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~ CLIMB=-OUT PROCEDURE (vricAl

“'
WA PROPER WING FLAP MANAGEMENT
» JA/// 472 WITH TAKE-OFF WING FLAP SETTINGS ﬁm’ﬁmﬁm&xﬂ? PROPER
-
gﬂ' 59
APPROXIMATE PATH WITH TAKE-OFF ALY
WING FLAP SETTING IF AIRSPEED IS ) *
NOT INCREASED. » ’
/////////////////////// %
INCREASE AIRSPEED e
A

kN

WARNING |

e
o

If you fail to reduce rate of climb in order to increase  Retract the wing flaps approximately 1° per knot
‘ airspeéd, you will lose altitude when you retract the increase in airspeed as acceleration permits. ‘
wing flaps.
- C-452572
Note
WARNING

While propeller is feathering, accomplish

power, gear, and flap changes as neces-

sary. Complete the following engine shut- If flame or smoke is observed at a nacelle

down actions accurately and promptly. flap opening, close the flaps completely
prior to fire extinguisher discharge. If

2. MIXTURE — OFF. (CP) no flame or smoke is evident at the

bt nacelle flaps but is observed elsewhere,
3. FLUID HANDLE - PULL OUT. (CP) discharge the fire extinguisher as soon
as the engine stops or obviously will not
Note S1Gw down further.
If the handle cannot be pulled out, it may 7. MANUAL HEAT ANTI-ICE (SHUTDOWN
— be turned to free the fire extinguisher ENGINE) — OFF. (FE)
switch and guard. [
WARNING
4. FUEL VALVE — OFF. (FE)
- 5. FUEL BOOST PUMP — OFF. (FE) During practice thisaction maybe simulated,
however this procedure is extremely criti-
6. NACELLE FLAPS (SHUTDOWN ENGINE) — cal during icing conditions; refer to Single-
CLOSED. (FE) Engine Anti-Icing Operation, this Section.
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Section III

DENSITY ALTITUDE
(FEET) S.L. 5000 10000
102 Q0| 99 QO 96 QO
IAS (KNOTS)
cosn 103 Q0O 101 O] 78 OO

Figure 3-2

8. FIRE EXTINGUISHER — ON (IF FIRE
EXISTS). (CP)

Note (A)

If either the MAIN or RESERVE supply
has been discharged, placing the selector
switch to the remaining supply and hold-
ing the fire extinguisher switch to the ON
position will discharge the remaining
extinguisher agent.

Clean Up Airplane
1. Generator (shutdown engine) — Off. (FE)
Electrical Load — Minimum. (FE)

@
@ Load Monitor — As required. (FE)
®

4. Alternator (shutdown engine) — Off. (FE)
Alternator Selector — As required. (FE)

6. Nacelle Flaps — As required. (FE)

@ Ignition (shutdown engine) — Off. (FE)
8. Throttle (shutdown engine) — Closed. (CP)

9. Cabin Pressure — As required. (CP)OQ @ ©

Note 000

o If the left engine has failed, the cabin
pressurization switch may be turned to
ALT AIR FLOW to reduce the load on the
right engine. Alert crew to use oxygen
as required.
000
® If the right engine has failed, the cabin
pressurization switch should be turned to
ALT AIR FLOW position to allow adequate
circulation of air into the cabin.

® If it is necessary to continue flight on a
single engine, maintain balanced fuel
weight in the wings within 600 pounds by
operating the engine alternately from both
tanks. Refer to FUEL CROSSFEED

3-8
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1.1 MINIMUM CONTROL

OPERATION, Section VII, and the
Appendix.

ENGINE FIRE -
Safety of personnel and the airplane required the use

of optimum fire control procedures in combating an

inflight engine fire. Elapsed time from engine fire

detection to initiation of fire control actions must be

kept to a minimum. Tests have demonstrated that ‘
the effectiveness of fire extinguishing agents are J
maximum when the engine fluid pumps are not actu-

ating as a result of propeller feathering. Accord-

ingly, initiation of feathering action cannotbedelayed

upon detection of an engine fire. The procedure -’
presented below is designed for maximum fire con-

trol effectiveness.

Engine Shutdown
Identify malfunctioning engine by fire warning lights
and visual observation.

Note

All ENGINE FIRE, Engine Shutdown
procedures, Steps 1 thru 8, are identical
to INFLIGHT ENGINE FAILURE SHUT-
DOWN procedures. All Notes and Warn-

ings apply. <’
Clean Up Airplane
Note

All Clean Up Airplane procedures, Steps g
1 thru 9, are identical to those for —4
INFLIGHT ENGINE FAILURE. All Notes

apply.

FUEL PRESSURE DROP

The fuel pressure-low warning light serves both
engines. If the light comes on, check the fuel pres-
sure gages to determine which engine is affected. If
the fuel pressure drops below the operating limits
during flight, but the engine continues to operate
normally, the cause may be one or more of the fol-
lowing: primer leakage, oil dilution solenoid leak-
age, engine-driven fuel pump bypass valve leakage,
clogged pressure line, instrument failure, or line
leakage. Whenever fuel pressure drops and the
engine continues operating normally, the first con-
cern of the crew must be to guard against the out-
break of an engine fire. The greatest danger lies in
the fact that the crew develops a false sense of i
security because no fire exists at the time the fuel

pressure drop is noticed or after several hours of

flight., However, when the throttle is retarded (as in
preparation for a landing), an engine fire develops

and the results are usually disastrous. What has

happened is that a fuel leak existed, but the cooling y
and dispersing effect of the airflow through the J
engine nacelle at cruising speed has prevented the

start of a fire. When the throttle was retarded, the
airspeed dropped and the airflow was reduced suffi-

ciently to permit ignition of the leaking fuel. Any -’
change in the airflow pattern, such as feathering the
propeller or entering a climb, can start a fire if a

fuel leak exists. Increasing the power is less likely

Yy AV 4V 4V GV 4V 4V 4V 45 45 4 4 4 4 4
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to start a fire since airspeed will be increased, but
even here there is a possibility of fire since the
exhaust heat and flame pattern may change suffi-
ciently to outweigh the increase in cooling airflow.
Accordingly, it must be the objective of the crew to
eliminate the fuel before any change is made to the
airflow or exhaust pattern. The most efficient way
of accomplishing this is by moving the mixture con-
trol to IDLE CUT OFF before any throttle reduction,
propeller feathering, or any other engine shutdown
procedure is initiated. An additional advantage of
moving the mixture control to IDLE CUT OFF is that
it provides the most rapid means of eliminating
exhaust stack flames and reducing exhaust heat.
Possible courses of action, depending on the cause
of the pressure drop, are listed below:

SHUT DOWN THE ENGINE

Do this if the power is not necessary to sustainflight
or to reach a safe destination.

Engine Shutdown

1. Mixture — Off. (CP)

WARNING

Do not change airspeed or airplane atti-
tude prior to mixture control cutoff.
2. Propeller ~ Feather. (CP)
Note
While the propeller is feathering,
accomplish power, gear, and flap
changes as necessary. Complete the

following engine shutdown actions
accurately and promptly.

3. Fluid Handle — Pull Out. (CP)
Note

If the handle cannot be pulled out, it may

be turned to free the fire extinguisher
switch and guard.

4, Fuel Valve — Off. (FE)
5. Fuel Boost Pump — Off. (FE)

5A. Oil Coolers — Off. (FE)

6. Nacelle Flaps (Shutdown Engine) — Closed.
(FE)

WARNING

If flame or smoke is observed at a nacelle
flap opening, close the flaps completely
prior to fire extinguisher discharge. If
no flame or smoke is evident at the

nacelle flaps but is observed elsewhere,
discharge the fire extinguisher as soon

7. Manual Heat Anti-ice (Shutdown Engine) —
Off. (FE)

WARNING

During practice this action may be sim-
ulated, however this procedure is
extremely critical during icing conditions;
refer to Single Engine Anti-Icing Opera-
tion, this Section.

8. Fire Extinguisher — On (If Fire Exists).
(CP)

Note (A]

If either the MAIN or RESERVE supply
has been discharged, placing the selector
switch to the remaining supply and hold-
ing the fire extinguisher switch to the ON
position will discharge the remaining
extinguishing agent.

. Clean Up Airplane

Note

All Clean Up Airplane procedures, Steps
1 thru 9, are identical to those for -
INFLIGHT ENGINE FAILURE. All Notes
apply.

KEEP THE AFFECTED ENGINE IN OPERATION AT

Do this if it cannot be determined whether or not an
actual leak exists and the engine is needed to either
sustain flight or to maintain the required altitude for
arrival at a safe destination. However, prior to
power reduction for entry into the landing pattern,
shut down the affected engine completely (by means
of the mixture control, not by retarding the throttle)
unless power from both engines is absolutely essen-
tial to effect a safe landing.

CONTINUE OPERATING THE ENGINE NORMALLY

This may be done if it can be unquestionably deter-
mined that the indicated fuel pressure drop has not
resulted from a fuel leak.

Note

All other factors being equal, shutting
down the engine immediately is generally
the best course. However, action to be
taken depends entirely upon the circum-
stances existing at the time. Such fac-
tors as the known condition of the air-
plane and the remaining engine, stage and
requirements of the mission, and power
requirements of the airplane should all
be considered.

Change 1 3-9
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Section III

RESTARTING ENGINE

4
CAUTION )
4

A A A A A A A A AAAAA

Do not attempt to restart engine unless it
can be determined that it is safe to do so.
It is safer to make a single-engine land-
ing than to take a chance on starting an
engine fire in flight.

Airspeed — 130 KIAS Maximum. (P)

To prevent overspeeding in event of propeller
malfunctioning, the recommended airspeed
for unfeathering is 130 KIAS.

Mixture — Off. (CP)
Throttle — Close. (CP)

Propeller — Low Lights. (CP)

Hold the propeller speed control lever for the
shutdown engine in the DEC RPM position
until the governor limit light illuminates.
Setting the governor in its decrease rpm limit
(high pitch) will prevent engine overspeed in
the event of a power surge when the engine is
restarted.

Fluid Handle — In. (CP)

Fuel Valve — On. (FE)

Starter — As required. (P-CP)

If an engine has been shut down from five
minutes to an hour, use starter to crank
propeller through six blades prior to unfeath-
ering for hydraulic lock check. If an engine
has been shut down for an hour or more,
crank through 15 blades to ensure adequate
engine pre-oiling.

Feather Button — Pull Out. (P-CP)

WARNING

® Watch the propeller during unfeathering

begins, With this procedure the governor
can control the propeller and pitch hunting
or inadvertent reversal can be avoided if
the propeller electrical system is faulty.

Do not use the tachometer for determining
when to return the button to NORMAL.
The tachometer indication is too slow and
holding the manual feather button to OUT
longer than necessary when unfeathering
may cause inadvertent pitch reversal if
the circuit is defective.

WY

POV OO

If three attempts to unfeather a propeller
are not successful, the pitch changing

Change 1
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14,

15,

16.

17,

18.

19.

V 4V ) 4 L4

T.O. 1T-29A-1

mechanism may be considered to be
defective and further attempts to unfeather
may ultimately lead to more serious
trouble. Leave the propeller feathered
and land as soon as practicable.

RPM — 1200 (stabilized). (P-CP)
Oil Pressure — Checked. (FE)
Ignition — Both. (FE)

Mixture — Auto Rich. (CP)

Note

Warmup after unfeathering should be
accomplished in a manner as similar to
ground warmup as possible. RPM should
not exceed 1200, until oil temperature
starts to rise. Complete engine warmup
may then be accomplished at 1500 RPM
and 20 in. Hg.

When climatic conditions are favorable to
carburetor icing and the engine will not
start with the mixture control placed in
the AUTO RICH position, carburetor
icing may be suspected. Place the car-
buretor heat control lever in the HOT
position and hold the prime switch to the
ON position. The engine should start
and generate enough heat to warm the
carburetor and clear it of ice.

Engine Instruments — Checked. (FE)

Nacelle Flaps — As required. (FE)

Generator — On. (FE)

Alternator — On. (FE)

Manual Heat Anti-ice — On. (FE)

Load Monitor — Normal. (FE)

Electrical Equipment ~ As required. (P-CP)

Restarting Engine Checklist — Completed. (FE)

PROPELLER FAILURES

Inadvertent Propeller Reversal

Results of controlled flight tests with one propeller
in reverse pitch indicate that control of the airplane
can be maintained if corrective action is taken
immediately. It cannot be accurately predicted,
however, what effects would be encountered should a
propeller suddenly and unexpectedly gointo reverse
pitch at cruising speeds and power settings. Con-
trollability of the airplane is expected to be most
critical at low airspeed and high power settings. The
propeller noise resulting from overspeed as the

blade angle passes through flat pitch is unmistakable.

The higher the airspeed, the higher the noise level.

A
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ENGINE SMOKE AND FLAME
~ IDENTIFICATION

Section IO

NOTE
Whenever flame or smoke trails from the augmentor

tubes and cugmentor position indicators indicate
CLOSED, place vane switches in TRAIL position.

CONDITION CAUSE ACTION

AFTERBURNING AND/OR
AUDIBLE RUMBLE

Augmentor vanes closed.
Augmentor vanes jammed.

Excessively rich mixture.

Trail augmentor vanes.
Reduce power or feather.

Reduce power. Close
nacelle flops. Lean mixture.

BLACK SMOKE
WITH ROUGH ENGINE

Detonation, afterfire or
backfire fre. .+ 4 mixture.

Reduce power.

BLACK SMOKE

(SAME ILLUSTRATION AS ABOVE)

Possible oil leak.

Monitor oil pressure. If
pressure drops below
minimum —feather.

BLUISH-GRAY SMOKE

Domaged or worn piston
rings, permitting cylinder to
pump oil.

No inflight action possible.
Record on DD form 781
and monitor condition.

Qil fire.

Use fire and feather
procedure.

Gasoline fire.

Use fire and feather
procedure.

Fire in induction system.
Magnesium engine case has
probably ignited.

Figure 3-3

Action should have been
taken to extinguish fire
before it reaches this stage.
Use fire and feather
procedure. Alert crew for
bail-out as fire can cause
major structural damage.
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Deceleration of the airplane and possibly yaw, buf-
feting, or bucking effect would be pronounced at
higher airspeeds. Closing the throttle of the affected
engine will cause the engine to stall out and the pro-
peller to start windmilling backward. This will be
indicated by a zero indication on the tachometer.

The amount of control then required will be approx-
imately the same as that required for a normal wind-
milling propeller condition. If a suspected propeller
reversal occurs, the following procedure must be
used:

1. THROTTLE — CLOSE. (P)

Note

If altitude permits, close both throttles to
reduce airspeed and minimize yaw.
Restore power to the engine which con-
tinues to indicate rpm.

2. PROP. REVERSE CIRCUIT BREAKERS —
PULL OUT. (FE)

Note
It is quicker to have the flight engineer
pull both circuit breakers than attempt to

tell him which one to pull.

3. PROPELLER — FEATHER (CP)

WARNING

Under no circumstances should the engine
be restarted. Do not reset the propeller
reverse circuit breaker after a propeller
reversal in flight, as reversal may recur.

Note

If propeller will not feather out of reverse
pitch, continued windmilling backwards

will cause oil starvation and probable engine
seizure.

Runaway Propeller

If the propeller allows the engine to exceed 2825 rpm
and cannot be controlled by the propeller speed con-
trol lever, it is considered to be a runaway propel-
ler. If a runaway propeller occurs, proceed as
follows:

b O . O O O O O O O 9§ O O O

1. THROTTLE — RETARDED. (P)

2. MAINTAIN BEST CLIMB SPEED FOR
CONFIGURATION. (P)

PROPELLER — FEATHER. (CP)
Note
If single-engine climb performance is not

sufficient to clear obstacles or terrain,
some power may be obtained by repeated

3-12 Change 1
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use of the feathering button to hold engine
rpm within limits.

If this condition exists, proceed as follows:
a. Push the manual feathering button to IN; then

pull it to the NORMAL (half out) position as
rpm drops within limits. (CP)

WARNING

Holding the feathering button all the way
out may cause inadvertent propeller
reversal, if the blade switch is defective
or inoperative.

After reaching a safe altitude, retard the
throttle to a point which will give 2800 rpm.
Unless essential for continued flight, close
the throttle and feather the engine. (CP)

If propeller is not feathered, maintain
watch on oil quantity. If oil quantity
decreases rapidly, feather the propeller.

c. Land as soon as possible.

Overspeeding Propeller

An overspeeding propeller is one which has allowed

the engine to exceed 2825 rpm, but is controllable by |
the propeller speed control lever.

Failure to Feather

a. If the manual feathering button will not
remain in, hold it in until feathering is com-
pleted. (CP)

b. If the circuit breaker pops out, hold the cir-
cuit breaker in until feathering is completed.
The feathering pump control circuit breaker
is a non-trip-free breaker that may be held
in the reset position in the event of an
emergency. (FE)

c. If the propeller still fails to feather, place
the mixture control in the IDLE CUT OFF
position; move the throttle to full open posi-
tion; the autofeather switch to on; and manu-
ally depress feather button, (CP-FE)

d. If the propeller still fails to feather, use the
propeller speed control lever to place the
propeller in full DEC RPM (low light). At
this setting, windmilling drag will be at a
minimum although considerably greater than
when feathered.

V 4V 4V @ 4 U YL
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WARNING

Operating the engine fluid-off handle shuts
off the supply of fuel, oil, and hydraulic
fluid to the affected engine. If the pro-
peller fails to feather and it can be def-
initely determined that a fire or fire
e hazard does not exist, leave the fluid-off
handle in. This may prevent damage to
the engine which could result from wind-
milling without lubrication.

“wa Power Loss or Oscillation
Note
Propeller oscillation may occur at high
power settings at altitudes above 20, 000

feet due to oil foaming and poor oil
scavenging.

S e e o o g

If engine overspeed occurs, land at the
nearest base. Note all conditions of
- overspeeding on Form 781,

Serious damage to the engine may result from over-

speeding if power is restored suddenly while the pro-

meller is in low pitch. If a momentary power loss or
n appreciable oscillation occurs, proceed as

. -Ollows:

a. Close the throttle of the affected engine and
reduce airspeed to approximately 130 KIAS.
(P-CP)

b. Mixture control level — AUTO RICH. (CP)

¢. Propeller speed control lever — LOW LIGHT
(decrease rpm). (CP)

d. If oscillation has resulted from fuel exhaus-
tion, reestablish fuel pressure by proper set-
ting of the fuel system controls. Refer to
FUEL SYSTEM OPERATION, Section VII.
(FE)

e. Check for normal operation at reduced power.
Apply power slowly, noting whether the con-
- dition recurs. (CP)

2000000000 AANL 4
I CAUTION )
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. If power oscillation cannot be controlled
N by this procedure, shut down the engine.

Propeller Pitch Hunting

Ad On Takeoff— If rpm oscillation is encountered dur-
ing takeoff, return to the field immediately and
determine the cause.

Section III

During Cruise — If rpm cannot be stabilized and the
engine is running smoothly, the propeller pitch
oscillation may be due to a malfunction of the pro-
peller governor. To overcome this condition, exer-
cise the propeller speed controls from high rpm to
low rpm several times. If this procedure does not
correct the condition, land the airplane at the first
opportunity and investigate the cause.

