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Turn·Off Procedure. 

A. Place the STAB switch in the OUT position. 

B. Place the scan switch in the STOP position. 

C. Rotate the INTENSITY (on both scopes) full 
counterclockwise. 

D. Turn GAIN control full counterclockwise. 

E. Move the function switch to OFF position. 

Note 

If spoking is noticed on the scopes 
during weather operation or long. 
range search operation, pulse trans­
former T·404 is probably burning Out. 
Use set on low-range search operation 
only. 

Terms and Abbreviations. 

AFC - Automatic Frequency Control. 

A.J - Anti.Jamming Operation. 

FTC - Fast Time Constant. 

HTR - Antenna Heater. 

IAGC - Instantaneous Automatic Gain Control. 

MAN -'- Manual Frequency Control. 

MAP - Equal Energy Return Beam. 

OBS - Pencil Beam. 

STAB - Antenna Stabilizer. 

STC - Sensitive Time Control. 

TD - Target Discriminator. 

RADAR PRESSURIZING KIT MK.59 AP. 

The components of the radar pressurizing kit are 
pump, switch, and control, and are located on the aft 
side of the bulkhead immediately behind the copilot'S 
seat. 

The system is' controlled from the. Rt\DA!Q: PRESS 
pand by means of the i following controls:: ' 

, ' 

A. Blower, switch - TWQoposition widi,guard 
(NORMAL ON position). 

MOMENTARY ON - USED for teSt pur~se,s.' 
Pump operates continuonslY in thisrositil?~t:! 

NORMAL ON - Used for normal operation. 

Pump controlled automatically by pressure 
switch. 

B. PRESSURE INDICA TOR (push·to·test light)­
Lights when pump is operating. 

C. 'PUSH·TO·BLEED - Releases pressure from 
system. 

D. Pressure meter (marked in increments' of one, 
15 through 45) ..;. Registers pressure in the 
system. 

ANTENNAS. 

Antenna locations are shown in figure 4.22. 

LIGHTING EQUIPMENT. 

All lights are wired to the 28·volt d·c supply through 
their respective circuit breakers and switches. 

EXTI!RIOR LIGHTING. 

Taxi Light. 

A sealed beam taxi light is installed on the nose gear 
shock strut and is controlled by an ON·OFF switch 
mounted on the forward overhead panel (figures 1.13 
and 1.14.). 

Wing Leading Edge Lights. 

Two lights are installed, one on each side of the fuse. 
lage,toilluminate the leading edges of the wing so 
that ice forma don can be detected. The lights are 
controlled by an ON-OFF switch which is mounted 
on the forward overhead panel (figures 1.13 and 1-14). 

Landing Light •• 
i 

A sealed beam, electrically actuated landing light is 
installed on the underside of each middle wing panel. 
Each light is controlled by a 3-position switch marked 
EXTEND, OFF, and RETRACT, and an ON.OFF 
switch located on the upper instrument panel (figure 

,1·~~~.(ii1he EXTENP'OFF'RETRACTswitch:, aCtuates" 
i: the 'landing: light mechanism 'and provides for inter­
, mediate' pO$itionil\g. "I;he ON'OFF swirch controls 
i11l\lnlq:~ti~itof ,tM landing .Jig'hts. 

Nal!, Iii, II, !Iell, ',', flo.l'flel, 'II' i LI~lit.:", ,,' , ," ',' " " 
iii'!" lrl" I', ':W ~,: ': 

The ''la~ig!110nj)d$ition '!fghts' consist, of a green 'light 
ontbe ri~ht whig tip, a ted light on the left wing 
tit>i' t~dand white Ughts on the tail cone tip and a 
white light on the top and bOttom of the fu",lage. The 
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wing tip and tail cone lights are controlled by a 3-
position switch placarded STEADY, OFF and FLASH. 
A separate ON·OFF switch controls the upper and 
lower white fuselage lights. These switches are located 
on the forward overhead panel (figure 1·14). Placing 
the 3'position switch in the STEADY position will 
illuminate the wing tip lights and the white tail cone 
light. When the switch is placed in the FLASH posi­
tion, the wing tip lights and the white tail cone light 
will flash alternately to the red tail cone light. When 
the fuselage light switch is placed in the ON position, 

. the upper and lower, white fuselage lights will flash 
with the red tail cone light. 

Note 

Should the flasher fail, place the switch in 
the STEADY position. 

Anticollision Light. 

A red streamlined rotating anticollision light is 
installed on the top of the vertical stabilizer and is 
normally controlled by the navigation position lights 
switch on the forward overhead panel. (On some 
aircraft, a separate ON-OFF switch controls the anti­
collision light.) On some aircraft, the circuit is inter­
locked through a ground control relay to prevent 
burning the light lens when there is no cooling 
airstream. 

Note 

The rotating anticollision light should be 
turned off during flight through conditions of 
reduced visibility where the pilot could ex­
perience vertigo as a result of the rotating 
reflections of the light against the douds. In 
addition, the light would be ineffective as 
an anticollision light during these conditions 
since it could not be observed by pilots of 
other aircraft. 

Wheel Well Lights. 

A light is provided in. each landing gear wheel well 
and is controlled by either a switch located, on the 
forward overhead panel (figures 1-13 and 1-14) or by 
a switch located in the nosewheel well. The wheel well 
lights should be focused on the wheel-down locks. 

Lower Baggage Compartment 'Ughts. 

Dome lights are installed in the lower baggage com­
partments, hydraulic accessories compartment, heater 
compartment, and in the spar. area. The lower baggage 
compartment lights are controlled by a switch located 
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on the bulkhead of the crew's lavatory, aft of the navi­
gator's station. Tbe dome ligbts in tbe four lower 
compartments are individually coptrolled by a switcb 
installed beside the compartment's respective access 
door. 10 addition, a switch and an amber indicator 
ligbt, located jn tbe fligbt compartment immediately 
aft of the crew's entrance door, are provided to illum..; 
inate tbe compartments from within tbe aircraft. This 
switcb controls all underfloor compartment and tail 
beater compartment dome ligbts. Illumination of tbe 
amber indicator light indicates tbat the dome ligbts are 
illuminated when the switch is OD Q 

Aldis Lamp (If Installed). 

An Aldis lamp is provided in a holder located on the 
bulkhead aft of the copilot's seat. The lamp cord may 
be plugged into a receptacle located on the aft over· 
head panel (figure 1-12) when the lamp is required. 

INTERIOR LIGHTING. 

Cockpit Overhead Lights (Floodlights). 

Two adjustable overhead lights (figure 1-7). one white 
and one red, are installed· in the cockpit. The lights 
provide floodlighting for the cockpit area and are 
individually controlled by dimming rheostats located 
on the lower section of the forward overhead panel 
(figure I-B). On AF51-3818 through AF51-3835 and 
AF53-3223 through AF53-3305, both overhead lights 
are white and the intensity of the lights is controlled 
by a single dimming rheostat located adjacent to the 
ammeter-voltmeter panel (figure 1·22)1 however, the 
lights may also be turned on to full intensity by an 
override switch located above the pilot on the forward 
overhead panel (figure 1.14). The switch is placarded 
OVERHEAD WHITE LIGHT with the positions ON 
and OFF and may be used by the pilot to floodlight the 
cockpit for general illumination or during /light 
through thunderStorm areas, as required. 

Instfument Lighting. 

The red lights for the flight instrument panels are 
controlled by rheostats on the cold air orifice panels 
(13. figure 1-6). 

The red lights for the engine instrument panel, the 
forward top face of the control pedestal, the fuel dump 
valve control handles, and the overhead panels are con­
trolled by rheostats on the forward overhead panel 
(figures loU atul 1-14). Twelve white lights on the 
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main instrument panel also are controlled by rheostats 
on the forward overhead panel. 

Radio Operator's Table Lights and Instrument 
Llghts-C·1I8A. 

Three adjustable table lights are installed at the radio 
operator's station (figure 4·18). The lights are con· 
trolled by three dimming rheostats located on the aft 
bulkhead at .the radio operator's station. The instru· 
ment rim red lighting and the radio equipment red 
and white lights are controlled by twO rheostats located 
on the aft bulkhead at the radio operator's station. An 
adjustable red instrument panel light. located above 
the flight compartment dome light provides iIIumina· 
tion for the navigator's instrument panel'-and is con­
trolled by a dimming rheostat on the light. 

Radio Operator's Station Llghtlng-VC.118A. 

The radio operator's station is equipped with a flex· 
ible work table light with ·a theostat control mounted 
on the radio panel. General illumination for the 
area is furnished by a lIome light in the upper aft 
corner of the compartment, The dome light switch 
is located on the dome Jightsupptirtbracket. The 
main junction box exterior panef is illuminated by a 
floodlight mounted above the radio operator's seat. 
The control switch for the junction box floodlight is 
located' on the forward overhead panel (figllre 1·14). 
The integral radio panel lights are controlled by a 
rheostat located on the radio control panel. 

Navigator's. Table Lights and Instr\lment Lights. 

Twoadjustable table lights are installed at the navi· 
gator's station' (figllre 4·20). The twO lights are con· 
trolled by separate dimming rheostats. one located on 
the wall adjacent to the base of the olltboard light and 
the other located on the forward bulkhead beside the 
radio control panels. On AF53·3223 through AF5.~: 
3305. the. navigator's white cons!)le lights are con· 
cealed. Red .rill!. Iighti11gis provided for .the instrument 
panel. ·Red and white work table lights contained in 
a single. adjustable Ib.:t'lre are, installed on the w.all for­
ward of the flight compartment ent.aflce d09r. The 
lights are controlled by dimming theOst.ats located on 
the navigator's light cOntrol panel. overhead. 

Dome Llghts-C.118A. 

Flight Compartment Dome Light. A' flight comport.' 
ment dome light. located above the flight compartment 
entrance door, can be' t'urned' on or off -from either' the 
ENTRANCE LIGHT switch on the forward overhead 
panel (figures 1·13 and 1·14) . or from the DOME 
LIGHT switch on the aft side of the entranCe door,. 

Cabin Dome Lights. Seven dome lights. installed down 
the center of the: cabin ceiling. are controlled. by an 
ON·OFF switch located on thl>' forward side··of each 
cargo door (figure 4·23). The main cabin switch panel 
(figure 4·23) also has a BRT·DIM switch for the dome 
lights. 

Emergeney Cabin Dome Lights. Five of the dome lights 
in the cabin ceiling have additional 6·volt bulbs. These 
bulbs are controlled by an impact switch on the aft 
right side of the flight compartment partition. A dry· 
cell battery to supply the 6 volts is located in the right 
main junction box annex, and a test switch is located' 
on .the main cabin switch panel (figllre 4·23). 

Lavatory Dome Light. A light is installed in the lava· 
tory and is controlled by an ON·OFF switch on the 
la,:,atory partition. 

