine can
respond to the change in fuel-air
ratio and an accurate reading can be
obtained as the best power mixture
is reached.

2-18
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g. If a rise of more than 10 rpm or a drop in
manifold pressure exceeding !4 inch Hg is
noted, the IDLE rpm fuel-air ratio is too
rich. If no rise in rpm is noted, the IDLE
rpm  fuel-air ratio is too lean.  After
maximum rpm rise has been obtained and
rpm starts o decrease with further move-
ment of the mixture control, return the
mixture control w AUTO-RICH position.

NOTE

The IDLE rpm fuel-air ratio must
check according to the above pro-
cedure to prevent spark plug fouling.

4. Ignition grounding check — CHECK. P

Perform ignition grounding check as shown under
Before Taxiing.

S. Bleed manifold pressure — STATION PRES-
SURE NOTED. P
6. Power and ignition check - CHECK. P

Perform Power and Ignition Check as outlined under
Engine Runup.

CAUTION

Heat damage to ignition system
components and oil seals may re-
sult if engines are shut down when
CHT is above 200°C. If necessary
run engine at 1200 rpm to lower
CHT.

ENGINE SHUTDOWN.
1. Tail wheel — LOCKED. CP, P
2. Parking brakes - SET. P
3. Throttles — 1200 RPM. P
4. Oil dilution — CLIMATIC. CF, P
S. Inverters — OFF. FM, CP

6. Right engine mixture control — IDLE CUT-
OFF (Do not advance throttle). P

7. Vacuum and deicer pressure — CHECK. P,
CP

8. Left engine hydraulic check (on modified
aircraft only) - CHECK. P
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c Petform hydraulic check for left engine-driven pump §
as outlined in step 13 under Starting Engines. { CAUTION }
11. Radio equipment — OFF. P, CP

c BEFORE LEAVING AIRCRAFT.

9. Left engine mixture control -~ IDLE CUT

OFF (do not advance throttle). P in addition to the established re-

quirements for reporting any system
defects, unusual and excessive
operations, the flight crew will
also make entries in Form 781 to
indicate when any limits in the
Flight Manual have been exceeded.

10. Igoition switches - OFF. P

. 1 tank - . P,
1. Fuel taok selectors — OFF. P, CP 8. Windows, hatches, and doors - SECURED.

. 2. Casburetor air - FILTER/CLOSED. CP P, CP, FM
9. Gear safety pins, control surface locks, and

3. Hydraulic controls - SET. P, CP A
pitot covers — INSTALLED. FM

a. Landing gear lever ~ DOWN.

NOTE
b. Wing flap lever — UP,

On aircraft equipped with skis,

c. Cowl flaps — AS REQUIRED ~ OFF. when parking overnight or for longer

Wheel chocks - IN PLACE AND BRAKES
RELEASED. P, CP

periods, place some suitable pro-
tection under the skis to prevent
their freezing fast.

B e R .

5. APP (if installed) — OFF. FM
L 6. All switches (except gemerator switches) — ABBREVIATED CHECKLIST.
OFF. P, CP
Your normal abbreviated checklists are now con-
c 7. Form 781 — COMPLETED. P tained in T. O, 1C-47-CL-1-1, -2, -3, -4, and -5,
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SECTION 1l
EMERGENCY PROCEDURES

INTRODUCTION.

This section describes procedures for meeting emerg-
encies that can reasonably be expected to occur. No
attempt has been made to cover every conceivable
malfunction or emergencies that are complicated by
failure of other systems. A sound knowledge of
these procedures and the basic airplane systems
will, however, provide the necessary background to
properly evaluate and cope with multiple emerg-
encies and those situations not covered herein,

In any emergency situation, contact should be estab-
lished with an appropriate ground station as soon
as possible after completing the initial corrective

TABLE OF CONTENTS
Introduction 3.1
ENgine Fallire . . . e e 34
Maximum &lide............o 35
Single-Engine Landing ... ... ... e 3.7
Single-Engine GO-ArOUND ... . e eereeen e 3.7
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Propeller Failure ..., 3.9
FIER e p s s 3.10
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Electrical Power System FallUre. ... et 328
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Brake System Failure 330
Emergency Abbreviated Checklist . . 3.30

action. Include position, altitude, course, ground
speed, and the nature of the emergency and pilot’s
intentions in the first transmission, and thereafter
keep the ground station informed of the progress of
the flight and of any changes or developments in
the emergency.

The pilot should make full use of the co-pilot and
other crew members in combating an emergency so
that his primary attention may be directed to the
control of the airplane. Although certain items
tequire immediate action, rhe difficulty may be com-
pounded by hurried commands to the crew. Analyze
the situation carefully before taking any corrective
action and give the proper commands clearly and
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| SINGLE ENGINE LANDING/ GO AROUND PATTERN g

NORMAL POWER APPROACH  BOWER OFF L ANIM ) o>
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f

NOTE Pottenm shows is typicel wnd ment
be modified to comply with lecel
fislé conditions, Ses performence
dote for conditions sad recommended
apprench speeds.
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Figure 3-1. (Sheet 1 of 2).
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AND FLAPS FULL DOWN,
SUCCESSFUL GO-AROUND

CANNOT BE EXPECTED,

DESCENT CHECXLIST COMPLETED
AIRSPEED 1.4 Vs IAS MNIMUM
TRAFAC PATTERN ALTITUDE

AIRSPEED 1.3Vs IAS MINIMUM
‘WING FLAPS AS REQUIRED
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Figure 3-1. (Sheet 2 of 2).

PRIOR TO TURNING FINAL
AIRSPEED 1.4Vs IAS MINIMUM
WING FLAPS AS REQD.

WNEN LANDING 1S ASSURED -

RPM 2550
BEFORE LANDING CHECK-

LIST COMPLETED
DO NOT LOWER THE
IDING GEAR OR USE
MORE THAN 1/2 FLAPS
UNTIL LANDING IS

3-3
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concisely, allowing time for acknowledgement and rate of climb after clean configuration has been
execution before issuing further instructions. Certain established and the propeller on the inoperative J

actions are of such urgency that they must be per- engine is feathered. See Appendix for emergency
formed immediately, from memory, to prevent further climb data.

damage and avoid aggrevating the emergency. These

"Immediate Action’’ items are printed in bold face
capital letters. The remaining steps are considered NOTE

to be less urgent and must be accomplished by
direct reference to the checklist. SAFE SINGLE-ENGINE SPEED is

never less than 110% minimum con- .
ENGINE FAILURE. trol speed (84 knots IAS or 97 mph), J
or 110% of POWER-OFF STALL
FLIGHT CHARACTERISTICS UNDER PARTIAL SPEED (clean configuration) for the
POIWER CONDITIONS given gross weight, WHICHEVER
: AIRSPEED IS THE GREATEST. ~

With the proper understanding of single-engine pro-
ceduwres and single engine flight principles, the ENGINE FAILURE INDICATION.
aircraft can be flown and landed safely with one

engine inoperative. Single engine performance is The first indication of engine failure will probably .

reduced during operation at high altitude, high tem- be the change in directional trim. The aircraft has
peratwe, and high humidity. The maximum gross a tendency to yaw towards the failed engine. Engine

weight that will permit safe operation will vary failure may also be detected by the following:

widely. You must therefore, consider the effect of . . . '

o on-sfan dard atmospheric c;n ditions upon the per- A. A drop in manifold pressure, rpm, and cylinder )

formance of the airplane prior to flight and adjust head temperature.

the gross weight to provide adequate single-engine . .
performance, not oaly for takeoff, but also for en- B. Observing the affected engine for roughness,

route terrain clearance and landin The propeller spewing of oil, or evidence of fire or smoke
. . . 8- prop (see figure 3.4), .

of the inoperative engine must be feathered for the

airplane to obtain the results shown in the single-

engine performance charts. If the propeller is not

feathered, the best that can be expected is a con- ENGINE FAILURE/FIRE IN FLIGHT.
trolled descent. (See Figure 3-4 for engine smoke and flame identi- )
fication.)

MINIMUM CONTROL SPEED.

Minimum control speed (MCS) is that speed required l WARNING l

to provide sufficient control tw enable the airplane
to fly a straight flight path over the ground when one

.As a result of exhaustive tests and

engine has failed. This MCS is based on takeoff research, it has been proven that the
configuration, propeller on dead engine windmilling, greatest degree of effectiveness from
with takeoff power on the good engine and no more the fire extinguishing agent will only
than 5 degrees of bank angle away from the failed be attained after the propeller has
engine, It may be necessary to sacrifice altitude been feathered. Thetefore, it is manda-
for airspeed while putting the aircraft in a clean tory that the first action that shall be J
configuration and obtaining sufficient airspeed to taken in the event of engine fire is to
climb. actuate the feathering switch. {Accom-

plish item 6 through 14 prior to items
1 through 5.)

NOTE ’
MINIMUM CONTROL SPEED in

flight is 76 knots (88 mph) IAS. @ Vhenever fuel pressure drops and

the engine continues to operate o
SAFE SINGLE ENGINE SPEED. normally, it is mandatory that the

first action that shall be taken is to
Safe single engine speed (SSE) is that speed that move the mixtwre control w IDLE
will permit the airplane to maintain 100’/minute CUT-OFF.

34
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@ Maintain controlled flight. Advance

8.

