
----------------------------*---------------------------, .. 
Et-;·.·. '' 

fEB 19 1974 
T.O. 1T -29A-2-11 

I 

. /'I, 

,l ft - .. ; •' . ./ ( 'I··· 

TECHNICAL MANUAL 

MAINTENANCE 

RADIO AND COMMUNICATIONS 

USAF SERIES 

T-29A, B, c, AND D 
AIRCRAFT 

AF 41(608)-29332 

F41608-72-D-19-59 

PUBLISHED UNDER AUTHORITY OF THE SECRETARY OF THE AIR FORCE 

----------------------------*--------------------------
AIR FORCE 12 Feb 74-1200 9 AUGUST 1957 

CHANGE 20 1 DECEMBER 1973 



T.O. 1T-29A-2-11 

INSERT LATEST CHANGED PAGES. DESTROY SUPERSEDED PAGES. 

A 

LIST Of EFFECTIVE PAGES NOTE: Th~ portion of the text affected by the change a ie indicated 
by a vertical line in the outer margine of the page. 

TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 292 CONSISTING OF THE FOLLOWING: 

Pqe No. fss•e 

*Title. . . . . . . . . . . . . . l Dec 73 
*A ................ l Dec 73 
*i . . . . . . . . . . . . . . . . I Dec 73 

ii thru iv ............ Original 
v ............... 29 Nov 68 
vi ................ .I Dt• c 60 
vii Addt'rl ......... .I 0 Feb 67 
viii Blank .......... 10 Feb 67 
I ............... 31 Oct 58 
2 thru 2A . . . . . . . . . l 1\lar 72 
2B Blank .......... 20 Sep 60 
3 ................. I l\lar 72 
4 thru 5 ............ Original 
6 thru lOA ........ ll\lar 72 
IUH Blank . . . . . . . . 20 Sep 60 
I 1 thru 12 .......... I !\lar 72 
12A Added ........ 15 h·h 67 
l2B Blank ......... 15 Feb 67 
I :t ................ Original 
l·t ................ I St'p 71 
I 5 t hru I(, Ori).:inal 
1- 12Fl"h(,() 
I H Ori).:i na I 
I HA I 2 Feh (,() 
IHBillank 12Fl"h(,() 
Jl) thru 22 Ori).:inal 
! ; ; I Oct 5H 
~4 Original 
25 thru 26 .......... I Sep 71 
27 ................. Original 
28 ................. l Sep 71 
29 ................ 1 .~lar 72 
30 thru 32 .......... Original 
n '~OCt s9 
34 thru 44 .......... Original 
44A .............. 16 Mar 70 
44B thru 44C ....... 10 Feb 67 
44D .............. 15Jul 73 
44E Added ........ 15 J ul 73 
44F Blank ......... 15 Jul 73 
44G thru44H 

Added .......... 15 J ul 73 
44.1 Added ......... 15 1 ul 73 
44K Blank ......... 15 1 ul 73 
45 thru 51 .......... 1 Mar 72 
52 thru 53 ........... Original 
54 ................ 11\tar 72 
55 ................ Original 
56 thru 58B ......... 1 Mar 72 
58C thru 58H ...... 20 Sep 60 
581 thru 581\1 ...... 20 Sep 60 

P•1• No. I SSr<' 

58N .............. 15 Apr 70 
58P thru 58S ....... 15 Apr 70 
58T Blank ......... 15 Apr 70 
59 thru 62 .......... 1 l\lar 72 
63 . . . . . . . . . . . . . . . . Original 
64 thru 66 .......... I ~lar 72 
67 ................ Original 
68 ............... l Mar 72 

*69 thru 82A ......... 1 Dec 73 
*82B Blank. .......... 1 Dec 73 
*82B-l thru 82B-2 

Added ......... l Dec 73 
82C thru 82!\1 ...... 20 Sep 60 
82N ............... I Sep 71 
H2P thru 82R . . . . . . . I St·p 71 
H2S . . . . . . . . . . . . . . . I J~ 73 
82T thru 82\V . . . . . . . 1 Sep 71 
82X thru 82AE ...... 15 .lui 73 
82AFthru 82AH ..... 1 Sep 71 
82A.T thru82AK ..... l5J~ 73 
83 thru 96 .......... Original 
97 ................ 15 J ul 73 
98 thru 99 . . . . . . . . . . l :\lar 72 
lOU ............... 1 Sep 71 
I 01 .............. !:\lay 72 
I 02 thru I 06 ....... 12 Feb 60 
107 thru 109 ........ Oribrinal 
II 0 ............... I \tar 72 
Ill thru 113 ........ Original 
114 .............. 20 St·p 60 
114A .............. I .lui 73 
114B .............. 1 Sep 71 
I 14C Added ........ 1 Mar 72 
ll4D Blank ......... ll\lar 72 
ll5 ............... 15 Jul73 
116 thru ll6A ....... 1 Mar 72 
ll6B Blank ......... 1 Sep 71 
117 . . . . . . . . . . . . . . . Original 
118 thru 120 ........ l Mar 72 
120A ............. 15 Apr 70 
120B ............. 15 1 an 65 
121. ............... l Sep 71 
122 thru 126 ....... 12 Feb 60 
127 ................ l Sep 71 
128 thru 132 ....... 12 Feb 60 
133 ................ l Sep 71 
134 thru 137 ........ Original 
138 ............... 15 Feb 67 
139 thru 140 ........ Original 
141. ............... l Sep 71 
142. . . . . . . . . . . . . . . . Original 

Pa1e No. lss•e 

143 thru 148 ....... 15 Jan 65 
149 ................ 1 Sep 71 
I ~II 

I~ I tl"'' I~; 
1 ~-1 ................... .. 