Map Reading Lights. Three white map reading lights 
are insrailed in the cockpit, and are controlled by .indi~ 
vidual rheostats. The pilot's map reading light is 10' 
cated on the heater fire control pan~l (figure 4-10). the 
copilot's on the ammctcr~voltmeter panel,.and the crew 
engineer's on the aft overhead panel (figllre 1·12). 

On AF53·3223 through AFS3·B05. the pilot's map 
reading light is located immediately ahove the heater 
fire control panel and the copilot's is located above the 
ainmeter-voltmeter panel. 

Upper Instrument and Forward Overhead Panel Light. 
ing. A white and red light assembly is located on the 
bulkhead abo\'eeaeh pilot (figure 1·7). Individual dim· 
ming rheostats to control light intensity are locate:d 
on the forward o\'erhead panel (figures 1·13 and 1·14). 

On some.ireraft. the' lights arc controlled by a single 
rheostat lOCated, on (he right side of the forward 
overhead panel. 

Main Cabin Llghts-VC·1I8A. 

The midn 'cabin area is illuminated hy nine combina­
tion dome and aisle lights. One in the crew comport. 
ment. lin the galley, 1 in the passenger"compartment, 
2 in the co~fercnce room, and 3 in the stateroom. A 
double ON-OFF switch. with one toggle for the dome 

light and the other toggle for the aisle light. is located 
beside each compartment door to control the' lights 
for the particular compartment. Seats and divans have 
individual reading lights which are controlled by ON· 
OFF switches located on the individual fixtures. 
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RADIO ANTENNAS 

, 
Figur. 4-22 (Sheet I of 2) 
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AF53-3223 THROUGH AFS3-3228 
AFS3-3230 THROUGH AFS3-3239 
AFS3-3241 THROUGH AFS3·330S 
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AF51·3818 THROUGH 
AF51-3835 MAIN CABIN SWITCH PANEL 

AF51·17626 THROUGH 
AF51·17661, AF51.17667 
AND AF51.17668 

Figure 4-23 

Lavatory ond Wash Room Llghts-VC.118A. 

Each lavatory is equipped with an individual dome 
light conttolled by a switch located outside the lava­
tory door. Lavatories equipped with mirrors have 
localized illumination for the mirrors controlled by 
an ON·OFF switch located on the light fixture. 

Passenger Entrance Llghts-VC.118A. 

The passenger entrance is illuminated by one dome 
light for general lighting and two spotlights focused 
on the threshold. These lights are controlled by two 
ON-OFF switches located beside the passenger door. 

Fasten Seot Belt, No Smoking, and Return to 
Cabin Slgns-VC·l18A. 

An electrically illuminated FASTEN SEAT BELT 
sign and a NO SMOKING sign are located above the 
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door on the forward partition of each malO cabin 
compartment. A 28-volt doc control switch for each 
sign is installed on the forward overhead panel (figure 
[-14) in the cockpit. When either switch is in the ON 
position, the respective sign will be illuminated. A 
RETURN TO CABIN sign is located on the wall of 
each of the three lavatories, the aft lounge, and the 
galley. Each sign is illuminated when the FASTEN 
SEAT BELT control switch is in the ON position. 

OXYGEN SYSTEM. 

A fixed low-pressure, diluter-demand oxygen system is 
instaBed on the aircraft for the flight crew to use either 
in the event of cabin supercharger failure or ~n ~ase of 
smoke or fire. The standard fixed oxygen system pro­
vides an oxygen cylinder (0-2) for the pilot, and one 
(G-l) for use of the copilot and other flight crew mem-

( 

( 
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bers. In addition to the fixed system, three low.pressure 
portable oxygen cylinders are installed to supplement 
the fixed system and to provide oxygen at locations 
other than at the established crew positions. Four 
recharger fittings are installed in the flight compart· 
ment to replenish the portable cylinders. When the 
aircraft is used to transport litter patients, a ra(:'k coo­
taining six portable high.pressure oxygen cylinders 
is installed in the main cabin. 

OXYGEN SYSTEM CONTROLS. 

Diluter-Demand Regulators. 

Five diluter·demand regulators (four on AF53:3223 
through AF53-3305) are installed, one at each crew 
station. On some aircraft, two regulators are also in­
stalled in the aft cabin compartment. 

Oxygen System Indicators. 

Flow Indicators. Oxygen flow indicators(blinker.type) 
are installed on each regulator. 

Pressure Gag.s. 

Two pressure gages, one for each system, are provided. 
The pilot'S system pressure gage is installed on the 
left side of the cockpit (figure 1'7)1 the copilot's and 
crew's pressure gage is installed on the hydraulic and 
oxygen instrument panel (figure 1.29). 

OXYGEN SYSTEM-NORMAL OPERATION. 

Normal operation of the oxygen system is as follows: 

A. Diluter·demand regulator control- NORMAL 
OXYGEN. 

B. If pure oxygen is required - Diluter·demand 
regulator control- 100% OXYGEN. 

OXYGEN SYSTEM-EMERGENCY OPERATION. 

In an emergency, the diluter·demandsystem is con· 
trolled by the safetywired red knob on the diluter· 
demand regulator. To operate the system, break the 
safetywire and turn the red knob to the open position. 
This will supply a continuous flow of 100 percent 
oxygen. 

OXYGEN SYSTEM DURATION. 
The oxygen duration table (figure 4-24) shows a greater 
oxygen duration at higher altitudes using 100% oxygen. 
This is due to the oxygen expansion to a greater 
volume at altituc1e than at 'sea levelo 

AUTOPILOT. 

The A·12 autopilot is designed to enable the pilot to 
operate the equipment with an absolute minimum of 

effort and attention .. The electrical and mechanical 
releases and' interlocks simplify operation and prevent 
an improper qperatlng procedure. The following data 
pertains to the flight operation of the autopilot: 

WHEN TO ENGAGE. 

The autopilot can be engaged with complete safety 
when the aircraft is in any of the following attitudes . 

. A. Normal straight and level flight. 

B. Any. normal climb or descent, including just 
after takeoff. 

Note 

If the autopilot is turned on and 
engaged in a climb or descent, the air· 
craft will continue to fly in that atti· 
tude until the pitch control knob 
switch is operated or the altitude con· 
trol switch is turned on. 

AIRCRAFT TRIIIl PRIOR to AND DURING 
AUTOPILOT· OPERATION. 

A. Trim the aircraft manually by adjusting the 
aircraft's trim tabs for "hands off" flight. 

B. The autopilot autontatically synchronizes itself 
to the aircraft's attitude at all times when dis· 
engaged and may be engaged while the aircraft 
i~ in an out-oE-trim condition. In this case, 
however, - an untrimmed condition is imme­
diately reflected on one of the three trim meters 
On the autopilot controller (figure 4-2,) by a 
COnstant signal indication. 

C. Trim in the elevator channel is automatic 
within limits which are set on installation. 
Aileron and rudder trim can only be obtained 
by manuaHy applying trim tab. 

D. In order not to impose an unnecessary load on 
the IIptopilot, it i. recommended that the air· 
craft be manuaHy trimmed before engaging. 

ENGAGING AUTOPILOT. 

A. Automatic approach selector switch - AUTO· 
PILOT. 

B. Turn knob - DETENT (centered). 

C. Aileron knob - CENTERED. 

D. Autopilot engaging levers (figure 4-24) - DIS· 
ENGAGE (down). 

E" Pilot switch - ON (aHow 2 minutes for warm· 
up). 
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OXYG[N DURATION CHART 

OXYGEN DURAnON, HOURS (UNPRESSURIZED) 
CREW MEMBER (PILOT) 
.IE TYPE D-2 (YUIDEI 

ALTITUDE GAGE PRESSURE (PSI) 
(fEET) 

.5 .28 .14 
25,000 .5 .4 _2 .1 

1.1 .9 .8 .6 .3 .15 EMERGENCY 
20,000 .6 .5 _4 .34 .17 .08 

1.4 1.2 1.0 .8 
Descend to 

.6 .4 .2 Altitude not 
U,OOO .5 .4 .35 .28 _21 .14 .07 

requiring Oxyge .. 
I •• 1 1.0 .77 .5 .25 

10,000 _4 .3 .3 _22 .17 .11 .05 

aLACK FIGURES-INDICAn DILUnR D •• AND UIAG. 
RED FIGURES -INDICAn 100" O]lYG.N UIAG. 

OXYGEN DUOnON, HOURS (UNPRESSURIZED) 
CREW MEMBER (OTHER THAN PILOT) 
lASED ON FOUl CREW MEMBERS, ONE mE G-I 

ALTITUDE GAGE PRESSURE (PSI) 
(fEET) 400 350 300 250 200 150 100 BelowlOO 

1.0 .8 .7 .5 .4 .28 .14 
25,000 

.8 .68 5 .45 .34 .22 _II 
1.1 .93 .79 .62 .47 .31 .15 

20,000 6 2 17 I 
EMERGENCY 

1.4 1.2 1.0 .8 .6 .4 .2 D .... nd to 
U,OOO 

-$ 5 14 Altitude not 

1.9 1.6 1.3 1.1 .8 .54 .27 requiring Oxygen 

10,000 .4 .34 .28 .22 .17 .11 .05 

aLACK FIGURES-INDICAn DlLUUR DIMAIID U .. G. 
RED FIGURES -INDICAn 10.,. O]lYG.N U"" 

Figu,.4-24 
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F_ Aircraft wings - LEVEL WITH HORIZON. 

G. Manually trim aircraft. 

H. Autopilot trim indicators _ CHECK TRlM INDICA_ 
TORS ON AUTOPILOT CONTROLLER FOR 
SYNCHRONIZATION. 

I. Autopilot engaging levers - ENGAGE (up). 

J. Aircraft uim _ RECHECK THAT TRIM INDICA. 
TORS ON AUTOPILOT CONTROLLER ARE CEN. 
TERED. 

USE OF ALTITUDE CONTROL. 

To maintain specific pressure altitude while operaejng 
on autopilot, move the altitude control switch to the 
ON posicion. The following will occur: 

A. If in level flight. the aircraft will continue to 

fly at the pressure altitude at which the aircraft 
was flying when the altitude control was 
turned ON. 

B. If climbing or descending when the switch is 
rurned ON, the aircraft will lever off and hold 
a constant altitude. Later, however,.when the al­
titude control switch is turned OFIf, the aircraft 
will recurn to the climbing or de~cending atti­
tude effective at the time the switch was turned 
ON. 

Figure 4-25 

AUTOPILOT MECHANICAL ENGAGING LEVERS 

"AI-146 

Figure 4.26 

c. Pitch attitude change through the use of the 
altitude control is limited to plus or minus 6 
degrees of level flight attitude. If the altirude 
control is engaged while the aircraft is climbing 
or desceflding at greater than this limit, the 
alt~tude control will compensate for 6 degrees. 
and the aircraft will continue to climb or de­
secend at a pitch attitude 6 degrees less than 
the original attitude. In this case, if the aircraft 
continues to climb or descend, the altitude con­
trol may become damaged. 