9.

10.
I1.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.

the power on the good engine as
necessary to assist in maintaining
airspeed and altitude, and petform the
following steps:

HYDRAULIC PUMP SELECTOR - OPER-
ATIVE ENGINE,

LANDING GEAR - UP.

WING FLAPS - UP.

SKIS (If installed) — DOWN.

THROTTLE -~ CLOSED (Inoperative Engine).
PROPELLER - FEATHER.

MIXTURE CONTROL - IDLE CUTOFF.
FIREWALL SHUTOFF VALVE -~ CLOSED.

FIRE EXTINGUISHER — DISCHARGE AGENT
(If fire exists).

COVL FLAPS -~ TRAIL.
IGNITION SWITCH - OFF.

FUEL TANK SELECTOR - AS REQUIRED.
(SC-47 only)

FUEL CROSS-FEED — AS REQUIRED (SC-47
only)

FUEL DUMP - AS REQUIRED (SC-47 only)
Carburetor alcohol — OFF.

Propeller alcohol — OFF.

Booster pump switch - OFF,

Fuel tank selector - OFF,

Trim = AS REQUIRED.

Propeller control = DECREASE RPM.
Generator switch — OFF,

Oxygen -~ AS REQUIRED,

Skis (if installed) - UP.

Wing flaps, landing gear, and ski controls -~
NEUTRAL.

Section Il

25. IFF/SIF — EMERGENCY.

ENGINE RESTART DURING FLIGHT.

1f it becomes necessary to unfeather the propeller
after an engine shutdown in flight, perform the
following:

1.

2.

10.

11.

12.

13.

14.
150
16.

17.

Airspeed to 117 knots JAS (135 mph) or below.

Skis (if installed) - DOWN.
Firewall shutoff valve - PUSH TO OPEN.

Turn propeller 8 blades with starter before
unfeathering (to check for hydraulic lock).

Fuel tank selector — As required (to supply
fuel to engine being started).

Carburetor air — RAM.

Throtde — CLOSE.

Propeller control — DECREASE RPM.
Ignition switch - BOTH.

Fuel booster pump switch — ON.

Propeller feathering button — Push IN (until
800 to 1000 rpm).

NOTE

If the feathering button is held in,
overspeeding could occur. When en-
gine speed reaches 800 to 1000 rpm,
release the feathering button and
allow governor to take over.

Mixture control — AUTO RICH.

Warm engine thoroughly (to insure complete
oil circulation), then increase power to
desired settings.

Generator switch — ON.

Fuel booster pump switch — OFF.

Skis (if installed) — UP.

Ttim — AS REQUIRED.

MAXIMUM GLIDE.

The minimum glide angle for the aircraft, power off
and both propellers feathered, is computed to be

3.5
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Section HI

MAXIMUM GLIDE

20,000 ™ S Sossesic st TrEY
1 el : T Conditions:
Hi = = S 1. Power Off
16,000 T jE s e e e e t 2. Both Propellers Feathered
: o e P bR iy L 3. Gear and Flaps Up
i : i iaes S e g 4. No Wind
£ 12,000 i Sk ‘ :
w L 13 T
£ ;
" At
E_% 7
s : | GROSS
< : WEIGHT
8000 POUNDS:
4000
st e i '

4] 10 20 30 40 50 80
DISTANCE (STATUTE MILES)

Figure 3-2.
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3.88 degrees and will result in the maximum glide
range. This angle may be obtained, regardless of
the gross weight of the aircraft, by maintaining the
airspeeds for the given gross weights listed on the
Maximum Glide chart (figure 3-2). The chart lists
the glide ranges resulting from the various altitudes
when these glide speeds are maintained. The rate
of sink at 20,000 pounds gross weight is approxi-
mately 680 feet per minute (11.3 feet per second) at
5000 feer; at a gross weight of 29,000 pounds, the
rate of sink is approximately 815 feet per minute
(13.5 feet per second) at 5000 feet.

SINGLE-ENGINE LANDING.

Single-engine landings are made in the same way
as normal power-off landings except for the follow-
ing (see Figure 3.1):

1. Landing gear — DOWN (when landing is as-
sured).

2. Wing flaps — as required.
Do not use more than one-half flaps until
landing is assured.

| WARNING I

Never allow the airspeed to drop
below minimum control speed before
a power-off landing is assured andall
possibilities of a go-around have been
eliminated; however, due to the de-
creased drag of the feathered pro-
peller, caution should be exercised
to prevent overshooting.

SINGLE-ENGINE GO-AROUND.

l WARNING l

Below 300 feet altitude above the
ground with gear and flaps full
down, a successful go-around can-
not be expected.

If it becomes necessary to make a single-engine
go-around, refer to figure 3-1 and use the following

: [“ ‘ procedure.

1. COMMAND ‘‘GO-AROUND".

The pilot gives the command *‘Go-Around’ to
the co-pilot.

2. APPLY MAXIMUM POWER.
3. WING FLAPS - RETRACT TO V/4.

Section I}

At the pilot’s direction, the co-pilot will
position the flaps at 1/4, provided that 1/4 or
more flaps were extended at time of decision
to Go-Around.

4. LANDING GEAR - UP,

As soon as the pilot determines that the air-
craft will not be touched down, he will direct
the co-pilot to retract the landing gear.

5. WING FLAPS - UP.

After the aircraft has reached safe single
engine climb speed. The pilot will direct the
co-pilot to retract the remaining 1/4 flaps.

NOTE

Single engine climb speed should be
attained without gaining altitude and,
if necessary and feasible, sacrifice
a little altitude. Attain the single
engine climb speed as safely and
quickly as possible.

6. Power — As required. Reduce power, if practi-
cable, and continue climb-out,

CAUT!ON‘}

CHT should not exceed limits during
any phase of single engine operation,
If necessary, to maintain CHT within
limits, inctease airspeed by reducing
the rate of climb or, if feasible,
sacrifice a littde altitude and/or
using full OPEN cowl flaps.

SINGLE-ENGINE PRACTICE MANEUVERS.

To become thoroughly familiar with the single-engine
characteristics of the aircraft, practice the procedures
and maneuvers listed in the following paragraphs.

{CAUTION

‘When maneuvering with low power or dur-
ing descents with low power, it is important
to cushion the high inertia loads on the
master rod bearings which occur at high rpm
and low manifold pressure. As a rule of
thumb, each 100 rpm requires at least 1 inch
Hg manifold pressure. Use high rpm and low
manifold pressure only when necessary.

3-7
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FAILURE OF ONE ENGINE ON TAKE-OFF —
BEFORE MINIMUM CONTROL SPEED.

Simulate take-off conditions at altitude, using normal
rated power, gear down, at 61 to 65 knots (70 to 75
mph) IAS. Reduce power on one engine and note
that to maintain directional control it is necessary to
reduce power on the good engine, with a consequent
loss of altitude that would require discontinuing
take-off,

FAILURE OF ONE ENGINE ON TAKE-OFF AT
MINIMUM CONTROL SPEED AND MINIMUM
RECOMMENDED SINGLE-ENGINE SPEEDS.

Simulate take-off at altitude using normal rated power.
Practice this maneuver using the two different con-

figurations: minimum control speed (76 knots or 88
mph JAS) — gear down; and minimum recommended
single-engine speed (84 knots or 97 mph IAS) — gear
down. With power reduced on one engine, apply
normal rated power on the other engine, gear up (flaps
up when practicing single-engine go-around). Simulate
engine feathering by applying 1500 rpm and 15 inches
Hg on the bad engine, and go through the motions
of completing the steps listed under Engine Failure
During Take-Off, but do not actually complete the
action. Practice in these maneuvers and procedures will
demonstrate the capabilities of both the aircraft and
the pilot, and will be helpful in making a decision
when engine failure is encountered during actual con-
ditions.

SINGLE-ENGINE TURNS.

Single-engine turns can be made safely in either direc-
tion if safe single-engine airspeed is maintained.

a. Roll into the turn smoothly and slowly.

b. Maintain a constant airspeed throughout the
turn. The importance of maintaining a con-
stant airspeed cannot be over-emphasized, as it
is the key to safe single-engine turns. With a
coustant airspeed, the thrust of the one engine
is balanced by the trimmed rudder and aileron.

c. Practice turns in both directions at shallow and
medium angles of bank.

EFFECT OF PROPELLER PITCH ON TRIM.

If it is impossible to feather the propeller, much of the
drag can be removed by moving the dead engine pro-
peller rpm control to full DECREASE RPM. To de-
termine the effect on trim from an unfeathered pro-
peller, retard one throttle and propeller rpm control
to full decrease position, good engine at 2550 rpm and
41 inches Hg, and trim the aircraft. Advance the dead
engine propeller rpm control to 2550 rpm. As the
propeller changes toward low pitch, the additional
drag causes the aircraft to turn toward the dead engine,
necessitating a change in trim.

3-8
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EFFECT OF AIRSPEED ON TRIM.

The importance of airspeed in single-engine flight may
be demonstrated as follows: Simulate single-engine
flight and trim the aircraft at a constant airspeed and
power setting. With feet on the floor, ease back on the
control column. As the airspeed decreases, the trim
becomes less effective because of decreased air flow
over the control surfaces, and the aircraft will turn
toward the dead engine. Push the control column
forward until the original airspeed is exceeded and,
as the trim becomes more effective with the increased
air flow over the control surfaces, the aircraft will
turn toward the good engine.