Propeller Blade Failure

During flight, the damage or loss of a propeller
blade would make immediate identification extremely
difficult due to severe vibration. If the affected
engine cannot be identified by visual observation,
immediate power reduction on both engines (throttles
to the CLOSE position and propeller speed control
levers in the DEC RPM position until the low lights
illuminate) may dampen vibration sufficiently to
enable identification so the engine can be feathered.

WARNING

Corrective action must be taken immed-
iately to prevent engine separation.

ELECTRICAL FIRES (UNDETERMINED SOURCE)

Specific circumstances will, in most cases, dictate
what action will be taken when the source and loca-
tion of an electrical fire is known. The primary
objective is to isolate the source of the fire. If an
electrical fire occurs, check all circuit breakers for
indications as to which circuit or circuits have
caused the trouble. If the system which caused the
trouble can be determined, turn off the system and
isolate the circuit by pulling the proper circuit
breaker(s). If the cause of the fire cannot be deter-
mined and the fire is not under control:

1. ALERT CREW/PASSENGERS: ORDER USE
OF OXYGEN (100%): DESIGNATE CREW
MEMBER TO DIRECT FIRE FIGHTING. (P)

@ Cabin Pressure — Dump and Alternate Air
Flow. (CP) O @ ©

3. RPM — METO Set. (CP)
4. Battery — Off. (CP)

5. Generators — OFF. (CP)

AN\ \ N\ """\

6. Alternators — Off. (CP)

WARNING

When Steps 1 thru 6 are completed, there
are no flight instruments in operation.
Exercise extreme caution during IFR and/
or icing conditions.

7. Blowers — Low. (CP)

Circuit Breakers — As required. (FE)
If the source of fire has been determined, it

3-13

LN\ QN \ N




V 4V 4V 4V 4 4 4 4V 4 A L A 4 4

Section III T.O. 1T-29A-1

is necessary only to pull the circuit breakers

that will isolate the system before restoring WARNING
electrical power. If the source of fire has
not been determined, pull all circuit <’
breakers before proceeding. Some portable oxygen bottles have no
provision for 100% oxygen flow in the
vvvvvvvvvvvvvvv diluter valve. For these type bottles, a
100% oxygen flow can be obtained by hold-
4 0 OXyg y
uAAAcA{E’TIAO}f“ R ing the hand over the diluter valve. This
) ) will not increase the rate of flow of oxy- 7
Do not turn on any electrical equipment gen, but will merely restrict air from
except in case of extreme emergency, mixing with the oxygen.
unless the source of trouble has been
definitely located and the circuit isolated. @ Cabin Pressure - Dump and Alternate Air
Flow. (CP) @ @ © -’
Note 3. Load Monitor — OFF. (FE)
Monitor the loadmeter for abnormal indi- 4 Heat and Vent — Shutoff. (CP)
cations while restoring electrical power. ) )
5. Reserve Oil Heat — Off. (CP)
9. Battery — On. (FE)
Note
10. Generators — On. (FE)
If the fire is below the floor, restrict the
11. Alternators — On. (FE) CB discharge to the below-floor area. An
: access door is provided in the floor oppo-
@ Necessary Circuit Breakers — On, one at a site the rear service door for fighting :
time. (FE) fire in the area of the reserve oil tank. -’

For areas forward of that point, on @,
O , and @ airplanes, use the vent
grills just above the floor along each side
FUSELAGE FIRE of the cabin to get access to discharge the
CB. Kick out a section of grill if neces- .
sary. On @ airplanes, it will be neces- ’
WARNING sary to remove floor panels or chop holes
with the crash axe. Try to discharge the
CB just forward of the fire as circulation

Fire in the fuselage must be fought with will carry the vapor aft.

portable fire extinguishers. These -’
extinguishers are filled with bromo-

chloromethane pressurized with nitrogen WARNING

to 150 psi. Prolonged exposure (five

minutes or more) to high concentrations

of bromochloromethane (CB) or its If the fire threatens to get beyond control,
decomposition products can cause pro- be prepared to bail out or make an imme-

nounced eye and nose irritation and diate emergency landing.

should be avoided. CB is an anesthetic
agent of moderate intensity. It is safer
to use than previous fire extinguishing
agents (carbon tetrachloride, methyl-
bromide); however, adequate respiratory
and eye protection from excessive expo-

After the fire is definitely extinguished, ventilate the
airplane. Refer to SMOKE AND FUMES ELIMINA-
TION, this Section.

sure, including the use of oxygen when SMOKE AND FUMES ELIMINATION _—
available, should be sought as soon as ) .
the primary fire emergency will permit. Cabin Pressurized @ @ ©

To remove smoke and fumes from the fuselage when
the cabin is pressurized, allow the cabin pressuriza-

1. ALERT CREW/PASSENGERS: ORDER USE tion system to remain in operation. Smoke and

OF OXYGEN (100%): DESIGNATE CREW

MEMBER TO DIRECT FIRE FIGHTING. (P) fﬁﬁﬁ'fe:ﬂl be eliminated in approximately five 7
Note Cabin Not Pressurized
o If the cabin is not pressurized, open one of the <
The users of the portable fire extinguishers direct-vision windows in the flight compartment,
will wear the portable oxygen units if a open all curtains between compartments, and remove
tixed oxygen regulator is not within reach. one of the emergency exit hatches over the wing.

3-14
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« ACCESS TO RESERVE

OIL TANK

OPPOSITE REAR
SERVICE DOOR

N Y

Do not open the extreme aft emergency
exit. Fumes and smoke will be forced
towards the cockpit.

WING FIRE

1. Alert Crew and Order Use Of Oxygen (if
necessary). (P)

2. Electrical Equipment ToWing — Off. (CP-FE)
3. Manual Heat Anti-ice Handle — Off. (FE)
4, If Fire Is In Right Wing:

a. Alternator-Generator Hydraulic
System — OFF. (CP)

b. Pressurization Switch — Alternate Air

Flow. (CP) OO @

WARNING

If fire involves the fuel tank area of the
wing, be prepared to bail out or make an
immediate emergency landing should leak-
ing fuel begin to feed the flame.

V 4V 4V 4V 4V 4 4 4 4 4 4 4 4 & 4
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BAILOUT

If parachutes are available, the pilot must make the
decision to bail out, crash land, ditch, or emergency
descend and land depending upon the circumstances
and type of emergency. The information and pro-
cedures given below are based on the assumption
that the pilot has made the decision to bail out.

If over uninhabited territory, make bailouts in close
order so that all personnel will land in the same
vicinity. If over water, and surface vessels are
below, head the airplane so that personnel will drift
onto the course of a vessel. Make two or more
bailout runs, if practicable, to place personnel close
together. Make a particular crew member respon-
sible for bailout of the passengers in the cabin. The
procedure will vary according to conditions. If cir-
cumstances permit, descend to an altitude at which
oxygen will not be required for bailout.

Preparation for Bailout

1. Alert Crew and Passengers. (P)
Notify crew and cabin occupants by inter-
phone and/or loudspeaker and receive
acknowledgement. Ring alarm bell three
short rings., This notification will be the
signal for airplane occupants to put on para-
chute and to perform all preparatory duties
for bailout.

2. Transmit Distress Signals — IFF/SIF
Emergency. (CP)
The copilot or radio operator will transmit
course, altitude, ground speed, and esti-
mated position. Turn IFF/SIF to emergency
setting.

3. Cabin Pressure — Dump and Alternate Air
Flow. (CP) @ @ ©
Depressurize the cabin with the manual dump
valve and turn the cabin pressurization switch
to ALT AIR FLOW.

4. Airspeed — 120 KIAS., (P)
Reduce airspeed to as near the recommended
bailout speed of 120 KIAS as time will permit.

5. Wing Flaps — 24°. (CP)

6. Autopilot — ON; Altitude Control — OFF. (P)
Time permitting, the autopilot will be
engaged to assist in affording a more stable
platform from which to bailout, With the
autopilot engaged (altitude control OFF), the
pilot will have a better chance of accomplish-
ing a bailout without personal injury.

7. Rear Service Door — Unlock and Jettison.
(Designated)
See figure 3-5, Have a designated crew
member or cabin occupant jettison the rear
service door and perform jump master duties
during exit of passengers. This designated
jump master should be in interphone contact
with the pilot and report his activities.
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I

A\L QUT DOO

f\\\.\FT SEAT
¥ BACKREST T0
RETRACT SEAT

APULL HANDLE
VTO UNLOCK DOOR

V PUSH DOOR oUT

PROCEDURE FOR JETTISONING BAIL-OU)

. [ZZZZ) ALTERNATE ESCAPE ROUTES ASTRODOME RELEASE (TYPICAL)

EMERGENCY EXITS AFTER CRASH " REMOVE eND OF RUBBER StaL 1

LANDING OR D"'CH‘NG i PULK QUT ENTIRE SEAL AROUND BA OF
ASTRODOME. 7~ T/
EMERGENCY EXITS FOR BAIL- OUT L PULE ASTROD{E IN BY UPPER HANDLE

"4. BREAK GROUNDING SIR-A'P’WlTH AXE

BAIL-OQUT DOOR
(SECONDARY)

SAFETY STRAP

e

ESCAPE ROPE

REAR DOOR PREFERRED
EXIT FOR BAIL-OUT

USE ESCAPE ROPE
FOR GROUND EXIT

SAFETY STRAP

CAUTION

DO NOT REMOVE SAFETY STRAP FOR H
BAIL OUT. BAILING OUT IN A
CROUCHED POSITION UNDER THE
STRAP LESSENS THE DANGER OF
HITTING  THE HORIZONTAL STAB-
IUZER;

PROCEDURE FOR JETTISONING REAR SERVICE DOOR
C-45264-1 ;.

-

Figure 3-5
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AFTER CRASH
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MAXIMUM GLIDE

SPEED FOR GLIDE

o3 j1ogt
s

160

150 =

140

130

IAS—KNOTS

15000

10000 |

ALTITUDE—FT | WEIGHT—LB

FLAPS AND GEAR UP,

Extending The Gear

" Reduces The Distance

20% To 30% And Increase

il “The Rate Of Descent 15%

LG 800 1200 3 Te 0%
BF G N i B e RATE OF DESCENT—FPM T
DA 735 5 2 1 0 e P S O O P
0 10 20 30 40 50 60 70 80 90 100 110 120
DISTANCE—NAUTICAL MILES
EXAMPLE :
Given— Find —

Gross Weight = 40,000 Pounds
Altitude = 15,000 Feet
Propellers Windmilling

C-45258

Note

® Be sure that the airplane is depressurized
before opening any exits.

e The only safe exits in flight are the rear
service door and the secondary bailout
door (if installed). However, due to the
size of the secondary bailout door, the
rear service door should be used as the
primary exit for bailout. The only excep-
tion to this would be if the rear service
door would not jettison or if there were a
fire on the left side of the fuselage.

WARNING

e Do not attempt to open the main entrance
door in flight under any circumstances; it

Speed for:Glide =113 Knots IAS
Rate of Descent = 1880 Feet Per Minute
Distance. Travelled = 17.6 Nautical Miles

Figure 3-6

Propellers Windmilling
~ == One Propeller Feathered
=+ == Both Propellers Feathered

is not structurally designed for opening
in flight.

When the rear service door is jettisoned
during certain flight attitudes, there is a
possibility of the door striking the hori-
zontal stabilizer and even remaining em-
bedded in the stabilizer; however, the
low airspeed and angle of attack with
flaps extended should minimize this pos-
sibility. If the door does become em-
bedded in the stabilizer, do not use the
exit for bailout purposes, as the clear-
ance would be marginal.

Give Bailout Signal. (P)

The bailout order will be given by loud-
speaker, interphone, and/or one long ring on
the alarm bell.

P VPP PP PP PP
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MAXIMUM GLIDE c. Airspeed — 266 KIAS maximum. Above
: _ 16, 500 feet, reduce maximum airspeed '
See figure 3-6. approximately five knots per 1000 feet. (P)
- Note
If buffet occurs at glide speeds indicated .
in figure 3-6, an increase of 10 KIAS will WARNING
decrease the buffet, provide better control
of the airplane, and will not decrease the . . .
p glide distance significantly. When operating at high .alrspe(.ad., take l
into account atmospheric conditions and
DRIFT-DOWN need for maneuvering the airplane. In
If an engine fails during flight at altitudes above no case exceed maximum dive speed.
single~engine ceiling, the airplane will drift down; Do not exceed limiting airspeed with I
- i.e., lose altitude at a decreasing rate until stabil- propeller feathered.
ized flight is attained at the absolute ceiling for the
power and instantaneous weight conditions. For best
results, operate the remaining engine at METO CRASH LANDING
power and fly the airplane at recommended drift-
down speeds. In cases of emergency, the use of Before Approach
military power will reduce the altitude loss. Refer 1. Alert the Crew/Passengers, (P)
to DRIFT-DOWN in the Appendix. Notify crew and cabin occupants by interphone
and/or loudspeaker and receive acknowledge-
EMERGENCY DESCENT ment. Ring alarm bell six short rings.
The two recommended methods for emergency This notification will be the signal for air-
descent are low airspeed maximum-drag, and high plane occupants to perform all preparatory
airspeed minimum-drag. The low airspeed duties for crash landing. See figure 3-7 for
maximum-drag condition is recommended when individual crew duties.
- structural damage to the airplane is suspected, when
operating in turbulent air, or in case of engine fire,
when the fire is contained within the engine or Note
accessory cowling. The high airspeed minimum- ] . ] o
drag condition is recommended if pressurization Although figure 3-7 is entitled "Ditching
fails at high altitude. Chart" the duties listed are, with the
; obvious exception of duties concerning
A Note flotation gear, for all practical purposes,
identical to Crash Landing duties. There-
If an engine fire should become uncon- fore, figure 3-7 can be effectively utilized
trolled, with flames sweeping past the by disregarding rgferences to flotation
- nacelle, the landing gear and wing flaps gear and substituting "Crash Landing” for
should not be lowered until just before "'Ditching. ™
landing. Airspeed limits should be
observed to avoid structural failure. 2. Transmit Distress Signals — IFF/SIF to
Low Airspeed—Maximum Drag Emergency. (CP), . )
. The copilot or radio operator will transmit
a. Mixture control levels — AUTO RICH, (CP) course, altitude, ground speed, and esti-
b. Close throttles and reduce airspeed to maxi- Is]:eﬁi? position. Turn IFF/SIF to emergency
mum full flap speed. (P) &
c. Propeller speed control levels — HIGH 3. Cabin Pressure — Dump and Alternate Air
LIGHTS. (FE) Flow. (CP) @ @ ©
Depressurize the cabin with the manual dump
L Lower landing gear and extend full flaps. valve and turn cabin pressurization switch to
(CP-FE) ALT AIR FLOW.
The copilot will lower the landing gear and
the flight engineer will extend the flaps. 4. Escape Hatches — Open. (Designated)
e. Descend at.airspeed not to exceed maximum 5. Rear Service Door — Unlock.
"\ full flaps airspeed. (P) (Designated)
High Airspeed—Low Drag
a. Power — As required. (P) 6. Loose Equipment — Secure or Jettisoned.
(Designated)
- e

T T T T T I TV T TTOSYy

Landing gear and flaps up. (CP-FE)
The copilot will raise the landing gear and
the flight engineer will retract the flaps.

7. Order Seat Belts Fastened, No Smoking. (P)
See figure 3-8 for Crash Landing positions.

>
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A, B C AIRPLANES

PILOT’S DUTIES

. Alert the crew and personnel with six {6) short rings on the
alarm bell and give the order “‘Prepare for Ditching” over
the loudspeoker and interphone.

. Request the Navigator fo obtain present position; hme, alti-
tude, course, ground speed, wind, and estimated position of
ditching.

. Instruct Radio Operator or Copilot to transmit emergency
message containing obove information.

. Transmit *MAYDAY'" and give position information on VHF
(UHF) emergency channels.

5. Remove cords, tie, straps, and oxygen mask (below 12,000

sy

&OWN

feet); loosen collar and  parachute harness; don exposure
suit and life vest (do not inflate).
Move seat full forward and tighten seat belt securely

. Immediately before contact give one {1} long ring on ‘alorm.

bell.

COPILOT’S DUTIES

. Stand by for orders. Send emergency messages as requnred

Operate voice radio s required.

. Depressurize cabin with-manual control (some airplanes).
. Secure all loose equipment in cockpit; check that sliding win-

dows are closed;

. Remove cords, tie, straps, and oxygen mask (below 12,000

feet); loosen collar and: parachute harness; don ‘exposure
suit and life vest (do not inflate) and energize transceiver.

. Move seat full forwdrd and tighten seat belt securely.

FLIGHT ENGINEER’S DUTIES

. Stand by for orders. Assistin carrying out ditching procedures;

jettison escope hatches, astrodomes and secure or jettison all
loose equipment.

. Remove cords, He, straps, and oxygen mask (below 12,000

feet); loosen collar and parachute harness; don exposure
suil and life vest (do not inflate).

. Strap first aid kit to.arm:
. Take ditching position in cabin seat before contact. Tighten

seat belt securely.

AFTER DITCHING

All crew members and personnel will evacuate the airplane
through one of the following exits listed in preferred order:
A. Rear service door.

B.

Escape hatches over left wing.

C. Flight compartment left side window.
D. Forward escape hatch over right wing and bail-out door.

E.
F.

Flight compartment right side window.
Astrodomes and aft escape hatch over right wing.

Designated crew members will launch the life raft{s) and pro-

v

ide emergency radio transmitter.

Navigation Instructor: will carry a complete navigation kit.

Personnel seated neor first oid kits and flashlights will carry
these items.

3-20
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DITCHING

RADIO OPERATOR’S DUTIES

1. Transmit international distress signal {SOS) and give position

information, At 3000 feet descending, lock key for continuous
signal,

2. Remove cords, fie, straps, and oxygen mask (below: 12,000

3

3.

feet); loosen collor and parachute harness; don exposure
suit and life vest (do not inflate).

Take ditching position-at radio operator's station or vacant
student position with seat belt fastened, seat facing forward,
and parachute on lap in crash Iandmg position.

NAVIGATOR / NAVIGATION
INSTRUCTOR'’S DUTIES

. Obtain present position, time, altitude, course, ground speed,

wind, and estimated position and give to pilot and radio
operator.

. Supervise ditching procedures; removal and jettisoriing of

escape hatches, astrodomes, Loran sets, and all loose equip-
ment. Unlock the rear service door.

Note: Turn ‘NAV-RADIO switch OFF (pilot. will
disconnect alternator BUS NO. 2) before
removing electronic equipment to prevent
short circuits.

Supervise seating and preparation of personnel in cabin.

Notify pilot when all preparations are completed.

. Remove cords, tie, straps, and oxygen mask (below 12,000

feet); loosen collar and parachute harness, don exposure
suit and life vest {do not inflate) and energize transceiver.

, Take ditching position with seat belt fastened, seat facing

forward, and parachute on lap in crash landing position.
EMERGENCY EXITS FOR.DITCHING
w7 ALTERNATE ESCAPE ROUTES

FLIGHT STEWARD'S DUTIES
(REFER TO SECTION VIII)

Figure 3-7
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CHART (vrica)  IPNE

PILOT’S DUTIES

1. Alert the crew and personnel with six (6) short rings on the

| — clarm bell ‘and give the order “Prepare for Ditching'" over
the interphone.

2. Request the Navigator to obtain presenf posmon, time, olti-
tude, course, ground speed, wind, and esfrmoted position of
ditching.

- 3. Instruct Copilot fo transmit emergency messuge containing
above information.