D. It is recommended that the aircraft be leveled 
off at the cruising altitude before engaging the 
altitude control. 

E. During the time the altitude control switch 
is ON, the pitch knob will be inoperative. 

The altitude control switch must be 
turned OFF prior to changing the 
static source selector valve switch to 
the alternate position. Failure to do 
so will result in an abrupt change of 
attitude up to the limit of 6 degrees. 
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TO CHANGE ATTITUDE OF AIRCRAFT. 

The autopilot co(ltroller reduces the task of maneu­
vermg the aircraft to the manipulation of two knobs 
(a pitch knob for climbing and descending and a turn 
knob for left and right turns). 

A. The pitch knob is so placed on the autopilot 
controller that rotating it forward will produce 
nosedown control and rotating it aft will 
produce nose up control. 

B. The turn knob is so placed Oil the autopilot 
controller that if rotated to the right or left it 
will produce right or left turns respectively. 
Operation of the turn knob in either direction, 
besides establishing a bank. simultaneously 
applies automatic rudder correction which is 
simply a means for correcting or preventing any 
slip or skid of the airc,.aft. In this way the 
aircraft will /ly a perfectly coordinated turn 
at any airspeed. without the nec~ssity of making 
manual adjustments. The smooth turn control 
permits minute and exaCt change of course and 
simplifies aircraft maneuvers. 

C. Climbing or descending turns can be made by 
proper coordination of the pitch knob and the 
turn knob. 

D. Straight and level /light may be resumed after 
turns by returning the turn knob to the DE­
TENT position and rotating the pitch knob for 
level /light. When the turn knob is returned to 
the DETENT position. the aircraft will roll out 
of the turn and hold the new heading. 

AUTOMATIC APPROACH EQUIPMENT. 

Automatic approach and range /lying equipment is 
installed and is used with the autopilot. The equip­
ment provides instrument guidance through which 
the autopilot responds to radio signals and maintains 
an "on-course" /light path through interpretation of 

VOR. V AR. and T ACAN radio range beam signals. 
and ILS locali_er and glide slope radio beam signals. 
The automatic approach and range /lying equipment 
consists of an automatic approach control, an automatic 
approach control selector switch (figure 1-8) and a 
heading selector,. installed in the main instrument 
panel figure 1-9) •. 

The heading selector is a part of the automatic range 
/lying system. Automatic range /light requires that 
the pilot preset the desired course on the heading 
selector. The angular error between the aircraft head­
ing and the desired course is measured by a synchro 
in the heading selector which furnishes a proportional 
signal to the automatic pilot. This signal is mixed 
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with beam error data derived from the course indi­
cator signal. The a"utomatic pilot, therefore, senses a 
signal which is proportional to the angular heading 
error as well as the magnitude and rate change' of 
beam· error signal. The heading selector contains twO 

synchros. One serves as an A-12 heading repeater. 
operating a pointer which continuously indicates the 
magnetic heading of the aircraft. The second synchro 
is connected to the settable pointer and is used to de­
fine the desired heading. The output of the heading 
selector (a signal proportional to the angular differ­
ence between the two pointers) enters the automatic 
pilot system only when the selector switch is in 
RANGE position. 

AUTOMATIC RANGE AND AUTOMATIC 
APPROACH FEATURES. 

During automatic range /lying (omni. V AR). use 
range position with track heading on the heading 
selector and course selector. Use BLUE RIGHT for 
omni-range and BLUE LEFT or BLUE RIGHT for 
V AR. depending upon direction of /light. The blue 
left. blue right switch (figur. 4-2$1 is in the circuit 
only in the range position. For best results. do not use 
the range position for ILS approach due to the 10-
degree bank limitation that is imposed. 

Holding. 

There are times when traffic control conditions will 
require the pilot to maintain a constant altitude fO! 
a period during the' descent for landing. For example. 
a letdown rate of 500 feet per minute may have been 
set in when traffic control directs the pilot to proceed 
to 2000 feet and hold that altitude until instructed 
further. Turning the altitude control switch ON and 
increasing power to maintain airspeed will automati­
cally level off the aircraft and hold that altitude. 
When instructions are received to descend. the alti­
tude control switch may.be turned OFF and power 
returned to letdown condition; and the aircraft will 
return to the original 500-feet-per-minute descent. 

Automatic Approach. 

Because of the ease in maneuvering and because of the 
stabili_ing eftect. the autopilot should be kept engaged 
and should be used during the letdown and approach 
when an automatic instrument approach is planned. 
However. the autQpilot should be disengaged before 
landing (in line with runway and descending). The 
automatic approach system is more than just another 
piece of accessory equipment. Its use must be studied 
and thoroughly understood by the pilot and all others 
concerned. An automatic approach should be consid­
ered as a /light operation technique which must be 
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carefully planned, developed, and practiced. The cock· 
pit procedures must be definitely established and rig. 
idly followed. It should also be remembered that the 
automatic approach equipment is quite flexible with 
regard to the geometry of the approach pattern. The 
altitude, distance from runway, and angle of inter­
ception which are set forth in the procedure outlined 
below may be varied to meet varying external can· 
ditions such as terrain, weather, and traffic conditions 
or differences which are reflected on 'the applicable 
approach plate. When planning an approach which 
differs from this procedure, the followil'g fundamental 
relationships must be kept in mind. 

A. The localizer beam should be intercepted at aD 
altitude and distance from the runway that will 
permit the aircraft to turn to and stabil\i<e on 
the localizer heading before the glide slope 
beam is reached. 

B. The initial angular error between aircraft head· 
ing and runway heading should be such that the 
aircraft will be able to turn to the runway head· 
ing within the width of the heam without 
exceeding the 25·degree bank angle limit of the 
automatic approach control. 

C. Both flight and ground personnel mUSt realize 
that local disturbances, such as taxiing aircraft 
or other vehicles passing close to the landing 
system transmitters, may deflect or distort the 
beams sent out by these transmitters. Since this 
distortion may cause a limited amoune of con­
trol action on the part of an airplane which is 
attempting to follow the beams, airport ground 
regulations must be strictly enforced. 

Approaching Localizer 8eam. 

Altitude. The aircraft should be flown at an altitude 
of approximately 1500 feet above the runway. This 
altitude permits interception of the localizer beam 
below the glide slope, and allows sufficient time for 
the aircraft to stabilize on the localiier beam course 
before the glide slope beam is intercepted. 

Distance from Runway. The aircraft should intercept 
the beam at " distance of 10 to 12 miles from the run· 
way. 

Aircraft Entran.e Angle to Localizer aeam. The air· 
craft may approach the localizerheam at any angle up 
to 90 degrees' from the landing heading. 

Altitude Control. The altitude control $witch should 
be turned ON unless particular conditions dictate 
otherwise. 
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Note 

The use of altitude control in the procedure 
described represents one recommended meth· 
od of executing an automatic approach. How· 
ever, its use is optional and an automatic 
approach may be made satisfactorily without 
it. In such a case, the instructions relative to 
the altitude control may be omitted. 

Instrument Landing Receivers. The instrument landing 
receivers should be turned ON. 

Automatic Approach Controller. The selector switch 
should be in the AUTOPILOT position. The AP· 
PROACH READY light must be illuminated to indi· 
cate that the autopilot and the automatic approach 
control equipment are receiving power. Do not at­
tempt to execute an automatic-approach if the light 
is out. 

Airspeed. The power settings should be the same as 
set up for a normal approach pattern. 

Course Indicator. When the aircraft intercepts the 
localizer beam (course), the localizer needle on the 
course indicator will leave its stop and move towards 
the center. 

Automatic Approach Controller. As soon as the local· 
izer needle on the course indicator leaves its stop, turn 
the selector switch to the LOCALIZER position (the 
green light should remain on). As the aircraft ap· 
proaches the center of the localizer beam under auto· 
matic approach control, the needle will continue to 
move to the center, overshoot, and then return to 
center. When the aircraft is on the beam, the needle 
will be centered. 

Attempting to put in a manual turn signal 
by rotating the turn knob on the autopilot 
controller during the approach procedure 
will result in electrically disengaging the 
autopilot. 

Interception of Glide Path. 

After the aircraft has. intercepted the localizer track 
and is approaching the glide slope, extend the wing 
flaps and landing gear and establish the approach 
airspeed. When the glide slope is intercepted turn 

OFF the automatic altitude control, adjust th~ pitch 
knob to effect the approximate rate of descent and 
turD the automatic approach selectQt switch to the 
APPROACH position. If the altitude control switch 
i. not turaed OFF lIIanually it will automatically reo 
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tutD to the OFF position when the selector switch is 
turned to APPROACH. 

Airspeed. Power settings should be reduced to main­
tain constant airspeed as the aircraft flies down the 
glide slope. Thus, the aircraft is brought over the edge 
of the field and down the center of the runway on the 
correct flight slope for a normal landing. The diffi· 
culties of manually lining up with the runway under 
bad visibility conditions and the possibility of over or 
undershooting are eliminated. 

Turning Off Automatic Approach. 

The automatic approach system is not an automatic 
landing system. Under all conditions, the automatic 
approach equipment must be turned OFF at a safe 
predetermined minimum altitude. The pilot must 
assume control of the aircraft from the autopilot and 
complete the landing. 

The recommended way to turn off the automatic ap­
proach equipment is to push the electric release switch 
and disengage the autopilot servo controls. (The ele­
vator trim tab wheels cannot be moved while the 
servos are engaged.) 

Note 

During the entire automatic approach pro­
cedure, the elevator trim tab servo of the 
autopilot automatically keeps the aircraft 
in trim about the pitch axis. This is import~ 
ant to the pilot in that it insures proper pitch 
trim for the aircraft when the autopilot is 
turned OFF. 

Automatic Range and Automatic Approach 
Operation Checklist. 

Inbound on Front Beam or Outbound on Back Beam of 
Localizer - Flag Down. 

A. Auto approach selector switch ............. RANGE: 

B. Blue left/right selector switch .... BLUE RIGHT. 

C. Heading selector .... ·· .... · ........... SET ON INBOUND 
LOCALIZER HEADING. 

Inbound on Back Beam or Outbound on Front Beam of 
Localizer - Flag Down. 

A. Auto approach selector switch .............. RANGE. 

B. Blue left/right selector switch ........ BLUE LEFT. 

C. Heading selector ................ SET ON OUTBOUND 
LOCALI ZER HEADING. 

Localizer Inbound for Landing 'on Front Beam - 15 to 
20 Miles from Transmitter. 

A. Auto approach 
switch ...................... SWITCH FROM LOCALIZER 

TO APPROACH WHEN CENTER 
OF GLIDE SLOPE BEAM 
IS INTERCEPTED, I.E., 
WHEN CROSS-POINTER 
METER IS CENTERED. 

B. Blue left/right 
selector switch ............... OUT OF CIRCUIT; HAS 

NO EFEFCT ON OPERATION 
OF AUTOPILOT. 

C. Heading selector ..... OUT OF CIRCUIT; HAS NO 
EFFECT ON OPERATION OF 

AUTOPILOT. 