EFFECT OF POWER REDUCTION ON TRIM.

Practice directional control on single-engine by using
the throttle only. Simulate single-engine flight and
trim the aircraft. Place feet on floor and pull control
column back slowly. As speed decreases, gradually
reduce power on the good engine to prevent the air-
craft from turning into the dead engine. It is possible
to maintain directional control in this manner up to
the point of stall. This demonstrates the importance
of reducing power to maintain directional control in
case of engine failure during take-off or slow flying
when the airspeed is below safe single-engine airspeed.

SINGLE-ENGINE STALLS.

The aircraft can be stalled with one engine operating,
provided the principle of reducing power to maintain
directional control is observed.

CAUTION

This aircraft has stall characteristics which
allow the outer wing tip to stall' before the
center wing, and, if the tips stall unsymmetri-
cally, it will cause the aircraft to roll violently.
Minimum altitcude for practicing approach to
stalls is 5000 feet above terrain.

SIMULATED SINGLE-ENGINE LANDING.

Practice single-engine landings at a safe altitude, apply-
ing the principles discussed in the previous paragraphs.

SIMULATED SINGLE-ENGINE GO-AROUND.
Practice simulated single-engine approaches and go-
arounds at a safe altitude.

a. Set up landing approach.

b. At 500 feet above simulated field elevation,
start go-around by applying maximum power to
the good engine.
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c. Wing flaps — Retract to 1/4.
d. Landing gear — UP,

€. Accelerate to speed for best climb ~ 89 to 94
Knots (102 to 108 mph). Never allow airspeed
to drop below minimum coatrol speed,

f. Wing flaps — UP.

Note that when proper technique is used, very little
altitude is lost.

To demonstrate an attempt to go around below 300
feet with full flaps and below minimum control speed:

a, Set up landing approach.

b. At 300 feet above simulated field elevation,
lower full flaps, reduce power, and slow aircraft
below minimum control airspeed.

¢. Start go-around by applying power to the good
engine, but not enough to lose directional con-
trol; maintain heading.

d. Raise the gear and flaps, and accelerate to safe
single-engine airspeed as soon as possible.

e. Note loss of altitude; 500 to 600 feet will prob-
ably be lost, which should emphasize the im-
portance of maintaining safe single-engine air-
speed and using only half flaps until landing
is assured.

PROPELLER FAILURE.
HUNTING OR SURGING.

To correct hunting or surging and to bring it back
into synchronization, use the following procedure:

1. Propeller control — DECREASE RPM.

After teaching a safe altitude, decrease RPM
on malfunctioning engine.

2. Fuel booster pump switch — ON,

Cbeck fuel pressure and supply; change to
another tank and turn the fuel booster pump -
ON.

3. Propeller control —~ INCREASE RPM; then
DECREASE RPM.

Adjust propeller control of the malfunctioning
propeller to INCREASE RPM and then DE-
CREASE RPM 3 or 4 times.

4. If malfunction is not corrected — Shut down
engine.

If the malfunction has not been corrected, and
the hunting and surging is excessive, feather
the propeller and shut down the engine ac-

Section Il

cording to the procedure listed under ENGINE
FAILURE/FIRE DURING FLIGHT, this
section.

CAUTION

The propeller feathering circuits are
not protected. If the feathering action
does not occur in 90 seconds, pull
out the feathering button.

PROPELLER FAILURE TO FEATHER,

WARNING I

@ In a clean configuration the aircraft will not

maintain_altitude with 2 windmilling pro-

peller, even at weights below normal landing
gross weights.

@ If a propeller fails to completely
feather and is still windmilling, open
the firewall shutoff valve to supply
oil to the engine, after making sure
no fire hazard exists.

1. Minimum control speed,
Slow aircraft to nearly minimum control speed.
2. Mixture control — IDLE CUT-OFF.

3. Propeller control ~ FULL DECREASE RPM.

4, Throttle — Full OPEN.
5. Propeller — Feather.

If appreciable reduction in RPM is realized,
make further attempt to feather the propeller.

6. 1f still unable to completely feather propeller,
the pilot must evaluate all circumstances
involved and make the decision to:

(a) Land at the nearest installation.
(b) Bail out passengers and crew,

(¢) Crash land or ditch aircraft.

(d) Attempt any combination of the above.

39




l WARNING I

Attempt to freeze the engine by oil
starvation only as a last resort.
Freezing the engine may result in an
uncontrollable fire or in separation of
the engine and/or propeller from the
airplane. 1f the left propeller sepa-
rates, it will probably come through
the cockpit.

OVERSPEEDING AND RUNAWAY PROPELLER.

An overspeeding propeller is one that has exceeded
2700 rpm but is controllable by the propeller control
lever. At the first indication of overspeeding, move
the control lever toward DECREASE. If this is in-
effective, it is considered to be a runaway pro-
peller. Proceed as follows:

NOTE

If the propeller controls are inactive,
the governor is spring loaded so
that the rpm will be positioned at
2000-2200.

DURING TAKEOFF.

If the propeller malfunction occurs before reaching
refusal speed on refusal distance, close the throttles
and stop the aircraft, If the propeller malfunction
occurs after refusal speed or refusal distance is
attained, and power from the malfunctioning engine is
required for terrain or obstacle clearance, leave the
throttle set at maximum power and control RPM within
limits by operating the feathering button intermittently,
Climb at best single-engine climb speed to a safe
altitude and proceed as follows:

1. THROTTLE - CLOSE.
2. PROPELLER ~ FEATHER.
3. SHUTDOWN ENGINE USING PROCEDURES
FOR ENGINE FAILURE/FIRE IN FLIGHT,
THIS SECTION.
IN FLIGHT.

1. REDUCE AIRSPEED (NOT BELOW SAFE
SINGLE~-ENGINE SPEED).

2. THROTTLE - CLOSE.
3-10

T. 0. 1C-47-1

3. PROPELLER CONTROL -~ DECREASE RPM.
4. FEATHERING BUTTON - IN.

Intermittently push the feathering button IN,
When RPM drops below 2700 RPM, pull the
button OUT. If the governor does not hold
after two or three attempts, feather the pro-
peller, using the procedure for ENGINE
FAILURE/FIRE IN FLIGHT, this section.

Overspeeding sometimes occurs after a fuel
tank has been run dry, or while changing fuel
supply from one tank to another, with the
usual result of a momentary power loss that is
followed by the return to full power.

When overspeeding is caused by fuel starvation,
accomplish the following:

a. Throttle — CLOSE.
b. Mixture control — AUTO-RICH.

c. Fuel tank selector - Change to fullest tank.
d. Fuel booster pump switch — ON,

e. If overspeeding continues, apply the pro-
cedure for OVERSPEEDING AND RUN-
AWAY PROPELLER IN FLIGHT, this
section.

FIRE.
ENGINE FIRE ON THE GROUND.

If an induction fire occurs during an engine start,
proceed as follows:

1. MIXTURE CONTROL - IDLE CUT-OFF
(KEEP THE ENGINE TURNING WITH THE
STARTER).

2. THROTTLE - OPEN.

3. IGNITION SWITCH - OFF.

4, FUEL BOOSTER PUMP SWITCH - OFF.

5. FUEL TANK SELECTOR VALVYE - OFF.

6. FIREWALL SHUTOFF VALVE - CLOSED,

7. SIGNAL GROUND STANDBY CREW TO
COMBAT THE FIRE.

8. FIRE EXTINGUISHER - DISCHARGE AGENT
(IF NECESSARY).

If the ground crew is not successful in ex-
tinguishing the fire, discharge the engine fire
extinguisher and notify the tower.

9
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C-47 AND R4D SERIES AIRCRAFT

1. PARACHUTE STOWAGE v
2. FIRST AID KITS
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Figure 3-3.
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9. STOP THE OTHER ENGINE (IF OPERATING).

10. EVACUATE THE AIRCRAFT.

11. Do not restart the affected engine after the
engine fire extinguisher has been discharged.

FUSELAGE FIRE.

When a fire occurs in flight, regardless of type or
location, all crew members and passengers should be
instructed immediately to put on their parachutes
and stand by in readiness to abandon the aircraft. If
the fire is not extinguished, accomplish emergency
descent and land immediately. If a landing is not
feasible, bail out, altitude permitting. In case of
smoke or fire in the cockpit or cabin, perform the
following steps immediately, before taking any fire
control action. After these preliminary steps have
been taken subsequent operations will depend upon
the various types of fire, as detailed below:

1. CLOSE ALL HATCHES, DOORS, AND VENTI-
LATING DUCTS.

2. MIXING CHAMBER CONTROLS -~ HOT.

Adjust the mixing chamber controls to the full
HOT positions.

3. NACELLE SPILL YALYE CONTROL KNOBS -
SPILL.

Turn both nacelle spill valve control knobs to
the SPILL (dump) position.

4. OXYGEN MASK - ON (100% OXYGEN).

5. BAIL-OUT WARNING SWITCH ~ ON,
Signal personnel to prepare to abandon aircraft
(see BAIL-OUT, this section). If alarm bell

is not provided, alert crew over interphone.