4. Transmit ‘MAYDAY" and give posmon mformchon on VHF
{UHF) emergency channels.

5. Remove cords; tie, straps, ond oxyg' musk tbelow 12,000
feet); loosen collar and parachute ess; don exposure
suit and life vest (do not inflate).:

6. Move seat full forward and tighten belt securely.

7. gna'oedlateiy before contact give one long ring on alarm

o ,
COPILOT’S DUTIES
. Stand by for orders. Send emergency messages as required,
, Operate voice radio as required.
-

. Secure all loose equipment in cockpxt» heck that sliding win-
dows are closed.

. Remove cords, tie, straps, and oxygen nask (below 12,000
feeh); loosen collar and parachute harness; don exposure
suit and life vest (do not inflate). ,

. Move seat full forward and tighten seat belt securely.

FLIGHT ENGINEER’S DUTIES

1. Stand by for orders. Assist in carrying out dftchmg procedures, k
jettison escape hatches and secure or jettison all loose equip-

o ment,
2. Remove cords, tie, straps, and oxygen‘ mask (below 12,000

feet); loosen collar and parachute ha ess ; don exposure

suit und life vest (do not inflate).
3. Strap aid kit to arm.
4. Take ditching ‘position in cabin’ seat b
seat beit sacurely

AFTER DITCHING

Allcrew members will evacuate the airp
the fo!fm’ving exits in preferred order:

L X hofch over left wing.
ompurtmenf left side window. ;

E.' Flight comportment right side window.

emergency radio transmitter.

N Nuwguhon instructor wdl carry @ complete navigation kit.
All peréonhel will carry their own flashlights
\ casasz

ane through one of

Des;gnafed crew members will launch Me raftls) and provide

NAVIGATION INSTRUCTOR’S DUTIES

.- Obtain present position, time, altitude; course, ground speed,

surface wind, estimated position of dﬁchmg and give informa-
tion to copilot.

. Supervise students at stations 4, 5.6, and 7 for position, stow-

dge of loose gear and turn off all radio ond radar sets not
essential for navigation.

. ‘Remove  cords, tie, straps, and “oxygen mask (below 12,000

feet); loosen coliar and parachute harness; don exposure
suit and life vest (do not inflate).

. ‘Strap first aid kit to arm.
.. Toke ditching position at station 8. Tighten seat belt securely.

BOMBARDIER INSTRUCTOR’S DUTIES

. Assist navigation instructor.

. Make security check of all loose eqmpmem at oft stations.
. Distribute parachutes to student bombardiers.

. Turn off all radio and radar equipment.

. Unlock the rear service door, ,
. Remove cords, tie, straps, and oxygen mask (below 12,000

feet); loosen coﬂar and parachute harness ; don exposure

suit and life vest {do not inflate).

Strap first aid kit to arm.

. Toke ditching position at station 11, seat full down and feet
braced against back of station ¢ and 10 seats. Tighten seat

belt securely.

FLIGHT STEWARD’S DUTIES
(REFER TO SECTION VIII)

e

Change 1
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Section III T. 0. 1T-29A-1

CRASH LANDING AND DITCHING »
PROCEDURES vricay

: CABIN OCCUPANTS AND FLIGHT PILOT AND COPILOT POSITION—TYPICAL :
C-45262 ENGINEER POSITION—TYPICAL 7

Figure 3-8

resulting in less injury to personnel and
WARNING damage to the airplane. If a foam-covered

runway is available and it is impossible to
extend one of the main landing gears, a

The flight engineer's seat is not designed gear-up landing is recommended.

to withstand expected crash landing forces.

The flight engineer will secure himself in

a cabin seat before contact.

Wing Flaps — As required., (CP)

Alert Crew/Passengers For Contact. (CP)

8. Crossfeed — Off. (P) The alert for contact will be given by loud-
To avoid having fuel under pressure in the speaker, interphone, and/or one long ring on
crossfeed line, have each tank feed its own the alarm bell. <

engine, if possible.
Generators — Off. (CP)

4
Approach and Contact (5) Fluid Handle — Pull Out. (CP)
. ) Immediately before contact.
@ Landing Gear — As required. (CP)
6. Ignition — Off. (CP) p

Note J

7. Battery — Off On Impact. (CP)

Crash land with the landing gear extended Note

if possible. If it is impossible to extend

one of the main landing gears, land with In the event a fire was the reason for the _—
the other gear extended. The extended emergency landing, try to turn the air-

gear, even on reasonably rough terrain, plane so that the wind blows the fire away

provides an absorption of the initial shock, from the exit(s) to be used.

® ®
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C-45256

MISCEI.I.ANEOUS EMEIIGENC;;_
EQIIIPMEN'I‘ (TYPICAL)

A Bz C AIRPLANES

(7]

-]

B D AIRPLANES

234

L.

Figure 3-9
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Section III
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5. Emergency 'Tm ifter AN/CRT-3
6. life Raft

7. Escape Rope

8. Crash Axes {2} ‘

9. Flash Lights (6]

1. Portable Fire Extinguishers (3}

2. First Aid Kits 4}

3. Parachutes {11}

4. Alarm Bell:

5. Emergency Transmitter AN/CRT-3
6. life Rafis (2} ‘
7. Escape Rope

8. Crash Axes (2]

9 9 O 9 9 9 99 99 © 9 9 9 9



-— WA WA UL W U U W v U U T\ U U " M T N T

V AV @ Y EEEE

T. 0. 1T-29A-1

Section III

After Crash Landing

Hold crash landing positions until the airplane comes
to rest. Available emergency equipment, such as
the crash axe, first aid kit, and portable fire extin-
guisher, should be carried from the airplane. Exit
from the airplane should be made in an orderly
manner according to the routes shown in figure 3-5.

DITCHING

Results of tests conducted with scale models and
results of actual ditchings indicate that the airplane
is equal or superior to the ditching safety potentials
of other airplanes in the same general classification.
The airplane has shown good static buoyancy quali-
ties, floating slightly nose down with all openings
and important equipment remaining above the load
water line. It is essential that crew members and
passengers become thoroughly familiar with all pro-
cedures and specific duties to ensure success in the
event of an emergency ditching. Ditching drills
should be performed by the flight crew at established
intervals. Prior to all overwater flights, the pas-
sengers should be given a briefing on ditching pro-
cedures and use of applicable equipment.

Before Ditching

If time and conditions permit, observe the major
swell movements. Determine the direction of the
major swell system by observing the sea from 2000
feet or above. At this altitude, the relatively regu-
lar parallel pattern of the predominant system
stands out in a clear relief. Note the compass head-
ing from which the swell front approaches. Observe
the surface conditions. Fly at an altitude under 1000
feet (preferably 200 or 300 feet) to observe surface
conditions. Frequently the direction of the swell as
observed from this lower altitude will vary consider-
ably from the major system observed above 2000
feet.

Select Ditch Heading

Generally speaking, the best ditch heading is parallel
to the major swell regardless of wind direction.
Under 20 knots, disregard the wind except to avoid
downwind components when possible. (A formidable
secondary swell system may necessitate a heading
down swell and partially down wind.) Study succes-
sive likely headings and note the one in which the

sea appears most favorable for a landing. Normally
the heading that looks the smoothest will be the best.

Select Touchdown Area

Look ahead for abnormally rough areas and try to
avoid them. Look for a relatively smooth area when
a minor swell fills in the trough of the major swell
and flattens the resultant sea.

Before Approach

Use as much of the fuel supply as possible before
ditching to lighten the load and make flotation aids
out of the fuel tanks. Do not completely exhaust the
fuel supply, as a power-on landing is desirable.

1. Alert Crew/Passengers To Prepare For
Ditching. (P)
Notify crew and cabin occupants by inter-
phone and/or loudspeaker and receive

3-24 Change 1

acknowledgement. Ring alarm bell six short
rings. This notification will be the signal for
airplane occupants to perform all preparatory
duties for ditching. See figure 3-7 for indi-
vidual crew duties.

2. Transmit Distress Signal — IFF/SIF
Emergency. (CP)
The copilot or radio operator will transmit
course, altitude, ground speed, and esti-
mated position, Turn IFF/SIF to emergency
setting.

3. Cabin Pressure — Dump. (CP) @ @ ©
Depressurize the cabin with the manual dump
valve,

4. Escape Hatches (over wing) — Open.
(Designated)

5. Rear Service Door — Unlock.
(Designated)

6. Loose Equipment — Secure or Jettisoned.
(Designated)

(CP) 000

8. Order Seat Belts Fastened, No Smoking. (P)
See figure 3-8 for ditching positions.

7. Manual Dump Valve — Normal.

WARNING

The flight engineer's seat is not designed
to withstand expected ditching forces.
The flight engineer will secure himself in
a cabin seat before contact.

9. Crossfeed — Off. (P)
To avoid having fuel under pressure in the
crossfeed line, have each tank feed its own
engine, if possible.

Approach

Make a long low approach with nose-high attitude of
approximately 9°. Head the airplane parallel to the
major swells and aim the touchdown along the swell
crest or just after the crest has passed, if the wind
velocity is under 25 knots. If the wind exceeds 25
knots, select an intermediate heading by taking into
consideration the wind and the major swell. The
stronger the wind, the more the ditching heading
should be into the wind. The higher the swell, the
more the ditching heading should be parallel to the
swell.

Before Contact
Landing Gear — Up. (CP)
(CP)

Alert Crew and Passengers For Contact.

1
(2) Wing Flaps — Full Down.
(CP)

V 4V 4 A A LYY
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The alert for contact will be given by loud-
speaker, interphone, and/or one long ring on
the alarm bell.

Note
Be prepared for the following upon contact:
¢ Backlash of the control column.
e Nose-down attitude as airplane stops.

e Flooding of the forward portion of the cabin.

After Ditching

Hold ditching positions until the airplane comes to
rest. Exit from the airplane in an orderly manner
and as quickly as possible by the preferred or alter-
nate exits shown in figures 3-5 and 3-7.

Evacuation

WARNING

Do not, in haste, overlook necessary
emergency equipment or assigned duties.

a. Disperse passengers as evenly as pos-
sible. Try to keep them seated until they
can be evacuated. Exercise caution when
opening the rear exit door since passen-
gers may rush to back of airplane, caus-
ing submerging of the door and premature
flooding of the airplane.

b. Secure raft line to the airplane and do not
inflate raft until outside the airplane.

WARNING

It may be impossible to force an inflated
raft through the door. To preclude loss
of raft, keep the safety lanyard attached
to the airplane until raft is loaded and
ready to be cut loose.

After Evacuation

a. Secure all liferafts together with raft lines.
The longer the line, the better.

b. Distribute survivors among the liferafts, and
check that all are accounted for. A crew
member should be in charge of each raft.

c. Stay close to the airplane to facilitate rescue
by search parties as the airplane will be
easier to spot from the air than the liferafts.
Keep the liferafts far enough away from the
airplane to avoid contact with gas and oil on
water as these will deteriorate the rubber
rafts.

d. If airplane does not appear to be in imminent
danger of sinking, a crew member may

reboard to search for possible survivors or
to obtain any items useful for survival such
as blankets, food, and water.

LANDING

HYDRAULIC SYSTEM FAILURE

If a hydraulic system failure is encountered, the
appropriate facility should be notified that the gear
cannot be retracted for a go-around. Generally, it
is better to fly a normal approach or traffic pattern.
The following procedures shall be used for landing:

1. HYDRAULIC BYPASS - UP. (FE)

SR I I e i

Keep the hydraulic pressure bypass handle
in the UP position until after landing and
the landing gear safety pins have been
installed.

2. Emergency Hydraulic Pump — On (check
pressure 2900 psi), Then Off. (FE)
Build up accumulator pressure with the
emergency hydraulic pump to 2900 psi. Then
place the switch OFF and see if pressure
remains up.

|« N\ N\ \\\\NN\WCN

[V, 1

CAUTION |

PP DO OOV POOUPDWN

A N

If accumulator pressure will not build up
or if pressure does not remain at 2800
psi, a complete hydraulic failure is indi-
cated. No attempt should be made to
lower wing flaps. Whatever hydraulic
pressure is available should be reserved
for braking. During the early part of the
landing roll, attempt to apply hydraulic
brakes. While there is no assurance that
hydraulic brakes will be available, even
a slight amount of braking will greatly
reduce tire wear and damage often asso-
ciated with emergency air brake opera-
tion. (To conserve brake pressure, do
not pump brakes.) If hydraulic braking is
ineffective, the airplane may be stopped
as described under EMERGENCY AIR
BRAKE OPERATION, this Section.

3. TUse Emergency Hydraulic Pump To Lower
Approach Flaps, Then Turn Pump Off. (FE)

Landing Gear — Free Fall At 130 KIAS. (CP)

A N N\

AN N\ N\ |\ ¥

Note

If the main gear does not lock down,
opening the oil cooler doors will direct air
to the gear to assist locking.

5. Use Emergency Hydraulic Pump To Lower
Landing Flaps — Leave Pump On. (FE)
When on final approach and landing is
assured, lower landing flaps and leave the
emergency hydraulic pump ON for the com-
pletion of the landing.

Change 1 3-25
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WARNING

e The landing gear cannot be raised with
the hydraulic pressure bypass handle in
the UP position,

® Nose wheel steering will not be available.
Reverse thrust should be used during the
initial high speed ground roll while rudder
control is still effective to aid in direc-
tional control. Loss of directional con-
trol could result in the event one propel-
ler does not reverse.

® The airplane should be stopped straight
ahead. Shut down engines and install
gear pins before having airplane towed
from the runway.

LANDING WITH ONE ENGINE INOPERATIVE

Single-engine landings are not much more difficult
to perform than those with both engines operating
and are accomplished in much the same manner.
With the engine operating at METO power, it is
desirable to conform as nearly as possible to the
normal traffic pattern and speeds, to maintain
familiar key points, thereby decreasing the possibil-
ity of a go-around by being too close to the runway
on the downwind leg or too high or low on the final
approach. A straight-in approach may be flown if
necessary, Approach flaps should be used on the
base leg, but landing gear extension may be delayed
until the final approach is reached. Sincethelanding
gear extends and locks down in less than 13 seconds,
no special difficulty will normally arise during gear
extension. Maintain a safe altitude on final approach
until landing is assured, then lower the gear and
extend the flaps as desired. (See figure 3-10 for
typical procedure. )

LANDING WITH BOTH ENGINES INOPERATIVE

Make the landing in the same manner as described
previously for landing with one engine inoperative
except that the approach pattern must be varied in
accordance with the steeper glide angle.

GO-AROUND WITH ONE ENGINE INOPERATIVE

Note

See figure 3-11 for typical single-engine
ge-around,

vvvvvvvvvvvvvv .
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I making a go-around at extremely low
altitude, do not retract the landing gear
until positive that the airplane will not
settle to the runway.

LANDING WITH LANDING GEAR RETRACTED—
PREPARED SURFACE

If it is impossible to extend one of the main landing
gears, land with the other gear extended unless a

L QAN S TS S TS TS TS TS TS YT YRS Y VN Y Y

foam-covered runway is available. If a foam-
covered runway is available, a gear-up landing is
recommended. Follow procedures for CRASH
LANDING, this Section.

LANDING WITH NOSE GEAR RETRACTED—MAIN
GEARS EXTENDED—PREPARED SURFACE

If it is impossible to extend the nose gear but the
main gears can be extended, extend the main gears
and make a landing in such a way as to bring the
nose down on the runway before elevator control is
lost. The airplane is sufficiently nose heavy to
cause extensive structural damage if the nose is
allowed to come down suddenly. Proceed as follows:

a. Alert the selected airfield. (CP)
Request specified section of runway be
foamed.

Note

Better directional control may be main-
tained if the runway is foamed so that the
main gear touchdown is in an unfoamed
section and the nose touchdown is in the
foamed section.

b. Warn the crew and passengers. (P)
c. Depressurize the cabin. (CP) @ @ ©

d. Remove and stow the escape hatches in the
lavatory compartment or jettison. (Desig-
nated crew member)

e. Jettison or secure all loose equipment.
(Designated crew member)

f. Make a normal approach and flare-out. (P)

g. Cut both engines on contact by moving the
mixture control levers to OFF. (CP)

h. Battery switch OFF on contact. (CP)

i. Use the elevators to lower the nose
gradually, but force the nose to make contact
with the runway before elevator control is
lost. Keep the nose on the runway after it
makes contact. Use the brakes lightly for
steering and stopping. Heavy brake applica-
tion will cause avoidable damage to the nose
section and lessen the rudder steering effect.

(P)

Note

The propeller blade tips will contact the
runway when the nose is a little more
than half lowered to the runway.

WARNING

When the propeller tips contact the run-
way, the load on the main gear will be
reduced. Extreme caution should be
exercised when applying brakes to pre-
vent blowing out a tire.
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| LANDING WITH ONE ENGINE
~ INOPERATIVE (1YricAl)

i PATTERN ALTITUDE—DOWNWIND
N RPM— METO
Wing Flaps—As Required
*IAS—1.4 Stall Speed (Desired)

- DESCENDING
ACCOMPLISH THE DESCENT CHECK LIST
BEFORE ENTERING THE DOWNWIND LEG
OF THE PATTERN.
BASE LEG
Wing Flaps— As Required
*IAS—1.4 Stall Speed (Desired)
-

FINAL APPROACH

Wing Flaps— As Required

Landing Gear—Down and Locked
Water Injection—ON
Prop—Highlight

*|AS—1.3 Stall Speed (Desired)
Before Landing Check—Completed

WARNING

* SACRIFICE ALTITUDE FOR AIRSPEED ONLY
WHEN 1.2 STALL SPEED (MIN) CANNOT BE MAIN-
TAINED. CARE MUST BE EXERCISED TO AVOID PRE-
STALL BUFFET WHILE TURNING. SHALLOW BANK
TURNS ARE RECOMMENDED.

LANDING ASSURED
Wing Flaps— Landing Setting
*IAS—1.3 Stall Speed (Desired)

NOTES
| — ® THIS IS A TYPICAL DIAGRAM WHICH IS NOT MEANT
TO SHOW THE INTENDED FLIGHT PATH BUT DOES IN-
DICATE A CHRONOLOGICAL ORDER FOR THE ITEMS
TO BE PERFORMED. THESE ITEMS MAY BE PERFORMED ™~
BEFORE, BUT NORMALLY NOT LATER THAN THE POINT
INDICATED ON THE DIAGRAM.

OREFER TO THE APPENDIX FOR APPROACH FLAP SET-
‘V TINGS AND AIRSPEEDS AT VARIOUS GROSS WEIGHTS.

C-45359 .

Figure 3-10
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SINGLE-ENGINE GO-AROUND ~

(TYPICAL)

AT LEVEL OFF, REDUCE POWER AS NECES-
SARY TO MAINTAIN ALTITUDE.

INCREASE AIRSPEED TO 1.2 STALL SPEED
MINIMUM FOR CLEAN CONFIGURATION
WHILE RETRACTING WING FLAPS APPROXI-
MATELY 1 DEGREE FOR EVERY KNOT IN-
CREASE IN AIRSPEED.

MAINTAIN POWER SETTING AND WING
FLAP SETTING UNTIL IMMEDIATE OBSTA-
CLES ARE CLEARED.

RETRACT WING FLAPS TO APPROACH
FLAP SETTING AND HOLD 1.2 STALL
~ SPEED MINIMUM.