Note 

If bracketing the localizer beam, do not 
turn the auto approach switch to the 
LOCALIZER position until the needle 
on the cross-pointer meter leaves its 
stop. 

Omni-Range Inbound. 

A. Auto approach selector switch .............. RANGE. 

B. Blue left/right selector switch .... BLUE RIGHT. 

C. Heading selector .................... SET ON HEADING 
TO OMNI STATION. 

D. Course selector ........................ SET ON HEADING 
TO OMNI STATION. 

Omni-Range Outbound. 

A. Auto approach selector switch .............. RANGE. 

B. Blue left/right selector switch .... BLUE RIGHT .. 

C. Heading selector ........ .8ET ON HEADING FROM 
OMNI STATION. 

D. Course selector ............. SET ON HEADING FROM 
OMNI STATION. 

VAR Inbound. 

A. Auto approach selector switch .............. RANGE. 

B. Blue left/right 
selector switch .......... POSITIONED ACCORDING 

TO WHETHER BLUE IS ON 
LEFT OR RIGHT ACCORDING 

TO VAR CHART. 

C. Heading selector ..... SET ON HEADING TO VAR 
STATION (BEAM HEADING). 
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VAR Outbound. 

A. Automatic range selector switch ............ RANGE 

B. Blue left/right 
selector switch .......... POSITIONED ACCORDING 

TO VAR CHART. 

C. Heading selector.. .................. SET ON HEADING 
FROM VAR STATION. 

Note 

Under crosswind conditions, the crab 
angle necessary to maintain flight 
along the center of the radio beam can 
result in the autopilot affecting a hunt­
ing reaction from side to side of thel 

course to the omrii station. This re­
action is caused by feedback of correct· 
ing signals from the heading selector 
synchro and the automatic approach 
control amplifier synchro to the auto­
pilot. To eliminate the hunting reac· 
tion, the correct crab angle should be 
determined and maintained by align· 
ing the heading selector (double needle· 
or settable pointer) with the average 
heading indicated by the compass reo 
peater pointer. 

The operation of the directional switch is such that 
when the blue area of the V AR station is on the right 
of the aircraft heading, the direction switch must be 
positioned at BLUE RIGHT in making the approach 
to the station. If it is positioned at BLUE LEFT, the 
automatic approach equipment will turn the aircraft 
away from the station rather than 'towards.- it. When 
tracking with the blue area on the left, the switch must 
be positioned on BLUE LEFT. The direction switch 
does not cause reversed course indicator indiCation. For 
omni-range operation, the switch is normally in the 
BLUE RIGHT position. 

During cross-wind condition, the crab angle will show 
up as the difference between the heading selector and 
the omni bearing selector settings after stabilization 
of the autopilot is obtained. 

The autopilot information during omni~range opera~ 
tion is dependent upon the aircraft's heading, the set~ 
ting of the heading selector, and the omni bearing 
selector settings. The omni bearing selector is not 
connected in the circuit during V AR operation. It is 
difficult to obtain intelligent'. 'indication from the 
autopilot when the auto approach selector switch is in 
RANGE position while the aircraft is on the ground 

, linless the aircraft headlng,,'headirtg selector, and the 
omni needle are approximately the same. 
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Operating Limit •. 

All specifications given are maximum and are meas­
ured from the normal level flight reference position. 

On Autopilot. 

Bank ................................................. 45 DEGREES. 

Climb and descent... ........................ lB DEGREES. 

Altitude controL .... .! 
6 DEGREES (APPROXIMATELY). 
CAN BE RED~CED TO MEET ANY 

AIRCRAFT CHARACTERISTICS. 

Aileron trim ...................... B DEGREES BANK IN 
EITHER DIRECTION. 

On Manual Control. 

GYRO TILT ................ B5 DEGREES IN EITHER 

Automatic Range. 

DIRECTION FROM OPERATING 
LEVEL POSrr.ION BEFORE 

HITTING STOPS. 

Bank ................................................. 10 DEGREES. 

Automatic Approach - Localizer. 

Bank ................................................ 25 DEGREES. 

Automatic Approach - Approach. 

Bank .................................................. l0 DEGREES. 

Climb and descent... ........................ 5 DEGREES. 

NAVIGATION EQUIPMENT. 

Periscopic sextants are installed on all aircraft. The 
following procedure includes only the information that 
is pertinent to this particular aircraft. For more com~ 
plete information on the alignment of the periscopic 
sextant mount, see the applicable equipment handbook. 

A. Select the point of antenna connection at the 
top center portion of the leading edge of the 4 
vertical stabilizer, and crank the azimuth count~ 
er to read 180.4 degrees. 

B. When sighting on the object described· ahove, 
the vertical reticle, target, and 0 degrees' (or N) 
on the azimuth scale should coincide within % 
degree, and the. azimuth counter s.hould have the 
reading of 180A degrees previously set in .. 
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Drittnieters are installed on AF51·3818 through AF51. 
3835, AF51·17626 through AF51·17661, AF51·17667,' 
and AF51·17668 in the navigator's compartment aft 
of the copilot's bulkhead. The driftmeter is used by 
the navigator while the aircraft is in flight~ to measure' 
both drift and azimuth. The instrument makes it, 
possible to obtain direct indications of drift or the 
angle between the actual direction of motion of the 
aircraft and its heading, the relative bearing angle of 
a fixed object on the earth, a~d data for calculating 
ground speed. 

DRIFTMETER ALIGNMENT. 

The driftmeter is aligned as follows: 

A. With the caging knob in the CAGED position, 
apply 115 volts a·c to the driftmeter, and place 
the toggle switch in the ON position. 

B. Depress the starting button and hold it in for 
approximately 1 minute. 

C. Allow at least 5 minutes for the gyro to er~ct. 

D. By rotating the tangent screw and sight control 
handle, sight on the UHF antenna on AF51· 
3818 through AF5l·3'835, AF51·17626 through 
AF51.l766l, AF5l·l7667, and AF51.17668 .. 

E. Uncage the gyro by pulling out the caging knob 
and moving it as far as it will go toward UN· 
CAGED. 

F. With the target centered on the grid lines, 
tighten the driftmeter to the mount. 

G. Again sight the target and note that the drift· 
meter azimuth scale reads 182 (±%) degrees on 
AF5l·38l8 through AF5l·3835, and 190 (±%) 
degrees on AF5l·17626 through AF51·1766l, 
AF5l·l7667, and AF5l.17668. 

H. When the target and grid lines are aligned as 
described above, and the driftmeter azimuth 
scale does not read the correct azimuth, proceed 
as follows: 

I. Make certain that the driftmeter is tightened on 
the mount and again sigh t through the drift· 
meter to assure that the target and grid lines are 
properly aligned. 

J. Loosen the screws securing the index pointer to 
the rotating tube. 

K. Set the lubber line of the index pointer to read 
the proper azimuth reading as outlined in step Go 

L. Retighten the index pointer screws, cage the 
gyro, and move the toggle switch to the OFF 
position. 

AUXILIARY POWER UNIT (D·2). 

On some aircraft, an auxiliary power unit is installed 
in the lower forward cargo compartment (28, figure 
1·3) to provide a source of additional electrical power 
independent of a ground power supply. The auxiliary 
power unit is provided primarily for ground operation 
only, and is a 2'cylinder, 4·cycIe, V·type gasoline 

,engine with a muffler and a self·contained oil supply 
system which has a capacity of 3 quarts. Fuel is sup· 
plied from the No.2 main fuel tank. The engine will 
supply, at constant speed, an electrical output of 0 to 
5 kilowatts (0 to 175 amperes at 28.5 volts). 

AUXILIARY POWER UNIT CONTROLS (D·2). 

Auxiliary Power Unit Throttle Control (0.2). 

The auxiliary power unit carburetor is controlled by 
a mechanical 3'position control located below the 
auxiliary power unit control panel (figure 4·28. sheet' 
1). The positions are CHOKE, IDLE, and RUN. The 
CHOKE position is used as the starting position. The 
IDLE position is used after the power plant has started 
to provide a slower warmup rpm. The RUN position 
is used after the engine has warmed up thoroughly 
(approximately 5 minutes) to provide maximum power 
output. 

Note 

Operation of the CHOKE can best be deter· 
mined by experience. Little or no choke will 
be necessary above 10 0 C. 

Auxiliary Power Unit Ignition Switch (0·2). 

A 2.position ignition switch is mounted on the auxil· 
iary power unit control panel (figure 4·28. sheet I). 
The switch positi6ns are ON and OFF and 'are con' 
ventional in operation. , 
Auxiliary Power Unit Slarter and Generotor 
Switch (0.2). 

A 3·position c~mbina~ion starter and generator' switch 
is mounted on -,the auxiliary power unit control ,p~pel 
(figure 4·28,. sheet 1). The generator serves the 'dual 
purpose of start." and generator. The spring,loaded 
START position causes the generator to fun~tiqp,~~a 
starter. The ON position produces generator,functlon. 
ing. The center position is the OFF posidort. '['he' ailioil' 
iary power unit may be started, by power,supt'Ii~!fJi~$Irt, 
the aircraft batteries. ," '" 

, ',_,.' '-,,, },-,It';.!':f>j{f1"*",·,',;,, 

AuxlliaryPowerUnil Circuil Breaker (Ji)'2).:lr,,'Il~,.Ji', 

A ~e.'l~ra!or 6eld~4'~uJ~ ,l:W~~~(,lS}9~u't~~'R~:the , 
"au,xlha,ry, PO~~r,\ u'lb!}i:oP"tt:WjlJ~MX CPK#fIf, ~·(l,8i,S!?et"· 
, i ),and m?" fje' set to ~,N't>elore starti'lg the auxiliary 

power UOlt. 
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AUXILIARY POWER UNIT CONTROL PANEL -

(02) 

CONTROL 

PLACARD AUXILIARY POWER UNIT PLANT PANEL 

AAl-159 

Figure 4.28 (Sheet I 01 4) 

Auxiliary Power Unit Hand Cranking (0-2). 

The auxiliary power unit can be hand cranked with 
a pull cord that firs into a notched and grooved pulley 
on the engine flywheel. Operation of the auxiliary 
power unit controls is identical for both electrical 
and manual starting. The pull cord is stowed on the 
auxiliary power unit mounting platform (28, figure 
I·j ). 

Auxiliary Power Unit Oil Temperature Gage (0-2). 

An oil temperature gage is mounted on the auxiliary 
power unit control panel {figure 4.28, sheet 1 J. 

Auxiliary Power Unit Cylinder Head Temperature 
Goge (0·2). 

A cylinder head temperature gage is mounted on the 
auxiliary power unit control panel (figure 4-28. sheet 
I) . 
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Auxiliary Power Unit Oil Pressure Warning 
Light (0·2). 

An oil pressure warning light is mounted on the 
auxiliary power unit control panel (figure 4-28. sheet 
1). If the light does not go out a few seconds after the 
auxiliary power unit has started. shut down and 
investigate. 