Ori ).:ill a I 
I~ J all (,~ 

I~ I ch (,-
~~~ thru I~(> I~ Jail(,~ 

!57 thru 160 ......... Original 
160A thrul60B ..... .15 Jul 73 
161 ............... Original 
162 thru 164 ....... 1 Mar 72 
164A Deleted ...... 1 Mar 72 
164B ............. 20 Sep 60 
165 ............... Original 
166 thru 168 ........ I .'vlar 72 
169 thru 174 
Deleted ........... I Mar 72 

174A thru 174B ..... 20 Sep 60 
*175 . . . . . . . . . . . . . . 1 Dec 73 

176 .............. 1 Mar 72 
177 ............... Original 
178 .............. 16 1\lar 70 
178A Added . . . . . . . I l\lar 72 
1 78B Blank . . . . . . . . I !\lar 72 
179 . . . . . . . . . . . . . . 1 Sep 71 
180 .............. 1 May 72 
181. . . . . . . . . . . . . . 31 Oct 57 
182thrul:n ... 210ct57 
184 . . . . . . . . . . . 1 Sep 71 
185 . . . . . . .. - . - I May 72 
186 ....... _ ...... 31 Oct 58 
187 thru IS!l ...... _ Original 
189 . . . . . . . . . . . . . . 1 Sep 71 
190 .............. l May 72 
191. .............. 31 Oct 58 
192 thru 194 ........ l Mar 72 
195 thru 200 
Deleted ........... 1 Mar 72 

200A thru 2UOB .... 16 Mar 70 
200C thru 2000 

Added ......... 16 Mar 70 
200D-1 Added ...... 15 1 ul 73 
200D-2 Blank ...... 15 J ul 73 
200E .............. 1 1ul 73 
2UOF Blank ......... 1 Scp 71 

*200G Added. . . . . . . . 1 Dec 73 
*200H Blank . . . . . . . 1 Dec 73 

201 .............. 1Sep71 
*202 . . . . . . . . . . . . . . 1 Dec 73 

203 ............... 1 Mar 72 
204 Blank . . . . . . . . . Original 

•The eeterhk lndlcetea peaea chenaed. edded, or deleted by the current ch•n&•· 

ADDITIONAL COPIES OF THIS PUBLICATION MAY BE OBTAINED AS FOLLOWS: 

USAF ACTIVITIES.-ln accordance with T.O. 00-5-2. 

Change 20 1 December 1973 

USAF 



T.O. 1 T -29A-2-11 TABLE OF CONU 

TABLE OF CONTENTS 
Page 

Introduction . lll 

Reference Data . v 

SECTION I 

General Information 

SECTION II 

USAF Combat Interphone System . 15 

SECTION III 
AN I AI C Interphone System 23 

SECTION IV 
VHF Command Radio Set ANIARC-3 .... 35 

SECTIO~ I\'-A 
\l!F Communications System Wilcox 807 A ................... 44:\ 

SECTIO~ IV-B 
Collins VHF-101 Communication,; Svstem....................... 44G 

' . 

SECTION V 
lliF Command Radio ANIARC-27 

SECTION V-A 
HF Liaison Radio Set Collins 18S-4 

:-IECT 10\ \ -H 

..... 45 

58 A 

Collin,- !IF (()j Cornmuni!'alion,; ~y,t•·m ........................................................ :ill\ 

SECTION VI 
Liaison Radio Set AN I ARC-8 . 59 

SECTION VII 
Weather Radar Set AN/APN-158 ................................ . 70 

SECTION VIlA 
Transponder Set AN 1 APX-25 ..... . ..... 82A 

SECTION \11-H 
Tran,;pondn Sd AN/AP\-72.. ....................................................... B~N 

SECTION VIII 
General Wiring Information . . .............. 83 

SECTION IX 
T-29A Wiring Data ... 97 

SECTION X 
T-29B and T-29C Wiring Data ................... .. . ............. 115 

SECTION XI 
T-29D Wiring Data .... . .. 175 

ALPHABETICAL INDEX ....... 201 

Change 20 1 December 1973 

I 



T.O. 1T-29A-2-11 

This page intentionally left blank 

ii 



T. 0. lT -29A-2-11 INTRODUCTION 

DESCRIPTION 
This gives a functional description of the system, a 
list of all components, with their location, and their 
function. Each component listed is described, also 
included under this heading are brief functional 
descriptions of the integral sub-systems. 

SYSTEM ANALYSIS 
Contained under this heading is a list of troubles 
which could develop within the system or in one of its 
components. The trouble shooting chart lists the 
possible cause of the malfunction, indicates the isola­
tion procedure to direct the mechanic as easily as 
possible to the trouble area, and prescribes the 
remedial maintenance action. 

38 t 97oo1 

Radio and 
Communieation 

!!ygfgms 

OPERATIONAL CHECK-OUT 
In this portion of each section are procedures for 
ground checking the system and its components. It 
provides a step-by-step operational check-out of the 
equipment or system to determine that the equipment 
or system so checked is functioning at its optimum 
operational capability. 

iii 
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REPLACEMENT 
This part of each section contains removal and instal­
lation instructions, together with the list of tools and 
equipment required to accomplish replacement. 

SERVICING 
These are servicing instructions for cleaning, draining, 
or lubricating the system and/ or its components. This 
is work which must be accomplished by organiza­
tional maintenance personnel when performing work 
specified in previous portions of the section. 

38197•2 

ADJUSTMENT 
Incorporated under this heading are instructions for 
accomplishing adjustments on the system and/or its 
components; to maintain the systems performance at 
optimum operational standards. 

MAINTENANCE 
This particular category will not be found in all Hand­
books. This major heading will only be used when 
special maintenance is used which does not specifi­
cally meet the requirements under another heading. 
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T-29 COMPARISON CHART 

EQUIPMENT 

TRAINING 
FACILITIES 

POWER PLANT 

ENGINE FIRE 
EXT 

RH GENERATOR 
& #2 ALTERNATOR I 
PRESS. CABIN 

ASTRODOMES 

LOOP 
ANTENNA 

SERIAL 
NUMBERS 

38197a3A 

T-29A 

1 0 Navigation 
Students and/ 
or Instructor 

R2800-97W 

2-shot C02 

Engine-
dnven 

No 

3 Astrodomes 
(1 flat win­
dow for peri­
scope sextant 
in place of 
forward astro­
dome) 

1 top 
3 bottom 

49-1910to 
49-1945 and 
50-1 83 thru 
50-194 inci. 

I 
I 

i 

T-298 

1 0 Navigation 
Students and 
or Instructor 

R2800-97W 

1-shot DB 

Hydraulic 
Motor Dnven -

J Yes 
i 

I 
I 
! 

3 Astrodomes 
(1 fiat win-
dow for peri-
scope sex­
tant in piace 
of 1st or 2nd 
forward astro­
dome) 

2 top 
2 bottom 

51-3797 10 

51-3816; 
51-5114 to 
51-5172, and 
51-7892 thru 
51 -791 7 incl. 

I 

I 

T-29C 

1 0 Navigation 
Students and/ 
or Instructor 

R2800-99W 

1 -shot DB 

Hydraulic 
Motor Dnven -

Yes 

0 or 2 Astor­
domes 12 or 4 
flat windows 
for periscope 
sextants in 
place of 
astrodomes I 

2 top 
2 bottom 

52-1091 to 
52-1175, and 
53-3461 thru 
53-3494 incl. 
except 52-1092 
52-1096 thru 
52-1098 incl. 
52-1 105 
52-1106 
52-1 1 25 
52-1 1 28 

I 

52-1139 i 
52-1 142 I 
which have been/ 
redesignated 
AT-29( aircraft 

REFERENCE DATA 

T-290 

2 Student Nav­
igators 

2 Student Nov­
Bomb. 

1 Instructor 
Navigator 

2 Student B< mb-
ardiers 

1 Instructor 
Bombardier 

R2800-99W 

1-shot DB 

Hydraulic 
Motor Dnven -

Yes 

None (2 flat 
windows for 
periscope 
sextants] 

1 top 
1 bottom 

52-1176 to 
52-1185; 
52-581 2 thru 
52-5836; 
52-9976 thru 
52-9980 and 
53-3495 thr~,; 
53-3546 ind. 

Changed 29 November 1968 v 
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GROUND HANDLING SERVICING AND 
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INSTRUMENT SYSTEMS 
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NAVIGATION SYSTEMS 
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T-29A WIRING DATA 
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T-29D WIRING DATA 
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T.O. 1T -29A-2-11 GENERAL INFORMATION 

Section I 

GENERAL INFORMATION 

Contellfs Page 

Description ..... 1 

I DESCRIPTION I 
--

1 -1 . GENERAL. 

Only qualified personnel will operate or per­
form maintenance on installed radio equip­
ment. 

The radio communications equipment consists basically 
of an interphone and public address system, a command 
radio system, and a liaison radio system. The inter­
phone and public address system is the distribution 
medium of transmission and reception for all other 
communications facilities. Each crew and student station 
in the airplane is provided with a microphone, headset, 
and interphone control panel. The control panels are 
varied to include switches to cover the individual func­
tions carried out at each station, but each panel has a 

volume control and a jack selector switch. The control 
panels provide partial control of the radio sets required 
at each station, providing the radio sets are turned on 
and properly adjusted for the function desired. Direct 
control over some of the communications equipment is 
confined to the radio operator's station at the radio 
equipment rack. A radio junction box - also located on 
the radio equipment rack - routes the airplane's de elec­
trical power to the various systems. Additional power 
requirements are met by dynamotors which are integral 
parts of the systems. 

NOTE 
On T-29B (serial No. 52-1156 and subsequent) 
model airplalles, there is no provision for a 
radio operator's position. 

Refer to paragraph 1-2 for the types of equipment 
installed on the various models of T-29 airplanes. 

1-2. LIST OF RADIO AND COMMUNICATION EQUIPMENT. 

TYPE AND LOCATION OF 
DESIGNATION FUNCTION RANGE CONTROLS 

lnterphone, USAF To provide inter-communication Internal only. At each crew and student sta-
combat, on T-29A between all stations on airplane. tion. 
a11d T-29B (ex-
cept serial No. 51-
51-14) model air-
plmzes. 

---- ···-- ---------- ·--- ---- ----- f-----------·--------- --

Interphone, AN/- To provide inter-communication Internal only. At each crew and student sta-
AIC-10, on T-29B between all airplane stations. tion. 
(serial No. 51-
5144), T-29C, and I 

I 

T-29D model air- I 

planes. l . 
Revised 31 October 1958 
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1-2. LIST OF RADIO AND COMMUNICATION EQUIPMENT (CONY). 

TYPE AND 

DESIGNATION 

VHF command 

radio set, AN/­

ARC-3, Otl T-29B 

model airplanes. 

UHF command 

radio set, AN/­

ARC-27. 

FUNCTION 

To provide receiver and trans­

mitter for voice and CW com­

munication from plane-to-plane 

or plane-to-ground. 

To provide receiver and trans­

mitter for voice communication 

from plane-to-plane or plane-to­

ground. 

RANGE 

Frequency range 

100 to 156 mc­

line of sight dis­

tances. 

Frequency range 

225.0 to 399.9 me 

-line of sight 

distances. 

LOCATION OF 

CONTROLS 

Pilots' overhead switch panel. 

-----------------4----------------------------~----------------+------------------------------

HF Liaison Radio 

Set Collins 18S-4 

011 T-29C atr­

planes incorporat­

ing TCTO IT-

1 
29C-508. 

To provide rece1ver and trans­

mitter for voice and CW com­

munication from plane-to-plane 

or plane-to-ground. 

Frequency range 

2.0 to 18.5 me. 

Pilots' overhead switch panel 

and code key at radio operator's 

position. 

----------------1----------·-·- -- -------------1----------------+------- ----------·-----

Liai,on radio set, 
.\\ /.-\ 1\C-8. on 
T-:2<J.\ and T-:2<JB 
(t'X<'t>pl ~erial \io. 
SO-l B-L :i 1-S I (lB, 
:JI-7B<J7 
;"j 1-7<)) -1-. 

and 

To provide receiver and trans­

mitter for voice and CW com­

munication, On T-29B (serial 

No. 51-5124 and subsequent) 

model airplanes, also to transmit 

distress signals; plane-to-plane 

or plane-to-ground. 

Frequency 2000 to 

24,000 kc - long 

range. 

Pilots' overhead switch panel 

and master control at radio oper­

ator's position. 

--------------+-------------------!------------- ---------------- -·-------------

Transponder Set, 

AN/APX-25. 

2 Change 16 

---------------- ----- ------------------

To provide transponder for 

automatic selective identifica­

tion of the aircraft to ground, 

shipboard, or airborne IFF 

recognition installations. 

------------- --------------------

Pilots' overhead switch panel. 
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1-2. LIST OF RADIO AND COMMUNICATION EQUIPMENT (CONT). 

TYPE AND 
DESIGNATION FUNCTION RANGE 

----------r------------------------------ ---------------~---- --------
Transponder Set, 
AN/APX-72 

Provides automatic radar identi­
fication, identification of posi­
tion, emergency signals, and at­
titude reporting of the craft on 
which it is located to all suitably 
equipped interrogating facilities 
within operational range of the 
system. 

Line of sight. Pilots overhead 
control panel. 

HF Liaison Radio 
Set 6 IBT-:3 (SSB) 
on T29A & T29H 
serial No. 5U-184, 
51-5168, 51-7897. 
and 51-7914. 

To providtc n•t·t~l\ er and tran~­

rnitter for vol<'e •·ommuni('ation 
from plane to plane or plam· to 

ground. 

Frt'ljllt'nn range 
:2.0 to :lO. \I C. 

Pi lot.; m •·rlwad 

"'' i lt'h pan.·l and 
radio ra('k. 

--------------------~r-------------------------------r-------------------r------- ------
VHF Command 
Radio Sd Wilcox 
B07 A, (used on 
sel"eted T-29,1, 13. 
C, /), and /•,' air-

To provide rereiv cr and tram;­
rnillt~r for voice l'Ol!Hllll!li('ation 
from plane to plant· or plane-to­
ground. 

Fr .. qw·m·~ rangt· 
from I !().() .\I liz 
through I t<J.'Ji:i 
\lllz lint' of ~igltt 
di,Lnwt·. 

l'ilot" mnlt .. ad 
:'\\itd1 parwl. 

craft. 
--------------------~L--------------------------------~----------

1-3. INTERPHONE, USAF COMBAT. 

See figures 1-1 and 1-2. This interphone system pro­

vides intercommunication between each crew member 

and student station on the airplane. Connections for 

microphone and headset in the nose and main landing 

gear wheel wells are provided to facilitate ground main­

tenance operations. The normal interphone system oper­

ates through an amplifier which is connected to all 

stations. There is also a navigator interphone circuit 

which includes an amplifier with automatic gain con­

trcl to compensate for the loss of input (speech) with 

changes of altitude. This circuit is provided for com­

munication between any crew member and student, while 

the other crew members and students can still use the 

normal system. A third limited interphone system, radar 

interphone, provides communication between the radio 

operator, the camera operator, and the radar stations. 

This circuit, working with an automatic gain control 

amplifier, can be used while the rest of the crew and 

students are using either the normal or the navigator 

interphone system. A call system is provided which 

enables any station to interrupt reception of all stations. 

Four loudspeakers are tied into the interphone system 

for public address purposes. 

1-4. INTERPHONE, AN/ AIC-1 0. 

See figures 1-1 and 1-2. This interphone system pro­

vides high intelligibility communication in all condi­

tions, and at any operating altitude, between each crew 

member and student station on the airplane. Each station 

has a microphone and headset, and a control panel; each 

control panel is fitted with a plug-in type amplifier. For 

standby listening without headset, the pilot, copilot, 

and master radar control stations are fitted with inter­

phone loudspeakers. Each loudspeaker has an associated 

amplifier. The control panel at each station permits 

interphone selection, mix, and volume control to that 

crew member and includes selection of the necessary 

radio signals, provided the radio equipment IS turned 

on and tuned into the function desired. A call s\·stem 

is provided which enables any station to interrupt recep­

tion of all stations. An emergency provision is made 

on each control panel to enable the station to listen to 

the interphone system at line level. A separate channel 

is provided for communication between the pilot, 

copilot, crew chief, navigator instructor, and students 

Change 16 2A/(2B blank) 
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PILOTS' OVERHEAD 
SWITCH PANEL 

COPILOT'S 
HEADSET 

RADIO RACK 

PilOT'S MICROPHONE 
SWITCH 

RADAR INTERPHONE 
SYSTEM AMPliFIER 

3976.C 

Figure 7-7. Radio and Communications Equipment, Nose Section, Typical 

without interrupting the normal interphone system. A 
third channel permits communication between the mas­
ter radar operator, pilot, copilot, navigator instructor, 
radar instructor, and students without interrupting the 
normal interphone system. Refer to Section III for de­
tailed information on the interphone and public ad­
dress systems. 

1-5. UHF COMMAND RADIO SET, AN/ARC-27. 

See figures 1-3 through 1-5. The UHF command radio 
system AN 1 ARC-27 is installed on all T-29 model air­
planes. The system provides a means of voice com­
munication from plane-to-plane or plane-to-ground, over 
line of sight distances and within a frequency range of 
225.0 to 399.9 me. The receiver/transmitter is ampli-

• tude-modulated and operated on any one of twenty 
preset frequencies in its frequency range. An auxiliary 

function of the system is to receive direction finding 
signals from the direction finding antenna, amplify and 
demodulate the signals, and apply them to the AN/­
ARA-25 direction finding equipment; refer to T.O. 1T-
29A-2-12. An additional function is provided in con­
junction with the radar tone scoring for phantom 
bombing; refer to T.O. 1T-29A-2-13. The tone scoring 
is switched into the command set for transmission to 
the ground to enable ground monitors to determine the 
accuracy of the bombing practice. The pilots have 
command of the bomb scoring function and can assume 
command by means of a switch selection on the pilots' 
overhead switch panel. The major components of the 
system are a receiver-transmitter, a pilots' control panel, 
a main control panel, and a flush-type antenna. On 
T-29B model airplaues, a transfer relay, operated by a 
transfer switch on the pilots' overhead switch panel, 
enables the pilots to transfer command radio to the 

Change 16 3 
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1. Public address loudspeaker. 
2. Radio operator's station. 
3. Radio equipment rock. 
4. Radio circuit breaker panel. 
5. Crew chief's interphone control panel. 
6. Pilots' overhead switch panel. 
7. Radar interphone amplifier. 
8. Public address amplifier. 
9. Radio junction box. 

10. lnterphone control panel. 
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INTERPHONE CONTROL 
PANEl 

DYNAMOTOR-OMNI­
RANGE (REF) 

Figure J -3. Radio and Communications Equipment, Tail Cone, Typical 

VHF radio installation in the event of failure of the 
UHF. Refer to Section V for detailed information on 
the UHF command radio set. 

1-SA. HF LIAISON RADIO SET, COLLINS 18S-4. 

The HF liaison radio set is installed on T-29C model 
airplanes incorporating TCTO 1T-29C-508. The system 
provides AM radio telephone and CW communication 
from plane-to-plane or plane-to-ground in the 2.0 to 
18.5 megacycle range. The system includes a receiver­
transmitter, an antenna tuner, a control panel, a code 
key, and an antenna. Transmission and reception are 
on the same frequency and a total of 20 frequencies 
may be preset. Refer to Section V-A for detailed infor­
mation on the HF liaison radio set. 

1-6. VHF COMMAND RADIO SET, AN/ARC-3. 

I 
See figures 1-1 thru l-5. The AN/ARC-:3 radio system is in­
stalled on all T-29B model airplanes. The system is designed 
for receiving and transmitting voice and l\1CW communica­
tions over a frequency range of 100 to 156 megacycles, from 
plane-to-plane or plane-to-ground. Average communicating 
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distan<:t~s are approximately :w milt>s at an altitude of I ,000 
feet and 135 miles at I 0,000 feet. These distances may be 
increased or decreased depending on atmo~pheric conditions. 
The system consists of a receiver, a transmi lter, a power junc­
tion Lox, a control panel, and an antenna. The equipment 
is designt•d to operate in extremely humid conditions and in 
a wide range of temperatun~s. The system is remotely con­
trolled from the pilots' overhead switch panel. The receiver 
and transmitter are eoordinated to tune simultaneously to 
the seleeted channel. There are eight preset crystal-eon­
trolled channels. Refer to Section IV for detailed informa­
tion on the AN/ ARC-3 radio set. 

1-7. LIAISON RADIO SET, AN/ARC-8. 

See figures 1-4 and 1-5. This radio system is designed 
for long range use and operates on frequencies of from 
2,000 to 24,000 kc. The main components are a receiver, 
a transmitter, a dynamotor, a pilots' control panel, a 
code key, and a wire type antenna. The receiver is inter­
connected with the transmitter for break-in operations. 
The interconnection of the transmitter with the receiver 
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1. INTERPHONE MIXER AMPLI~IERS, USAF COMBAT. 

2. INTERPHONE FILTERS. 
3. INTERPHONE AMPLIFIERS. 

4. CREW CHIEF'S INTERPHONE CONTROL PANEL. 
I 5. DELETED 

6. DELETED. 

7. VHF COMMAND RADIO JUNCTION BOX. 

8. VHF COMMAND RADIO RECEIVER (WITH DYNAMOTOR). 
9. RADIO JUNCTION BOX (INCLUDES CIRCUIT BREAKER 

·AND FUSE PANELS). 
10. VHF COMMAND RADIO TRANSMITTER !WITH DYNAMOTOR!. 
11 LIAISION TRANSMITTER CODE: KEY. 
12. LIAISON TRANSMITTER DYNAMOTOR. 
13. TABLE LIGHTS CONTROL PANEL. 
14. LIAISON RECEIVER AN/ARC-8. 

15. LiAISON TRANSMITTER, AN/ARC-8. 

3 

11 10 

4 

T·29 A MODEL 
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Figure l-4. Radio and Communications Equipment, Radio Rack, Typical !Sheet 1 of 31 
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1. PUBLIC ADRESS CONTROL PANEL 
IAI RPLANES 52-1091 THROUGH 52:1155, INCLI. 

2. RADIO OPERATOR'S INTERPHONE CONTROL. 
(AIRPLANES 52-1091 THROUGH 52-1155, INCLI. 

3 DELETED. 
4 CREW CHIEF'S INTERPHONE CONTROL. 
5. PUBLIC ADRESS AMPLIFIERS. 

9. 
10. 
11 

.12. 
13. 
i4 

CREW CHIEF'S MICROPHONE. 
CREW CHIEF'S HEADSET. 
LIAISON RADIO RECEIVER. TRANSMITTER. 
(AIRPLANES 52-1091 THROUGH 52-1166, INCLI 
KEY 
LIAISON DYNAMOTOR. 
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DELETED 
CONTROL PANeL rS: c 
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!AIRPLANES 82-'.r,:: '" ', :h(), INCI I 

T-29E AND T-29C 

MODEL AIRPLANES(TYPICALJ 

Figure 1-4. Radio and Communications Equipment, Radio Rack, Typical !Sheet 2 of 3) 
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Control panel light rheostat. 

Deleted 

Liaison radio control, panel. 

Applicable to airplanes 

52-1176 through 52·5830. 

Liaison radio antenna coupler. 

Cabin dome light switches. 

Crew chief's headset. 
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Deleted. 

Crew chief's interphone control panel . 

Crew chief's microphone. 

1 nterphone dynamotors (2). 

Liaison radio dynamotor. 

Applicable to airplanes 

52·1176 through 52-5830. 

Radio junction box. 

VHF Radio Transceiver, 
Wilcox 807A. 
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4 6 9 10 -

2 19 

1. A/C INTERPHONE 11. VHF, WILCOX 807 

2. COMPASS AUDIO 12. UHF, AR'C-2,7 • 3. LOUDSPEAKER 13. VOR NO.2 

4. VOR NO. 1 14. IFF/SIF CONTROL 

5. INSTRUMENT SELECT SWITCH 15. HF 714E-2 

6. TACAN, ARN-21A 16. COMPASS AUDIO 

7. BLANK 17. FASTEN SEAT BELTS 

8. COMMAND TRANSFER AUDIO SWITCHES 18. NO SMOKING 

9. ADF, C-1514/A 19. IFF/SIF CAUTION PANEL 

10. RADAR, C-4881 20. A/C INTERPHONE 

T-29A AND T-29B AIRPLANES (TYPICAL} 

AFTER ACCOMPLISHMENT OF TCTO lT-29-621 
I 

Figure l-5. Pilots' Overhead Switrh Panel, Typical (Sheet l of 21 • 
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forms a complete liaison radio set. The receiver is man­
ually controlled by the radio operator, but the trans­
mitter can be controlled from either the pilots' overhead 
switch panel or the radio operator's station. The re­
ceiver can be operated with the transmitter either on or 
off if neither the code key nor microphone switch is de­
pressed. A monitor switch, on the radio circuit breaker 
panel, makes it possible to monitor the transmitted 
signal through the receiver and removes the transmitter 
side-tone from the interphone circuit. A green light, 
on the pilots' control panel, indicates that the trans­
mitter is ready for remote control. 

1-8. VHF RADIO SET, WILCOX 807A. 

The \Vile ox 807 A radio system is installed in selectt>d T-29A, 
B, C, D, and E model airplanes. The system is designed for 
receiving and transmitting voice communications over a fre­
quency range of 116.000 !\!Hz. through 149.975 l\IHz, from 
plant~-to-plane and plant~-to-ground. The system consists of 
a transceiver, control panel and antenna. The transceiver is 
remotely controlled from the pilot-;' overhead switch panel. 
Refer to st~dion IV-A for ddailed information on the Wil­
cox 807 A VIIF radio set. 

1-SA. TRANSPONDER SET, AN/APX-25. 

The AN/ APX-25 transponder set provides automatic 
selective identification of the aircraft in which it is in­
stalled to ground, shipboard, or airborne IFF recogni­
tion installations. The system includes a pulse-type 
receiver-transmitter, a transponder set coder, two control 
panels on the pilots' overhead switch panel, and an 

omnidirectional receiving and transmitting antenna. Tun­
ing of the equipment is performed at the receiver­
transmitter by turning manually operated counters to 

predetermined settings. Refer to section VII-A for de­
tailed information on the AN/APX-25 transponder set. 

1-88. LIAISON RADIO SET 618T-3 (SSB). 

The Collins HF103 communications system is used for long 
range radio telephone communications. The system 
provides either conventional amplitude modulation (A.\1) or 
single side band (SSB) modes of operation. The SSB mode, 
which concentrates more power into the sideband and 
suppn~sses the carrier, may be used to communicate with 
stations having SSB capability. The Ai\1 mode provides less 
side hand power hut enables communications with stations 
not having SSB capability. Any one of 28,000 frequency 
channels can he selected from the control panel. The 
channels are spaced at !-kilohertz (KHZ) intervals in the 
frequency range of 2.00 to 29.999 megahertz (\!HZ) The 
system is designated HF No.2. Each system is protected by 
two 28-volt de circuit breakers (one 35 ampere and one 10 
ampere) and one 115 V AC 5 ampere circuit breaker. '\lain 
components of the system are: Receiver - Transmitter 
618T-3, Automatic Antenna Tuner 180L-3. Control Pant>! 
714E-2, HF Antenna. Components of the HF communica­
tion system are shown in figure 5B-l. The transceiver is 
located in rack shelf assembly No. 2 in radio equipment 
section. Antenna coupler is located in the electrical 
equipment rack. Control panel is located in the overhead 
console. The operation of the system is controllt>d from the 
remote control pant'! located in the overhead console. A 
rotary switch i:.; used to energize the sy,.;tem and select type 
of operation. An off position de-energizes the system. In 
the lJSB (upper sideband) position the system operates as 
an SSB carrier suppressed system using only the upper 
sideband. In the AM position, the upper sideband and 
carrier are used to provide a signal which is equivalent of an 
Al\1 signal. Four dials control the frequency selection for 
either SSB or Al\1 operation. A direct digital readout of the 
operatinr.; frequency is provided in a window above the 
dials. The frequencies between 2.00 and 29.9991\IC can be 
selected. AN RF SENS (sensitivity) control varies the gain 
of the RF amplifiers in the receiver. The receiver audio 
output is applied to the interphone system. 

1-8C. TRANSPONDER SET, AN/APX-72. 

The AN/ APX-7~ tran:;ponder sd receives signals on 1030 
MC and transmits on ] 090 l\IC. The system has four \IAHJ\. 
X (SIF) operational modes which consist of mode l, modt~ 
2 mode 3/ A and mode C. In addition to the t'IIARK X 
~odes, the dt,coder also decodes mode 4 interrogations. 
The systt~m includes a receiver-transmitter, computer-trans­
ponder, test set and lobing switch located in the tail-cone 
area, a pilots and co-pilots altimeter, control panel and cir­
cuit breakers in the flight compartment and two antennas. 
Refer to Section Vll-B for detailed information on the 
AN/APX-72 transponder set. 
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9 12 

10 1 1 15 
8. VHF, WILCOX 807 

1. INTERPHONE, C-824, A1C-10 9. ADF, C-1514/A 

2. INTERPHONE, C-826 10. TRANSPONDER CONTROL, C-6280(Pl/APX 

3. BOMB SCORING TONE SWITCH 11. UHF, ARC-27 

OR PA CONTROL PANEL 12. VOR NO.2 

4. VOR NO.1 13. H.F. 714E-2 

5. INSTRUMENT SELECT SWITCH 14. INTERPHONE, C-826 

6. TACAN 15. INTERPHONE, C-824, A1C-10 

7. RADAR, C-4881 16. CONTROL ASSEMBLY, 7037134-10 

T-29C AND T-29D MODEL AIRPLANES (TYPICAL) 

AFTER ACCOMPLISHMENT OF TCTO lT-29-621 

Figure J -5. Pilot's Overhead Switch Panel, Typical (Sheet 2 of 2) 

1-9. POWER SOURCES FOR RADIO EQUIPMENT. 

WARNING I 
Operation of radio and communication equip­
ment involves the use of high voltages which 
are dangerous to life. Personnel must at all 
times observe safety precautions. Cv not re­
place components of the system with the power 
on. Under certain conditions, because of 
charges retained by capacitors, a dangerous 
voltage may exist in some circuits even when 
the power supply is off. To avoid casualties, 
always ground any circuits prior to handling. 

The direct current for the radio systems is drawn from 
the airplane essential or nonessential de system; refer 
to T.O. 1T-29A-2-10. The following equipment draws 

power from the 28-volt de essential bus: 

lnterphone USAF Combat. 
lnterphone, AN/ AIC-10. 
UHF command radio, AN/ ARC-27. 
Liaison radio set, AN/ ARC-8. 

HF liaison radio set, Collins 185-4. 
Transponder set, A~/AP.\-72. 

Liaison radio ~et. 6JBT<~ (SSI:l) 

The VHF command radio, AN/ ARC-3, public address, 
and radar interphone systems draw power from the 
28-volt de nonessential bus. 

NOTE 
Power to the nonessential de bus in the radio 
rack is controlled by the navigation radio 
switch, located on the radio operator's panel. 
This switch must be on before any equipment 
being powered from the nonessential bus can 
be operated. 
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Power for all radio equipment is directed through the 
radio junction box to the radio circuit breaker panel, 
then to the equipment. High voltage de power for the 
radio equipment tubes is supplied by de driven dyna­
motors integral with each system. In each case, the 
dynamot«rs take their de power through the circuit 
breakers, lfor the radios, on the radio circuit breaker 
panel. ll_he dynamotor for each part of the radio 
equipment'ls located on the radio rack or is an integral 

1 part of tlw component which it powers. Emergency de 
power for the radio circuits is providt~d by the two airplane 
batteries. In the event that the two airplane generators be­
come inoperative, the only source of power is the batteries. 
u~e of the radio equipment in the event of a de power fail­
ure will rapidly deplete the battery power. Malfunt:tion of 
eitlwr or both of the generators automatically operates the 
load monitor relay which cuts off the 28-volt de nonessen­
tial bus from which some radio equipment takes its power. 
Provision is made for overriding the load monitoring relay 
in an emergency, by means of a switch on the pilots' pede­
stal. Placing the switch in OVERRIDE position re-en­
gages the load monitoring relay, allowing operation of the 
nonessential equipment. 

1 -1 0. POWER FOR OPERATIONAL 
CHECK-OUT ON GROUND. 

Refer to T.O. IT-29A-2-10 for cautions to be observed 
and procedure for connecting external electrical power. 

NOTE 
Use an external power source for all radio 
operational tests when the airplane is on the 
ground. If equipment is to be operated which 
takes its power from the de nonessential bus, 
the load monitor switch on the pilots' pedestal 
must be in OVERRIDE position and the navi­
gation radio switch must be ON. 

Before energtzmg any radio system, visually 
inspect the installation of that system to en­
sure that all connections are correctly made 
and that the equipment is properly installed 
and bonded. 

1-11. GENERAL INSTRUCTIONS FOR REMOVAL 
AND INSTALLATION OF EQUIPMENT. 

Radio communication and navigation equipment on the 
forward radio equipment rack is shock mounted to the 
shelves. Connections to most of the equipment is made 
by means of electrical connectors, which have knurled 
locking rings to maintain firm connections. Each radio 
unit is held in place by slide fasteners, wing nuts, thumb 
screws, or other types of quick-disconnect fasteners. Each 
unit can be removed or reinstalled without the use of 
tools and without disturbing other units. Some units 
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incorporate electrical receptacles as integral parts of 
the mounting bases. Use caution in removing and rein­
stalling the units to maintain pin alignments. The use 
of excessive force may result in serious damage to con­
tact components. Most cable-to-rack units terminate at 
plug-type connectors which incorporate knurled nuts. 
The connectors are designed to maintain safe connec­
tions when installed finger tight. Units on racks have 
individually shock mounted bases. Sufficient slack is 
provided in cables, flexible drives, and antenna leads 
to allow full action of the shock mounts when the 
equipment is installed. 

NOTE 

All electronic equipment will be safety wired 
if: 

a. It is not readily accessible in flight. 

b. It is not shock mounted. 

c. It is fastened to mount with snap locks. 

d. It is not normally under surveillance, 
and may constirute a safety of flight 
and/or a personnel hazard, if it acciden­
tally slipped out of its mount, or be­
came disconnected. 

1-12. COAXIAL CABLE INSTALLATION. 

Coaxial cables that connect the radio set to its antenna 
require special attention during maintenance work. 

WARNING • 

The HF communication radio antenna lead 
carries high voltage at high power which is 
dangerous to human life. If working on these 
leads, all power must be off. Properly main­
tain the antenna lead-in shields to minimize 
the possibility of accidental contact with high 
power leads. Never use the shelves of the 
radio rack for stowage of tools and equipment. 

Since the routing of coaxial cables in the airplane is 
determined by the necessity of avoiding radio inter­
ference, these cables must always be reinstalled in ex­
actly the original routing, with all connectors secured, 
and with ground or bonding straps replaced. Because 
damage to coaxial cables results in distorted reception 
or serious transmission loss, care should be taken to 
avoid sharp bends, pinches, kinks or stretching. Clamps 
must be used to prevent shifting or vibration, but must 
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not be installed in such a way as to dent or flatten the 
cable. Check all cables for frayed or broken insulations. 

NOTE 
When working with or near coaxial cables, 
care must be taken not to step on or put any 
weight on the cable. Do not place tools, tool 
boxes or equipment on the cables. Do not pull 
cables aside roughly to get at equipment. Even 
apparent slight distortions, dents, or flatness 
of the cable can result in serious transmission 

losses. Do not pull on coaxial cables where 
there is any possibility of loosening the con­
nection in the connectors. Always check to 
see that the insulation connections are in per­
fect condition. 

1-13. RADIO NOISE AND 
INTERFERENCE. REDUCTION. 

Aircraft radio communication and navigation systems 
are subject to many types of noise which interfere with 
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reception. The airplane electrical systems are designed 
and installed to function with the minimum of radio 
noise. Radio noise filters are installed on all electric 
motors and equipment which may cause a radio noise 
problem. Bonding and ground straps installed on radio 
equipment prevent these units from acquiring electrical 
charges which cause static interference; parts not bonded 
to the general airframe carry separate static charges 
which contribute to radio noise. Static is discharged 
from the airframe through the static discharge wicks; 
refer to T.O. 1 T-29A-2-10. Parts not bonded to the 
airframe do not discharge through the wicks, thus they 
create a radio interference. Frequent preventive main­
tenance will minimize noise interference. Refer to par­
agraphs 1-14 through 1-17, for the preventive items 
which should be checked at frequent intervals. 

NOTE 

Correct each item as discovered. Otherwise 
diagnosis of further trouble will not be pos­
sible. 

1-14. ANTENNA MAINTENANCE. 

Refer to WARNING note in paragraph 1-12 and see 
figure 1-6. To improve radio reception, inspect and 
repair the antenna frequently. Check for each of the 
following where applicable: 

a. Insecure mounting for fastening masts, couplers, 
and relays. 

b. Cracked insulators on wires, or other parts. 

c. Loose bonding or ground wires. 

d. Loose lead-in connections. 

e. Corroded surfaces where grounded. 

f. Corroded lead-in connections. 

g. Loose, corroded, or damp coaxial cable and elec­
trical cable connectors. 

h. Damaged wire or insulation, loose or broken 
strands. 

i. Crushed, flattened, or kinked coaxial cable. 

NOTE 

The transmission characteristics of coaxial ca­
ble may be seriously affected by seemingly 
slight kinking or flattening. 

j. Loose or missing coaxial and, or electrical cable 
clamps; worn clevis pins. 

NOTE 

Paint, grease, oil or other foreign material 
must be carefully cleaned from flush antenna 
covers. 

1-1 5. RADIO AND ELECTRICAL 
CABLE MAINTENANCE. 

Cables moved during maintenance work and not re­
placed in their original position are a common source 
of hum and other radio interference. Interference is 
caused by radio cables being too close to ac circuits and 
from cross talk between audio circuits, particularly when 
grounding or bonding straps are omitted during installa­
tion of new equipment. Grease, oil, fuel, hydraulic 
fluid, water, or cleaning solvents may injure insulation 
of cables. Electrical wiring and components must be 
protected at all times from fluid materials. 

1-16. MICROPHONE AND HEADSET 
MAINTENANCE. 

To improve radio receptton, inspect and repair the 
microphone and headsets frequently. Check for each of 
the following where applicable: 

a. Frayed or worn cords. 

b. Plugs with distorted, worn, or dirty parts. 

c. Moisture in microphones. 

d. Cracked insulation or other obvious mechanical 
damage. 

e. Loose diaphragms or other internal parts. Tap 
microphone gently while listening to headset - this 
should result in normal noise. 

f. Changeable output; make comparison test with unit 
of known serviceability. Refer to Sections II and III 
for operation of interphone systems. 

1-1 7. RADIO AND ELECTRICAL 
COMPONENT MAINTENANCE. 

To improve radio reception, inspect and repair radio 
and electrical components frequently. Check for each 
of the following where applicable: 

a. Security of mounting. 

b. Security of connector plugs, bonding, or ground­
ing straps and wires. 

c. Security of flexible drive cable connections. 

d. Smooth operation of controls - jerky controls 
often cause radio noise. 

e. Microphonic ncuum tubes. Tap the case while 
listening with the headset. Ringing or stuttering sounds 
indicate a microphonic tube, or a tube with loose ele­
ments. 

f. Loose panel light connections. 

g. Defective panel light filaments; a loose or vibrat­
ing filament can cause excessive interference. 

13 
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I DESCRIPTION I 
--

2-1 • GENERAL. 

See figure 2-1. The USAF combat interphone and pub­
lic address system is installed on T -29A and T -298 
(except serial No. 51-51-1-1) model airplanes. This inter­
phone and public address system provides communica­
tions, within the airplane, through interphone control 
panels and outlets for headset and microphone at each 
student and crew station. For ground maintenance op­
erations, connections for a headset and microphone in 
the nose wheel well and in each nacelle permit com­
munications between these points and any interphone 
facility inside the airplane. Although the control panels 
are varied to include switches to cover the individual 
functions carried out at each station, each has a VOL­
UME control and jack selector switch. Each interphone 
control panel contains the necessary connections and 
controls to permit use of the radio facilities required at 
that station, provided the radio facilities have been 
turned on and adjusted at their respective control panels. 
The interphone system is a combination of three sep­
arate systems-the normal interphone, navigator inter­
phone, and radar interphone. Each system employs a 
separate amplifier to boost the voice or radio inputs 
to each station. The normal and navigator interphone 
system provide separate channels of communication be­
tween all crew and student stations. These systems can 
be used simultaneously, by different groups of students 
and or crew members, without interfering with each 

other. The radar interphone system provides an addi­
tional communication channel between the radio opera­
tor and the four radar stations-student stations 4, 5, 
6, and 7 (master radar). This circuit enables the radio 
operator to communicate with any or all of the radar 
stations while the other crew members and students are 
using either the normal or the navigator systems. A call 
system enables any station to interrupt reception at all 
other stations regardless of the individual selector 
switch positions. Certain training and operational func­
tions require more than one signal to be received at one 
time. This is accomplished by means of two interphone 
mixer amplifiers which enable the pilot and or copilot 
to mix command radio, radio compass, interphone, 
marker beacon, and omnidirectional range audio re­
ception into one output. The public address system 
consists basically of two amplifiers and four loudspeak­
ers, with control switch provisions on the pilots' over­
head switch panel and on the radio operator's left switch 
panel. Each amplifier energizes two loudspeakers in the 
cabin. On T-298 (serial No. 51-3807 to 51-7917 inc!) 
model airplanes, the interphone control panel, at student 
station 7 (master radar), has provisions for use of the 
public address system. The normal and navigator inter­
phone systems take their power from the 28-volt de 
essential bus, and the circuit is protected by two 5 am­
pere circuit breakers placarded NORMAL INTER and 
NAVIGATOR INTER on the radio circuit breaker 

15 
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1. Microphone button. 
2. Pilots' control panels. 

7. lnterphone amplifiers. 
8. lnterphone filters. 

13. Radio jack. 
14. Public address amplifier No. l. 

3. Copilot's microphone and headset. 
4. Crew chief's microphone and headset. 
5. Crew chief's control panel. 

9. Right wheel well jack box. 
10. Student's station, typical. 
11. left wheel well jack box. 

15. Public address amplifier No. 2. 
16. Radar interphone amplifier. 
17. Nose wheel well jack box. 

6. Pilot's microphone and headset. 12. Radio operator's station. 

39830 

Figure 2- J. USAF Combat lnterphone System Equipment Perspective 

panel. The radar interphone and public address systems 
operate on power from the 28-volt de nonessential bus, 
in the radio junction box. These circuits are protected 
by two 5 ampere circuit breakers, placarded PUBLIC 

ADDRESS and RADAR INTER, on the radio circuit 
breaker panel. High voltage de power for the amplifiers 
is supplied by integral dynamotors on each of the am­
plifiers, except the mixer amplifiers. 

2-2. USAF COMBAT INTERPHONE AND PUBLIC ADDRESS SYSTEM, LIST OF COMPONENTS. 

ITEM LOCATION FUNCTION 

Amplifier, 26A/AIC (3 ); 011 T- Two on radio equipment rack, To amplify voice or radio signals. 
29A model air planes. Amplifier top shelf; one on cabin floor, right 
AM-300 AIC (j) on T-29B (ex- side, aft of flight compartment 
cept serial No. 51-5144) model air- bulkhead. 
planes. 

Amplifier, public address, AM- On cabin floor, right side, aft of To amplify \'(JlCe for public ad-
300 AIC (2). flight compartment bulkhead. dress system. 

16 
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ITEM LOCATION FUNCTION 

Mounting, MT·677 j AIC, or MT- At base of each interphone and To provide a shock proof mount 
677AIAIC (5). public address amplifier. for interphone and public address 

amplifiers. 

Amplifier, mixer, AM-142-2S (2). Radio equipment rack, t~p shelf. To permit reception of more than 
one signal simultaneously. 

Mounting plate, MT-5561 AIC. At base of each mixer amplifier. To provide a shock proof mount 
for mixer amplifier. 

Filter, pilots' interphone, F-211- Radio equipment rack, top shelf. To filter out unwanted signals on 
ARA-9 (2). reception of more than one signal. 

Control panel, interphone, C-695 I- Pilots' overhead switch panel. To control volume and selection. 
AIC (2). 

Control panel, interphone, C-699 I- Student stations 8, 10, 11, 12, 13, To control volume and selection. 
AIC (10). 14, 15, 16, 17, and 18. 

Control panel, interphone, C-7011- Radio equipment rack (crew To control volume and selection. 
AI C. chief's). 

Control panel, interphone, C-7031- Radio operator's control panel. To control volume and selection. 
AI C. 

Control panel, interphone, C-7041- Student stations 4, 5, 6, 7 (master To control volume and selection. 
AIC (5). radar), and camera operator's sta-

tion. 

I 
Plug, U-92IU (2). Adjacent to pilot and copilot. To make microphone and headset 

connections. 

Plug, U-94IU ( 17). Radio operator's station, master ra- To make microphone and headset 
dar console, student stations 4, 5, connections. 
6, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, and camera operator's sta-
tion. 

Jack, J-139AIAIC (3). One in each nacelle; one ln nose To make microphone and headset 
landing gear wheel well. connection for ground crew. 

Loudspeaker, public address, ( 4). Right side of cabin near student Loudspeaker for public address 
stations 5, 8, and 14. Left side of system. 
cabin near student station 11. 