6. COMBAT FIRE WITH HAND FIRE EXTIN-
GUISHERS.

WARNING

Repeated or prolonged exposure to
high concentrations of bromochloro-
methane (CB) or decomposition
products should be avoided. CB is a
anesthetic agent of moderate intensity
but of prolonged duration. It is consid-
ered to be less toxic than carbon
tetrachloride, methyl bromide, or the
less usual products of combustion. In
other words, it is safer to use than

3-12
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previous fire extinguishing agents.
However, normal precautions should
be taken, including the use of oxygen
when available. :

WING FIRE.

There are no provisions installed for combating wing
fire. If the following procedure fails to extinguish the
fire and a landing cannot be made immediately, aban.
don the aircraft.

1. SHUTOFF ALL SYSTEMS THAT MAY BE
FEEDING THE FIRE.

Take the necessary steps to isolate the fire
by shutting off any and all systems that may
be feeding the fire.

2. SIDESLIP THE AIRCRAFT AWAY FROM THE
FIRE.

Attempt to extinguish the fire by side-slipping
the aircraft away from the fire.

3. OPEN THE AIRCRAFT EMERGENCY EXITS
IF FIRE IS NOT EXTINGUISHED.

ELECTRICAL FIRES.

If smoke or fire is definitely found to be of electrical
origin, and the source is discovered immediately pull
the circuit breaker, if source is unknown proceed as
follows:

1. BATTERY AND GENERATOR SWITCHES -
OFF.

2, USE HAND FIRE EXTINGUISHERS TO
COMBAT THE FIRE.

3. OXYGEN - 100%.
4. VENTILATION - AS REQUIRED.

5. ALL SWITCHES AND CIRCUIT BREAKERS ~
OFF/TRIPPED.

The preceding steps have eliminated electrical
power in all circuits. The following steps should be

initiated progressively to determine the defective
electrical circuit.

6. Generator switches (one at a time) — ON,
7. Battery switch — ON,
8. Inverter switch — ON,

9, Check circuit breakers in the main junction
box.
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ENGINE SMOKE AND FLAME IDENTIFICATION CH

ACTION

Section 11l

SMOKE AND FLAME PATTERN

Detonation, afterfire, and back.
fire, Also fouled plugs or
toiting valves, If foel pump
drive shaft is broken, engine
teceives insufficient tuel and
mixture leans excessively, In-
dicated generally by high CHT,
high CAT, fluctuating MAP,
fuel flow, and fuel pressure
drop. Lean mixtures cause high
CHT. High CAT, ohove 40°C
{164°F), produces detonation.
Fluctuation in MAF ond fuel
flow will result from violent
backfire, [ detonation con-
tinues, engine failure and

fire are imminent,

Decresae CAT and CHT sad
earich mixture, checking for
proper rpm and MAP correlation.
Increase airspeed.

PUFFS OF BLACK SMOKE FROM EXHAUST,
ROUGH ENGINE.

Qil lecking onte exhaust stacks
and voporizing, Not o dangercus
condition if oil leak is not ex-
cessive, No instrument indi.
cations except for possible drop
in oil quantity,

Notmally, no setion is necessary
unless fire developes, }f fire
occurs, shut down engine, re-
moving source of heat and fuel,
and fire shouid go out,

THIN WISPS OF BLUISH-GREY SMOKE FROM
COWL FLAPS AND EXHAUST AREAS.

Cylinder failure, exhaust steek
faiture. Ifscondition resuits In
blown eylinder hend or open
exheust stack, fire snd blwck
smoke will appear in exhaust
strean.

During takecff or when motre
than single engine power {a
required for safety, reduce
power alightly and let engine
operate until sufe sititude and
airspeed are obtained, then
festher engine.

GREY SMOKE COMING FROM CCL FLAP
OR FORWARD ERGINE SECTION,

Cn ground ot idling speeds
indicates too rich mixture, In
$tight, usvelly ot high power
settings, this can accur and
indicotes too rich mixture.
There will be no instrument
indications,

On graond, increase throttle

and blow fire ovt, In flight,

mave mixture control slightly
to lean mixture,

LIGHT ORANGE-COLORED FIRE COMING
FROM EXHAUST,

Induction fires instruments

will indicare sudden drop of
¥AP and rpm CAT is not re-
liable indicator because in-
sttument records temperature

of air Howing through carbu-
retor, not induction system heat,

Perform enyine failure fire
procedure, Fire should burn
ttself out without damaging
engine,

HTAVY BLACK SMOKE FROM EXiiaU3Y.

Induction fire in advanced
stoges, Very dangerous con-
ditien, CAT will rise rapidly
to maximum reading,

Action in above should have
been taken to extinguish fire
before it reaches this stage,
Use eagine failure/fire pro-
sedures, Alert crew for bail
out, If fire does notgo out
within 30 seconds, it maybe
best to order crew to bail
out as fire will procably
couse explosion in wing,

DENSE 9WHITE SMOKE FROM EXHAUST
AND/OR COWL FLAP ARTAS,

Qil fire in accessory section.
Fire warning light should come
on, CAT will be abnormally
high, accompanied by loss of
nower

Use engine failure/fire
procedures,

Fuel fire in accessory section
generolly coused by broken fuel
line, Low fuel pressure and ab-
normally high CHT ore instru-
ment indications, Fire warning
light will come on, Engine
operatiun may be eratic, depend-
ing upon malfunction,

Shut off fuel as quickly as
possible and use engine
failure/fire procedures,
Prepare ta abandon aircraft
if fire does not go out,

BLACK SMOKE AND ORANGE FLAME FROM
ACCESSORY SECTION,

Figure 3-4.
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NOTE

Watch for recurrence of smoke or
fire while resetting the circuit
breakers one at a time,

10. WHEN THE SOURCE OF SMOKE OR FIRE
HAS BEEN FQUND, LEAVE THE INVOLVED
CIRCUIT INOPERATIVE AND RESTORE
POWER TO THE REMAINING CIRCUITS.

11. LAND AS SOON AS PRACTICABLE.
EMERGENCY DESCENT.

The possibility exists that an emergency could
arise which would require as rapid a descent from
altitude as possible. The action items listed below
are considered best for an overall procedure for an
expedited descent.

1. THROTTLES - CLOSED.

2. PROPELLER CONTROLS —~FULL INCREASE
RPM.

3. MIXTURE CONTROLS - AUTO-RICH.
4. LANDING GEAR - DOWN.

5. WING FLAPS - MAXIMUM FOR INDICATED
AIRSPEED.

SMOKE ELIMINATION.
FLIGHT COMPARTMENT AND CABIN.

Under no circumstance should any hatch or door,
other than the clear vision windows and the main
cabin door, be opened during an inflight fire for
smoke elimination.

NOTE

The pilot’s and co-pilot’s clear
vision windows must be opened be-
fore opening the main cabin door, to
reduce smoke and flame induction.

BATTERY FUMES.

If battery fumes are detected, turn the battery switch
OFF and use oxygen.

TAKEOFF AND LANDING
EMERGENCIES ( EXCEPT DITCHING ),

In this section the term '‘decisipn speed’’ is used
to denote that speed and/or point during the takeoff
where the pilot elects to continue or to abort the
takeoff. The term is used so that emergency pro-
cedures refer to the moment of decision regardless
of the concept used.
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Combustion type heaters must be
turned off to eliminate fire hazard
during emergency landings.

ABORT.

Any crew member who observes a hazardous mal-
function before ‘‘decision speed’ is reached will
call out ABORT. The takeoff will be aborted as
follows:

1. Throttles - CLOSED.

2. Brakes — APPLIED.

NOTE

If it is impossible to stop on the
runway, it may be desirable to
ground loop the aircraft or to re-
tract the landing gear to obtain a
more sudden stop.

3. After landing check — COMPLETED.
AFTER REACHING DECISION SPEED,

After reaching decision speed, continue the takeoff
and the malfunction will be treated as an inflight
emergency. (Refer to ENGINE FAILURE/FIRE
IN FLIGHT this section.)

GEAR UP LANDING.

When it is definitely established that a gear-up
landing is to be made, prepare the aircraft and alert
the crew and passengers, according to the expected
conditions. The following preliminary steps must be
taken before any emergency landing is attempted.

1. Unlock emergency escape doors and
hatches (see figure 3-5).

2. Pilot and co-pilot ~ Fasten safety belt
and shoulder hamess.

3. Other crew members will be seated in
passenger seats (if available) otherwise
they will sit on the cabin floor with back
and shoulders against the bulkhead (facing
aft) and if cushioning material is not
available place hands behind their head.
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ROUTES OF ESCAPE AND EMERGENCY EXITS

MAIR CARGO
DOOR

Section 1|

BAGGAGE
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Figure 3-5.
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l WARNING I

If passenger seats are available
extra crew members will use them
during landing.

4. Passengers - Fasten safety belts.

NOTE

There may be a tendency to over-
shoot during a gear-up landing be-
cause of the reduction in drag re-
sulting from the retracted gear,
Touchdown should be made just
above the power-off stall speed and
with a slight nose-up attitude. With
the gear UP, the wheels are free to
roll and the brakes are effective.
In addition to the preliminary steps
listed above, perform the following:

5. Approach - Normal.

6. Open fire extinguisher access door prior
to ground contact,

7. Wing flaps - DOWN (when landing is
assured).

8. Throttles — CLOSE (after crossing field
boundary).

9. Fuel booster pump switches -~ OFF.
10. Ignition and battery switches - COFF,

11. Fire extinguisher -~ Discharge agent
(if fire exists).

LANDING GEAR TIRE FAILURE.