Auxiliary Power Unit Ammeter (0-2). 

A doc ammeter is mounted on the auxiliary power 
unit panel (figure 4·28, sheet 1). 

Auxiliary Power Unit Voltmeter (0-2). 

A doc voltmeter is mounted on the auxiliary power 
unit control panel (figure 4·28, sheet 1). 

Starting Auxiliary Power Unit (0-2). 

Before starting the auxiliary power unit, make certain 
that either the main battery switch is ON or external 
power is plugged in, [hat the APU generator switch is 
OFF, and that the APU field circuit breaker is ON. 
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RADIO 
OPERATOR'S 
STATION 

, 
AFT 

Figure 4-28 (Sheet 2 of 4) 
"'Al-160 

Use the following procedure to start the APU. 

A. APU throttle - CHOKE. 

B. APU ignition switch - ON. 

e APU generator switch - HOLD IN START. 

D. APU generator control switch - OFF. 

Note 

Operation of the CHOKE can best be 
determined by experience. Littl~ or 
no choke will be necessary above 
IO°e. 

E. APU throttle _ IDLE AFTER ENGINE STARTS, 
EXCEPT FOR STARTS AT ALTITUDE, WHEN 
THROTTLE SHOULD BE PLACED IN THE 
RUN POSITION. CONSISTEJNT STARTS 
UNDER LOAD CANNOT BE MADE AT AL­
TITUDES OVER 5500 FEET. 

Do nOt place the throttle in Run posi­
tion except foc"altitude starts, until the 
engine has warmed up to minimum 
temperature. The oil pressLlre warning 
light should be OFF within seconds 
after starting; if not, shut down and 
investigate. 

TO OPERATE AUXILIARY POWER UNIT (D.2). 

Use the following procedure to operate the APU: 

A. Place APU throttle in the full down position to 
lock in the RUN position. 

B, Allow APU to operate in RUN position for 
approxtmately 2 minutes before turning the 
generator switch ON. 

4-83 
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. AUXILIARY POWER UNIT CONTROl-PANEl 
AUXILIARY POWER PLANT . 
OPERATING INSTRUCTIONS 

1. CHECK BEFORE STARTING: 
THE fOllOWING CIRCUIT BRE .... MERS MUS' IE ON 

"'AIN .... 1.FOll HE .... 'U 
"' .... IN HE .... Tn ..... Iuon Ht .... H. , .... PU fUEl' 

, 0 0 
8 

.... ~U~~NT.OL 0 

.... PU fin W ..... NING 
HEATtI , .... 'U FlU EXTINGUISHU 

.... IUOll Dllcn SWITCH IN COCM'" "'UST IE Off 

..... ,.U. GfNU .... 'O. SWITCH IN COCKPIT MUST It 
"OFf .. · 
TO ST ..... T· 
TU.N ..... P.U. M .... sn. SWITCH "01'1" W .... I' 10 
SECONDS. HOLD n ..... T SWITCH "01'1" !!!!....Q!!! 
nCOND M .... X 
C .... UTION· 
ST .... " SWITCH MUst ,.0' l! TU.NID "01'1"' UN­
HSS '.P.M. INDIC .... TO. U .... DS IUO. 
OIL UfSSURE UGHT SHOULD II "0"''' WitHIN 
20 SECONDS .... nn STAlliNG. IF NOT. SHUT 
DOWN .... ND INVf51IG .... n 
.... LLOW st ..... Tn TO COOL FO. 10 MINUffS .... nn 
..... P.U. opnATION O' .... nn ONt MINlITl M .... XI. 
MUM CONTINUOUS CI .... NKING. 

3. GENERATOR '"OPERATIO'N: 
tUIN ....... u. GINE ..... TOI SWITCH IN COCKPI' 
"ON"' .... nn A PU. H .... S WAIMfD U, FOI 3TO 
5 "'INlITiS' 
CAUTION, 
DO NOT TUIN A.'.U. GIN. SWITCH IN CO.CKPI' 
"ON" UNtil ,.PM INDICATO •• IADS OVU97'l!,. 

Co 4. TO STOP: 
TUIN ...... U. GIiJIIU""O' SWITCH IN COCK"T 
"OFF" 'UIN STO. SWitCH TO "STO'" 
WAIT UNTIL ,.,M. INDICAtOR Il ... DS IUO. lUIN 
...... U. M"'STU SWITCH "OFF." 

WARNING: :::~:~T~.O~~::,~g: ONE 

o 

400 AM.eu CONTINUOUS 
00 .... M.fl! IJIITUMITTINT. 
SflEctlON OF fOUIP"'ENT uno FOI ONi GIN· 
EIATOI SHOULD U IASIO ON THI FOllOWING 
MAX. AlAn" .... 'IJIIGS, 

C .... IJII mi. G'NO ILWI 
.... £10 lin HOIST 
Oil TlANUE' PUM' 
C .... GO HOist 
C .... GO WINCH 
UTTU un 

'""" 

" ". 
'" n. 0 , .. .. ... 

CREW 
ENTRANCE 

DOOR 

(GTP70-60) 

11.11.1-161 

Figur. 4-28 (Sheet 3 of 4) 

TO STOP AUXILIARY POWER UNIT (D-2). 

Use the following procedure to stop the APU: 

A. APU generator switch - OFF. 

B. Place the throttle in the IDLE position and 
allow engine to r\ln until the cylinder head tem­
perature is below l2l"C. 

C. APU ignition switch - OFF. 

D. Place the throttle in the DOWN position after 
the engine has SlOpped. 

MANUAL STARTING OF AUXILIARY POWER 
UNIT (D-2). 

The auxiliary power unit can be started by hand by 
means of a pull cord if electrical power is not available 
to make a normal start. 
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AUXILIARY POWER UNIT (GTP70) 

On some aircraft. an auxiliary power unit is inscalled 
in the fuselage tail section, aft of the pressure dome 
(19, figure 1·3) to provide a source of electrical power 
on the ground. The auxiliary power unit is an aU[Q· 
matically controlled, gas turbine-powered source of 
constaD[ speed power, used to drive and cool twO air­
craft·type generators. Fuel is supplied from the No_ 3 
main fuel rank; fuel consumption at normal rated 
power (70 horsepower) is approximately 97.5 pounds 
per hour. The maximum output for each generator 
is 350 amperes at 28 volts. 

AUXILIARY POWER UNIT CONTROLS (GTP70). 

Auxiliary Power Unit Master Switch (GTP70). 

An ON·OFF auxiliary power unit master switch is 
mounted on (he auxiliary power unit control panel 
and is placarded APU MASTER (fig"re 4·28. sbeets 2. 
3, atld ~). 
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. AUXIliARY POWER UNIT CONTROl PANEl . 

(GTP70-9) 

"'''''1-162 

Figure 4-28 (Sheet 4 of 4) 

Auxiliary Power Unit Start Switch (GTP70). 

A guarded ON-OFF auxiliary p<lwer unit START 
switch is mounted on the au·xiliary power unit control 
·panel. It is spring loaded to the OFF pasition (figure 
4-28. sheets 2. 3. and 4). 

Auxiliary Power Unit Stop Switch (GTP70). 

An auxiliary pow~r unit STOP switch is mounted on 
the auxiliary power unit control panel. It is spring 
loaded to the RUN position (figure 4-28. ,heels 2, 3, 
and 4). 

Auxiliary Power Unit Scoop Heater Switch (GTP70). 

An ON-OFF auxiliary power unit scoop heater switch 
is mounted on the auxiliary power unit control panel. 
and is placarded APU SCOOP HTR (figure 4-28. ,heel, 
2, 3, and 4). 

Auxiliary Power Unit Voltmeter Selector 
Switch (GTP70). 

A 2-pasition VOLTMETER SELECTOR switch is 
mounted on the auxiliary power unit control panel, 
and has the pasitions GEN # 1 and GEN #2. On some 
aircraft, provisions for only the GEN #2 posicion ace 
installed. 

Auxiliary Power Unit qenerator Switch (GTP70). 

On some aircraft, an ON-OFF auxiliary power unit 
generator switch is mounted on the aft right corner 
of the forward overhead panel, and is placarded GEN 
# 1. Provisions are made for a GEN #2 switch, and an 
APU GENERATOR CUTOFF bar is installed so the 
two switches may be cut off simultaneously. 

On some aircraft, two generator ON-OFF switches for 
the auxiliary power unit are mounted on the forward 
overht..ld panel adjacent to the four generator control 
switches. A gang bar is installed to Cut off the four 
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generator control switches, the two auxiliary power 
unit generator switches, and the battery master switch, 
simultaneously. 

Auxiliary Power Unit Oil Temperature Gage (GTP70). 

An oil temperature gage is mounted on the auxiliary 
power unit control panel and is calibrated in degrees 
centigrade (figure 4-28, sheets 2, 3, and 4). On aircraft 
with a GTP70-6 auxiliary power unit, an oil tempera­
ture limit card for various grades of oil is also installed. 
On aircraft with a GTP70-9 auxiliary power unit, the 
oil temperature gage is red-lined at 124·C, and the 
oil temperature limit card is not installed. 

Auxiliary Power Unit Combustion Chamber 
Temperature Indicator (GTP70). 

On some aircraft, a dual combustion chamber temper­
ature indicator is mounted on the auxiliary power unit 
control panel and gives the temperature of each com­
bustion chamber in degrees centigrade. The temper­
ature indicator provides indication that both chambers 
are firing. If at any time after start there is a tempera­
ture difference of over 300· C between combustion 
chambers, the APU must be shut down immediately. 

Auxiliary Power Unit Tachometer Indicator (GTP10). 

A tachometer is mounted on the auxiliary power unit 
"control panel and is calibrated in percent of full rpm 
(figure 4-28, sheets 2, 3, and 4). 

Auxiliary Power Unit VoJtmeter (GTP10). 

On some aircraft, a d·c voltmeter is mounted on the 
auxiliary power unit control panel to indicate the 
voltage output when the voltmeter selector switch is 
in the GEN # 1 position only. On some aircraft, the 
doc voltmeter indicates the voltage output of either 
generator when the voltmeter selector switch is posi­
tioned to the respective generator. 

Auxiliary Power Unit Ammeter (GTP10). 

On some aircraft, a. doc ammeter is mounted on the 
auxiliary power unit control panel to indicate the 
amperage output of the generator. On some aircraft, 
two doc ammeters are mounted on the control panel 
to indicate the amperage output of the twO generators 
(figure 4-28, sheets 3 and 4). 

Auxiliary Power Unit Oil Pressure Warning 
Light (GTP10). 

An oil pressure warning light is mounted on the 
auxiliary power unit control panel (figure 4-28, 
sheets 2, 3, a'id 4). The light should g9 out within 20 
seconds after the START switch is energized. 
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Auxiliary Power Unit Fire Warning Light (GTP10). 

A fire warning light is mounted on the auxiliary power 
unit control panel and is wired in parallel, with a 
warning light on the heater fire control panel (figure 
4-28, sheets 2, 3, and 4). 

