
transmission are upper side band (USB), lower side 
band (LSB) and AM. The remote control panel, lo­
cated on the radio control pedestal, provides the op­
erator remote selection of anyone of the 28,000 fre­
quencies. 28-volt dc and 1I5-volt ac single-phase 
from the secondary busses operate the liaison set. 
To put the liaison radio transceiver into operation: 

a. Place the rotary selector switch on the liaison 
radio control panel at the desired mode of operation. 

b. Allow apprOximately one minute for warmup. 
c. Select the desired channel frequency. 
d. Trigger the microphone to tune the transmitter. 
e. To receive, place the interphone mixer switch 

in the ON (UP) position. 
f. To transmit, place the interphone transmission 

switch in the appropriate position. 

To turn the liaison set off: 
g. Turn the function selector switch to OFF. 

RADIO COMPASS AN/ ARN-6. 

The radio compass is a navigational radio receiver, 
designed to operate in the 100-1150 kilocycle range 
of frequencies. Power for the operation of the re­
ceiver is supplied by the 28-volt dc primary bus. 

Dual Radio Compaulnstallation 
(Some Aircraft). 

On some aircraft, two radio compasses are installed 
with an independent control panel for each on the 
pedestal In the crew compartment. On aircraft wblch 
incorporate a common tuning meter, a two-position 
toggle switch is provided to select either No.1 or No. 
2 ADF for tuning purposes. (See figure 4-12.) 

a. Position the tuning meter selector Switch (if ap­
plicable). 

b. Turn function switch to ANT. 
c. Turn VOICE/CW switch to VOICE. 
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d. Select the frequency band. 
e. Tune to desired frequency for best aUdible sig-

;lal. 
f. Identify the station. 
g. Turn the function switch to COMP poSition. 
h. Retune for maximum needle deflection on the 

tuning meter. 

VOR/ILS RECEIVER AN/ARN-14. 

The VOR set is a VHF navigational receiver designed 
to operate in the 108.0 to 135.9 megacycle range of 
frequencies. Remote operation of the receiver is pro­
vided for the pilot or copilot by the VOR control panel 
(figure 4-12) on the pedestal. On aircraft with a single 
radio compass installed, the magnetic bearing of the 
VOR station from the aircraft may be read directly 
from the No. 2 bearing pointer of the pilot's or co­
pilot's radio magnetic indicators (figures 1-58 and 
1-59). On some aircraft with a dual radio compass 
installation, the bearing of the VOR station is indi­
cated by the No. 2 bearing pointer of the pilot's radio 
magnetic indicator. In addition, the pilot's course 
indicator (figure 1-58) may be used to read magnetic 
bearing either TO or FROM the station by turning the 
SET knob, in the lower left corner of the instrument, 
until the course deviation indicator is centered. The 
power supply for the VOR eqUipment is 28-volt dc 
supplied by the secondary bus. 

a. To start the equipment, turn the power Switch 
ON. 

b. Place rotary selector switch on NAV MODE 
SEL panel to VOR/ILS position. 

c. Turn the frequency selector knobs to the de­
sired frequency. 

d. Identify the station. 
e. To stop the equipment, turn the power switch 

OFF. 

INSTRUMENT SELECT SWITCH. 

On aircraft equipped with a TACAN set, an instru­
ment select switch (figure 4-12) is installed on the 
radio control panel. In the TACAN poSition, TACAN 
course information is displayed on the course indicator 

4-27 



T.O. IC-123K-l 

and magnetic bearing to the TACAN station Is in­
dlcated by the No.2 bearing poInters of the pilot's and 
copilot·s RMIs or No.2 bearing pointer of the pilot's 
RMI (dual radio compasS installation). In the VOR/ 
ILS position, VOR or localizer course information is 
dlsplayed on the course indicator and magnetic bear­
ing to the VOR station is indlcated by the No.2 bear­
ing pointers of the pUot's and cOpilot's RMIs (single 
radio compass installation) or the No.2 bearing point­
er of the pilot's RMI (dual radio compass installation). 
When a localizer frequency is selected, the bearing 
pointer that normally indicates VOR bearing Will be 

_ inoperative. The instrument select sWitch receives 
operating power through the 5-amp circuit breaker 
Q)acarded. OMNI-RANGE and IFF TEST DC, located 
on the overhead panel. 

TALAR AN/ARN-97 

TALAR Radio Receiving Set AN/ARN-97 consists of 
two major pieces of electrical equipment, a receiver 
and an electronic control amplifier (ECA). The TALAR 
receiving set is an airborne landing approach aid, 
which provides an accurate means of guiding aircraft 
on an instrument approach under aU weather condi­
tions. The receiver accepts unidirectional steering 
signals from a ground based transmitter and the ECA 
processes these signals and converts them into steer­
ing information capable of being displayed on the pi­
lot's course indicator. The TALAR radio receiving 
set consists of the receiver and the ECA. Power is 
provided by the TALAR circuit breaker of the dc sec­
ondary bus. However, it is operated by the naviga­
tion mode selector panel, which also actuates other 
navigational equipment. In addition, it makes use of 
the pilot's course indicator. This indicator, while 
not part of the TALAR radio receiving set. is re­
quired for information display. The TALAR circuit 
breaker is located on the pilot's overhead panel (fig­
ure 1-22). 11lis circuit breaker supplies the TALAR 
system with the required 28 vdc operating voltage. 

TALAR Radio Receiver. 

11le TALAR radio receiver (hereinafter referred to 
as the receiver) is located in the nose of the aircraft, 
between fuselage stations 10~and 20. It is installed 
so as to present a forward-looking antenna. aperature 
whose boresight is aligned with the longitudinal axis 
of the aircraft. 11le receiver contains the antenna, 
associated waveguide, amplification, detection, and 
automatic gain control (AGC) circuitry that receive 
the coded steering signals from the ground-based 
transmitter, and convert them to signals that can 
drive the electronic control amplifier (ECA). The an­
tenna is mOUlted on top of the receiver. It is a wave­
guide horn type with a beamwidth of 36 degrees ver­
tical x 130 degrees horizontal (3 db). The unidirec­
tional steering signals accepted by the receiver con­
slst of four timed-shared microwave beams trans­
mitted at a carrier frequency of 15. 5 GHz. Each 
beam is identified by the pulse repetition frequency of 
the carrier. One pair of beams provides glide slope 
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(up-down) information. Its (up-down) beams are mod­
ulated at 191. 2 KHz and 192.8 KHz, respectively. The 
other pair of beams provides localizer (left-right) in­
formation. Its left-right beams are modulated at 
206. 2 and 207. 8 KHz, respectively. 

Eledronic Control Amplifier. 

The electronic control amplifier (ECA) is secured to 
the amplifier mounting plate of the radio compart­
ment. The ECA contains the electronic circuits that 
process the outputs from the receiver and converts 
them into appropriate signals to drive the indicator 
needles and their warning flags (of the course indica­
tor). 11lese warning flags serve as confidence check 
on the needle information, indicating whether suffi­
cientsignallevelsare available to drive the indicator 
needles properly. 

Normal TALAR System Operation. 

The TALAR system operation is controlled by either 
the pilot or copilot by means of the NAV. MODE SEL. 
switch on the navigation mode selector panel(of the 
radio control panel. PlaCing this switch to the 
TALAR position (with the TALAR circuit breaker en­
ergized) activates the TALAR System (see NA V MODE 
SEL PANEL under TACAN paragraph). 

When the aircraft is beyond the effective TALAR op­
erating range (10 nautical miles in 10 mm rainfall 
per hour to 28 nautical miles in clear weather), set 
the NA V. MODE SEL. switch(on the navigation mode 
selector panel) to the TALAR position. The glide 
slope warning flag andcourse (localizer) warning flag 
of the course indicator should both be visible, indi­
cating that the TALAR receiver is not receiving a 
signal of sufficient strength to give a reliable indica­
tion on the course indicator. When the aircraft is on 
the approach path to the landing site and the TALAR 
receiver detects the TALAR transmitter beam, the 
bank steering bar and pitch steering bar of the course 
indicator displays the aircraft's relative position in 
azimuth and glide slope, with respect to the beam 
borestght. The bank steering bar indicates the azi­
muth beam (referred to as the localizer), and the 
pitch steering bar indicates the glide slope beam. If 
the aircraft is to the right or left of the transmitter 
localizer beam boresight, the bank steering bar will 
defiect to the corresponding side. If the aircraft is 
then banked in the direction of the steering bar, the 
steering bar will move toward center. If the aircraft 
is up or down from the transmitter glide slope beam 
boresight, the pitch steering bar will deflect to the 
corresponding side. If the aircraft is then fiown in 
the direction of the pitch steering bar, the pitch 
steering bar will move toward. center. By fiying the 
aircraft, 80 as to maintain a centered pitch steering 
bar and a bank steering bar, the aircraft will be flown 
directly on the transmitter beam boresight. 
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TACAN-YOR/ILS Selector Circuit failure 

(Aircraft not modified according to 
T.0.1C-123-S66C). 

When both the AN/ ARN-14 (VOR) and the AN/ ARN-21 
(TACAN) equlpment are turned on, with the selector 
switch on VOR/ILS, a serious flight hazard may 
result if power to the TACAN-VOR/ILS selector 
circult fails. The selector circuit of the aircraft 
with both VOR and TACAN receives operating power 
through the 5-ampere circuit breaker placardedOMNl. 
RANGE AND IFF TEST DC, located on the overhead 
panel. U power to the TACAN-VOR/ILS selector 
switch fails, TACAN will be automatically selected. 
The course indicator and the radio magnetic indicator 
which previously indicated course to a selected VOR 
station, will then indicate course of selected TAC AN 
station. This condition will be indicated by both 
TACAN and VOR/ILS indicator lights on the pedestal 
going out. However, there will be no course warning 
flag on the course indicator to indicate VOR failure. 

NAY MODE SEL PANEL. (Aircraft modified by 
T.0.1C-123-S89). 

NAY. IIIOOE SU. 

The NAV MODE SEL panel (figure 4-12) installed in 
the center pedestal controls system selection for the 
ID-249, course indicator. Provisions are made for 
selection of TACAN, VOR/ILS, FM-622A andTALAR. 
Selection is made by merely placing the rotary selec­
tor switch to the desired position. The course indi­
cator will then accept signals from the chosen system 
only. The NAV MODE SEL panel is energized when­
ever 28-volt dc power is applied to the aircraft. Cir­
cult breakers are located on the overhead circult 
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breaker panel for individual system failure involving 
the NAV MODE SEL panel. 

COURSE INDICATOR. 

The course indicator (ID-249) located on the pilot's 
instrument panel (figure 1-58) is a combination in­
strument requiring several inputs for operation. The 
course setting. presented in a window at the top of 
the instrument. is manually controlled by a course 
SET knob. The selected equipment, VOR/ILS local­
izer, TACAN and FM-622A Homing or TALAR (if ap­
plicable). operates the course deviation indicator 
(CDI) and TO- FROM indication ofthe course indicator. 
During TALAR system operation, the course indica­
tor provides a cross-pointer reading. The vertical 
bar of the cross pOinter is positioned by localizer 
Signals, and indicates any right or left deviation from 
the course set by the ground-based transmitter. The 
horizontal bar of the cross pOinter is positioned by 
the glide-path course. A flag arm (labeled OFF) ap­
pears across either or both the horizontal and verti­
cal bars, whenever the transmitted signal level drops 
to a pOint at which the indication of the associated bar 
is cleemed unreliable. For detailed description and 
operation of the course indicator, refer to AFM 51-
37, INSTRUMENT FLYING. 

GLIDE SLOPE EQUIPMENT ANI ARN-31 

(Some Aircraft). 

The twenty-channel glide slope receiver R626/ ARN-
31 provides information as to the aircraft position 
above or below a ground station glide slope beam for 
operation of the glide slope indicator of the course 
indicator. The eqUipment operates in the frequency 
range 329.3 to 335.0 megacycles and is controlled 
Simultaneously with the localizer section of the VOR 
set. The unit, located in the radio compartment, is 
supplied U5-volt single-phase ac from the secondary 
bus. 

Note 

The glide slope indicator is inoperative when 
TACAN equipment is operating the course 
deviation indicator of the course indicator. 
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I RADIO ALTIMETER AN/APN-22. 

Radio altimeter AN/APN-22 is provided to measure 
the terrain clearance of the aircraft. During opera-
tion it provides an accurate altitude indication up to 
20,000 feet. However, do not rely on the AN/APN-22 
indication when Dying over arpas covered by large 
depths of snow and ice such as the polar regions. AN/ 
APN-22 indication is unreliable under these conditions. 
Radio and radar waves can penetrate the surface of 
snow and ice fields and therefore indicate greater 
tf'rrain clearance than actually exists. An apparent 
terrain clearance of 1600 feet greater than actual 
clearance has been recorded. ThIs penetration phe­
nomena is a function of such variables as frequency, 
density, moisture content, etc. Lower frequency radio 
waves (such as produced by the SCR-718) have a 
higher penetraUon strength than high frequency radar 

LIMIT lUG 
'OINTER 

LIMIT 
LIGHT 
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waves (which are produced by the AN/APN-22). Pow­
er for the operation or the equipment is supplied by 
the secondary 28-volt dc bus and the US-volt single­
phase ac bus. Operating control is pro\1ded by a 
single control knob at the base ofthe instrument. Re­
fer to figure 4-14. 

a. To turn on, the control knob is rotated clock­
wise as indicated by the arrow. 

AlIo",' at least 12 minutes warm-up time after 
starting the equipment to insure final accu­
racy. U th£' temperature is below -40T, 25 
minutes should be allowed. 
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4-30 Change 10 

1. MARKER .ACON ANTENNA I. NO.' RADIO COMII'ASS SENSE 
'FLUSH TYPEI ANTENNA 

2. TACAN ANTENNA t. NO. 2 RADIO COMPASS SENSE 
3. UHF/OF ANTENNA ANTENNA 

IWITH TCTO 1C'1238-6281 10. NO.2 RADIO COMPASS LOOP 
•. RADIO ALTIMETER ANTENNA ANTENNA 
II IFF ANTENNA 'FLUSH TYPE' n. HF LIAISON ANTENNA 
6. STATIC DISCHARGERS 12. UHF COMMAND ANTENNA 
1. NO. 1 RADIO COMPASS LOOf' 13. YOR ANTENNA 

ANTENNA 14. GLIDE ILOH ANTENNA 
II. fM HOMING ANTENNA 
11. FM LIAISON ANTENNA 
11. VHF COMMAND 

ANTENNA 
II. ...uA ANTENNA 

AFfo&.tIl AND A"'''' 

Figure 4-15 
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b. Further rotation of the control knob adjusts a 
small movable bug pointer, located just outside the 
calibrated dial, to the desired flight altitude. 

c. The altitude of the aircraft may then be easily 
maintained by observing the position of the pointer 
with respect to the bug pointer without constantly ob­
serving the actual scale calibrations. In addition, when 
flying at or below the selected altitude. warning is 
provided by a red light which is then energized. il­
luminating the face of the dial and the pointer. At any 
time during unreliable operation. the pointer of the 
instrument will assume an off-scale position between 
the 20.000-foot and 0 points behind a blacked-tJut 
area of the dial. This is done to pro\'ide the pilot 
with a warning of unreliable operation and to prevent 
him from follov.'wg an inaccurate altitude indication. 

d. To turn equipment off. turn the single control 
at thE: base of the instrument counterclockwise. 

RADAR ALTIMETER SYSTEM AN/APN-150 
(Some Aircraft Af54-691 and 54-698). 

The r:Jdar altimeter pro\'ides a contmuous \'isual in­
dicatic.'n ::;f thc· hei;ht of the aircraft abOVE: ~round in 
::~;.dI,:d,. cf fCCL '!"~.f s::sle:1, pr,:';;(:(!' altit;Jd" read­
:'1f:s i:',';' 0 te, ..,0 ~(;et \~·:th .: 2 fH, accurac:. In alti­
tUGt:'S :!""I:) ';0 tv 5,000 IHt the :lCl't:rJ.C\· IS': 5 per­
cc.-:t. T!.': system cel!1." IstS o! :t tra:l!'mith'r, recei\'­
er, el'-:::::'liic control amplifier. and height indicator. 
Powel !':.r operation is 115-\'olt. 400-Hz ac and 28-
,"olt de ,;upp!ied through the RADAR ALT 115 VACOA 
ana 28\,DC circuit breakers or. the flight deck over­
head circuit breaker s ide panel. 
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TransmiHer T-'53/ APN-150(V). 

The transmitter provides the RF energy source radi­
ated by the antenna. In addition to generating RF en­
ergy it provides the receiver with a portion of the 
transmitted energy for use as a local oscillator Sig­
nal, and provides the electronic control amplifier 
with a Signal for mode centering purposes. 

ReceiYer R-10'5/APN-150(V). 

The receiver is used to detect the reflected RF ener­
gy radiated by the antenna. This signal is nnxed with 
the set modulator oscillator signal, applied directly 
from the transmitter, to form the intermediate fre­
quency Signal. The recei\'er amplifies the interme­
diate frequency signal and applies it to the electronic 
control amplifier. 

Electronic Control Amplifier AM-3063/ 
APN-150(V). 

The electronic control amplifier supplies the operat­
ing \'oltages for the radar altimeter and processes 
the RF energy into usable data. The altitude data IS 
com'erted into a form suitable for display on the 
height indicator. 

Height Indicator ID-950/APN-150(V). 

The height indicator displays the aircrai! a It ituc'e In 

feet. One indicator is loc.:.ted ir. thE pil~:t'", iL;O!ru­
ment panel. AnON-ALT control is O:-:t~f :.;pper :';'2ht 
corner of the front panel of the .!1aic .... :CJ!". A zero ad­
just:l.H:nt potentiometer is located 0:, :he: lown left 
corner of the front of the indicator •. :.. ::l;!ure fla£ in­
dicator FAIL-O~, vie' .... ed through a lrJnt panel win­
dow, presents the system reliability. Interruption of 
power to the flag indicator circuitry will display the 
FAIL portion of the flag in the window. Clockwise 
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rotation of the OX -AL T control energizes the power 
switching relays in the electronic control amplifier. 
Further clockwise rotation of the 01\ -AL T control 
mechanically positions the low altitude limit cursor 
on the dial face of the indicator. 

TACAN SET ANI ARN-21 (Some Airuaft). 

The TACAN set is a tactial air navigational system 
which provides cockpit displays of range and bearing 
to the TACAN facility. Transmission and reception 
are line-of -sight with range information limited to 195 
nautical miles by the range indicator (figure 1-58l. 
The control panel (figure 4-12) provides an OFF­
REC -T/R switch, two knobs for selecting the deSired 
channel, and a volume control. Turning the control 
switch to the T /R or REC position turns the equip­
ment on. H the control switch is placed in the REC 
position, bearing information only will be presented; 
in the T/R position, both range and bearing inform­
ation will be presented. A TACAN-VOR/ILS Switch 
(figure 4-12) permits either TACAN or VOR/ILS to 
energize the COl of the course indicator. Also, it 
permits either T ACAN or VOR to energize the No. 2 
bearing pointer of the pilot's and copilot's radio 
magnetic indicator (single compass installation) or 
No.2 bearing pointer of the pilot's radio magnetic in­
dicator (dual compass installation). Power for opera­
tion of the TACAN equipment is supplied from the 
secondary 28-volt dc bus and 1I5-volt single-phase ac 
bus. 