Headset- Microphone H-78IAIC All stations on T-29A and B model To originate and listen to inter-
( 19). airplanes. phone signals. I 
Switch, hand-operated (2). Pilot's and copilot's control wheels To control microphone. 

(outboard horn). 

Switch, public address address cont Pilot's overhead switch panel. To control public address system. 
control AN 3023-8. 

Circuit breaker, 5 ampere, NOR- Radio circuit breaker panel, aft of To protect normal interphone sys-
MAL INTER. radio rack. tern from circuit faults. 

Circuit breaker, 5 ampere, NAV- Radio circuit breaker panel, aft of To protect navigator interphone 
IGATOR INTER. radio rack. system circuit. 

Circuit breaker, 5 ampere, RADAR Radio circuit breaker panel, aft of To protect radar interphone system 
INTER. radio rack. circuit. 

Circuit breaker, 5 ampere, PUBLIC Radio circuit breaker panel, aft of To protect public address system 
ADDRESS. radio rack. circuit. 

Changed 12 February 1960 17 
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2-3. INTERPHONE AND PUBLIC ADDRESS 
SYSTEM AMPLIFIERS. 

The interphone system employs three amplifiers, one 
each for the normal, the navigator, and the radar inter­
phone systems. Two additional amplifiers are installed 
for use with the public address system. Essentially the 
amplifiers are alike, consisting of a four-tube, two-stage, 
audio amplification unit incorporating an automatic 
gain control which adjusts the amplification of the am­
plifier. This adjustment is in steps, at altitudes of ap­
proximately 10,000, 20,000, and 30,000 feet, to provide 
a volume level normally suitable for the altitude at 
which the airplane is flying. An integral dynamotor 
fitted on each amplifier supplies high voltage de power 
for the plate voltage of each tube. The AM-26A/ AIC 
amplifier differs from the AM-300/AIC amplifier in 
that it incorporates a manual gain control in addition 
to the automatic gain control. The manual control is 
safety-wired in position 1 and should not be disturbed 
under ordinary circumstances. Each amplifier can be 
controlled by an ON-OFF switch (on the front of the 
amplifier) which is safety-wired in the ON position for 
normal operations. 

2-4. MIXER AMPLIFIER. 

The pilot's and copilot's interphones are each fitted with 
a mixer amplifier to allow reception of more than one 
signal at a time. These units are single tube, push-pull 
amplifiers housed in an aluminum box. A four-wire 
receptacle is used for all electrical connections. Each 
amplifier feeds only one headset and is operated at max­
imum gain. It has no gain control and does not require 
any operating adjustments. Placing the function selector 
switch in the MIX. SIG. & COMMAND position enables 
the pilots to listen to as many as five audio channels 
simultaneously. 

2-5. PILOTS' CONTROL PANEL. 

See figure 2-2. The pilot and copilot positions are pro­
vided with interphone control panels which incorporate, 
in addition to the normal interphone channel, two 
specialized features. The first of these features is a PVT. 
INTER channel which is connected to all stations. The 
second is a mixed signals facility which is provided for 
the pilots only. They may individually mix command 
radio, radio compass, interphone, marker beacon, and 
omnidirectional range audio signals into one output. 
A selector switch, placarded PVT. INTER-COMPASS­
LIAISON-MIX. SIG. & COMMAND-INTER-CALL, 
provides for the selection of the desired type of opera­
tion. PVT. INTER position selects the navigator inter­
phone system. COMPASS position selects the AN -
ARN-6 radio compass system. LIAISON position se­
lects the pilots' liaison radio operation. MIX. SIG. & 

18 

COMMAND position makes it possible to mix the var­
ious audio signals simultaneously: Four toggle switches 
over the MIX. SIG. & COMMAND position are pla­
carded INTER-COMP-MARKER-LOCALIZ. If any 
one or all four of the switches are placed in the up (on) 
position, corresponding signals will be heard along 
with those of the command radio set. INTER position 
selects communications within the airplane. CALL po­
sition is used to interrupt any transmission or reception 
on the interphone system and to call stations to answer 
on the INTER position. When the CALL position is 
desired, the pilot must hold the switch in this position­
when the switch is released, it will spring back to the 
INTER position. A filter switch, placarded RANGE 
ONLY-VOICE ONLY-NORMAL USE, reduces the out­
put of the signals at the headset when placed in RANGE 
ONLY or VOICE ONLY as required. During normal 
operations, ensure that the filter switch is in the NOR­
MAL USE position. 

2-6. CREW AND STUDENT CONTROL PANELS. 

See figure 2-2. Interphone control panels located at the 
crew chief's station, radio operator's station, radar and 
camera operator's station, student stations, and student 
station 7 (master radar) are essentially alike. Each con­
trol panel has in common a VOLUME control, and 
CALL-INTER-PVT. INTER selector positions. The 
crew chief, radio operator, and student station 7 (master 
radar) control panels have a COMMAND selection; the 
crew chief and radio operator control panels have a 
LIAISON selection; the crew chief, student station 7 
(master radar), camera operator, and navigation student 
stations have a COMPASS selection; the radio operator, 
student radar stations, camera operator, and student 
station 7 (master radar) have a RADAR INTER selec­
tion; and student station 7 (master radar) control panel 
has LOUD SPKR selection. The functions of these se­
lector positions allow each station so equipped to per­
form the necessary operations with the use of the 
interphone system. 

2-7. EXTERNAL INTERPHONE FACILITIES. 

Phone jacks are installed in the nose wheel well and in 
each nacelle to provide ground crew facilities for inter­
communication during operational check-out procedures, 
repair, and maintenance operations. The jacks provide 
headset and microphone connections. For intercom­
munication between a station and any one or all of the 
three external facilities, the function selector switch on 
the appropriate control panel is placed in INTER po­
sition. With the system energized, the external stations 
may communicate with the internal interphone stations 
by depressing the microphone switch, and listen to the 
headset. No other controls are provided at the external 
stations. 
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2-7A. INTERPHONE HEADSET-MICROPHONE, 
H-78/AIC. 

Headset-Microphone set H-78/ AIC consists of headset 
H-70/AIC and microphone M-33/AIC. The two com­
ponents are electrically wired together to use one jack 

Changed 12 February 1960 

for plugging into the interphone system, and are linked 

together by a wire frame mounting assembly for hand­

free use. The microphone does not have a press-to-talk 

switch. 

18A, 188 





.............. 

T. 0. 1T -29A-2-11 USAF COMBAT INTERPHONE SYSTEM 

PUBLIC ADDRESS SYSTEM 

LIAISON 
RADAR 
INTER 

RADIO OPERATOR'S LEFT SWITCH PANEL 

@ 
VOLUME 

E) 

@ 0 INTERPHONE CJD @ 
® INTER COMP MARKER LOCALIZE 0 

00®@@@ 
VOICE MIX SIG 0 

:·~ '0~,\~;,:$~ NDI~1~~ 
\0 INVTER \JJ 

§ 

PILOT'S PANEL 

(§) INTERPHONE @ 

(S) 
CID 

LIAISON 

@ 
@ 

@ 

CREW CHIEF'S PANEL 

VOLUME 

e 8 
@ 

RADAR STATION'S AND CAMERA OPERATOR'S PANEL RADAR INSTRUCTOR'S PANEL 

§ INTERPHONE <§)INTER CALL @ § INTERPHONE @ © 

'"-?1Jl e 
~~ 

rn 
C'A"O' w 

ORADAR 

@INTER~ 

INTER COMPASS 

PVT ~ PVT 

INTER @ 0 
INTER 

§ 0 © 
RADIO OPERATOR'S PANEL NAVIGATION STUDENT'S PANEL 

39831 

Figure 2-2. USAF Combat lnterphone System Control Panels 
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I OPERATIONAL CHECK-OUT I 
---

2-8. TEST EQUIPMENT REQUIRED. 
None. 

2-9. USAF COMBAT INTERPHONE SYSTEM, 
OPERATIONAL CHECK-OUT. 

a. Connect external power source to airplane; refer 
to T.O. 1T-29A-2-10. 

b. Place selector switch, on pilots' overhead switch 
panel, in INTER position and adjust volume control for 
maximum output. 

NOTE 
The volume control on the interphone panels 
is effective for all positions of the selector 
switch. Set this control at or near the maxi­
mum position and adjust the volume controls 
on the various radio sets to provide the proper 
headset levels. This procedure is necessary in 
order to prevent compass course reversal, radio 
receiver overload, distortion, etc. due to having 
the volume control on the interphone panel 
set at minimum output and the control on the 
radio set adjusted for maximum output. 

c. It is necessary to tune in required radio facility 
independently. Refer to the applicable section in this 
handbook and T.O. 1T-29A-2-12 for the proper tuning 
procedure of the desired radio set. 

d. Speak into microphone, while depressing micro­
phone button on control wheel, and listening in on 
headset. Spoken sounds will be heard loudly and clearly 
in headset. Repeat this process with another man listen­
ing, then replying from other stations in return. 

e. On T-29A model airplanes, remove safety wire 
from manual gain control of normal interphone ampli­
fier, and switch manual gain control from position 1 to 

positions 2, 3, and 4, while speaking softly into pilot's 
microphone. Listen to output of headset and make sure 
there is a noticeable increase in volume for each succes­
sive position of gain control. 

f. Return gain control to position 1. 

g. Select RADAR INTER position on radio oper­
ator's selector switch. Increase gain control of radar 
amplifier from 1 to 4 as outlined in step e. There should 
be a noticeable increase in volume from headset for 
each successive position. Return gain control to position 
1, and safety-wire. 

h. Repeat step g. for PVT. INTER position of radio 
operator's selector switch, using gain control on naviga­
tor interphone amplifier. Safety-wire manual gain con­
trol in position 1. 

i. Check CALL facility by placing pilot's interphone 
selector switch in CALL position and speaking into 
pilot's microphone while another man listens from an­
other station. Signal from pilot's position should be 
received loud and clear and should interrupt any other 
reception. 

j. Repeat step i. from all interphone control panels 
and check that a signal is received at all stations. 

k. Place pilot's selector switch in MIX. SIG. & COM­
MAND position and check mixing facility. Refer to 
T.O. 1T-29A-2-12 for operation of COMP, MARKER, 
and LOCALIZ facilities, and to Section V for com­
mand radio. 

I. Operate liaison radio with selector switch in LIA­
ISON position; refer to Sections VI and VII for op­
eration of liaison radio. Liaison signals should be 
received loud and clear. 

m. Disconnect source of external power from airplane. 

I SYSTEM ANALYSIS I 
, __ 

2-1 0. USAF COMBAT INTERPHONE SYSTEM, TROUBLE SHOOTING. 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

INTERMITTENT OR NO OUTPUT FROM INTERPHONE SYSTEM. 

No 28-volt de power supply Check to see that other de operated Correct power supply failure; re-
equipment is functioning, and that fer to T.O. 1T-29A-2-10. Close 
circuit breakers are closed, that circuit breakers; secure plug; place 
plugs on front of amplifier are switch ON. 
secure, and that the switch on 
front of amplifier is ON. 

20 



T. 0. 1T -29A-2-11 USAF COMBAT INTfRPHONE SYSTEM 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

INTERMITTENT OR NO OUTPUT FROM INTERPHONE SYSTEM (cont). 

Dynamotor or amplifier defective. Check to see that other radio Replace amplifier; refer to para-
equipment lS functioning nor- graph 2-13. 
mally; refer to paragraph 2-9. Ex-
change amplifier with one known 
to be functioning normally. 

--

Control panel or panels defective. Check to see that output is normal Clean off dirt and motsture. Re-
from other control panels; refer place panel; refer to paragraph 
to paragraph 2-9. Check defec- 2-12. 
tive panel for dirt or moisture 
across terminals and connections. 

Jack box defective. Check to see that output is normal Replace jackbox; refer to para-
from other jack boxes. Check con- graph 2-12. 
tinuity in jack box wiring with a 
multimeter. 

Headset or cord defective. Check headset at a station known Replace headset. 
to be operating_ Check cord for 
frayed insulation or broken wires. 

INTERMITTENT OR NO OUTPUT FROM INTERPHONE OR RADIO WHEN 
PILOT OR COPILOT IS USING FILTER. 

Filter defective. Exchange filter with one known to 
be functioning normally. 

GAIN OF AMPLIFIER DOES NOT CHANGE WITH ALTITUDE. 

Automatic gain control in ampli­
fier defective. 

Replace amplifier with one known 
to be functioning normally. 

Replace filter; refer to paragraph 
2-12. 

Replace amplifier; refer to para­
graph 2-13. 

NO RADIO OUTPUT ON MIX SIG. AND COMMAND POSITION OF PILOT'S 
SELECTOR SWITCH. 

Mixer amplifier defective. Check that COMMAND radio and 
interphone are functioning nor­
mally; refer to paragraph 2-9. Re­
check with mixer amplifier known 
to be functioning normally. 

Replace mixer amplifier; refer to 
paragraph 2-13. 

ANY STATION FAILS TO OPERATE ON TALK BUT IS SATISFACTORY ON LISTEN. 

Microphone defective. Check microphone at other sta­
tions. 

Replace microphone. 

ANY STATION FAILS TO OPERATE FOR LISTEN ONLY WITH SELECTOR IN ANY POSITION. 

Headset defective. 

Control panel defective. 

Check headset at other stations 
known to be operating. 

Check to see that other control 
panels in system are functioning 
normally; refer to paragraph 2-9. 

NO OUTPUT FROM PUBLIC ADDRESS SYSTEM. 

Public address amplifier defective. 

Public address loudspeaker defec­
tive. 

Exchange amplifier with one 
known to be functioning nor­
mally. 

Listen to broadcast from other 
functioning loudspeakers. 

Replace headset. 

Replace defective control panel; 
refer to paragraph 2-12. 

Replace amplifier; refer to para­
graph 2-13. 

Replace loudspeaker_ 
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I REPLACEMENT I 
--

WARNING I 
Operation of electronic equipment involves 
the use of voltages which are dangerous to 
life. Personnel must at all times observe safety 
precautions. Turn power off prior to replacing 
components of this equipment. Under certain 
conditions, a dangerous voltage may exist in 
some circuits, even when the power supply is 
off, because of charges retained by capacitors. 
To avoid casualties, always ground any circuit 
prior to handling. 

2-11. SPECIAL TOOLS REQUIRED. 
None. 

2-1 2. GENERAL INSTRUCTIONS FOR REMOVAL 
AND REPLACEMENT OF EQUIPMENT. 

Refer to Section I. 

2-13. USAF COMBAT INTERPHONE SYSTEM 
AMPLIFIERS, REMOVAL. 

To remove any amplifier in the interphone system pro­
ceed as follows: 

a. Open NORMAL INTER, NAVIGATOR INTER, 
RADAR INTER, and PUBLIC ADDRESS circuit 
breakers on radio circuit breaker panel. 

b. Remove electrical connector on front of amplifier. 
Tape electrical connector to amplifier surface to permit 
easy access. 

c. Unfasten quick-release fitting holding amplifier to 
shock mounted base plate. 

d. Remove amplifier. 

2-14. USAF COMBAT INTERPHONE SYSTEM 
AMPLIFIERS, INSTALLATION. 

To install any amplifier in the interphone system pro­
ceed as follows: 

a. On amplifiers that have an ON-OFF switch, place 
switch in OFF position. 

b. Install amplifier on shock mounted base plate. 

c. Connect electrical connector. 

d. Gently shake amplifier to see that it is properly 
shock mounted. 

e. Place amplifier ON-OFF switch in ON position. 
Safety-wire switch in ON position. 

f. Close NAVIGATOR INTER, RADAR INTER, 
and PUBLIC ADDRESS circuit breakers on radio cir­
cuit breaker panel. 

g. Perform operational check; refer to paragraph 2-9. 

I ADJUSTMENT I 
'--

2-1 5. USAF COMBAT INTERPHONE SYSTEM, 
ADJUSTMENT. 

No adjustment is required. 

I SERVICING I __ , 
2-16. USAF COMBAT INTERPHONE SYSTEM, 
NOISE REDUCTION. 

Refer to Section I. 

22 



T.O. 1T -29A-2-11 AN/ AIC-1 0 INTERPHONE SYSTEM 
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AN/ AIC-1 0 INTERPHONE SYSTEM 
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I DESCRIPTION I 
--

3-1. GENERAL. 

See figures 3-1 and 3-2. The AN/AIC-10 interphone 
system is installed 011 T-29B (serial No. 51-514-f only), 
T-29C, and T-29D model airplanes. This system pro­
vides a method of communication between each crew 
member and student station on the airplane. The inter­
phone system is designed for high intelligibility commu­
nication under all conditions and at any operating 
altitude. Each station has a control panel with an integral 
plug-in amplifier, headset and microphone. On T-29B 
(serial No. 51-514-f), and T-29C model airplanes, the 
pilot, copilot, and radio operator are provided with loud­
speakers for standby listening without headsets. 011 
T-29D model airplalles, the pilot, copilot, and master 
radar console positions are equipped with loudspeakers 

for standby listening. Power for the system is drawn from 
the 28-volt de essential bus at the radio circuit breaker 
panel. Two dynamotors, energized by 28-volt de power, 
provide filtered output of 170-volt de for each amplifier 
in the system. 011 T-29B (serial No. 51-51-f4), and T-29C 
(serial No. 52-1091 to 52-1155 inc/) model airplanes, 
a public address system is installed in conjunction with 
the interphone system. The system is controlled from a 
panel on the pilots' overhead switch panel. 

NOTE 

The AN/ AIC-10 interphone system installed 
on these airplanes provides three different 
channels of communication. Refer to paragraph 
3-2 for details of the airplane positions inter­
connected by the different channels. 

3-2. AN/AIC-10 INTERPHONE SYSTEM, INTERCONNECTIONS CHART. 
011 T-29B (serial No. 51-5144), and T-29C (serial No. 52-1092 to 52-1095 inc/) model airplanes: 

CHANNEL INTERPHONE STATIONS CONNECTED 

CALL All stations. 
~-·~-----·-----------~-+-------------------------------··-- .~- ·--· 

All stations. Normal interphone, INTER 
-------+­

All stations. Navigator interphone, INTER 2. 
-+-­

Radar interphone, INTER 3. Pilot, copilot, radio operator, student stations 4, 5, 6, 7, 8 (instructor 
only), 9, and camera operator. 
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COPILOT'S 
HEADSET 

MICROPHONE 

PILOTS' OVERHEAD 
RADIO CONTROL 

PANEL 

COPILOT'S 
MICROPHONE 

SWITCH 

CREW CHIEF'S 
HEADSET 

MICROPHONE 

* T-298 (serial No. 51-5144) and T-29C (serial 
No. 52-1091 to 52-1155) model airplanes. 

INTERPHONE 
CONTROL 

CREW CHIEF'S 
PANEL 

*PUBLIC ADDRESS 
AMPLIFIERS (21 

~PILOT'S 
MICROPHONE 

SWITCH 

Figure 3- J. lnterphone IAN AIC- J OJ Equipment Perspective, Typical 

011 T-29C (serial No. 52-1091, 52-10% a11d subsequent) model airplanes: 

CHANNEL INTERPHONE STATIONS CONNECTED 

CALL All stations. 

Normal interphone, INTER. All stations. 

NaYigator interphone, INTER 2. All stations. 

TYPICAL 
STUDENT 
STATION 

Radar interphone, INTER _1. Pilot, copilot, radio operator, student stations 4, 5, 7, 8 (instructor 
only), and camera operator. 
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AN/ AIC-10 INTER PHONE SYSTEM T.O. lT -29A-2-ll 

3-2. AN I AIC-1 0 INTERPHONE S'tST!:M, INTERCONNECTIONS CHART (CONT). 
011 T-29D model airfJ!(mes: 

CHANNEL INTERPHONE S'fATIONS CONN~CTED 

CALL All stations. 

Normal interphone, INTER All stations. 

NaYigator interphone, INTER 2. Pilot, copilot, crew chief, student stations 4, 5, 6, 7, 8, and 11. 

Radar interphone, INTER 3. Piiot, copilot, student stations 4, 5, 6, 7, 8, 9, and 11. 

3-3. AN I AIC-1 0 INTERPHONE SYSTEM, LIST OF COMPONENTS. 

ITEM 

Control panel, interphone, C824/­
AIC-10. 

LOCATION 

011 T-29B (serial No. 51-5J.I-f) 
t/1/(l T-29C (serial No. 52-1092 to 
52-10<;5 iucl) model airpla11es, 
pilot, copilot, radio operator, crew 
..:hief, camera operator, instructor 
at student station 5, and student 
stations 4 to 18 ( 20). 

011 T-29C (serial 1"'o. 52-1091, ' 
52-1096 a/ltl suhsequeJJt) model 
airplm>es, pilot, copilot, crew chief, 
radio operator, camera operator, 
instructor at student s~ations 5 and 
8, and student stations 4 to 18 
( 21). 

0:1 T-29]) mode! air,tJl(mes, pilot, 
copilot, crew chief, and student , 
-;rations 4 to 11 ( 11) _ 

Control panel, interphone, C8261- ' Pilots' oYerhead switch panel. 
AIC-10 (2). 

Amplifier, public address, AM-
500IAIC (2). 

Loudspeaker, public address, MN-
15B (4). 

26 Changed 1 September 1971 

FUNCTION 

To control Yolume, mixing and 
selection. 

To comrol mix. 

To proYide loudspeaker control. 

To amplify 1nblic ;;ddress signals. 

To listen to public address. 

:~ 11 



T. 0. 1T -29A-2-ll AN/ AIC-1 0 INTERPHONE SYSTEM 

ITEM LOCATION FUNCTION 

Loudspeaker, interphone, LS·184- 011 T-29B (serial No. 51-51-t-1) For standby listening without 
AIC-10 (3). and T-29C model airplanes, pilot's, headsets. 

copilot's, and radio operator's sta-
tions. 

On T-290 model airplanes, pilot, 
copilot, and master radar console. 

Dynamotor, interphone, DY-76i- Radio equipment rack. To supply high voltage power for 
AI C. interphone system amplifiers. 

Mount, dynamotor, MT-1059, U. Radio equipment rack. To provide a shock proof mount-
ing for dynamotor. 

Dynamotor, inter phone, DY-77 j- Radio equipment rack. To supply high voltage power for 
AI C. interphone system amplifiers. 

Mount, dynamotor, MT-106010. Radio equipment rack. To provide a shock proof mount-
ing for dynamotor. 

Headset-microphone, H-78 j AI C. On T-29B (serial No. 51-51-1-1) To originate and listen to inter-
a11d T-29C (serial No. 52-1092 to phone signals. 
52-1095 inc!) model airplanes, 
pilot, copilot, camera operator, in-
structor at student stations 5 and 
8, and 4 to 18 ( 19). 

On T-29C (serial No. 52-1091, 52-
1096 a11d subsequmt) model air-
pla11es, at pilot, copilot, camera 
operator, radio operator, instruc-
tor at student stations 5 and 8, and 
4 to 18 (20). 

On T-290 model airplanes, pilot, 
copilot and student stations 4, 5, 
6, 7, 9, and 11 (8). 

-
Microphone, interphone, M-.14/- On T-29B (serial No. 51-51-1-1) To originate voice signals. 
AI C. a11d T-29C model airplanes, pilot, 

copilot, radio operator, and crew 
chief stations ( 4). 

On T-290 model airplanes, pilot, 
copilot, and crew chief stations 
(3 ). 

Headset, interphone, H-70jAIC. 011 T-290 model airplanes, at crew To listen to all signals. 
chief's station. -

Foot switch, 8911K525 (.1). On T-29B (serial No. 51-51-1-1) To control microphone. 
a11d T-29C (serial No. 52-1092 to 
52-1095 i11cl) model airplanes, stu-
dent stations 5, 6, and 7. 

On T-29C (serial No. 52-1091, 52-
1096 and subsequent) model air-
planes, student stations 4, 5, and 6. 

---

Foot switch, SA-47AjAIC (2). On T-290 model airplanes, master To control microphone. 
radar station 9, and radar instruc-
tor station 11. 
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3-3. AN/ AIC-1 0 INTERPHONE SYSTEM, LIST OF COMPONENTS (CONT). 

ITEM LOCATION FUNCTION 

Ci;cuit breaker, 5 ampere, INTER­

PHONE. 

Radio circuit breaker panel. To protect circuit from overload. 

Circuit breaker, 10 ampere, IN­

TERPHONE. 

R:1dio circuit breaker panel. To protect circuit from overload. 

3-4. INTERPHONE CONTROL PANEL, 

C824 j AIC-1 0. 

See figure 3·2. The control panel consists of a panel 

with a six position rotary channel selector switch, a 

NORMAL-AUX LISTEN switch safetied to NORMAL, 

a vobme control, and provisions for five toggle moni· 

taring switches. Panel lighting is provided by two small 

lights which back-light the engraving on the face of the 

panel. Integral with each panel is a plug-in type ampli­

fier with three stages of amplification and automatic 

gain control. The plug-in feature assists in rapid removal 

when an amplifier becomes inoperative. The channel 

selector switch on each control panel provides six selec· 

tions, not all of which are in use at various stations, but 

exh station has adjacent CALL and INTER provisions. 

The CALL position allows the use:- to interrupt the 

reception and transmission of all interphone stations to 

arr2.nge a channel for conversation. \X'hen released from 

the CALL position, the switch returns to INTER. Three 

interphone channels-INTER, INTER 2, and INTER 3 

-are a,·ailable to the pilot, copilot, and certain other 

stations. Refer to paragraph 3·2 for the interphone sta· 

tion interconnections. The toggle switches on the panel 

enable the user to select and mix radio facilities with the 

channel selected on the rotary selector switch, providing 

the facility desired is operating and tuned correctly. 

MARKER, ADF No. 1, ADF No. 2, ADF No. 3, VHF 

NAV, INTER, LIA, and COMM selections are available 

to the stations fitted with the corresponding toggle 

switches. The NORMAL-AUX LISTEN switch, when 

placed in the AUX LISTEN position, allows restricted 

operation of the station if the amplifier for the station 

becomes inoperative. In the AUX LISTEN position, one 

channel at a time can be monitored, the volume control 

is inoperative, and the station cannot transmit over the 

interphone system. The volume control adjusts the audi­

ble volume the user hears in the headset during normal 

operations. 

28 Changed 1 September 1971 

NOTE 
CALL signals are received at all stations at full 

volume and are not reduced in strength by the 

volume control setting. 

The amplifier used in the control panel is a compactly 

constructed plug-in assembly using subminiature tubes 

and components. Three stage amplification, with pe '.,. 

clipping automatic gain control, gives sufficient output 

for all phases of operation. Compensation for loss of 

o~1tput at high altitude is obtained b): barometric switches 

which increase amplification by short circuiting resistors 

at preset altitude settings. 

3-5. INTERPHONE CONTROL PANEL, 
C826/AIC-10. 

See figure 3-2. Control panel C826/ AIC-10 is used in 

conjunction with control panel C824/ AIC-10 at the 

pilots" positions, and consists of five toggle switches and 

two panel lights. Only three of the five toggle switches 

are used 011 T-29 model airplanes. They allow the pilots 

to monitor MARKER, ADF No. 1, and VHF NA V 

radio sets, providing these facilities are operating and 

are runed correctly. 

3-6. Deleted. 

3-7. f)p[p(ed. I 
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T.O. 1T-29A-2-11 AN/ AIC-1 0 INTERPHONE SYSTEM 

3-8. PUBLIC ADDRESS SYSTEM. 

On T-29B (serial No. 51-5144) and T-29C (serial No. 
52-1091 to 52-1155 inc!), model airplanes, a public 
address system is installed. The system is controlled 
from a panel, placarded LOUDSPEAKERS, on the 
pilots' overhead switch panel. The panel contains a 
single switch marked ON and OFF. Transmission over 
the public address system is accomplished by means of 
the interphone system microphone circuit and four loud­
speakers in the cabin. The four public address loud­
speakers are not connected to the interphone loud­
speakers. 

NOTE 
Certain T-29 aircraft have been modified for 
specific purposes and do not contain the public 
address system. 

3-9. PUBLIC ADDRESS AMPLIFIERS, 
AM-300/AIC. 

On T-29B (serial No. 51-5144) and T-29C (serial No. 
52-1091 to 52-1155 inc!) model airplanes, two identical 
amplifiers are installed for the public address system. 
Each amplifier consists of four tubes arranged in a 
push-pull audio-amplifying circuit. A special automatic 
gain, which varies the gain for changes in altitude, is 
included. An integral dynamotor supplies plate voltage 
for the tubes. An ON-OFF switch mounted on the front 
of the amplifier controls the 28-volt de power supply 
to the amplifier. Each public address amplifier supplies 
power for two loudspeakers. 

3-1 0. INTERPHONE LOUDSPEAKERS, 
LS-1 84/ AIC-1 0. 
A loudspeaker assembly is installed at the pilot and 
copilot positions for standby listening without headsets. 
The speakers function all the time the interphone sys­
tem is operating. Each speaker assembly incorporates 
an amplifier with an ON-OFF switch. CALL signals 
will be heard from the interphone loudspeakers even 
with the ON-OFF switch in the OFF position. 

NOTE 
On T-29B serial No. 51-5144, and T-29C (ser­
ial No. 1091 to 1155 inc!) model <~irplmzes. 

an interphone loudspeaker is also installed at 
the radio operator's position. On T-29D model 
airplanes, an interphone speaker is also in­
stalled at the master radar console. 

3-11. INTERPHONE DYNAMOTORS, 
DY-76/AIC-10 AND DY-77 AIC-10. 

Two dynamotors, DY-76 AIC-10 and DY-T' AIC-10, 
provide 170-volt filtered de power for the plate voltages 
of the interphone system plug-in amplifiers. Both dyna­
motors serve the same function but the I)) -7(>/-\IC-1 0 I 
is capable of serving more interphone stations. Power for 
the DY-76/AIC-10 dynamotor is taken from the 28-
volt dt essential bus and i~ protect••d by a kn ampne l'ir-
cuit breaker, lNTERPIIONE, on the radio circuit breakt>r 
panel. Power for the DY -77/ AIC-1 0 dynamotor i,; takt·n 
from tlw 28-vol t de essential bus and is prolt>clt'd by a five 
ampere circuit breaker, lNTERPIIONE, on the radio l'ircuit 
breaker panel. The dynamotors are attaclu~d to fixed nwun­
tings attached to the radio equipnwnt ratk. 

3-1 2. INTERPHONE MICROPHONE, M-34 AIC. 

fhe microphone is a hand held-type with a built in 
press-to-talk switch. The microphone is designed for 
close contact use. The press-to-talk switch must be 
pressed in for use and released when listening. 

3-13. INTERPHONE HEADSET -MICROPHONE, 
H-78/AIC. 

Headset-microphone set H-78 AIC consists of headset 
H-70JAIC and microphone M-3.1 AIC. The two com­
ponents are electrically wired together to use one jack 
for plugging into the interphone system, and are 
linked together by a wire frame mounting assembly for 
hand-free use. The microphone does not have a press­
to-talk switch. 

I OPERATIONAL CHECK-OUT I 
---

3-14. TEST EQUIPMENT REQUIRED. 
None. 

3-15. AN/ AIC-1 0 INTERPHONE SYSTEM, 
OPERATIONAL CHECK-OUT. 

a. Connect external power source to airplane; refer 
to T.O. IT-29A-2-10. 

NOTE 
The interphone system is energized whenever 
the airplane 28-volt de power supply system 
is energized. 

b. Set interphone control panel volume controls at 
about ten o'clock position. If system is operating prop­
erly, signal received at any station should be clearly 
audible. 

NOTE 
The maximum interphone volume is obtained 
when the VOLt \lE control is sd at tlw :i 
'J 'elot:k position. 

c. Select CALL on pilot's control panel; depress 
switch on pilot's microphone, then speak into micro­
phone. Signal should be heard distinctly from standby 

Change 16 29 
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AN I AIC-1 0 INTER PHONE SYSTEM T. 0. 1T -29A-2-11 

loudspeakers in flight compartment, at radio operator's 
position, and at master radar console, where applicable. 

d. Check that CALL signal from pilot's position is 
clearly heard from every other interphone position on 
airplane. 

e. 011 T-29B (serial No. 51-51·-1-1) and T-29C (serial 
j\'o. 52-1091 to 52-1155 incl) model airplanes, place 

· LOUDSPEAKER switch, on pilots' overhead switch 
panel, in ON position. Speak into pilot's microphone 
with microphone switch depressed. Signal should be 
clearly audible from four public address loudspeakers 
in cabin. 

f. Select CALL at each station on airplane in turn 
and check that a voice signal from each station is clearly 
audible from standby loudspeakers and pilots' headsets. 

g. Place channel selector switch on pilot's control 
panel• in INTER position. Speak into pilot's micro­
phone with microphone switch depressed and check 
that a signal is clearly heard at all other interphone 
positions with channel selector switches in INTER 
position. 

NOTE 
To receive any intercommunications, except 
for CALL signals, the listening stations' chan­
nel selector must be in the same position as 
the transmitting station channel selector or 
the corresponding mixer switch must be on. 

Reply from station being checked to make sure that both 
talk and listen facilities are functioning normally. 

h. Cover pilot's microphone so there is no sound 
input into microphone. With microphone switch de­
pressed, listen in headset. When microphone switch 
is operated there should be distinct clicking sound in 
headset. Dynamotor whine and tube hiss should be 

barely heard. There should be no high level frying 
noise or oscillation. 

i. Turn volume control on pilot's control panel to 

12 o'clock. Listen to pilot's headset. Dynamotor whine 
and tube hiss should be barely heard. There should be 
no high level frying noise or oscillation. Turn volume 
control to full gain. Tube hiss and dynamotor whine 
should increase. Return volume control to about ten 
o'clock position. 

j. Repeat steps h. and i. at every interphone station. 

k. Place channel selector switch on pilot's control 
panel in INTER #2 position, depress switch on pilot's 
microphone, then speak into microphone. Check that 
the signal is clearly heard at all stations with INTER 
:tt2 position. Reply from station being checked to make 
sure that both talk and listen facilities are functioning 
normally. 

1. Repeat step k. using INTER # 3 position of chan­
nel selector switch. 

m. Check pilot's mixing facility by placing toggle 
switch for facility desired in up position. Tune in de­
sired facility; refer to Sections III through VII, as ap­
plicable. Facility selected should be clearly heard on 
selected interphone channel. Check each facility. 

n. Repeat step m. for every interphone control panel 
with mixing facilities provided. 

o. Check AUX LISTEN operation of each control 
panel in turn by breaking safety wire at NORMAL­
AUX LISTEN switch and placing switch in AUX 
LISTEN position. Turn volume control to twelve 
o'clock position. Listen to an interphone conversation 
on a selected channel. Conversation should be audible 
but lower strength than with switch in NORMAL 
position. Safety wire switch to NORMAL position. 

I SYSTEM ANALYSIS I 
--

3-16. AN AIC-1 0 INTERPHONE SYSTEM, TROUBLE SHOOTING. 

PROBABLE CAUSE ISOLATION PROCEDURE 

ENTIRE SYSTEM INOPERATIVE-NO PANEL ILLUMINATION. 

INTERPHONE circuit breakers 
open. 

30 

Check to see that INTERPHONE 
circuit breakers are closed. 

REMEDY 

Close I N T E R P H 0 N E circuit 
breakers. If interphone circuit 
breakers will not remain closed, 
carry out wiring circuit check with 
multimeter; refer to applicable 
wiring data section. 
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PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

ENTIRE SYSTEM INOPERATIVE- NO PANEL ILLUMINATION (cont). 

Power source faulty. Check external de power connec­
tion. Check for 28 volts on de 
voltmeter, and on generator con­
trol panel. 

ENTIRE SYSTEM INOPERATIVE, PANELS ARE ILLUMINATED. 

Dynamotor defective, or shorted 
dynamotor power supply line. 

Exchange dynamotor for one 
known to function correctly. With 
multimeter, check cable to see that 
pin B is not shorted to ground or 
to other pins. 

Correct power supply malfunction; 
refer to T.O. 1 T-29A-2-10. 

Replace dynamotor; repair defect; 
refer to paragraph 3-18. 

A STATION FAILS TO OPERATE ON TALKING AND LISTENING BUT OPERATES IN 
AUX LISTEN. 

Amplifier defective. Exchange amplifier for one known 
to function correctly. 

Replace amplifier; refer to para­
graph 3-20. 

ANY STATION FAILS TO OPERATE ON TALKING BUT IS SATISFACTORY ON LISTENING. 

Microphone talk switch defective. Check microphone for operation 
at station known to be operating 
normally. Check talk switch for 
continuity with multimeter. 

Replace microphone or separate 
talk switch, as applicable. 

ANY STATION FAILS TO OPERATE FOR LISTENING ONLY, INCLUDING IN 
"AUX LISTEN" POSITION. 

Headset or control panel defective. Exchange headset for one known 
to be functioning normally. 

If headset is defective, replace 
headset; if headset is not defective, 
replace control panel; refer to 
paragraph 3-20. 

STANDBY LOUDSPEAKER DOES NOT OPERATE FOR "CALL," BUT STATION IS OPERATING. 

Loudspeaker amplifier defective, 
power supply to speaker open, or 
defective loudspeaker unit. 

Recheck with loudspeaker unit 
known to function correctly. With 
multimeter, perform continuity 
check on loudspeaker cable; refer 
to applicable wiring data section. 

Replace loudspeaker unit; refer to 
paragraph 3-24. Repair defect in 
cable. 

STATION FAILS TO OPERATE PROPERLY WITH SWITCHES SET FOR A PARTICULAR FACILITY. 

Switch defective, or wire open in 
cable to control panel. 

Check that facility is operating 
properly by attempting to operate 
on another station. Check selector 
switch and wiring for continuity, 
using a multimeter. 

Replace control panel; refer to 
paragraph 3-20. Repair defective 
wiring; refer to applicable wiring 
data section. 

SYSTEM OPERATES PROPERLY BUT ONE OR BOTH PANEL LIGHTS ARE EXTINGUISHED. 

Lamp or lamps defective. Check lamp bulbs. Replace bulbs. 

SYSTEM OSCILLATES OR IS NOISY WHEN ANY STATION IS TALKING. 

Dynamotor defective. Exchange dynamotor for one 
known to function correctly. 

Replace dynamotor; refer to para­
graph 3-18. 
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PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

SYSTEM OSCILLATES WHEN A PARTICULAR STATION IS TALKING. 

Ground at station talking defec­
tive. 

Wires 10 cables to control panel 
open. 

With multimeter check for resist­
ance between control panel cable 
pin X and ground; refer to appli­
cable wiring data section. 

With multimeter, perform conti­
nuity check of cables; refer to ap­
plicable wiring data section. 

ONE STATION OSCILLATES WHEN LISTENING. 

Control panel defective. Exchange control panel for one 
known to function correctly. 

SYSTEM IS NOISY (DYNAMOTOR WHINE). 

Dynamotor brushes or commutator 
worn. 

Dynamotor ground poor. 

Exchange dynamotor for one 
known to function correctly. 

With multimeter, check for resist­
ance between pin A of dynamotor 
cable and ground. 

Repair defective ground. 

Repair defective cable. 

Replace control panel; refer to 
paragraph 3-20. 

Replace dynamotor; refer to para­
graph 3-18. 

Repair defective ground. 

ONE STATION APPEARS WEAK AND DISTORTED FOR EITHER TALKING OR LISTENING. 

Plug-in amplifier in control panel 
defective. 

Exchange plug-in amplifier for one 
known to function correctly. 

EXCESSIVE CROSSTALK BETWEEN CHANNELS. 

Output volume too high from 
radio receiver used on MIX fa­
cility. 

Control panel defective. 

Compare output volume of radio 
receiver with normal interphone 
volume. 

Exchange suspected control panel 
for one known to function nor­
mally. 

I REPLACEMENT I __ , 

Replace amplifier; refer to para­
graph 3-20. 

Reduce output from radio receiver 
by adjusting volume control; refer 
to applicable section for details of 
radio facility volume controls. 

Replace defective control panel; 
refer to paragraph 3-20. 

WARNING • 
off, because of charges retained by capacitors. 
To avoid casualties, always ground any circuit 
prior to handling. 
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Operation of electronic equipment involves the 
use of voltages which are dangerous to life. 
Personnel must at all times observe safety 
precautions. Do not replace components of 
the system with the power supply on. Under 
certain conditions, a dangerous voltage may 
exist in some circuits, even when power is 

3-17. SPECIAL TOOLS REQUIRED. 
None. 

3-18. GENERAL INSTRUCTIONS FOR 
REMOVAL AND INSTALLATION OF EQUIPMENT. 

Refer to Section I. 
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3-19. CONTROL PANEL C8241AIC-10, 
AMPLIFIER, REMOVAL. 

a. Open two INTERPHONE circuit breakers on radio 
circuit breaker panel. 

b. Remove panel from fastener receptacle strip by 
loosening four Dzus fasteners. 

c. Open two Camloc studs on top dust cover. Turn 
studs 1/4 turn and release; remove top dust cover. 

d. Remove bottom dust cover as directed in steps b. 
and c. 

e. Open three Camloc studs from top side of amplifier 
panel. 

f. Turn center (inner) stud 1;4 turn and press against 
Camloc fastener socket. 

g. Repeat step f. on two outer studs to loosen ampli­
fier. 

h. Lift amplifier out of panel. 

3-20. CONTROL PANEL, C824 I AIC-1 0, 
AMPLIFIER, INSTALLATION. 

a. Set amplifier in control panel, and line up locating 
pins with locating bushings on panels-press amplifier 
firmly in place. 

b. Turn studs 1/4 turn to tighten three Camloc studs 
in Camloc sockets. 

c. Install bottom and top dust covers by tightening 
two Camloc studs as in step b. 

d. Mount panel in receptacle and tighten four Dzus 
fasteners. No adjustments are required. 

e. Close two INTERPHONE circuit breakers on radio 
circuit breaker panel. 

1
3-21. Deleted. 

3-22. Deleted. 

Revised 31 October 1958 

3-23. STANDBY LOUDSPEAKER UNIT, 
LS-1 84 I AIC-1 0, REMOVAL. 

a. Open two INTERPHONE circuit breakers on radio 
circuit breaker panel. 

b. Remove speaker switch retaining nut. 

c. Remove single screw on front cover adjacent to 
switch. 

d. Remove three screws attaching speaker cover to 
airplane structure, and two screws holding cover to 
speaker side clip. 

e. Remove electrical connector to speaker. 

f. Remove three bolts attaching speaker assembly to 
airplane structure, and detach speaker. 

g. If speaker is to be replaced, remove back mount­
ing bracket from speaker by unfastening three screws, 
then remove two screws holding front plate and detach 
plate. 

3-24. STANDBY LOUDSPEAKER UNIT, 
LS-184 I AIC-1 0, INSTALLATION. 

a. Attach plate assembly to bottom of speaker cone 
assembly, using two screws; torque to a value of 12 to 
15 inch-pounds. 

b. Attach back mounting bracket to speaker assembly 
with three screws and lockwashers; torque to a value of 
20 to 25 inch-pounds. 

c. Attach complete assembly to airplane structure with 
three bolts; torque to a value of 20 to 25 inch-pounds. 

d. Attach electrical connector to speaker. 

e. Align cover with speaker and attach with three 
screws; torque to a value of 12 to 15 inch-pounds. 

f. Attach side of cover to speaker side clip with two 
screws; torque to a value of 12 to 15 inch-pounds. 
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g. Attach front of cover with single recessed-head 
screw; torque to a value of 12 to 15 inch-pounds. 

h. Secure front switch with switch retaining nut. 

i. Close two INTERPHONE circuit breakers on radio 
circuit breaker panel. 

3-25. CONTROL PANEL LAMPS, REPLACEMENT. 

To replace a lamp in any control panel, turn the lamp 
holder counterclockwise until it is unscrewed from the 
panel. Pull the lamp from the holder. Insert new lamp; 
replace holder in panel, turning clockwise. 

~~----A_D_J_u_sT_M __ EN_T----~~ 
3-26. ANi AIC-1 0 INTERPHONE SYSTEM, 
ADJUSTMENT. 

No adjustment is required. 

I SERVICING I 
--

3-27. ANi AIC-1 0 INTERPHONE SYSTEM, 
NOISE REDUCTION. 

Refer to Section I. 
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Section IV 

VHF COMMAND RADIO SET AN/ ARC-3 

Co11tmts 

Description 

Operational Check-Out 

System Analysis 

Replacement 

Adjustment 

Servicing 

Page 
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~~----o_E_s_cR_I_P_t_•o_N _____ I 

NOTE 

This section is applicable to T-29B model 
airplanes. Wiring aud antenna prot•isiom 
for the ANiARC-3 command radio set are 
ilzcorporated in T-29C (serial No. 52-1091 
to 52-1155 inc/) model airplanes, but the 
equipment is not i11stalled. 

4-1. GENERAL. 

See figure 4-1. The AN/ ARC-3 command radio set is 
designed to provide voice and mew communications 
from airplane to airplane or airplane to ground. This 
equipment transmits and receives through a single 
antenna within the frequency range of 100 to 156 mega­
cycles. Frequencies of this range are characterized by 
line of sight distances- that is, average communicating 
distances are approximately 30 miles at an altitude of 
1000 feet and 135 miles at 10,000 feet. These distances 
may be increased or decreased, depending on atmos­
pheric conditions. Remote operation of the equipment 

on any of eight preset crystal-controlled channels is 
accomplished by selecting the desired channel on a con­
trol panel. The transmitter and receiver are coordinated 
with the control panel, through a power junction box, 
to tune the selected channel simultaneously within sec­
onds. Ou all T-29B (except serial No. 51-51-1-1) model 
airplanes, the army combat interphone system is used 
in operation of the ANj ARC-3 radio set. Ou T-29B 
(serial No. 51-51-1-1) model airplanes, the ANjAIC-10 
interphone system is used. The AN ARC-3 command 
radio set is constructed to withstand long periods of 
high humidity and will operate satisfactorily at tem­
peratures ranging from -55cC (-67cF) to 5occ 
( 122 ° F). The VHF command radio set is supplied 
28-volt de power from the nonessential bus. This cir­
cuit is protected by a 20 ampere circuit breaker pla­
carded VHF COMM on the radio circuit breaker panel. 
Additional power required to operate the set is supplied 
by two dynamotors, one for the transmitter and one for 
the receiver, both mounted on the power junction box. 

4-2. VHF COMMAND RADIO SET, AN ARC-3, LIST OF COMPONENTS. 

ITEM LOCATION FUNCTION 

Transmitter, T-67 ARC-3, T-67- Radio equipment rack, bottom To transmit command radio sig-
Aj ARC-3, or T-67B ARC-3- shelf. nals. 

Mounting, MT-238A ARC-3. Radio equipment rack, bottom To provide a shock proof mount-
shelf. ing for transmitter. 
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PILOTS' OVERHEAD SWITCH PANEL 

TO ANTENNA 

RADIO RECEIVER POWER JUNCTION BOX 

39623 

Figure 4- J. VHF Command Radio Perspective 
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ITEM LOCATION FUNCTION 

Dynamotor, DY-21 'ARC-3. Mounted on power junction box. To supply additional power to 

transmitter. 