Auxiliary Power Unit Airscoop Heater on 
Light (GTP10). 

An airscoop heater ON light is mounted on the auxil­
iary power unit control panel immediately above or 
to the left of the APU SCOOP HTR switch (fig­
ure 4-28, sheets 2, 3, and 4). This light illuminates 
when the scoop heater is ON. 

OPERATION INSTRUCTIONS FOR AUXILIARY 
POWER UNIT (GTP10). 

A placard containing brief operation instructions is 
mounted adjacent to the auxiliary power unit control 
panel (figure 4-28, sheets 2, 3, and 4). The following 
instructions are supplementary to those on the placard. 

TO START AUXILIARY POWER UNIT (GTP70-6). 

If aircraft APU is equipped with GE2CM82D4 
generators, emergency operation only of the 
GTP70-6 APU is authorized provided an ob­
server is stationed near the APU. If vibration 
is observed to the extent that visible vibra­
tion is being transmitted to the APU support 
structure and aircraft structure, the unit must 
be turned OFF immediately. 

A. Check that the APU generator switches (lo­
cated on the forward overhead panel) and the 
airfoil de-icer switch (located on the heater 
control panel) are OFF. Position the battery 
switch to PLANE BATTERY, or to GROUND 
POWER if the external power source' :is plugged 
in. 

B. Check that the following circuit heaters are 
ON: 
Main airfoil heater. 
Main heater, airfoil heater, and APU fuel 
pump. 

APU control. 
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APU fire warning. 

Heater and APU fire extinguisher. 

C. Test the fire· warning lighrs on the heater fire 
control panel and the auxiliary power unit 
control panel by pressing the auxiliary power 
unit test button on the heater fire control panel. 

D. APU scoop beater _ ON, IF REQUIRED 
(BELOW FREEZING). 

E. Turn ON the APU MASTER switch. Allow 10 
seconds for the intake duct door to open. 

F. Push the START switch momentarily (not 
over 1 second) to the ON position. The unit 
should start and show a constant increase in 
rpm. Do not turn the START switch ON unless 
the pc::rcent rpm indicator reads zero. Do not 
hold the START switch ON longer than 1 
second. The duty cycle of the starter is 35 
seconds ON, 10 minutes OFF. In case of mal· 
function, or an aborted start, do not exceed 
these requirements because the starting motor 
will be damaged. If the duration of the starter 
operation exceeds 35 seconds, the Stop switch 
should be actuated and the unit allowed to StOP; 
however, if the unit has not been in operation 
previously for at least 1 hour, three consecutive 
starts may be made. If additional starrs are 
made, the starter duty cycle must be observed. 

G. Note that the oil pressure warning light on 
the auxiliary power unit control panel goes out 
wi thin 20 seconds after the START switch is 
energized. 

If the light does not go out within 
20 seconds, shut down the unit and 
investigate. 

If the APU does not come up to full speed or 
slows down when a load is applied, the cause 
may be that a single combustion chamber is 
inoperative. The APU should be shut down 
immediately and the cause investigated. 

H. After 3 to 5 minutes of warmup time, turn ON 
the APU generator switches on the forward 
overhead panel. In an emergency, it is not 
necessary to warmup the unit, but d(j not turn 
the APU generator switch ON unless the per­
cent rpm indicator shows 97 percent rpm, or 
more. 

TO STOP AUXILIARY POWER UNIT (GTP70-~). 

A. Turn the APU generator switches OFF. 

B. Momentarily place the STOP switch in the 
STOP position. 

C. Wait until the percent rpm indicator indi­
cates O. 

D. Place the APU MASTER switch in the OFF 
position. 

Note 

To faCilitate cooling after shutdown, 
the intake duct door should be kept 
open for a short period of time. This 
can be accomplished by waiting for ap· 
proximately 5 minutes after the speed 
of the unit reaches zero before turnin~ 
the APU master switch OFF. This 
should not be interpreted to mean that 
such a procedure is necessary in case of 
a nre. When the auxiliary power unit 
is selected for fire extinguishing on 
the heater fire control panel, the intake 
door is closed simultaneously with 
shutting down of the unit. 

E. If the auxiliary power unit circuit breakers 
are to be opened, wait approximately 10 seconds 
in order to insure that the air intake duct door 
has had time to close. 

TO START AUXILIARY POWER UNIT (GTP70-9). 

Use the following procedure to start the APU: 

A. Check that the APU generator switches (lo­
cated on the forward overhead panel) and the 
airfoil deicer switch (located on the heater 
control panel) are OFF. Position the battery 
switch to PLANE BATTERY, or to GROUND 
POWER if external power source is plugged in. 

Note 

If using PLANE BATTERY, aU loads 
except emergency loads shaU be OFF. 

B. Check tha, the following circuit breakers are 
ON: 
APU control. 
APU fire warning. 
Heater and APU fire extinguisher. 
Main heater fuel pump. 
Airfoil heater and APU fuel pump. 

C. Test the fire warning lighrs on the heater 
fire control panel and the auxiliary power unit 
control panel by pressing in the auxiliary power 
unit test button located on the heater fire con­
trol panel. 

D. APU scoop beater - ON, IF REQUmED (BE· 
LOW FREEZING). 

4·81 
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E. Turn ON the APU Master switch. 

F. Wait until the oil pressure warning light illu· 
minates. This indicates that the air intake door 
is open. 

G. Press the START switch momentarily to the 
ON position. The unit should start and show 
a constant increase in rpm. The duty cycle of 
the generator acting as a starter is 1 minute out 
of any 5·minute period. 

NOTE 

Aircraft tbat bave been modified by T.O. 
lC-U8A-626, the oil pressure warning 
Iigbt will not illuminate until start switcb 
is pressed, and air iotake: door is openo The 
starti switch must be held on until oil 
pressure warning Iigbt goes off. Do not 
exceed starter operating limitatiooso 

If rpm does not exceed 95 percent 
in 1 minute, or if oil pressure warning 
light does not go off within 20 seconds 
at outside air temperatures above 
_35°C (-31 'F) or witbin 2 minutes 
at colder temperatures, pusb stop 
switch and investigate. Do not operate 
starter more than 1 minute out of any 
5-minute period. . 

Stop APU if combustion chamber tem­
perature difference exceeds 300'C. 

H. After 3 to 5 minutes of warmup time, turn 
the generator switches on the forward overhead 
switch panel to ON. 

TO STOP AUXILIARY POWER UNIT (GTP7G-9). 

Use the following procedure to StOP the APU: 

A. Generator _ OFF. 

8. Momentarily place the STOP switch in the 
STOP position. 

C. Wait until the percent rpm indicator reads zero. 

D. Place the APU MASTER switch in the OFF 
position. 
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Note 

To facilitate cooling after shutdown, 
wait until the speed of the unit reaches 
zero as indicated on the percent rpm 
indichtor, and, if practical, wait 5 min· 
utes before turning the APU MASTER 
switch OFF (which closes the air in­
take door). This should not be inter­
preted to mean that such a procedure is 
necessary in case of a fire. When the 
auxiliary power unit is selected for 
fire extinguishing on the heater control 
panel, the intake door is closed simul­
taneously with shut down of the unit. 

E. If the auxiliary power unit circuit breakers 
are to be opened, wait approximately 10 seconds 
in order to insure that the air intake door has 
had time to close. 

ENGINE ANALYZER. 

On some aircraft, a fixed engine analyzer is installed, 
while certain other aircraft contain provisions for the 
use of a portable engine analyzer. The engine analyzer, 
which permits continuous visual analysis of the power 
plant during either flight or ground operation, iso­
lates and identifies malfunctions and imminent failures 
by projecting a series of patterns (figure 4-29) on the 
phosphorescent screen of a cathode ray tubeo 

ENGINE ANALYZER CONTROLS. 

Engine Analyzer Power Switch. 

The engine analyzer is controlled by an ON-OFF 
toggle-type power switch located on the engine analyz­
er panel when a fixed engine analyzer is provided. 
When a portable engine analyzer is employed, the 
power switch is located on the face of the analyzer. 

Condition Seledor Switch. 

The conditioh selector switch, mounted on the engine 
analyzer panel (fixed analyzer), and on the face of the 
analyzer (portable analyzer), chooses an engine and 
magneto and the kind of pattern (ignition, synchro-
nization, or vibration) to be analyzed. . 

Cycle SeledorSwltch. 

The cycle selector switch, moun~d on the eggine ana­
lyzer panel (fixed analyzer), and on the face of the 
analyzer (portable analyzer) chooses. the· individual 
spark plug and portion of the complete engine cycle. 
The push-button at. the center of the cycle .selector 
switch, when pulled out, simultalleously displays pat­
terns of all spark plugs in a row on the indicator, 
starting with any single cylinder selected by the rotary 
position of the switch. Numbers on the switch dial 
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identify the particular spark plug and positively show 
the location of any detected trouble inth. e(lgine. For 
vibration analysis, the cycle switch can select only 
the No.5 cylinder (all engines) since a vibration piCk· 
up has been installed only on the No.5 cylinder for 
all engines. 

Engine Anolyzer Indlcotor. 

The engine analyzer indicator, mounted on the engine 
analyzer panel (fixed analyzer), and on the face of the 
engine analyzer (portable analyzer), shows the exact 
characteristic patterns of engine operation on a phos­
phorescent screen, as selected by the condition selector 
switch. 

ENGINE ANALYZER OPERATION. 

See figure 4·29. 

IGNITION ANALYSIS. 

For ignition analysis, the engine analyzer is operated 
as follows: 

Note 

Allow appr~ximately 1 minute for the power 
supply amplifie~ and the indicator ,tube to 
warm up. 

A. Engine analyzer power switch,.. ON. 
B. Condition selector switch _PLACE INDEX 

LINE ON L, R, OR BWITHIN THt IGNITION 
SECTOR ON THE ENGINE TO BE CHECKED. 
INDEXING THE DIAL DETERMINES WHETH· 
ER THE PATTERN WILL BE FOR THE 
LEFT, RIGHT, OR BOTH DISTRIBUTORS. 

Co Cycle selector switch _ ALIGN THE IGN 
INDEX LINE WITH THE NUMBER OF THE 
CYLINDER TO BE SHOWN FIRST IN THE 
SERIES OF PATTERNS FOR ONE DlSTRIB. 
UTOR. 

D. Cycle switch knob _ PULL OUT TO OBTAIN 
A SLOW SWEEP (720 DEGREES OF CRANK. 
SHAFT ROTATION) COVERING THE IGNI· 
TION PATTERNS FOR ALL OF THE CYLIN. 
DERS. THE CYLINDER SELECTED BY THE 
CYCLE SWITCH WILL APPEAR TO THE 
LEFT ON THE INDICATOR, FOLLOWEID BY 
THE OTHER 17 IN THE ORDER OF FIRING 
OF THAT DISTRIBUTOR. 