To operate the eqUipment, proceed as follows: 
a. Turn the control switch to the REC or T!R 

position. 
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DJ not sekd a challild higher than 126. 
Equipm.?nt cblllagt' will result. 

l,. SeJcet the desired channel. 
(. lCit'l:lif\ the st:1tiOl1. TAC AX identification is bv 

cod" ",:1\ .wd transmits approximately e,1('11 35-st'( -
onds. 

d. Adj:.lst the \'olume for continuou!' monitor of 
statIol; op!.'ration. 

e. Turn the control switch to the T 'R p05ition. (if 

desiredl. 

Note 

R;oft'r to TACA~-\'ORILS Selector Cir­
cuit F dilur!.', 

Occasionally TACAX equipment v.'ill "lork-on" to ,; 
false b(,:lTi~,g which v.ill be 40 dt'!;rt't's or a multljl,.. 
of 40 def:TE·es in error. ThesE' errors can be on either 
sid!.' of the rorrect bearing. When the TAC AN "Iod:­
all" a fa Is€- bearinc, switchinc: to anotner chanm·1 .ir.d 
then back to th€- desired cha-nnel. or turnin!;' the set 
off and then bark on v.ill recycle the search mode. 
This will usually result in a correct "lock-on". Tlll:' 
deficiency does not affect the range indications pro­
vided bv T AC AN equipment. 

a. v..'hen usin!; TACAN. cross check for false 
"lock-on" v.ith ground radar, airborne radar. VOR, 
dead reckoning or other available means. These 
cross checks are especially important when switch· 
ing channels or when turning set on. 

b. If a false "lock-on" is suspected. Switch to 
another channel, check it for correct bearing and then 
sv.'itch back to the desired channel. 

c. Check for correct "lock-on." 
d. If false "lock-on" is still suspected, turn set 

off and then on. 
e. Recheck for correct "lock-on." 
f. H false "lock-on" perSists, utilize the other 

equipment or aids available. 

TACAr~ SET AN/ARN·118(VI. 
IAIRCRAFT MODIFIED BY TO 1C·123K-5441 

The TACAN Navigation Set AN/ARN-1I8(V) is a 
polar coordinate navigation system that is used to 
determine the relative bearing and slant-rnage dis­
tance to a selected TACAN station. The selected 
TACAN station can be a ground, shipboard, or air­
borne station. The ground and shipboard TACAN 
stations are considered surface beacons. An air­
borne station only supplies filant-range distance in­
formation unless the aircraft is specially equipped 
with a bearing transmitter and rotating antenna. 
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TACAN Navigation Set AN!ARN-1l8(V) is not cap­
able of transmitting bearing information but does 
supply slant-range distance replies when interro­
gated. The TACAN Navigation Set has provisions 
for 126 X channels and 126 Y channels. The Y 
channels differ from the )( channels in pulse spac­
ing. The maximum operating range of the T ACAN 
Navigation Set is 390 NM1 when the selected TACAN 
station is a surface beacon and 200 r;;M1 when the 
selected TACAN station is an airborne beacon. 

NOTE 

The Y channels were developed to 
alleviate congestion of the X chan­
nels but have not yet been imple­
mented in AF ground stations. Use 
of Y channels is encouraged in air­
to-air modes. 

The AN IARN-1l8 TACAN na\"igation system is cap­
able of pro\'iding a continuous indication of the bear­
ing and distance of the aircraft from any selected 
TACAN surface beacon located within a line-of-sight 
distance up to 390 nautical miles. Bearing informa­
tion is determined by the measurement of the phase 
difference between a reference bean ng signal and a 
variable signaL both transmitted by the surface 
beacon. TACAN information is presented on the 
Bearing Indicators Number 2 pointer, Distance In­
dicators and Course Indicators unless UHF /DF is 
selected. The TACAN system is powered by 28 
volts dc power and 115 volts ac power. Circuit 
breakers are located on ac circuit breaker panel. 

TACAN CONTROLS 

Controls for the TACAN systems are located on the 
radio control panel on pedestal (figure 4-15A). A 
five-position (OFF. REC, T /R, A/A REC, A/A 
T /R) function switch selects the mode of operation. 
With the function switch in the REC position, only 
bearing information is received: with the switch in 
T /R poSition. both bearing and range data are re­
ceived. The AlA REC and A/A T /R positions of the 
SWitch are the same as the REC and T /R positions. 
except that the TACAN system is transmitting and 
receiving signals to and from a suitably equipped 
cooperating aircraft rather than a ground station. 

NOTE 

The TACAN system can receive both 
distance and bearing information from 
other suitably equipped aircraft but can onl:~~orm'110n. 
The channel select switch contains a 
built-in stop to prevent rotation past 
the nine (9) position on the units (one's) 
digit setting. Do not attemJt to over­
ride the stop. Reverse direction when 
the stop is reached. 

TO lC-123K-l 

The channel selector tunes the equipment to any of 
126 frequency channels. The volume control knob 
varies the volume of the audio signals received from 
the surface beacon and heard through the intercom­
munication system when the appropriate monitor 
button is pulled out. The manual self-test provides 
a test of the complete TACAN system except for the 
antennas. 

MANUAL SElF·TEST OF TACAN SYSTEM 

To initiate self-test. select a course of 180 degrees. 
place the function switch in the T /R position. and 
allow 90 seconds for warmup. Depress the test but­
ton and observe that the indicator illuminates for 
about one seond: and that for about seven seconds. 
the DME flags come into view and the bearing 
pointers indicate 270 degrees. For the next fifteen 
seconds. the flags go out of view. the DME' s indicate 
000.0(+0.5), the bearing pointers indicate 180 (+3) 
degrees. the course deviation bar centers to within 
+ 1/2 dot. and the TO-FROM arroW indicates TO. 
Wh~n the self-test is complete. all indicators return 
to indications displayed prior to initiation of seU­
test. A failure is recorded on the indicator light if 
the light stays on during the test; however, the test 
can be performed again in the REC mode. If the in­
dicator light does not come on in the REC mode, the 
malfunction is isolated to the transmitter section and 

Ihe bearing 'moE~:~ 

Bearing and/or distance indicati:>ns 
may still be present when the TEST 
lamp is on. Such indications could 
be either partially usable or grossly 
inaccurate. They should be cross­
checked, using every available means. 
Be prepared for the possibility of 
TACAN equipment failure if the TEST 
lamp illuminates. 

AUTOMATIC SELF· TEST OF TACAN SYSTEM 

An automatic self-test occurs when the receiver 
signal becomes unreliable or the signal is lost, to 
insure that the TACAN system is operating properly. 
The results of the automatic self-test are the same 
as for the manua! self-test, except that the DME 
nags and NA V flags remain in view. 

AIR·T()'AIR MODES 

A/AT/R MODE 

In the A/A T /R mode, the AN/ARN-118{V) interro­
gates a cooperating aircraft and receives slant ranee 
distance information. If tbe cooperating aircraft bas 
bearing transmitting capabilities, bearing informa­
tion is also received. Up to five aircraft can receive 
slant range from one cooperating aircraft at one time. 
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rotation of the ON -AL T control energizes the power 
switching relays in the electronic control amplifier. 
Further clockwise rotation of the ON -AL T control 
mechanically positions the low altitude limit cursor 
on the dial face of the indicator. 

lACAN SET AN/ARN-21 (Some Aircraft). 

The TAC AN set is a tactial air navigational system 
which provides cockpit displays of range and bearing 
to the TACAN facility. TranSmission and reception 
are line-of-sight with range information limited to 195 
nautical mUes by the range indicator (figure 1-58). 
The control panel (figure 4-12) provides an OFF­
REC-T/R switch, two knobs for selecting the desired 
channel, and a volume control. Turning the control 
switch to the T/R or REC position turns the equip­
ment on. U the control switch is placed in the REC 
position, bearing information only will be presented; 
in the T/R poSition, both range and bearing inform­
ation will be presented. A TACAN-VOR/ILS switch 
(figure 4-12) permits either TACAN or VOR!ILS to 
energize the CDI of the course indicator. Also, it 
permits either TACAN or VOR to energize the No.2 
bearing pointer of the pllot's and COpilot's radio 
magnetic indicator (s1ngle compass installation) or 
No.2 bearing pointer of the pilot's radio magnetic in­
dicator (dual compass installation). Power for opera­
tion of the TACAN equipment is supplied from the 
aecODdary 28-volt de bus and 115-voltsingle-phaseac 
bus. 

To operate the equipment, proceed as follows: 

I &. Turn the control switch totheREC or T/R 
position. 

Do not select a channel higher than 126. 
Equipment damage will result. 

b. Select the desired channel. 
c. Identify the station. TACAN identification is by 

code only and transmits apprOximately each 35-sec­
onds. 

d. Adjust the volume for continuous monitor of 
station operation. 

e. Turn the control switch to the T/R poSition, (if 
desired). 

Note 

Refer to TACAN-VOR/ILS Selector Cir­
cuit FaUure. 

Occasionally TACAN equipment will "lock-on" to a 
false bearing which will be 40 degrees or a multiple 
of 40 degrees in error. These errors can be on either 
side of the correct bearing. When the TACAN "lock­
on" a false bearing, switching to another channel and 
then back to the desired channel, or turning the set 
off and then back on will recycle the search mode. 
This will usually result in a correct "lock-on". This 
deficiency does not aHect the range indications pro­
vided by TACAN equipment. 

a. When using TACAN, cross check for false 
"lock-on" with ground radar, airborne radar, VOR, 
dead reckoning or other available means. These 
cross checks are especially important when switch­
ing channels or when turning set on. 

b. U a false "lock-on" is suspected, switch to 
another channel, check it for correct bearing and then 
switch back to the desired channel. 

c. Check for correct "lock-on." 
d. U false "lock-on" is still suspected, turn set 

off and then on. 
e. Recheck for correct "lock-on." 
f. U false "lock-on" pers1sts, utilize the other 

equipment or aids available. 

MARKER IEACON AN/AIN-12 or AN/AIN-32. 

The marker beacon set is a navigational and land­
ing aid giving the pilot an aural or Visual indication 
when the aircraft passes a ground marker beacon 
station. The receiver is tuned to a fixed frequency 
of 75 megacycles and receives power whenever the 
28-volt primary bus is energized. An indicator light 
on the pilot's course tDelicator (figure 1-58) and a light 
on the copilot's side of the instrument panel (figure 
1-58 or 1-59) willlDuminate to iDelicate the presence 
of a marker beacon. A awltch on each lnterphone 
eontrol panel proVides a means for aural reception 
of marker beacon 8lpal. 
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IFF TRANSPONDER SYSTEM {AN/APX·721. Aircraft 
modified in accordance with TCTO 1 C·123·609. 

The IFF (identification friend or foe) transponder syst('m 
provides automatic radar identification and altitud(, 
information of the aircraft to all suitably ('quipp('d 
challenging ground facilities, aircraft, and surface ships 
within line·of·sight. Mode 1, 2. 3.' A, C, or 4 interrogation 
signals on a frequencf of 1030 ~ 1.5 megah('rtz are received 
by the system and decodt-d. Th(' r('ct"i\ed signal!. are 
checked for valid codt: and pro pH mode, and if the prop('r 
int('rrogating signal ha" bf('n rt-c('iHd. a coded r('ply i.­
transmitted on 1090 ~ 3.0 megah('rtz In addition I() tht":'tc 
normal id('ntification and altitudf H'pl: signals. spt"ciall~ 
coded idt'ntiflcation of position (\ PI and emergt"l'lcy signal, 
may be tran<.mlttt'd in rt'sponse to interro~ating signals. Thf' 
I P repl~ signal i, u,ed to distingui,l: bt"twt"t'n aircraft 
displaying identical coding. and the emerg('nc~ reply signals 
indicate an emrrgency or distrt'ss condition of the aircraft 
II; flight. !\ormaJ identification op('ration. a<. wt"11 a, 

transmission of th(' I P ('mt"rgt"ncy rt-ply signal", is 
accompilsht"d in op('rating modr!- 1, 2. and 3 . .\. ~Iodf' 1 
prorides 32 code combinations, anyone of which may bl' 
~elected in flight. ~lodf: 2 provide, 4,096 codt" 
combinations. only onE:" of which IS normally used in flight. 
since the code selection dials on th(' receh·(,r·transmitter an 
preset before flight. "tode 3A providE:"s code combinatIOT>. 
anyonE:" of which may bE:" selected in flight. Allitud .. 
intE:"rrogations and replies are accomplished in modE:" C 
op<'Tation. The code for mode C is determin('d by tht" 
altitudE' of thE' aircraft and is encoded in 100·foot 
increments. "lod!; 4 operation pro\'ide" a secure (encrypted I 
IFF capability through the USE:" of a transpondE'r computer 
with the A!\ APX·72 transpondE'r. ThE' code for mode 4 
must be pre~('\ into the computer prior to night. 

The IFF transponder system includes a test set that 
provides for go/no-go self-testing of the system in mod('s 1. 
2, 3:A and C. System self·testing for mode 4 operation is 
performed automaticall)' by the transponder computer. Th(' 
major components of the IFF system are Transponder 
Control C-6280 (P)IAPX. Radio Rec('iver·Transmitter 
RT·859'APX·72, AntennasAT·741!A, Antenna Switching 
Unit SA·1474fA, Altimeter·Encoder AAU·21A, Altimeter 
AAU-27 A. Transponder Set Test Set TS·1843/APX, and 
IFF antenna switch, and Mount MT·3949( )AIU with 
connector ror Transponder Computer KIT·IA/TSEC. 

Primary power to operate th(' IFF equipment is supplied 
rrom the aircraft primary single phase ac bus and the 
28·volt dc primary bus and is controlled through three 
circuit breakers on the overhead radio circuit breaker panel. 
Ac power (115 volts, 400 Hz, 1 phase) is applied through 
IFF AC 5·ampere circuit breaker to the altimet.,r-encoder 
and the reC'eiver·transmitter. The receiver·transmitter 
provides switched 115·volt ac power to the antenna 
switching unit and the transponder computer. The IFF DC 
5-ampere circuit breaker provides 28 volts dc to the 
altimeter·encoder. altimeter vibrators, the 
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receiver·transmitter, the transpond('r control and th~ IFF 
CAUTIOr..: light. The TEST SET 5·ampert:' circui: brfdJ.;t.r 
provides 28 volts dc to the test set. 

Transponder Control C·6280(P)/APX. 
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The transponder control contains all of thf controls 
normally required for operating the IFF transponder 
system except for mode 2 code selections. The MASTER 
control turns the IFF system on and off, places it in 
warmup (STBY I. controls the sensitivity of thE:" rereiwr 
(low or normal I, and initiates the emergency repl~ 

operation. The IDE!\T·OUT·MIC switch selects I P 
operation. The I fP operation is selected when the switch is 
held in the momentary IDEr..:T position. With the switch set 
to the MIC position, lIP operation is initiated by keying th(' 
UHF command transceiver. The operating modes ar(' 
select('d by the M·l, M-2. M-3! A. and M·C mode enabling 
switches. These are 3·position toggle switches providing OK 
and OCT (oCf) positions plus a momentary position for test 
signal selection. The TEST light illuminates when the 
receiver·transmitter responds properly to a mode 1,2, 3'A, 
or C self·test. MODE 1 and MODE 3/A thumbwheel 
switches select and digitally display code numbers. The 
RAD TEST·OUT·MON switch in the RAD TEST position 
permits the receiver-transmitter to be interrogated by 
selected mode signals from external test equipment. The 
MON position turns on test set monitoring circuits, In the 
MON position, the TEST light will illuminate to indicate 
replies are being transmitted in modes 1,2, 3 1A, or C. The 
OUT position disables the RAD TEST and MO!\ function. 
Mode 4 controls and indicator are grouped together along 
the left side of the control panel. The MODE 4 switch 
enables or disables mode 4 operation. The CODE switch 
provides for the selection or either the A or B modI' 4 code. 
When momentarily placed in the HOLD position. it 
prevents the transponder computer from zeroizing 
(conceling) the mode 4 codes when power is remo\('d (rom 
the system. In the ZERO position, the mode 4 codes are 
zeroized. The AUDIO·OUT-LIGHT switch in th(' Al'DIO 
position selects both audio and reply·light monitoring of 
mode 4 operation. An audio tone in th(' pilot's headset 
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indicates valid interrogations are being received, and 
illumination of the REPLY litht indicates replies are being 
transmitted. To hear the audio tone, the marker beacon 
(MARKER) mixing switch on the interphone control panel 
must be on. The LIGHT pcIIition seleeu REPLY light 
monitoring only. The OUT pcIIition turns the monitoring 
drcuits off. The transponder control Is mounted on the 
pedestal. 

Rldio R.ceiver·Tr .... smitter RT·859/APX·72. 
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The receiver·transmitter contains the primary receiving and 
transmitting circuit of the IFF transponder system. It 
receives, decodes, and replies to the characteristic 
interrogations of operational modes 1, 2, SIA, C, and 4. 
Absence of the transponder computer and the 
altimeter-encoder does not affect the operation of the 
reeeiver-transmitter except in modes 4 and C respectively. 
The mode 2 four-digit reply code select Iwltches on the 
tront panel select and indicate the mode 2 reply codes. 
Other than these switches, the reeeiver-transmitter is 
controlled by the positions of the switches and controls on 
the transponder control. The receiver-transmitter responds 
only to interropting .llOm that correspond to the preset 
modes and codes. The receiver-transmitter is located in the 
left radio rack above the left landing gear. 

An.nna AT·741/A. 

Two IDteDDIIS are proyided with the transponder SYltem. 
'J"Iw anteDna reeeift IIlterroption IiplaIs ftom other 
.. dollS _d neliate the reply .paIs "Denied in the 
......... -traDsmitt.er. 'lbe _teIlna In mOUDted 00 the top 
ad bottom of the fuIebta'e. Either or both _teDna may be 
CiOIIDICted to the reettwr-fDasmltt.er tbrouIb the antenna 
IWitching unit, wblch is controlled by the IFF antenna 
twitch. 

T. O. IC-I23K·I 

An.nna Switching Unit SA-1474/A. 

The antenna switching unit is connected in the radio 
frequency path between the antennas and the test set or 
between the antennas and the receiver-transmitter when 'the 
test set is replaced with the bypass cable. The antenna 
switching unit is controlled by the IFF antenna switch and 
is mounted in the left radio rack. 

IFF An.nna Switch. 

The IFF antenna switch panel contains a 3·position toggle 
switch with switch positions TOP, BOTH, and BOT 
(bottom). In the TOP position, the antenna switching unit 
connects the receiver·transmitter to the top antenna and to 
the bottom antenna in the BOT position. When set t<.­
BOTH, the antenna switching unit alternately connects the 
receiver-transmitter to the top and bottom antennas 
approXimately S8 times per second. The IFF antenna 
switch panel is located on the pedestal. 

NOTE 

Set the IFF antenna switch to BOTH for normal 
operation. 

NOTE 

When operation of the IFF system is restricted 
to only the top antenna, sensitivit\' of the Sys· 
tem to interrogators located belOw" the aircraft 
will be reduced. 

Transponder Set T.st Set TS·1843/APX. 

The test set provides the capability of tesLing tht IFF 
transponder system on a go/no-go basis in all modes except 
mode 4. The test set is in the radio frequeucy path 
between the receiver·transmitter and the antenna switchlf.g 
unit. When one of the mode 1, 2, S/A, or C switches is 
placed in the TEST position, interrOiation pulse pairs for 
the selected mode are cenerated. These intelTOlations are 
applied to the recelver·transmitter to check for proper 
receiver frequency, sensitivity, and decoding. The test set 
analyzes the resulting transmitter replies for proper 
frequency power bracket spacing, and antenna circuit vswr. 
If ail tests are within specified limits the test set causes the 
TEST Ii&ht on the transponder control to illuminate, 
providing a 10 indication. Failure of a single test prevents 
the TEST liIbt from U1uminating, providing a no-to 
Indication. The test set is located in the left·hand radio 
nek. A bypass cable may be used in lieu of the test set with 
IUbsequent loss of gofno-co testing capability for modes 1, 
2, Sf A, and C. The bypass cable is mounted in clips near the 
test set. 