APPLY MAXIMUM POWER TO THE OPERA- ..
TIVE ENGINE AND ESTABLISH A CLIMB =*"
g ATTITUDE. o ns
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ENOTE
wom @ THIS IS A TYPICAL DIAGRAM WHICH IS NOT MEANT
TO SHOW THE INTENDED FLIGHT PATH BUT DOES
INDICATE A CHRONOLOGICAL ORDER FOR THE ITEMS
TO BE PERFORMED.

®REFER TO THE APPENDIX FOR APPROACH FLAP SET- =
TINGS AND AIRSPEEDS AT VARIOUS GROSS WEIGHTS. -

Figure 3-11
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LANDING WITH FLAT TIRE

Keep airplane headed in a straight landing roll by
using nose wheel steering and reverse thrust. Use
brakes as little as possible.

MISCELLANEOUS

OIL PRESSURE DROP (OIL INGESTION)

Oil ingestion can be detected when high oil tempera-
ture occurs with a subsequent drop in oil pressure
and rapid decrease of engine o0il quantity. I oil
ingestion is experienced, the recommended action is
to:

Immediately reduce power on the affected
engine. (CP)

Note

Both manifold pressure and rpm should
be reduced.

b. Open the 0il cooler doors to the fully
open position. (FE)

c. Increase speed to increase the airflow
over the engine and through the cooling
area. (P)

Retract or keep landing gear retracted
unless preparing for landing. (CP)

In the event that oil ingestion cannot be controlled,
the propeller should be feathered and a single-engine
landing made.

SINGLE-ENGINE ANTI-ICING OPERATION

In the event of single-engine operation during icing
conditions, cylinder head temperature must be
increased to near maximum limits to provide
adequate heat for wing and tail anti-icing.

WARNING

Because of the reduced capability of the
anti-icing system during single-engine
operation, there may not be sufficient
heat in the wing and tail leading edges to
evaporate the moisture or precipitation
during icing conditions.

Proceed as follows:
a. Engine power — METO. (CP-FE)

b. Manual heat anti-ice handle (shutdown
engine) — Off. (FE)

¢. Augmentor vane switch — CLOSE. (FE)
Note
If the augmentor overheat warning bell

rings and the vanes trail, reset vanes to
a lesser degree.

d. Cylinder head temperature — Maintain 250°
to 260°C. (FE)

e. Nacelle flaps — As required, but not exceed-
ing MID-POSITION. (FE)

WARNING

Cylinder head temperatures must be moni-
tored very closely. Every effort must be
made to reach an ice-free flight level as
soon as possible.

f. Reduce cabin heat requirements to an abso-
lute minimum. (CP)

FUEL CROSSFEED OPERATION

For information regarding normal and emergency
crossfeed operations, refer to FUEL CROSSFEED
OPERATIONS, Section VII.

W Y

During all fuel system management
operations, avoid creating fuel starva-
tion in the system and then suddenly sup-
plying fuel.

The design of the crossfeed system does not permit
fuel to be transferred from one tank to the other.
During normal two-engine operation, crossfeed
valves must be closed. Operation with crossfeed
valves open might result in partial feeding of fuel
from one tank to the other, with resultant possible
overflow of fuel through the tank vent outlets. In
the event of fuel pressure fluctuation within operat-
ing limits at altitude when one fuel boost pump is
inoperative, feed both engines from the tank with the
operative boost pump. Shut off the main fuel valve
with the inoperative boost pump. Return to normal
operation as soon as practicable.

ELECTRICAL SYSTEM EMERGENCY OPERATION

Circuit Protection

The electrical system employs fuses and circuit
breakers to open overloaded circuits automatically.

Generator Failure

WARNING

e If a generator failure occurs, the gen-
erator switch for the inoperative gen-
erator must be placed in the OFF posi-
tion immediately. Generator equalizer
coils are connected through the generator
switches, and with the switch in the ON
position, the voltage is reduced in the
operating generator. In late @ and @
airplanes, the generator equalizer coils
are automatically disconnected from the
generator switch. The inoperative gen-
erator switch must still be turned off to
prevent further damage.

3-29
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flight. In any case, maintain a watch for

WARNING fire and make a landing at the nearest
suitable airfield. <
If either generator fails and the load monitor switch
® Certain types of internal generator is in the NORMAL position, the load monitoring
failure will create a serious fire hazard. circuit will automatically disconnect nonessential
If the generator is engine-driven, serious electrical and electronic equipment. Nonessential
consideration should be given to f eather- equipment items that are automatically disconnected ;
ing the propeller, if not essential for safe are described in the following table: > 4
-’
ITEM NONOPERATING INDICATION
Antenna reel and reel light Q@ Q@ @ Antenna will not reel. Light will go out or will not indicate,
depending upon whether antenna is out or in.
Astrodome blowers @ Q@ O Will not function.
Automatic approach equipment Approach ready light will go out. Airplane will not follow
ILS beam.
Automatic pilot, spare inverter, RMI Will not function.
slaved compass #2 ©
Bomb scoring camera Will not function, .
Cabin dome lights @ @ O Will not function, ~
Cockpit heater @ O © Will not operate.
Driftmeter inverters and indicator Will not function,
lights (late airplanes) @
Instrument approach equipment Glide-scope and course deviation indicators will return to j
(Omnirange) their nonoperating, centered position, and will not react to
change in airplane position. Aural signals will not be heard
and the alarm flag will appear.
Loran equipment @ © @ Receiver indicator will become inoperative. <

Marker beacon receiver

Marker indicator lights will not glow. Aural signals will not
be heard.

Periscopic sextant power @ @ @

Sextant readings will not be illuminated.

Public address system

Loudspeakers will not be heard.

Radar interphone system @ ©

No communication.

Radar set and associated equipment

Traces will disappear from indicators. Phantom target,
camera, and compressor will become inoperative.

Radar modulator (MD-78/APS-23)
compressor

Transmitter output signal improperly controlled.

Radio altimeters

Pointer of the pilot's altitude indicator will move back to zero ‘
altitude. Pilot's three indicator lights will not function. The -’
green traces will fade from the students' indicators.

Student compass repeaters

Indicator pointers will not follow heading, but will remain
at the heading made good when power was cut.

Student table lights

Will not light.

Sight well light @

Will not function. J

Tacan

Course deviation indicators will return to their nonoperating,
centered position, and will not react to change in airplane
position. Aural signals will not be heard and warning OFF
flag will appear.

Tail cone utility light @

Will not function.

3-30
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Failure of One Generator

Note

The generator failure warning light should
illuminate when the generator switch is in
the ON position and an overvoltage condi-
tion exists on @ aircraft and @ aircraft
serial numbers 51-3739 thru 51-3816, or
an overvoltage, undervoltage, or mechan-
ical failure exists on all other @ , @,
and @ aircraft,

If generator failure occurs, proceed as follows:

Turn off defective generator. (FE)

Reduce electrical load. (P-CP-FE)

Load monitor switch - OVERRIDE, (FE)
Note

When operating in the OVERRIDE posi-
tion, do not overload the remaining
generator. Use only equipment necessary
for safe operation. Use of the radar may
overload the remaining generator.

Check voltage of defective generator. (FE)
Select the failed generator with the voltmeter
selector switch and check for the following
conditions:

(1) Zero Voltage - probable mechanical fail-
ure (leave generator OFF).

(2) Undervoltage - indicated by less than 24
volts. Increase voltage to 28-28.5 volts
and turn generator ON.

(3) Overvoltage - indicated by residual volt-
age of approximately plus 0.5 volts to 2
volts. Turn voltage control rheostat
toward decrease. Attempt only one
reset. If successful, adjust voltage to
28-28.5 volts and turn generator ON.

If generator power is restored:

Load monitor switch - NORMAL. (FE)

Radar - As required. (N)

If generator power is not restored, establish a fire
watch and land at the nearest suitable airfield.

-
|
=
- a.
c.
N d
A g
e.
f.
-
.
A

g.

 AA st

At any time an attempt is made to reset

a failed generator, place the generator
switch to the OFF position and check that
generator voltage is within limits before
placing the switch to the ON position.

This procedure will prevent placing
dangerously high voltages on the line when
voltage control devices have failed.

Auxiliary power plant (if installed and modi-
fied for use in flight) — As required. (FE)

To provide an immediate source of dc power

in the event the remaining generator fails,

start the APP using normal starting proce-
dures. Do not place the APP on the line ‘

unless the remaining generator fails.

Failure of Both Generators- If both generators
fail, accomplish ""Failure of One Generator' proce-
dure on each generator. If generator power from
either generator cannot be restored, proceed as
follows:

a. METO RPM — Set. (CP)

WARNING

If both generators fail, land as soon as
possible. Battery power will quickly be

depleted, with consequent failure of all ’
dc and regulated ac operated instruments,

systems, and equipment.

PPN

IO POOT OO

e It is important that the battery switch be
placed in the ON position and the propeller
be set to METO rpm before battery power
is depleted with a subsequent loss of pro-
peller control.

o If the engines are operating in high blower
ratio when the main bus is cut off, the
blowers will automatically shift to low
ratio. To prevent inadvertent return to
high blower place the blower switches in
the LOW position before restoring power
to the main dc bus.

Inverter Failure 000

If the main inverter fails, the inverter failure warn-

ing light will illuminate. Place the inverter selector

switch to SPARE and the warning light will go out if

the spare inverter is operative. If the spare

inverter is inoperative or subsequently fails, the

inverter warning light will illuminate. Loss of both

inverters will deprive the pilot of the E-4 compass

system or N-1 compass system, as applicable, and

all electrically powered flight and engine instru-

ments except: ‘
4

Turn-and-slip indicator

Course deviation indicator
Glide-slope indicator (some @)
Temperature gages

RPM indicators

ADI quantity indicator

Flap indicator

Change 1 3-31
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Note

When the inverter failure warning light
illuminates, the selected inverter circuit-
breaker-tripped indicator light (on the
main circuit breaker panel) should be
checked. If the circuit-breaker-tripped
indicator light is also illuminated, the
inverter failure was caused by interrup-
tion of dc power to the inverter. In that
event, holding the corresponding inverter
circuit breaker switch to RESET position
should restart the inverter, and the
inverter failure warning light should go
out.

Inverter Failure ©
If the main inverter fails, the "main out" failure
warning light will illuminate. Place the inverter
selector switch to SPARE. The following equipment
will then become inoperative:

Autopilot
N-1 compass system indicators

Course deviation indicator (CDI) in TACAN
function

Number 2 bearing pointer

TO/FROM (ID 249) in TACAN function

Heading pointer

The loss of both inverters has the same effect as
described under INVERTER FAILURE @ © ©O.

Alternator Failure

WARNING

Certain types of internal alternator fail-
ure will create a serious fire hazard. If
alternator failure occurs, turn the alter-
nator off. If the alternator is engine
driven, serious consideration should be
given to feathering the propeller, if not
essential for safe flight, In any case,
maintain a watch for fire and make an
immediate landing at the nearest suitable
airfield.

Note

The alternator switches should be on dur-
ing flight as the alternator failure warn-
ing lights will normally provide the first
indication of a malfunction.

If an alternator fails, the alternator selector switch,
located on the pilots' pedestal, permits selection of
function for the remaining alternator. When operat-
ing on one alternator, choice of function is limited
to either Bus No. 1 or Bus No. 2 as selected by the
alternator selector switch.

3-32
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Bus No. 1 supplies power for;
a. Windshield anti-ice
b. Propeller de-icing
c. Alternator-generator scoop de-icing @ @ ©

d. Reserve oil heating ;

e, Flight compartment heating (some @ @ )
Bus No. 2 supplies power for:
a. Flight compartment heating @ @ © -’
b. IFF/SIF (some airplanes)
¢. 'TACAN (some airplanes)
d. Radar equipment
e. Loran equipment
f. Student's radio altimeters

If only No. 1 alternator is operating: Alternator

selector switch in NORMAL will furnish power for :

Bus No. 1 equipment; in 2 OFF — 1 ON BUS 2 will ~7

furnish power for Bus No. 2 equipment. If only No.

2 alternator is operating: Alternator selector switch

in NORMAL will furnish power for Bus No. 2 equip-

ment; in 1 OFF — 2 ON BUS 1 will furnish power for

Bus No. 1 equipment. ;
J

Alternator-Generator

Hydraulic System Failure 000

Failure of the alternator-generator hydraulic system

will be indicated by illumination of the system ;

pressure-low warning light or pressure gage, or by -

an indication of excess temperature on the system

temperature gage.

® To prevent damage to the system and to
reduce the possibility of fire, the
alternator-generator hydraulic system
switch must be turned OFF if:

a. The right generator or No. 2
alternator fails. _—

b. Excessive temperature or pressure
is indicated.

c. Low pressure warning light
illuminates. J

® Once placed in the OFF position, the
switch must not be turned ON again until
the defect has been corrected on the =
ground. e

Failure of Instrument Circuit

When a power failure occurs in the circuits of cer-
tain instruments, the indicators will freeze in the

V 4 45 4V 4 45 4 4 4 & 4 & 8 & Y



positions they were in when power was interrupted
and may thus give a false indication. These instru-
ments are:

Note

Vibrations may cause the indicators to
move from frozen position.

Augmentor vane position indicators
Autopilot directional indicators

Cabin compressor hydraulic pressure

gage O O ©

Engine and reserve oil tank quantity gages
Fuel flowmeters

Fuel pressure gages

Fuel quantity gages

Radio magnetic indicators

Hydraulic pressure gages (late @, all
00 0)

0Oil pressure gages
Radio compass indicators
Torquemeters

Water pressure gages

HYDRAULIC SYSTEM EMERGENCY OPERATION

If time permits, attempt to determine the nature and
cause of any hydraulic emergency. Place the
hydraulic pressure bypass handle in the UP position
and check fluid level and pressures. Refill the
hydraulic reservoir if necessary. Hydraulic emer-
gencies may generally be categorized as follows:

a. One or both engine-driven hydraulic pumps
inoperative, In this case, the remaining
pump or emergency hydraulic pump may be
used to operate the components of the hydrau-
lic system.

N B o o e oy

I CAUTION |

LAttt

Internal failure of any hydraulic pump
may contaminate the hydraulic fluid and
cause the loss of all hydraulic power.

b. A failure downstream (main hydraulic sys-
tem) of the bypass valve. This will be
indicated on the main hydraulic and brake
pressure gages by a fluctuation or pressure
drop in the system with the bypass handle in
the DOWN position. Placing the bypass
handle in the UP position will stop fluid loss.
The brake pressure gage will return to
normal.

Section III

¢. A failure upstream (including brake system)
of the bypass valve. This will be indicated
on the brake pressure gage by a fluctuation
or pressure drop when the bypass handle is
in the UP position. All hydraulic fluid,
except the emergency hydraulic pump supply,
will probably be lost. Placing the bypass
handle in the DOWN position will not prevent
fluid loss. Hydraulic power will not be
available.

Emergency Hydraulic Pump Operation

Any component of the hydraulic system can be oper-
ated by the emergency hydraulic pump. To operate
the hydraulic system when the engine-driven pumps
are not operating: Place the hydraulic pressure
bypass handle DOWN and turn the emergency
hydraulic pump switch to ON. Operate the desired
hydraulic powered equipment normally, then return
the hydraulic pump switch to OFF.

Note

Any interruption in the dc power supply
system trips the emergency hydraulic
pump circuit breaker. Therefore, if the
pump fails to operate when its switch is
turned on, check the pump circuit-
breaker-tripped light (on main circuit
breaker panel). If it is illuminated, press
the circuit breaker switch below it to
RESET position.

WARNING

Do not operate the emergency pump con-
tinuously for longer than five minutes.
Allow the pump to cool for at least one-
half hour after each five-minute period
of continuous operation.

In the event of a main hydraulic system pressure
line failure, operate the emergency pump to charge
the accumulator and to operate the wing flaps and
brakes. In this case, the hydraulic pressure bypass
handle must be placed in the UP position. This
emergency procedure is limited, however, by the
amount of fluid in the reservoir. With the normal
reserve of 1,3 gallons, the wing flaps can be
lowered, the accumulator can be charged, and 12 to
15 brake applications can be made.

PSR r

CAUTION )

PPV OO OCU

In case of complete hydraulic failure, the
1.3 gallons of reserve hydraulic fluid may
not be available.

WING FLAPS EMERGENCY OPERATION

The wing flaps cannot be moved mechanically,
hydraulic pressure is required. Normal pressure
is supplied by the engine-driven pumps. Emergency
pressure is supplied as follows:

a. If engine pumps are inoperative and the
accumulator is charged, place the hydraulic

3-33
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Figure 3-12

pressure bypass handle DOWN and control
the wing flaps in the normal manner.
Accumulator pressure will supply the flap
motors for approximately one complete flap
actuation cycle. (FE)

If engine pumps are inoperative and the
hydraulic accumulator pressure is depleted,
place the hydraulic pressure bypass handle in
UP position and turn on the emergency
hydraulic pump. Then control the wing flaps
in the normal manner. (FFE)

In the event the wing flap switch circuit fails,
the wing flap selector can be operated
manually by means of the emergency handle
on the valve. Pull the handle for wing flaps
down; push the handle for wing flaps up; hold
the handle in either operating position until
the desired wing flap setting is obtained.

Note

The valve (figure 3-12) is accessible
through the hinged door located on the
cabin floor at student position No. 11 on
O® , O, and @ airplanes, or through
a door located beneath the radar rack on
the cabin floor on @ airplanes.

[P, ¢

CAUTION |

At

When operating flaps with the emergency
wing flap handle, maintain continuous visual

to avoid overriding the flap limit switches.
Return the emergency flap handle to the
neutral position as soon as the flaps have
reached the UP or DOWN limit of travel to
prevent damage to the flap actuating mech- <’
anism. Since the wing flap limit switches
are inoperative when the wing flap control
circuit is inoperative, operation of the
emergency wing flap handle must be coor-
dinated with constant visual reference to
the wing flap position indicator. Forcing
the wing flap drive motors to continue to
operate, after the wing flaps have reached
the UP or DOWN limit stops, would impose
undue torque stresses on the wing flap
drive mechanism.

reference with the flap position indicators 5

Split-Flap Configuration -’
If a split-flap configuration occurs during the normal

or emergency extension or retraction of the flaps,
perform the following procedures immediately:

a. Stop all flap operation immediately. (P)
b. If airplane yaw and roll are uncontrollable:

(1) Adjust throttle(s) to maintain directional
control. This can usually be done by
reducing power on the high-wing side and
/or adding power to the low-wing side.

(P)

T O T IV VT T VIV
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@ Retract (or extend) flaps by small incre-
ments in an attempt to equalize flaps.
The operable flap should be operated to
equalize its position with the inoperable
flap. (FE)

¢. When directional control can be maintained,
land immediately. (P)

LANDING GEAR SYSTEM

EMERGENCY OPERATION

In the event of failure of both engine-driven hydraulic
pumps, the landing gear can be operated by use of
the emergency hydraulic pump. Proceed as follows:

a. Hydraulic pressure bypass handle — DOWN,
(FE)

b. Emergency hydraulic pump switch — ON.
(FE)

@ Landing gear lever — As required. (CP)

WARNING

Do not use the emergency pump for land-
ing gear operation if it is evident that the
failure of the main system is due to a
ruptured line. The landing gear opera-
tion would result in further loss of fluid.
Reserve hydraulic fluid should be used
for flap extension and brake application
when landing. Refer to HYDRAULIC
SYSTEM EMERGENCY OPERATION,
this Section.