Receiver, R-77 ARC-3, R-77A Radio equipment rack, bottom To receive command radio signals. 
ARC-3, or R-77BjARC-3. shelf. 

Mounting, MT-237A ARC-3. Radio equipment rack, bottom To provide a shock proof mount-
shelf. ing for receiver. 

Dynamotor, DY-22jARC-3. Mounted on power junction box. To supply additional power to re-
cetver. 

Power junction box, J68jARC-3. Radio equipment rack, second To coordinate operation of trans-
shelf above floor. mitter, receiver, and control panel. 

Contains all interconnections be-
tween components. 

Control panel, C-404A A. Pilots' overhead switch panel. To remotely control channel se-
lection of AN 'ARC-3 set. 

Command transfer relay, AN- Radio equipment rack. To cut out either VHF or CHF 
3303-1. command radio operation. 

Command transfer switch, COM- Pilots' overhead switch panel. To select VHF or UHF command 
MAND TRANSFER VHF, UHF. radio facilities. 

Antenna mast, AN104-B. Top right surface of fuselage nose To receive or transmit command 
section. radio signals. 

--·-~~--- ------ ----~ f-- --------- -~~~---

Circuit breaker, 20 ampere, VHF Radio circuit breaker panel. To protect command radio circuit. 
COMM. 

; 

Circuit breaker, 5 ampere, NOR- Radio circuit breaker panel. To protect command transfer relay 
MAL INTER. 

4-3. VHF COMMAND RADIO TRANSMITTER. 

See figure 4-1. The radio transmitter contains ntne 
tubes and provides a crystal-controlled rf power out­
put of approximately 8 watts on any one of eight pre­
selected channels. Provisions are made in the radio 
transmitter for voice and mew transmission. The en­
tire transmitter, with the exception of its power supply, 
is housed in a metal cabinet with a removable bottom 
and wrap around top. Entrance to the crystal compart­
ment is through a metal door on the front panel. 
Sockets for installing crystals are on the composition 
strip inside this compartment. Louvers in the sides, 
and back of the cabinet supply adequate ventilation. 
Receptacles for making external connections to the 
transmitter are mounted on the front panel. Receptacles 
and plugs are as following: U-15,U is for the power 
line connection from power junction box J-68 ARC-
3; RECEIVER PL-259 is for connection to radio re­
ceiver R-77/ARC-3, R-77A ARC-.1, or R-77B ARC-~; 
PL-259 ANTENNA is for connection to the antenna 
mast; PL-151 is for connection to the interphone sys­
tem; and PL-152 is for making connection to a test unit 

circuit. 

for alignment purposes. The radio transmitter receives 
power from the airplane 28 volt de nonessential bus and 
from the dynamotor (DY-21 ARC-.1 which is a part of 
the AN ARC-.1 radio set). When the remote control 
panel selector switch is positioned for the desired chan­
nel, and the control panel ON-OFF switch is placed in 
ON, the power junction box is energized and, in turn, 
routes power to energize the transmitter and receiver. 
The transmitter then automatically tunes to operate and 
transmit signals on the frequency selected, but remains 
in a standby condition until a microphone switch button 
is depressed. 

4-4. VHF COMMAND RADIO RECEIVER. 

See figures 4-1 and 4-2. The receiver is a 17 tube crystal 
controlled superheterodyne. This receiver operates on 
any preselected channel within the frequency range of 
the equipment-100 to 156 megacycles. The various 
channels are automatically selected by an electrically 
operated channel-selecting mechanism which is an inte­
gral part of the receiYer. \X'hen the remote control 
panel selector switch is positioned for the desired chan­
nel, and the control panel ON-OFF switch is placed in 
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PILOTS' CONTROL PANEL, C-404A/ A RADIO RECEIVER, R-n I ARC-3 

39606 

Figure 4-2. VHF Command Radio Control Panel and Receiver Perspective 

ON, the power junction box is energized and, in turn, 
routes power to energize the transmitter and receiver. 
The receiver then automatically tunes to operate and 
receive signals on the frequency selected. The receiver 
monitors the selected channel continuously except dur­
ing periods of transmission, at which time the receiver 
is shut off and the modulating signal is heard in the 
headset. Except for its power supply, the entire receiver 
is housed in a metal cabinet. The crystals are housed 
in the compartment extending across the top of the 
front panel. Located directly below this crystal com­
partment are eight thumbwheels calibrated in mega­
cycles-They are for selecting the correct harmonic 
frequencies for each channel or groups of channels. 
Access to the crystal compartment and the thumbwheels 
is gained by releasing the latch on the hinged metal 
cover on the front panel. Sockets for installing crystals 
are mounted on the composition strip in this compart­
ment. On the front panel is a frequency indicator dial. 
This dial, covered by a plastic window, indicates the 
channel frequency to which the receiver is tuned. A 
SQUELCH, ON-OFF, adjustment is located to the right 
of the frequency indicator dial. Plug, PL-153-A, is 
for the power connection from the power junction box; 
ANT PL-259 is for the antenna connection. 

4- S. VHF COMMAND RADIO CONTROL PANEL. 

See figure 4-2. The VHF command radio control panel 
contains an ON-OFI; switch, channel selector switch, 
VOLUME control, and a D F TONE button. The 
ON-OFF switch energizes and deenergizes the VHF 
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command radio set. The channel selector switch, with its 
eight channel positions (A through H), controls the 
transmitter and receiver automatic tuning circuits. The 
VOLUME control varies the audio level feed to the 
headset. The D/F TONE button is used as a key when 
mew operation of the equipment is desired. Two light 
caps provide control panel illumination through a plas­
tic lighting panel whenever the pilots' overhead switch 
panel lights are turned on. 

4-6. VHF COMMAND RADIO POWER 

JUNCTION BOX. 

See figure 4-1. The VHF command radio power junc­
tion box performs two functions: it serves as a mounting 
for the dynamotor unit, and it coordinates operation of 
the control panel, transmitter, and receiver so that they 
will operate simultaneously. When the ON-OFF switch 
on the remote control panel is L1rned ON, the power 
junction box is energized from the airplane's 28-volt de 
electrical system. The junction box, through a system 
of relays and coils, routes power to the receiver dyna­
motor and to the receiver and transmitter. When a 
microphone button or the D F TONE button is de­
pressed, the power junction box routes power to the 
transmitter dynamotor. Two fuses in the power junction 
box protect the transmitter and receiver dynamotor out­
put circuits. These fuses, along with spares, are located 
in fuse clips adjacent to the corresponding dynamotors. 
Covers over the fuses are attached by snap-slide fasteners 
for easy accessibility. 
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4-7. DYNAMOTOR, DY-21 /ARC-3. 

See figure 4-1. This dynamotor is the larger of the two 
dynamotors located on top of the power junction box. 
It supplies additional power for the operation of the 
VHF command radio transmitter. Power connections 
are made through a three-pin socket on the bottom of 
the dynamotor base; when the dynamotor unit is in 
position, the socket engages a plug on the chassis of the 
power junction box. The larger of the two metal cans 
on top of the power junction box contains a filter choke 
for this dynamotor. The transmitter dynamotor operates 
only when a microphone button or the DjF TONE 
button is depressed. 

4-8. DYNAMOTOR, DY-22 ARC-3. 

See figure 4-1. This dynamotor DY-22 ARC-3 is the 
smaller of the two dynamotors located on top of the 
power junction box. It supplies additional power for 
the operation of the VHF command radio receiver. 
Power connections are provided through a three-pin 
socket, on the bottom of the dynamotor base, which 
engages a plug on the chassis of the power junction box. 
The smaller of the two cans mounted on top of the 
power junction box contains a filter choke for this 
dynamotor. \X1hen the ON-OFF switch is in the ON 
position, the receiver dynamotor operates continuously. 

I OPERATIONAL CHECK-OUT I 
, __ _ 

4-9. TEST EQUIPMENT REQUIRED. 

None. 

4-1 0. VHF COMMAND RADIO SET, AN, ARC-3, 
OPERATIONAL CHECK-OUT. 

WARNING • 

Operation of electronic equipment involves 
the use of voltages which are dangerous to 
life. Personnel must at all times observe 
safety precautions. Turn power off prior to 
working on equipment, and disconnect power 
from the airplane. Do not replace components 
of the system with the power supply on. Under 
certain conditions, a dangerous residual volt­
age may exist in some circuits, even when the 
power supply is off, because of charges re­
tained by capacitors. To avoid casualties always 
ground any circuit prior to handling. 

a. Check to see that the static ground cable on left 
main landing gear is in contact with ground; with 
external power connected to airplane, check to see that 
VHF COMM and NORMAL INTER circuit breakers 
on radio circuit breaker panel are closed. 

NOTE 
No transmission will be made on emergency 
distress frequency channels except for emer­
gency purposes. For testing, demonstration, or 
drill purposes, radio equipment will be oper­
ated into a non-radiating dummy load instead 
of an antenna. 

b. Place ON-OFF switch, on control panel, in ON 
position. Set channel selector switch to desired channel. 
Equipment will tune automatically to selected channel. 

NOTE 
Check to see that COMMAND TRANSFER, 
VHF-UHF switch, on pilots' overhead switch 
panel, is in VHF position. 

c. Turn interphone control panel selector switch, on 
pilots' overhead switch panel, to MIX. SIG. and 
COMMAND. 

d. Allow .'10 to 45 seconds for tubes in equipment 
to reach normal operating temperature. During the 
latter portion of this period, an audio tone will be heard 
in headset. When this tone stops, receiver and trans­
mitter have tuned to selected channel and reception will 
then be possible. 

e. Close microphone press-to-talk button and speak 
into microphone. Speech ( sidetone), which modulates 
transmitter will be audible in headset. 

f. Release microphone button to restore receiver 
operation. Receiver will monitor selected channel con­
tinuously except during periods of transmission, at 
which time receiwr is shut off and modulating signal is 
heard in headset. 

g. Adjust SQUELCH, ON-OFF, control, located on 
receiver panel, for least background noise level consis­
tent with operating conditions; refer to paragraph 4-21. 

h. Check mew operation by pressing D F TONE 
button on control panel. A continuous tone will be 
heard in headset as long as D F TONE button is de­
pressed. 

i. Establish two-way radio communication with an­
other airplane or with. control tower. 
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j. Check transm1ss1on and reception on as many 
channels as are available to testing facility (tower or 
other airplane). Transmitter and receiver should auto­
matically tune to each selected channel simultaneously. 
Approximately two seconds are required to select chan­
nels. An audio tone will be heard in headset while 
equipment is tuning. 

channel and then reselect the desired channel. 
If repeated mistuning occurs, refer to para­
graph 4-11. 

NOTE 

k. Vibrate equipment on mounting bases during re­
ceiving and transmitting periods to check for intermit­
tent operation. There should be no interruption in 
reception or transmission. 

If either the receiver or transmitter tune in­
correctly on a particular channel, select another 

I. Place ON-OFF switch on control panel in OFF 
position; disconnect external power source. 

I SYSTEM ANALYSIS I 
--

4-11. VHF COMMAND RADIO SET, AN/ARC-3, TROUBLE SHOOTING. 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

NO TRANSMISSION, TUNING SYSTEM STOPS AT HIGH END OF FREQUENCY BAND. 
-----------------------------.----------------------------.----------------------------

Crystal faulty. 

Tube defective. 

Check transmission on another 
frequency. 

If there is no transmission on any 
frequency, tube is probably de­
fective. 

NO TRANSMISSION, MOTOR DOES NOT START. 

Circuit breaker open. Check to see if VHF COMM cir-
cuit breaker on radio circuit break-
er panel is open. 

Loose connection or short ln Cit- Check circuit continuity; refer to 
cuit. applicable wiring data section. 

Dynamotor, DY-21/ARC-3, faulty. If circuit continuity check is satis-
factory, check to see if dynamotor 
runs when microphone button is 
depressed. 

NO TRANSMISSION, TUNING MOTOR DOES NOT RUN. 

Tuning motor faulty. 

NO RECEPTION. 

Antenna loose. 

Tube defective. 

Relay contacts dirty. 
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After 30 to 45 seconds warm up 
period, transmitter will not tune. 

Check antenna for proper secur-
ing; refer to paragraph 4-15. 

If recetver has power but no 
sound, tube is probably faulty. 

Check circuit continuity; refer to 
applicable wiring data section. 

Replace faulty crystal; refer to par­
agraph 4-16. 

Replace transmitter; refer to para­
graph 4-13. 

Close VHF COMM circuit breaker. 

Tighten loose connection or re-
pair short; refer to applicable wir-
ing data section. 

Replace dynamotor; refer to para-
graph 4-18. 

Replace transmitter; refer to para­
graph 4-13. 

Secure antenna properly; refer to 
paragraph 4-15. 

Replace receiver; refer to para-
graph 4-13. 

Replace receiver; refer to para-
graph 4-13. 
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PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

NO RECEPTION, TUNING SYSTEM STOPS AT PROPER FREQUENCY. 

Tube faulty. Check frequency tuning for at 
least three channels. 

Replace receiver; refer to para­
graph 4-13. 

NO RECEPTION, TUNING SYSTEM STOPS AT WRONG FREQUENCY. 

Thumbwheel set improperly. Check settings of thumbwheels on 
front panel of receiver. 

Properly set thumbwheels; refer to 
paragraph 4-23. 

Crystal relay contacts dirty. If thumbwheel setting is correct, 
check to see that reception on oth­
er frequency channel is satisfactory. 

Replace receiver; refer to para­
graph 4-13. 

NO RECEPTION, DYNAMOTOR WILL NOT START. 

Fuse blown. Check condition of receiver dyna- Replace blown fuse with spare fuse 
motor fuse on power junction box. in fuse clip adjacent to dynamotor. 

Loose connection or short ln Clr- Check circuit continuity; refer to Tighten loose connection or repair 
cuit. applicable wiring data section. short in circuit; refer to applicable 

wiring data section. 

Circuit breaker open. Check to see if VHF COMM cir- Close VHF COMM circuit breaker. 
cuit breaker on radio circuit break-
er panel is open. 

~~----R-EP_L_A_c_EM--EN __ r __ ~l 

WARNING I 
Operation of electronic equipment involves 
the use of voltages which are dangerous to 
life. Personnel must at all times observe safety 
precautions. Turn power off prior to working 
on equipment, and disconnect power from the 
airplane. Do not replace components of the 
system with the power supply on. Under cer­
tain conditions, a dangerous residual voltage 
may exist in some circuits, even when the power 
supply is off, because of charges retained by 
capacitors. To avoid casualties always ground 
any circuit prior to handling. 

4-12. SPECIAL TOOLS REQUIRED. 
None. 

4-13. VHF COMMAND RADIO SET, AN ARC-3, 
MAJOR COMPONENTS, REPLACEMENT. 

Refer to Section I for the general instructions for re­
moval and installation of radio equipment. 

4-14. VHF COMMAND RADIO ANTENNA, 
REMOVAL. 

a. Loosen knurled locking ring of antenna cable con­
nector and detach coaxial antenna cable from antenna. 

b. Remove nut and bolt from structural antenna 
clamp in flight compartment overhead. 

c. Remove six screws from outside fuselage skin, 
seal, and grounding straps. 

d. Lower antenna down through structural clamp 
into flight compartment. 

4-1 5. VHF COMMAND RADIO ANTENNA, 
INSTALLATION. 

See figure 4-3. 

4-16. VHF COMMAND RADIO SET, 
AN ARC-3, CRYSTAL, REMOVAL. 

a. Open crystal compartment door on front panel of 
transmitter or receiver. 

b. Remove desired crystal from lettered socket. 
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39607 
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METAL SEALING PLATE 

a. Place rubber seal aver metal sealing plate screw 
holes matching. 

b. Hold sealing assembly over opening •n structural 
antenna clamp; insert antenna up through clamp 
and opening in fuselage skin. 

ANTENNA 

_____---STRUCTURAL 
~ ANTENNA 

CLAMP 

--\_ .~ 

NUT 

c. Insert screws from outside fuselage, through skin, 
seal, and grounding straps. Attach nuts; torque to 
a value of 12 to 15 inch-pounds. 

d. Insert screws in structural antenna clamp. Attach 
nuts; torque to a value of 20 to 25 inch-pounds. 

e. Attach antenna coaxial cable to base of antenna 
with connector; tighten knurled locking ring. 

Figure 4-3. VHF Command Radio Antenna Installation 
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4-17. VHF COMMAND RADIO SET, 
AN ARC-3, CRYSTAL, INSTALLATION. 

a. Insert selected crystals in properly lettered sockets; 
refer to paragraphs 4-22 and 4-23 for selection and 
adjustment of crystals. 

b. On receiver, set thumbwheel below selected crystal 
to designated operating frequency for that particular 
channel; refer to paragraph 4-23 for adjustment pro­
cedure. 

c. Close crystal compartment door and fasten door to 
hold crystals in place. 

4-18. VHF COMMAND RADIO SET, 
AN ARC-3, DYNAMOTOR, REMOVAL. 

NOTE 
The removal and installation of both dyna­
motors is essentially the same, therefore the 
following two paragraphs apply to both dyna­
motors, DY-21 1ARC-3, and DY-22'ARC-3. 

a. With external power source disconnected, open 
VHF COMM and NORMAL INTER circuit breakers on 

radio circuit breaker panel. Insure that left main land­
ing gear static ground cable is in contact with ground. 

b. Remove safety wire from four snap-slide fasteners 
on base of dynamotor. 

c. Pull back four snap-slide fasteners and lift dma­
motor unit from power junction box. 

4-19. VHF COMMAND RADIO SET, 
AN ARC-3, DYNAMOTOR, INSTALLATION. 

a. Align socket on dynamotor base with socket on 
power junction box; two extra holes in base of dyna­
motor slip over guide pins on chassis of power junc­
tion box and eliminate possibility of mounting 
dynamotor in a reversed position. Install dynamotor in 
place on power junction box. 

b. Connect four snap-slide fasteners; safety-wire. 

c. Close VHF COMM and NORMAL INTER cir­
cuit breakers on radio circuit breaker panel. 

d. Perform operational check-out; refer to paragraph 
4-10. 

~~----A_o_J_u_s_r_M_E_N_r ____ l 
4-20. TEST EQUIPMENT REQUIRED. 

None. 

4-21. VHF RECEIVER SQUELCH CONTROL, 
ADJUSTMENT. 

Background noise in the receiver can be effectively re­
duced by adjustment of the squelch circuit. 

a. Slide SQUELCH, ON-OFF, cover, located just to 
right of frequency indicating dial on receiver front 
panel, to one side to gain access to screwdriver adjust­
ment. 

b. To increase squelch action, rotate control shaft in 
counterclockwise direction with screwdriver. 

c. To decrease squelch action, rotate control shaft in 
clockwise direction with screwdriver. 

NOTE 

Do not set the squelch action higher than 
necessary to reduce the background noise level 
to a tolerance level, as an increase in squelch 
action also prevents weak signal reception. 

4-22. VHF TRANSMITTER CRYSTAL SELECTION. 

To select the proper transmitter crystal for a particular 
channel, divide the desired operating frequency by 18. 
The crystal frequency in kilocycles is stamped on each 
crystal nameplate. To determine the proper crystal, use 
the following formula: 

fc = fo 

18 

The fc equals crystal frequency and fo equals desired 
operating frequency. 

Example: 

To set up a 100-megacycle operating frequency: 

fc = 100 = 5555.55 kilocycles. 

18 

Install a crystal with 5555.55 kilocycles stamped on the 
nameplate. No other adjustment is necessary to the 
transmitter. The transmitter will then automatically 
tune to the desired frequency when the corresponding 
channel is selected at the control panel. 
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4-23. VHF RECEIVER CRYSTAL SELECTION 
AND ADJUSTMENT. 

The frequency of the correct receiver crystal to be used 
can be found by using the following formula: 

fc = fo-12 

H 

The fc equals crystal frequency, fo equals the frequency 
to which the receiver is to be tuned, and H equals har­
momc. The correct value of H is given in the following 
table: 

Frequency (fo) 
100-108 

108-116 

116-124 

124-132 

132-140 

140-148 

Receiver crystal 
harmonic (H) 

11 

12 

13 
14 

15 

16 

Frequency (fo) 

148-156 

156 

Receiver crystal 
harmonic (H) 

17 

18 

No crystals below 8000 kilocycles, or above 8727 kilo­
cycles should be used: 

Example: 

To select a proper crystal for a 100-megacycle 

channel, fc = 100-12 = 8000 kilocycles. 

11 

Select a crystal with 8000 kilocycles stamped on the 
nameplate. After the proper crystal has been insetted 
in its socket, adjust the thumbwheels on the front of the 
receiver panel to the proper frequency. The receiver 
has eight thumbwheels, calibrated in kilocycles, desig­
nated from A through H. The kilocycle calibration 
on each thumbwheel should agree with the crystal and 
the frequency desired for each channel. 

I SERVICING I __ , 
4-24. VHF COMMAND RADIO SET, AN/ ARC-3, 
SERVICING. 
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NOTE 
Cables are often moved during servicing work 
and not replaced in their original position. 
This is a common source of hum and other 
interference. Interference is caused by prox­
imity to ac circuits, particularly when ground­
ing or bonding straps are omitted during 
installation of new equipment. Grease, oil, 
fuel, hydraulic fluid, water, or cleaning sol­
vents may in jure insulation. Electrical wiring 
and components must be protected at all times 
from fluid materials. 

To prevent radio noise and interference, check for the 
following as applicable: 

a. Security of mounting. 

b. Security of connector plug, bonding or grounding 
straps and electrical wiring. 

c. Security of flexible turning cable connections. 

d. Smooth operation of controls-jerky controls often 
cause radio noise. 

e. Microphonic vacuum tubes. Tap the case while 
listening with headset. Ringing or stuttering sounds 
indicate a microphone tube with loose elements. 
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SYSTEM WILCOX 807A 

Section IV-A 

VHF COMMUNICATIONS SYSTEM WILCOX 807A 

4A-l. GENERAL. 

I The Wilcox 807 A VHF communications system is installed 
on selected T-29A, B, C and D airplanes. The transceiver 
transmits and receives voice communications in the 
very-high-frequency (vhf) range from 116.000 through 
149.975 megacycles (me). In addition, when used with 
auxiliary equipment, the transceiver is capable of 
transmitting and receiving communications intelligence 
for an Air Traffic Control Signaling System (ATCSS). 

4A-3. TRANSCEIVER. 

The transceiver is constructed of aluminum and is di­
vided into five basic sections: front panel, bottom 
deck, receiver chassis, center chassis, and rear pan­
el. Screws with self-locking nuts are used to join the 
sections together to insure a rigid frame. Two alumi­
num side covers completely enclose the equipment. 
These covers are easily removed by releasing the 
quick-action fasteners which secure them to the frame. 
Mounted on the front panel are a rotary switch and a 
meter for the selection and monitoring of voltage and 

4A-2. VHF COMMUNICATIONS SYSTEM, WILCOX 807A, LIST OF COMPONENTS. 

ITEM 

Series 807 A VHF Transceiver, 
Wilcox type No. 97607-101. 

Radio Set Control, Wilcox 
type No. 97733-100. 

Antenna. 

LOCATION 

Radio equipment rack, bottom 
shelf. 

Pilots' overhead control panel. 

Top right surface of nose section. 

FUNCTION 

To provide VHF communications 
system. 

Provides remote frequency, 
volume, power, and communi­
cations test control. 

Radiates and receives VHF 
communications signals. 

Changed 16 March 1970 44A 
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current at various points in the unit; two jacks, des­
ignated ~HKE and PHONE; a time totalizing meter 
(when supplied)) two hold-down hooks; and a stand­
ard front panel handle. All electrical connections to 

the unit are made through a dual connector on the rear 
panel, which is a formed heat sink with mounting 
facilities for three transistors. The receiver chassis 
extends the full length of the unit at the left side and 
is attached to the rear panel by hinges and to the 
front panel and center chassis by quick-release fas­
teners. \lhen the fasteners are released, the receiver 
chassis swings out from the side of the unit to pro­
vide access to the rear of the receiver chassis and to 
the left side of the center chassis. Components and 
circuitry located on the receiver chassis are as fol­
lows: the bias tuning and switching matrix, all fre­
quency conversion circuits, bandpass filters, and the 
receiver circuits. Components and circuits located on 
the left side of the center chassis are as follows: an 
assembly containing transmitter excitation circuits, a 

4A-4. EQUIPMENT CHARACTERISTICS. 

CHARACTERISTIC 

transient suppression transistor, filtering components, 
and the high-voltage assembly. Components and cir­
cuitry located on the right side of the center chassis 
are as follows: an assembly containing two stages of 
rf drive, a tube-type power amplifier, a blower for 
cooling, and a positioning motor; two transistors (modu­
lator driver/amplifier); and two printed circuit boards. 
The printed circuit boards are mounted back-to-back 
and are hinged at the bottom and secured at the top 
with two quick-release fasteners. Components and cir­
cuitry mounted on the boards are as follows: modu­
lator input amplifiers, side tone amplifiers, transient 
suppression circuits, and the power and motor control 
circuits. Power transformers and associated filtering 
are mounted on the bottom deck. Transistors are em­
ployed in all transceiver circuits except for the tube 
used as the transmitter power amplifier. Extensive use 
is made of printed circuit techniques in the equipment 
design and all small-signal transistors are of the plug­
in type. 

SPEC! FICATION 

OVER-ALL CHARACTERISTICS 

Power input 

Power consumption 

Receive 

Transmit 

Frequency range 

Number of channels 

Channeling time 

Frequency selection 

Environmental requirements 

Temperature 

Continuous operation 

In termi tten t operation 
(30 minutes maximum) 

Power removed 

Humidity 

Altitude 

44B Changed 10 February 1967 

+27.5 volts de, -20 to +10 percent; 11 amperes max. 

2.0 amperes 

7.5 amperes, carrier only 

10.5 amperes, carrier with 100 percent modulation 

116.000 through 149.975 megacycles 

1360 selectable channels spaced 25 kc apart on receive and 
transmit. However, supplied filters FL106 and FL301 in the 
receiver provide a bandpass of 40 kc for 50-kc channel 
spacing. Alternate filters can be supplied which provide a 
receiver bandpass of 20 kc for 25-kc channel spacing. 

Less than 4 seconds 

Two-out-of-five (2x5) system 

-54°C to +55°C (-65°F to +131°F) 

-54°C to +71°C (-65°F to +160°F) 

-62oC to +71 °C ( -79.6oF to +160° F) 

95 to 100 percent at 50°C (122°F) for 48 hours with moisture 
condensation on the equipment once each hour 

45,000 feet, maximum 
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4A-4. EQUIPMENT CHARACTERISTICS (Cont.) 

CHARACTERISTIC 

Environmental requirements (cont.) 

Vibration 

Shockmounted 

Rigid mount 

Shock 

Shockmounted 

Input impedance 

Sensitivity 

Selectivity 

Normal (using supplied 
50-kc filters 44266-1 and 
38179-2 in positions 
FL106 and FL301) 

Sharp (using optional 
25-kc filters 44266-2 
and 38179-2 in positions 
FL106 and FL301) 

All spurious responses 

Audio output impedance 

Receiver 

ATCSS 

Audio output 

Receiver 

ATCSS 

Audio distortion 

Audio response 

SPECIFICATION 

OVER-ALL CHARACTERISTICS 

0.030 inch constant excursion from 10 to 55 cps with maxi· 
mum acceleration of 5g. Constant acceleration of 5g from 
55 to 500 cps 

0.020 inch constant excursion from 5 to 37 cps with maxi· 
mum acceleration of 3g. Constant acceleration of l.Sg from 
37 to 500 cps 

6g operating; 15g impact (10 milliseconds duration) 

RECEIVER CHARACTERISTICS 

52 ohms, coaxial 

A maximum signal of 3 (hard) microvolts, modulated 30 per· 
cent at 1000 cps, is required to achieve 6-db signal-plus· 
noise·to·noise ratio 

±15 kc wide minimum at 6 db down; 
±31. 5 kc wide maximum at 60 db down 

±6 kc wide minimum at 6 db down; 
±18 kc wide maximum at 60 db down 

At least 60 db down 

500 ohms nominal; accommodates output loads from 200 ohms 
to infinity 

100 ohms 

100 milliwatts into an external 200- or 500-ohm resistive 
load for 100 percent modulation 

0.50 volts into an open circuit for a 1000-microvolt signal, 
modulated 30 percent at 1000 cps 

Less than 7.5 percent at normal rated output for a signal 
modulated 30 percent at 1000 cps 

Less than 6 db total variation from 300 to 3750 cps 

Changed 10 February 1967 44C 
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RECEIVER CHARACTERISTICS (Cont.) 

Age 

Squelch threshold 

Receiver output will not vary more than 3 db over the range 
of signal input levels from 5 to 100,000 microvolts, and not 
more than 6 db over the range of signal input I eve Is from 
5 to 500,000 microvolts. Receiver will not overload with 
1-volt input signal 

3 microvolts or less, internally and externally adjustable 

TRANSMITTER CHARACTERISTICS 

Output impedance 

Power output 

Frequency stability 

Type of emission 

Type of modulation 

~lodula tion system 

Audio input impedance 

~licrophone 

ATCSS 

0 dbm 

Audio input 

~licrophone 

ATCSS 
0 dbm 

Sidetone output impedance 

Sidetone output 

4A-5. OPERATIONAL CHECKOUT. 

a. Test Operation of Wilcox 807 A. 

52 ohms, coaxial 

25 watts minimum; 40 watts nominal 

Better than 0.005 percent 

Carrier plus modulation (A3) 

Amplitude, high level 

Internal modulator capable of modulating the transmitter 
100 percent with a voltage of 0.25 rms at 1000 cps applied 
to a 100-ohm input circuit. Over-all distortion will not ex­
ceed 10 percent at 100 percent modulation at 1000 cps. 
Audio system flat within 6 db from 300 to 3000 cps 

100 ohms 

100 ohms 

500 ohms, center tapped 

0.25 volts, 1000 cps 
1.0 volt, 1000 cps 
1 milliwatt, 1000 cps 

500 ohms nominal; accommodates output loads from 200 
ohms to infinity 

100 milliwatts into an external 200- or 500-ohm resistive 
load for 100 percent modulation 

(3) Set transceiver meter switch to V position. The 
transceiver meter should indicate approximately 27 volts. 
Place transceiver meter switch to REG SUP position. The 
meter should indicate approximately 20 volts. 

(1) Connect external power source to airplane and 
place VHF and interphone circuit breakers to ON position. (4) Place the VHF COMM frequency selector on 

the control panel to a frequency at which no signal is 
obtained in the headset. Press the COMM TEST switch. 
This disables the receiver squelch circuit and background 
noise should be heard in the headset. Place the transceiver 
meter switch to AGC position. The meter should show 
approximately 0.05 (1 scale division). 

(2) Place control unit VHF COMM OFF/PWR 
switch to PWR. Dial light should glow. 

440 

NOTE 

Command Transfer, VHF, UHF switch on pilot's 
overhead panel should be in VHF position. 

Change 19 15July 1973 

(5) Place the VHF COMM frequency selector on 
the control panel to the frequency of the Airfield Control 
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Tower. Operate the microphone push-to-talk (PPT) switch 
contact, the control tower or another airplane and check the 
the transceiver for the following: 

(c) The indications listed in Table 4A-1 for 
MOD I, DRIVER V, DRIVER I, PA GRID I, PA B+, PA 
GATH I AND PWR OUT positions of transceiver meter 
switch are obtained on receiver meter. 

(a) The transmitted message is received clear 
and audible by the control tower or aircraft. (6) Set control unit, VHF COMM/PWR switch to 

OFF position. 
(b) The received message is clear and audible. 

The VOL (Volume) control on the control panel varces the 
audio level. 

(7) Remove external power from aircraft. 

Position 
Switch S1902 

OFF 

LINE V 

REG SUP 

AGC 

MODI 

DRIVER V 

DRIVER I 

PA GRID I 

PA B+ 

PA CATH I 

PWR OUT 

TABLE 4A-1. TRANSCEIVER FRONT PANEL METER INDICATIONS 

Open circuit 

Typical Indication 
Meter M1 

27 volts, approximate 

20 volts 

*No signal applied, 0.05 (1 scale div); signal applied, 0.05 (1 scale div) to 0.80 (16 
scale div), depending upon level of input signal 

**3.5 amperes maximum; 2.0 to 2.5 amperes typical 

***33 volts, ±15 percent 

*** Depends on frequency of operation; 0.06 amperes minimum; 0.5 amperes 
maximum; 0.15 to 0.3 amperes typical 

*** Depends on frequency of operation; zero milliampere minimum; 40 milliamperes 
maximum; 15 to 25 milliamperes typical 

***400 volts, ±15 percent 

***Depends on frequency of operation; 0.3 amperes maximum; 0.15 to 0.2 amperes 
typical 

*** 25 watts minimum 

Notes: 

*Meter scale for AGC position of switch S1902 is an uncalibratcd indication of AGC 
action (not voltage or current). 

**Microphone PTT button depressed and speakong into microphone in a normal 
voice. 

***Test panel PTT switch S1 set to ON. 

Change 19 15 July 1973 44E/(44F blank) 
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SECTION IV -8 

COLLINS VHF-101 COMMUNICATIONS SYSTEM 

48-1. GENERAL. 

a. The Collins VHF 101 Communications System 
provides Voice Communication from aircraft to aircraft 
or aircraft to ground. The frequency range is from 116.00 
to 149.95 megacycles in 50 kilocycle steps, giving a total of 
680 available frequencies or channels. Any of the 680 
crystal controlled channels may be selected by Radio Set 
Control 614 U-6. Channel selection tuning, and loadings are 
performed electronically. Pressing the microphone push-to­
talk switches operates the transmitter. 

b. Since the transmitter operates only at very high 
frequencies, its effective range generally is limited to line­
of-sight distances, as determined by the height of the air­
craft. Average communicating distances from aircraft to 
ground stations are 30 miles at 1000 feet and 135 miles at 
10,000 feet. 

48-2. TRANSMITTER. 

The transmitter, 17L 7A. is designed for rack installation in 
aircraft. It operates in a frequency range J 116.00 to 149.95 
megacycles. There are 680 crystal controlled channels 
available for selection by a Collins Autopositioner system 
con trolled by a remote frequency control unit. The power 
output is 25 watts. The emission is amplitude modulated 
(Class A3). 

48-3. Receiver 51 X 2B is an airborne, crystal-controlled. 
double conversion receiver that operates in the frequency 
range from 116.00 to 151.95 megacycles in 50 kilocycle 
steps when receiver is used with control 614U-6, and trans­
mitter 1 7L7 A. The receiver is a rack mounted item. 

48-4. CONTROL 614U-6. 

Control is designed for panel mounting and is cable connect­
ed to VHF Communications Transmitter 17 L 7 A. and Rec 
Receiver 51 X 2B. The frequency range of the 61-Hi -6 is 
from 116.00 to 119.95 megacycles, and is controlled by two 
frequency selector switches. The course frequency switch 
provides one megacycle switching steps and the fine fre­
quency switch provides 50 kilocycle switching steps. 

48-5. CHECKOUT PROCEDURES. 

NOTE 

Be sure the interphone system is operating 
properly. Audio input and output for the radio 
equipment are obtained through the interphone 
system utilizing the same headphones and micro­
phones for reception and transmission as are 
used for intercommunication in the airplane. 

NOTE 

Check to see that COMMAND TRANSFER, VHF­
UHF switch on pilot's overhead switch panel is in 
VHF position. 

a. Check out procedures for Collins VHF-101 commu­
ications system. 

( 1) Connect external power source to airplane and 
place VHF and interphone circuit breakers in the 0:\ 
position. 

12) Place VHF power switch ot> 61 t l' -6 control 
panel to 0:\' position. ,\llow 15 minutes for warm up. 

(3) Set the SQl'ELCH control on the 614C-6 and 
51X-2B equipment fully clockwise. 

(4) Select sereral frequencies known to be active 
and within the reception capabilities of the 51 X 2B re­
ceiver. 

(5) Set the SQl'ELCH adjust control on the front 
panel of the 51 X 2B so that is just opens tlw recPher on 
tlw weakest of the signals found in Step -t. 

(6) DPtermine whether or not the audio of the out 
put receiver is sufficient for good reception. If inadequate. 
check interphone system. If interphone signals ( transmis­
sion) are adequate, remon' 51 X 2B from its mount and 
advance the AllHAL level control, Rl8. Replace thP 51 
X 2B into its mount, and repeat the audio output check. 

( 7) Select se\·eral strong stations to determine if 
AGC is functioning properly. Check to see that the audio 
does not overload. 

( 8) Operate the system through all the megacycle 
setting and then through 20 of the 50-KC channels. Com­
pare the frequency indication on the fil4U-6 control with 
the frequency indication on the 51 X 2H receivPr and the 
17L7 A transmitter. 

(9) i\djust the SQCELCH control on fron panel of 
the 51 X 2B so that squelch control on the 6UC-6 control 
has proper control of the squelch threshold. 

( lQ) Select a channel that may be used for test 
transmissions. 

( 11) Key the 17 L 7 A transmitter and observe the 
meter indication at each position of the meter switch. 
ComparP with values in Table 1B-l. 

Change 19 15 July 1973 44G 
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112) Make a test transmission and observe the 
modulation indication on the meter with the meter switch 
set to MOD-E. 

( 13) Check level of the side tone. 

(14) If receiver, 51 X 2B, transmitter, 17L7 A or 
614U-6, control, does not operate properly, remove and 
replace with a like item that has been bench checked and 
then repeat complete check. 

(15) When system operates normally, place 614 U-6 
panel power switch to the OFF position. 

( 16) Disconnect external power source for aircraft. 

( 1 7) The operating controls in the VHF -101 
system are identified in Table 4B-l. The 17L 7 A has a fre­
quency indicator, a circuit meter, a meter switch, and a 
microphone jack. The normal indications on the circuit 
meter for each position of the meter switch are listed in 
Table 4B-l. 

48-6. OPERATING CONTROLS. 

The operating controls in the VHF -101 system are ident­
ified in Figure 4 B-1. The 17 L 7 A has a frequency indicator. 
a circuit meter, a meter switch, and a microphone jack. The 
normal indications on the circuit meter for each position of 
the meter switch are listed in Table 4 B-1. 

TABLE 4B-l. TYPICAL METER INDICATIONS FOR VHF 
TRANSI\1ITTER 1 7L 7 A 

METER SWITCH TYPICAL INDICATIONS 
POSITION WITH 25 WATTS OUT 

ANT 0 0.4-0.6 

PA-G 0.4-1.0 

DR-G o.:n.o 

MOD-E 0-0.8* 

BAT 0.7 

LV 0.7 

HV 0.7 

PA-P 0.7 

'This indication depends on modulation 
percentage. 

44H Change 19 15 July 1973 
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I DESCRIPTION I 
, __ 

5-1. GENERAL. 

See figures 5-1 and 5-2. The UHF command radio set, 
AN ARC-27, is installed in all T-29 model airplanes. It 
provides two-way amplitude-modulated voice radio tele­
phone communication between airplane and airplane, 

airplane and ship, and airplane and ground. The 
set is capable of providing transmission and recep­
tion from a single antenna, on any one of 1750 fre­
quency channels, spaced 100 kilocycles apart, in the 
band of 225.0 to .W9.9 megacycles. It is also possible to 
monitor one predetermined frequency, known as a guard 
channel, located in the 238.0 to 248.0 megacycle band. 
The control units associated with the equipment permit 
the manual selection of any frequency within the fre­
quency range, or the automatic selection of any one of 

I ~() pn~sd channels. The transmitter portion of the 
radio set can be tone modulated with a 1020 cps continu­
ous tone signal, generated within the equipment, for 
emergency or direction finder purposes. On T-29C 
(serial No. 53-3461 and subsequent) and T-29D (serial 
No. 5 3-3495 and subseque11f) model airplanes, the UHF 
command radio set may be used in conjunction with 
the ANJARA-25 direction finder equipment for ADF 

(automatic direction finding) and homing operations. 
When used for automatic direction finding (ADF), the 
receiver-transmitter receives radio frequency signals from 
the direction finding antenna, amplifies and demodulates 
the signals, and delivers the low-frequency modulation 
components to the direction finder amplifying and in­
dicating equipment. Audio input and output for the 
equipment are obtained through the interphone system, 
utilizing the same headphones and microphones for re­
ception and transmission as are used for intercommuni­
cation in the airplane. The command radio is also used 
for tone bomb scoring. The BOMB SCORING TONE 
switch, on the pilots' overhead switch panel, and three 
relays, on the master radar console, provide the inter­
connection necessary for the command radio to perform 
the scoring function. Operational check of the tone 
bomb scoring system is made during check of the com­
mand radio system; refer to paragraph 5-U. 011 T-298 
model airplanes, a transfer relay and transfer panel en­
hie the pilot to use either the UHF or VHF command 
radio set. Power to the UHF command radio AN ARC-
27 is from the 28-volt de essential bus, and the circuit 
is protected by a 25 ampere UHF COMM circuit 
breaker. 

S-2. UHF COMMAND RADIO, AN/ARC-27, LIST OF COMPONENTS. 

ITEM 

Receiver-transmitter, 
RT-178/ARC-27. 

LOCATION 

Radio rack in tail cone section. 

FUNCTION 

To transmit and receive UHF 
command radio signals. 

Change 16 45 
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TERMINAL 

Figure 5- J. UHF Command Radio iAN/ ARC-27} Perspective, Typical 

ITEM LOCATION FUNCTION 

--------------------------------~------------------------------~r--------------------------------

Pilots' control panel, 
C-IIJ0--1-/ ARC27. 

Pilots' overhead switch panel. To control remotely selection of 
channel frequencies of UHF com­
mand radio and UHF direction 
finding group. 

--- -------------------------------~r---------------------------------r--------------------------------

Antenna relay, RE-120/ ARA-25, 
on T-29C (serial No. 53-3461 
and subsequmt) and T-29D (ser­
ial No. 53-3495 ami subsequent) 
model airplanes. 

46 Change 16 

Radio rack in tail cone. To switch from UHF command 
antenna to ADF antenna. 
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Figure 5-2. UHF Command Radio (AN/ARC-27} Block Diagram 

ITEM LOCATION FUNCTION 

Command transfer panel, T-29B Pilots' overhead switch panel. To select either UHF or VHF 
and T-29C (serial No. 52-1091 to command radio facilities. 
52-1155 inc!) model airplanes. 

Transfer relay, T-29B model air- Radio equipment rack. To transfer to either UHF or VHF 
planes. command radio facilities. 

Antenna, flush type, AT-256, ARC Top of vertical stabilizer. To receive or transmit UHF com-
or AT-256AjARC. mand radio signals. 

Circuit breaker, 25 ampere, UHF Radio circuit breaker panel. To protect UHF radio command 
COMM. circuit. 

Mounting base, MT-822 ARC-27 Radio rack in tail cone. To provide a shock mounting for 
or MT-822A/ ARC-27. receiver-transmitter. 

-- ----
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5-3. UHF COMMAND RADIO RECEIVER­
TRANSMITTER. 

The receiver-transmitter consists of ten separate sub­
assemblies mounted on a main chassis. The ten sub­
assemblies are as follows: 

Guard channel rece1ver. 
Spectrum amplifier. 
Mechanical drive. 
Bias relay. 
R-F power amplifier. 
Spectrum oscillator. 
Main receiver. 
1-F and audio. 
Modulator. 
20 to 30 MC i-f amplifier. 

The main chassis, and subassemblies, and an integral 
dynamotor are enclosed in a sealed, pressurized alum­
inum case. The individual subassemblies are designed 
as plug-in units and use multiple contact connectors to 
make electrical connection to the main chassis cable 
wiring. The subassemblies are held in position mechan­
ically by captive screws. The front control panel of the 

receiver-transmitter contains a separate sens1t1v1ty and 
squelch control for both the main receiver and the 
guard receiver. The control panel also contains a meter 
jack and meter selector switch to check the operation 
of the important circuits of the equipment. A headset 
and microphone jack are provided to facilitate local 
testing of the receiver-transmitter. All external con­
nection to receiver-transmitter are made through pres­
sure-sealed connectors mounted on the front panel of 
the unit. The aluminum case of the receiver-transmitter 
is constructed so that an air passage exists between the 
outer and inner shells. The inner shell of the case is 
used to form the pressurizing seal with the front panel 
of the unit. A blower motor, mounted on the front 
panel, utilizes two rotor fans to force outside air along 
the passage between the outer and inner shells of the 
case to provide adequate ventilation. 

5-4. RECEIVER-TRANSMITTER FRONT 
PANEL CONTROLS. 

The functions of the controls on the front panel of the 
receiver-transmitter are as follows: 

CONTROL FUNCTION 

SENS (GUARD REC). Controls sensitivity of guard receiver. 
~~~~-~-------~--------