E. If all 18 patterns ate abnormal during the slow 
sweep, the malfunction is 'associated' with that 
portion of the Magneto circuit that is 'common 
to all 18 ignition circuits; This would indicate 
magneto or distributor difficulty. ' ,," '" ,', 

F. If part of the series is abnormal, position the 
cycle selector switch to bring one of the abnor· 
mal patterns to the left side of the s:reen. 

G. cycle switch knob _ PUSH IN FOR A MORE 
THOROUGH EXAMINATION OF THE EX. 
AMINATION OF THE EXPANDED PATTERN 
OF ANY ABNORMAL CYLINDER. 

H. Repeat the above steps for left and right sides 
of both distributors, for all engines. It is sug· 
gested that at slack work periods all ignition 
patterns be investigated on the fast sweep for 
malfunctions that may not be observed on the 
slow sweep. 

DISTRIBUTOR SYNCHRONIZATION CHECK. 

The distributor synchronization check is made to 
determine that both distributors simultaneOUSly fire 
the two plugs in a cylinder. The distributor points are 
timed to the No. 1 cylinder, and therefore should be 
checked on the No. 1 reference cylinder. For this 
check. proceed as follows: 

A. Engine analyz~r power switch - ON. 

B. Condition selector switch _ INDEX LINE ON 
B UNDER THE ENGINE NUMBER TO BE 
CHECKED. 

C, cycle selector switch knob _ PUSH IN FOR 
FAST SWEEP, 

D. Cycle switch _ALIGN THE IGN INDEX LINE 
WITH THE NO~ I REFERENcE Cn-INDER. 
THIS SUPERIMPOSES THE IGNitiON PAT· 
TERN OF THE LEFT AND RIGHT DlSTRIB. 
UTORS. IF THE DISTRIBUTORS ARE SYN. 
CHRONIZED, THE PATTERNS COINCIDE 
AND APPEAR AS ONE; OTHERWISE, THEY 
OVERLAY .. NO THE, ()N;E APPEARING TO 
THE LEI'T IS ADV .. :NCED INRELA TION TO 
THE OTHER, BY MEASURING THE DISTANCE 
ON THE SCOPE BETWEEN THE PoINTS OF 
BREAKER POiNT OPENING, AND ALLOWING 
1/32 INCH TO EQUAL 1 DEGREE OF CRANK· 
SHAFT TRAVEL, THE AMOUNT OF SYN. 
CHRONIZATION ERROR MAY BE DETER· 
MINED. 

E. Repeat the above procedure for bach distribu. 
tors on each engine. 

Two methods are available for determi(lins whi~h . 
distributor, right'or left is out of synchtbn'i'z.1ullb,~c't~i .' 
first is as follows: ,_ _ ,,_,._ _ " "',!, .1<", >,."i <J "~.-,-'~~. (" 

:. I,:" ',-,"'. , .. ""~':; -.. ;n ~ 

A. CoilC\i'tlb~at~'~WIiI{;'~."~.'.'.,:lf~ ... ~·'t).'Nb'B.i ... " ,.,' 
TKEEN~m'tNT:JM8Jtk"Tct ll'J;:'GIlEOIUJD., .',. ., 

B.~ Gy<ll~'Jwitch knob - IN. 
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NORMAL PATTERNS 

SLOW SWEEP 

NORMAL PAmRN 

SLOW SWEEP 

RESULT OF OPEN SECONDARY Of 
ONE CYLINDER AND SHORTED 

SECONDARY ON ANOTHER 

INDUCTIVE PICKUP FROM OTHER MAGNETO 

SLOW SWEEP 

SHORTED PRIMARY IN 
ONE MAGNnO CIRCUIT 

T.O. 1 C-IISA-l 

ENGINE ANAlYZER 

LOW AMPLITUDE OF PATTERNS IN-
DICATES LOW MAGNETO VOLTAGE OUTPUT 

SLOW SWEEP 

>·'""'7 ..... ~· ,~ ., ........ 
.. ' ~> 

,l.i.~.; .~' 
h1t1 '. ,_iht.~ _". 1- .... 

SLOW SWEEP 

OPEN PRIMARY IN 
ONE MAGNnO CIRCUIT 

INDUCTIVE PICKUP FROM OTHER MAGNETO 

SLOW SWEEP 

OPEN "P" LEAD. ONE PRIMARY. 
ONE MAGNnO (L' OR L" OR R' OR R") 

Figure 4-29 (Shee' J of 4) 
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PATIERNS 

BREAKER _HIGH INITIAL 
POINT PEAK VOLTAGE 

OPENING \ 

FAST SWEEP 

\ HIGH FREQUENCY 
\ OSCillATION 

NORMAL PAnERN (SHOWING 
REfERENCE POINtS ON WAVE) 

ft 
I~. 
I~ 

I 
I 

1\ ' 
\., I • 
I 

Ii 
I 

FAST SWEEP 

FAST SWEEP 

-PATTERN SHIFTS 
BACK AND FORTH 

ROUGH ENGINE 

NO COMBusnON 

FAST SWEEP 

BREAKER 
POINT 

NORMAL PAnERN (SHOWING 
MAG nMING X) 

OPENING\ 

FAST SWEEP 

NORMAL PAmRN (SHOWING 
BOOSTER POINT CLOSING) 

~PRIMARY 

NORMAl7ATTERN 

FAST SWEEP 

SHORTED PRIMARY ON 
CYLINDER COII"-____ _ 

Figure 4-29 (Sheet 2 of 4) 
AA,1 - 194 
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INDICATES 
ARCING 

BREAKER 
POINTS, 

FAST SWEEP 

ARCING BREAKER POINTS 

BREAKER 
POINT 

.OUNCE

I 
- NORMAL .REAKER L 

POINT OPENING IU~ 

TRACE LINE SEPARATING TWO 
FAST SWEEP INITIAL HIGH AMPLITUDES 

BREAKER: 
POINT 

OPENING 

BOUNCING BREAKER POINTS 

FAST SWEEP 

INCORRECT BREAKER 
POINT SYNCHRONIZAnON 

ENGINE ANAlYZER 

~ HIGH RESISTANCE 

FAST SWEEP 

FIRST 5T AGE HIGH RESISTANCE 

~G' HIGH RESISTANCE 

FAST SWEEP 

SECOND STAGE HIGH REISTANCE 

~GE HIGH RESISTANCE 

FAST SWEEP 

THIRD STAGE HIGH RESISTANCE 

Figure 4-29 (Sheet 3 of 4) 

-
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PAmRNS 

lOW FREQUENCY 
OSCILLATION 

ONE SIDE OF 
TRACE LINE J 

FAST SWEEP 

OPEN SECONDARY 

FOULED 

FAST SWEEP 

FOULED SPARK PLUG 

FAST SWEEP 

INITIAL SPARK PLUG FOULING 

T.O. lC-118A-l 

INDUCTIVE PICK·UP FROM OTHER MAGNETO 

FAST SWEEP 

BREAKER POINT SYNC. 
(CONDITION ON L OR R) 

NO OSCIlLATlON7 

I 

/ 

FA ST SWEEP 

SHORTED SECONDARY 

LOW FREQUENCY OSCILLATION 

~rn"··0>7 

Section IV 

FAST SWEEP NORMAL ... ~ 
OPEN PRIMARY ONE CYLINDER COIL 

AAI'16~ 

FigUN 4-29 (Sh •• t 4 of 4) 
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C. Measure the exact distance between the start 
of the horizontal trace at the left <edge of the 
indicator screen and the point at which the 
breaker points open. The No. 1 reference cylin. 
der, being. uncompensated, should leave 1%2 

(±'!s2Hnch trace preceding first pip. (Synchro· 
nization generator timing is 34 or 35 degrees 
before top dead center, and ignition timing is 
19 degrees before top dead center.) 

D. Condition selector switch _ SET TO LUNDER 
THE SAME ENGINE AS IN STEP Ao 

E. Repeat the measurement of step C. 

F. The pattern with the shorter horizontal trace 
is advanced with respect to the other. 

G. Compare the length of the traces to that ob· 
tained when the synchronizing generator was 
installed, to determine which distributor is ad­
vanced or retarded with respect to the crank-
shaft position. ! 

H. Perform the above steps for the synchronization 
check of each distributor on the remaining 
engines. 

The second method is as follows: 

A. Condition selector switch _ L (OR R). IF 
ACTIVITY OF SMALL MAGNITUDE IS OB. 
SERVED AHEAD OF THE BREAKER POINT 
OPENING, THAT ACTIVITY IS CAUSED BY 
THE RIGHT (OR LEFT) DISTRIBUTOR 
BECAUSE OF INDUCTIVE PICKUP, INDICAT. 
ING THAT THE MGHT (OR LEFT) DlSTRIB· 
UTOR IS OPENING EARLY. 

Bo Condition selector switch _ R (OR L). THIS 
SHOULD ELIMINATE THE ACTIVITY. 

c. Perform the above steps for the synchronization 
check of each distributor on the remaining 
engines. 

RPM SYNCHRONIZATION ANALYSIS. 

In comparing engine rpm of the different engines, 
engine No.1 is used as a reference and the other engine 
speeds are compared to its speeds. This check should 
be made at any time a malfunction of the engine rpm 
synchronization system is suspected. To make this 
check, proceed as follows: 

Ao Cycle selec.tor switch _ ANY POSITION, 
WITH THE KNOB IN FOR FAST SWEEP. 

B. Condition selector switch _ ALIGN THE 
INDEX LINE IN THE SYN SECTOR WITH THE 
NUMBER OF THE ENGINE .TO BE COMPARED 

'" WITH ENGINE NO.1. 
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C. Indicator _ THE IGNITION PATTERN WILL 
BE STATIONARY ON THE SCREEN IF THE 
ENGINES ARE SYNCHRONIZED, AND MOV. 
ING I F THE ENGINES ARE NOT SYNCHRO. 
NIZED. A PROGRESSIVE HORIZONTAL 
SHIFT TO THE RIGHT INDICATES THAT 
THE SELECTED ENGINE IS UNDERSPEED 
WITH RESPECT TO ENGINE NO.1; A SHIFT 
TO THE L EFT INDICATES THAT THE 
SELECTED ENGINE IS OVERSPEED WITH 
RESPECT TO THE NO. 1 ENGINE. 

Do Condition selector switch _ INDEX TO EACH 
OF THE REMAINING SYN POSITIONS. 

VIBRATION ANALYSIS. 

For engine vibration analysis, the engine analyzer is 
operated as follows: 

A. Condition selector switch _ ALIGN THE 
INDEX LINE WITHIN THE VIB SECTOR WITH 
THE NUMBER OF THE ENGINE TO BE 
CHECKED. 

a Cycle switch knob - PULL OUT. 

C. Cycle switch _ PLACE THE CYCLE SWITCH 
DIAL SO THAT THE DESIGNATION EC IS 
APPROXIMATELY ALIGNED WITH THE NO. 
5 CYLINDER. 