IFF CAUTION Litlht. 

The IFF CAUTION liPt UJuminates when the IFF caution 
IiCbt dreuit deteeu a iDoperatlve mode 4 capability • 
pro'¥ided the tranIpoDder oamputer is instaJled. aircraft 
power is 00, and the . IFF MASTER control is not off. 
SpeeiDc discrepancies mooltored by the IFF CAUTION 
lilbt In: mode 4 c:odts zeroized, transponder failure to 
reply to • proper mode 4 interrOiation, or the automatic 
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selr·test runction or the transponder computer reveals a 
faulty transponder computer. The IFF CAUTION light is 
located on the pilot's instrument panel. 

Operation. 

1. Starting Procedure. 

a. Turn on electrical power. 

b. Set transponder control MODE 1 and 3' A cod .. 
select switches to the required operational codes. 

c. Set receiv .. r·transmitter mode 2 code select 
switches to the operational code. 

d. Set transponder control mode enable switches 
M·L M·2, M·3iA, and M·C to 01\ (unless operational 
reqUirements specify that only certain modes are to be 
used. then set all other mode SWitches to OVT/. 

e. Set the transponder control MODE 4 OI\·Ol'T 
switch to 01\ and CODE switch to A or B (as required) 
when equipped with the transponder computer and flying 
into a known mode 4 interrogating em·ironment. 

L Set transponder control RAD TEST·OCT·MO~ 
switch to OCT, Al'D10·0lTLIGHT switch to LIGHT. and 
IDE~T·Ol'T·MIC switch to OUT. 

g. Set the prevailing atmospheric pressure on the 
barometric displays of the altimeter·encoder and altimeter. 
The altimeters should indicate local altitude. 

h. Set transponder control MASTER switch to 
STBY for 1 minute (normal ambient temperature) or 5 
minutes (extremely low ambient temperatures) then set to 
NORM. 

2. Self·Test Procedure. 

a. Press to test the REPLY and TEST lights. The 
lights should illuminate. 

b. Press to test the IFF CAUTION light. The lamp 
should illuminate. 

NOTE 

If the mode 4 codes are zeroized, the IFF 
CAUTION light will be on before and after this 
test. 

c. Set transponder control mode enable switches 
M·1. M·2, M-3,A, and M-C in sequence to TEST. The TEST 
indicator should illuminate when each switch is in the 
TEST position indicating a system go condition for the 
particular mode beiDl tested. Reset the mode enable 
switches to ON or OUT as required. 
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d. The transponder computer automatically 
perrorms a self· test of the mode 4 circuits. Observe that the 
IFF CAUTION light is ofr. The IFF CAUTION light will 
illuminate when a mode 4 no·go condition is detectl"d. 

3. Normal Operating Procedures. 

a. Mode 4 monitoring. Set the transponder control 
AUDlO.OUT·LIGHT switch to AUDIO to provide aural 
and visual (REPLY light) monitoring of valid mode 4 
interrogations and replies. To hear the audio ton .. ror mode 
4 interrogations, set the marker beacon (MAR KER, mixing 
switch on the interphone panel to the on position. SN the 
Al'DlO·OUT·LIGHT switch to LIGHT to enabl .. REPLY 
light monitoring only if desired. 

b. Monitoring modes 1, 2, 3!A, and C. Set the 
transponder control RAD TEST·OUT·MON switch to ~1O~ 
for monitoring replies to the selected L 2. 3/ A. and or C 
operating modes. 

c. Antenna selection. Set the IFF antenna switch to 
TOP. BOT, or BOTH as required. 

d. Identification of position (lIP) operation. The 
receiver·transmitter will transmit specially coded IP reply 
signals to mode I, 2, or 3/A interrogations when the 
IDENT·OUT·MIC switch on the transponder control is 
energized. Transmission of the I iP reply signals requires the 
appropriate mode enable switches to be in the ON position. 
Use one of the following methods to control the 
transmission of the liP reply signals. 

(1) Momentarily hold the IDENT·OUT·~lIC 

switch in the IDENT pOSition (springloaded return to OUT) 
and then release it. This action will cause the 
receiver·transmitter to transmit the lIP reply signals for 15 
to 30 seconds in response to mode I, 2, or 31A 
interrogations. Repeat as required. 

(2) Place the IDENT-Ol1T·MIC switch in the MIC 
position. liP reply signals can now be transmitted by 
momentarily keying the UHF command transceiver. When 
the need for transmitting further liP reply signals ceases, 
return the IDENT·OUT-MIC switch to the OUT position. 

4. Emergency Operating Procedures. During an aircraft 
emergency or distress condition, the system may be used to 
transmit specially coded emergency reply signals to mode 1. 
2, or 3/A interrogations. These emergency reply signals will 
~ transmitted as long as the MASTER control on the 
transponder control remains in the EMER position, 
regardless of the position of the mode enable switches. For 
emergency operation, set the MASTER control as.£ollows: 

a. Lift the MASTER control knob and rotate to 
EMER position. 

) 
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b. When the emergency is over, return the MASTER 
control to the NORM or LOW position. 

5. Inoperative Mode 4 Operation. When illuminated, the 
IFF CAUTION light signifies that the IFF equipment will 
Dot respond to mode 4 interroptions, ~d that operation in 
a known mode 4 intenoptiDi environment should be 
avoided. To attempt correction, place the MASTER control 
to NORM (if in STBY or LOW), check that the mode 4 
ON·OUT toggle switch is ON and check that the proper A 
or B code has been sleeted for the current code time period. 
If the IFF CAUTION light remains illuminated, the 
applicable night procedures should then be employed that 
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are operationally desired for an inoperative mode 4 
condition. 

6. Stopping Procedure. 

a. Set the transponder control CODE switch to 
HOLD or ZERO as required. 

b. Set the transponder control MASTER switch to 
OFF. Set the IDENT-OUT·MIC, M·l, M·2. M·3/A, M-C. 
MODE 4 AUDIO·OUT·LlGHT, and RAD TEST·OUT·MOr..; 
switches to OUT. 

c. Turn off electrical power. 

Chanee 11 4·32C 
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LORAN (LONG RANGE NAVIGATION) AN/APN·157 
(AIRCRAFT MODifiED BY TO 1C·123K-5431 

The LORAN AN/APN-157 is a transistorized radio reo 
ceiver tuned to the IOO-kilocycle LORAN C frequency. 
A basic LORAN C navigation Iystem consists of at 
least three land-based transmitt4!rs and a single receiver. 
One of the transmitters is designated as a master station 
and the others as slave stations. The statiom can be 
arranged in triads, stars, or squares to provide the opti' 
mum gE'Ometric accuracy of position-fixing in the de­
sired area of coverage. The receiver continuously dis· 
plays and measures the time difference of received 
pulses from the master and each of two slave stations. 
These time·difference readings actually represent dis­
tance differences, and are used to identify a pair of hy­
perbolic lines on the LORAN C navigation charts. The 
point of intersection of the two hyperbolic lines repre­
sents the aircraft position. LORAN C (round wave 
coverage extends to apPl'oximately 1200 N!.t Usable 
one·hop-E sky v.aves may be received during both day· 
light and darkness up to rangb of 2300 NM. 

Each lORA~ C sYstem transmIts on a partIcular 
repelltlOn rale. Th~re are SLX baSIC repetition rates 
available for LORA~ operation. each havmg eIght 
speC'lhc rates. or at0talof48dJfiere:;t ra!es. Smce all 

lOrlA~ C. ch.1lr.s 0iJt: r ,,:€- or. 100 KC,,, deSIred cham IS 
s€-Iee-ted b:- adJustlll(: the recelYer repetitIOn rat€-. In 
order to lOcreaSf average transmItted power. each 
statIO:: trar.smlts a group of elght pulses spaced at 
500- or 1.000-nllcroserond mt€'rvals. The puIs€- groups 
are pha.s€--modulat€'d. The phase modulation wllhm thE 
pulse groups r€'duc€'s the effects of sky wave con­
taminatlOn on puls€-s subsequent to the ilrst in each 
group. and pro'.'ld€-s nN ;:ss:.ry loglc;,.l lrJormatlUr.lor 
signal search. IdenllflcatlOn, and lock-on. 

To provide Visual identification of tre master statlon, 
a mnth pulse is transmitted 500to 2,000 microseconds 
after the last pulse of the master group. The LORA~ C 
master and slave station pulses are not transmItted 
simultaneously. Each slHe transmiSSion is delayeda 
cor.trolled amount so that the mas\er station pulse is 
always received first. Therefore, time differences in­
crease from a minimum value at the slave stahon. to 
a maximum at the master station. 

4·32D Change 1:;' 

SvnchronizatlOn of the transmitting stations of a 
l'ORA~ C chain is essential to the accuracy of the 
system. The basiC time reference pulse is generated 
at the master station. Pulses from the slave stations 
are referenced to the master station. The significant 
difference between master and slave stations is simply 
lha! the master provides a slgnal reference for the 
other statIons. The master station estabhshes the pulse 
recurrence rate and the exact radio frequency to be 
transmitted by the particular LORAI'" C cham. It also 
monitors the transmissions from the slave stations to 
ensure maintenance of system calibration. The master 
station has a highly stable oscillator whose output IS 
frequency-divided or multiplied to yield the speCific 
pulse recurrence rate and the 100-KC carrier fre­
quency. 

In addItIOn to having a specific recurrence rate. 
LORA~-C signals are also coded in terms of phase re­
lationshIp between the RF carrier and each signal 
pulse. Each pulse lS either plus or minus according to 
a predetermined code. There are two codes for the 
master signal pulsE' groups and two for the slave pulse 
grc>ujCs. The two phase codes appear on alternative 
cycles. By phase COding the LORAN-C pulses, pulse 
groups may be more easily identified and sky wave 
contaminatIOn is reduced. The two possible video phase 
code presentahons are shovro in figure 2 of this sup· 
plement. 

lORAN Controls and Indicators. 

All LORAN controls and indicators are located on the 
front pan~l of the LORAN receiv~r (figure 1 of this sup­
plement) mount4!d at the navigator's station. Power is 
supplipd to the LORAN receiver from the 115-volt pri· 
mary AC bus and the 28·volt primary DC bus through 
two LORAN circuit breakers on the pilots' ov~rhead cir­
cuit breaker panel. 

Two models of the APN-157 LORAN receiver are 
2vailable. The R-1214 APN-157 and R-1214A. APN-
157 transistoriZed model are shown in figure 1. 
The basic difference between the controls and indica­
tors of the two sets is in the readout of time differ­
ences. The R-1214A LORAN time differences eM-SA 
and .M -SB) are displayed by light emitting diodes (digi­
tal display) in lieu of mechanical counters. No op­
erator interpolation is required. , 
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The following is a list of LORAN controls including 
the function of each control: 

SKY WAVE lamp 

.")isplay Oscill0scope 

RF REJECT 
controls (2} 

-Master and slave station 
gain controls used only for 
initial lock-on 

-Comes on when a ground 
wa ve or noise is detected 
ahead of a sky wave signal 
being tracked. 

-Displays LORAN station 
signal patterns 

-Selects slave A or 
Slave B pulses for visual 
display when using "M" 
(lr "F" sweep speeds 

-Each control r-eJects One 
interference frequency 
between 70 and 130 KC 

DISPLAY RF selector switch -Selects 
four patterns for \'isual display as follows: 

'WIDI::." -Unfiltered LORAN pulses 
"NAR" -Filtered LORAN pulses 
"NOTCH" -Maximized CW inter-

ference. tuned by visual 
display reject control 

"VIDEO ENV" -Envelope of LORAN pulses, 
for determining if phase 
code is correct. 

DISPLA Y SPEED SWEEP switch - Select.s sweep speed 
I)f visual display as follows: 

"S" (slow) position -Displays master. sl;.ve A. 
and slave B pulses 

"M" (medium) position -Displays master group and 
one slave group of pulses 

.. F" (fast) positior. -Displays superimposed 
pulses from master on 
top trace and one slave 
group on bottom trace 

DISPLA Y reject control (Right) - Rejects one inter­
ference frequency in visual display from 70 to 130 
KC. Maximizes one interference signal when DIS­
PLA Y -RF selector switch is in "NOTCH!' 

DISPLA Y GAIN control 

DISPLAY reject control 
(Left) 

DRIFT (14) switch 

- Adjusts amplitude of 
visual pattern 

- Rejects one interference 
frequency in visual dis­
nlay from 70 to 130 KC 

- Slews slave strobes for 
alignment with slave 
pulses for initial lock-on 

- Drifts all pulses. used to 
align master pulses with 
master strobes on initial 
lock-on 

Power switch 

STOP. COUNTERS 
pushbutton 
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- Turns LORAN receiver 
to the ''ON,'' ''OFF, "or 
"STBY" positions 

- Stops TIME DIFFER­
ENCE counters for 5 
seconds 

On the R1214 model of the APN-157, the LORAN time 
difference values are determined using the following 
counters • 

M-SA TIME DIFFERENCE dials - display the follow­
ing: 

PHASE - Indicates phase time 
difference between mas­
ter and slave A 

ENVELOPE SETTLING - Indicates the amount 

ENVELOPE 

envelop reading deviates 
from phase reading 

- Indicates envelope time 
difference between mas­
ter and slave A 

M-Sa TIME DIFFERENCE dials - indicate the 
following: 

PHASE - Indicates phase time 
difference between roas­
ter and slave B 

ENVELOPE SETTLING - Indicates the amount 
envelope reading de­
viates from phase read-
ing 

ENVELOPE • Indicates envelope time 
difference between 
master and slave B 

On the R-1214A transistorized model of tbe APN-151. 
the LORAN time diHerence values are determined a­
ing the following counters and indicators. 

M-SA TIME DIFFER­
ENCE dials 

ENVELOPE SETTLING 
lamp 

M-BB TIME DIFFER­
ENCE dials 

- Displays the time diff­
erence between the mas­
ter and slave A signals. 
No interpolation is re­
quired by tbe operator. 

- Indicates wben the re­
ceiver has settled. Set­
tling light will extin­
CUisb in approximately 
80 seconds when set­
tling has occurred. 

- Displays the time diff­
erence between the mas­
ter and slave B signals. 
No interpolation is re­
quired by the operator. 

Cbance 11 4-32E 
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E~·VELOPE SETTLP.\G 
lamp 

- Indicates when the re­
ceiver has settled. Set­
tling light will extin­
guish in approximately 
80 seconds when set­
tling has occurred. 

CYCLE SHIFT switch - Matches the phase code of 
LORA~ receiver to the code used by thp LORA~ 
chain 

RA TE switches - Set receiver to basic and specific 
repetition rate being used by LORA~ cham 

GUARD switches - Three switches (Sa. SA' M) en­
able sky wave circuitry for slave A (SA', slave a 
(Sa), or master (M) 

LOST SIGNAL lamps - Corne on to indicate trouble 
on slave A (SAl. slave a (Sa', or master 1M) station 
input or incorrect phase code 

A t:TO MAN switches - Select automatic or manua I 
gam control of master (MI Of slave station (SA. Sa) 
Signals 

Normal Operation of LORAN C. 

To place the LORA~' in ope ration perform the following 
steps: 

1. Set power SWItch to "STBY." Wait 15 mmutesfor 
receiver warmup. 

2. Set switch to "ON.·' 

3. Rotate DRIFT(M), SLEW(SA) and SLEW(SB' 
switches fully clockwise and release. 

4. Set RATE switches to basic and specific repetition 
rate of LORAN chain. 

5. Adjust SLEW SA swHch unhl M-SA TIME DIF­
FERE!'<CE counter approximates tlmt difference be­
tween master and slave A signals fur present air­
craft position. 

6. Adjust SLEW 5B sw1tch until M-S B TIME DIF­
FERENCE counter approximates time difference be­
tween master and slave B signals for present air­
craft position. 

Note 

Slew rates of the R-1214A are much faster 
than the R-1214. This will permit the oper­
ator to quickly change to C'ther LORAN sta­
tions for additional LORAN LOPS. 

4·32F Cbange 11 

Note 

When selecting the slaves to be displayed on 
slave A and slave B, remember that slave B 
must always represent a greater time wI­
ference than slave A and that they must be 
separated by a minimum of 8,000 micro­
seconds. Slave A should never read less than 
10,000 microseconds and slave Bshould never 
read less than 18,000 microseconds. 

In a good signal area, three or more distinct pulse 
groups should be displayed on the visual display scope 

similar to deta i1 B, figure 2. Adjust DISPLAY GAIN 
control filII CW and adjust GAI~ cant rols M. 5 A' SB for 
a visual display amphtude of two boxes. 

Lock on a master station as follows: 

1. The master signal on the visual display oscillo­
scope will show nine pulses. If interference obscures 
the display, set the DISPLAY-RF selector to . NAR.·· 
Adjust RF reject controls to reduce interference. 

A blinking ninth pulse in the master group in­
dicates that the station is unrehable and 
should not be used. 

2. Adjust DRIFT M switch until the first eight mas­
ter pulses are aligned with master strobes as shown 
in detail B. 

3. Set DISPLAY sweep speed switch to "M." Visual 
display should be similar to detail C. The master 
pulse group appears on the top trace. 

4. Readjust DRIIT M switch for closer master pulse 
and strobe alignment. 

5. SET DISPLAY sweep speed switch to "F." The 
visual display will now be similar to detail D. 

6. Adjust GAIN M control for a visual display am 
plitude of two boxes. 

7. Readjust the DRIFT M switch for proper maste 
pulse alignment. 
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Note 

Proper alignment should be accomplished 
with the video display set for fast sweep and 
wide band. Align the pulse so that the notch 
(strobe) is sitting on approximately the third 
significant cycle of the RF pulse (detail D). 
The vertical index line is not used as a 
reference in this particular Situation. The 
fast sweep. narrow band display is not nor­
mally used for final alignment because the 
strobe is not presented. However. if it is 
necessary to use this presentation, align the 
pulse by slewing from right to left until the 
vertical index line is near the left-hand edge 
of the pulse. (Detail E. ) 

8. Set the DISPLA Y RF selector to .. VIDEO E~'"V ... If 
hase code is correct and relatively free of inter-
erence, pattern "A" shown in detail F should appear. 

pattern "B" appears, operate the CYCLE SHIFT 
witch to the opposite position. When the correct 
attern appears, return the DISPLA Y-RF selector to 
he original position. The red LOST SIG~AL M lamp 
hould extinguish. If not, turn the GAIN M control up 
lightly. 

9. Set the AUTO/MAN Switch to . AUTO ... In weak 
ignal areas, this step may be necessary before the 

LOST SIGNAL lamp is extinguished. 

Lock on a slave A station as follows: 

1. Set M-SA/M-SB switch to "M-SA'" 

2. Set DISPLAY sweep speed switch to "S." 

3. Adjust GAIN SA control for a visual amplitude 
f two boxes. 

4. Adjust SLEW SA control until strobes are aligned 
ith slave A pulses. 

5. Set DISPLAY sweep speed switch to "M." Master 
ulses appear on top trace and slave A pulses appear 
n bottom trace of visual display. 