Landing Gear Emergency Release Operation
The landing gear can be extended by the free-fall
method but can be retracted only by hydraulic pres-
sure. The up-latches are provided with a mechan-
ical linkage to the landing gear lever. Moving the
lever in the DOWN position releases the up-latches
for free-fall extension. Air loads on the extended
gear will actuate the down-latches. Opening the oil
cooler doors will direct air to the gear to assist
locking. The best speed for landing gear free-fall
operation is 130 KIAS. If the nose gear does not
lock, increase airspeed to actuate the down-latch.

Note

Approximately 35 to 50 pounds pull must
be exerted on the landing gear lever to
release the up-latches if the hydraulic
pressure bypass handle is in the UP
position.

Emergency Landing Gear

Up-Latch Release Operation

Should it prove impossible to release the landing
gear up-latches mechanically, an emergency air
system is available. If any of the gear indicate
down or in-transit and at least one gear remains up
and locked, proceed as follows:

Section III ‘

Landing gear lever — DOWN. (CP)

b. Hydraulic pressure bypass handle — UP.
(FE)

c. Break the safety wire on the emergency land-
ing gear up-latch release knob, turn the knob
to the RELEASE position momentaml\ then
return to the OFF position. (P)

d. Hydraulic pressure bypass handle — DOWN.
(FE)

e. Check the landing gear position indicators and
warning horn. (P)

WARNING

If all three gear remain up and locked or
if the gear retracts when the hydraulic
pressure bypass handle is placed in the
DOWN position, immediately place the
hydraulic pressure bypass handle in the
UP position as the landing gear selector
valve or linkage has malfunctioned. Pro-
ceed as in Landing Gear Lever Jammed
In Up Position.

Landing Gear Lever Emergency Operation ‘
An emergency release button (figure 1-34), located

on the copilot's side of the pedestal, is provided to

allow emergency release of the landing gear lever

from the DOWN position after takeoff in the event the
gear-actuated safety switch fails. The lever may be
moved out of the DOWN position by simultaneously
pushing in on the emergency release button.

Do not continue flight unless it can be
definitely determined that the lever lock
solenoid is at fault. If the malfunction is
in the landing gear safety relays, other
systems will become inoperative.

This procedure can also be used to raise the landing
gear before the weight of the airplane is off the gear.
This may be desirable if the airplane cannot be
stopped and ground conditions beyond the end of the
runway would cause extensive damage to the airplane
or personnel. If the locking shaft binds or fails, it
can be unlocked by pulling out on the locking collar
located on the base of the lever, and 51multaneously
moving the lever to the desired position. Access to
the locking collar is gained by removing the side
panel which covers the lower portion of the control
lever,

Landing Gear Lever Jammed In Up Position

If the landing gear lever becomes jammed in the UP
position, the following procedure may be used to
extend the landing gear.

4. Hydraulic pressure bypass handle — UP.
(FE)

Change 1
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b. Break the safety wire on the emergency
landing gear up-latch release knob and turn
the knob to the RELEASE position momen-
tarily then return the knob to the OFF posi-
tion. (P)

Note

This procedure may be used if the land-
ing gear lever can be moved to the DOWN
position but the connection to the landing
gear selector valve is broken.

WARNING

® Do not move the bypass handle to the
DOWN position or the landing gear will
retract.

® To prevent retraction of the gear by
inadvertent movement of the bypass
handle to the DOWN position, stop the
aircraft on the runway and install gear
lock safety pins before taxiing.

Unsafe Landing Gear Indications

It is not possible to establish procedures which cover
all possible unsafe landing gear malfunctions. Tech-
nical assistance and guidance from qualified ground
sources may permit the crew to more thoroughly
analyze and solve gear problems. Some possible
solutions are given below. If an unsafe gear indi-
cation occurs during a normal extension, the position
of the gear must first be established.

1. If the landing gear appears to be completely
extended, leave the gear lever down and try
the following:

a. Open oil cooler doors to direct air flow
toward gear to assist locking.

b. Reset gear position and warning circuit
breakers.

c. Actuate hydraulic bypass UP and DOWN.

d. With the hydraulic bypass UP and the oil
cooler doors open, increase airspeed to
176 KIAS, yaw aircraft, and exert posi-
tive and negative g forces.

e. With the hydraulic bypass DOWN and oil
cooler doors still open, try the speed
increase, yaw, and g forces again, Con-
tinued hydraulic pressure for an extended
period may cause a safe indication.

3-36 Change 1
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f. If indicators still show unsafe, make a
normal landing. The landing loads on the
gear are applied toward the lock-down
positions.

2. If the visual check indicates the gear is not
fully extended, leave the landing gear lever in
the DOWN position and try the following:

a. Increase airspeed to 176 KIAS, yaw air-
craft, and apply positive and negative
forces. Continued hydraulic pressure for
an extended period may cause a safe gear
indication.

b. Place the hydraulic bypass in the UP po-
sition and try the airspeed increase, the
yaw, and g forces again.

¢. Place the landing gear lever in the UP
position,

d. Place the hydraulic bypass in the DOWN
position and allow gear to fully retract.

e. Place the landing gear lever in the DOWN
position,

f. If the gear cannot be fully extended, and
it appears that loads applied during land-
ing will not be applied toward the gear
lock-down positions, proceed with LAND-
ING WITH LANDING GEAR RETRACTED
procedure.

EMERGENCY AIR BRAKE OPERATION

Meseaes e aad

4
CAUTION |

Araranthaaraie

® When reverse thrust is available, it
should be used during the initial high-
speed ground roll since the use of air
brakes at that time may cause wheel
locking and tire damage. The emer-
gency air brake system should be
reserved for final slowing and stopping
of the airplane.

e Extreme caution should be exercised in
using reverse thrust on landing with loss
of hydraulic brake pressure and/or
hydraulic system pressure due to the loss
of nose wheel steering. If only one pro-
peller should reverse, close the engine
throttles and allow the airplane to roll
down the runway until the ground speed
has reduced sufficiently to allow opera-
tion of the emergency air brakes without
danger of a wheel locking and subsequent
tire damage.

-/
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In case of hydraulic brake pressure failure, and if
reverse propeller thrust is not available, use the

(. emergency air brake knob on the pilot's console as
follows:
20000000004 M
CAUTION )
P o A e e
N ® Break safety wire before actuating.

e The air valve control is very sensitive.
Carefully meter the pressure with the
. control knob to prevent grabbing of the
- brakes and subsequent danger of tire
blowout.

® Bleed the hydraulic system at the earliest
opportunity after using the emergency air
braking system. Air left in the system
lines would cause actuating failure in
subsequent hydraulic operation.

a. Operate the airbrake knob to the HOLD posi-
tion. There should be no braking action at
this point. (P)

S A S e o g o g0

Atrratuaaas

Do not move the airbrake knob to the

HOLD position until ready for braking

action, Experience has shown that pres-

sure may leak into the brake lines with the
N knob in the HOLD position.

r AV A 4 A YL 4
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b. For braking action, move the brake knob
toward the ON position. (P)

Note

As soon as the knob is moved toward ON
position, the available air system pres-
sure will flow to the brake lines. At

high speeds, the tires may be damaged
unless the air brake knob is moved
rapidly back to the OFF position. Several
of these rapid applications may be neces-
sary to obtain the desired braking effect.

c. After the airplane has been slowed down by
this method, it can be brought to a stop by
moving the knob toward the ON position and
then back to the HOLD position after the
desired braking action is felt. (P)

Note

With the air bottle fully charged, approx-
imately eight brake applications can be
made. If air pressure has been used to
release the landing gear uplocks, fewer
brake applications will be available.

EMERGENCY ENTRANCE

Emergency entrance may be gained by opening the
entrance door. The door can be opened from outside
even though it is mechanically and electrically locked

Change 1 3-36A/3-36B
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from the inside at the time. The bailout door,
located in the right cabin wall over the wing trailing
edge, can be opened from the outside by pulling out
the emergency release handle located just aft of the
door. Emergency entrance may also be gained
through the rear service door by using the rear
service door handles on the outside of the airplane.
The escape hatches at each side of the cabin may be
opened by pressing inward on a small plate located
above each of the escape hatch windows. If these
methods prove unsuccessful, the windows which have
dotted yellow lines painted around them and the
stenciling "CUT HERE FOR EMERGENCY RESCUE"
may be cut out with an axe, (See figure 3-13.)

PRACTICE OPERATIONS WITH
ONE ENGINE INOPERATIVE

Practice Maneuvers With One Engine Inoperative

To become thoroughly acquainted with the single-
engine characteristics of the airplane, the following
maneuvers should be practiced:

WARNING

Practice these maneuvers at sufficient
altitude so that recovery can be made with
an ample margin of safety.

a. Engine failure at takeoff speed.

b. Minimum control speed with one engine
windmilling.

c. Best single-engine rate of climb for various
flap settings.

d. Low-speed turns with single engine.
e. Single-engine go-around.

f. Approach to stalls,

LAt sttt

Observe correct procedure for restarting
an engine in flight.

Practice Ground Maneuvers

Practice bringing the airplane to a stop by using
reverse pitch and brakes, when an engine failure is
experienced before refusal speed is reached. Dur-
ing this maneuver, it is important that nose wheel
steering be used to keep the airplane on the runway.
To get maximum braking effect, retract the wing
flaps.

After each accelerated stop, inspect
tires and brakes for excessive wear and
any condition that may cause brake or
tire failure during the next stop.

Practice of Engine Failure at Takeoff Speed

It is recommended that a propeller not be feathered
during single-engine takeoff and landing practice,
but that zero thrust on one engine be obtained by
running the ""dead" engine propeller speed lever to
HIGH LIGHT and applying power with the throttle to
maintain engine rpm that corresponds with airspeed
according to the following values:

ENGINE RPM

2000 | 4000 | 6000 | 8000 | 10,000
KIAS | S.L. FT FT FT FT FT

100 1720 | 1770 | 1820 | 1880 | 1930 1980
110 1910 | 1955 | 2015 | 2075 | 2130 2190
120 2070 | 2140 | 2200 | 2270 | 2330 2400
130 2250 | 2320 | 2390 | 2460
140 2420 | 2500

Note

For prolonged operation (above traffic
pattern altitude) under simulated single-
engine conditions, maintain 1700 rpm
and 17 inches Hg manifold pressure on
the idle engine.

The effects of trying to take off before takeoff speed
is attained should be demonstrated in flight at a safe
altitude by showing the difference in rates of climb
for speeds above the below takeoff speed with cor-
responding wing flap settings.

Practice of Minimum Control Speed with
One Engine Windmilling

Minimum control speed can be demonstrated at any
safe altitude. With one engine windmilling, the
corresponding throttle closed, and the other engine
operating at maximum power, the airplane should be
slowed down gradually until it is no longer possible
to maintain flight in a straight line. It is important
to note that the airplane must be banked approxi-
mately 3° with the dead engine high. If this is not
done full rudder will be required at a much higher
minimum speed. Excess rudder causes a slip with
excessive drag which materially affects rate of
climb.,

Practice of Best Rate of Climb for
Various Flap Settings with Single Engine

It is extremely important that the pilot understand
wing flap management. The best way to acquire
this knowledge is by actually demonstrating the effect
of speed on rate of climb with various wing flap
settings. This can be done at any safe altitude with
one engine feathered. First, practice rate of climb
with the best speed corresponding to the wing flap
setting being used and then note rate of climb above
and below this optimum speed. Also note loss of
altitude when wing flaps are retracted before reach-
ing the next higher speed for the next reduced wing
flap setting.
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Practice of Low-Speed Turns with Single Engine

The airplane is completely controllable in turns in
either direction with one engine out, Turns can be
made up to 60° of bank with the dead engine on the
down side, and with any selected power on the oper-
ative engine. While in a steep turn, with the dead
engine on the down side, the airplane can be slowed
down by climbing in the turn until the buffet warning
occurs. The turn can be continued with perfect con-
trol even while this buffet continues.

Practice of Single-Engine Go-Around

In practicing single-engine go-around, it is recom-
mended that one engine be wind-milled to simulate a
feathered engine and that power be applied to main-
tain engine rpm in accordance with the airspeed-
rpm values given in PRACTICE OF ENGINE FAIL-
URE AT TAKEOFF SPEED, this Section. For pro-
cedure, see figure 3-11.

3-38 Change 1

ANSCQS SO VNN NNNSNNNNNN NN\

OV TV T VIV VI IVIIVI 4

T.O. 1T-29A-1

BAILOUT-DOOR EXTERIOR

RELEASE HANDLE Q) @ @

Figure 3-13

Practice of Approach to Stalls on Single Engine

Stalls can be practiced at a safe altitude with one
engine feathered and one engine operating at METO
power. The stall should be approached with reduc-
tion in airspeed of approximately one knot per second.
A buffet warning will be experienced in each case
before the stall is encountered. This buffet warning
will occur at about 13 knots above stall speed with
the airplane clean, and 4 to 5 knots above stall speed
with full flaps. It will be noted that, in some cases
with the airplane light, a minimum control speed will
be encountered before the actual stall. In this case,
the airplane will start to turn and may roll during the
stall. The roll will be controllable if the control
column is brought forward and corrective action
taken as soon as the roll starts. Do not hold back on
the wheel after roll occurs. In most cases the air-
plane will normally stall and pitch straight ahead.
See figure 6-1 for stall speeds.
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Practice of Engine Shutdown While Airborne to feathering the propeller. This places less stress
When practicing actual engine shutdown while air- on the engine and decreases the possibility of engine
borne, place the mixture in the OFF position prior damage.

3-39/3-40

O T T T TV T VIS

4
4
4
4
4
4
4
4
- 4
4
4
4
4
4
4
/









T.O. 1T-29A-1

Section IV

-
-
AUXILIARY EQUIPMENT
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AIR-CONDITIONING SYSTEM A Heating air from the inboard heat source valves is
routed through the heat exchanger, where it flows
- The air-conditioning system (figures 4-1 and 4-2) across the tubes through which the ram air flows.
provides air for heating and ventilating the cabin and The ram air picks up heat, by transfer, from the
the flight compartment when the airplane is in flight. heating air and is then ducted to outlets in the cabin
Normally, the system is under automatic thermo- and flight compartment; to enclosures surrounding
static control, but nonautomatic electrical controls the reserve oil system transfer pump, shutoff valve,
. are also provided. and selector valve; and to the lavatory area. Tem-
\V perature of heated air is controlled by a cooling air

VENTILATION AND HEATING

Outside ram air from a scoop in the right wing lead-

ing edge is used for ventilating the cabin and flight
— compartment. When heat is required, all or part of

the ram air is directed through a heat exchanger.

valve and a heating air valve. The cabin heating
system uses the same heating air source that is
used for tail anti-icing. When tail anti-icing

is required, it is advisable to have the cabin tem-
perature control at a low setting to insure sufficient

4-1
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heat for tail anti-icing. When the airplane is in
motion, ram air enters a flush scoop in the right
wing leading edge and is ducted to five outlets
located along the right side of the cabin ceiling, to
an outlet outboard of each pilot's seat, and to the
lavatory area. After circulating through the fuse-
lage, the air escapes through an exhaust air door on
the bottom aft end of the fuselage. A dc powered
temperature control unit is installed below the cabin
floor, on the right side of the fuselage outboard of
the heat anti-ice relay panel. The unit provides
automatic control of cabin temperature by modulat-
ing the positions of the heating and cooling air
valves.

AIR-CONDITIONING SYSTEM 000
The air-conditioning system (figures 4-1 and 4-2)
provides fuselage ventilation, pressurization, and
temperature control automatically during flight, All
or part of the system, however, may be operated on
a selective nonautomatic basis, without pressuriza-
tion, should such operation be required or pre-
ferred. Whenever the right engine is operating at
1400 rpm or more, forced draft ventilation is pro-
vided by an air compressor driven by a hydraulic
motor. A separate hydraulic system is provided for
this purpose. The cabin air compressor takes air
from a scoop in the lower surface of the right wing
and forces it through a heat exchanger and, if
required by cooling demand, through a refrigeration
unit and intercooler and thence to ventilation outlets
in the fuselage. After circulating in all parts of the
fuselage excepting the nose wheel well and the cam-
era well, the air vents overboard through regulator
valves. The valves restrict output flow to provide
pressurization of the fuselage above 8000 feet. The
rate of air flow is constant at 65 pounds per minute,
which is sufficient to change the air in the fuselage
every five minutes and provide a maximum pressure
differential of 3.5 psiat 17,700 feet altitude. A
cabin altimeter indicates the pressure altitude of the
cabin. An automatic relief valve and a manual dump
valve are provided to assure cabin pressure relief
at 8000 feet during descent. Temperature control is
effected automatically at any selected temperature
within a range of 40° to 80°F, by modulating valves
that allow varying amounts of cooling air and heat-
ing air to flow to the heat exchanger. Cooling air is
obtained from a ram scoop in the right wing leading
edze. Heating air is obtained under ram pressure
from heat collector muffs installed around the
inboard augmentors in the nacelles. A heat source
valve at each muff opens and closes the duct from

the muff to the heating air valve at the heat
exchanger. (These same heat valves and ducts
serve the tail leading edges during anti-icing.) The
heating and cooling air mix before entering the heat
exchanger; this air then vents overboard. A mod-
ulating refrigeration unit bypass valve allows more
or less of the ventilating air to bypass the refrigera-
tion unit and intercooler. The refrigeration unit is
powered by the compression force of the ventilating
air and incorporates an expansion turbine which can
cool the ventilating air substantially below outside
air temperature on demand. Positioning of all of the
modulating valves is determined by direct current
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supplied by the main bus to the opening and closing
sides of the valve actuators through the temperature
control unit. The unit closes the various circuits
electronically in response to regulated ac phase
signals from one side or the other of balanced bridge
resistance circuit. Two anticipator pickup therm-
istors and the cabin heat rheostat setting determine
the balance or unbalance of the bridge circuit in
response to temperature changes. During tail anti-
icing, heated air is shared between cabin heating and
the tail leading edges. When tail anti-icing is
required it is advisable, therefore, to have the cabin
temperature control at a low setting to insure suffi-
cient heat for tail anti-icing. With the cabin heat
rheostat set to full decrease, the heat generated in
the ventilating air as it is compressed is the only
heat available for cabin temperature control. This
is usually sufficient to maintain comfortable tem-
perature although not always up to selected temper-
ature. Heating is not available during ground opera-
tion due to lack of ram pressure at the heat collector
muffs in the nacelles. Should ventilation by alter-
nate air flow be selected in flight, the air compres-
sor stops, and all ventilating air is then obtained at
the ram air scoops in the wing leading edges. The
air from the right scoop then passes through the heat
exchanger but bypasses the refrigeration unit and
intercooler on its way to the ventilation outlets.

The ram air from the left scoop goes directly to the
cabin outlets, but if heating is demanded, this flow is
restricted. The heat exchanger is furnished with
heating and cooling air as before, but cooling below
outside temperature is not possible in this method of
operation because the air compressor, refrigeration
unit, and intercooler are then inoperative.

CABIN COMPRESSOR HYDRAULIC

SYSTEM 000
The air compressor of the air-conditioning system
is operated by an integral hydraulic system (figure
4-3) separate from the main hydraulic power supply
system. Two hydraulic pumps driven by the right
engine supply normal operating pressure whenever
the right engine is operating at 1400 rpm or more
and the cabin pressure switch is in AUTO position.

Note

The small hydraulic pump has been re-
moved from the cabin pressurization
and air conditioning system on those
aircraft modified by TCTO 1T-29-603.
The removal of the small pump slightly
reduces the air conditioning capability.