In case of a landing gear tire failure, use a normal
approach. Make the touchdown just above power-off
stall speed on the good tire side of runway and hold
the wing up on the tire failure side with the aileron.
As the failed tire strikes the runway use the op-
posite brake and rudder as required, to hold the
aircraft on the runway. If the runway length permits,
engine power on the failed tire side may also be
used.

LANDING WITH ONE MAIN GEAR RETRACTED.

If possible, retract the other gear and make a gear-
up landing. 1If the gear cannot be retracted, land on
the extended gear, on the good gear side of the run-
way, holding the opposite wing up as long as possi-
ble. Touchdown should be made just above the
power-off, stall speed. Use gear up landing pro-
cedures,
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EMERGENCY ENTRANCE.

The structure of the fuselage is so designed in various
areas that ground personnel can chop through the
structure to gain emergency entrance to the aircraft
interior. These areas are clearly outlined in yellow on
the fuselage inner and outer surfaces, as shown in
figure 3-6.

DITCHING.
DITCHING ALARM BELL.

The following are the standard alarm signals for
ditching:

Six short rings ... Prepare for ditching
One long ring ......... Prepare for ditching impact

DITCHING PROCEDURE.

The following ditching procedures are based on experi-
ence gained in ditching similar aircraft.

Ditching cards, outlining duties and procedures, should
be posted near each crew member’s station.

Ditching an aircraft requires more coordination on
the part of each crew member than does any other
emergency procedure. In order to develop coordina-
tion, the pilot must require each crew member to
demonstrate his knowledge of ditching duties by
answering oral questions prior to departure from the
home base. Circumstances permitting, an effort should
be made prior to the day of departure to conduct trial-
run ditching drills during which all crew members
actually perform their assigned duties (see figure 3-7,
3-8, and 3-9).

EMERGENCY EQUIPMENT.

Ditching equipment should be in readiness at all
times when flying over water. Prior to each overwater
flight, the pilot will make sure that the following
equipment is aboard, in serviceable condition, and
stowed in the proper places:

Life Rafts.

A sufficient quantity of life rafts will be aboard to
accommodate maximum authorized cabin capacity plus
crew.

Life Vests.

One life vest will be conveniently located for each
person on board. Each crew member will make sure
that his life vest and CO, cartridges are in serviceable
condition before each flight.

Emergency Radio Transceiver,

The emergency radio transceiver will be carried by
the radio operator.
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EMERGENCY ENTRANCES
(CUT-THROUGH AREAS)
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DITCHING AND CRASH LANDING 3
STATIONS

C-47 AND R4D SERIES AIRCRAFT

CREW POSITIONS PRIOR YO DITCHING

BOARDING THE LIFE RAFTS

Figure 3-7.
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DITCHING AND CRASH LANDING
STATIONS

C-117 SERIES AIRCRAFT

Section |1}

CREW POSITIONS PRIOR TO DITCHING

BOARDING THE LIFE RAFTS

Figure 3-8.
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Antiexposure Svits,

ne antiexposure suit will be conveniently located
or each person on board.

SIGNMENT OF EVACUATION CONTROLLER.

en passengers are being carried, the pilot will ap-
int, before take-off, one crew member as an evacu-
tion controller. On C-117 series aircraft, the steward
will assume the duties of evacuation controller. This
crew member will be responsible for briefing the
passengers before flight on the use of emergency equip-
ment. This briefing should be done in a calm, pro-
fessional manner so as to instill confidence in the
passengers and forestall apprehension of an emergency.

PREPARATION FOR DITCHING.
(See figures 3-7, 3-8, and 3-9.)

Wind Speeds and Directions.

Surface winds are fairly predictable from the way they
affect the water. Use the following reference for esti-
mating the surface wind velocity.

a, Sealikeamirror___................ Less than 1 knot

b. Ripples with the appearance of
scales are formed, but without
foam Crest........ooomoeeeeeeieeeee e 1 to 3 knots

c. Small wavelets, still short but more
pronounced; crests have a glassy
appearance and do not break............. 4 to 6 knots

d. Large wavelets. Crests begin to break.
Foam of glassy appearance. Perhaps
scattered whitecaps..........ccooooenee. 7 to 10 knots

e. Small waves, becoming longer; fairly
frequent whitecaps.........coocoooceeeee. 11 to 16 knots

f. Moderate waves, taking a more pronounced
form; many whitecaps................ 17 to 21 knots

g. Large waves begin to form; the white
foam crests are more extensive.
(Probably some spray)................... 22 to 27 knots

h. Sea heaps up and white foam from
breaking waves begins to be blown in
well-marked streaks along the direction
of the wind........coooooie 28 to 33 knots

i. Moderately high waves of great length;
edges of crests break into spindrift. The
foam is blown in well-marked streaks
along the direction of the wind__.._34 to 40 knots

j» High waves. Dense streaks of foam
along the direction of the wind.
Sea beginstoroll ... 41 to 47 knots

k. Very high waves with long overhanging
crests. Foam is blown in dense white
streaks along the direction of the wind.
On the whole, the surface of the sea
takes a whit€¢ appearance._............... 48 to 55 knots
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Plans for ditching cannot be made without taking the
wind direction into consideration. Waves move down-
wind, and the spray from wave crests is also blown
downwind. Swells, however, do not always indicate
wind directions and can be very large even when the
wind is calm. Over a sea, a pilot must be more exacting
and alert when judging height.

Flight Compartment.

At the time the "Prepare for Ditching” order is given
by the pilot, the crew assignments will be:

Pilot and co-pilot will don antiexposure suits and life
vests, and remain in their seats to fly the aircrafe,

The radio operator will don an antiexposure suit and
life vest, switch the IFF to EMERGENCY, and stand
by his radio to transmit any necessary emergency
signals.

On C-47 and R4D series aircraft, the flight mechanic,
or on C-117 series aircraft, the steward, will place
essential equipment, crew water, first aid kits, Very
pistol, signal flares, and smoke signals in the emergency
equipment bag. He then stows this equipment until
after ditching, Upon completion of these duties, he
will put on his antiexposure suit and life vest and take
his station for ditching (figures 3-7 and 3-8).

Main Cabin Compartment.

When the necessity for ditching is evident, the pilot
will alert the crew by giving the command “Prepare
for ditching” over the interphone. (This alert should
not be confused with the six short rings of the alarm
bell, which are the signal to assume ditching positions.)
Upon receiving the command “Prepare for Ditching,”
a crew member designated by the pilot, or the steward
on C-117 series aircraft, will accomplish the following:

Advise passengers of the impending emergency.

Jettison as much cargo as possible.

See that all doors which may take in water are closed
and latched.

Open all accessible emergency escape hatches.

Loosen his tie, don an antiexposure suit and life vest,
and make certain that the passengers are prepared in
the same manner. After the above procedures have
been accomplished, he notifies the pilot over the inter-
phone that the passengers are prepared for ditching.

Upon hearing six short rings of the alarm bell, or when
receiving signal over interphone, he checks that all
passengers are properly seated and have their safety
belts fastened. Upon hearing one long ring of the
alarm bell or signal over interphone, he checks that
all passengers assume the “Brace for Ditching” posi-
tion,
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ABANDONING AIRCRAFT.

Evacuation of the aircraft in an orderly manner after
ditching should be accomplished in the shortest time
possible. This cannot be done well without practice.
Far less can it be expected in a dark fuselage filling
with water, unless the drill is perfect. Practice makes
perfect. A very large number of crews have thus saved
themselves and have finally been rescued by surface
craft. The crew and passengers must not leave ditch-
ing positions until the aircraft comes to rest. Directly
after the aircraft comes to rest, the additional neces-
sary emergency equipment must be collected and
equally distributed to the groups on both sides of the
main cabin compartment. Each group of passengers,
plus the crew, must evacuate the aircraft in the correct
order, through the exit previously assigned to them,
carrying the equipment that has been allotted to them.
They must also see to it that each piece of equipment
for use in the raft is secured by lines to prevent its
being lost overboard in passing from aircraft to raft.

Flight Compartment.

When it is certain that the aircraft has come to a
complete stop, each crew member performs the fol-
lowing duties:

The radio operator insures that the rafts have been
properly launched, inflated, and secured to the aircraft.
After he has ascertained that all equipment is properly
stowed aboard rafts, he boards raft. The flight mechanic
or steward, as applicable, retrieves the emergency
equipment bag and hands it to the radio operator in
the raft. He then joins the radio operator in the raft.
The pilot and co-pilot will check on each other to see
if either one has been injured. It is quite possible for
the pilots to receive severe blows on the head or other
parts of the body, making it impossible for them to
leave the aircraft under their own power.

The pilot and co-pilot will leave through the main
cabin door and join the other crew members in the
raft.

Main Cabin Compartment,

The smooth, orderly, and expeditious evacuation of
passengers depends upon how well the duties are per-
formed. The crew member designated will insure that
all additional emergency equipment is equally dis-
tributed, and that orderly evacuation is immediately
effected.