Note 

This aircraft has been equipped for 
limited vibration analysis. A vibration 
pickup has been installed on the No.5 
cylinder only, for all engines, and 
therefore a vibration analysis can be 
made only on the No. 5 cylinder for 
all engines. 

Do Indicator _ COMPI.;ETE VIBRA 'nON PAT. 
TERN FOR NO. 5 CYLINDER. 

Note 

The sequence of events is read from 
left to right, as shown on the scope, 
and counterclockwise on the cycle 
switch. 

E •. For an expanded pattern of any portion of the 
vibration pattern, push in the knob on the 
cycle swi tch (fast sweep), and index the cycle 
switch dial to the desired portion of the engine 
cycle to be inspected for the No.5 cylinder. 

F. Condition selector swirch _ REPEAT STEPS 
B THROUGH D FOR THE REMAINING VIB 
POSITIONS. 
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FOR~ARD CARGO DOOR CONTROL PANEL 

AA1-1". 
Figure 4-30 

Note 

On the assumption that the portable 
engine analyzer will be used primarily 
on the ground and for a group of 
engines having the same number of 
cylinders. the engine switch and the 
cylinders-per-engine switch, ""hich re­
quire only initial settings, are mounted 
in a compartment that is shielded by 
a spring-tensioned door. 

SYNCHRONIZATION TIMING CHECK. 

Synchronization generator riming should be checked 
once during each flight. If a spatk plug malfunction 
is discovered on the same engine with a misrimed 
synchronization generator, it is recommended that 

this be noted on Form 781. The procedure fat checking 
synchronization generator timing is as follows: 

A. Set the condition switch for the desired engine 
to VIB. 

B. Select slow sweep with tbe cycle sw.ilcb. 

C. Position the EC event opposite cylinder No. 5 
with the cycle switch. 

D. If the EC event is approximately I ~ inch from 
the start of the trace line, the synchronizing 
generator is properly timed to the engine crank­
shaft; thus, when ignition analysis is performed, 
the correct cylinder will appear on the screen 
in the proper position. 

E. Adjust the gain control for pattern height as 
necessary. 

CARGO LOADING EQUIPMENT_ 

Most aircraft are equipped with hydraulically actuated, 
electrically operated forward and aft cargo loading 
doors. The forward cargo loading door is hinged at 
the tOp and opens outward. The aft loading door is 
divided into two sections. The forward section swings 
outward and forward, providing normal entry into 
the aircraft. and may be jettisoned. The aft section of 
the loading door is hinged at the top and opens out­
ward. A hold-open rod is provided for auxiliary sup­
port when the aft section of the door is in the loading 
position. A downward swinging access door is pro­
vided on the right side of the aircraft for each lower 
cargo compartment, and may be opened or closed by 
external handles installed flush with the outside of 
each door. Hatches are installed in the fuselage floor 
to provide internal access to the under floor compart­
ments. 

(For detailed information on cargo loading.-procedures 
for this aircraft, see the applicable handbook of cargo 
loading instructions.) 

, , 

An CARGO 'TIOOR CONTROL PANEL 

Figure 4-31 
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Figure 4.32 
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Figure 4-33 

CARGO DOOR CONTROLS. 

Forward Cargo Door Control. 

The hydraulically actuated forward cargo door is 
controlled by a spring-loaded 2'position switch 10' 
cated on the fuselage wall forward of the door (fig. 
ure 4-30). The switch positions are OPEN and CLOSE. 

Aft Cargo Door Control. 

The hydraulically actuated aft loading door (aft sec­
tion of divided door) is controlled by a spring-loaded 
2'position switch located on the fuselage wall forward 
of the door (figure 4-31). The switch posi tions are 
OPEN and CLOSE. The forward section of the door 
must be in the full OPEN position and latched before 
the aft section will operate. 

TROOP CARRYING EQUIPMENT. 

The aircraft may be utilized as a high density person· 
nel transport, and is designed for cargo carrying and 
troop and ambulance transport (figure 4-~2). High­
strength /loors, and high-strength tiedown fittings in 
the /loor and side walls are installed. Provisions lor 

cargo lifts are installed at both the forward and aft 
cargo doors. Troop transport' and litter fittings are 

. supplied in kit form and stowed in the baggage com­
partment. 

PASSENGER CARRYING EQUIPMENT. 

Some aircraft are designed as staff transports and 
differ from the standard cargo v~JlSion in the main 
cabin iflterior only. 

INTERIOR ARRANGEMENT-VC"118A. 

Aircr'lft AF53-3240 is arranged as a staff transport and 

IS provided with a combination day-plane and sleep­
ing compartment; a conference compartment, an af~ 
stateroom, and a galley. Aircraft AF53-3229 is arranged 
as a staff transport and is equipped with fixed seating 
for eight passengers, fixed berths for eight passengers, 
an aft stateroom, and a galley (figure 4-33,. 

MISCELLANEOUS EQUIPMENT. 
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-- FIIRE EXTINGUISHER 
@ 

~= @ @AIR OUTLETS @ 

~
ONDITIONED 

AIR OUTLET 

CREW LAVATORY 

lEW LOOKING FORWARD 
RIGHT SIDE -= --===== -- ...... 

CARGO TIE· 
DOWN FlnlNGS 

Figure 4.34 

CREW'S QUARTERS. 

Quarcers for the accommodation of the relief Cfew are 
provided forward of the main cabin (figures 4·33, 
4·34 and 1.3'). 

Navigator'S Seat. 

Th.c navigator's scat incorporates a backrest •. an up. 
holstered scat cushion. a safety belt. and an adjustable 
platform for use with the periscopic se..xtant. 

RaClio Operator's Seat (If Installed). 

The radio operator's seat is the full-swivel type. in· 
corporating a backrest, armrests. a lever to lock the 
scat and prevent swiveling, and a safety helt. 

Briefcase Rack. 

Two hriefcase racks are installed, one on each Out­

hoard side of the pilot'S scats. 

Pre· Takeoff Warning Systems. 

Door.Open Warning Lights. Red warning lights arc 
installed on the cahin pressure control panel (figure 
4-2) and remain illuminated when any pressurized 
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door is not closed and locked. Each warnmg lighr has 
dual bulbs to provide light in case one bulb goes out. 

Ladder. 

A folding ladder is provided (31 figure 1-3) for en· 
tering or leaving the aircraft. This ladder should be 
used only in case of emergency. 

Windshield Wipers. 

Two hydraulically actuated windshield wiper units 
are installed. one on each windshield. and are operated 
in a synchronized movement. Full or partial stoppage 
of one windshield wiper blade will not interfere with 
complete operation of the other. Both blades are con­
trolled hy a single-speed control knob mounted to 
the left of the pilot (31, figure 1-6). 

Note 

To avoid scratching the windshield, the 
hlades should not be operated when the wind­
shield is dry. 

Protective Covers. 

ProteCtive covers for the pitot tubes are stowed just 
inside the rear cargo door (27, figure 1-3). 
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T POST 
"'- SUPPORT 

CONDITIONED 
AIR OUTLET 

---- - ---'-"'-
o 

00 
---------------

CURTAIN 

RADIO OPERATORS 
STAT!2-N 

_---- - VIEW LOOKING AFT RIGHT SIDE - - "'-- DC)OR TO CREW 
COMPARTMENT LEFT SIDE SIMILAR 

Figure 4-35 

WATER SUPPLY. 

Main Cabin Water Supply and Disposal 
System-C·IIBA. 

A 26-g;,1l0n water supply tank is installed for washing 
purposes. See 15, figure 1-36. for filler ioeation. 

Do not dump wash water during lIight in 
below freezing temperatures, as the overflow 
watet could freeze over the auxil'iary power 
unit exhaust. 

Wash Water Supply-VC.IIBA. 

Fifty-five gallons of fresh water are supplied for wash­
ing and galley sanitary use. The water is heated by 
thermostatically controlled immer,sion heaters. Three 
tanks are furnisred; one 15-gallon tank to supply the 
galley, one 25-gallon tank to supply the lavatories and 
wash room, and one 15-gallon tank to supply the aft 

lounge (/;, and 12, figure 1-4). A single-point pres­
sure-type filler for the wash water supply system is 
located inside an access door located on the bottom of 
the aft edge of the left wing fillet. 

Drinking Water Supply-VC·IIBA. 

Each lavatory and washroom is equipped with a 2-quart 
thermos bottle arid paper cup dispenser; Drinking 
water for the aft lounge and' stateroom is provided in 
a I-gallon thermos located in the aft lounge . 
• 
GALLEY-VC.IIBA. 

Both aircraft are equipped with a galley for the stor­
age andpreparstion of food. The galley is furnished 
with a 28-vok.d-c stove and oven, an electric refrigera­
tor, an electric toaster, 'and two outlets fori electric hot 
cups. Dishes and utensils are stowed in the galley 
cabinets. Circuit breakers placarded for the applicable 
galley power sources are located on a breaker panel 
above the stove. 

Galley Power Swltch-VC·IIBA. 

A galley power switch is installed in the cockpit to 
deenergize all galley power. Th.-switch is located on 
ihe cobin temperature control panel (figure 4-9). 
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Section IV lC-118A-l 

ATTENDANT'S SEAT-VC-118A. 

A cabin attendant's seat and stowable table 
tarial use are installed against the aft bulkllea~}iin the 
passenger entry area. When not in use, the seat folds 
against the aft bulkhead. and the table is stow in; a. 
slot optboard of the foldmg seat. .,1::. \ 1;. 
UTILITY OUTLITS-VC-118A. . II. 

. . ," 

28-volt doc power trom the main bus. A control panel' 
with a three-position rotary switch placarded PASS. 
COMP., CONF., and STATERM., and a two-position 

toggle switch placarded NORMAL AND SELECTIVE, 
is provided to control the output of the inverter. The 
inverter is automatically energized when the enter­
tainment radio switch is turned ON. 

CABIN INSTRUMENTS-VC-118A. 
Sixty-cycle, 115-volt a-c outlets are provided f01\;&ectr"'. 
shavers in each lavatory and washroom. In a&dition, t 
there is an outlet in the stateroom and at the radio; An altimeter, an airspeed indicator, an OAT indicator, 
operator's station for the use of a tape recorder. All , and an eight-day clock are installed on the forward left 
60-cycle outlets are placarded to indicate restrictions . "', bulkhead of the aft stateroom. 
as to voltage and use. Power for the 6O-cycle circuits :' '0 • 

is provided by the 60-cycle inverter located in tb'/:' ';1I!ASSENGER ENTRANCE LADDER-VC-118A. 
radio operator's compartment. ;;: #' • • 

60-CYCLE INVERTER-VC-118A. 

A 6O-cycle, 115-volt a-c inverter is installed at the 
radio operator's station. The inverter is supplied with 
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A foldmg ladder, operated by a 28-volt doC motor, IS 

provided at the passenger entrance door. A switch at 
t~e aft edge of the door operates the motor. The ladder 
is stowed on rails in a slot along the inside of the 
fuselage aft of the door. 
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