6. Readjust SLEW SA switch for closer slave A 
lse and strobe alignment. 

7. Set DISPLAY sweep 8pHd switch to "F!' Visual 
play now shows eight superimposed master pulses 

n top trace and eight tNperf..mposed slave A pulses 
bottom trace. 

I. aeadjUt the SLEW SA switch for proper slave A 
e alignment. 

TO lC·123K·l 

Note 

Proper alignment should be accomplished 
with the video display set for fast sweep and 
wide band. Align the pulse so that the notch 
(strobe) is sitting on approximately the third 
significant cycle of the RF pulse (detail D). 
The vertical index line is not used as a 
reference in this particular situation. The 
fast sweep. narrow band display is not nor­
mally used for final alignment because the 
strobe is not presented. However. if it is 
necessary to use this presentation. align the 
pulse by slewing from right to left until the 
vertical index line is near the left-hand edge 
of the pulse. (Detail E. ) 

9. Readjust GAIN SA control for a visual display 
amplitude of two boxes. The red LOST SIGNAL SA 
lamp should extinguish within one minute. 

10. Set slave A AUTO/MAN switch to "AUTO." In 
weak signal areas, this step may be necessary before 
the LOST SIGNAL lamp is extinguished. 

Note 

If lamp remains on, check phase code pattern 
described in step (8) of master station lock-on 
procedure. 

Lock-on procedure for slave B stations are the same 
as those used for slave A. Repeat slave A lock-on 
procedure steps (1) through (10), substituting the SB 
switch position in place of SA switch position in the 
steps. 

When lOCk-on procedures for master. slave A. and 
slave B have been completed, proceed With the fol­
lowing steps: 

1. Adjust DISPLAY GAIN control for best viewofthe 
visual display. 

2. ~t the three GUARD switcbes to "eN. II 

3. Press and release STOP COUNTERS pushbutton. 
The counters will stop for approximately five seeoods. 

Note 

Use STOP COUNTERS pushbutton only if the 
8pHd of the aircraft makes it difficult to 
read the eounten. 
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4. On the R-1214 receiver obtain time difference 
eadings between master and slave A and master and 
lave B from TIME DIFFERENCE COUNTERS SA 
nd sa. The ENVELOPE counters indicate from 0.0 
o 99999 microseconds and the PHASE counters indi­
ate from 0.0 to 9. 9 microseconds with graduations 

'n tenths of a microsecond. 

Note 

To obtain a valid time difference readout on 
the E!\"\'ELOPE counter. add or subtract the 
E~"\'ELOPE SETTLI~G readout to or from 
the E!\"\'ELOPE counter to obtain the same 
valUE- as the PHASE counter. If the E;\"\'E­
LOk'E S£TTLI:-<G dial approaches the number 
•. 5, ' a void ambiguity by waiting until the 
value of the E:>',\'ELOPE SETTLI~G dIal 
drops to four or less. 

Note 

On the R-1214A transistorized receiver, ob­
tain time difference remains between master 
and slave A and master and slave B Crom the 
TIME DIFFERENCE digital displays. When 
the ENVELOPE SETTLING lamps have extin­
guished, re:1d the time difference ... -alues 
v:ithout mterpolation. 

To place the LORA."'i-C in standby operation: 

1. Place the power switch to "STBY," Power is re­
moved from the circuits but the crystal oven remains 
in operation. 

To restart operation from standby operation: 

1. Place the power switch to "ON." 

2. Lock on master, slave A, and slave B stations. 

To stop LORAN-C operation: 

1. Place the power switch to "OFF," 

5ky Wove Operation. 

Note 
If a ground wave cannot be detected by the 
LORAN receiver, the sky wave lamp will not 
illuminate even though the receiver is track­
ing a sky wave. 

If the SKY WAVE lamp illuminates, the receiver is 
tracking a sky wave on one or more pulse groups. The 
sky wave alarm circuitry is activated by detection of 
a ground wave ahead of the locked-on pulse. To de­
termine which pulse group is locked on toa sky wave: 

4·32H Change 11 

1. Turn all three GUARD switches off until the SKY 
WAVE lamp extinguishes. 

2. Turn on one GUARD switch at a time and leave on 
approximately one minute each. The pulse group 
locked on to the sky wave illuminates the SKY WA VE 
lamp. 

Note 

The sky wave alarm circuitry is susceptible 
to activation by RF noise. 

After determining which pulse group is locked on a 
sky wave. attempt to re-align this group on a ground 
wave. 

1. Set up video display for fast sweep, wide band. 

2, Slew the previously aligned pulse approximately 50 
microseconds to the right. 

3, Turn the RF gainupuntilthegroundwave becomes 
Visible and then align as in normal operation. 

4. If unable to see a ground wa ve on the video dls­
play, set AUTO'MAN switch to "AUTO." The re­
ceiver may be able to lock on even though the pulse 
is not visible on the dlsplay, 

5. If the receiver is unable to lock on to a groun 
wa ve. the sky wa ve can be used by applying correctio 
printed on the LORA~-C charts. 

Emergency Operation of LORAN C. 

When a LOST SIGNAL lamp illUminates, it indicates 
that the station has transmission troubles or its sig­
nals are not being received. The time dlfference mea­
surements for that station may not be valid. However. 
if distinct pulses are visible on the Visual display 
scope and receiver lock-on is evidenced by stable time 
delay indication, these time delay readings may be 
valid and may be used with caution. Each LORAN-C 
chain has two or more slave stations: the unused 
slaves may be locked on for time difference re~dings, 

Ground stations may periodically change their phase 
coding. U the receiver was locked on and tracking and 
all three LOST SIGNAL lamps illuminate Simultane­
ously (signals still present), check the video envelope 
presentation to ensure that the receiver is still proper­
ly phase coded. 

) 
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LORAN C VISU A L DISP LAY PATTER NS (TYPICAL) 
B MASTER 
ST ROBES, 

\ 
\ 

' ........ \ 
8 SLAVE 8 8SUWE A 
STROBES .., rSTROBES 

I / 
/ 7 

/ I •••• •••• ' 

-I 
' .... .... '\' 

SSWEEP, WIDE BAND (GAIN CONTROLS 
CCW, NO PULSES VISIBLE' 

MASTER 
STROBES 
~NOPULSES fJ 

S SWEEP, WIDE BAND (PULSE 
GROUPS ALIGNED WITH STROBES) 

D 

SL~VE ~ OR 8 F SWEEP. WIDE BAND (THIRD SIGNIFICANT 

4-32K 

F SWEEP, WIDE BAND, SKY WAVE 
INTERFERENCE PATTERN 

[B 
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STROBE (NOTCHI CYCLE OF PULSE A NED WITH STROBE, 

Figure 4-15C. 

• 

PATTERN A . CORRECT PHASE CODE 

F SWEEP, VIDEO ENV 

PATTERN B, INCORRECT PHASE CODE 

SLA VE A 
OR B PULSE 

\ 
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STATIC DISCHARGERS ANI ASA-3. 

Twelve static discharger~ are installed on the air­
craft to dissipate electrical charge accumulated by 
flying through rain, snow, or Ice crystals. Two of 
these are located on the trailing edge of each aileron, 
one on each wing tip, two on the trailing edge of each 
elevator, and two on the trailing edge of the rudder 
near the top. The dischargers consist of a cotton wick 
approximately 13 inches long, encased in a slightly 
shorter plastic sheath. For best results, the wick 
should protrude about 1-1/2 inches beyond the end of 
the sheath. 

TO lC-123K-l 

FM LIAISON RADIO SIT AN/ARC-44. 

(Some Aircraft). 

This set is an airborne, line-oI-sight, short range 
voice communications set, which is used by the pilot 
and copilot for two-way air-to-air or air-to-ground 
communication within the FMliaisonsetoperatingIre­
quency range from 24 to 51.9 megacycles. The FM 

Change 11 4-33 

1 

I 
t 



T. O. lC-123K-l 

liaison set consists of the following: radio receiver­
transmitter RT-294/ARC-44, control panel SB-327/ 
ARC-44, dynamotor DY-10'l/AR, antenna AT-454/ 
ARC. The receiver-transmitter, located on a shelfin 
the radio compartment (right-band tunnel), is a 
separately housed unit which converts audio frequency 
to radio frequency and vice versa. The control panel, 
located on the copilot's console. is a separately housed 
unit Which prod.des the control for applying power to 
the receiver-transmitter. The following controls are 
provided on the control panel, a power s'loitch marked 
ON-OFF. a volume control marked VOL, two frequency 
selector switches marked FREQ, and a selector s'lo1tch 
marked REM-LOCAL. The REM-LOCAL selector 
switch is inoperative and should be left in the LOCAL 
position. The dynamotor unit, located on a shelf in the 
radio compartment (right-hand tunnel), supplies high­
voltage de and 400-cycle-per-second ac power for op­
eration of the recein.'r-transmitter. The antenna is 
mounted on top of the nose fuselage section and serves 
as both a receiYing and transmitting antenna for the 
F~1 liaison set. Power for the operation of the set is 
supplied by the 20-\'0:1 d, primary bus. 

To operate the. equipment. proceed as follows: 
a. With external power source connected. energiZE 

primary bus. 
b. Turn power s'loitch on FM control panel to 0:-; 

position. Allow apprmamately 2 minutes warm-up 
period before operatlng frequency selector switches. 

c. Select the frequency of a known FM station by 
turning the frequency selector switches until the re­
quired frequency appears in the FREQ window. 

d. Ascertain that the REM-LOCAL switch is in 
the LOCAL position. 

e. Select proper interphone control position on 
the C-824'AIC-IO interphone control panel. 

f. Turn the receiYer VOL on the FM control panel 
for maximum volume, and if necessary, reduce the 
volume with the C-824 i AIC-IO VOL control. 

g. To eliminate background noise, turn SQUEL 
switch on SA-474/ AR switch assembly to the ON po­
sition. 

h. Contact FM station or other aircraft on several 
frequencies to insure that the frequency selector unit 
cycles properly. A 400-cycle tone should be heard 
in the headsets while changing frequencies. 

FM HOMING GROUP AN/AIA-31 

(Som. Aircraft). 

The ANI ARA-31 FM homing group is installed in con­
junction With the ANI ARC -33 FM liaison set. The 
FM homing group recei ves homing signals In the fre­
quency range of 24.0 to 51.9 megacycles. TWin anten­
nas, located on the nose section at fuselage station 
20. are COMected to a keyer, KY-149. The keyer ap­
plies the coded signal "D" to the incoming signals 
received by the left antenna, and the coded signal "U" 
to the incoming signals recei ved by the right antenna. 
When these signals are of equal intensity, they blend 
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Figure 4·16 

int(; a steady tone indicating that the transrrutt:;:~ 

station is directly ahead or behind the aircraft. A 
"0" signal indicates that the transmitting static;, 1'; 

to th(> left of the aircraft. and a ltV" signal indi.:'~tes 
that the station is to the right of the aircraft. The: 
switch assembly SA-474 'AR, located on the COpl\!)t'" 
console. contains fi\'e function s'lo1tches as follc,· ... s: 
one marked HOME, one marked SQt:EL, and three 
marked SPARE. Placing sv.itch number 1 in t:-,e 
HO~rE position permits the homing group to use the 
F~f liaison set to receive homing signals throu!;:: the 
homing antennas. Placing switch number 1 in the d,~,wn 
position permits normal use of the FM liaison set for 
communication, using the communication antenn:: on 
top of the nose fuselage section. Switch number 2 is 
normally in the SQVEL position which cuts down back­
ground and static nOises, but permits mediurr. and 
strong signals to be received. Placing switch number 
2 in the down position will permit the pick-up of weak­
er Signals, but static and background noise will in­
crease. Switches 3, 4, and 5 are assigned as spares 
and are inoperative. 

To operate the equipment. proceed as follows: 
a. Operate the FM liaison set as described abo\'e. 
b. Place the number 1 switch, located on the s'loitch 

pane I assembly SA-4 74/ AR, in the HOME position and 
the number 2 switch in the down position (squelch off). 

c. Select the frequency of a known FMtransmitting 
station. The coded "D" and "u" Signals or a steady 
400-cps on-course tone should be heard in the head­
set. 

d. With the FM transmitting station to tJ.e left of 
the aircraft, the code character "D" (dah-dit-dit) 
should be heard. 

e. With the FM transmitting station to the right of 
the aircraft, the code character "U" (dit-dit-dah) 
should be heard. 

f. With the aircraft headed directly toward the FM 
transmitting station, a steady foo-cps should be heard 
in the headset. 

g. Station passage is identified by a rapid fade of 
the 400 cps tone. 

h. The transmit and recei ve function cannot be used 
in the HOME position. 

) 
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i. When homing is required to a station having 

only FM capability, it is desirable to have the ground 
station transmit a carrier wave for approximately 40 
seconds and listen for 20 seconds alternately. The 
copilot will position switch number lin the down posi­
tion and listen during the 20-second silent period. This 
procedure permits voice communication to be rees­
tablished rapidly between the aircraft and ground when 
necessary. 

NAIIOW lAND VHF /FM IADIO SET FM·622A 

(Aircraft with T .0. 1C-123-5'9 incorporated). 

The FM-622A radio set provides frequency modulated 
90lce communications from aircraft to aircraft and 
aircraft to ground as well as homing and retransmit-

I 
ting (requires additional radio set) capabilities. On 
aircraft,serial numbers AF54-691 and AF54-698, the 
homing capability is not installed; therefore, the con­
trol panel mode selector knob is used to energize the 
transcei ver and only the T /R position is connected. The 
radio set operates over a line-of-sight distance, ap-
prOximately 35 mUes at 1000 feet altitude and no more 
than 140 miles at 10,000 feet altitude. A total of 920 
crystal controlled channels, 50 kilocycles apart are 
provided over the 30 to 76 megacycle range within 
the VHF band. The control panel, located on the co­
pllot's side panel, provides remote control operation 
of the set. An indicator (figure 1-58) located on the 
pllot's instrument panel, provides left, right and on 
course homing data display as well as station passage 
indication. Transmission and reception are accom­
plished on the same channel and can be selected from 
the control panel. Power to operate the set is derived 
from the 28-volt de emergency communications bus. 

a. To operate the set, place the function switch on 
the control panel in the T/R position for normal voice 
communications, RETRAN position for retransmission 
(additional set required) or HOME position for boming. 

b. Select the desired frequency with the switches 
on the control panel. 

Note 
A tone should be heard in tile headset while 
the radio set is tuning. 

c. Set the SQUELCH control on the control panel 
to DIS for disabling the squelch, CARR for normal 
aquelch operation or TONE for loDe squelch (selective 
ea1llng). 

Note 

HOME position automatically selects CARR 
equelch operation. 

Allow at least 20 seconds for warm-up. 

d. Press push-to-talk Switch, note atdetone in 
Ileadaet(s) and adjust VOLUME control for proper 
wlume. 

T. O. IC-123K-I 

e. To check homing function, place rotary selector 
switch on NAV MODE SEL panel to FM-622A posi­
tion. 

f. Place function selector switch on FM-622A con­
trol panel in HOME mode. The vertical needle should 
deflect to the right when aircraft is to the left of be­
ing on course, to the left when aircraft is to the right 
of being on course. The horizontal needle will rise 
when approaching the homing station and should dip 
after station passage. 

Note 

Any known FM station within range can be 
utilized for homing. H signal is not strong 
enough, flags on indicator Will appear. 

g. To stop equipment, turn function switch on con­
trol panel OFF. 

TlIC/KY.1 SPIICH INCIYPTION IQUIPMINT 

(Aircraft modified by 1.0. 1C-123-5I4). 

The TSEC/KY -8 speech encryption equipment is in­
stalled in conjunction with either the RT -850/ ARC -133 
or RT-872/ ARC -136 UHF command receiver-trans­
mitter. The equipment is installed to provide encod­
ing of voice transmissions through the UHF command 
radio set as well as decoding of the incoming coded 
UHF signals. A control panel is provided on the co­
pllotts side panel for remote control operatlon of the 
equipment. Power to operate the equipment is derived 
from the 28-volt de emergency communications bus. 

Note 

Functions of this equipment are classified. 

AIIIOINI LOUDSPIAKII SYSTEM (Aircraft 

modified in accordance with T .0. 1C.123-5I7). 

The Airborne Loudspeaker System (figure 4-17), in­
atalled in the eargo compartment at the left-hand aft 
troop door location, provides recorder playback and 
personal micropbone audio broadcast modes of trans­
mitUng aural information over a wide area. The 
equipment consists of a transistorized portable tape 
recorder, Sony Model No. TC-800E; loudspeaker, 
UniverB1ty Sound Model BUP; four transistorized 
audio ampllUers, AppJied Electro Mechanics Model 
Mo. AEM-DE-I482-Cj audio frequency transformer, 
AEM-JB-T-4j audio .. lector switch assembly, and 
microphone Model No. AE'M-MlC-2. The tape re­
corder provldes ncordlng aDd playback speedS of 
1-7/8 and S-S/4 lDc .... -per-HCond. Power for the 
operaUon of the tape ncorder Is supplied by elght 
_If-contained 1.5 wit de me "D" batteries. Power 
for the operatton 01 the audio amplifiers Is supplied 
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AIRBORNE LOUDSPEAKER .VSTE .. 
(AIRCRAFT MODIFIED IN ACCORDANCE WITH T. O. lC-123-587). 
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Figure 4·17 

I. SPEAKEI SYSTEM POWER JUNCTION BOX 
2. AUDIO FIEOUENCY AMPLIFIER 
3. TAPE IECOIDEI 
4. MICIOPHONE 
5. SPEAKEI MOUNT ASSEMBLY 
6. AUDIO SUEeTOI SWITCH ASSEMBLY 
7. LOUDSI'EAKEI 
•. AUDIO FIEQUENCY TlANSFOIMfi 

--~~-=~-------3 

~ • 



, , 
by the 28-volt dc secondary bus through four 15-amp 
circuit breakers located on the speaker system junc­
tion box. 

To operate the equipment. proceed u follows: 
a. Position volume I*1Il coatro1. located on each 

, "r the rO~l audi'J anlpl1fler •• to the OFF (or center) 
position. 

b. Place the power ON-OFF switch, located on 
each of the four audio amplifiers, to ON. 

Note 

An automatic protective circuit is incorporated 
in each audio amplifier to prevent damage 
from overload. U the protective circuit trips, 
power should not be applied aga1n until the 

. volume gain controls have been turned counter­
clockwise. To reset, the audio ampl1fler power 
switch is first placed to OFF and then to ON. 

c. Place the audio selector switch to the MICRO­
PHONE poSition. 

d. Depress the PIlsh-to-talk switch on the hand­
held microphone and commence speaking. 

e. Adjust the volume galn control on each of the 
four audiO amplifiers clockwise until the audio power 
level meter fluctuates. 

f. Repeat step (d) to assure that audio amplifier 
output is clear and intelligible. 

g. Release push-to-talk Switch on hand-held 
microphone and place the audio selector switch to the 
REcopnER position. 

Note 

Tape recorder should be loaded With a pre­
recorded tape. 

h. Repeat step (a) to allow for the operation of the 
tape recorder. 

i. Adjust TAPE SPEED selector to match the 
speed of the recorded tape. 

j. Adjust the tape recorder PLAYBACK VOL and 
PLAYBACK TONE controllmobs approximately half­
way of full travel. 

k. Depress tape recorder PORW ARD pushbutton 
to apply power and.tart tape. 

L Repeat ltep (e) to usure that audio amplifier 
output is clear and Intelliglble. 

iii. Depre.s tape recorder STOP puabbuttOD to stop 
tape and turn off tape recorder power. 