When it is certain that the aircraft has come to a com-
plete stop, he will proceed with the following duties:

a. Life rafts will be launched, with the aid of the
passengers if necessary. The CO, release should
not be pulled until after the raft is in the water,

The first raft should be tied to the escape rope,
the second raft tied to the first, and so on, to
prevent them from drifting apart and away
from the aircraft,

Section 1l

b. Each group will exit through the main cabi
forward door in the assigned order, takin
along their emergency equipment, and boar
a raft,

DITCHING TECHNIQUES.

Normal Power-On Ditching.

Experience gained in ditching similar aircraft has
shown that the best results are obtained by following
the procedure outlined below:

a. If possible, use up most of the fuel supply to
lighten the aircraft and reduce stalling speed.
Empty tanks also contribute to flotation.

b. Ditch while power is available, Power will
allow you to choose the spot for ditching that
affords the best possible sea conditions and
the most favorable landing position andattitude,

¢. Radio Low Altimeter — ON.

d. Use flap setting of half-down.

e. Ditch at 10 knots above stalling speed, which
will give an approximate angle of ditching of
slightly above level flight. Under no circum-
stances should the aircraft be stalled in, since
this will result in severe impact and cause the
aircraft to nose into the sea,

f. In daylight, it is recommended that the air-
craft be diched along the top of the swell,
parallel to the rows of the swells, if the wind
does not exceed 30 knots. In high winds, it is
recommended that ditching be conducted up-
wind to take advantage of lowered forward
speed. However, it must be remembered that
the possibility of ramming nose-on into a wave
is increased, as is the possibility of striking the
tail on a wave crest and nosing in.

Partial Power Failure Ditching.

In ditching with one engine inoperative, the follow-
ing should be borne in mind:

a. Use power as required to give flattest approach
and a forward speed of 10 knots above stalling
speed.

b. On letdown with an engine inoperative, it is
advisable to hold speed 20 knots above stalling
speed until flare-out, at which time speed will
be reduced to 10 knots above stalling speed.

Cross-Wind Ditching.

The basic rules for ditching, listed in Normal Power-
On Ditching, will still apply, in addition to the fol-
lowing:

a. Crab the aircraft to kill drift.

b. Land on the downwind side of the swell or
wave.

3-21
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DITCHING CHART

CREW MEMBER/DUTY

PILOY

Warn crew to prepare for ditching. Order evacuation controller to
assume duties. Order radio operator to start emergency procedures.
Order all on board to secure themselves in ditching position.

CO-PILOT
As directed by pilot.

FLIGHT MECHANIC

Assume evacuation controller duties.

Supervise preparation of passengers.

Stow essential navigation equipment and crew water tank in emergency
equipment bag.

NAVIGATOR

Passes information on speed, course, altitude, position, estimated
ditching position, and distance to nearest land to radio operator for
inclusion in distress signal. Then passes this information on to all
crew members. Assumes duties as assistant evacuation controller.

RADIO OPERATOR

Send emergency signal (SOS) giving position, altitude, course, speed,
and intention of aircraft pilot as to ditching.

NOTE: On C-117 series aircraft, the duties listed for the navigator will be per-
formed by a crew member designated by the pilot. The steword will
perform the duties of evacuation controller,

Figure 3-9 (Sheet 1 of 2).
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When ditching is imminent (10 minutes left), each crew member

and passenger will don antiexposure suit and life vest

PROVIDE

Flashlight

Emergency
radio transceiver

Life rofts
Emergency radio
transceiver

Emergency equipment bag

Life raft
Emergency radio
transceiver at
No. 2 exit

POSITION

Pilot's seat

Co-pilot's seat

If seat is not available,
seated on floor of main

cabin, forward bulkhead

If seat is not available,
seated on floor of main
cabin, forward bulkhead

I seat is not available,
seated on floor of main
cabin, forward bulkhead

Figure 3.9 (Sheet 2 of 2).

EXIT

Main cargo
door

Main cargo
door

Main cargo
door

Main cargo
door

Main cargo
door

Section {1
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pwind Ditching.

he basic rules for ditching, listed in “Normal Power-
n Ditching,” will still apply, in addition to the fol-
owing:

a. Maintain nose-up condition — avoid nose strik-
ing wave face.

b. Touch down immediately before the crest of a
rising wave.

c. Hold the nose up after first impact.

Night Ditching.

a. Night ditching will be conducted with the aid
of instruments to establish proper attitude of
aircraft.

b. Make an instrument letdown, holding the air-
speed 20 knots above stalling speed and at the
lowest possible rate of descent.

c. Use landing lights as necessary.

d. Hold wings level to avoid digging a wing into
the water and cartwheeling the aircraft.

¢. Land at 10 knots above stalling speed, using flap
setting of half-down.

Note

If no power is used, no flaps should be
employed.
PILOT.

First Actions.

1. Warn crew to prepare for ditching, giving ap-
proximate time remaining.

2. IFF/SIF - EMERGENCY.

3. Order crew members to assist in briefing pas-
sengers.

4. Order the radio operator to transmit a distress
signal and position report and continue to do so.

5. Order co-pilot to don antiexposure suit and
life vest, and fasten safety belt and harness.

6. Loosen tie, don life vest and antiexposure suit,
and fasten shoulder harness and safety belt.

7. Take over controls from co-pilot and prepare to
ditch.

When Ditching Is Imminent (10 Minutes Left).

1. Alert cabin personnel; six short rings on alarm
bell, or give signal over interphone.

2. Order the radio operator to send final distress
signal,

3-24
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3. Order the co-pilot to assist him as required.

4. Orders all crew members and passengers to turn

on emergency flashlights connected tolife vests.

This procedure will provide light after ditching
and will aid in locating persons injured during
ditching.

S. Order all on board to secure themselves in
ditching position.

6. If at night, turns on formation lights.

7. Immediately before ditching, give signal No. 2:
*‘Brace for Impact’ or give signal over inter-
phone.

Ditching Station — Pilot’s seat.

After Ditching.
Leave the aircraft through the main cargo door and
assist with the life rafts. Take command.

CO-PILOT.

First Actions.

1. Take over the controls while the pilot adjusts
his equipment.

2. Loosen tie, and don antiexposure suit and
life vest.

3. Fasten shoulder hamess and safety belt.

When Ditching Is Imminent (10 Minutes Left).

Assists pilot.
Ditching Station — Co-pilot’s seat,

After Ditching.
Leave through the main cargo door.

NAVIGATOR

First Actions.

1. Give speed, course, altitude, position, and
estimated ditching position to the radio oper-
ator for inclusion in the distress signal.

2. Loosen tie, and don antiexposure suit and
life vest,

3. Stow essential equipment (Very pistol, signal
flares, smoke signals, navigation aids, crew
water tank, etc) in emergency bag, and stow
the bag in the lavatory.

When Ditching Is fmminent (10 Minutes Left).
Assist pilot as directed.

v C ¢
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Ditching Station — Seated on floor, back braced against
main cargo compartment forward bulkhead.
After Ditching.

Pass out the emergency equipment bag and leave
through the main cargo door.

STEWARD OR FLIGHT MECHANIC.

First Actions.
1. Assist and brief passengers.

2. Loosen tie, and don antiexposure suit and
life vest.

3. Stow essential emergency equipment in emer-
gency bag, and stow the bag in the lavatory.
When Ditching Is Imminent (10 Minutes Left).

1. Assist pilot as directed.

2. Make certam the passengers are prepared.
Ditching Station — Seated on left side near main cargo
door.

After Ditching.
Pass out the emergency equipment bag and leave

through the main cargo door.

RADIO OPERATOR.

First Actions.

1. On pilot’s orders, send an emergency signal
(SOS), followed as soon as possible by an emer-
gency message giving position, flight time,
nature of the emergency, and any other informa-
tion available.

2. Obtain Direction Finding Service, bearing,
etc, on normal air ground frequency if possible.

3. Loosen tie, don antiexposure suit and life vest,
and fasten shoulder harness and safety belt.

4. Continue the outlined emergency procedure
every 10 minutes,

: < - When Ditching Is Imminent (10 Minutes Left),

i
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1. Send final distress signal (SOS), position, alti-
tude, course, speed, and inteation of pilot as to
ditching,

2. Screw the emergency key down.

Ditching Station -~ Seated on floor, back braced
against the main cabin compartment forward bulkhead.

After Ditching,
a. Launches fife raft through main cargo door.
b. l.eaves through main cargo door.

ABANDONING THE AIRCRAFT.

Leave the aircraft as quickly as possible. Do not
overlook necessary equipment or assigned duties.
Hold ditching position until the aircraft comes to
rest, then proceed as follows:

a. Crew members detailed to life raft removal will
launch life rafts through the main cargo door
and inflate.

b. Crew members and other personnel will leave
through assigned escape exit and, upon emerg-
ing, inflate life jackets.

BAIL-OUT.

BAIL-OUT ALARM BELL

The following are the standard alarm signals for
bail-out:

Three short rings ...ovvivveeene Prepare to bail out

One long ring  ....cocorvirivircnminccnsensirnenes Bail out

BAIL-OUT PROCEDURE.