SQ OFF (GUARD REC). Cuts out guard channel receiver squelch circuit. 
-~~~~-~~~~--~----~+---~---~-~-~~~~~~~~~----- ---------------------

SENS (MAIN REC). Controls sensitivity of main receiver. 
---------~---~~- ~-----

SQ OFF (MAIN REC). Cuts out main receiver squelch circuit. 

PHONE jack. Connects monitoring headset to receiver. 
-~----~-~------~---~-~-----------~------~-~-~--~--------

MIC jack. Connects test microphone to transmitter. 

METER jack. LConnects test meter to sel_e_ct_o_r_t_e_s_t_p_o_i_n_ts_·--~-~-~-
METER switch. I Selects meter test points in circuit. 

I 5-5. DELETED. 

48 Change 16 
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S-6. PILOTS' CONTROL PANEL. 

• See figure S-:3. The pilots' control panel is connected 
to the main control panel. The CHANNEL selector 
switch, on the pilots' control panel, permits individual 

1 selection of the :20 channels preset in the main control 
panel. In addition, the selector switch includes a guard 

posltton (G), permitting operation of the main receinr 
and the transmitter on that frequency. An audio VOL­
UME control is also provided to adjust the volume 
from the receiver. Panel lighting is provided by two 
small lamps in red holders set in a plastic lighting 
panel. A single function selector switch has positiom 
as follows: 

CONTROL POSITION F'.JNCTION 

Function selector switch. OFF. To remove all power from l'HF 

________________ --------+--=~-mmand ra~~-· _______________ _ 

T R. i To permit operation of transmitter 
I ;tnd main !'I'<Ti\<'r. 

------- ----- ---------- I_ -·-- -- -----~--- ------1 To permit operation of transmitter 

1-- --

ADF. 

I 
an.d. main receiver while monitor­
in:..:: guard n·<·(·ivt·r. 

i 

To energiz~ direction ftnder group 
<Jnd main receiver. 

Change 16 49 
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I Figure 5-3. Pilots' Control Panel (C-1904/ARC-21) 

5-7. ANTENNA RELAY. 

This antenna relay is part of the AN ARA-25 direction 
finder equipment. Its purpose is to disconnect the UHF 
command radio receiver-transmitter from its communi­
cations antenna and connect it to the direction finder 
antenna. The antenna relay is energized when the 
function switch, on the pilots' UHF command radio 
control panel, is placed in the ADF position. Refer 
to T.O. 1T-29A-2-12 for detailed information on the 
direction finder group. 

Figure 5-4. Deleted. 

5-8. COMMAND TRANSFER PANEL. 

The command transfer panel provides a means of se­
lecting either UHF or VHF command radio facilities 
when both are installed. This operation is accomplished 
by a two-position transfer switch placarded UHF and 
VHF. An indicating light illuminates when the trans­
fer switch is placed in the VHF position. 

5-9. COMMAND TRANSFER RELAY. 

The command transfer relay is controlled by the switch 
on the command transfer panel. When the switch is in 
the UHF position, only the UHF command radio set 
can be operated. When the switch is in the VHF posi­
tion, the transfer relay is energized for VHF operation 
and power is cut off from the UHF set. For further 
information on the VHF command radio set refer to 
Section IV. 

I OPERATIONAL CHECK-OUT I 
r __ _ 

5-1 0. TEST EQUIPMENT REQUIRED. 

None. 

5-11. UHF COMMAND RADIO, PREPARATION 
FOR OPERATIONAL CHECK-OUT. 

a. Make sure the static ground cable on the left 
main landing gear is installed properly and is touching 
the ground. Plug in external de power source connector 
to external de power receptacle located forward of main 
entrance door. 

[~] 
\X1hen using external power, the battery switch 
on the pilots' pedestal must remain in the 

50 Change 16 

OFF position to prevent power transfer be­
tween the external power source and the air­
plane battery. 

b. Place LOAD MONITOR switch, on pilots" pedes­
tal, in OVERRIDE position. 

c. Place DC VOLTMETER SELECTOR switch, on 
pilots' pedestal, in MAIN BUS position and check for 
28 volts. 

d. Check to see that UHF COMM and INTER 
NORMAL circuit breakers on radio circuit breaker 
panel are closed. 

I 
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t'. Place function selector switch, on pilots' overhead 
control panel, in T, R position to energize system (allow 
one minute for equipment warm-up). 

L Turn CHANNEL selector switch, on pilots' con­
trol panel, to desired channel. 

g. Turn VOLUME control to desired level. The set 
is now ready to be operated from normal (pilots') 
position. 

h. Ddcted. 

5-12. DELETED. 

5-13. UHF COMMAND RADIO RECEIVER, 
OPERATIONAL CHECK-OUT. 

a. Energize system; refer to paragraph 5-11. 

b. At pilots' control panel, place function selector 
switch in T R position and CHANNEL selector switch 
in position I. 

NOTE 
Steps c., d., and e. require a second man in the 
tail cone section to depress the SQ OFF but­
ton on the receiver-transmitter front panel. 

c. Allow one minute for set to warm up. Have man 
in tail cone section depress SQ OFF MAIN REC button. 
If receiver is operating normally, a hiss- characteristic 
of set noise - should be heard in headset. 

d. Rotate CHANNEL selector switch through re­
maining channels being used, including position G, and 
check for receiver noise on each channel. 

e. Turn function ,;elector switch T/R.+G and allow one 1 
minult~ for set to warm up. Check operational channt•l, 
again, including guard channel. 

f. Place function selector switch in OFF posttlon; 
deenergize de system and disconnect external power 
source. 

5-14. UHF COMMAND RADIO TRANSMITTER 
AND TONE BOMB SCORING, OPERATIONAL 
CHECK-OUT. 

NOTE 
No transmission will be made on emergency 
distress frequency channels except for emer­
gency purposes. For testing, demonstrations, 
or drill purposes, radio equipment will be 
operated into a non-radiating dummy load 
instead of an antenna. 

a. Energize system; refer to paragraph 5-11. 

b. At pilots' control panel, place function selector 
switch in T 1R position and CHANNEL switch in posi­
tion 1. 

c. When conditions permit, establish radio contact 
(with control tower, local radio station, or another air­
plane) on each channel being used. Press microphone 
switch to operate transmitter. Sidetone should be heard 
in headset whenever microphone switch is depressed. 

d. Place function selector ,;witch in T/R.+G position and I 
repeal step c. 

e. Contact radio station and arrange a check for the 
tone bomb scoring system. 

f. Energize the tone bomb scoring system; refer to 
T.O. IT-29A-2-13. 

g. Place function selector switch in T/R position and I 
the BOl\IB SCORING TONE switch in the ON position -
radio station mu,;t indical(~ wh(•n the continuous tone is 
interrupted. 

h. Place function selector switch in OFF position; 
deenergize the de system and disconnect external power 
source. 
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I SYSTEM ANALYSIS I 
--

WARNING I 
Operation of electronic equipment involves 

the use of voltages which are dangerous to 

life. Personnel must at all times observe safety 

precautions. Turn power off prior to working 

5-1 5. TEST EQUIPMENT REQUIRED. 

FIGURE & 
INDEX NO. NAME DESIGNATION 

None. Milliammeter. TS-80 jU or equiv-
lent. 

None. Wattmeter, basic. 7CAC-979564-5. 

None. Element, 25 watts, 7CBE-425020-41. 
2 0 0 to 50 0 me 
range. 

None. Element, 50 watts, 7CBE-425020-42. 
2 0 0 to 50 0 me 
range. 

None. Gage, air. MK-20A-UP. 

5-16. TRANSMITTER POWER OUTPUT 
TEST. 

NOTE 
To perform this check, the Bird Model 43 
wattmeter requires one of several plug-in 
elements according to the power and frequency 
range under test. These items are stocked 
under separate numbers and only one item is 
obtained under each number; refer to para­
graph 5-15. Check receiver-transmitter pres­
sure - must not be more than 2 pounds at 
sea level. 

a. Connect thruline wattmeter at point A of figure 
5-5. It is imperative that test caryle not he defective. 

b. Turn wattmeter plug-in elements so that arrow 
points toward transmitter line leading to antenna. 

c. Key transmitter and read transmitted power. 

d. Reverse wattmeter plug-in element so that arrow 
points toward transmission line leading to transmitter. 

e. Ke~· transmitter and read reflected power. 
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on equipment, and disconnect power from the 
airplane. Do not replace components of the 
system, with the power supply on. Under 
certain conditions a dangerous voltage may 
exist in some circuits, even when the power 
supply is off, because of charges retained by 
capacitors. To avoid casualties, always ground 
any circuit prior to handling. 

ALTERNATE USE AND APPLICATION 

ME-29/U. To check voltage and amperage. 

To measure power. 

To use as element for wattmeter. 

To use as element for wattmeter. 

To check pressure in sealed unit 
of receiver-transmitter. 

f. Compute power ratio as: 

Power Ratio = Transmitted Power, from 
Step c. 

Reflected Power, Step e. 

g. If power ratio is ten or greater and transmitter 
power is less than eight watts, replace receiver-trans­
mitter unit. 

NOTE 
The power output specification for the re­
ceiver-transmitter unit is nine watts, the eight 
watt figure is given here to allow a margin 
for input voltage variations, reflected antenna 
troubles, etc. 

h. If power ratio is ten or greater, antenna system 
is satisfactory and no further tests are required. 

i. If power ratio is less than ten, proceed to check 
antenna and cable assembly for faults. 

5-17. CABLE ASSEMBLY TEST. 