D. Place the power ON-OFF switch, located on 
eacb of the four audlo ampl1flers, to OFF. 

IXTIRIOR LIGHTING. 

I Exterior licbtlDg coul8ts of position JJa:bts, fuse­
lage .. 'fiption Ucbts, formation JJa:bts, IaDdlDg 
lights. and ? anti-coUlsion Ucbts. The position 
lights iDc:Jude a red JJa:bt on the left 1ri.Dc tip. a 
green Ugbt OD the rlgbt wing tip and a wblte and 
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yellow light OD the tall, just below the rudder. The 
fuselage U,hts consist of two pairs of wblte Ughts; 
ODe pair mounted OD top of the fuselage, the other 
pair mounted underneatb the fuselage. Each pair 
bas ODe dim and ODe bri&'ht Ught. Either dim or 
bri&'bt may be .elected. ThirteeD hmar white for­
mation liPts are .1DStal1ed OD top of the wiDg and 
fuselage iD such a manner as to form a "'''', Fixed 
Ia.ndin&' lights are tnstalled iD the leading edge of 
eacb WiD, outer puel. The rotating anti-coUision 
lights are mounted OD top of the vertical fiD, and the 
bottom of the fuaelage at .tatloD 145. If the aircraft 
is at an altitude, placiDg it Within! 5 degrees of the 
.homODtal plane of another aircraft, the anti-colli-
810n Ugbt flashes 90 times per minute. If the air­
craft Is iD excess of ! 5 degrees, but Within! 30 
degrees of the borlzontal plane, the anti -collision 
ligbl flashes 45 times per minute. A portable iDter­
aircraft stpal ligbt is provided in the crew com­
partment. Power for the exterior Ughting system 
is obtained from the primary 28-volt dc bus. 

'olition Uahtl Switch. 

A three-position, STEADY -OFF-FLASH switch (figure 
4-6) on the overhead panel provides selection of either 
steady or intermittent illumination of the poSition 
lights. 

'uI.laa. Naviaation Uahtl Switch. 

An ON-OFF switch (figure 4-6) on the overhead panel 
controls illumination of the fuselage lights. 

'olition Uahtl And 'uI.laa. Liahta Dimmina 
Switch. 

A two-position, DIM-BRIGHT, dimming switch (figure 
4-6) located on the overhead panel controls the inten­
sity of the position lights and fuselage lights wben 
these li&'bts are on. 

Anti-collillon Lltlht Switch. 

A two-position ON-OFF switch (figure 4-6) on the 
overhead panel, controls the rotatill&' anti-collision 
l1pts. 

f.r", .. I ... Lltht •• h ....... 
. 

A rIleoRat (flpre 4-1) OD the overhead panel controls 
the WumiDatiOD and lDteuity of the formation l18bts. 
'!be knob of the rbeoetat may be moved from OFF to 
DIM to tUum1Date the l1chts. Rotation of the bob to 
posltions between DIM and BRIGBT utabliabes the 
lDteDlJlty of the illumlDation. 
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CONTROL PANEL 
••• • cargo II_h •• 

Figure4.1B 

LandinI Lilht Switchea. 

Each fixed landing light installed in the outer panel of 
each wing is controlled by a two-position landing 

• light switch (figure 1-3) on the control pedestal. 

Interaircra't Sllnal Lilht (Aldia Lamp,. 

An interaircraft signal light (figure 1-39) with its 
respective outlet is located on a snap-spring bracket 
on the aft face of the pilot's console. A sight integral 
to the lamp is provided for use during interaircraft 
~. Four filters are provided for use on the 
algoa! J1gDt; red, amber, green, and dimming. These 
filters are carried in a case (figure 1-39) located at 
the bue of the pllot's console. The Interaircraft 
IdgDal JiIht may be powered from an ouUet (figure 
1-40) on the copllot's console. 
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INTERIOR LIGHTING. 

Interior lighting in the cargo compartment consists 
of the following: ten dome lights and twelve floor lights 
spaced throughout the compartment, a radio com­
partment light, and one dome light at the entrance 
door. Crew compartment lighting includes two dome 
lights mounted in the crew compartment ceiling, a 
spotlight mounted on each side of the overhead panel, 
edge lights for lighting the overhead panel, red flood­
lights and edge lights for the main Instrument panel, a 
magnetic compass light, two magnetic compass card 
bolder lights, and edge lights for the pilot's and co­
pilot's radio consoles. On aircraft with a navigator's 
station, lighting includes a fixed light which Is the 
right forward cargo compartment dome light, a work 
table Swivel light, iDStrument panel lights, and inter­
phone panel. lights. All interior lights are .powered 
by the primary 28-volt dc system. 

j 

J. 
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Cock pl. Dom. Lllh ••• h.o ...... 

Two rheostats located on the accessory control panel 
(figure 4-6) control the two dome Ughts In the crew 
compartment. When either the white or red Ught 
rheostat Is tuned from OFF to DIM to BRIGHT, In­
tensity of the Ughts is 'fU'led. 

Cr.w Comp.rtm.n. Sp.tUlht •• 

A spotUght is located on the forward left and right 
edges of the pilot's overhead panel with a built-in 
8'W1tch rheostat. Red or white illumination can be 
obtained by replacement or removal of the red filter 
lens. The spotUghts may be removed from their 
brackets for use as hand flashUghts. 

,n.t.' In.trum.n. Lllht •• h ••• t •••• 

Pilot's instrument panel Ugbting is controlled by four 
rheostats on the accessory control panel. Three of 
these (figure 4-6) controls the instrument panel edge 
Ughts, while one (figure 4-6) controls the red instru­
ment flood lights which are mounted under the instru­
ment panel anti-glare bood. 

Oy.rh •• eI '.n.1 Lilh ... h ••• t.t •• 

The overhead panel Ughting is controlled by a rheo­
stat (figure 4-6) on the accessory control panel. Tbls 
rheostat controls the intenSity of the panel edge lights. 

•• In.tic C.mp ••• Lllh •• h ••• t ••• 

The compass Ught, located in the magnetic compass, 
i. controlled by a rbeostat (figure 4-6) on the acces­
sory control panel. Power for illumination of the 
magnetic compass Ught is obtained from the primary 
38-volt dc bus. 

•• In.tic C.mp ••• C.rel HoIeI.r Litht. 

The compass card bolder Ught, locatedinthecompass 
card bolder in the left and right edges of the pilot's 
overbead 'panel, is controlled by the magnetic compass 
Ught rbeostat. 

a.eli. C.n •• I. '.n.1 Lllh .. ah ... t.t •• 

A rbeoltat on eacb radio couole panel (figures 1-39 
aad 1 .... 0) cOld:roJa illumination of tbe couole panel. 
IDtena1ty of Ughts may be varied by the rheostat ad­
jutment. 
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..eli. '.n.1 Lilh ••• h.o ••• t (,.eI •• t.I). 

The radio control panel rheostat (figure 4-6) on the 
accessory control panel provides control of the pedes­
tal radio panel edge Ughts. 

C.ntr.1 ,.nel Lilht •• h.o.t.t (,.eI •• tal). 

A rbeostat (figure 4-6) on the accessory control panel 
provides the usual IntenSity control of the control 
pedestal edge Ughts. 

Nayilator'. Station Lilh. (S.m. Aircraft). 

The fixed Ught (figure 4-22) at the navlgator's station 
is controlled by the switches for the red and white 
forward cargo compartment dome lights. To operate 
this Ught the cargo compartment lights master swltcr 
BlUst be In either the RED & WHITE or RED ONLY 
position. 

Nayilator'. Swiy.1 Lilh •• h ••• ta' 
,Some Aircraft). 

A rheostat (figure 4-23) On the navigator's Switch 
panel controls the operation and intenSity of the swivel 
Ught (figure 4-23) on the navigator's worktable. 

Nay1la'.r'. In.trum.nt Lilh ••• h.o.tat 
,Som. Aircr.ft) • 

A rheostat (figure 4-23) on the navigator's switch 
panel controls the operation and intensity of the il­
lumination of the navigator's instrument panel and 
interphone panel. 

A'U C.mpartm.nt Lilh •• h ••• tat. 

A spotUght (figure 4-28) mounted In the APU com­
partment is provided for illumination of the APU area 
and is controlled by a rheostat on the Ught itseU. 

aaell. C.m,artm.nt Lltht. 

'!'be radio compartment, located below the crew com­
partment on the right hand side of the aircraft, is 
illuminated by a red, white, or red and wbtte dome 
IIBbt in accordance With the posltionofthetwo tnritch­
.. (ftpre 4-14) to the right of the radio compartment I 
entrance. Tbe caqo compartment master Ugbts 
nltcb must be in lIOme po8ltionother than OFF. 
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OXYGEN DURATION ~ 
_an-hours J 

CABIN ALTITUD~-FEET 

10,000 15,000 20,000 25,000 30,000 

400 
7.2 5.4 4.5 3.9 4.2 

350 - 6.3 4.7 3.9 3.5 3.7 
'" Do 

I 300 
Mol 5.4 4.0 3.3 3.0 3.1 
~ 

FOUR. =» 
'" BOTTlE '" 250 

SYSTEM 
Mol 4.5 3.4 2.8 2.5 2.6 ~ 
Do 

""" 200 
C) 3.6 2.7 2.3 2.0 2.1 cc 
C) 

150 
2.7 2.0 1.7 1.5 1.6 

WHITE FIGURES: Diluter lever 100 
in 100% OXYGEN 1.8 1.4 1.1 1.0 1.1 

BLACK FIGURES: Diluter lever 
in NORMAL 400 

10.8 8.1 6.7 5.8 6.3 

350 -'" 9.4 7.0 5.8 5.2 5.5 

i 300 

""" 8.1 6.0 4.9 4.5 4.6 
~ 

SIX- =» 
BOTTlE '" 250 fit 

SYSTEM """ 6.7 5.1 4.2 3.7 3.9 ~ 
Do 

""" 200 
C) 5.4 4.0 3.4 3.0 3.1 cc 
0 

150 \ 

4.0 3.0 2.5 2.2 2.4 
, 

Figure 4-19 100 
2.7 2.1 1.6 1.5 1.6 

j 
aELOW 

THE AIOVE FIGUIES IEPIESENT THE ESTIMATED MAN-HOUIS ALWAYS 
AVAILAILE TO THE PILOT. THESE FIGUIES AlE ALSO VALID fOR THE 

~ 100 PSI COPilOT If THE NAVIGATOI IS NOT CARRIED. HOWEVER, WHEN THE 

EMERGENCY! 
NAVIGATOI IS USING OXYGEN, DIVIDE THE AIOVE FIGUIES IY 2 TO 
OBTAIN THE DUIATION IN MAN-HOUIS FOI 10TH THE COPILOT AND 

Descend to altitude THE NAVIGATOR. 
not requiring oxygen. 
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Wamln, U,ht. Dhn.ln, Iwltch ,Ie •• Aircraft'. 

A ftl'D1ftg I1gbt dlmmiac n1tch (flcu.re f-8) on the 
acee.80ry control ,..1 Is proIlded to eaable the 

• pilots to dlm all crew computmeDt warning J1ghts 
forDllbtfUchta. Tbt.i. a t"Wo-poeltion togle awttch. 
lPriac-loaded to an unmarked center po.ition. When 
the nltcb i. placed momentarily in DIM. additional 
..... atance i. added to the warning J1ght circuits by 
the action of four dimminc relay •• and the J1ghts are 
dimmed accordingly. n I. DOt nece.sary to bold the 
nltcb In the DIM poeition 81DCe the dimming relays, 
ODee cJoHd, are held cloeed by I8-YOltde power from 
the primary bua. When the nltch I. placed in 
BRIGHT. the dimming relay. are deenergLzed. and 
the Intenatty of the J1gbts iDere ..... 

Note 

Sbou1d a power failure occur on the primary 
bua, all warninc I1gbts on the fllght emer­
poey bua will be automatically reset to bright. 
and tho.e J1ghts on the primary bus will go 
out. Upon restoring power to the primary 
bus, all warning J1ghts will be bright. but may 
be dimmed by placing the warning lights dim­
ming .wltch momentarily In DIM. 

Car,. C.mpartm.nt LI,ht. Ma.t.r Iwltch. 

The three-position RED " WB1TE-<>FF-RED ONLY 
carlO compartment upts master .wltcb (figure 4-6). 
located on the acceaeory control puel, affords the 
pilot muter control 01 carso compartment lighting. 
When tbl. nltch I. placed in RED" WHITE, It makes 
pos.lble red or wbite Jicbt selection by the individual 
Jicbt .wltche. located on the carsocompartment lights 
nltcb box (figure f.18). With the muter rtrltch in 
the RED ONLY PQ8ition. the carlO compartment red 
u.pta are operative. and when In OFF poeltion, all 
nltche. on the carso compar1meDt J1gbts .wltch box 
are inoperative. On AP 55 .. 555 and aubaequent air­
craft, the RED ONLY poIIltion will dlm the three sets 
01 troop jump IIIpa.l upts In the carlO compart­
ment and taU section. Dlmmtnc wU1 improve the 
'rialon 01 troops during rdpt drop8 and reduce the 
posalb1l1ty 01 nemy detection. OIl these aircraft, If 
it Is de81.red to have the jump J1gbts dimmed and the 
earco compartment blacked out. the red Jlcbt8 mu.t 
be bmaed off at the carlO compartmeDt upts nltcb 

~box.. 

, c. .... c..p.,....nt fI •• r Anti D ••• Lith .. 
Iw ...... 

SI&bt ca:rco compartment Door and dome I1gbta COIl­

trol nltelae.. Ioclled .. the carao compartment 
Jl&bta nltch box, dlnetlJ CCIIItrollUamlnatlon 01 the 
carco compartment Door IDddomel1gbtaandtbetroop 
door Jicbt. Pour 01 the 8Wltcbea afford either red or 
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white selection of the fioor lights and four Switches 
afford similar .election of the dome lights. Light 
selection as accompll.hed by these Switches. is only 
po.sible in accordance with the position of the pilot's 
carlO compartment muter lights .witch. Although 
all carlO I1gbts are powered by the primary 28-volt 
de bua, failure of the eecODdary de bus will render the 
carlO lights inoperative. On some aircraft, the for­
ward dome upt on the rtcbt side of the cargo com­
partment i. at the navigator'. station. 

T. Tum Car,. C •• part •• nt U,ht. On. 

Because control of the carso compartment fioor and 
dome lights I. dependent upon the energlzatlon of the 
secondary de bus. the followinc procedure for turn­
Ing on the.e llchts .hould be employed when either 
~ne-dr1ven generator or both generators are not 
operating: 

a. Battery - ON. 
b. CarlO compartment lights master switch RED 

ONLY or RED" WHITE as desired. 
c. Secondary bus - MONITOR. 
d. CarlO compartment floor and dome light swltch­

es - As desired. 

When both englne-driven pnerators are operating the 
lights are turned on by employing the following pro­
cedure: 

a. CarlO compartment lights master swltcb - RED 
ONLY or RED " WHITE as desired. 

b. CarlO compartment floor and dome llcbtswltcb. 
es - As desired. 

OXYGEN SYSTEM. 

Two separate gueou.. demand-type oxygen systems 
are inatalled. 0De.,am aupplles the pilot; the 
other. the copilot. On eome aircraft. the navigator 
receives oxygen from the COpilot's oxygen system. 

IYlnM COMPONINTI. 

Each system coM1ats of two (three on some aircraft) 
F-l .hatter-proof cJCl1nder. filled to a pressure of 
425 .... a .uk replator unit. a demand regulator 
1IIII.t. a portable unit recharger outlet. a flow indicator. 
a pre •• ure pp. aDd the related metal or rubber tub­
Ing and connection.. Both .J8lem. are simultaneously 
filled through the flller ftlve forward of the front 
entrance door. Cbeclt ftlvea prevent now back Into 
the filler line.. No cl"OUfeecl provt..lOlUl between lbe 
pilot'. and copilot' • .,..... are incorporated. Two 
A-I low-preuve portable CIaI'.JPD units, cOllaiatingof 
... 0ZJPIl CJIlDder IIIId npJator. are provided for 
.. bJ the crew when ltlsaee......,for them to move 
about tn the aircraft at altltadea requlrtng the use of 
oxypm. Refer to Servic:iag. Plgure 1-12 for OXJIen 
8peClfleatlon. 
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Note 

As an alrcraft ascends to hlP altitudes, 
where the temperature Is normally quite low, 
the oxygen cyUnders become chilled. AI, the 
cyUnders grow colder, the oxygen gace pres­
sure Is reduced, eomettmes rather rapidly. 
With a l00"F decrease In temperature In the 
cyUnders, the gace pressure can be expected 
to drop 20%. This rapid fall In pressure Is 
occasionally a cause for unnecessary alarm. 
All the oxygen is still there, and as the air­
craft descends to warmer altitudes, the pres. 
sure will tend to rise again. so that the rate 
of oxygen usage may appear to be slower than 
normal. A rapid fall In oxygen pressure 
while the aircraft Is In level flight, or wbile 
it Is descending, Is not ordinarily due to fall­
ing temperature, of course. When this hap­
pens, leakage or loss 01 oxygen must be sus­
pected. 

Dllut.r Demand OX1,en I.,ulalor. 

A diluter demand oxygen regulator (figures 1-39 or 
1-40) Is installed on the pilot's and COpilot's con­
soles. On some aircraft, the navigator's oxygen 
regulator (figure 4-22) Is Installed to the right of 
the crew compartment entrance on the cargo com­
partment forward bulkhead. Each replator incor­
porates a diluter lever with two positions, NORMAL 
OXYGEN, and 100% OXYGEN. In the NORMAL OXY­
GEN position the regulator automatically mixes the 
proper quantities 01 air and oxygen, the ratio depend­
Ing upon altitude. The quantity of the mlzture deUver­
ed depends upon the brea1b1ng of the user. A red 
emergency knob Is provided which may be used In 
event the demand oxygen replator becomes Inop­
erative. This emergency knob 11 always aalety­
wired cl08ed and sbould be opeoed ODly In case of 
replator failure. When the emergency valve i.turn­
ed counterclockwise, it permits a cootlnuous now of 
oxygen to the user, bypasstng the regulator assembly. 

OX1,.n '11I.r Val., •• 

The pilot's and copilot's oxygen .,8tem. are refilled 
It the oxygen filler valve. Tb1s valve 1. located OIl 

the lower left stde of the fuMlage DOle aec:tioo, be­
Death IUllCce.s panel. 

'.rt.ltl. OX1,.n l.ttI ••• ch ..... r •• 

The portable oxygen bottle. prcmded for the p.Jat and 
copllot may be recbarpd It tile JX)rtable bottle re­
charger points It each pIlot'a atatioo. A portable 
oxygen bottle (ftgure. 1-38 or 1-40) la mounted aft 
01 each P.1ot's seat. PluglDg a JX)rtable bottle Into 
the recharger unit will recharge tile bottle up to 
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system pressure. On some aircraft, an additional 
portable oxygen bottle recharger point Is provided 
on the cargo compartment forward bulkhead to the 
right of the oxygen compartment entrance. 

O.".n Indle.'ora. 

An oXY&en presure llie (fagures 1-58 and 4·23) is located 
on the pilot',. copilot's, and navieator', instrument panels. 
These pressure llies show the oxygen pressure available 
lor use. Since the pilot" and the copilot', oxygen systems 
are Independent or each other, each glie will indicate in 
psi the pressure in Its related system. The navigator's 
pressure glie indicates the pressure existing in the 
eopUot', oxygen system. For satisfactory operation of 
the system, the llie should read from 100 pounds mini· 
mum to 425 pounds maximu. One bUnker·type oxygen 
flow indicator (figures 1-58 and 4·23) is mounted on each 
pilot', Instrument panel and on the navigator's instrument 
panel. This unit indicates by blinking action that oxygen 
ilflowing to its respective oxygen mask. 