When the decision has been made to abandon the air-
craft in flight, the pilot will give a warning signal to
*Prepare for bail-out.” This signal will be three
short rings on the alarm system, a verbal signal over

the interphone/PA system. When all the crew
members (and passengers, if carried) are ready, the
pilot will be notified. When the pilot desires to
bhave all on board abandon the aircraft, he will give
a warning signal to ‘‘Bail out,” which will be one
long sustained ring, or a verbal signal over the inter-
phone/PA system. In addition to the alarm signals,
the pilot will give verbal warnings over the inter-
phone. If passengers are carried, a crew member
will brief them. Primary exit from the aircraft will
be through the main cargo doot, which can be jet-
tisoned from the aircraft.

Pilot,
The pilot will:

a. Notify crew and receive acknowledgement.
Ring alarm bell three short rings, or give verbal
signal over interphone for crew members to
perform all preparatory duties for bail-out.
IFF/SIF - EMERGENCY.
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. IERO oN ABOVE
NORMAL
2ERO OFF ABOVE
NORMAL
. ZERO OFF NORMAL
tow oFF ABOVE
NORMAL
. ABOVE OFF LOW - Of
NORMAL ZERO
. OFF SCALE OFF OFF SCALE
HIGH HIGH OR ABOVE
NORMAL
. OFF SCALE OFF LOW — Ok
HIGH ZERO
. OFF SCALE OFF ZERO
HIGH
. NORMAL ON NORMAL
. REVERSED OFF OFF SCALE
AND PEGGED HIGH Of
ABOVE NORMAL
OFF SCALE OFF HIGH UNTIL FAILURE OF OTHER
HIGH TO THEN GENERATOR, THEN ABOVE NOR-
GENERATOR aN MAL MAY NOT GO AS HIGH
FAILURE THEN AS FAILED GENERATOR. MAY
0 ZERO. GO LOW AFTER OTHER GENER-
ATOR FAILURE DUE TO BURNED-
OUT LOADS.
OFF SCALE OoN OFF SCALE HIGH THEN BACK
LOW AND TO ABOVE NORMAL.
PEGGED THEN
10 ZERO,
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OFF GENERATOR MECHANICAL FAILURE, ARMATURE
OPEM, BROKEN BRUSH, REVERSE CURRENT RELAY
NOT CLOSING, ONE POLE OF GENERATOR SWITCH

OPEN.

OFF MAIN BUS OPEN TO REVERSE CURRENT RELAY, GEN-
ERATOR FAILURE WITH WARNING LIGHT FAILURE,
OPEN GEMERATOR SWITCH, REVERSE CURRENT RE-

LAY MAIN COIL NOT CLOSING.

OFF AMMETER CIRCUIT OPEN.

OFF IMPROPER PARALLELING, EQUALIZER COIL IN REGU-
LATOR NOT WORKING, REGULATOR SET LOW OR
STICKING.

OFF EQUALIZER COIL NOT WORKING,

REGULATOR MALFUNCTION.

OFF MAIN BUS GROUNDED.
OFF REGULATOR MALFUNCTION.
ON OVERVOLTAGE DUE TO REGULATOR MALFUNCTION

OR FIELD TO ARMATURE LEAD SHORTED.

OFF FAILURE OF WARNING LIGHT RELAY CIRCUIT,

OFF REVERSE CURRENT RELAY WELDED WITH GENERATOR
LEAD GROUNDED. FAILED REVERSE CURRENT
RELAY COIL.

OFF OVERVOLTAGE.

OFF GENERATOR FEEDER GROUNMDED.

b. MAKE CERTAIN THE ELECTRICAL SYSTEM (REGULATOR, GENERATOR, RE-

GENERATOR SWITCH CONTROLS: REVERSE CURRENT RELAY, VOLTAGE -

REGULATOR EQUALIZING WINDING CROSS CONNECTION, WARNING LIGHT
POWER COMNECTION.

ALL AIRCRAFT HAVE ONE WARNING LIGHT PER GENERATOR, OPERATED
BY A LIGHT RELAY. THE LIGHT COMES ON WHEN THE GENERATOR SWITCH
IS POSITIONED TO ON AND GENERATOR REVERSE CURRENT RELAY IS NOT
CLOSED. THE LIGHT GOES OFF WHEN THE GENERATOR REVERSE CURRENT
RELAY PILOT COIL IS ENERGIZED AND OPERATES THE LIGHT RELAY.
DO NOT REMOVE VOLTAGE REGULATOR EXCEPT IN AN EMERGENCY.

VERSE CURRENT RELAY, AND WARNING LIGHT CIRCUITI 15 FUNCTIONAL
AFTER ANY INSPECTION OR OVERHAUL WHICH MAY AFFECT THE ELEC-
TRICAL SYSTEM.

. WHEN CHECKING THE ELECTRICAL SYSTEM, TURN OFF ALL ELECTRICAL

EQUIPMENT (BATTERY, RADIO, RADAR LIGHTS, ETC) WHICH WOULD BE
AFFECTED BY OVERVOLTAGE. EVERY EFFORT SHOULD BE MADE TO KEEP
VOLTAGE BELOW 35 VOLTS.

. IN EVENT AN ELECTRICAL SYSTEM MALFUNCTION TRIPS ONE OR BOTH

GENERATORS OF BUS, TURN OFF.

Figure 3-10 (Sheet 1 of 2).
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Section 111

MALFUNCTIONS OF MULTI-GENERATOR D-C ELECTRICAL SYSTEM

PLACE FAILED GENERATOR SWITCH IN OFF POSITION. (SEE NOTE 3f)

1. PLACE GENERATOR SWITCH TO OM POSITION AND SEE IF
GENERATOR PICKS UP LOAD. iF AMMETER DOES NOT
SHOW LOAD, PLACE GENERATOR SWITCH TO THE OFF

POSITION.
i ” e A 5 e T e AT s R0 B e A Bt L5
PLACE GENERATOR SWITCH TO OFF THEN ON. IF GENERATOR DOES NOT SHOW 2. NONE
LOAD, PLACE SWITCH IN THE OFF POSITION, ISEE NOTE 3f.)
TURN GENERATOR SWITCH OFF. (SEE NOTE 31} 3. NONE

SEE NOTE 3g.

Bk L BRI S

g g

OPERATE GENERATOR SWITCHES INDIVIDUALLY TO OFF THEN ON. IF SYSTEM
DOES HOT OPERATE CORRECTLY PROCEED PER NOTE 3g.

o TR it

Y TR

e M e

s S e,

ACT FAST. TURN OFF BATTERY SWITCH. TURN OFF GENERATOR SWITCHES.
OPERATE ON EMERGENCY POWER IF AVAILABLE.

- =t - - e T = T SRR P S

PLACE THE GENERATOR MAIN LINE SWITCH TO OFF. {SEE NOTE 31

T ST e SRR - e

SWITCH OFF AFFECTED GENERATOR; BE PREPARED FOR POSSIBLE GENERATOR
FIRE, {SEE NOTE 3£.) REMOVE VOLTAGE REGULATOR IF POSSIBLE. (SEE NOTE 3a.}

R I R R STRS PRI R MG R ARG S i Lk e T i NAG 1%

REPLACE BURNED OUT LIGHTS. (SEE NOTE 3g.}

AR @ e

4. CHECK YOLTAGE REGULATOR FOR OPEN OR SHORTED
CONTACTS ON REGULATOR BASE.

SR s e

i

5. SAME A5 4.

8. SAME AS 4.

9. PRESS FIXTURE TO TEST LAMP. OPERATE GEMERATOR
SWITCH OFF AND ON TO CLEAR POSSIBLE OPEM SWITCH
CONTACT. REPLACE LAMP AND RECHECK BY PRESSING
FIXTURE.

ACT EAST. TURN OFF BATTERY SWITCH. TURN OFF GENERATOR SWITCHES.
OPERATE ON EMERGENCY POWER IF AVAILABLE.

10. NONE

ACT FAST. SWITCH OFF BATTERY, SWITCN OFF GENERATORS. SWITCH BATTERY
ON. SWITCH LOW GENERATOR ON. MONITOR LOAD FOR NORMAL OPERATION.
MOST LIGNTING AND RADIO CIRCUITS WILL FROBABLY BURN OUT. REPLACE
SURNED-QUT LAMPS,

11, REMOVE REGULATOR. SAME AS 4. (SEE NOTE Ja.)

REMOVE VOLTAGE REGULATOR (F POSSIBLE. PLACE GENERATOR SWITCH 1O 12, NONE
OFF. (SEE NOTES 3f AND 3a.)
BATTERY SWITCH IMMEDIATELY. TURN ON EMERGEMCY POWER SYSTEM IF £, IF GENERATOR FAILURE OCCURS, THE AMMETER OF THE REMAINING GEN-

AVAILABLE. DO NOT PLACE BATTERY ON LINE PRIOR TO CLEARING ELECTRICAL
SYSTEM MALFUNCTION.

o, WITH BATTERY SWITCH OFF AND BATTEXY RELAY OPEN, POWER IS SUPPLIED

ERATOR SHOULD BE IMMEDIATELY CHECKED FOR OVERLOAD AND NON-
ESSENTIAL ELECTRICAL EQUIPMENT TURNED OFF. IF NECESSARY, MONITOR
REMAINING GENERATOR AMMETER TO PREVENT OVERLOADS.