NOTE 
.Make this test on an unused frequency m the 
range of 350 to 400 megacycles. 
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TEST CABLE RGSA/U CONNECTOR 
(18 INCHES OR LESS- UG-21 C/U 

LOCAL MANUFACTURE) 

0 

A 

8 
THRIJ-LINE 

WATTMETER 
(BIRD MODEL 43 

WITH ELEMENT D-25) 

POSSIBLE 
DISCONNECT 

\2:~N' OAm ASSEMBLY 

NOTE 

c 

TO FACILITATE USE OF THE THRU-LINE (BIRD MODEL 43) 
WATTMETER, WHEN THE ANTENNA CABLE (AT POINT 
"A") CANNOT BE ATTACHED, A SHORT CABLE MAY BE 
FABRICATED. THIS CABLE WILL CONSIST OF CABLE 
RGSA;U (NOT OVER 181NCHES LONG), ONE EACH CON­
NECTOR UG21 C!U, AND ONE EACH CONNECTOR 
UG23C/U. 

POSSIBLE 
DISCONNECT 

R-T UNIT 

AT256 I I OR 
CFE ANTENNA 

\_A,.~N' "''" 
ASSEMBLY 

Figure 5-5. Antenna and Power Transmitter Elements, Test Hookup 

a. Insert wattmeter at antenna, point D of figure 
5-5, using test cable, and, with arrow pointed to an­
tenna, read transmitted power. 

d. Other readings, if any, at various disconnects, will 
determine defective portion of cable. 

b. Power delivered to antenna shall be not less than 
nlues listed: 

Length of cable RG­
SA U or RG87A U 

100 ft 

50 ft 

25 ft 

10 ft 

Percent power de­
livered as compared 
to reading at point 
A, figure 5-5. 

25lf'c 

50% 

75% 

90% 

c. If power delivered is less than that listed, a portion 
of cable is defective. 

5-1 8. ANTENNA TEST. 

a. Insert wattmeter at point D of figure 5-5, using 
test cable connected to antenna. 

b. Key transmitter and read: 

Transmitter power, arrow pointed at antenna. 

Reflected power, arrow pointed at R T unit. 

c. Compute power ratio; refer to paragraph 5-l o, 
step f. 

d. If power ratio 1s seven or greater, antenna IS satis­
factory. 

e. If power ratio 1s less than seven, antenna is de­
fective and should be replaced. 
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5-19. UHF COMMAND RADIO SYSTEM, 

TROUBLE ISOLATION. 

See figure S-6. 

a. Connect milliammeter to test jacks on transmitter­

receiver face. 

b. Energize system; refer to paragraph 5-11. 

c. Place function selector switch, on pilots' control 

I panel, in T/R+G position. 

d. Check voltage and amperage as indicated In fol­

lowing table. 

NOTE 

This test is designed to aid maintenance per­

sonnel in locating major sources of trouble. 
It is to be used as an aid in locating faulty 

units and vacuum tubes. Replacement of units 

is preferable when possible. If voltages do not 

agree with those listed in the following table, 

refer to paragraph 5-20 for details of trouble 

shooting and remedies. 

RECEIVER 

METER SWITCH POSITION MULTIPLIER METER READING 

Ein 50 volts 0.44-0.56 

Ib (guard off) 1000 rna 0.24-0.28 

(guard on) 1000 rna 0.30-0.34 

MOD Ik (un- 200 rna 0 
modulated) 

(modulated) 200 ma 0 

DRIVER Ig 50 rna 0 

FINAL Ig 50 ma * 
(approx) 

I ant 25 watts 0 
(approx) 

0 

MOD IK\ { DRVR lc 
SQ OFF IB' \ / FINAL IG SQ OFF 

<Q) E IN -u--IANT © 
GUARD MAIN 
~c ~c 

0 ©@@)l@J© 

39912 

Figure 5-6. Receiver-Transmitter Front Panel 

TRANSMITTING 

VALUE METER READING VALUE 

27.5v 0.54-0.56 27.5v 

240-280 rna 0.4- 0.54 400-540 rna 

.100-.140 rna - - - - - - - -

0 0.25-0.4 50-80 rna 

0 0.5-0.7 100-140 rna 

0 0.3-0.8 15-40 rna 

* 0.4- 1.0 20-50 ma 
(approx) 

0 0 . .1- 0.95 10-25 watts 
(approx) 

---

* A residual current will be read here because of a voltage divider in the final power amplifier stage. This read­

mg does not indicate grid current through the tube. 

54 Change 16 



( 

""--

T. 0. 1T -29A-2-11 UHF COMMAND RADIO AN/ ARC-27 

5-20. UHF COMMAND RADIO SYSTEM, TROUBLE SHOOTING. 

NOTE 

Refer to paragraph 5-19 for isolation pro­
cedure required to locate trouble indicated in 
the following chart. 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

SWITCH AT EIN, METER READS HIGH. 

Defective power source. Check power supply. Repair power supply. 

SWITCH AT IB POSITION, METER READS LOW. 

Defective dynamotor. None. Replace receiver-transmitter. 

Open in plate supply. None. Replace receiver-transmitter. 

Defective tube(s). Test tubes. Replace defective tube( s). 

Disconnected sub-assembly. Examine receiver-transmitter. Tighten sub-assembly. 

SWITCH AT IB POSITION, METER READS HIGH. 

Short in plate circuit supply Wlr- None. Replace receiver-transmitter. 
in g. 

Short in internal component. None. Replace receiver-transmitter. 

SWITCH AT IK POSITION, METER READS LOW. 

Faulty plate supply. None. Replace receiver-transmitter. 

SWITCH AT IK POSITION, METER READS HIGH. 

Faulty bias supply. None. Replace receiver-transmitter. 

SWITCH AT DRVR IG POSITION, METER READS LOW. 

Insufficient excitation. None. I Replace receiver-transmitter. 

SWITCH AT FINAL LG POSITION, METER READS LOW (ASSUMING NORMAL AT 
PRECEDING TEST). 

Defective driver plate circuit. None. Replace receiver-transmitter. 

SWITCH AT IANT POSITION, METER READS LOW (ASSUMING NORMAL AT PRECEDING TEST). 

Defective final plate circuit. None. Replace receiver-transmitter. 

NO TRANSMISSION. 

Open circuit breaker. Check UHF COMM circuit break- Close UHF COMM circuit breaker. 
er on radio circuit breaker panel. 

Opening in circuit. Check circuit continuity; refer to Repair or connect opening in cir-
applicable wiring data section. cuit; refer to T.O. 1T-29A-2-10. 

Receiver-transmitter inoperative. Check to see that circuit breaker Replace receiver-transmitter; refer 
is closed and circuit continuity to paragraph 5-22. 
checks satisfactorily. 
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PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

NO TRANSMISSION OR RECEPTION USING MASTER CONTROL PANEL. 

Master control panel inoperative. Replace master control panel; re­
fer to paragraph 5-22. 

I REPLACEMENT I 
, __ 

5-21. SPECIAL TOOLS REQUIRED. 

None. 

5-22. GENERAL INSTRUCTIONS FOR REMOVAL 
AND REPLACEMENT OF RADIO EQUIPMENT. 

Refer to Section I for removal and installation of radio 
equipment. 

5-23. UHF COMMAND RADIO ANTENNA, 
REMOVAL. 

See figure 5-7. 

a. With external power source disconnected open 

I 5-25. DELETED. 

5-26. DELETED. 

56 Change 16 

UHF COMM circuit breaker on radio circuit breaker 
panel. 

b. Remove attaching screws holding UHF command 
radio antenna cover in place on vertical stabilizer; re­
move cover. 

c. Remove antenna mounting nuts and screws. 

d. Lift antenna from support structure; remove co­
axial antenna lead by backing off knurled locking ring. 

5-24. UHF COMMAND RADIO ANTENNA, 
INSTALLATION. 

See figure 5-7. 

' 

' 
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/ 
a. Insure that external power source is disconnected 

from airplane and UHF comm circuit breaker on 
radio circuit breaker panel, is open. 

ANTENNA 
ASSEM8l Y 

b. Position antenna assembly near opening in struc­
ture; connect coaxial antenna lead to receptacle on 
antenna by tightening knurled locking ring. 

ANTENNA 
ASSEMBLY 

c. Position antenna assembly with screw holes 
matching. 

d. Insert antenna mounting screws and install nuts; 
torque nuts to a value of 12 to 15 inch-pounds. 

I 

~s) 
0 Y i 

0 
0 

0 
~SCREW 

""~/ 

e. Position antenna cover on top of vertical stabilizer 
with screw holes matching. 

f. Install screws and secure cover in place. 

g. Close circuit breaker. 

Figure 5-7. UHF Command Radio Antenna Installation 
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5-27. UHF COMMAND RADIO RECEIVER­

TRANSMITTER SENSITIVITY, ADJUSTMENT. 

See figure 5-6. The front panel of the receiver-transmit­
ter contains a separate sensitivity control for the main 
channel receiver and the guard channel receiver. The 
sensitivity controls must be set in the following manner: 

a. Equipment must be in a normal operating condi­
tion; perform operational check-out; refer to para­
graphs 5-13 and 5-14. 

b. Adjust MAIN REC SENS control to a point just 

below position at which squelch opens on highest gain 
channel of all channels to be used. This frequency 
channel should be in vicinity of 280 to 360 megacycles. 
If MAIN REC SENS control is set too high, receiver 
noise will operate squelch, and a hissing sound, char­
acteristic of thermal noise, will be heard in headset. 

c. Plact~ T/R-T/R+G-ADF switch, located on main con- I 
trol panel, in T/R-G position. 

d. Adjust GUARD REC SENS control to a point 
just below position at which squelch opens. 

I SERVICING I __ , 

5-28. UHF COMMAND RADIO SET SERVICING. 

Refer to Section I for information on radio equipment 
servicing. 
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5A-1 • GENERAL. 

See figures 5A-1 and 5A-2. The HF liaison radio set 
Collins 185-4 is installed in T-29C Model Airplanes in­
corporating TCTO IT-29C-508. Radio set 185-4 provides 
AM radio telephone (A-3) and CW (A-1) communica­
tion between aircraft and ground stations, or between 
aircraft. Radio telephone service may be used on any 
one of 10 preselected channels in the frequency range 
2.0 to 18.5 megacycles. CW service may be used down 
to 3.5 megacycles. A total of 20 frequencies may be pre­
set by using two crystals in each channel, provided the 
crystals in a given channel are not more than one percent 
apart in basic frequency. The pilot and copilot can select 
frequencies and class of service. Receiver primary power 

and a transmitter filament "keep alive" circuit are con­
trolled from the pilots' radio set control panel. Trans­
mission and reception are on the same frequency at any 
given time, and both the receiver and the transmitter 
utilize a single antenna. An antenna tuner matches the 
output circuit of the transmitter to the antenna. Power 
to the 185-4 radio set is supplied by the 28-volt de 
essential bus and by the 115-volt, 400 cycle ac regulated 
system. Installation of radio set 185-4 results in the 
relocation of AN/ APN-70 (LORAN) antenna couplers 

No. 1, 2, and S. The existing radio code key. type ]-:~7 lo- I 
eated on the radio operator's table, is utilized in the HF liai­
son radio set installation. 

5A-2. HF LIAISON RADIO SET, COLLINS 1 SS-4, LIST OF COMPONENTS. 

ITEM LOCATION FUNCTION 

Receiver-transmitter, Collins 18S-4. Cabin floor, between stations 109 To transmit and receive HF radio 
and 131, right-hand side. signals. 

Mounting, 350C-5. Cabin floor, between stations 109 To provide vibration isolation and 
and 131, right-hand side. power connections for transmitter-

receiver. 

Antenna Tuner, 1801-2. Radio equipment rack, top shelf. To automatically match antenna to 
52-ohm output circuit of the trans-
mitter. 
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T.O. 1T -29A-2-11 

liAISON RADIO ANTENNA \ I 
I 
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I 

MOUNTING PLATE~ 
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Figure SA-1. HF liaison Radio Set, Collins 185-4, Perspective 
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TUNER 

(COLLINS 180L-2) 

CONTROL 
PANEL 

(COLLINS 314S-6) 

28 VOLTS 
PANEL LAMP 

TERMINAL BLOCK B 
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T.O. 1T-29A-2-11 

WIRE ANTENNA 

TERMINAL BLOCK G 

TERMINAL BLOCK C 

KEY 
TYPE J-37 

HF LIAISON RADIO SET 
COLLINS 1 SS-4 

28 VDC ESSENTIAL BUS 

LIAISON 27.5 VDC 

RECEIVER 
TRANSMITTER 

(COLLINS 18S-4) 

LIAISON 
115VAC 

---..TERMINAL BLOCK 
AUTO MONITOR 

.......__ ..... PANEL STA 109. 

115 VOLT, 400 CYCLE 
REGULATED AC 

Figure SA-2. HF Liaison Radio Set (Collins J 8S-4J Block Diagram 
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SA-2. HF LIAISON RADIO SET, COLLINS lSS-4, LIST OF COMPONENTS {Cont). 

ITEM LOCATION FUNCTION 

Mounting 350D-3. Radio equipment rack, top shelf. To provide vibration isolation for 
antenna tuner. 

Radio set control panel 314S-6. Pilots' overhead switch panel. To provide power control, selec-
tion of service, channel selection, 
and volume and tone control. 

-~~--

Circuit Breaker, 50 ampere, LIAI- Radio circuit breaker panel. To protect circuit from overload. 
SON 27.5V DC. 

Circuit Breakers {2), 10 ampere, Radio circuit breaker panel. To protect circuit from overload. 
LIAISON 27.5V DC. 

Circuit Breaker, 5 ampere, LIAI- Radio circuit breaker panel. To protect circuit from overload. 
SON 115V AC. 

SA-3. HF LIAISON RADIO SET 
RECEIVER-TRANSMITTER. 

The HF radio set receiver-transmitter provides AM radio 
telephone (A- 3) and CW ( A-1) communication be­
tween aircraft and ground stations, or between aircraft. 
The receiver and transmitter sections are contained in a 
single case and are mounted on a single main chassis. 
Other major components of the receiver-transmitter 
are the exciter unit, selector switch assembly, and the 
dynamotor which are removable as individual units. The 
front panel contains the RF output connection, a re­
movable dust cover which houses the final amplifier 
tuning capacitors and network switches, a multipurpose 
meter, microphone and headset jacks, and a meter 
selection switch. Handles are provided at the sides of 
the receiver-transmitter to aid in removing and carry­
ing the assembly. The receiver-transmitter case is secured 
by two Dzus fasteners at the rear of the assembly. The 
dynamotor is held in position by a flexible strap that 
is secured by captive screws. A felt ring closes the gap 
between the dynamotor air intake and a vented area of 
the main case to provide efficient cooling. The center 
dust cover is removable after actuating four snapslide 
fasteners. 

SA-4. HF LIAISON RADIO RECEIVER­
TRANSMITTER MOUNTING. 

See figure 5A-3. The HF radio receiver-transmitter 
mounting (Collins 350C-5) provides shock vibration iso­
lation and main power and control connections. Four 
shock vibration isolators and ground straps are provided 
on the bottom side of the mounting. The mounting in­
cludes a main power and control cable terminal strip 
in a rear enclosure and side access plates for other power 
and control cables. Two multicontact connectors are lo­
cated on the rear frame to mate with fixed plugs on the 
receiver-transmitter. A "keep-alive" resistor on the top 
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of the rear enclosure maintains the transmitter fila­
ments in a partly energized condition during standby. 
Two compression-ejection levers at the front of the 
mounting fit over the receiver-transmitter carrying 
handles in the compression position and are secured by 
safety wire pins. Two knurled fasteners fit over lugs 
on the bottom of the receiver-transmitter to secure it 
to the mounting. 

SA-5. HF LIAISON RADIO SET ANTENNA 
TUNER. 

See figure 5A-4. The HF radio set antenna tuner matches 
the output circuit of the transmitter to the aircraft an­
tenna at selected frequencies. Power and control connec­
tions to the antenna tuner are made through a multi­
contact fixed plug which extends through the front 
panel. An antenna connector, 52-ohm RF line connector, 
and SWR indicator also are installed in the front 
panel. 

SA-6. HF LIAISON RADIO SET ANTENNA 
TUNER MOUNTING. 

See figure 5A-4. The HF radio set antenna tuner mount­
ing provides four vibration isolators and ground straps. 
Knurled fasteners at the front of the mounting tighten 
adjustable clamps into a flange on the base plate of the 
antenna tuner against fixed flanges at the rear of the 
base plate and mounting. 

SA-7. HF LIAISON RADIO SET CONTROL 
PANEL. 

See figure 5A-5. The HF radio set control enables the 
pilot or copilot to select service and channels and to 
control pitch of received CW signals, signal strength, 
and application of primary power to the receiver and 
the transmitter "keep-alive" filament circuits. The func­
tions of the panel controls are as follows: 
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A RECEIVER-TRANSMITTER 
~ COLLINS IBS-4 

R F OUTPUT 

T.O. 1T -29A-2-11 HF LIAISON RADIO SET 
COLLINS 185-4 

Figure SA-3. HF Liaison Radio Receiver-Transmitter, Collins 185-4, Perspective 

SA-7. HF LIAISON RADIO SET CONTROL PANEL (Cont). 

CONTROL POSITION FUNCTION 

Function Selector Switch. CW. To supply power to receiver-trans-
mitter, so that receiver produces 
CW signal reception when key is 
open. 

STDBY. To maintain receiver on for recep-
tion of CW. 

PH. To maintain receiver-transmitter on 
for voice reception with push-to-
talk button of microphone not de-
pressed. Operation of push-to-talk 
button closes transmitter relays, ap-
plies full filament voltages, starts 
dynamotor to provide transmitter 
high voltage, and transfers antenna 
to transmitter. 

CHANNEL Selector Switch. 1 to 20. To select any one of 20 possible 
operating frequencies. 

POWER ON-OFF Switch. ON-OFF. To control primary power to the 
receiver· transmitter and to the 
"keep-alive" filament circuits. 
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ANTENNA TUNER lBOL-2~ 
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Figure SA-4. HF Liaison Radio Set Antenna Tuner, Perspective 

SA-7. HF LIAISON RADIO SET CONTROL PANEL (Contl. 

CONTROL POSITION FUNCTION 

BFO Control. Knob. To adjust pitch of receiver cw 
signals. 

VOL Control. Knob. To adjust signal strength. 

SA-8. HF LIAISON RADIO SET ANTENNA. automatic shorting relay from the vertical stabilizer. 

See figure 5A-1. The HF radio set utilizes the liaison Both the receiver and the transmitter utilize the single 
radio antenna which has been modified to remove the antenna. 

I OPERATIONAL CHECK-OUT I 
SA-9. TEST EQUIPMENT REQUIRED. 
None. 

5A-1 0. HF LIAISON RADIO SET COLLINS 18S-4, 
PREPARATION FOR OPERATIONAL CHECK-OUT. 

a. Make certain that the static ground cable on the 
left-hand main landing gear is installed properly and is 
touching the ground. 

58F 

b. Connect an external de power source to the atr­
plane as instructed in T.O. 1T-29A-2-10 and observe 
all applicable precautions. 

c. Energize ac regulated power system as instructed 
in T.O. 1 T-29A-2-10 and observe all applicable pre­
cautions. 

d. Verify that the three LIAISON 27.5V DC and 
the LIAISON 115V AC circuit breakers are closed. 
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1. Function selector switch 5303 
2. (lamp) (1301 I 
3. Channel selector switch 5302 
4. Receiver, keep-alive power switch 5301 
5. Volume control R301 A-B 
6. BFO tone control R304 

[ 

L_ 
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I 

_ __j L 
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,·---~ 
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I 
~ 

Applicable to T-29C model airplanes Appltcab/e to T-29C model airplanes 
52-1156 thru 52-1175 and 53-3461 52-1091 thru 521155 
thru 53-3494 

Figure SA-5. HF Liaison Radio Set Panel Control 

e. Check security of antenna and terminal connections 
at the antenna tuner. 

f. Check security of receiver-transmitter and antenna 
tuner mountings. Verify that mountings are grounded 
properly. 

g. Check cable connectors and tighten locking rings 
by hand if necessary. Inspect cables for broken wires 
or loose connections at terminals. 

h. Verify that microphones, headset, and key cords are 
securely in place. 

SA-11. HF LIAISON RADIO SET, COLLINS 
18S-4, OPERATIONAL CHECK-OUT. 

a. Locate the airplane outside hangar during actual 
transmission and reception tests. 

b. Perform operations outlined in paragraph SA-10. 

c. Set CW-STDBY-PH switch to STDBY and place 
POWER ON-OFF switch ON at control panel. Allow 
time for equipment to warm up. 

d. Set BATTERY VOLTAGE-P.A. GRID-P.A. 
PLATE switch on the receiver-transmitter front panel 
to BATTERY VOLTAGE. The meter on the panel 
should indicate in the red area of its scale. 

e. Set CW-STDBY-PH switch to STDBY and operate 

Changed 20 September 1960 

CHANNEL switch on panel control to appropriate fre­
quencies. Allow 5 to 15 seconds for channel selector 
mechanisms to operate. Listen for CW signals on ap­
propriate frequencies. Regulate pitch and volume with 
BFO and VOL controls on panel control. 

f. Set CW-STDBY-PH switch to CW. Operate the 
BATTERY VOLTAGE-P.A. GRID-P.A. PLATE switch 
to P.A. GRID and P.A. PLATE positions alternately, 
pressing the key while the switch is in each position. 
The dynamotor should operate continuously. The panel 
meter should indicate in the red area of its scale each 
time the key is pressed. Operate CHAN selector switch 
to all appropriate frequency selection positions and re­
peat current indication tests. CW signal sidetone should 
be reproduced in headsets. 

g. Set CW-STDBY-PH switch to PH. Repeat current 
indication tests given in step d. Operate push-to-talk 
button of a microphone to operate the transmitter. Con­
duct tests over the entire appropriate frequency range. 

NOTE 

Cycling indication sidetone should be produced 
in the headsets during the automatic antenna 
tuning cycle. 

SSG 
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The maximum duty cycle of the antenna tuner 
is five minutes "RF ON", followed by five 
minutes "RF OFF'". Do not exceed this cycle 
during the operational test. 

h. The SWR indicator on the panel of the antenna 
tuner may vary in indication during channel selection 
cycles, but the indicator should remain at 3.5 or lower 
when transmitting on any channel and generally will 
drop to an indication of 2 or lower. 

i. When tactical restncttons permit, check the com­
plete system by two-way communication with a ground 
station or with another aircraft. 

j. Make certain that the transmitter can be controlled 
by microphone and key at the pilot's station. 

k. Deenergize ac regulated power system as instructed 
in T.O. IT29A-2-10 and observe all applicable precau­
tions. 

1. Disconnect external de power source from airplane 
as instructed in T.O. 1T-29A-2-10 and observe all ap­
plicable precautions. 

~~--S_Y_s_TE_M __ A_N __ A_LY_S_I_s __ l 
con Ittons angerous voltages may extst 10 

I WARNING I some circuits, even when the power supply is 
off, because of charges retained by capacitors. 

d .. d 

To avoid casualties, always ground any circuit 

Operation of electronic equipment involves 
prior to handling. 

the use of voltages which are dangerous to life. SA-12. SYSTEM TROUBLE ANALYSIS. 

Personnel must observe safety precautions at System trouble analysis frequently can be performed 

all times. Turn power off prior to working on without removing the radio set components from the 
airplane. If trouble becomes apparent during the oper-

equipment and disconnect power from the air- ational check-out, the nature of the fault may be deter-
plane. Do not replace components of the sys- mined by checking the troubleshooting chart, paragraph 
tern with the power supply on. Under certain 5A-13. 

SA-13. HF LIAISON RADIO SET, COLLINS 18S-4, TROUBLESHOOTING. 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

NO SIGNAL OUTPUT FROM RECEIVER. 

No primary power. Check power supply. Repair power supply. 

Defective headset. Test with operative headset. Replace headset. 

Broken cabling, loose connectors. Inspect cabling. Repair or replace cables. 

Antenna short-circuited. Test circuit. Repair circuit. 

Defective tubes. Test tube. Replace tube. 

Defective crystal. Test crystal. Replace crystal. 

WEAK SIGNAL OUTPUT FROM RECEIVER. 
--------

Low plate voltage. Check power supply. Repair power supply. 

Defective tube. Test tube. Replace tube. 

RECEIVER NOISY. 

Loose connections. Inspect connections. Repair connections. 
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SA-13. HF LIAISON RADIO SET, COLLINS 18S-4, TROUBLESHOOTING (Cont). 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

Defective tube. Test tube. Replace tube. 

RECEIVER OSCILLATES DURING VOICE RECEPTION. 

Broken ground connection. Inspect ground connection. Repair connection. 

Defective tube. Test tube. Replace tube. 

CHANNEL SELECTOR SYSTEM INOPERATIVE. 

Low primary power. Check power supply. Repair power supply. 

Broken cabling, loose connectors. Inspect cables. Repair or replace cables. 

Defective motor. Test motor. Repair or replace motor. 

Defective channel selector switch. Test switch. Replace switch. 

DYNAMOTOR INOPERATIVE. 

Low primary power. Check power supply. Repair power supply. 

Defective brushes. Inspect brushes. Replace brushes. 

Open winding. Test winding. Replace tube. 

EXCESSIVE PA PLATE CURRENT. 

Defective crystal. Test crystal. Replace crystal. 

Defective oscillator, power ampli- Test tube. Replace tube. 
fier tube. 

ABNORMAL PA PLATE CURRENT WITH NORMAL PA GRID CURRENT. 

Antenna open, short-circuited. Test circuit. Repair circuit. 

NO PA GRID CURRENT. 

Defective crystal. Test crystal. Replace crystal. 

Defective oscillator tube. Test tube. Replace tube. 

PA grid circuit open. Test circuit. Repair circuit. 

~~----R-E-PL_A_c_E_M_E_N_T ____ I 
WARNING I 

Operation of electronic equipment involves the 
use of voltages which are dangerous to life. 
Personnel must observe safety precautions at all 
times. Turn power off prior to working on 

Changed 20 September 1960 

equipment, and disconnect power from the air­
plane. Do not replace components of the sys­
tem with the power supply on. Under certain 
conditions, a dangerous residual voltage may 
exist in some circuits, even when the power 
supply is off, because of charges retained by 
capacitors. Always ground any circuit prior to 
handling components of the circuit. 
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SA-14. SPECIAL TOOLS REQUIRED. 

None. 

SA-l S. HF LIAISON RADIO SET COLLINS 
18S-4, MAJOR COMPONENTS, REPLACEMENT. 

Refer to Section I for the general instructions for re­
moval and installation of radio equipment. 

SA-16. HF LIAISON RADIO SET 
RECEIVER-TRANSMITTER, REMOVAL. 

See figure 5A-3. 
a. Remove safety wire pins from compression-ejec­

tion levers. 
b. Loosen the two knurled locking nuts on the for­

ward beam of the mounting. 
c. Open locking levers by pulling down from receiver­

transmitter carrying handles. 
d. Disconnect plug from J-105 on receiver-transmitter. 
e. Slide the receiver-transmitter forward, disengaging 

the two multiconnector plugs, and carefully remove the 
unit from the mounting. 

SA-1 7. HF LIAISON RADIO SET RECEIVER­
TRANSMITTER, INSTALLATION. 

See figure 5A-3. 

SA-1 8. HF LIAISON RADIO SET ANTENNA 
TUNER, REMOVAL. 

See figure 5A-4. 
a. Disconnect two plugs and antenna connector from 

antenna tuner. 
b. Loosen the two knurled fasteners at the forward 

edge of the mounting base plate until the clamps are 
disengaged. 

c. Lift the antenna tuner from the mounting base 
plate. 

SA-19. HF LIAISON RADIO SET ANTENNA 
TUNER, INSTALLATION. 

See figure 5A-4. 
a. Set the rear flange of the antenna tuner under the 

rolled edge at the rear of the mounting. 
b. Tighten the two knurled fasteners on the clamps 

at the forward edge of the mounting base plate until the 
clamps are fully engaged in the front flange of the 
unit. Install lockwire in the knurled fasteners. 

c. Connect two plugs and antenna connector to the 
antenna tuner. 

SA-20. LIAISON RADIO SET ANTENNA, 
REMOVAL AND INSTALLATION. 

See figure 5A-6. After installing antenna wire, tighten 
wire from 40 to 60 pounds tension by means of the 
antenna tension unit. 

I _____ A_o_J_u_sT_M __ EN_'----~~ 

I
SA-21. HF LIAISON RADIO SET, COLLINS 
18S-4, ADJUSTMENT. 

No adjustments should be made to the HF liaison radio 
set, Collins lSS-4, by organizational personnel. 

~~-----sE_R_v_•_c_•N_G ______ I 
I

SA-22. HF LIAISON RADIO SET, COLLINS 
18S-4, SERVICING. 

Ref~r to Section I for servicing requirements of radio 
eqwpment. 
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,--ANTENNA WIRE WS-25/U 
lENGTH 700 IN. 

NOTE 

\__STRAIN INSULATOR 
MS-25052-1 B 

\_TENSION UNIT 
MX-274/AR 

Figure SA-6. HF Liaison Radio Set Antenna 

@ @ 

HF LIAISON RADIO SET 
COLLINS 18S-4 

.@ 

I 
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T.O. 1T-29A-2-11 HF Command Communication Equipment 

SECTION VB 

COLLINS HF 103 COMMUNICATIONS SYSTEM 

58-1. GENERAL DESCRIPTION AND LEADING PAR­
TICULARS. 

:JB-:2. Collim; IIFHl:3 communications system is used for 
long range radio telephorw communications. The sptern 
provide~ either conventional amplitude modulation (·\ \1) or 
~inglP ~ide hand (SSB) mode,; of operation. The SSB mode. 
11 h ic h corwen tra tt•s mon· power into the side Land and 
~upprt·s,.w,; tht· carriPr, may Le used to communicate with 
station,; having SSB c·apahilit~. The A'\1 mode provides le"" 
"ide Land powt•r but cnaLie,; communication" with station,; 
not having SSB c:apability. Any one of 21!,000 frequency 
channt>Li can he selected from the (;Ontrol paneL The 
channels an~ spa(;ed at !-kilohertz (KHZ) interval;; in the 
freqw:ncy range of 2.00 to 21J.IJI)f) megahertz (i\IHZ). The 
sy,;lt'm i" designated HF \o. 2. Each system is protected by 
two 28-volt de circuit breaker,; (one ."l:j am pert• and one I 0 
arnpnt) and ont· 115 \ .\C 5 ampere circuit breaker. \lain 
cornponenb of the ")~tern are: Receiver - Transmitter 
61BT-."l, ;\utomatic Antenna Tuner lBOL-3, Control Panel 
71-fE-2, and HF Antenna. Components of the HF 
communication sy;;tem art' ,;hown in figure SB-1. The 
transceiver is 1o(;ated in rack "helf as~;embly No. 2 in radio 
equipment section. Antenna coupler is located in the 
Pleetrical equipment rack. Control panel is located in the 
overhPad console. 