NOIMAL OPI.ATION 0' OXTGIN IYIUM. 

Note 

Only a demlUld oxygen mask should be used. 

•• The diluter lever 00 the diluter demand regu­
lator .hould always be set at the NORMAL OXYGEN 
..,.itloo except UDder emerpncy Condltl0D8. 

Note 

Each crew member abould check Ill. oxygen 
recWator with the diluter valve first at the 
NORMAL OXYGEN poaltioo and then at the 
1001 OXYGEN pGIltion as follow: Remove 
muk and blow patly Into end of the oxygen 
rep1ator bose u duri. normal eDalat1on. 
If there 1. a realatuce to blowlas, the .,.tem 
I. utlaflCtory. UUle or DO ......... ce to 
bIowt. 1nd1clte. a faulty demand dilFhragm 
or dlluter all' 'f&1ve. 

IM •• OINCY O ••• AIION 0' OXYO.MIYITIM. 

a. With .,mptoms of tile ouet of anoDa, or U 
smote or fuel fumea abouJ4 oater the cabln, set 
diluter lever of the replaIor to 1001 OXYGEN. 

b. If tile demand nplator abouJ4 become inop­
erative, opeo the emerpDC-': 'f&1ft of the regWator 
bJ breaJdag alety wire and tund. tile red emer­
pocylmob counterclockwise. 



, 
I WARNING I 

When use of 1001 OXYGEN or the emer­
gency valve becomes DeCe8aaJ")', the pilot 
should be informed 01 tbts actioo. Use of 
1001 OXYGEN or opening of the emergency 
valve will reduce oxygen duration. After the 
emergency is over, set diluter lever to NOR­
MAL OXYGEN. 

NAVIGATION EQUIPMENT. 

SLAVID GYIO MAGNnlC COMPASS SYSTIM. 

The slaved gyro magnetic compass' (J -2 compass 
system) combines the functions of both a directional 
gyro and a magnetic compass. The system consists 
of a remote compass transmitter installed in the left 
Wing, a gyro unit, an amplifier unit, and an indicator. 
In the slaved position the compass is synchronized 
at all times With the earth's magnetic meridian by 
means of a remote compass transmitter. The remote 
compass transmitter is a pendulously mounted in­
strument,which, by normally maintaining a horizontal 
position. accurately obtains its directional reading 
from the horizontal component of theearth'smagnetic 
field. Information from the remote compass trans­
mitter is sent to the nux valve synchro in the direc­
tional gyro control where iUs compared With the posi­
tion of the gyro. Any error between the two is trans­
mitted to an amplifier where it 18 amplified and sent 
back to an electric motor in the directional gyro con­
trol. The motor drives the gyro untillt Is properly 
aligned with the remote compass transmitter and no 
error signal exists. At the same time, the pilot's 
beading indicator pointer and, on 80me aircraft, the 
navlgator's indicaior pointer follow the movements 
of the gyro and IDdlcate the magnetic beading of the 
aircraft. The gyroeeope fum1ahes an Inertia force 
whicb maintains a Mable, accurate reference for the 
indicator during COUI'H changes or maneuvers 01 the 
aircraft. Due to bearing frictiOll, unbalance, and the 
earth's rotation, the gyroecope, and consequently the 
pointer, will tend to drift slowly. In the slaved Coll­
dition, the pointer Is automal1caUy reset by the mag­
netic component of the sytItem. However, in the un­
slaved condition when the lutrument Is used as a 
directional pTO, it cannot be reeet and prece.sion 
errors must be tall:en lDto coulderatlon. The gyro 
.... etlc compus system 11 a.1IJo used to cootrol the 

t 
canII 01 the radio magnetic IDdlcators. Power for 
operation 01 the .laved pTO magnetic compu • .,.s­
tem DOrmaUy is cbtalned from the l1D&le-phase in­
'fIIrier. the pilot'. or apare three-pbue inverter and 
tile 18-'fOlt de fllght emerpncy bus. 

COMPAIIIIONAL POWII AMPLIf.,I. 

A campu •• igDal power ampl1fier II provided to per­
mit the operation of several 1Dd1c:atora by &mpllfyiJlg 

I tile mapetic compu •• lgualfrolll the remole compass 
traumltter aDd lam."" •• tbe DeCUIIILI'Y ac wltapa 

for operation of t!'e repeater indicators. The inputs 
to the compass slgDal power amplifier are the gyro 
magnetic compass signal and U5-volt ac 400-cycle 
single-phase inverter. The outputs of the compas~ 
Signal power amplifier are an amplified gyro magnetic 
compass 8ignal ca~le of driving additional indicators 
aDd ac 1'Oltages (400-cycle, single-phase) of 26. 5, 36, 
aDd 75 volts. These 1Dputs are used to supply the nec­
essary information and excitation for operating the 
navigational night instruments. Refer to figure 4-20. 

WARNING I 
With partial or complete loss of the ME -IA 
Compass Amplifier, it is posable to have 
erroneous indications on pilot's heading indi­
cator, the ID-249 and the m·250. There 
wUl be no "OFF" flags or warning lights dis­
played. 

Di.tribution Of Amplifier Output •• 

The amplified gyro magnetic compass Signal is applied 
to: 

a. The stator of the heading (Wind drift) autosyn of 
the course indicator (ID-249). 

b. The stators of the card autosyns of the radio 
magnetic indicators (ID-250). 

c. The stator of the differential synchro generator 
of the bearing converter (ID-251). 

d. The stator of the differential synchro trans­
mitter of the azimuth indicator (ID-307). on aircraft 
equipped With TACAN. 

e. The stators of the pointer autosyn in the pilot's 
directional indicator and the navigator's heading in­
dicator (on aircraft equipped With a navigator's sta­
tion). 
The 26.5 volts ac output Is applied to: 

a. The rotor of the heading (Wind drift) pointer 
autosyn of the couree indicator (ID-249). 

b. The rotors of the card autoayn of all radio 
magnetic Indicators (ID-250). 

c. The rotors 01 the No.2 pointer autosyn of both 
radio magnetic IDdlcators (ID-250) on aircraft With 
single radio ComPU8 installation. 

d. The rotor of the No. 2 pointer autosyn of the 
pilot'8 radio magnetic Indicaior (ID-250) on aircraft 
with dual radio compus installation. 

e. The fixed pbase of the two-pbase motor of the 
beartac converter. 

f. The VOR receiver, where this voltage Is used 
to power the circult which drives the variable phase 
01 the reversible motor in the beartag converter. 

I. The 8tator 01 the fuDdamental IrJ'Dchro resolver 
of the uimuth lndlcator OIl aircraft equipped With 
TACAN. 

OIl aircraft modlfied III accordance with TCTO IC-
123B-828, the 16.5 't'Olts ac output Is applied to: 

a. The rotor 01 the head1111 (wind drift) poiDter" 
autoeyn of the couree lndlcator (ID-249), 
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NOTE: 
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b. The rotors of the card autosyns of all radio 
magnetic indicators (ID-250). 

c. The rotors of the No.2 pointer autosyns of both 
radio magnetic indicators (ID-250) on aircraft With 
single radio compass installation. 

d. The rotor of the No.2 pointer autosyn of the 
pilot's radio magnetic indicator (ID-250) on aircraft 
With dual radio compass installation. 

e. The rotor of the No.2 pointer autosyn of the 
copilot's radio magnetic indicator (ID-250). on air­
craft with dual radio compass installation, whenever 
UHF direction finding is selected. 

f. The rotor of the synchro generator of the UHF 
directional antenna. 

g. The fixed phase of the two-phase motor of the 
bearing converter. 

h. The VOR receiver, where this voltage is used 
to power the circuit which drives the variable phase 
of the reversible motor in the bearing converter. 

1. The stator of the fundamental synchro resolver 
of the azimuth indicator on aircraft equipped with 
TACAN. 

The 36-volt ac output is applied to; 
a. The rotors of the autosyns in the loop antenna 

position transmitters. 
b. The rotors of the No. I pointer autosyns of the 

radio magnetic indicators (ID-250). 
c. The rotor of the No. 2 pointer autosyn of the 

cOpilot's radio magnetic indicator (ID-250) on air­
craft with dual radio compass installation, except 
when UHF direction finding is selected on aircraft 
modified in accordance with TCTO IC -123B-628. 

The 75-volt ac po;wer output of the compass signal 
power amplifier is applied to the rotor of the pointer 
autosyn in the pilot's heading indicator and the navi­
gator's heading indicator (on aircraft equipped With 
navigator's station). 

Imer,eney Operation • 

Emergency operation of the compass system will de­
pend on the cause of the failure. A failure of one of 
the three components (remote compass transmitter, 
compass amplUier, or indicators lor of power sources 
(single-phase or three-phase) will cause the compass 
8ystem to fail. Proper operation of power sources 
can be determined by observing engine pressure in-
8truments(single-pbase power)and switching to an 
alternate source of three-phase power. If single­
phase power bas been lost, the pilot's heading indica­
tor should continue to function using an unampliIied 
signal from the remote compass transmitter and one 
phase of tbe tbree-pbase inverter powering the pilot's 
instruments. U tbe cbange-over relay bas failed to 
effect this mode of operation, tbe change may be made 
manually by positioaiDc tbe remote compass switch 
(on the left wbeel well) to THREE -PHASE EMER-

.GENCY. 

Positioning the remote compass switch to THREE­
PHASE EMERGENCY will also bypass portiOns of the 
compass amplifier. U the amplifier bas failed, the 

Change 7 4-44A/(4-44B bla.nk) 

r 
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pilot's indicator may returnto normal operation; how­
ever,allotherheadbJg iDStruments will 'be inoperative 
(RMI card etc.). 

As a last resort, tbe campi •• may be l'IIWlaved caus­
lug the pilot's iDStrumeat to become a pro beading 
iDdlcator that will precede Db aDy otber JYl'O. Tbis 
will restore partial operation ID tbe e .. at of fallure ID 
tbe remote compass transmitter. 

U cbangiDg to alternate power sovces aod onslaving 
tbe IDBtrument bas no eUect, the fallure probably can-

T.O. lC-123K-l 

not be corrected and further operations will have tol 
be conducted with reference to the stand-by magnetic 
compus. 

........ C .... p ... Iwltch. 

A two-position remote compass switch (figure 4-21) 
is mounted on the ac circuit breaker and relay panel 
at the left wheel well. Switch posltlons are SINGLE-

Qw:Ice 'J 4-45 
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PHASE NORMAL and THREE-PHASE EMERGENCY. 
In the SINGLE-PHASE NORMAL position, the slaved 
gyro compass system receives single-phase power 
from the single-phase inverter. If the single-phase 
inverter should fall, an automatic cbangeOver is "ac­
complished, permitting single-phase power from one 
winding of the three-phase inverter (pilot's or spare, 
whichever is operating) to supply single-phase power 
to the slaved gyro compass system. However, 1! the 
changeover does not occur because of relay fallure, 
placing the remote compass switch to the THREE­
PHASE EMERGENCY position will manually accom­
plish the changeover which is normally accomplish­
ed automatically. These emergency provisions re­
store only the pilot's heading indicator. The na v1gator' s 
heading indicator, radio magnetic indicators and head­
ing pointer of the course indicator become inoperative 
should single-phase inverter failure occur or the re­
mote compass switch be placed in the THREE-PHASE 
EMERGENCY position. 

'lIot'l Headinllndicator. 

The pilot's heading indicator is an autosyn instru­
ment in which the pointer moves with respect to the 
card. The card is calibrated at intervals of two de­
grees, with the compass directions N, E, S, and W 
marked. The card and pointer may be manually rotat­
ed simultaneously, but not separately, by a knob to 
bring any desired calibration of the card to any posi­
tion on the dial. Eight equally-spaced stationary bezel 
marks on the dial serve as indices for the card; con­
ventionally, the top bezel mark 1s considered to re­
present the heading of the aircraft and serves as a 
lubber line. The stator of the pointer autosyn is at­
tached to and moves with the card. The stator is 
energized by the gyro magnetic compass signal which 
It receives normally from the compass Signal power 
ampl1fler. The rotor of the pointer autosyn normally 
uses 75-volt ac power from the compass signal power 
amplifier. In the event of fallure of the single-phase 
inverter, the pilot'S heading Indicator Is automatically 
supplied power from alternate sources: the stator re­
ceives the gyro magnetic compass signal directly 
from the directional gyro control and the rotor Is sup­
plied 115-volt single-phase ac power from one-phase 
of the pilot's or spare three-phase Inverter depending 
upon which three-phase Inverter is operating to supply 
the pilot's Instruments. In the event of failure of the 
compass signal power ampllfier without failure of the 
aingle-pbase inverter, the pilot's heading Indicator 
Win be inoperative unless the remote compass switch 
is poattiOlled to THREE-PHASE EMERGENCY, by 
which action the alternate power sources are permitted 
to supply the lutrument. The slaved gyro magnetic 
compass system and the pilot's or spare (as alternate 
for pilot's) three-phase inverter operate from the 
fUght emergency bus; therefore, unless this equip­
ment falls, the pilot's heading indicator Is operable as 
long as any source of electrical power is available on 
the-aircraft. In the event the remote compass trans-
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mitter of the slaved gyro magnetic compass system 
fails, the pilot's heading indicator may still be used 
as a directional gyro by placing the slaving cutouts 
switch to OUT. When USing the pilot's heading in­
dicator as a directional gyro only, it is necessary to 
keep in mind that gyro precessional errors w111 be 
introduced over an extended time, and the pointer of 
the instrument cannot be manually reset to show 
magnetic h~ading readable from the card. The pointer 
may, however, be reset with respect to the bezel marks 
on the dial by rotating the card and pointer together. 

Malnetic Siayed Operation. 

a. Compass slaviruz cutout switch - IN. I 
b. Energize the compass system and allow a three­

minute warm-up oeriod. 
c. Rotate the SET COURSE knob to set the dial 

index to the desired heading. 

A constant heading can be flown by controlllng the 
aircraft to keep the pointer aligned with the bezel 
index. Turns of 45, 90 or 180 degrees can be made 
by setting the dial index, with the overlapping pointer 
against the zero bezel index and flying the aircraft to 
align the pointer with the 45 and 90 degrees bezel 
indices on both sides of the zero index or with the 
index at 180 degrees. The final heading may be set 
against the zero bezel index by means of the SET 
COURSE knob. 

Note 

Errors of up to five degrees in heading will 
be introduced due to normal dive, climb, or 
bank. 

CompallSlavinl Cutout Switch. 

A two-position slaving cutout switch (figure 1-58) is 
mounted on the pilot's instrument panel. Switch posi­
tions are IN and OUT. When this switch Is positioned 
to IN, the pilot's heading indicator and, on some air­
craft, the navigator's beading indicator are slaved 
to the flux gate transmitter; hence, the indicators 
show the aircraft's magnetic beading. In the OUT 
poSition, the Indicators function merely as gyro direc­
tional indicators. 

Note 

If the aircraft electrical system is energized 
wben the cutout Switch is moved from OUT 
to IN, fast slaving of the indicator will not 
OCcur and it may require up to 20 minutes for 
the Indicators to show an accurate beading. 
By toggling the pilot's three-pbue inverter 
switch OFF and then ON, the fut .laving feature 
of the system is restored and the Indicators 
should be properly aligned within approxi­
mately three minutes. 
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The copilot's beading ladlcator Is a eIlreet1OD1lpro 
only IDc:l lives DO mapet1c .... dlne Information ex· 
cept that the card or pointer may be manusUy set by 
reference to the mapet1c compus. Tbe card Is 
calibrated at iDle ..... 01 ftft decr'" aDd, by meW 
01 a bob, may be rotated .... ultaDeoaelJ wltb the 
pointer to brine lUIy deslred cal1bratlon 01 tbe card 
to lUIy posltion GIl the dial. A HCODd Imob permits 
pomtiODlDC of the poi.Dter with reapect to the card.. 
llDce the copilot's .... dI"I lDdlcaior 18 Dot mapeti­
callJ .. If-correctine, IJI'O preceulODll errors will 
be iIlb'oduced over lUI .... eDded period 01 time. 

..... I .... r·. H ........ latlle ... , esa-. AI,craft). 

A f:Jpe V·3 beadlnc lDdlcator, p!'O'IlcII.ac a coatIDUous 
lDdlcatlonolthealrcraft's mllpltlc .......... la_t-
ed on the aanptor's lDIItrament .... L 'ne dial la' 
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calibrated at two-degree intervals by dull black paint 
and at flve-degree intervals by luminescent paint. 
Bezel IndeX marts are provided at 0", 450

, 180" and 
3150

• A bob on the IDdlcator permits manual ro­
tation of the eIlal aDd pointer slmultaneD\l8ly to any 
desired position. Tbe beading ladlcator requires op­
eratlon of the slaved IJro mapet1c compass system 
and the compus stpal power ampl1fler which em­
ploys 28-volt de: power. US-volt single-phase ac 
power, and US·volt tbree-pbase ac power. Tbenavi­
plor's and pilot'S heading inellcators are connected 
in parallel as long as single-phase Inverter power Is 
available. Sbould single-phase ac power be lost, or 
the remote switch positioned to 11IREE-PHASE 
EMERGENCY, the navigator's Indicator will become 
inoperative even though the pilot's inellcator continues 
to function. PosItioning the .laving cutout switch to 
OUT will slmultaneoualy convert both the pllot·s and 
navigator's beading ladlcators to directional gyros 
rather than magnetic bearing Indicators. 

".rl". C." •• rt.r. 

Tbe bearing converter (ID-2S1) Is not strictly a flight 
Instrument and 1. lnata1led In the radio compartment. 
This Instrument combines the IDformatlon furnished 
by the .laved IJro magnetic compass with that of the 
VOR equipment; its outputs are from these sources 
and the compass signal power ampl1fler. Loss of any 
of this equ:lpment will cause the bearing converter to 
become Inoperatlve; couequently, the VOR function 
of the VOR bearing pointers will become Inoperative. 
The bearing converter lDdlcate. the mapetlc bear­
Ing of the VOR 8tat1on from the aircraft without re­
gard to the alrcnft'. beading. On aircraft with a 
allll}e radio com,... lutaJ.lation the ladlcatlon of the 
bearing cOllftrter aDd the VOR bearlDi pointer of 
both the pilot'. abel copilot's ndlo mapet1c Inellcators 
wtll be the lame. ODaircraftwithdual radio compass 
lutallatlon, the lDdlcatlon of the bearing converter 
abel the VOR bearing pointer of the pilot's radlo mag­
aetlc J.Ddicator will be the lame. 

AziMuth 1" .. le.ter , .... Alrcr.ft). 