These pumps provide fluid under pressure to the
compressor hydraulic motor., Part of the return
fluid is diverted from the return line to the com-
pressor sump, which serves as the fluid reservoir
of the system. A fluid level sight gage is provided
on the sump. Test and service connections are
provided near the compressor in the right wing
trailing edge. A sump pump, driven by the com-
pressor, provides hydraulic fluid under low pres-
sure to the return manifold and thence through a
micronic filter to the two pumps. A throttling valve
monitored by the weight of the air delivered by the
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compressor regulates the hydraulic fluid pressure

flow to the motor, any excess being automatically
drained off to the return manifold. When the cabin
pressurization switch is placed in ALT AIR FLOW
position, the bypass valve in the pressure line opens
and allows the fluid to circulate freely from the
pumps to th(;/f'eturn manifold, thus leaving the air
compressor inoperative. Operation of the cabin
compressor hydraulic system is monitored by a
temperature bulb installed in the return manifold,
a pressure switch installed in the return line near
the pumps, and a pressure transmitter installed in
the pressure manifold. The corresponding indica-
tors are located on the copilot's instrument panel
skirt.

Cabin Compressor Hydraulic Fluid

Specification 00600
See figure 1-42.

Cabin Compressor Hydraulic

Temperature Gage 000

A temperature gage (48, figure 1-9), located on the
copilot's flight instrument panel shelf, is provided
to indicate the temperature of hydraulic fluid in the
return manifold of the cabin compressor hydraulic
system, The gage is energized by dc from the main
bus transmitted by a temperature bulb installed in
the return manifold. If any essential operating
component or valve in the cabin pressure hydraulic
system fails to function in a safe and efficient
manner, or if the cooling air scoop is blocked,
temperature of the fluid will rise. If the tempera-
ture rises above the normal maximum limit, the
system must be shut down until the defect can be
repaired.

Cabin Compressor Hydraulic Pressure-Low
Warning Light 0060
A pressure-low warning light (47, figure 1-9) loca-
ted on the copilot's flight instrument panel shelf,
will be on if the right engine is not running or in
event of fluid loss or system malfunction when the
right engine is running. If the light illuminates
when the right engine is running, the cabin com-
pressor hydraulic system must be shut down by
placing the cabin pressurization switch to ALT AIR
FLOW to prevent cavitation of the pumps or damage
to system components. The light is powered by the
dc main bus.

Cabin Compressor Hydraulic

Pressure Gage 00 0
This pressure gage (46, figure 1-9), on the copilot's
flight instrument panel shelf, registers the hydrau-
lic pressure at the air compressor motors. The
gage is operated by 26-volt regulated ac.

Cabin Compressor Fluid Sight Gage 0060 0
A direct-reading glass tube hydraulic fluid sight
gage is attached to the outboard side of the cabin
pressure air compressor. A vent on top of the sight
gage must be closed.

No. 2 Engine Fluid-Off Handle O 06 0

A cabin pressure hydraulic fluid shutoff valve is
installed at the right nacelle fire wall in the return
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line to the two pumps. The valve is operated by

No. 2 engine fluid-off handle on the fire control panel
(figure 1-39). Refer to ENGINE FIRE EXTIN-
GUISHER SYSTEM, Section I.

Cabin Altimeter 0060
A cabin altimeter (45, figure 1-9), located on the
copilot’'s flight instrument panel, is provided to
indicate the cabin altitude in feet. The cabin alti-
meter is used to check for cabin pressurization
above 8000 feet altitude and for relief of cabin pres-
sure during descent below 8000 feet.

CABIN PRESSURE AND TEMPERATURE CONTROLS

Cabin Pressurization Switch 000
A guarded cabin pressurization switch, located on
the copilot's console (figure 4-4), has AUTO and
ALT AIR FLOW positions. In AUTO position, the
switch closes a de circuit to the closing side of the
bypass valve actuator in the cabin pressure hydrau-
lic system bypass line, thus forcing fluid to flow
through the hydraulic motor that operates the air
compressor. In ALT AIR FLOW position, the
switch closes a dc circuit to the opening side of the
bypass valve actuator which lets fluid flow directly
from the pressure manifold to the return manifold,
thus bypassing the compressor. Direct current
from the main bus is also connected at this time to
the opening side of the refrigeration unit bypass
valve actuator, the alternate (ram) air shutoff valve
actuator, and the cabin pressure relief valve. This
allows ventilation to proceed under ram pressure
from the alternate air scoops in the wing leading
edges.

Do not move pressurization switch to
AUTO position while the right engine

is running. The resulting high-pressure
surge could damage the system. Refer

to VENTILATION FAILURE, this Section.

Cabin Pressure Manual Dump Control 0O 00
The manual dump valve, located on the copilot's
console (figure 4-4), has NORMAL and DUMP posi-
tions. The valve is mechanically linked to the
cabin pressure regulator system. In the NORMAL
position, the regulator automatically provides pres-
surization of the fuselage above 8000 feet and a
maximum pressure differential of 3.5 psi at 17, 700
feet altitude. In the DUMP position, the valve is
opened for emergency relief of cabin pressure or to
relieve cabin pressure in the event pressure is not
automatically relieved during descent,

Cabin Heat and Vent Switch

A guarded cabin heat and vent switch, located on the
copilot's console (figure 4-4), is provided to afford
a means of precluding flow of fuel and oil vapors to
the fuselage area from the nacelles during engine
starting. If the heat valves at the augmentors were
to remain open at that time, vapors flowing to the
heat exchanger would constitute a fire hazard in the
fuselage area below the floor and in the wing and
tail ducts. The cabin heat and vent switch has
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CODE

RAM {COOLING} AIR

X EXHAUST GASES

ENGINE COOLING AIR

N HEATING AIR

N VENTILATING AIR

"1 STATIC AIR OR REDUCED FLOW

NOTE: For greater clarity all temperature

conditions shown are maximums.
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HEAT EXCHANGER AIR FLOW

INLET TO HEAT MUFF

AUGMENTOR AIR FLOW

. Air Exhaust Duct

. Tail Anti-icing Shutoff Valve

. Heat Exchanger

. Heating Air Vaive

. Inboard Heat Source Valve

. Left Wing Heat Source Valve
. Ram Air Duct

. Right Wing Heat Source Valve
. Cooling Air Valve
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Figure 4-1 (Sheet 2 of 4)
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AIR CONDITIONING

Air Flow

Pressurization
with Heating

IHEAT EXCHANGER AIR FI.OW| e

Pressurization with Heating ©

INLET TO AUGMENTOR

-

e T 4 AUGMENTOR AIR FLOW J

C-45270-3 EXHAUST STACKS

Figure 4-1 (Sheet 3 of 4)
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CODE

EEENE RAM (COOLING) AIR

(mmming EXHAUST GASES

Wl ENGINE COOLING AIR

SN HEATING AIR

I PRESSURIZED (VENTILATING) AIR
{71 STATIC AIR OR REDUCED FLOW
PRESSURIZED {VENTILATING) AIR

LATERO;ALLG;Q

NOTE: For greater clarity all temperature
conditions shown are maximums.
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-~ AND ANTI-ICING (vrical

™~

Pressurization
with Cooling

Alternate Air
with Heating

(No Pressurization)

Section IV

Alternate Air

(No Pressurization)

without Heating

1. Thermostatic Limit Switches
1A. Anti-icing Temperature Bulbs
(left wing position not shown)

1B. Tail Anti-icing Shutoff Valve

2. Cooling Air Valve

3. Heating Air Valve

4. Left Wing Inboard Heat Source
Valve

5. Left Wing Outboard Heat Source
Valve

6. Ram Air Scoop, LH

7. Pilots' Foot Warmers and Cockpit

Ventilation LATERQ,.ALLG,-Q

Figure 4-1 (Sheet 4 of 4)

. Cockpit Electric Heater arer ).

AlL ;

. Ram Air Scoop, RH
. Right Wing Outboard Heat Source

Valve

. Augmentors
. Right Wing Inboard Heat Source

Valve

. Compressor and Air Intake

. Heat Exchanger

. Refrigeration Unit

. Intercooler

. Pressure Regulator Valves

. Pressure Relief and Dump Valve

Change 1 4-17
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AIR CONDITIONING

A AIRPLANES

<>

AUGMENTOR OVERHEAT

FROM
RIGHT WING RAM
AR SCOOP

ELECTRICAL ACTUATION

WARNING BELL 3
LEFT INBOARD
AUGMENTOR _ FROM RIGHT
INBOARD
/ LH VALVE )mmta] HEAT SOURCE
~— : VALVE
/ MANUAL HEAT | LEFT INBOARD CABIN
ANTI-ICE SHUT-OFF | HEAT SOURCE
HANDLE o VALVE
AUGMENTOR VANE
POSITION INDICATOR
AUGMENTOR VANE
SWITCH
y_ | TRAIL SHUT-OFF
OFF .:‘:’
A Zc10sE CABIN HEAT
= VENT SWITCH HEAT
r ]
EXCHANGER :
A ]
NORMAL
E—
HEATING AIR OVERBOARD VENT
CABIN HEAT
RHEOSTAT
TO CABIN
- VENTHATION
ON COPILOT'S CONSOLE T ORE QUTLETS
CONTROL
UNIT
R EXHAUST GASES
ENGINE COOLING AIR
BN HEATING AR TO TAIL ANTHICING
B VENTILATING AIR VALVE

MECHANICAL ACTUATION

C-45271-1

NORMAL and SHUTOFF positions.
position, the heat valves are turned to closed posi-
tion by actuators powered by the dc main bus. When
the switch is in NORMAL position, the actuating

Figure 4-2 (Sheet 1 of 3)

circuits for these valves are again restored to

normal, and further operation will depend on the
position of their normal control switches or the pre-
liminary position demanded by normal automatic

operation of the air-conditioning system.

4-8

Note

e On @ airplanes, the SHUTOFF position

has no override effect on wing and tail
anti-icing operation in flight. Wing and
tail anti-icing cannot be started until the
cabin heat and vent switch has been
placed in the NORMAL position; however,

In SHUTOFF

once wing and tail anti-icing has been
started, the SHUTOFF position will not
shut it off.

eOn @, @ , and @ airplanes, the wing
and tail anti-icing system is inoperative
when the cabin heat and vent switch is in
the SHUTOFF position unless the heat
valves are opened by the manual heat
anti-ice shutoff handles.

Cabin Heat Selector Switch

The cabin heat selector switch, located on the
copilot's console (figure 4-4), has an AUTO posi-
tion, two MANUAL positions (HOT and COLD), and
on @, @ , and @ airplanes, an unmarked OFF
position. On @ airplanes, the off position is pla-
carded OFF. In respect to the MANUAL positions,
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LH INBOARD
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AUGMENTOR
OVERHEAT
WARNING BELL

AUGMENTOR VANE
POSITION INDICATOR

AUGMENTOR

VANE SWITCH TRAIL
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FROM RH
MANUAL HEAT INBOARD
ANTI-ICE SHUT-OFF HEAT SOURCE VALVE
HANDLE .‘

LH INBOARD
HEAT SOURCE
VALVE

SHUT-OFF

CABIN HEAT AND

Bz C AIRPLANES
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RH WING RAM COMPRESSOR
AIR SCOOP AIR SCOOP

AIR '
cosoen (7))
DRIVEN} "'
)

FLAPPER VALVES

COOLING
AlIR VALVE

VENT SWITCH
S cLosE
NORMAL
CABIN HEAT l
AUG VANE »
A%)TO ARM 2 OVERBOARD
AN N EXHAUST
I 1}
’ @ 4‘(&» HEATING I l . I .
HOT COLD OFF TO TALL AR VALVE
MANUA; , ANIT-ACING HEAT
e /,\/%“ VALVE EXCHANGER
Q
o= C\ -2 TEMP
e \\ m CONTROL
’ UNIT
LH WING RAM
AR SCOOP
TO CABIN PRESSURE 3
HYDRAULIC BYPASS VALVE COOLING
t AR VALVE
CABIN PRESSURIZATION
ALT AIR
FLOW
REFRIGERATION
NORMAL DUMP REFRIGERATION
ALTERNATE UNIT BYPASS VALVE
N £ AR
@ VALVE
N — ‘-
AUTO \
N o
\
i \
—__J § OVERBOARD
EXHAUST
r— —d
S5 AR
oo o

CABIN PRESSURE REGULATORS
& DUMP VALVE

CABIN ALTIMETER
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TO CABIN VENTS

NOTES: 1. Normal Pressurized

Condition Hlustrated.

2. All Controls Shown In
Normal Operating Position.

3. LH Augmentor and Heat Source
Yalve Shown: RH Similar.

Figure 4-2 (Sheet 2 of 3)

RAM (COOLING) AR

FETS EXHAUST GASSES

ENGINE COOLING AIR

HEATING AIR

PRESSURIZATION (VENTILATING) AIR
STATIC AIR OR REDUCED FLOW
ELECTRICAL ACTUATION
MECHANICAL ACTUATION
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AIR CONDITIONING SYSTEM

D AIRPLANES

AUGMENTOR OVERHEAT
WARNING BELL

. .
A Yo
P X
< >
1 COMPRESSOR
cert insoarD I LEFT WING AIR RIGHT WING
aucmentor I S RAM AIR SCOOP SCOOP RAM AIR SCOOP
1 . 3 Y 3
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AUGMENTOR VANE

VALVE

& rom RIGHT
INBOARD HEAT
SOURCE VALVE

SHUT-OFF
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AUGMENTOR VANE COMPRESSOR
SWITCH L CHECK VALVE ‘
OFF O:@
HEAT
EXCHANGER
CABIN HEAT HEATING
= AIR VALVE
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AUTO ARM
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i‘ %, BYPASS
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UNIT
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AR
VALVE
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ALT AIR
FLOW
NORMAL  DUMP
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\

AUTO

CABIN PRESSURE REGULATOR
AND DUMP VALVE

452713

HYDRAULIC BYPASS VALVE

RAM {COOLING) AIR

EXHAUST GASES

ENGINE COOLING AIR
HEATING AIR

PRESSURIZED (VENTILATING) AIR
ELECTRICAL ACTUATION

=== MECHANICAL ACTUATION

Figure 4-2 (Sheet 3 of 3)
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OVERBOARD
EXHAUST

CABIN ALTIMETER
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CABIN COMPRESSOR
HYDRAULIC SYSTEM
B,CaD AIRPLANES

FIREWALL FLUID

SHUT-OFF VALVE

- FROM
« RETURN
MANIFOLD
ENGINE b
DRIVEN [(N°2 ENG FLUID OFF)
PUMPS ~—

PRESSURE LOW
WARNING LIGHT

3
a

HYD
PRESS

PRESSURE
MANIFOLD

Ps
x1000
|

» TO RETURN

PRESSURE GAUGE

THROTTLING

ALT. AR
FLOW

# TO RETURN

TO AUTOMATIC
FLOW CONTROL

AUTO

COMPRESSOR
ELECTRICAL ACTUATION

MECHANICAL ACTUATION

{NOT SHOWN) CABIN
PRESSURE
TEST STAND SWITCH
CONNECTIONS
SN POWER PRESSURE
IS PRESSURIZED RETURN
sscamm FLUID SUMP
] FLOW CONTROL { PNEUMATIC)

HYDRAULIC
MOTOR *

10
SIGHT COMPRESSOR
GAGE sump

SUMP PUMP
(FOR PRESSURIZING
RETURN LINES)

0000‘0
RREEES
CRRESEK

RETURN
MANIFOLD RETURN

TO PUMPS

FILTER

TEMPERATURE
GAGE

* EARLY AIRPLANES HAVE TWO HYDRAULIC MOTORS
C-45268

Figure 4-3
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AUXILIARY EQUIPMENT

A AIRPLANES

LM RH VISION

PO WY

START START

PERATU REC;"Q

gy
Tempe CE Dy
BXCeEy TURE

WINDSHIELD ANTI-ICE |

/. %
o st - %
S~ 3

i -

AUTO

; O

HOT Cote

@

z

=3 -
-
&

P

e

-

PULL OFF
PUSH ON

C-45263-1

the switch is spring-loaded to OFF. When in AUTO
position, the switch powers the automatic tempera-
ture control system by connecting direct current
from the main bus to the valve actuating circuits of
the temperature control unit. In HOT position the
cabin heat switch bypasses the temperature control
unit and originates a heat demand signal of its own.
This causes sequential operation of all valves to-
ward the maximum heat condition. Holding the
cabin heat selector switch in COLD position also
bypasses the temperature control unit and supplies
a cold demand signal, causing sequential operation
of all valves toward the maximum cold condition.
The time required to complete the full cycle from
full hot to full cold, or vice versa, is approximately
one minute and thirty seconds. If the switch is left
in the center OFF position, the temperature control
system is inoperative, the control rheostat is in-
effective, and the valves will retain the last as-
sumed position. For manual operation, best results
are obtained by holding the switch to either manual
position momentarily, repeating as necessary to
obtain the temperature desired.

4-12

Figure 4-4

Cabin Heat Rheostat

The cabin heat rheostat, located on the copilot's
console (figure 4-4), automatically maintains cabin
temperature by action of the temperature control
unit when the cabin heat selector switch is in the
AUTO position. The rheostat has INCREASE and
DECREASE positions. If the cabin heat switch is in
OFF, or is held in HOT or COLD position and is
then released to OFF, the cabin heat rheostat will
have no effect and cabin temperature will not be
controlled. Operating the rheostat alters resist-
ance in the bridge circuit that senses cabin tempera-
ture and activates the temperature control unit. The
total range controlled by the rheostat is 40° to 80°F.
At any one setting, temperature will be maintained
within a range of approximately 5°F. On @ air-
planes, the rheostat will not be effective in obtaining
a cabin temperature below outside air temperature
because refrigeration facilities are not provided.

On @, @, and @ airplanes, a cabin tempera-
ture below outside air temperature may be obtained
if the cabin pressurization switch is in AUTO posi-
tion or has been placed in the manual COLD position,

o
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CABIN PRESSURE CHART

MINIMUM PRESSURE DIFFERENTIAL ......
Cabin dltitude parallels airplane altitude
but with minimum dif ference in altitude.

C-45272

PRESSURE DIFFERENTIAL STEADILY IN-
CREASING.........

Cabin altitude remains approximately
constant as airplane ascends.

—
7
- AIRPLANE ALTITUDE 7
_L CABIN AumTuDE ) i
yd 3.5 psi
’/ 3.5 psi
_ .
//
A D
7 /’_
v d -

/;,p\,*

PRESSURE DIFFERENTIAL REMAINS
APPROXIMATELY CONSTANT AT 3.5 PSI

Cabin altitude parallels airplane altitude
but with maximum difference in altitude.

Figure 4-5

On @ airplanes, the bridge circuit is powered by
the main dc bus. On @ , @ , and @ airplanes,
the bridge circuit is powered by 115-volt regulated
alternating current.

Heat Source Valve Indicator Lights

Two heat source valve indicator lights (figure 4-4)
for the cabin air-conditioning system are provided
in the heat valves indicator panel on the copilot's
console. Both lights glow when the inboard aug-
mentor heat source valves are operated. The valves
are normally fully closed or fully open and both
lights are out. If one or both of the indicator lights
continues to glow for more than 15 seconds, the
affected valve(s) failed to complete an operating
cycle. The cycle must then be completed manually
by operating the corresponding manual heat anti-ice
shutoff handle(s). The same emergency operation is
required if one or both of the lights fails to illumi-
nate at the start of an operating cycle.