TO THREE ITEMS. g. IF TWO-GENERATOR POWER CAPACITY IS REQUIRED, MONITOR BOTH

1. BAIL-OUT BEIL
2. MAIN JUNCTION BOX INTERNAL LIGHT.
3. B FARE EXTINGUISHING SYSTEM.

AMMETERS FOR POSSIBLE OVERLOAD. TURN OFF ALL NON-ESSENTIAL
ELECTRICAL EQUIPMENT. (T IS PREFERRED THAT THE DEFECTIVE GENERATOR
BE TURNED OFF.

Figure 3.10 (Sheet 2 of 2)




Reduce the airspeed, if possible, to approxi-
mately 100 knots (115 mph) IAS.

c. Put aircraft on autopilot control.

d. Don an aatiexposure suit and life vest if over
water, adjust parachute.

e. Place alarm bell on continuous signal, give
signal for ‘‘bail-out” over interphone/PA
system.

f. After receipt of ‘‘All clear” signal from the
co-pilot, the pilot will order him to bail out
and will follow him out.

CO'P“MO
The co-pilot will:

a. Acknowledge the pilot's bail-out instructions

and adjust his parachute. Don an antiexposure

suit and life vest if over water. Adjust para-
chute.

b. Transmit emergency voice sigoals.
¢. Turn on landing lights (night only).
d. Assist pilot until bail-out sigoal is given.

e. Evacuate aircraft on the final bail-out signal.
Navigator (C-47 and R4D Series Aircraft),

The navigator will:

a, Acknowledge pilot’s bail-out instructions, ad-
just his parachute, and don an antiexposure
suit and life vest if over water,

b. Give final aircraft position report to the pilot,
co-pilot, and radio operator.

c. Unlock door and kick down on the yellow emer-
gency release latch at the main cargo door
forward end and push the door from the aircraft.

l WARNING l

The person jettisoning cargo door
will be secured to the interior of the
aircraft fuselage.

NOTE

On some aircraft there is no pro-
vision for jettisoning the air stair
door.

d. Evacuate aircraft on final bail-out signal,
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Radio Operator,
The radio operator will:
a, Acknowledge pilot’s bail-out instructions.

b, Transmit distress signal and position report,
and continue to do so until the final bail-out
signal,

c. Don an antiexposure suit and life vest if over
water, adjust parachute.,

d. Screw down the transmitter key.

e. Evacuate the aircraft on final bail-out signal,
taking code book and radio operator’s flimsy
(notebook).

Flight Mechanic or Steward,
The flight mechanic or the steward will:
a. Prepare passengers for bail-out,

b. Don an antiexposure suit and life vest if over
water, adjust patachute,

c. Control movement of passengers to main cargo
door.

d. Bail out after all passengers have evacuated.

OVERWATER RECOMMENDATIONS.

Bail-out is not recommended unless visual contact
is made with adequate surface help. If no rescue
vessels are in the vicinity, bail-out should be used
only as a last resort because of the extreme diffi-
culty of getting the crew together in the water. The
life rafts offer survival and signaling equipment.
In any but the warmest seas, a man will survive
only a few hours if kept afloat by means of a life
vest alone., Wearing an anti-expsoute suit will in-
crease this time, but this still cannot compare with
the length of time survival is possible in a life raft,
If bail-out is réquired or decided upon, the following
procedure is recommended: '

a, If surface help is available, it is much easier
for rescue crews to find and rescue 2 or 3
men at a time in a small area than to rescue
10 or more men strung out in a loag line in the
water, Always head the aircraft in a direction
to allow the crew to drift into the course and
just ahead of rescue vessel.

b. 1if surface help is not available, it is still im-
portant to keep the crew as close together as
possible in the water. Individual members can

¢
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aid each other, especially if some of them are
injured. Most important of all, a group of life
rafts is much easier to find than a single indi-
vidual, This is true whether the search is from
a surface vessel or from an aircraft, Therefore,
inflated rafts should be jettisoned if possible.
Then the aircraft should be flown in as tight a
circle as conditions will permit, bailing out
three or four men at a time, and then come
around in relation to the other men or the sur-
face vessel, before bailing out the other mem-
bers. This will place the members as close as
possible to the other men or the surface vessel.

c. As in ditching, try to plan the bail-cut befere
the last minute. The pilot must warn the crew
as soon as bail-out is decided upon. Give three
short rings on the alarm bell, or warn the crew
on the interphone and receive ackmowledge-
ments.

d. When the bail-out warning is given, crew mem-
bers should check each other’s equipment to
insure that all straps and packs are properly
secured and adjusted. Upos receiving the bail-
out signal, crew and passengers will leave
with the least possible delay, through the main
cabin door, in accordance with the above pro-
cedure, or as prescribed by the pilot to cope
with the particular emergency.

FUEL SYSTEM FAILURE.
YAPOR LOCK.

Vapor lock can cause malfunction of the fuel system
when the fuel boils or when the fuel is supersaturated
with air, The usual indications start with regular and
rapid engine surging at high frequency, usually fol-
lowed by an irregular surge of greater magnitude with
extreme fuel pressure fluctuation. Vapor lock can be
corrected by retarding the throttle and placing the
fuel booster pump ON,

ELECTRICAL POWER SYSTEM FAILURE.
GENERATORS.

(See figure 3-10, Malfunctions of Multi-Generator D-C
Electrical Systems.)

If there is no indication on me ammeter, but the other
indicates a normal reading, make the following check.

If the switch for the malfunctioning generator is ON,
turn it OFF and see whether the reading of the other
ammeter increases., If it does, the trouble may be
attributed to the instrument and the generator may be
turned on again.

Section |l

On aitcraft with the priority bus system installed, if
the bus priority relay discoonects the No. 2 bus
system for any reason, the remaining generator will
automatically supply power to the failed bus.

HYDRAULIC POWER SYSTEM FAILURE.

Failure of the normal hydraulic system will usually
be indicated by the loss of both system pressure and
of fluid in the sight gage on the hydraulic control
panel.

NOTE

During flight when hydraulic units
are being operated, the movement of
fluid within the reservoir may draw
the fluid from the level sight gage;
however, when no hydraulic units
are being operated, the fluid level
in the sight gage will rise,

In the event of system failure place the controls of
all hydraulically operated units in the OFF positions.

NOTE

The hydraulic fluid reserve of 3
quarts does not show on the sight

gage.
COWL FLAP EMERGENCY OPERATION,

If a loss of hydraulic pressure occurs and it is
necessary to operate the cowl flaps, tuwn the cowl
flap handle to the required position, operate the
hydraulic hand pump until the desired cowl flap
position is obtained, and turn the cowl flap bandle
to the OFF position.

WING FLAP EMERGENCY OPERATION,

If a loss of hydraulic pressure occurs and it is
necessary to operate the wing flaps, move the wing
flap lever to the desired position, actuate the hy-
draulic hand pump, then return flap lever to neutral.

LANDING GEAR SYSTEM FAILURE.

LANDING GEAR EMERGENCY EXTENSION.
a. Star valve — OFF.

b. Landing gear lever — DOWN.

¢. Operate the hydraulic band pump until the
gear is down and spring locked. Visually
observe the gear position,

d. Landing gear lever —~ NEUTRAL.
329
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$ CAUTION |

Place latch lever in POSITIVE
LOCK position only after the gear
is fully extended and normal pres-
sure is indicated, since the spring
lock action catch is locked closed
in the POSITIVE LOCK position.

¢. Check landing gear warning lights ~ Green
light ON, red light OFF.

f. Landing gear latch lever - POSITIVE LOCK.

g. Check landing gear warning horn for gear
down and locked indication by retarding a
throttle,

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 pressuré possible
for wing flap and brake operation. If the above con-
dition 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 aitcraft may be safely landed whether or not the
landing gear safety latches are engaged, providing
the landing gear is fully down, the hydraulic system
pressure is 850 to 900 psi, and the landing gear lever
is in the DOWN position. Pressure in the landing
gear actuating struts is indicated on the landing gear
ptessure 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 re-
tract, moving the pistons up in the struts and re-
sulting in an increased pressure in the landing gear
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downlines. To eliminate the possibility of a line
failure due to the excessive rise in pressure caused
by the piston moving up in the strut, the beakes
should be used only if absolutely necessary. If the
length of the runway necessitates the use of the
brakes, apply them as lightly as possible and, in
any event, limit the pressure applied to the brakes
so that the pressure indicated on the landing gear
pressure gage does not exceed 1500 psi.

LANDING WITHOUT HYDRAULIC SYSTEM
PRESSURE,

A landing without fluid pressure would be necessary
only 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 strut,
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 nor-
mal landing can be made.

BRAKE SYSTEM FAILURE,

If the pressure gage reads below 600 psi and the hy-
draulic system is connected to the operating engine,

or if both engines are operating and the pressure
gage teads below 600 psi, carry out the hydraulic
braking operation with the aid of the hydraulic hand
pump, leaving the star valve in the OFF position.
The co-pilot should operate the hydraulic hand pump
to 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 handle
continuously until the brakes are no longer required.
When the brakes are hand-operated in this manner,
no pressure will show on the gage. Apply the brakes
with one steady application.

EMERGENCY ABBREVIATED CHECK LIST.

Your emergency abbreviated checklists are now con-
tained in T, O. 1C-47-CL-1-1, -1-2, -1-3, -1-4, and -1-5.
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