The utmuth lDdlcator (10-301), calibrated at two­
deCree iDtenal8, t. lD8ta1led below the TACAN re­
ce1ftr-traumttter GIl the carao c .. putment bulk­
lind or OIl the aulptor's lutrument panel. Tb1s 
tutrument retapoade to TACAN eqalpment abel pro­
wde. a 'flnal lDdleatlon 01 the mapetlc bearlug of 
the beacGII from the alrcntt witbClat rep.rd to air­
craft beading. On .. Je-c ...... aircraft, the in­
formation 18 traumltted to a. No. 2 pointers of lbe 
radio mapeUc lDdlcaton (pUot's GIIlJ on cIual-com­
.... aircraft), &ad tIan:IIuP ..... -detecUnc network 
10 tbe coarae dntatloa IIdcallDr &ad TO-FROM In­
aeator 01 the coane '''cltor .......... er TACAN is 
.. 1eeted. Pa1lure 01 the TACAN equ1pmeatwtll reDder 
tbe utmutb lDdlcator aDd, CODMqUeIlu" the lDBtr'u­
meats to wldeb It euppU •• llIformatlon. IDOperative. 
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To avoid error, whenever TACAN equipment Is op­
eRUng but tbe desired beacon 1a DOt bel .. received, 
the pointer of the lDdicator .... arcHS .. by rotatlng at 
a speed wblcb prevents reldlrc. WheD the beacon 
allPlal I. received, the poI.Dter wU1 "lnek" or lD­
dlcate the bearing of the beacon from the aircraft. 
Lo.s of either ac or de secondary bus power u well 
u a malfunctlon of the TACAN equipment will render 
the utmuth lndlcator lDOperatlve. 

NAVIGATOR IQUIPMINT. 
(J ..... Alrcr.ft,. 

A navigator's station (figure 4-22) comprising a seat, 
a worktable, an lnstrument panel, an electroniC equip­
ment rack, stowage compartment, usist straps, and 
faclUUes for interphone, oaygen, ventilation, and light­
Ing Is provided In the forward cargo compartment 
above floor level on the right hand side of the air­
craft. A periscopic sextant mount Is incorporated in 
the forward dltchlng batch usembly and provisions 
for a drlftmeter are Installed lD tbe oaygen compart­
ment. A section of the worktable is hinged to permit 
stowing when not in use. 

INDICATOIS (So .... Aircr.ft). 

The navigator'. Instrument panel contains a true air­
speed indicator, a beadlnglndlcator, a TACANutmuth 
lndlcator (Installed or provided for), Indicators for 
oxygen flow and oaygen cylinder pressure. 'lbe air­
apeed IDdicator Is operated by the pltot-static system; 
the oaygen lndlcators, by the ozygen system. These 
ln8tnunents require no electrical power. Tbe TACAN 
u.1muth lndlcator (ID-30'7) and naVigator's course in­
dicator require operation of the appropriate elec­
tronic equipment. 

DI.nMITII (So .... Aircraft). 

Provisions are included for the lnstallation of a type 
B-3 or B-e drlftmeter(ftgure4-2f)lntheoxygen com­
partment, accesalble for uae from the ozygen com­
partment entrance. An ON-oFF switcb (figure 4-23) 
on the navtptor's switcb panel lIlqlplies 115-,,01t, 
tbree-pbue ac power from the copUot's or spare 
tbree-pbue In"erter to operate the drlftmeter. 

Note 

IbouJd the cOllllot's three-pbue In,,erter fail, 
the spare lnftrter will automatically anume 
the load, VDJe .. failure of the pilot's three­
pbue lnftrter require. the output of the spare 
lDYerter to npply the pilot's IDlrtrument pow­
er requirement.. 

... 48 ebaqe 13 

An amber li&ht (f.,we 1-68) on the copilot's instrument 
panel indicates by ,lowinC that the driftmeter is in the 
extended position. A bandnil is provided for the support 
of the navie.tor while usilll lbe equipment. 

Drlft .... t.r 'r.p.r.ti.n. 

To extend the drlftmeter, the lever protruding from 
the forward portion of the mount should be poSitioned 
and beld outboard with one band wblle the other hand 
npport. and rotates the drlftmetercounterclockwise. 
When the key on the telescoping tube engages ita key­
way, the drlftmeter may be lowered until it bottoms. 
Care abould be exercised to lower the drlftrneter 
genUy. To retract the drlftmeter, draw it vertically 
upward to the limit of travel and rotate the instrument 
clockwise. To cbeck that the drlftmeter has auto­
matically locked in the retracted position, attempt 
the extension procedure without using the lever; the 
Instrument sbould not rotate nor extend wben locked. 

I CAUT~:I 
To prevent damage to the drlftmeter and/or 
Dose gear door, the drlftmeter should not be 
extended at any time the landlng gear is down. 

Driftmeter operation (B.3): 
a. Turn drlftmeter swltch ON. 
b. Turn gyro swltcb ON and allow three to five 

minutes before caging. 
c. Pull out caging Jmob to uncage gyro. 

I CAUT~': I 
Do not engage gyro during tu:ling, take-off, 
landlng or turns. 

elle gyro before drlftmeter I. tipped more 
than 15 degrees from the .. rtleal. 

d. Always c. gyro before Switching off power to 
the ln8tnunent and keep clled wben DOt In use. 

e. Adjust reticle Ught. rheostat for desired 1llumi -
nal1on. 

f. Adjust eyepiece adjuaUnc ring. 
,. ClICe 111'0 upon completion of drlftmeter ob­

..rvat1ona. 
b. Turn 111'0 swltcb OFF. 

Driftmeter Operation (B-e): 
L Tum drUtmeter switcb ON. 
b. Turn rotary switcb ON. 
e. Adjust reticle Upt. rIIeoRat u des1red (DIM 

or BRIGHT). 
d. After swltcb baa been on for ten minutes, turn 

the caglnc knob to the left to unclle gyro . 

J 

) 

J 
~ 
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navlga_or'. 
STATION 

1. SEAT lACK REST 
2. TACAN UCEIVER-TJANSMlnER 
3. VENTILATOR 
4. NAVIGATOR'S STATION LIGHT 
5. INSTRUMENT 'ANEl 
6. MA' AND CHART CASE 
7. STOWAGE '.0( 
•• LOIAN SIT .ECEIVER 
t. NAVIGATOR'S SEAT 

10. SAfETY liLT (NAVIGATOR'S SEATl 
", SAFETY liLT (SEXTANT SlAT! 
12. OXYGEN IEGULATOI 
U. SEXTANT SlAT (WHEN nPPlD HOIIZONTAll 

Figure 4·22 

Do DOt uncap IJTO dI.lrlDc tuliDg, tate-off, 
Iaadlng, or when pltcb or roll esceed8 36 de­
l1'"li. 

e. Pull out tile utmutb drive !mob ad move shaft 
through keyway to dllNlllpge the par to obtain the 
desired Une-of-Idpt.. 

f. Tuna ftlter .. lector !mob to desired setting. 
,. Adjust eyepiece ring to obtain clarity of focus. 
b. Push azimuth drive knob in and turn to obtain 

fine adjustment. 
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1 2 4 

NAVIGATOR'. 
INSTRUMENTS 

'1IISCO'IC SIXT ANT. 

A perscopic sextant (figure 4-25) is provided in the 
aircraft for the purpose of celestial navigation. A 
mount, to accommodate the sextant, is installed in 
the forward ditching hatch above the navigator's sta­
tion. The back of the navigator's seat is designed 
to be tipped into the horizontal position and is ad­
justable in height to provide a seat for the navigator 
while using the sextant. On aircraft Without a navi­
gator's seat, a platform Is provided to attach at the 
crew compartment entrance for the navigator to stand 
on while using the sextant. Leather assist straps 
adjacent to the hatch are installed for the navigator's 
convenience. An ON-OFF switch (figure 4-25) on the 
sextant mount assembly controls the 28-volt dc power 
input from the primary bus necessary to illuminate 
the equipment. 

To insert the sextant, employ the following procedure: 
a. With the nne-of-sight locldng lever on mount 

unlocked. insert the sextant as far as possible With 
arrows on tube and mount aligned. 

b. Bold the sextant firmly to prevent dropping and 
rotate the lower ring of mount counterclockwise (look­
ing up, toward mount) until it hits a stop. 

4-50 
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1. INTERPHONE 'ANEl 
2. WORKAILE SWIVEL UGHT 
3. AIRSPEED INDICATOR 
4. HEADING INDICATOR 
5. WORKTAILE 
6. AZIMUTH INDICATOR 
7. OXYGEN FLOW INDICATOI 
I. OXYGEN PRESSURE GAGE 
t. INSTRUMENT AND INTEIPHONE 'ANEl LIGHTS IHEOST"T 

10. WORKAILE SWIVEL LIGHT RHEOSTAT 
11. DRIFTMETEI SWITCH 

17613 

c. Pull out knob marked, TO INSERT, REMOVE­
PULL. 

d. Rotate lower ring on mount further allowing 
knob to seat itsell. Be sure the sextant can not rotate 
in either direction With the nne-of-sight locking lever 
locked. 

Note 

The provision of stops in the retracted posi­
tion of the sextant is intended only to prevent 
its being dropped during insertion or removal. 
It is not advisable to leave the sextant in the 
retracted position for any extended period, 
particularly during rough weather. When the 
sextant Is removed from the mount, it should 
be returned to the carrying case and secured. 

e. Open the mount sbutter with lever. 
f. Insert sextant further until knob, marked TO 

RETRACT SEXTANT - PULL. snaps Into place. 
g. Make connections between the mount and the 

sextant with the electrical cable. 

) 
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8-3 DRIF'TMETER 

1. EYEPIECE 
2. RHEOSTAT KNOB 
3. PUSH·BUTTON SWITCH 
4. GYRO CAGING KNOB 
fi. SHAOE GLASS LEVER 
6. SLOW·MOTION KNOB 
1. AZIMUTH SCALE 
8. LINE OF SIGHT HANOLE 
9. LINE OF SIGHT DIAL 

10. EYEPIECE ADJUSTING RING 
11. GYRO SWITCH (NOT SHOWN) 

NOTE 
LOCATED ON RIGHT 
SlOE ABOVE THE GYRO 
CAGING KNOB. 

6--~_ 

8-6 DRIF'TMETER 

1. EYEPIECE AOJUSTMENT RING 
2. RETICLE LIGHT SWITCH 
3. GYRO CAGING KNOB 
4. AZIMUTH DRIVE KNOB 
5. ROTARY SWITCH 
6. LINE OF SIGHT HANDLE 
1. FILTER SELECTOR KNOB AND HANDLE 

DRIFT""ETER 
INSTALLATION 

OXYGEN 
COMPARTMENT 

Figure 4·24 

TO lC-123K-l 
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PERI.COPIC 

SEXTANT J-~~~-
,>--

Q..,1o.--l0 

14 

1. AZIMUTH COUNTEI 6. ALTITUDE COUNTEI 11. DlffUSEI LlVEI 
2. AZIMUTH CIANte 
3. SHUml LlVEI 

7. ALTITUDE KNO. 
•• LAMP IHEOSTAT 

12. FILTEI ADJUSTMENT SELECTOI 
13. DESICCANT 

4. PIOJECTION UNS 9. tu.lLE CONTROL KNOI 14. AVEIAGEI ACTUATING LIVEI 
lS. AViIAGEI WINDING LEVEl 5. HALITIME DIAL AND AVIIAGEI 10. IUUMINATION SWITCH 

Figure 4-25 

To remove the selrtant employ tbe following proced· 
ure: 

a. Turn mtcb to the OFF poSition, and d:lscon· 
DeCt the electrical cable. 

b. Bolding the aextaat securely Witb one band, pull 
out knob marked, 1'0 RETRACT SEXTANT.PULLand 
lower the HUant to tbe retracted poe1tion. 

c. Cloae the mount sbutter. 
cL Boldine the aextant securely Witb one band, pull 

oat knob marked, 1'0 INSERT, REMOVE-PULL and 
rotate the lower ring on the mount counterclocJnrlse 
uatll arrowe OIl tube and mount are altped. 

e. 8eldant Will then be free to be lowered until 
completely removed. 

f. Return it to the carrying cue and aecure as 
shown. 

4-52 

Before replacing sextaate In the carrying case 
always press actuating lever or button, allow-
1Dc tbe averager to run down and always ro­
tate bubble bob to maximum Increase posi­
tion. 

AUXILlAIY POWEI UNIT. 

A tJpe D-2, auztl1ary power _t, (figure 4-28) shock­
mounted In an enclosure direc:tly above tbe right main 
1and1ng gear wheel well, prorides an additional source 
of de electrical power. 

I 
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APU COMfONIN'II. 

TIle _It CoulD of a two-cJliDder, lO-borMpower 
bderDal combuttoa IIftIlDe wldcbdrlft8 a IOO-ampere 

t de..."ator Idjuated to I' ..,... 0IItpat. Altbough 
... APO pDentar la rated at _ ampera, ODly 1'5 
aaptJ'eII are anllable cIDe to boraepower JlmltaUoaa 
of ........ TIle ..... la a foar-c,e1e. V -t'Jpe. 
ptIOIIae ..... III wldcb are IKoIporat.d a lIIIIeJded 
tpltloa .,.a.m • ..,.....1 cnD1l:tal8Jlllem. air a..IIIct1oa 
.,.a.m. lIeIf-ecwhlaed all 8JIIlem .... ID 81r conUng 
.,.... TIle APO coatro1 .... 1, GIl 8Om.81rcnft., 18 
..... lJed oIl'" APtJ anlt .... lallCeealbletbroaP the 
lICe .. door provided 011 the APO compartmeatcoorer. 

T. o. lC-123K-l 

•••• APU 
CONTROLS 

TYPICAL 

1. OfIflAnNG INSTlUCTIONS 

2. APr GOV.INOI UVEI 

J. APr IGNInON SWITCH 

4. AJIII STAaTH SWITCH 

Figure 4-26 

OR other alrcraft, the APtJ control panelt.located on 
... crew compartment bulJrhead lmmedlately aft of 
the copUot'. seat. Fuel for operatlOlloftbe APU (fig­
are 4-2') la Clbtatneel from the right engine fuel supply 
Une. Refer to SemdDl, (fIpre 1-82) forfuel and oil 
IlpeCUicatloa aad grade. 

. APU OP.A11ON. 

"I'M APO ..., be IItarted either electrically or manu­
ally. WbeDner tile f11Jbt emergency bus 18 ener­
PHd. tile ... rator may be uUll.eeI as a 8tart1ng 
motor. la-fUgbt electrical atarttng of the APU from 

4-53 
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battery power after all generator output has been lost 
should not be employed, In order to conserve the bat­
tery for operating essential fllIht lutruments. Start­
Ing the APU without electrical power u accomplished 
by a manual cranking syltem. Snce the APU engine 
is not supercharged, the power output of the engine is 
inversely proportional to the altitude at which it is 
being operated; as the altitude increases, the power 
output decreases. At an altitude of 10,000 feet under 
standard day conditions, the power output, for example, 
decreases to apprOXimately nine borsepower. A 
similar reduction in the output of the generator 
results. Starting, likewise, is affected by altitude; 
above 10,000 feet normal starting operations are pro­
longed and manual starts become increasingly dif­
ficult. The altitude compensator valve on the carbu­
retor, when turned to the setting nearest the altitude 
at which the aircraft is being operated, will facilitate 
APU operation at altitude by controlling the fuel/air 
mixture. Operationally, the APU is used as an alter­
nate source of electrical power for starting the air­
craft's engines, to supply power for essential equip­
ment after failure of the engine generators in flight, 
and as a precaution against electrical power loss due 
to engine generator failure during take-oHs and land­
Ings. The APU may also be operated to charge the 
battery and to supply power for electrical equipment 
during ground checking procedures when the engines 
are not running. However, it is deSirable to use an 
external power source whenever possible rather than 
run the APU unnecessarily. 

APU Governor Lever. 

The governor lever (figure 4-26) on the APU control 
panel is mechanically connected to the APU carburetor 
and functions as a throttle to control engine speed. 
Lever positions are CHOKE, IDLE, and RUN and the 
lever is movable through ISO" travel. The CHOKE 
position of the lever is utilized in starting; the IDLE 
poSition, for warm-up and standby operation. For 
normal operation at the unit's rated power, the lever 
is placed full right to the RUN position. Intermediate 
positions of the lever vary the speed of the unit be­
cause the lever acts as a throttle in this range. How­
ever, operation in some intermediate position is not 
recommended because no lever locJdng device is pro­
vlded and vibration may cause the lever to return to 
the IDLE position. 

APU 1 ... ltlo .. Iw itch. 

Tbe APU ignition switch (figure 4-26), located on the 
APU control panel, is a two-position switcb with OFF 
and ON positions. When the switch Is turned to ON, 
the output of the APU mapeto u permitted to en­
ergize the spark plugs. Positioalac the swltcb to OFF 
will ground the output of the magneto and sbut down 
the APU. 

4-54 Change 13 

APU Itarter Iwitch. 

The APU starter switch (figure 4-26), located on 
the APU control panel, Is a three-position switch with 
START, OFF and ON positions. When the switch is 
positioned to START, the fuel solenoid opens and the 
generator is energized as a starting motor. In the 
OFF position, the fuel supply to the unit Is shut off 
at the fuel solenoid but the engine will continue to 
run until the fuel in the line is depleted. The ON post­
tion of the starter merely permits the field control 
relay to be reset by the generator switch. 

Note 

Since the APU starter switch in the ON posi­
tion dOes not bold the fuel valve open, it is 
necessary to operate the APU generator switch 
to RESET Immediately after starting theAPU. 
When the field control relay is reset the fuel 
solenoid valve Is beld open by the output of 
the APU generator. 

APU Gener.tor Iwltch. 

The APU generator switch (f!lure 1-58) is mounted 
on the copilot's instrument panel. Tbe three posi· 
tions of the switch are RESET, OFF, and ON. 
The RESET position is a momentary-contact position 
wbich resets the field control relay thereby energiz­
ing the field wlDCIlogs of the APU generator and per­
mitting the output of the APU generator to bold the 
fuel solenoid valve open until the relay Is again trip­
ped. On aircraft AF 54-552 through 55-4577. poSi­
tioning the awltcb to ON will coonect the output of the 
generator to the flight emergency de bus; on sub­
sequent aircraft, positioatac the awltcb to ON will 
connect the output of the generator to the primary dc 
bus. When the awltcb 18 placed In OFF, generator 
output is ezeluded from the bus. 

APU G.n.r.t.r fI.l .. Control •• Ia, lutlon. 

The APU generator field control relay button may be 
mechanically reset if the RESET position of the gen­
erator control awltcb fails to perform this function. 
'lbe relays are located in the terminal junction box 
forward of the right wheel well. Manually depressing 
the reset button wbicb protrudes from the case of the 
relay UDlt reseta the relay. 

Allltu"o C •• ' .... a .. r Y.lv •• 

A tbree-posltiOll altltude compensator valve (figure 
4-28) Ie prorided OIl the carburetor of the auxillary 
power _t to eompeaate for atmospheric conditions 
at altitude. ..,. poettlOll8 of tbl8 maaually-operated 
valve are, O. 5, aDd 10 for ... level, 5000 feet, and 
10,000 feet, respectively. Tbe pointer sbould be set 
dlrecUy ORJOIIlte the Mttlac nearest the altitude of 
operation. 
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APU APU 
RAn _RA'OI .. .. 

IIoUIUAL 

~ :, lUlL 
In'MII 
V.VI , nAIf 

_ lUlL NllIUII 

'0 .......................... ~ .... ~ ............ A'U 
UNIT 

NO" ••• APU .... hItJMW V.". _inti, ~,. 
_ III • tIIfftfiM ..... Ite .. ___ .... 

.... llUffty 

••••••••••• 11 ..... no IMIMf _Nil 

....... lUlL ."". 
kM ••• k IedIM I. 

APU 

Note 

Do not let pointer in any intermediate posl­
Uon aa the englne will not operate properly. 
The compeuator YIlve i. a dlac YIlve with 
Ibree dlffereat-Idsed orUlce. cODtrollJ.acvac-
1IQIIl lD the carburetor float cbuDber. IDler­
medlate poalUou do .. aJIp the orUlce. 
properly with the air ........ 01 the carbu­
retor. 