4-14

Cockpit Heat 000
The flight compartment side windshield defroster,
pilots' foot warmers, and cockpit ventilating ducts
are connected to the cabin heating and ventilating
system (figure 4-6). An auxiliary electric heater
provides additional heat for side windshield defrost-
ing and cockpit heat. The heating elements operate
on 115-volt unregulated alternating current from the
No.2 bus on @ and some @ airplanes, and from
both No. 1 and No. 2 buses on other @ and all @
airplanes.

Cockpit Heater Control Switch 000
The cockpit heater control switch on the copilot's
console has four positions: OFF, LOW, MED, and
HIGH. The control uses nonessential direct current.
Pilots’ Foot Warmers O 00

On late @ and all @ and @ airplanes, heated air
from the cabin heat and ventilating system can be
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directed to the floor area near the rudder pedals.
The foot warmers are turned on or off manually by
valve control knobs located aft of the discharge
nozzles on each side of the flight compartment,
below.the consoles.

NORMAL OPERATION OF AIR-CONDITIONING

SYSTEM (A
1. DPlace cabin heat and vent switch to
NORMAL.

2. Turn cabin heat selector switch to AUTO.

3. Position cabin heat rheostat pointer in either
COOL or HEAT range to select desired tem-
perature of ventilating air. The temperature
control unit will position the heating and
cooling air valves to obtain the required
temperature and will maintain that tempera-
ture until the rheostat pointer is moved to a
new setting.

4. If the desired temperature cannot be obtained
by setting the rheostat, turn the cabin heat
selector switch from AUTO to either HOT or
COLD position momentarily, repeating as
necessary until the desired air temperature
is reached.

5. If the heating system does not respond to the
electrical controls, the heat source valves
can be opened or closed manually by the
manual heat anti-ice shutoff handles.

6. During severe icing conditions, when heat is
required for tail anti-icing, cabin heat may
be reduced by turning the rheostat pointer to
the COOL side. This normally insures the
closing of the cabin heat valve (cabin cooling
valve partially open). stopping flow of heated
air to the heat exchanger, and thus allowing
maximum heated air to be directed toward
the tail anti-icing ducts. This neutral posi-
tion of the modulating valves may also be
attempted with the HOT and COLD manual
positions by toggling the switch intermittently
to the COLD position until cabin temperature
is definitely on the cool side.

7. Before leaving the airplane, while electrical
power is still on, turn the cabin heat and
vent switch to SHUTOFF.

NORMAL OPERATION OF AIR-CONDITIONING
SYSTEM 000

Ground Tests
1. Cabin heat and vent switch — NORMAL.

2. Cabin compressor hydraulic pressure-low
warning light (right engine idling) — Out.

3. Cabin compressor hydraulic pressure gage
(right engine operating at 2000 rpm) — 1100-
1250 psi.

Section IV

4. Cabin compressor hydraulic temperature
gage (right engine operating at 2000 rpm) —
Within limits.

After Takeoff

1. Observe the cabin compressor hydraulic
temperature gage occasionally for tempera-
ture within limits.

2. Check that cabin compressor hydraulic
pressure-low warning light remains out.

3. Note that cabin temperature is maintained
steadily within the selected range.

4. Above 8000 feet altitude observe cabin alti-
meter for pressure differential within limits
and cabin altitude of 8000 feet up to airplane
altitude of 17,700 feet.

5. Observe for cabin altitude rise in direct
proportion to airplane altitude rise above
17,700 feet.

6. During descent between 17, 700 feet and 8000
feet, observe cabin altimeter for a steady
decrease in the difference between cabin
altitude and airplane altitude.

EMERGENCY OPERATION OF AIR-CONDITIONING
SYSTEM

Failure of Heat Source Valve Actuator (A
If the actuator at one or both of the inboard aug-
mentor heat source valves cannot be operated by
electrical controls in response to cabin heat con-
trols, the valve(s) may be operated manuallyv by
turning the corresponding manual heat anti-ice
shutoff handle. This action will operate both heat
source valves in the affected nacelle. If one of the
inboard heat source valves is opened by the manual
heat anti-ice shutoff handle, for example, the
corresponding outboard heat source valve will also
open and provide wing anti-icing heat to both wings.
Once a manual heat anti-ice shutoff handle has been
used, the affected heat source valves will no longer
respond to electrical control.

Ventilation Failure 0060
A flapper-type alternate air valve (figure 4-2) will
open automatically and admit ventilating air to the
fuselage if the air compressor of the air-
conditioning system ceases to operate or operates
intermittently. The latter condition will be indi-
cated by fluctuation of the cabin compressor hydrau-
lic pressure. Further indication of malfunction of
the air compressor may be illumination of the cabin
compressor hydraulic pressure-low warning light,
excessive temperature in the cabin compressor
hydraulic system, or failure to pressurize above
8000 feet. Noticeable fluctuation of cabin tempera-
ture may also occur. Proceed as follows:

1. Cabin pressurization switch — ALT AIR
FLOW.

4-15
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2, If above 10, 000 feet, use oxygen masks,

3. Descend to altitude not requiring oxygen.

[T, 1

CAUTION )

TP PO OO OO OO

To prevent pressure surge and possible

damage to the system, do not return

the cabin pressurization switch to AUTO
position with the right engine operating.

Pressurization Failure 000
If the cabin altimeter indicates increasing altitude
as the airplane rises above 8000 feet, and ventilation
has been satisfactory up to that altitude, check cabin
pressure manual dump valve handle for NORMAL
position. Note ventilation efficiency and be pre-
pared to turn cabin pressurization switch to ALT
AIR FLOW if air compressor malfunction is indi-
cated. Refer to VENTILATION FAILURE, this
Section.

Temperature Control Failure

000

Note

Automatic cabin temperature control may
be continued (cabin heat switch in AUTO
position) with either engine inoperative,
although cabin temperature may decrease
below the desired level. It is not ad-
visable to attempt to raise the heating

air temperature by closing augmentor
vanes under single-engine operations
because cylinder head temperatures may
rise above operating limits.

If cabin temperature control hunts widely, or fails,
check manual heat and anti-ice shutoff handles for
ON position, cabin heat and vent switch for NOR-
MAL position, cabin heat switch for AUTO position,
cabin heat rheostat for desired settings, and heat
anti-icing button for PULL OFF position. Check
inverter output for 115 volts; check dc supply.

Note

Heating air from the collector muffs at
the inboard augmentors is routed to tail
leading edges during wing and tail anti-
icing operation (heat anti-icing button in
PUSH ON position). Cabin temperature
may therefore drop below the desired
temperature during wing and tail anti-
icing operation. This is not an indication
of malfunction.

If all controls are correctly positioned as noted
above and temperature control failure persists, hold
the cabin heat switch to HOT or COLD position
periodically, as required, to keep cabin temperature
within comfortable limits. Leave the switch in OFF
position between operations. If the temperature

4-16
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control failure takes the form of continued low tem-
perature, and extremely low outside air temperature
is indicated, there may be insufficient heat available
at the heat collector muffs in the nacelles. To ob-
tain greater heat in the heating air, turn the aug-
mentor vane arm switch to ARM position and close
the augmentor vanes as required. If cabin tempera-
ture does not rise to the desired range within five
minutes, return the vanes to TRAIL position and
turn the augmentor vane arm switch to OFF.

Note

Use of augmentor vanes to provide
adequate heat for cabin heating should
be necessary only in extremely cold
weather, if at all. Refer to WING AND
TAIL ANTI-ICING SYSTEM, this Section.
Closing the augmentor vanes raises
cylinder head temperatures and aug-
mentor temperatures. The augmentor
overheating warning bell will ring and
the vanes will trail automatically if a
dangerous overheat condition develops
in the augmentors.

If attempts to increase cabin teniperature by these
means are not successful, the temperature control
unit may be defective. Override the unit by op-
erating the cabin heat switch to HOT and then leav
ing it in OFF as described above.

CABIN TEMPERATURE CONTROL DURING WING
AND TAIL ANTI-ICING OPERATION 000

During wing and tail anti-icing, heated air from the
inboard augmentor muiff is shared between cabin
heating and tail leading edges. The only other heat
then available for cabin heating is the heat generated
in the ventilating-pressurizing air as it is com-
pressed by the air compressor. To obtain the max-
imum benefit from this heat, leave all air-
conditioning controls set for normal automatic
operation, Discontinue wing and tail anti-icing
operation as soon as it is safe to do so.

DEFROSTING SYSTEMS

SIDE WINDOW DEFROSTING

On @ and early @ airplanes, an independent sys-
tem of distribution ducts and two dc motor-driven
blowers are provided to blow heated cabin air
directly against the inner surfaces of the side
windows. The air intake is located at the bottom of
the flight compartment aft bulkhead. Cabin air is
drawn into the intake and forced through nozzles at
the aft ends of the side windows by two blowers in-
stalled in the dacts. On late @ airplanes and all
@ and @ airplanes, the flow of air from the cabin
heat and ventilating system is directed against the
side windows. The defrosting air to either window
can be turned ON or OFF by manual control handles
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located on the flight compartment floor, outboard of
the pilot's and copilot's seats. Additional heat can
be obtained with the cockpit heater control switch
located on the copilot's console.

Side Window Defrost Switch 00
On @ and early @ airplanes, the side window
defrost switch on the copilot's console has positions
OFF, LOW, and HIGH. The operating position
selected governs the speed of the side window de-
frosting blowers.

ASTRODOME AND PERISCOPIC SEXTANT
WINDOW DEFROSTING SYSTEM 000
A defrosting blower (figure 4-6) is attached to the
base of each astrodome and periscopic sextant
window. Each blower circulates cabin air against
the inner surface of the dome or window. The
blowers are individually controlled, and are power-
ed by the dc nonessential bus. On some @ air-
planes, de-icing is accomplished by use of alcohol.

Defrost Blower Switches 000
An ON-OFF defrost blower switch (figure 4-6) is
installed adjacent to the blower at each astrodome
and at the periscopic sextant window.

CAMERA WINDOW DEFROSTING

SYSTEM 000
The bomb scoring camera wind>w, located below
the floor in the aft end of the cabin, is defrosted by
an electrically operated blower (figure 4-6) that
draws heated air from the cabin and directs it
through a duct and nozzle across the surface of the
window. The camera window defrosting blower is
turned on and off by the operation of a "Camera
Master-Off"" switch on the camera control panel
(figure 4-6) at the master radar operator's station.
The defroster operates whenever the bomb scoring
camera system is turned on. The scoring system
is powered by the dc nonessential equipment bus.

NORMAL OPERATION OF DEFROSTING SYSTEMS
1. Side window defrost switch — LOW or HIGH

00
2. Side window dafrost handle — UP. @ ©

3. Defrost blower switches (four) — ON. @
006

4, Camera master switch — CAMERA
MASTER. QO © O

EMERGENCY OPERATION OF

DEFROSTING SYSTEMS

There are no provisions for emergency operation of
the defrosting systems.

ANTI-ICING AND DE-ICING SYSTEMS

Anti-icing or de-icing systems are provided for the
following installations:

Wing gnd tail leading edges

Windshields and direct vision windshields

1T-29A-1

Section IV
Propellers
Alternator-generator cooling air scoops ©
00

Pitot tubes

WING AND TAIL ANTI-ICING SYSTEM

The leading edges of the wing, dorsal fin, vertical
stabilizer, and horizontal stabilizer can be heated
to prevent the formation of ice. The leading edges
are heated by routing hot air, from the engine
augmentor muffs, through integral ducts in the lead-
ing edge structures. (See figure 4-7.) Each engine
has an outboard augmentor and an inboard aug-
mentor. To heat the leading edges, hot air from the
outboard augmentor muff in each nacelle is directed
into the anti-icing ducts in the wing leading edge.
The leading edge ducts in the right wing and the left
wing are interconnected by a crossover duct so that
the leading edges of both wings can be heated during
single-engine operation. Heated air from the in-
board augmentor muffs in both nacelles enters a
fore-and-aft duct which leads to the tail anti-icing
ducts. (This duct also serves the heat exchanger of
the cabin air-conditioning system.) The flow of
heated air from the augmentor muffs into the heated
air ducts is controlled by four heat source valves
(figure 4-7), one at each augmentor muff. A tail
anti-icing shutoff valve (figure 4-7), in the duct
leading to the tail, operates in conjunction with the
heat source valves to supply heated air to the tail
leading edges. The temperature of the anti-icing
air can be increased by varying the position of the
augnmentor vanes. Thermal switches at the aug-
mentors automatically "trail” the augmentor vanes
and ring a warning bell in the cockpit if an overheat
condition occurs in the augmentors. Thermostatic
limit switches in the wing and tail anti-icing ducts
automatically close the heat source valves and the
tail anti-icing valve if an overheat condition occurs
in the ducts.

INTERRELATION OF WING AND TAIL ANTI-ICING
SYSTEM AND AIR-CONDITIONING SYSTEM

The inboard heat source valves and the air-
conditioning system heating air valve are control-
lable by either the cabin temperature control circuit
of the air-conditioning system or the wing and tail
anti-icing system control circuit., On @ 1irplanes.
the cabin temperature heat control unit and the wing
and tail anti-icing control circuit operate on dc
power from the mainbus. On @ , @, and @
airplanes, the cabin temperature heat control unit
operates on 115-volt regulated ac power and the wing
and tail anti-icing system control operates on dc
power from the main bus. The outboard heat source
valves and the tail anti-icing shutoff valve are con-
trollable by the wing and tail anti-icing system con-
trol circuit only. When the wing and tail anti-icing
control circuit is not energized, the cabin tempera-
ture control circuit opens or closes the heating air
valve and the inboard heat source valves together so
that the required amount of heating air is supplied to
the heat exchanger-intercooler of the air-
conditioning system. In this condition, the outboard
heat source valves and the tail anti-icing shutoff
valve remain closed. During anti-icing operation,
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if an anti-icing duct becomes overheated, an auto-
matic duct overheat circuit de-energizes the anti-
icing control circuit. The outboard heat valves and
the tail anti-icing shutoff valve close, and control of
the inboard heat source valves and the heating air
valve reverts to the cabin temperature control sys-
tem. On @ airplanes, when the cabin heat and vent
switch is in the SHUTOFF position, it overrides the
cabin temperature control circuit but not the wing
and tail anti-icing control circuit, Both the inboard
and the outboard heat source valves are then closed
unless the wing and tail anti-icing system is in
operation.

Heat Anti-lcing Button

The heat anti-icing button (figure 4-4), on the co-
pilot's console, controls the operation of the wing
and tail anti-icing system. The button is placarded
"Push On" and "Pull Off.” On @ airplanes, when
the button is in the PULL OFF (out) position, the
outboard heat source valves are closed, the tail
anti-icing shutoff valve is closed, the inboard heat
soyrce valves and the heating air valve are under
comntrol of the cabin temperature control system,
and the augmentor vane control circuits are deener-
gized. On @, @ , and @ airplanes, when the
button is in the PULL OFF (out) position, the out-
board heat source valves are closed, the tail anti-
icing shutoff valve is closed, the inboard beat valves
and the heating air valve are under control of the
cabin temperature control system, and the aug-
mentor vane circuits are under control of the aug-
mentor vane switches and the augmentor vane arm
switch. When the heat anti-icing button is pushed
in, all four heat source valves and the tail anti-icing
shutoff valve are opened, and the augmentor vane
control circuits are automatically armed. The
button is held in the PUSH ON position by a magnetic
holding coil. Normally, the button is pulled out
manually when anti-icing is no longer required.
However, a safety circuit, controlled by thermo-
static limit switches releases the button to PULL
OFF position if an overheat condition develops. In
that event, the valves and the augmentor vane circuits
revert to the closed and deenergized conditions
described above.

Structural Overheat Limit Override Switch

On some @ and @ airplanes and all @ and @
airplanes, a guarded override switch (figure 4-4) on
the copilot's console permits continued operation of
the wing and tail anti-icing system if, because of a
malfunction or an open circuit in one or more of the
thermal limit switches, the control circuit becomes
de-energized even though temperatures are within
limits. The override switch operates from the
main dc bus. If the heat anti-ice button will not
stay in the PUSH-ON position and the wing and tail
anti-ice temperatures are within limits, operation
of the heat anti-icing system can be continued by
placing the override switch in the OVERRIDE posi-
tion and the heat anti-ice button in the PUSH-ON
position,
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When wing and tail anti-icing is being
accomplished through use of the over-
ride switch, the automatic overheat
disconnect is inoperative. Duct tem-
peratures should not be allowed to
exceed the maximum limits.

Cabin Heat and Vent Switch

The cabin heat and vent switch (figure 4-4) controls
the operation of the heat source valves. In the
SHUTOFF position the valves are closed and heat is
not available for anti-icing and cabin heat., When
the switch is in the NORMAL position, the valves
are controlled by the normal automatic or manual
operation of the air-conditioning system or normal
operation of the anti-ice system. The heat and vent
switch is powered by the main dc bus.

Manual Heat Anti-lce Shutoff Handles

Two handles (figure 4-8), mounted on a recessed
overhead panel, are provided for manually closing
or opening the heat source valves at the augmentors
if the electrical control circuits for these valves
fail. One handle is provided for the two heat source
valves in each nacelle, and is connected to the valves
by a cable system. A handle is pulled downward to
engage its clutch mechanism and is then rotated

100° clockwise to close the heat source valves in the
corresponding nacelle. When the handle has reached
the OFF position, it should be pushed into a detent
provided to hold the handle in the valves-closed
position,

Note

Once the heat source valves have been
operated manually, they cannot be
operated electrically until the valve
actuators have been reset by the ground
crew,

If the heat source valves have been manually closed,
they can be opened by pulling the handles down and
rotating them counterclockwise to the open position.
If the valves are in the closed position when electri-
cal failure occurs, they can be opened by pulling the
handles down, rotating them clockwise to the closed
position, and then rotating them counterclockwise
back to the normal position.

Heat Valve Indicator Lights (A}
Five lights (figure 4-4), located on the copilot's con-
sole, illuminate while the four heat source valves
and the tail anti-icing valve are in transit. The
lights for the outboard heat source valves are re-
lated to wing anti-icing. The two lights for the
inboard heat source valves are related to tail anti-
icing and also to the cabin heat system. The fifth
light indicates operation of the tail anti-icing valve.
If one of the lights fails to light when the heat anti~
icing button is positioned in PUSH ON or is returned
to PULL OFF, the corresponding valve has failed to
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operate. If one of the lights remains on for more
than 15 seconds, the corresponding valve has failed
to complete an opening or closing movement. The
corresponding manual anti-ice shutoff handle may
be used to operate a defective heat source valve.
(This will automatically result in manual operation
of the other heat source valve in the affected
nacelle,) The lights operate on power from the
main dc bus.

Augmentor Vane Arm Switch

The augmentor vane arm switch (figure 4-4), on the
copilot's console, has OFF and ARM positions. It
is normally positioned in OFF. The augmentor
vanes are normally controllable only when the wing
and tail anti-icing system is in operation. The
switch, when positioned to ARM, allows operation
of the augmentor vanes without simultaneously op-
erating the wing and tail anti-icing button. The
switch is overridden and has no effect when the heat
anti-ice button is in PUSH ON position. The aug-
mentor vane control circuits are then armed regard-
less of the position of the augmentor vane arm
switch, Refer to Section I for description of the
augmentor vane system. The augmentor vane arm
switch receives power from the main dc bus.