SB-."3. SYSTEi\1 OPERATHJ:\. The operation of the 
~ystem is controlled from the remote control panel located 
in the overhead console. A rotary switch is used lo energize 
thP sy;;tem and select type of operation. An off po~ilion 
de-energ;izt~s the sy;;tem. In the CSB (upper :;ideLand) 
position the system operate~ a:; an .SSB t:arrier ,.;u ppressed 
:;ystem usinf!; only the upper :;ideLand. In the Ai\1 position, 
the upper sideband and carrier are used lo provide a signal 
which is equivalent of an A'\1 signal. Four dials control the 
frequem·y selection for either SSE or Al\1 operation. A 
direct digital readout of the opPraling frequency is provided 
in a window above the dial:;. The frequencies lwtween :2.00 
and 29.999 MC can be selected. Ai\1 RF SENS (sensitivity) 
control varies the gain of the RF amplifiers in the n•ct>i1er. 
The receiver audio output is applied to the interphone 
system. 

SB-.f. OPERATIONAL CHECKOllT. The operational 
checkout of the HF communications system will require 
two men. 

NOTE 

l{cct·plion and lran:.mi,.;,.;ion on the HF communi­
cation~ ") ,.;tt'm 1,.; depPndenl on the 
intt:r-conunuuications system. Therefore. per­
form this check during or after the operational 
checkout of the inter-communication system. 

a. Couned an external de p<mer source to aircraft. 

h. Position load-monitor-merride switch to o1erride. 
inverlt'r switch to main. 

c. Clmw II F rece in'r. ll F lransmi tters, HF Lia i,;on. and 
interphow· circuit breaker,: on radio junction box. 

d. Posiliou Photo Inlf'n·omm Switch lo inter and liaison. 

t'. Rotate the HF fuuction selector switch to _\\I on tlw 
HF eontrol pauel. \llow :3 to S minutes warmup. 

f. \djust the frequency selector knob on the HF control 
pand to obtain a di;.!;ital readout of :2 1\IC. 

g. Depress microphone button to talk: release micro­
phone IJUtlon to listen. 

h. Key transmitter, \ .SWR meter on HF Automatic 
tuner should read less than 2. The \'.SWR mder may vary in 
rt>ading during tuning cycles hut ,.;]wuld re,;t al 2 or lower 
during lran:.;rnission. 

i. Repeal steps (f) through (h) for frequencies of B. I:l. 
I B. and :24 l\IC. 

J. Rotalt> lhP HF function selector switch lo CSB. 

k. Select a minimum of 16 stations at point:,; 
representing the entire band: eight with the selector switch 
in the ll SB pm;ition and eight 11i th the switch in the A\1 
po:;ition. 
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/ 
~ ~ 

....,., 
f) 

~~ e 

~0 ~~ ? e 

AUTOMATIC ANTENNA TUNER 180L-3 

• 
• 714E2-CONTROL 

HF ANTENNA MAST 

618T-3 TRANSCEIVER 

Figure 58-1. HF(618T-3SSB) Command Communication Equipment Location Diagram. 
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RESULT. The receiver will tune to each of the above 
stations, in turn, as noted by background noi~e in the 
receiver (RF SENS control rotated to the maximum 
clockwise position). 

I. Rotate the function selector owi tch on the HF control 
to the Al\1 position. Select a channel that may he heard for 
testing transmissions and contacting an available HF radio 
station. 

RESULT. Speech (sidetone) should he heard m 
pilot's headset during tram;mission. Reception should be 
clear. 

m. At the radio equipment rack, while HF tran~mitter is 
transmitting, turn the test meter selector switch on the 
transceiver to each of the following positions and obsen·e 
the test meter readings. 

SWITCH POSITION 
28V 
l30V 
PAMA 
lSOOV 

TYPICAL READINGS 
Red Area 
Red Area 
300MA 
Red Area 

5B-8. TROUBLESHOOTING PROCEDURES. 

n. Repeat step (I) with HF control selector S\\itch in the 
(I.SB position. 

o. Tum all switche,; off. 

p. Disconnect ex tern a! power. 

513-5. RE.\10\AL A:\D REPLACE\IE~T. All HF-2 
communications ~y"tems are mounted with com en tiona! 
hard ware and interconnected with standard hardware 
(except for the antenna) and require no special removal and 
replacement instructions. Be careful to align mating 
connectors before seating somponents in their mounting 
racks. Make ,;ure that eleetrical bonding straps are 
rec:onnected and connectors safety v.ire i~ replaced when 
components are installed. 

5B-6. TROUBLESHOOTING HF COMMAND COMMUNI­
CATIONS EQUIPMENT (618T3). 

5B-7. To receive and transmit on the HF communication 
system, the aircraft intercommunication system must be 
energized and operating properly. Power is "upplie,; to the 
HF communication sptern through three circuit breakers 
located on the radio junction box c:ircuit breaker panel. 

PROBABLE CAU.SE ISOLATION PROCEDURE RE\IEDY 

El\TIRE .SYSTEi\1 ll\OPERATI\'E 

HF circuit breaker(s) open 

Fault in intercommunication system 

Defective transceiver 

Defective Antenna Coupler 

Check circuit breakers 

Check reception and transmission at 
the transceiver using phone and 
M/C jack provided 

Check transceiver test meter for 
correct reading (see step m paragraph 
SB-4) Select other transceiver channels 
to see if set operates properly on any 
channel. 

Check for proper indications of VSWR 
meter on coupler as shown in 
step h paragraph 58-4. 

Close circuit breaker( s) 

Repair fault in 
intercommunication system 

Replace transceiver. 
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58-8. TROUBLESHOOTING PROCEDURES (CONT) 

PROB\HLE CAUSE ISOLATION PROCEDCRE REl\lEDY 

RECEPTIO\ 1\iORl\lAL BUT NO THA\Si\IISSlON. 

Fault in intt>rcommunication 
S)·:;tem 

Defective tran:;ceiver 

Dt>fective antenna coupler. 

Check transmission at the transceiver 
using MC jack as provided. 

Repair fault in inter­
communication system. 

Check transceiver test meter for Replace transceiver 
correct reading. (set> step m paragraph .'iB-4) 
Select other transceiver channels to see if 
set operates propt>rly on any channel. 

Cheek for proper indication:; of Rt>place antenna coupler. 
VSWR meter on couplt>r as shown in step h 
paragraph SB-4. 

TRANS\liSSlOi\i NORMAL BUT NO RECEPTION. 

Fault in intercommunication system 

Defective transceiver 

Defective antenna coupler. 

58R Changed 15 April 1970 

Check reception at the transceiver using Hepair fault in inter-
phone jack provided communication system 

Check transceiver test meter fur Replace transceiver 
correct reading (see step m paragraph 
SB-4) Select other transciever channeb to 
see if set operates properly on any channel. 

Check for proper indication:; of YSWR 
meter on coupler as shown in step h 
paragraph SB-4. .....,; 
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HF ANTENNA MAST 

I 
• 

• 

RADIO JUNCTION BOX 

HF TRANSCEIVER 618T3 

ANTENNA TUNER 180L3 

CONTROL 7l4E-2 

I 
I. 

Figure 58-2. HF(618,T-3 SSB) Communications Cabling Diagrams 
I 
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I DESCRIPTION I 
'--

NOTE 

Tbis sectio11 is applicable to all T-29A tiiJ(l 
T-29B model airpla11es except serial No. 51-
51-}-}. 

6-1 . GENERAL. 

See figures 6-1 and 6-2. The pilots' liaison radio set 
AN ARC-8 is composed of a receiver, a transmitter, 
and accessory equipment for high frequency, long­
range, two-way radio communication. The set pro\·ides 
voice, modulated continuous wave (mew) telegraphy, 
or continuous wave ( cw) telegraphy. Although the re­
ceiver and transmitter are separate units, they are inter­
connected by a monitor switch which makes it possible 
to monitor transmitted signals through the receiver. 
The interconnection of the receiver and the transmitter 

forms a complete liaison radio set. The receiver is man­
ually controlled by the radio operator, but the trans­
mitter can be controlled from the pilots' overhead 
switch panel or at the transmitter itself. The receiver 
can be operated with the transmitter either on or off, 
if neither the key nor a microphone switch is depressed. 
Audio input and output for the equipment are obtained 
through the airplane interphone system and utilize the 
same headphones and microphone for reception and 
transmission as are used for intercommunication in the 
airplane. Refer to Section II for complete details of the 
interphone system. 

6-2. LIAISON RADIO SET, AN ARC-8, LIST OF COMPONENTS. 

ITEM LOCATION FUNCTION 

Transmitter, T-47(A) ART-U. Radio equipment rack. To transmit liaison radio signals. 
--~---~----- . --------------

Mounting, MT-284 ART-U. Radio equipment rack. To provide a shock mounting for 
transmitter. 

------------- -~- ---- -------- --1----

Receiver, BC-348. Radio equipment rack. To recetve liaison radio signals. 
----------- ------- ----- --- -- ---------- -- -- ---- ------- --- -··------

Mounting, FT-154. Radio equipment rack. To provide a shock mounting for 
recetver. 
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3973:1 

RADIO 
EQUIPMENT 

RACK 

T.O. 1T-29A-2-11 

DYNAMOTOR 

Figure 6- J. Liaison Radio Set (AN ARC -81 Perspective 

ITEM LOCATION FUNCTION 

Switch, MONITOR SWITCH, Radio circuit breaker panel. To monitor transmitted signals 
MONITOR-NORMAL. through receiver. 

---· ---· ---------·-------- --------··---------··-- -

Dynamotor, DY-17 /ART-I_')( A). Radio equipment rack. To provide high voltage to radio 
transmitter. 

------

Mounting, MT-164jART-13. Radio equipment rack. To provide a shock mounting for 
dynamotor. 

-------- ---------·· ----- -----· -------·-- - - ·------

Key. Top of radio operator's table. To send I.M.C. signals. 

Control panel, C-405A;'A. Pilots' overhead switch panel. To control liaison radio trans-
mitter. 
---- -~-~-----
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PILOTS' OVERHEAD SWITCH PANEL ,------- ----, 
TO ANTENNA I I 

I I 
I I 

I I 
I 

I I 
I CONTROL I 

PANEL I .J:...,.. IAI~()N RCVR 
I 

I I 

I 

SWITCH@:> 

I 
I I 

~UAISON TRANS I I 
I I 

I I 

~ 
I I 

I I 
I I 

L - ----------- ------- - - _j 
28V DC 
ESS BUS 

TRANSMITTER RECEIVER -ANTENNA 
CONNECTION -

SWITCH€:> SWITCH€=> 

DYNAMOTOR 

0 0 ;----z -
LIAISON 

MONITOR 
SWITCH 

rO===~ 
RADIO KEY 

39733 

Figure 6-2. Liaison Radio Set (AN/ARC-S) Block Diagram 
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ITEM LOCATION FUNCTION 

Liaison wire antenna. 
r ---- --·· ·-·· ····---···- -- -- --- . ··r 

Top of fuselage to Yertical stabi- To recetve and transmit signals. 
iizer. 

----------1-·--·--· -------------+-- - -----···--------··-- --- -
Circuit breaker, 50 ampere, LIAI­
SON TRANS. 

Radio circuit breaker panel ( es­
sential equipment). 

Circuit breaker, 5 ampere, LIAI­
SON RCVR. 

Radio circuit breaker panel ( es­
sential equipment). 

6-3. TRANSMITTER, T -4 7 (A), ART -1 3. 

See figure 6-.1. The transmitter provides transmission 
frequencies in the range of from 2000 to 18,100 kilo­
cycles, using a variable frequency oscillator. The low 
frequency and high frequency oscillators are electron­
coupled with no provision made for crystal control of 
the frequency of either oscillator. Therefore, a crystal 
controlled frequency standard has been incorporated 
in the equipment for the calibration of the variable 
frequency oscillators. Calibration tables are reyuired 
to calibrate the transmitter. Refer to T.O. 12R2-2ART-
1.1-l for calibration tables. The transmitter includes 
components which provide radio transmission of voice, 
modulated continuous wave telegraphy (mew), or con­
tinuous wave telegraphy ( cw). Using VFO (variable 
frequency oscillator) operation, shifting from one trans­
mission freyuency to another can be accomplished by 
the conventional method of hand positioning the con-
trols (with CHANNEL selector in :MANUAL) or by 0 
using the built-in automatic shifting mechanism-known 
as the Autotune. Autotune operation, either local or 
remote, is available for ten preselected freyuencies in 
the range of 2000 to 18,100 kilocycles. \X1hen the trans­
mitter is in use at altitudes over 20,000 to 25,000 feet, 
the power is automatically reduced by about one-half 
to prevent arcing or flashover. A 28-volt de power 
source is required for operation of the transmitter. 
Voltages as low as 24 volts can be used but reduction 
in power output and increased time for Autotune op­
eration will result. 

6-4. DYNAMOTOR. 

39823 

To protect transmitter set circuit. 

To protect receiver set circuit. 

See figure 6-4. The dynamotor unit is the power source 
used for the operation of the radio transmitter. The 
unit contains a dynamotor, barometric switch, control 
and overload relays, filters and fuse for overload pro­
tection of the plate and screen voltage supply circuits 

Figure 6-3. Radio Transmitter (T-27A ART-131 
Perspective 
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.., 

39825 

Figure 6-4. Dynamotor Unit IDY- J 7. ART- J 3AJ 
Perspective 

of the low power stages. A 28-volt de power source 
is required for operation of the dynamotor as well as 
for the circuits in the transmitter. 

6-S. RECEIVER, BC-348. 

See figure 6-5. 011 T-29A model airplanes, receiver BC-
548R or Q is used, and 011 T-2'JB model airplanes. 
receiver BC-.148R, B, C, M, 0, P, or Q is used. These 
models are essentially alike; therefore reference will be 
made throughout this section to receiver BC-.'148. The 
receiver is a locally controlled eight-tube, six band 
superheterodyne receiver which receives power from 
the 28-volt de essential bus. No features are provided 
for remote operation. The receiver is capable of voice, 
tone, and cw reception with manual or automatic volume 
control. All coils and high voltage power supply 

units are built into the receivers. The total po\ver con­
sumed by the receiver is 56 watts. A dowel pin fastened 
to the receiver chassis prevents accidental installation of 
a 14-volt dynamotor in this 28-volt receiver. The fol­
lowing panel items are mounted on the front of the 
panel: antenna and ground binding posts; an antenna 
alignment control marked ANT ALIGN; dial lights 
rheostat control marked DIAL LIGHTS; a tuning con­
trol marked TUNING; a band switch control marked 
BAND SWITCH; a dial window housing which covers 
the dial lights; a beat frequency control marked BEAT 
FREQ; a crystal filter control marked OUT-CRYSTAL­
IN; a volume control marked INCREASE VOL; a 
volume control selector switch marked A VC-OFF-MVC; 
a C.\X'. OSC control; and two telephone jacks marked 
TEL. The entire receiver cabinet is attached to a mount­
ing by means of studs and snapslides. The recei\·er 
covers the frequency range from 0.2 to 0.5 megacycles 
(200 to 500 kilocycles) and from 1.5 to 18.0 megacycles. 
These frequencies are covered by six bands, which arc 
under control of a band change switch. The frequency 
range for each of the six bands is as follows: 

Band Frequency Range 

1 0.2 to 0.5 MC 

2 1.5 to .1.S MC 

3 5.5 to 6.0 MC 

4 6.0 to 9.5 MC 

5 9.S to u.s MC 

6 u.s to 18.0 MC 

39824 

Figure 6-5. Radio Receiver IBC-348) Perspective 
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6-6. LIAISON MONITOR SWITCH. 

A liaison monitor switch makes it possible to monitor 

the transmitted signals through the receiver, and re­

moves the transmitter sidetone from the interphone 

circuit when monitoring. The interconnection of the 

transmitter with the receiver, by means of the monitor 

switch, forms a complete liaison radio set. 

6-7. KEY. 

A liaison radio code key is provided for transmission 

of I.M.C. signals. With the transmitter set in either 

CW or MCW, operation of the key will effect trans­

mission of signals through the transmitter. 

6-8. CONTROL PANEL, C-405A/ A. 

See figure 6-6. The control panel, C-405AI A, used 
with radio transmitting set ANjART-13, provides con­
trol of the transmitter from the pilots' overhead switch 
panel when the transmitter LOCAL-REMOTE switch is 
in REMOTE. One knob on the control panel permits 
the power supply to be turned on or off and selects the 
type of emission (VOICE, CW, MCW). A second knob 
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C-405A I A, on oil T-29A and T-2Y8 (except 
serial No. 51-5!44) airplanes. 

§ 

Figure 6-6. Liaison Transmitter Control 

Panel (C-405A/A) 
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operates the Autotune and permits selection of any one 

of ten preset frequency channels. A pilot lamp on the 
control panel operates when the emission selector switch 

is in any position other than OFF. The pilot lamp will 

light only when control is from the remote position. If 
Autotune is in process of changing the transmission 

frequency, the pilot lamp will remain off until the ....,.,t 
Autotune cycle is completed. 

~. DELETED. I 

6-10. DELETED. I 



T. 0. 1T -29A-2-11 LIAISON RADIO SET AN/ ARC-S 

I OPERATIONAL CHECK-OUT I 
, __ _ 

6-11. TEST EQUIPMENT REQUIRED. 
None. 

6-12. PREPARATION OF SYSTEM FOR 
OPERATIONAL CHECK-OUT. 

WARNING a 
Operation of this equipment involves the use 
of voltages which are dangerous to life. Per­
sonnel must at all times observe safety pre­
cautions. Do not replace components of the 
system with the power supply on. Under cer­
tain conditions, a dangerous residual voltage 
may exist in some circuits, even when the 
power supply is off, because of charges retained 
by capacitors. To avoid causalties, always 
ground any circuit prior to handling. 

To energize the airplane de electrical circuits with ex­
ternal power for ground operation, proceed as follows: 

a. Ensure that the static ground cable on the left 
main landing gear is touching the ground. Connect an 
external power source to the external de power re­
ceptacle, located forward of the main entrance door. 

When using external power, the battery switch 
on the pilots' pedestal must remain in the OFF 
position to prevent power transfer between the 
external power source and the airplane battery. 

b. Place DC VOLTMETER SELECTOR switch, on 
pilots' pedestal, to MAIN BUS, and check voltmeter 
for 28 volts. 

c. Check to see that following circuit breakers on 
radio circuit breaker panel are closed; on T-29A model 
airplanes, LIAISON REC and LIAISON TRANS; on 
T-29B model airplanes, LIAISON RCVR and LIAISON 
TRANS. 

NOTE 
Some bases may have regulations relating to 
radio silence. These regulations must be 
checked before any transmission is permitted. 
These regulations will not affect the receiver 
checks. 

6-13. GENERAL SYSTEM, PRE-OPERATIONAL 
CHECK. 

a. Inspect interconnections for conformity to mock­
up of particular installation. 

b. Check knurled knobs on front of transmitter and 
dynamotor unit, microphone selector switch, and all 
connector plug locking rings, for presence of safety 
wiring. 

c. Inspect antenna for proper security and tension­
antenna must be taut. 

d. Check connections to receiver, antenna ground and 
loading unit, making certain spring connector terminals 
are making good contact with wires. 

e. Check all components for security of mounting. 

6-14. RECEIVER, BC-348, 
OPERATIONAL CHECK-OUT. 

a. Prepare for operational check-out; refer to para­
graph 6-12. 

b. Plug headset into radio operator's jack box. Place 
switch of jack box in liaison position. 

c. Set receiver OFF-A VC-MVC switch in MVC po­
sition-dynamotor should start. 

d. After a 30-second warm-up period, advance IN­
CREASE VOLUME until a slight background noise is 
heard. 

e. Set band switch to frequency band on which test 
signals are available and tune in desired signal. 

NOTE 
All tuning should be done with the OFF-AVC­
MVC switch in the MVC position and with the 
INCREASE VOLUME control advanced only 
enough to give the desired signal strength. In 
the absence of a signal, the setting of the vol­
ume control can be determined by the loudness 
of the background noise. With the OFF -A VC­
MVC switch in the MVC position, very strong 
signals will block the receiver and intelligible 
signals cannot be received. 

f. Set OFF-A VC-MVC switch to A VC position­
desired signal should still be heard. 

g. Set CW OSC switch to ON position and set BEAT 
FREQ oscillator control with arrow pointing upward. 
An audible beat note should be heard which changes 
in pitch as BEAT FREQ dial is rotated. 

h. Switch on all auxiliary equipment drawing power 
from radio receiver, BC-348. Repeat steps b through g., 
for one frequency band-radio receiver should operate 
with slightly reduced output. 
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6-15. TRANSMITTER, AN/ART-13, 
OPERATIONAL CHECK-OUT. 

NOTE 
No transmission will be made on emergency 
distress frequency channels except for emer­
gency purposes. For testing, demonstration, or 
drill purposes, radio equipment will be oper­
ated into a non-radiating dummy load instead 
of an antenna. 

a. Prepare system for operational check-out; refer to 
paragraph 6-12. 

b. Check LOCAL-REMOTE switch on transmitter 
panel to make sure it is in proper position, according 
to whether operation is desired from transmitter panel 
or from pilots' overhead switch panel. 

c. Turn on liaison receiver; place AVC-OFF-MVC 
switch in A VC position. 

d. Place transmitter EMISSION switch on VOICE 
with antenna selector switch on FIXED ANT. Make 
sure the microphone selector switch is in position cor­
responding to type of microphone to be used. Place 
meter switch on P.A. PLATE and power level switch 
on OPERATE. 

e. Place CHANNEL switch in a position correspond­
ing to one of frequencies desired for testing. Normal 
frequency change by Autotune should be accomplished 
in less than 25 seconds, depending on temperature and 
power supply. 

f. When cycle is completed, check settings of controls 
A, B, C, D, and E against readings on transmitter chart 
with the zero line of vernier scale on control B pre­
viously set so that it is directly above dial. 

g. Place EMISSION switch on CW and close TEST 
switch. Plate current should indicate in area marked 
cw. 

h. Place meter switch on P.A. GRID. Meter should 
indicate in area marked P.A. GRID. Release TEST 
switch and place meter switch on P.A. PLATE. 

i. Place EMISSION switch on MCW. 

j. Listen in sidetone circuit and close TEST switch. 
Receiver hiss should stop and sidetone signal should be 
heard. Plate current should be in or near area marked 
MCW. Release TEST switch. 

k. Place EMISSION switch on VOICE. Press micro­
phone button. Plate current should indicate about 20 
or .~0 higher than on CW. Speak or whistle into micro­
phone. Plate current should read near area marked 
MCW and may read full scale on loud signals. 

I. Check control settings against chart, P.A. GRID, 
and P.A. PLATE current on CW for each of other chan­
nels it is desired to check. 

m. Check operation of Autotune on each of channels 
not set up by cycling Autotune into each in turn and 
making sure controls turn properly. 
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n. If remote operation is provided in installat:on, 
check operation of Autotune from it by cycling each 
channel in turn and checking setting of controls against 
transmitter chart for each channel set up. Check to see 
that controls turn properly on other channels. Check 
key on CW, and proper operation on MCW and VOICE 
from remote control unit on one channel. 

o. Cycle transmitter into one of frequencies set up in 
high frequency range. Tune receiver for CW operation 
on that frequency. Set NORMAL-MONITOR switch 
on MONITOR position and turn power level switch on 
transmitter to CALIBRATE position. It should be pos­
sible to hear a beat note and to tune beat note to zero 
by rotating receiver dial. Return power level switch to 
OPERATE and NORMAL-MONITOR switch to NOR­
MAL position. 

p. Place CHANNEL switch on MANUAL and let 
Autotune cycle. All controls should move freely. Set con­
trol C on position 1, control A on 2, control B on 1910. 
Set power level switch on CALIBRATE position and 
listen in sidetone circuit. A beat note should be heard 
and it should be possible to tune it to zero by rotating 
control B. Replace power level switch on OPERATE 
position. 

q. Return CHANNEL switch to position it was on 
originally and let Autotune cycle. 

r. Turn transmitter and receiver off. 

6-16. DELETED. I 
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I SYSTEM ANALYSIS I 
, __ 

6-17. TRANSMITTER, T-47.ART-13, TROUBLE SHOOTING. 

PROBABLE CAUSE ISOLATION PROCEDURE 

EQUIPMENT WILL NOT OPERATE WHEN TURNED ON. 

Dynamotor brushes worn out. If red indicator light is on, press 
DYNA-RESET button on front of 
dynamotor. 

Dynamotor overload relay open. Press DYNA-RESET button on 
front of dynamotor. 

LOCAL-REMOTE switch set on Check position of LOCAL-
REMOTE position. REMOTE switch. 

Transmitter overload relay open. Press TRANS. RESET button on 
dynamotor unit. 

Loose connections on Check other equipment on same 
ANjART-13A equipment. power source for operation. 

Broken wire or loose connection Check circuit continuity; refer to 

in interconnecting cable. applicable wiring data section. 

PILOTS' OVERHEAD CONTROL WILL NOT OPERATE EQUIPMENT. 

LOCAL-REMOTE switch on 
transmitter in LOCAL position. 

Wiring defective. 

Check position of LOCAL-RE­
MOTE switch. Switch must be in 
REMOTE position to operate. 

Replace remote control panel. 

LIAISON RADIO SET AN ARC-8 

REMEDY 

If dynamotor does not start, re-
place dynamotor. 

Replace dynamotor if necessary. 

Place LOCAL-REMOTE switch to 
LOCAL position. 

Replace transmitter if necessary. 

Tighten loose connections. 

Repair or replace faulty cable or 
connection; refer to applicable wir-
ing data section. 

If switch is in REMOTE position, 
replace control panel C-405A A. 

Test and repair wiring; refer to 
applicable wiring data section. 

DYNAMOTOR STARTS MOMENTARILY WHEN DYNA-RESET BUTTON IS PRESSED. 

Excessive current due to faulty 
part or short circuit in control 
panel C-405A/ A. 

Short circuit in transmitter. 

Check transmitter operation with 
LOCAL-REMOTE switch tn 
LOCAL. 

Check LIAISON TRANS. circuit 
breaker on radio circuit breaker 
panel. 

NO RF POWER OUTPUT ON ANY FREQUENCY RANGE. 

Control C is set between two num­
bered positions. 

Fuse in 400 volt plate and screen 
supply is blown. 

Unlock dial and rotate it back and 
forth through a small range while 
holding TEST switch closed. 

With power off, and circuit 
grounded, remove fuse from front 
of dynamotor power unit. 

Replace control panel C-405A A. 

Replace transmitter. 

Set carefully so that numbered po­
sition lines up with index line. 

Replace fuse. 

ARCING OCCURS AT ALTITUDE HIGHER THAN 20,000 TO 25,000 FEET. 
--------------------------------.------------------------------~-----

Pressure-operated switch in dyna­
motor not operating. 

Use cw emission and hold tele- Replace dynamotor unit. 
graph key closed. At some alti-
tude between 20,000 and 25,000 
feet, marked reduction in antenna 
current should be noted. 

67 



LIAISON RADIO SET AN/ ARC-8 T. 0. 1T -29A-2-11 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

ARCING OCCURS AT ALTITUDE HIGHER THAN 20,000 TO 25,000 FEET (cont). 

Defective insulation or improper 
spacing between parts. 

With power off and circuit 
grounded, check area where arcing 
occurred for sharp pointed pro­
jections. 

Replace transmitter. 

NO RF POWER OUTPUT ON ONE FREQUENCY RANGE; OPERATION ON OTHER 
FREQUENCY RANGES IS SATISFACTORY. 

Control A or control C not set Check alignment of numbered po-
correctly. sition lines with index lines. 

CALIBRATE-TUNE-OPERATE Check switch position. 
switch is not in operate position. 

VFO-XT AL switch improperly set. Check switch position. 

AUTOTUNE SYSTEM WILL NOT OPERATE. 

LOCAL-REMOTE switch is in Check switch position for appli-
wrong position. cable control being used. 

Telegraph key, microphone switch, Check positions of each key and 
or TEST switch is closed. switch. 

Overload relay on dynamotor Press RESET button labeled 
power unit open. TRANS. RESET. 

Autotune mechanism. Perform above checks. Autotune 
does not operate after above 
checks. 

6-18. RECEIVER, BC-348, TROUBLE SHOOTING. 

PROBABLE CAU5E ISOLATION PROCEDURE 

WEAK OR NO SIGNALS ALL BANDS RECEIVER. 

Tripped circuit breaker. Check circuit breaker LIAISON 
RCVR on radio circuit breaker 
panel for closed position. 

Dynamotor not supplying sufficient Check dynamotor power supply. 
power. 

--
Ground or short in circuit. Check circuit for ground or short; 

refer to applicable wiring data 
section. 

WEAK OR NO SIGNALS ANY ONE BAND. 

Faulty heterodyne oscillator in re­
ceiver unit. 

I 6-19. DELETED. 

68 Change 16 

Check circuit for grounds or 
shorts; refer to applicable wiring 
data handbook. 

Unlock dial and set controls cor-
reedy. 

Place switch in OPERATE posi-
tion to obtain full rf power out-
put. 

Place switch in XT AL position. 

Place LOCAL-REMOTE switch in 
proper position according to trans-
mitter control or remote control. 

Open switch or release key for 
Autotune to operate. 

If overload relay continues to 
open, replace dynamotor. 

Replace transmitter. 

REMEDY 

Close circuit breaker. 

--

Replace dynamotor if power sup-
ply is normal. 

Repair circuit; refer to applicable 
wiring data section. 

Replace receiver unit. 
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I REPLACEMENT I 
--· 

6-20. GENERAL INSTRUCTIONS FOR REMOVAL 
AND REPLACEMENT OF EQUIPMENT. 

Refer to Section I for general instructions for removal 
and replacement of equipment. 

I ADJUSTMENT I __ , 

6-21. TEST EQUIPMENT REQUIRED. 

None. 

set AN/ ARC-8 by organizational maintenance per­
sonnel. 

6-22. LIAISON RADIO SET, AN/ARC-8, 
ADJUSTMENT. 

6-23. DELETED. 

·~ No adjustments should be made to the liaison radio 

I SERVICING I 
--' 

6-24. LIAISON RADIO SET. AN/ARC-8, SERVICING. 