••••• 1 ••• 1 .,. •••• Y.I ... 

'!'be munW fuel bJpua nlYe (ftp.re 4-.) penult.. 
fuel to be lIUpI'IIled to the ..sUarJ..,...r 1IIII.t If tbe 
fuel I01eDoId lD the APU fuel JIDe IIiIoald fall to open. 
'!'be .".... nlYe Ia IIlIIO "lINd wbeD tbe -.ad fthe 
Ia eat ..,.sHII darlIIc m.u1 IItarIIai 01 the DU. 

~ 
Located OIl the npt aide 01 tbe cup compubDeal 
IIiIoft ... APU COIDJU'lmeDt Iedp .... fthoe Ia IUD­
...,. tIIrDed to ... OPEN ,..sUOIl 'tIIdcJa allen • 
aBel'Dlte ... for'" fuel to.".... ... -.ad YIlve. 
..... CJ.08EI) poilU .. fuel for openUOIl oIthe APU 
Ia coatrolled bJ the 1ICtl0ll 01 the IIOleDold YIlve. 

a.u .......... rll ... H •• 41e. 

A leU-rewind IltartiDl baadle Ia provided for manual 
8tartI 01 the APU. '!'be baodle Is coanec:ted to a cable 

.u.1 supply 
Figure 4·27 

which, when pulled, will .tart the APU. This cable 
la coned around a reel that Is mounted on the crank­
IIbaft of the APU. 

a.u •••• r ••• r •• ,. •• , U,h •• 

A Nd 1fVDiDI _ht (fJCUle 1-68) on tbe copilot's 
bultrument puel wDl pow whenever the APU 
pmerator aeld control relay ia tripped. '!bus, the 
IiPt ..w WumIMte dIIrI.nc 8tutI.ng operatlons or at 
., time an cmtnoltap CoadlUOIl tripe the overvolt­
lip and aeld control rela,.. cIlltCODDectlng the APU 
paerator from the de bu. 

An APU .....,r ~ (fJpre 1-68) is mount· 
ed on the eopllot', iaItIumeDt peel. This meter 
IDdIcatei the ,....t of output of the &mer.tor as 

. eolDpllNd Yltb the III. ftIue In the Joadmeter 
clrcalt. Oa aircraft AP M-SH tbrough 55-4577, a 
JIG-ampere 8bunt la "lINd and a 0.4 loadmeter read­
IIIe woWd iDdlcllte an 0IIIpIt 01100 amperes. On sub­
HqUeDt aircraft a IOO-ampere 8bunt 1.lDstalledanda 
0.4 readiDl would lndlcate an output of 80 amperes. 
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APU 
PO 

anel 
ER 

1. APP FUn InASS VAlVI 
2. APP COMPAITMENT SPOTLIGHT 
3. SPOTLIGHT lED lENS 
4. ALTITUDE COM'fNSATOI VAlVI 

IIEHIND 10CKEI .oX VINTI 
S. APP MANUAL STAITING COlD 

WHUL 

. (TYPICAL) 

6 

22 

21 

20 

19 11 

7 • 9 

17 

HYDRAULIC 
UNITS ••• 

1 2 3 4 

10 11 12 5 

.... Lnl 
7. liGHT GAGE 
I. HYDIAULIC IESIIVOII 
t. IIYDIAUUC FLUID AWl POINT 

10. IUDDEI AND ELEVATOI LOCK 
HUASE VALVE 

11. IUDOII AND ELEVATOI LOCK 
IOUNOID VALVI 

12. IIYDIAUUC MAIN SYSnM 
ACCUMULATOI 

U. IIYDIAUUC SymM ACCUMU-
LATOI PlESSUIE GAGE 

14. ACCUMULATOI All PlELOAD 
.. LUI POINT 

15. AUJOMATIC NESSUIE SWITCH 
1 •• BICTIIICAUY-DlIVEN MY • 

... uue PUM' 
.n. IIYDIAUUC HIIIVOII DlAIN 

VALVI 
, I. LANDING OIAI IOUNOID 

VAlVI 
It. LANDING OIAI MANUAL CON. 

TIOl 1UTT00S 
10. LANDING 0IA1 CONftOUAIU 

CIIICI[ VAlVI 
21. MAIN lIYDIAuue symM PIES-

... BUD VAlVI 
U. lIYDIAuue All ,.SSUIE 

16 15 14 13 VALVE 

Fig..".. 4·28 
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A'U V.lt ...... r .... d.r Iwltch An4 V.lt .... t.r. 

When the 'fOitmeter .lector twitch (filure 1.58) 
on tbe copilot', IDItrument ..... 1 is placed in the 
APU position, the 'fttlt.tte output of the APU is in­
dlcated OIl the wltm_r (tIpn 1-41). '!'be ame In­
IIt:raIDnt la Wo ued to ....... the oatpat ~ the 
e'IIIlDe-drlven poeraton IIIId the wlap of the de 
banea. Refer to ELECTRICAL SYSTEM. 8ecUon I. 

v.It ...... vl.t.r .h •• at ... 

A wJtace replator located In the 1ft mun electrical 
puel cODtroll the YOJtace output~theAPUcenerator. 
'!'be npIator a. pIacal'cIed APU YOltace regulator. 
'!'be replator ta IIdjuted bJ a rbeoIItat bob on the 
.de ~ the repl&tor cue. '!'be APU wJ.ace ta ad­
Juted to 2'1 wlta. A preetatoa wltmeter la uaed In 
eetttDl the rheoat&t; bcnrever, the wltmeter mount­
ed OIl the lutrumnt panel may be uaed In aD emer­
pney. 

I~:I 
GeDentor YOltace IId,Juatmnt a. a poound 
muntenaDce ttem. '!'be rbeoatat abould DOr­
mally DOt be IIdjuted darlDc mpt except as 
8tated In 8ectt0ll m. 

NOIMAL O' •• ATING '.OC.VI •• 

T. It.rt Th. Avalll.,., '.w.r Unit. 

TIle followlq procedure IIbould be employed when 
eleetrlcal power a. amiable for .w-tlDg the APU. 

L Battery nltcb - ON. 

Note 

The battery nltcb muet be ON U the battery 
a. to be ued to 8taJ1 the APU. If n:ternal 
power a. CGDDeet:ecl, the battery nltcb abould. 
.... unOFF. 

b. Voltmeter MIeetor - APU. 
c. AltItude com,..ator ftlft - Set. 

Place ftlft at MttlDl Deareat the altltude at wldch 
the Ilrcrlft a. belDc operat:ecl. Do DOt Nt pointer 
betwHD altltude po8lUou. 

d. APU IplUOIl - ON. 
•• Ooftraor - CROKE, or U required. 

UDder 110 c:I.rcaIutaDc .. Iboald the APU IOV­
erIIOI' lever be ldnIIIced 'be7oDd IDLE (to-

T. O. lC-123K-l 

ward RUN) whlle the APU ata.rter switch 1s 
In the START poslUon. Failure to comply 
with tbla precaut10nary measure will cause 
aD overvoltace cODdlUon wldcb may possibly 
burn out alll1Pt buIbe that are turned on and 
cIlseoanect the eJlllDe-driven generators from 
the bus. 

f. Starter - START LdlUI engine Is firing; then 
move toONe 

e. Generator - RESET I then OFF. 

Note 

If the DOlae leYella ncb that It la lmposslble 
to determine aurally when the APU has atart­
ed, place at&rter nltcb toSTARTforapproXl­
mately 10 secODda aad then to ON. Turn APU 
eenerator nltcb to RESET momenta.rlly, then 
OFF, aad check wltmeter for appro:l1mately 
15-20 wlta wldch tDcIlcates APU l8 running. 
If DO YOltmeter re&cllq la abeened, repeat 
tbla procedure uoUl the obeened voltage In­
cIlcatea that the APU II operauq. It abould 
also be noted that the wltage lDcIlcated on the 
YOltmeter wbeD the atarter nltch l8 beld In 
the START poslUon doee Dot mean the unit 
la oper&Uqi It a. only an IDdlcaUon of the 
voltage applied for atartlng. 

b. Governor. IDLE. 

Note 

TIle APU abould be warmed for approxlmately 
two minutel tD IDLE. PrIor to turning the 
APU generator nltcb ON, allow engine to 
RablUze la the RUN poIdUon. 

I. Governor .. RUN. 
J. Generator .. ON. 

T. It., The Avalll.ry '.wer Unit. 

'lbe foUOWlq procedure ta recommended for abutting 
down the APU: 

a. APU pnerator .. OFF. 
b. Goftl'DOr - IDLE. Allow enpnetolc1le appro:l1-

mately five mtautes. 
C. APU lplUOIl .. OFF. 
d. APU 8taJ1 nltcb - OFF • 

••••• NCT O'.AT .... OGDU .... 

Refer to 8ecUOIl m for EmerpDCY Osierauas Pro­
cedur .. (Manual 8t&rtI.ac). 
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CASUALTY CARRYING EQUIPMENT. 

A total of 50 Utters, six seated casualties, four medi­
cal attendants, and approximately 1000 p:>unds of sup­
plies and medical equipment can be carried when the 
aircraft is used for ambulance I :.Irpoaes. On aircraft 
with a navigat( :'s station installed, when a navigator 
is carried, a total of 46 Utters and one less seated 
person may be transported since the navigator's posi­
tion occupies the space of four of the Utters and the 
navigator must occupy one of the troop seats during 
take-oUs and landings. Litter 8upport poles are 
stowed along the walls of the cargo compartment for'­
ward of the wheel wells. The Utter poles ~ay be eas-
11y removed irom their stowed location r erection 
in the cargo compartment to support Utter or center­
row troop seats. Litter support straps are stowed 
overhead at appropriate locations throughout the cargo 
compartment. Floor fittings for litter pole erection 
are stowed at placarded locations aloog the side walls 
of the cargo compartment. On aircraft with a navi­
gator's station installed, the Utter pole for station 145 
is in two sections connected by a removable pin. U a 
navigator is to be carried only the bottom half of the 
litter pole is installed. 

TROOP CARRYING EQUIPMENT. 
Provisions for the installation of removable one-man, 
two-man and three-man seats for 60 troops are made 
in the cargo compartment. The seats are removable 
but normally are folded against the Side of the fuse­
lage when not in use. Center seats and supporting 
structure are removed from the aircraft when troops 
are fIOt being transported. AU seats are equipped with 

I safety belts. Troop seats will be left unoccupied for 
occupancy of flipt mechanic, Ioadm.ter ad/or 
na'riptor durin, takeoff and landina. 

WARNING I 
Unless necessary for the accompUshment of 
the usigned mission, the first two Hats In 
each row aft or the front entrance door, or 
litter in tb18 location, wU1 DOt be utilized 
during take-off, landing, propeller ewerspeed, 
or other propeller mal1unctiona. 

• A •• TIOO. ANCHOI CAaLD. 

Paratroop anchor cable for troop jumpa from the aft 
troop doors or for jumpa from the open carlO ramp 
and door are pl'Orided alone with the reqglred "lal­
lation facUWes. For jumpa from tile troop doors, two 
cablea eJr:teDdaftoneachsldeoftheC!U'lO compartment 
from the anchor cable attachmeDtflttiDc to th. spreader 

4-58 a.qe6 

cable assembly. Aft of the spreader assembly. ten­
sioning cables are routed outboard and afttothe fuse­
lage stdes. For Jumps from the open cargo ramp and 
door, a cable extends aft on each side or the cargo 
compartment from the forward bulkhead. 

STATIC LlNllnIIIV.IS (S.",. Aircraft). 

Two portable two-speed, 28-volt dc, electrically­
driven, reversible winches (figure 4-28A) and acces­
sory equipment are provided to retrieve static lines 
after troop jumps from tile troop doors or cargo 
ramp. Each wtnch IS protected agamat overoperation 
by a clutch 8et to sUp at a pull or approximately 1500 
pounds and against overheatiDg by a tIIermal switch, 
'lbe motor incorporates a radio noISe suppressor. 
FUty feet of one-elghth inch diameter cable Is 8uppliec 
on tile spool. 'lbe cable terminates in a fork-type 
swaged fitting drilled to accommodate a pIn. The 
electrical power lead IS connected to the receptacle 
provided on the corresponding Side wall of the cargo 
compartment near the forward bulkhead. The opera­
tion of tile winch IS controlled by a gea r shift knob and 
a cable release knob mounted On the winch and a re­
mote control head by whicb the winch may be electri­
cally operated either to retrieve or to let out cable. 
The winch, without electrical power applied, will hold 
loads up to apprOximately 1500p:>undswithoutrevers­
ing. The winch unit, excluding power leads, weighs 35 
pounds. 

OIAI SHI" ItNOI (S.",. Aircraft). 

A gear shift knob protndtng from the retriever gear­
box permits seleCtion of HIGH or LOW gear operation 
or the winch. High gear IS capable of pulling 500 
pounds at 30 fpm; low gear, 1000 pounds at ten fpm. 
High gear operation Ie normally latlJlfactory for re­
trieving 32 static lines whUe flying at 130 knots lAS. 
At higher alrspeeda, or In lUI emergency, low gear 
should be used. It Ie DeC ... ary to stop the winch be­
for. shifting gean. Sbould difficulty be encountered 
in Ibifting g.arl, th. wtnch sbould be .nergized 
momeDta.rUy in order to repotltlon the gearl to per­
mit proper meabing. A placard.ed NEUTRAL posi­
tion is provided between the BIGH and LOW p:MIltions 
of the knob. 

• Winch C.", ••• 1 •••• It .... (S ••• Alrcr.ft) • 

'lbe winch reel may be dlAIeJIPPCI from th.g.ar drive 
by pulling out the cabl. nl .... knob located on the 
side of the retriever reel .... tnc. 'I'bt.a action per-
mits the reel to turD freel, eo tbId tile cabl. may be 
extended manuall, bJ palllnC _tt. 8raf:ficleatfriction 
r.malu In tile reel mechaalam to prev.nt tile spool 
from contIDU11I8 to 1IIIwlDd lifter the palling force Ie 
removed. 
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• __ .chl.g 
.TATIC LINE RETRIEVER 
ATTACH afTlIEVEI TO OUTJOAIO TIOOP 0001 JUMP ANCHOI CAllE 
fOl llooP 0001 JUMPS AND TO lAMP JUMP ANCHOI CAIU fOl 
lAMP JUMPS. 

F ;gure 4-28A. 

I CAUTION I 
To prevent damage to the clutch mechaniSm 
do DOt engage nor release the cable whUe the 
Winch 18 running. Never release the cable 
whUe it 18 under load since the cable wUI be 
permitted to real out at an ungoverned speed 
w1thout the posSibility of slowing travel or re­
engagement of the clutch. 

•• mot. Control H.ael (10m. Aircraft). 

Each Winch 18 equipped w1th a remote control head 
connected to the wtnch by an electr1.cal extellllion 
cord. Two push-button aw1tches on the coDtrol head 
operate the w1Dcb. To reel in the cable UId retrieve 
the static lines. the RETRIEVE button 18 depreued and 
held. To exteod the wlDch cable. the LET OUT bIat­
ton 18 depreued aDd held. Fauling of the cable in the 
reel boaaing 18 prevented by the mtntmum-pullsw1tch 
wblcb reDden the LET OUT fu.nct1on of the wlDch in­
operative unleas nfficient pull 18 maintained On the 
cable to exteod It as it leaves the spool. 

Minimum-'ulllwitch (10m. Aircraft). 

A switch mounted internally In the retriever prohib­
ita fouling of the cable In the reel housing by prevent­
ing electrical reversing of the winch unless sufficient 
tension 18 mounted on the cable to extend it as it leaves 
the spool. The switch 18 actuated by a spring-loaded 
arm supporting a roller which bears on the cable. As 
long as a pull exceeding approximately ten pounds is 
maintained on the cable, the spring is overcome, the 
arm is raiSed, and the minimum-pull sw1tch 18 closed 
ao that reversing of the Winch 18 possible. When 
alack occurs in the cable. the spring depresses the 
arm so that the cirCUit to reverse the wtnch motor 18 
opened and the LET OUT function of the wtnch 18 in­
operative. 

Itatic Lin. IlIn,. (10 .... Aircraft). 

Four web-strap slimp (flgares 4-28B, 4-28C,4-28D), 
w1th a metal book on one eod aDd a loop on the other, 
loop around the IItat1c llDes for the retrieving opera­
tion. The two abort s1lDp are used to retrieve static 
lI.DeS after Jumps from the troop doors; the two long 
sUngs are used to retrieve static lines after jumps 
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THE SHOIT SLlN':' IS TAKEN fROM THE ANCHOR CAUE STOWAGE 8AG. LOOPED AROUND THE STATIC LINES 
AND DRAWN TIGHT IN THE A80VE MANNER. HOOK IS THEN ATTACHED TO THE FITTING ON THE END Of THE 
IETRIEVEI CA8lE. LINES AIlE THEN PUllED IN BY OPERATION OF THE IETRIEVER WINCH. 

from the cargo ramp. After a jump is completed, 
the straps are placed around the bundle of static lines 
and the hook end passed through the loop to form a 
sling. The hook is then engaged with the fork-type 
fitting on the end of the retriever winch cable for the 
retrieving operation. The slings used after jumps 
from the troop doors are kept stowed until after the 
jump. The slings used after jumps from the cargo 
ramp must be properly rigged prior to the jump. 

NORMAL OPERATION (Some Aircraft). 

For retrieVing operations, assuming one man to be 
available to operate the equipment, the following pro­
cedures are recommended. 

<I-58B Change 1 

r •• rlevlng 
ST A TIC LINES 

(AnfR TROOP DOOR JUMP} 

Figure 4-288 . 

• etrieving Static Line. After Troop Door 
Jump. (Some Aircraft,. 

Prior to flight, remove the winches from their stowed 
positions and suspend them from the outboard anchor 
cables. Ascertain that the cam-type locks are fully 
rotated and the winches are secure on the cable. 
Fasten and check the retaining straps and connect the 
power leads. 

After the jump is completed: 

a. Pull out the cable release knob on the winch. 

b. Pull out sufficient cable to reach the static lines. 

c. Push in the cable release knob. 
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IC"I'ING UNfS TAUT, ATTACH HOOIC AND 1001' Of SUNG TO HOOIC 0' ICffl'" 
STUI' ADJACENT TO THf AfT SlOf WINDOWS. 

F iglJre 4-2BC. 

d. Place the gear shUt knob in HIGH, unless LOW 
gear is required. 

e. Remove the sling from the anchor cable stow­
age bag, pass the strap around the bundle of 
stattc lines apprOximately one foot outboard of 
the outboard anchor cable, draw the hook end 
of the strap through the loop on the other end 
and snug the sUng 80 formed around the bundle 
of stattc lines. 

f. Hook the sling to the retriever cable fitting. 

g. Depress the RETRIEVE button on the remote 
control head. 

h. Should the static lines become caught, Or a new 
approach of the bundle to the door be deSired, 

...,. 

the LET OUT button may be depressed to let 
out the static lines slightly. If the winch should 
stall in HIGH gear because of high airspeed or 
a man fouled in the static lines, LOW gear 
should be employed. 

Note 

Should the static lines offer undue reSistance, 
try to ascertain the cause before resorting to 
the ue of LOW gear in order to avoid possible 
da.m.age to the aircraft. 

i. Repeat the procedure for the other side of the 
aircraft. Or, U preferred, the slings may be 
connected to the retriever cables on both stdes 
of the aircraft and all the lines recovered st­
multaneously. 
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