Augmentor Vane Switches

When the heat anti-icing control button is in the
PUSH ON position, the temperature of the heated
air delivered to the anti-icing ducts can be in-
creased by operating the augmentor vane switches
to close the augmentor vanes. The augmentor vane
switches are powered by the main dc bus. Refer to

Section I for a description of the augmentor vane
system.

Augmentor Vane Position Indicators

Two augmentor vane position indicators (36, figure
1-9) are installed on the engine instrument panel.
Each indicator shows the position of the two aug-
mentor vanes in the corresponding nacelle. The
position is indicated in degrees closed. The indica-
tor circuits are controlled by the mechanism that
links and actuates the two augmentor vanes. The
indicators function at all times that 26-volt ac
(transformer) power is available.

Augmentor Overheat Warning Bell

The augmentor overheat safety circuit "trails’ the
augmentor vanes and rings a warning bell on the
flight compartment ceiling when an overheat condi-
tion exists in an augmentor. There is no cutoff
switch for the warning bell, and it continues to ring
as long as the overheat condition exists and power
is supplied to the main dc bus.

WARNING

The circuit breaker that protects the
augmentor overheat warning bell also
protects the fire detection circuit. This
circuit breaker must not be pulled to
silence the warning bell. Such action
would make the fire detection circuit
inoperative,
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Wing and Tail Anti-lcing Temperature Gages
Three temperature gages (13, 14 and 16, figure
1-9), on the pilot's flight instrument panel shelf,
indicate the temperature of the anti-icing air in the
leading edge ducts of the wing and tail. The gages
are powered by the main dc bus through tempera-
ture bulbs installed in the wing and tail leading
edges.

NORMAL OPERATION OF WING AND TAIL
ANTI-ICING SYSTEM
1. Push the heat anti-icing button to PUSH ON

position at least 30 minutes before leading
edge icing conditions are anticipated. If
icing conditions are anticipated during climb,
actuate heat anti-icing button on the ground
prior to takeoff.

2.  When icing conditions are actually encoun-
tered, completely close the augmentor vanes
and adjust nacelle flaps, not to exceed MID
POSITION, to maintain cylinder head tem-
perature below 232°C (between 220° and
232°C desired).

Note

e During a climb, an augmentor vane
closure in excess of 70° on @ and @
airplanes or 60° on @ and @ air-
planes may cause serious afterburning
in augmentors. If afterburning occurs,
reset the vanes to a lesser closure.

e Maximum wing and tail anti-icing will
be provided by exceeding 150°C on the
wing and tail heat gages. The thermal
limit switches will provide overheat
protection. If it is necessary to place
the structural overheat limit override
switch in the OVERRIDE position, do
not allow the wing anti-icing air tem-
perature to exceed 150°C.

3. If nacelle flap MID POSITION does not main-
tain desired cylinder head temperatures,

readjust augmentor vanes to a lesser closure.

4. When leading edge anti-icing is no longer nec-
essary, pull heat anti-icing button to PULL
OFF position.

Note

On the ground there is not sufficient ram
airflow into the augmentor muffs to pro-
vide wing and tail anti-icing.

EMERGENCY OPERATION OF WING AND TAIL
ANTI-ICING SYSTEM

Malfunction of Heat Source Valve
Electrical Control Circuits
1. To open the heat source valves, pull the
manual heat anti-ice handles (located on a
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recessed overhead panel), rotate them clock-
wise to the off position, and then counter-
clockwise back to the normal position.

2. To close the heat source valves, pull the
manual heat anti-ice handles and rotate them
clockwise to the off position.

Note

Once the heat source valves have been
operated manually, they cannot be
operated electrically until the valve
actuators have been reset by the ground
crew,

Failure of Heat Anti-lcing Button to Remain In
1. Check the circuit breaker.

2. I the circuit breaker is set, place the
structural overheat limit override switch in
the OVERRIDE position and push in the anti-
ice button. If failure of the anti-ice button to
remain in was caused by malfunction of the
anti-icing thermal limit circuit, the button
should remain in and the system will
function.

A AraaArsrarurhaie

When using the override switch, the
automatic overheat disconnect is in-
operative. Duct temperatures should
not be allowed to exceed 150° C.

WINDSHIELD ANTI-ICING SYSTEM

Icing of the main windshields and the two direct
vision windshields is prevented by heating the glass
electrically with a high voltage alternating current.
The windshield anti-icing circuit is identified on the
circuit breaker panels as the "Nesa Glass' circuit.
Current for heating the glass is taken from the No. 1
alternator bus. To prevent damage to the glass
from the thermal shock, 115-volt alternator output
is used for warming the glass from a cold start.
After about 10 minutes, the current is stepped up to
325 volts if the anti-ice switch is moved to the ON
position. Direct current from the main bus is em-
ployed for operating three temperature control units
(one for each main windshield and one for the direct
vision windshield panels). Temperature-sensing
elements of the wire grid type, embedded in the
vinyl layer of the glass panels, operate to maintain
the panels at a minimum temperature of about 29. 4°
(85°F). At approximately 32.2°C (90°F), power to
the glass is automatically turned off to prevent
damage by overheating. The system thus cycles
between the temperature limits noted.
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Unwarranted use of ON or HIGH posi-
tions can cause excessive stress and
may result in failure of the glass. In
practice, START or LLOW positions pro-
vide sufficient heat to prevent icing
when outside air temperature is as low
as -34.4°C (-30°F). If conditions re-
quire higher heat, the system must be
operated in the START or LOW posi-
tions at least 10 minutes before switch-
ing to the ON or HIGH positions.

Windshield Anti-lce Switches

On @, @ ; and early @ airplanes, three wind-
shield anti-ice switches (figure 4-4) — placarded
"LH,"™ "RH," and "Direct Vision"" — are located on
the copilot's console. These switches control power
to the Nesa glass in the windshields. FEach switch
has three positions: OFF, START and ON. The
switches are placed in the START position for an
initial warmup period of 10 minutes, after which
full anti-icing heat is obtained by moving the switch-
es to the ON position. On late @ and all @ air-
planes, two windshield anti-ice switches (figure 4-9)
are located on the copilot's console. A rotary
switch controls the power to both the main wind-
shields, The positions are OFF, D.V. ARM, BOTH
MAIN LOW, BOTH MAIN HIGH (D.V. INOP), LH
MAIN HIGH, and RH MAIN HIGH. The switch is
turned to BOTH MAIN LOW position for an initial
warmup period of 10 minutes, after which full anti-
icing heat is obtained by turning the switch to the
desired operating position. With the selector
switch in the BOTH MAIN HIGH (D.V. INOP) posi-
tion, the direct vision windshields cannot be heated.
A toggle type switch with three positions, DIRECT
VISION START, OFF, and ON, controls the power
to the left and right direct vision windshields. The
switch is placed in the LOW position for the initial
warmup period of 10 minutes, and then to the HIGH
position for full heat application.

NORMAL OPERATION OF WINDSHIELD
ANTI-ICING SYSTEM
1. Alternator switches — ON.

2. Alternator selector switch ~ NORMAL (for
ground operation, EXT PWR ON BUS 1).

3. AC voltmeter selector switch — Bus No. 1
(check voltage).

4, Windshield anti-ice switches — START (at
least 30 minutes before icing conditions are
anticipated).

Note

e If the No. 1 alternator fails, and wind-
shield anti-icing is necessary, turn the
alternator selector switch to the 1 OFF —
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WINDSHIELD ANTI-ICE
SWITCHES

(Late Airplanes)
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Figure 4-9

2 ON BUS 1 position to supply current
from the No. 2 alternator to the wind-
shield anti-icing circuit.

e When the alternator selector switch is
placed in the 1 OFF — 2 ON BUS 1 posi-
tion, the No. 2 alternator bus (figure 1-25)
receives no current,

PROPELLER DE-ICING SYSTEM

Electrical heating elements, installed inside the
leading edges of the propeller blades on @ air-
planes and on the external surface of the leading
edges of thebladeson @ , @ , and @ airplanes,
receive power through a de-icing timer. The timer
directs current to the propellers in cycles so that
they are alternately heated to loosen the ice and
free it for removal by centrifugal force. Alter-
nating current (115-volt) from No. 1 alternator bus
is stepped down by transformer to 29.5-volt ac for
operation of the propeller heating elements in the
blades.

Propeller De-Ice Switch 000
A propeller de-ice circuit breaker switch (figure
4-10) is located on the copilot's console. The switch
has ON and OFF positions, and controls operation of
the propeller de-icing system. This switch simul-
taneously controls the alternator-generator cooling
scoops de-icing system. The switch also serves as
a circuit breaker to protect the dc circuits to the de-
ice timer and de-ice control relays. Refer to
ALTERNATOR-GENERATOR COOLING SCOOPS
DE-ICING SYSTEM, this Section.

Propeller De-lce Circuit Breakers

Two trip-free propeller de-ice circuit breakers
(figure 4-10), placarded LH and RH, are located on
the copilot's console beside the propeller de-ice
switch. These two circuit breakers are connected
to relays that open if the heating elements in the
propeller blades are subjected to excessive current.
An overload in the de-icing circuit for one propeller
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Figure 4-10

opens the corresponding relay and causes the related
trip-free circuit breaker on the copilot's console to
pop out, indicating the overloaded condition. The
circuit breaker cannot be made to stay in the reset
(in) position until the relay has cooled (approxi-
mately one minute), Additional protection is pro-
vided by the main propeller de-ice circuit breaker
on the main circuit breaker panel,

Propeller De-lce Loadmeter 000
A propeller de-ice loadmeter (figure 4-10) is in-
stalled on the copilot's console adjacent to the
propeller de-ice switch. The dial of the loadmeter
is calibrated in percentage of electrical load, from
0% to 125%. When the propeller de-ice system is
operating, the needle of the loadmeter indicates
alternately from 0% to approximately 90% each time
the propeller de-ice timer directs current to a
propeller, indicating normal operation. The load-
meter indicates when the three heating elements of
a propeller are not drawing the normal amount of
alternating current required to de-ice the blades
uniformly.

NORMAL OPERATION OF PROPELLER
DE-ICING SYSTEM
1. Alternator switches — ON.

2. Alternator selector switch — NORMAL or
Bus No. 1.

3. Propeller de-ice circuit breakers — Check
in.
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4. Propeller de-ice switch — ON (when icing
conditions are encountered).

5. AC voltmeter selector switch — Bus No. 1.

6. AC voltmeter — Periodic fluctation of pointer
indicates operation of propeller de-ice timer.

7. On @, @, and @ airplanes, a periodic
loadmeter indication of approximately 90%
for 60 seconds duration and 0% for 60
seconds, indicates normal operation of both
propeller de-icing systems.

EMERGENCY OPERATION OF PROPELLER
DE-ICING SYSTEM

Abnormal operation of the propeller de-icing system
is indicated by one or both of the circuit breakers on
the copilot's console popping out to tripped position
or by the propeller de-ice switch tripping to the
OFF position. Failure of a circuit breaker to stay
reset indicates that de-icing is impossible for the
related propeller. On @ , @ , and @ airplanes
a top reading of 60% or below on the propeller de-
ice loadmeter indicates that the blades of one pro-
peller are not being de-iced uniformly. Determine
which propeller is affected by pulling out first one
and then the other circuit breaker on the console
while observing the loadmeter. Leave the circuit
breaker for the affected propeller in QUT position.

WARNING

When uneven de-icing of the blades of a
propeller is indicated, it is imperative
that the de-icing circuit for that propel-
ler be broken. Uneven de-icing of
blades can result in propeller unbalance
and engine failure.

Note

o If No. 1 alternator fails and propeller
de-icing is necessary, turn alternator
selector switch to 1 OFF — 2 ON BUS
1 position, and operate propeller de-
icing system in normal manner.

e When the alternator selector switch is
placed in the 1 OFF — 2 ON BUS 1
position, No. 2 alternator bus (figure
1-25) receives no current.

ALTERNATOR-GENERATOR COOLING

SCOOPS DE-ICING SYSTEM 0 00
Electrical de-icing boots are installed on the leading
edges of the alternator-generator cooling air scoop
on the right nacelle, and thealternator-generator hy-
draulic fluid cooler air scoop in the right wing lower
surface. Alternating current (115-volt) from No. 1
alternator bus is used for the boot heaters The
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circuits are manually controlled by operation of the
nropeller de-ice switch. but are also automatically
armed or disarmed by the landing gear safety switch.
so that the scoop de-icers cannot normally be oper-
ated on the ground.

Alternator-Generator Cooling Scoops

De-Icing System Control 0060
When the weight of the airplane is off the landing
gear, the scoop de-icing system is turned on and off
with the propeller de-icing system by means of the
propeller de-ice circuit breaker switch on the co-
pilot's console. The scoop de-icing system has its
own circuit breaker and is not controlled by any of
the propeller de-icing system circuit breakers
except the propeller de-ice switch.

NORMAL OPERATION OF ALTERNATOR-
GENERATOR COOLING SCOOPS DE-ICING
SYSTEM 000

1. Alternator switches — ON.
2. Alternator selector switch — NORMAL.
3. Propeller de-ice switch — ON.

Note

e If the No. 1 alternator fails and de-icing
is necessary, turn alternator selector
switch to 1 OFF — 2 ON BUS 1 position,
and operate propeller de-ice switch in a
normal manner.

e When the alternator selector switch is
placed in the 1 OFF — 2 ON BUS 1 posi-
tion, the No. 2 alternator bus receives
no current.

PITOT TUBES ANTI-ICING SYSTEM

Each of the three pitot tubes incorporates an anti-
icing heating element that is energized by power
from the main dc bus.

Pitot Heat Switch

An on-off pitot heat switch (figure 4-4), on the co-
nilot's console, controls electrical power for heating
the elements in all three pitot tubes. A pitot heat
circuit breaker, on the main circuit breaker panel,
safeguards the circuit.

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT

The communication and associated electronic equip-
ment (figure 4-11) in this airplane falls into three
categories: communication electronic equipment.
electronic equipment used for flight operation pur-
poses by the crew. and training electronic equipment
used by the students and instructors. Circuit break-
ers for each piece of equipment are located on the
radio junction box at the radio operator's station on
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Q and @ airplanes. on the aft side of the radio
rack on @ airplanes, and on the radio junction box
at the flight engineer's station and at the master
bombardier station on @ airplanes. Static dis-
chargers are located on the wing and empennage
trailing edges. Electronic training and some com-
munication equipment is nonessential to safe flight.
and as such is subject to being disconnected auto-
matically from the airplane power source by the load
monitor system when a generator fails in flight. The
disconnect may be overridden and the equipment re-
connected by moving the load monitor switch to
OVERRIDE if continued use of communication equin-
ment is required by a flight emergency.

FLIGHT OPERATION COMMUNICATION
EQUIPMENT

INTERPHONE AND PUBLIC ADDRESS
SYSTEM AN/AIC (AJN B)

Each crew and student station is equipped with an
interphone control panel (figure 4-13) and an outlet.
Interphone panels and outlets are provided, for use
by instructors, on the forward side of the master
radar control panel installation at position seven and
below the forward edge of the table at position eight.
In addition to the normal interphone channel in use
when interphone selector switches are in INTER posi-
tion, to which all stations are connected, the sys-
tem incorporates four specialized features. The
first of these is a PVT INTER channel which is con-
nected to all stations. Second is a RADAR INTER
channel which is connected only to the interphone
panels in the radar training section of the cabin, at
the radio operator's station. and at the camera oper-
ator's station. The PVT INTER and RADAR INTER
channels allow the isolation of desired combinations
of training stations from other stations for particular
training purposes. A CALL channel is connected to
all stations so that any crew member or student can
make contact with other stations regardless of which
channels the other stations may be on. Third is a
mixed signals facility which is provided for the pilots
only. They may individually mix command radio,
radio compass, interphone, marker beacon and omni-
directional range audio signals onto one output. The
fourth feature is a public address system for use by
the pilots or radio operator. Four loudspeakers for
the system are installed in the cabin. A public
address system control panel is mounted at the radio
operator's station (figure 4-17). It has two volume
controls and a selector switch with two positions:
LOUDSPEAKER and NORMAL. The pilots have an
ON-OFF public address loudspeaker switch located
on the overhead radio remote control panel (figure
4-15). The mixed signals facility of the interphone
system utilizes four toggle switches located on the
pilot's and copilot's interphone control panels (figure
4-13). They are placarded "Inter," "Comp. "
"Marker, " and "'Localiz. " The "Inter” switch is for
the normal interphone channel; the "Comp' switch is
for the radio compass: "Marker' is for. marker
beacon; and the "Localiz" switch is for the omni-
directional range radio and its localizer function.
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FUNCTION

COMMUNICATION EQUIPMENT

PRIMARY
OPERATOR

TABLE OF COMMUNICATION AND

LOCATION
OF CONTROLS

Q0

Interphone
AN/AIC

Interplane communication
and radio set transmission
and reception

All

Within airplane

Control panel at
each crew and
student position

00

Public Address

Public Address

Radio operator

Within airplane

Radio operation
station and radio

EARLY (@ and pilot remote control panel
.. Control panel at each
Interplane communication
G 0 IAN/AJC'IO and radio set transmission All Within airplane crew and st:[xcllené_
nterphone a.nd reception pOSl[lOﬂ an anding
wheel well
VHF Command Air-to-air and air-to-ground . : . Radio remote
0 0 AN/ARC-3 communications Pilots Line of sight control panel
o 0 G ZHF s Air-to-air and air-to-ground Pilots Line of sight Radio remote
ommuaication communications 8 control panel
Wilcox 807
UHF Command Air-to-air and air-to-ground : : : Radio remote
0 0 G 0 AN/ARC-27 communications Pilots Line of sight control panel
200-2500 miles, Radio remote
o 0 Liaison Long range code or Pilots and depending upon control panel and
AN/ARC-8 voice communication radio operator frequency and radio operator’s

time used

station

00060

Emergency Radio
Transmitter

Transmit emergency signals
from life raft, from ground,
or from airplane in flight

Radio operator

Variable depending
on model

On transmitter

HF Communication

Long range code or

Radio remote

e Collins 1854 voice communication Pilots 500 to 1500 miles control panel
FLIGHT OPERATION ELECTRONIC EQUIPMENT
. Reception of visual and .
Radio Compass . C o . . Radio remote
o 0 G 0 aural signals for direction Pilots 20-200 miles e
AN/ARN-6 findings and homing control panel
o 0 O Q RO"T“.'. Range Reception of all VHF pil Li f sigh Radio remote
AT\(I;X;{FN-M radio aids to navigation 1ots ine of sight control panel
Glide-Slo Reception of Glide-Slope : . Radio remote
o AN/ARN?‘;D Signals P Pilots 75 miles control panel
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ASSOCIATED ELECTRONIC EQUIPMENT

LOCATION
OF CONTROLS

TYPE AND
DESIGNATION

PRIMARY
OPERATOR

AIRPLANE FUNCTION

USAGE

FLIGHT OPERATION ELECTRONIC EQUIPMENT (CONT)

AN/APA-82

to observers

Glide-Slope Reception of Glide-Slope . : Overhead switch
0 G 0 AN/ARN-18 Signals Pilots 75 miles panel
IFF Automatic Airplane . . . Radio remote
o 0 G Q AN/APX-25 identification Pilots Line of sight control panel
LATE cocti P Provides continuous visual
G 8;:::;0“ Finder indication of the relative Pilots Li £ sigh Radio remote
and 0 AN/ARA-25 direction of a radio station ine of sight control panel
from the airplane
Marker Beacon Vertical distance Radio remote
o RC-193A Reception of marker signals Pilots tgor :‘i;;:llane from control <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>