Refer to Section I for servicing requirements of radio 
equipment. 
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SECTION VII 

WEATHER RADAR SET AN/APN-158 
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DESCRIPTION 

NOTE 

This section applicable only to aircraft incorporating TCTO 1T-29D-53l. 

7-l. GENERAL. 

Weather Radar (AN/APN-158) presents a weather map of 
the general sky area of approximately 120° around the nose 
of the aircraft and extending to a distance of 30, 60, or 150 
nautical miles. The weather map, displayed as a visual pres­
entation on the screen of the indicator, shows the location 
of potentially dangerous areas, such as thunderheads and 
hailstorms, in terms of distance and azimuth with respect to 
the aircraft. The radar set also provides a visual presentation 
of lakes, streams, cities, shorelines and mountains. 

7-3. TABLE OF COMPONENTS. 

7-2. The R/T unit generates RF energy in the 9,375 me 
region (X-Band). The RF energy is applied to the antenna 
which radiates the energy in a beam. The beam is scanned 
in a 120° pattern ahead of the aircraft at a rate of 60 scans 
per minute. Thunderstorms in the path of the radiated en­
ergy reflect part of the energy back to the antenna. This 
energy, received by the antenna, is coupled to the receiver 
portion of the R/T unit. The R/T unit and the synchro­
nizer amplify and detect the RF energy and apply it to the 
indicator. The display on the indicator gives the pilot and 
co-pilot a visual indication of thunderstorms ahead of the 
aircraft. The location of the weather radar components are 
shown in figure 7-1. 

Each of the various components of Radar Set AN/APN-158 (figure 7-2) is identical with the corresponding component 
of Weather Radar System (Type WP -103) manufactured by Collins Radio Company. The major assemblies of Radar Set 
AN/APN-158, their location and function are listed below: 

COMPONENT 

Receiver-Transmitter 
RT-711/APN-158 

Synchronizer, Electrical 
S:\-3S8/APN-l58 

Indicator, Azimuth-Range 
1P-724/APN-l58 

Antenna, 1\S-1520/APN-158 
or AS-1642/APN-158 

Control, Radar Set 
C-4881/AP~-158 

LOCATION 

Radome Area 

lladome Area 

Pilot's Instrument 
Pand 

Radome Area 

fu!dio Remote Control 
Panel 

FUNCTION 

To transmit and receive the radar signals for 
display on the Azimuth-Range Indicator. 

To generate sweep signals synchronous with 
antenna azimuth, provide line-of-sight stabili­
zation and range marker signals. 

To present returned signals on PPI scope and 
indicate azimuth and range. 

To transmit the pulses of !{F energy andre­
ceive the returned target signals. 

To provide the pilot a means of operating the 
radar from the cockpit. 

Table 7-1. Radar Set AN/APN-158 Components 
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7-3. TABLE OF COMPONENTS. (CONT) 

COMPONENT 

1\lounl, Receiver-Transmitter, 
\1T -3068/ APN-158 

Mount, Synchronizer 
1\IT-3069/ APN-158 

LOCATION 

Radome Area 

Radorne Area 

FUNCTION 

To provide a means of ~huckmounting thr 
R·~ceiver-Transmitter in t lw air(ralt. 

To provide a means of shockF •u:lttng the 
Synchronizer in the aircraft. 

Table 7-1. Radar Set AN/APN-158 Components (Colltinued) 

7-4. RECEIVER-TRANSMITTER, RT-711/APN-158. 

3ee figure 7-3. The H/T unit consists of a magnetron oscil­
lator, a klystron local oscillator, a trigger generator, a mixer­
duplexer, fault sensing circuits; a positive 250-volt power 
supply, a positive 27.5-volt power supply, a negatiw 27.5-
volt power supply and a negative 700-volt power suppl~. 
The magnetron modulator ern ploys ac charging of th~: pulse 
forming network and is used to trigger the magnetron. The 
trigger generator furnishes the trigger pulse for the thyra­
tron in the magnetron modulator and furnishes a timing 
pulse for all other circuits in the radar system. The trif(ger 
generator receives a synchronizing signal from the modula­
tor charging current, supplied by the 11 S-volt, 400 cps 
power source. A ferriti· circulator and crystal protector, 

RADAR CONTROL 
UNIT---. 

which comprise part of the rnixn-dupl .> assembly. are 
used to protect the receiver en·-'.;(, dur1 ~ tran,;mitter 
pulse. In the rec<"iver, the IF oulput of th,- balanced signal 
mixer is amplified in the IF preamplifil'r a•Jd applied to ti1!" 
IF amplifier in the synchronizer. :\n HF switch on the 
front of the unit removes high \oltage tt•.';n the modulator 
while furnishing input power Lu tho: trig?'"' generator for 
test pur po~t s. 

7-5. SYNCHRONIZER ELECTRICAL SN-358/APN-158. 

See figun· 7-4. The IF signal received from the R/T unit is 
further amplified and deterted in the synr'mmizer. The 
detected signal (video information) is amplified in the video 
amplifif~r module and applied to the indicator. The output 

~.r;c---~~c:_-INSTRUMENT PANEL 
(INCLUDES INDICATOR AND 
J-8 ATTITUDE INDICATOR) 

ANTENNA 
SYNCHRONIZER 

Figure 7-1. Location of Radar 3et (\PN-158) Components (Typical). 
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of the receiver local oscillator is also mixed with a portion 
of the output of the transmitter section of the R/T unit. 
This produces IF signals of about 30 me. This IF signal 
is amplified in the synchronizer and applied to a 30 me 
discriminator. The output of the discriminator is the auto­
matic frequency control (AFC) signal which is applied back 
to the receiver portion of the R/T unit and keeps the local 
oscillator frequency exactly 30 me above the transmitter 
frequency. A trigger pulse from the R/T unit is applied to 
the gate grnerator in the synchronizer. The gating pulse 
produced by the gate generator turns on the indicator tube 
during trace timr and also turns on the synchronizer sweep 
generator. The signal produced by the synchronized sweep 
generator is applied to the deflection circuits in the indica­
tor. 

7-6. AZIMUTH-RANGE INDICATOR. 

~ee figure 7-5 and 7-6. The azimuth-range indicator is 
located on thr instrument panel for viewing by both the 
pilot and co-pilot. The indieator receives video information 
from the synchronizer and displays this information on a 
long persistancr eathode-ray tube in terms of azimuth and 
rani(e. Thr indicator has four control knobs, the ltA.NC~E 
~witch, whieh provides 30-, 60- or l:iO-mile sweep, the 
BACI\.G R0l1ND switch, for adjustment of background 
noi,;e lrn·L the Dli\1 tab, for dimming display for night 
viewing and tlw RED tab, for changing display to deep red 
for night viewing. 

7-7. ANTENNA. 

~t·e fii(Urt' 7-H. The antenna is driven in azimuth 60° ei-
ther ,;ide of dead ahead by the anlt'nna azimuth drive mo­
tor. Azimuths\\ et·p information is obtairwd from a resolver 
that i,; nwchanieally conrweted to the azimuth drive motor 
and applinl to the synchronizt-r. The synchronizer amplifies 
and conn-rts the azimuth sweep information to a sweep 
,;i<rnal that produces the azimuth sean on the indicator tube. 
Pi;ch and roll ,-ignals, applied to the synchronizn from the 
aircraft i(yro, are amplifiPd in tlw synchronizer and applied 
to a rt"i'olvn in the antenna. The rt'solver combines the 
pitch and roll :;ignals into a compo:;ite ~tabilization :;ignal. 
Tlw tilt ,;ignal is applied to the synchro in the eontrol unit 
and added to the manual tilt ~ignal. The composite stabili­
zation and tilt ~ignals art' eornbirwd in the synchronizer and 
arnplifit"d. The amplifit·d tilt ~ignal i;; then applied to the 
tilt motor in the antenna, which po~itions the antrnna to 
compcn~ate for aircraft pitch and roll. 

7-8. RADAR CONTROL UNIT. 

The radar control unit controls tlm'l' functions of the radar 
set: modi' of operation, recPiver gain and an tcnna tilt. The 
mod1· of operation is set by the RD R switch. Ground for 
tht~ standby and operate relays in the R/T unit, radar and 
"Ho power relays, and contour cin:uit (CTR) in the syn­
~hronizn is provided by the RDR switch on the control 
unit. ThP CAli\' control on the eontrolunit provides an 
adjustablr bias voltage that controls the gain of there­
Ct'iver preamplifier tubes in the R/T unit. Antenna tilt is 
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controlled by a synchro in the radar control unit: the syn­
chro, in series with the tilt signal from the antenna, can tilt 
the antenna ± 15° with respect to the horizontal axis of 
the aircraft. 

7-9. MOUNT, RECEIVER-TRANSMITTER. 

See figure 7-3. The R/T unit shockmount contains four 
shock isolators, a mating flange and a mating connector. 
The mating flange provides for connection between the 
R/T wavt"guide flange and the waveguide leading to the 
antenna mating flange. The mating connector provides for 
connection between the R/T electrical connector and the 
interconnecting cable harness. 

7-10. MOUNT, SYNCHRONIZER. 

See figure 7-4. The synchronizer shockmount contains four 
shock isolators and a mating eonnector. The mating con­
nector provides for conncetion between the synchronizer 
electrieal connector and the interconnecting cable harness. 

7-ll. PRIMARY POWER AND CONTROL CIRCUITS 

Primary power (28 VDC) is obtained from the essential de 
bus locatrd below the floor on left hand side at station 187. 
Primary power is applied to the inverters through the in­
verter ON/OFF switch located on the pilot's pedestal. The 
inverter output (115 VAC, 400 cps) is applied to the R/T 
unit through the radar control panel. Pitch and roll signals 
are applied to the synchronizer thru the impedance match­
ing transformers loeated in the Autopilot] unction Box. 

7-12. RADAR POWER DISTRIBUTION. 

Opnating de power for the radar set is generated in the R/T 
unit. Regulated power supplirs, located in the R/T unit, 
provide +28, -2B and +2.')0 volts. The regulated de voltages 
are applied to the various components of the radar set. 
Operate and standby power (11.5 VAC, 400 cps), obtained 
from the inverters, is applied to the various components of 
the radar set through the operate and standby relays located 
in the R/T unit. 

OPERATIONAL CHECKOUT. 

7-13. TEST EQUIPMENT. 

Before performing an operational checkout, refer to list of 
required Lest equipment below. 

TEST EQt!IPi\1ENT REQUIRED 

NL\.1\IE 

Gyro Tilt Table 

1\lultimeter ME-26A/U 

Protractor-Level 

uSE 

For pitch and roll axis stabili­
zation check. 

As null indicator during 
stabilization ehecks. 

Angle measurements during 
stabilization ehecks. 



ANTENNA 
AS-1520/APN-158 
OR ANTENNA 
AS-1642/APN-158 

INDICATOR, 
AZIMUTH-RANGE 
IP-724/APN-158 __;.,.._.,..._......__ 

SYNCHRONIZER, ELECTRICAL 
SN-358/APN-158 

T.O. 1T-29A-2-11 WEATHER RADAR SET AN/APN-158 

WAFER 
SWITCH 

MOUNT, SYNCHRONIZER 
MT-3069/APN-158 

POTENTIOMETER 

SYNCHRO 
ASSEMBLY 

~~ ~~ 
CONTROL, RADAR SET C-4881/APN-158 

Figun· 7-2. Hadar :-'et ·V\/ \1'1\-1 :JB. 
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BLOWER--1 
I 

AIR 
FILTER 

FRONT 
PANEL 

RF. 
SWITCH 

SHOCK 
ISOLATOR (4) 

\ 

,-MATING FLANGE 
I AND 

/ WAVEGUIDE FLANGE 

'*MATING CONNECTOR 
AND 
ELECTRICAL CONNECTOR 

MOUNT, 
RECEIVER-TRANSMITTER 
MT-3068/APN-158 

FigtliT -;-.:J. l{eceivtT-Transrnilln HT-711/\P\:-I:JB lnslallnl i11 \lou11l. 
ltt·ceivt·r-Trallsmiltt·r \rr.:m6B/ \Pi\J-l.iB. 

SYNCHRONIZER, 
ELECTRICAL 
SN-358/APN-158 

MOUNT, 
SYNCHRONIZER 
MT-3069/APN-158 

'- MA Tl NG CONNECTOR 
AND ELECTRICAL 
CONNECTOR 

FRONT PANEL 

Figme 7-1. :'v rwltronizn, 1-:kt:trical :'\-:FiB/ \I'\- I :JB ln,;tallnl in \fount. ,-;\ncltronizn 
. \IT-:JO(J(J/ \1'\-1 :ill. . 
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POLARIZING 
Fl L TER {3) 

I 
I 

CATHODE-RAY 
TUBE FACE 

Fii'llf(' 7-:i. Indicator, Azimuth-l{ani't" I P-724(\PN-I.SB, Front ThnT-<Juartn Vi('w. 

Figurt" 7-6. Azimuth-Kangt· Indicator, Front \iew, :'howing 
I ,ocation of Controb and Scn•t·n. 

ANT. TILT 
~ STBY OPR 5 10 <Zl 

OFF@CTR UP~15 
DOW

0

N 15 

RECEIVER 
5 

10 
GAIN 

~ 
~ LOOHI 61 

Figun· 7-7. Cockpit Controll'an•·l. Front View. :'howinl! 
T~ pi('al Lo('ation of Controb. 
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12-INCH 
REFLECTOR 

18-INCH 
REFLECTOR 

T.O. 1 T-29A-2-11 

MATING 
FLANGE 

A. ANTENNA AS-1520/APN-158 

B. ANTENNA AS-1642/APN-158 

FRONT 
SUPPORT 

MATING 
FLANGE 

LEFT 
FRAME 
PANEL 

FRONT 
SUPPORT 

LEFT 
FRAME 
PANEL 

Figure -;--B. .\nl!'nna \:-'-1 :i:?0/\1',~-1 SB and .\nl!'nna ;\:-\-1 (>-t:2/ :\ 1'\-1 :iB ('I\ pica!). 
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NOTE 

l'tTforrn this check without •·ngirws running. To 
pn·vpnt •·xc•·~siv•· drain on aircraft battPri•·~, uow 
•·xtnnal pown ~oun·•·. Lxtnnal pown rc<·t·p­
<H·Ie is providPd on tlw right ;.;idt· of fuselage at 
~tation 109. 

7-1 L PRELIMINARY SETTINGS. 

a .. <t'l H \TTEI{Y \1·\.<TEH ;.;wit('h on pilots pedt·stal to 
<IFF. 

1 •. :0:!'11:-.Jv EHTEH ~FI.EC:TOI{ :0:\\ITCII to OFF. 

c. <:onrwd •~xt•·rnal de po11Tr ,;oun·p to aircraft. 

d. llepn·ss .\lAIN IN\'FHTEI{ and H'\DAH <;EN \, CE\ 
B and (;EN C cin~u it hn·ahr,; oil main <"ircuit bn·akcr parwl. 

t'. :;ct U ),\!) \10\ ITO!{ ,;witch oil tlw pilot's fH'dt",;tal to 
tlw OVEH-KIDI·: pm;ition. 

f. Hai'w tlw radom•· on th•· no~e of the aircraft and ,..,·un· 
it. 

I'· :-'!'! switcl~t·,; and <·ontrob to tlw po~itions indicakd in 
Taldt· 7-2. 

h. -\!low a fiVI' minult' 11armup pniod before pro<"t't·ding 
with paragraph 7-1 S. 

SWITCH OR LOCATION POSITION 
CONTROL 

:-'(.\\ \n!t-nna (figun· 7-B) ()\ 

I{F H/T l nit (fil'un· 7-:n ()\ 

B\<:K <;i\ill lndi<"alor (figun· 7-f•) Full) C<:\\ 

\ \T l{adar ( :orrtrol l 1 nit 00 

(figur!' 7-7) 

IWH Radar Control nit :-:nn 

Table 7-2. Preliminary Control Settings 

7-1 S. TEST PROCEDURE. 

f{,·fn to paragraph 7-1 I for pr..Iiminary !'ontrol ,;dting~ 
prior to atTornpli,;hing tlw follo11 ing proct"dllrt'. 

f############~'1 

~ CAUTION ; 
t,,,,,,,,,,,,,,,~ 

l'o:-;ition the aircraft to prn•·nt lh<" r<Jdar from 
,-,·anning an~ large, clo,,· l11, nwtallic surfact',; 

during t•·,tinl'. 
approxirnatl'l) 
crystak 

-'l'anning ,;u<"h ,;urfac<", 11 ithin 
.)0 f•·t'l n1a1 dam<l"t' tlw n·n·i1 n . r 

NOTE 

II' tlw opnalional ..Iw .. k n·,;ulh an· not a, in­
dicakd in ~t•·p~ 2 through g lwlo11. rd .. r to th,· 
trouhl•· ,;hooting pro•·•·dure. paragraph 7-1 1). 

a. :0:1'[ LIH' switch•·~ and <·onlrol~ to tlw po,iti"'l indil'al•·rl 
in Tal.! .. 7-:l. 

SWITCH OR LOCATION POSITION 
CONTROL 

1{\X,(;J< lndit'alor :w \II. 10 
\11\lx 

(;\IX, f{adar Control [,nit hdh ( ( \\ 

!{])!{ Hadar ( :ontrol [,nit ( H'lt 

Table 7-3. Operating Control Settings 

b. 1\dju,;t tlw (; \1\ and H \Ch..CHil r·rlltlrol, tlnlil a /!O'"' 
pre,;•·nlalion i,; ol>tai1wd. 

<·. S!'! tlw 1{\\CI·: ,llill'h to the()() \II and 1.)() \II po-i­
tiom; and nolt' that the lrat't' bril'htne~~ dot'' not ('hang!'. 

d. Vary the antenna •·l•·1alion 11 ith radar t'onlrolttnil 
ANT control. ()!J,.,,·n•· that !'fOUnd dutln i,; 1i~il1le on tlw 
indicator 1dwn the antenna i,; in tlw do1111 po,ition and that 
targd ,;trength 1ari•·~ a:- tlw ant•·nna tilt t'onlrol i, 11101 t•d 
through its :l0° art'. 

t'. ()IJsnvc that tlw •·ra,,· circuit i,; op•Taling and that di,­
play fH'rsio;tarH·•· i,; ,;ati,Jadon. 

f. lf there i,; a thundn.,lornl largd mailal>l•·. adju.'l tlw 
A:-.JT control for a maximurn largd rdurn. 

g. :-'t'l tlw Hill{"" itch to CTH and note tlw pn·.-•·nlaliotJ 
on the indicator. If tlw tar;.:•·! •·ontain~ !wan pn·cif'ilalion. 
a hoi•· or black colT 11 ill appt'ar in the largd pn·.,•·ntalion. 

h. lf tlw targd appt·ar, on the indicator a,; a l.!;wk •·on·. 
n·duc<· the setting of' tlw (;\I.\ control and nolt' that tlw 
core gradualh di,;app•·ar~ a, tlw (;\I"- i~ n·dt~tTd. 

i. 1\ftn tlw pn·•·•·ding It·,[,; halt' lw<'ll ,;atisfartorih ··oJn­
pldnl, ~tabilization dw .. b ,hwrld lw pnforrn•·rl in.at·t·ord­
an<'l' with p<~ragraph, 7-1 (,through 7-1 B. If ,tabilization 
checb an· not to lw fWrfornwd lmn I{ I )I{ ,;will'h to (IFf· 
and position the other'" it('lw~ and <'OIIlmf, a' i11dit'al•·d in 
Tabk 7-:2. 

Change 20 1 December 1973 77 



WEATHER RADAR SET AN/APN-158 T_o. 1T-29A-2-11 

7-1(1. PITCH AXIS STABILIZATION. 

H not prn iou,l~ at-compli~lwd, rai~t· and ,t•t·un· the nose 
radomt· and rdn to paragraph 7-1 I for pn·liminarv t:OJJtrol 
.'t·tting, prior to act·ompli~hing tlw foiJm,·ing ,;tabiiization 
cht·ck< 

''· l'la<T tiw IU' '"itrh 011 tilt']{/'[' tlllit and tlw SCi\~ 
'"·itcl1 on tlw antcn11a lo (IFF. 

!.. PlatT the Hill{ ,;witch o11 tlw radar co11trol pant·! to 
( H'lt. 

r'.,.,..,..,..,.,.,..,.,.,.,.,..,.., 1 
~CAUTION 
t###############j 

I lo not atlt'mpt to pw<ition tlw anlt'11na II\ 
apph ing pn·,;,;ttrt' lo tlw rdkdor. I •:<c \l\.l\ili1\ I, 
<\\ I.Fl' :\D.I on tilt' bottom of anlt'lll!a (figun· 
7_!J) for moving tiw anlt'n11a in azimuth and the 
\ \T t't>lllrol on radar control unit (figun· 7-7) 

fur 111o1 ing antt·nna in ,.Jt'\·ation. 

t'. l'o,itit>ll tlw anlt'nna, ll\ l!o't' of tht' \I\\ l' \I. :-\\VEEP 
\I l,l ""tilt' IJt•ltonJ of tlw ,;nlt·nna for 0° azimuth bv align­
ing tilt' pt~intn 1\ ith tht' 0° mark on tilt' azimuth gim.hal. 

d. l'o,itiott thc anlt'IIIHt, J,, 11~•· of tiw \ \T t'ontrol on the 
radar t·ontrol pand, for 0° t:lt'\alion J,, alitrnitw tlw flointt'r 

' 0 . ~ ~ 

'' tlh tlw (I mark t>ll tht' dnation gimbal. 

, .. t.onn•·,·ttlw n11tltinwtn (:)0 \ \(. rangt') !H'L\\tTn tlw 
I'll! :11 Ill and 1.1 J tt'"l poinb on tlw ~~ n..ltronizn. 

I. \djtt,t tlw pitt-h a xi,; of tiw I!' ro tilt laldt· for a null 
indit· .. :ion on tlw multinwltT. 

:r. t ·"''"''t't tht· nlltllitnl'ln (:\0 \ \(: rang•·) IH'tl\t't'll tlw 
1:1 1!.1. Ill and 1.1 I tt·,;t point, on tlw ~\nchronizn. 

h. \djtJ,[ tlw roll axi~ of tht' "IW tilt taldt· for a null in-
di,·ati"'.l on the nnt!tinwlt•r. ~. 

i. ( .onnt·t·t tlw nntltinwtn to tt·~t point' .JB and J1! on tlw 
<llll<'tlna. 

j. Tilt tlw !!' ro tilt tal.!" on ib roll axi,; to a :20° right" in;: 
do\\ 11 attittidt· and dwck to ,;t't' that a null exi~h at leon 
l'"int, .JB and .1 1). \\ ith tlw azimuth pointn on tilt' anlt'nna 
,till ali;;:! It'd\\ ith tht' 0° tnark. If noL loo,t·n tlw tlm:e 
lllt>llllting "'~'''"' holdin;: tiw pitrh-roll rt'"''kn (ll:l) and 
mtal<' tlw rt>oh t'f l>odv to tlw nt·an·,t null and rdi;:ht<'n 
tlw llltllllltilli! '<Tt'\\,, Hdurn tlw g1ro taldt· to the eon­
ditJon, 'l'''cifit·d in ,tt·p,; f throtlgh i. 

k. I!HII't' that tilt' t'lrvation pointn on tilt' antt·nna i" 
;di:,!llt'd \\ ith tilt' 11° 111ark. \lt·a"'lrt' tlw anglt' lwl\\t't'rl the 
dlltt'llllil rdJt.d.,r iind tilt' horizo!Jliil axi~ li.'ing tlw pro­
tradt>J-It·\t·l (ligurt· -:--10). Lan·lulh note and rcrord tht' 
dfl;_:·l,,. 
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I. He,;el tlw protractor-level for an upward chanl!:t' of .)
0

. 

111. \dju:;t the gyro table for a I 0° no,;t• down altitudt· 
front the rt'ftTt'ntt' level delt'rmint·d in ~tep f. 

11. \dju~t the I'!TCII '\\11'1. t'ontrol (H. I 0 on the "'nrhro­
niztT front pa11t'l) untiltht' anlt'nna a,,;unH·,; a po,iti;HJ that 
egrt'~" \\ ith the preset protrat'lor-ln d. 

o. Connt·<·t the rrwltirnt'lcr lwt\\t't'n . .;T \BIll- Fl.E\ Ill 
tt':-;t poinb on tlw synchronizn and adju,t tlw I'ITCII 
PH \~F rontrol (JW) for a null indication. 

NOTE 

Tlw antenna rdkt'lor lllO\l'IIH'nl i" onlv one-half 
that of tlw i()TO mmt·mt·nt and in tilt' i>ppm<itr 
din•t·tion. 

7-17. ROLL AXIS STABILIZATION. 

a. Po~ition tlw antt·nna, J,y tbt' of tlw \1\'di:\L ~WEEP 
\U.I on the bottom of the ~ntPnna, foro" azimuth bv alirrn­

in:r the pointn with the 0° mark on the azimuth ;:imi•al. ~ 

h. St•t tlw \'1/'l' control on tlw radar control pand to 0°. 

c. Lnt·l tilt' gyro in l1oth pitch and roll in acrordan<·t· with 
para~rraph 7-16. steps f throu;:h i. 

d. Fn:.;un· that tlw t.Jt.vation pointn on tlw antt'nna i" 
aligtwd \\·ith tlw et'ntn mark and then po"ition tlw anlt•nna. 
b, u,,. of tiw i\1 \Nll.\1. ~\\FE!' \D.J. to 60° right. 

NOTE 

Tlw antt·nna has alignment 111arL on tlw a?-i­
muth giml.al at 0°. 1.)

0 
and 1!0° in both left and 

ri:rht position. 

t'. \lea~urt· tht' angk lwtwt't'll the anlt'nna n·fledor and 
tlw horizontalu~ing tlw protrat'lor-lnel. Carefully note 
and n·t·onl the angk. .. 

f. J{,.,,.t tilt' protractor-lnt·l for an upward change of .)
0

. 

I!· \dju"t the gyro tilt taldt· for a I :2° ri;.::ht win;: down 
at titudt· from tlw reft·rt·n<·t· dt'lnmined in stt·p c. 

h. -\djust tlw ]{()].]. \ \11'1. eontrol (1{7) on the S)lH:hro­

nizn front pa1wl until the anlt'JJna <b~llllll'" a position that 
a:rn·" 11 ith thc pn·twl protrat'lor-lt'ITI. 

NOTE 

llw anlt'nna roll <'Of!Tdion i~ ont·-half tht· 
adual roll angk tinw,; tilt' ~int· of tilt' antenna 
azimuth an:rk. The direction of <·orn·<·tion is 
ah1a) s oppositt· that of tilt' I!' ro Jllo\t'JJJ<~IIt. 



T.O. 1T-29A-2-11 WEATHER RADAR SET AN/APN-158 

AZIMUTH 
CALIBRATION 

~MARKS 

MANUAL 

ANTENNA 
CONNECTOR 

-

SWEEP \\ 

ADJ \ 

SCAN 
SWITCH 

~::~f\1 1\/~ MOUNTING ~ ~ ~~ .___\ \ BRACKET ~ 
_( ~ ---- ",,_ 

Fif(llrt' 7-9. Location of Radar :-'Pt '\nlt'nna \lanual Control and \lig:ruru·nt ~larks. 

r. Conrwd tlw rnultinwtn lwt\Ht'n the ~T\13 HI- EIJ:\ 
Ill tt·,;t poinb on tlw front panel of the sychronizn and 
adju,;t tlw HOLL I'll \:-'E control (I{;)) for null indication. 

7-IB. FINAL STABILIZATION. 

Accomplish final stabilization clwrks aftn pnforrning 
para~rraph~ 7-16 and 7-17. 

a. Kcinstall tlw attitudt· indirator in tlw aircraft. 

b. Pm,ition tlw anl<'nna, IJ\ ll:it' of tlw \IA'\il .\L :-'\\ EEP 
-\l>j, for 0° azimuth by alig-ning the poinlt'r with thc 0° 
mark on tlw azimuth g:imktl. 

,. :-'d the 1\J\T controL on tlw radar control unit, to 0°. 

d. Conrwcl ajurnpn "ire lwtwt·t·n JB and _If) on tlw an­
tt·nrra (this rernovt·s ,;tabilization signal,;) and t'nsun· that 

tlw antt·nna ..!nation pointn i,; still aligrwd with tlw ct·ntn 
mark. 

e. \leasun· tlw anglt· lwtwcr·n Llu~ antcnna rcfledor and 
horizontal using tlw protra!'lor-lt·vt·l. Cardulh not<' and 
rPcord the angk. 

1'. !{t·sd tlw protraclor-lncl to tlw anglt· t",<Wtl~ ont·-half 
that mt·a,.;urcd in ,Lf'p t'. 

g. l{t·rnovt• the jumpn wirc lwtwtTn.IH and JIJ and adju,;t 
tlw I'ITCII THI\1 (K7) on tlw antenna until tlw anlt'nna re­
fkt:tor angk agn·,;, with tlw pres~'! protractor lnt·l. 

h. St·t the KLlH ,;witch on tlw radar control unit to ( JI·T. 

r. Sct the anlt'rllla SL\ \and K/T unit KF ,;witdw,- to ( l\. 

J. ],owt·r and :'<'cure tlw radornP. 
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TROUBLE-SHOOTING PROCEDURE 

-:-1 ()_ TEST EQUIPMENT, TOOLS AND MATERIAL. 

\ rnultinwl.-r \IL-~(1\/l· or t'qui1al•·nt. t'Ollllllon hand Loob 
aJtd ~~ ~agt· caf.-t1 11 in· an· tlw on I~ rt'quirt·nrt·nl:; for at·-
1·tllllfili,hin;! tlw f"llowinf!: prot·t·durt'. 

7-~0. 1-\t-f.,rt· p.-rformillf!: lroul.lt'-chooting prot't'dlll't' lislt·d 
in laldt· -;- .. ). tah.t' tlw follolling prt·paralor~ clt'ps: 

a. l'o,ilion tlw airnaft to prnt'lllllw anlt'nna from :--t·an­
nin;! dll\ largt·. do~•·-l•y mdallit' "urfatTc .. :'<'anuing :-;u<'h 
cllrlat'l'' 1\ ith )() ft'l'l lila\ damagt· th .. rt't't'ilt'l' ('f\~tak 

it. ltai-t· tlw noct' radonlt' and St't'lll't' it. 

.._ :'d '" it.-ht·" and t·ontrols to tlw po~itions indit·aLt'd 111 

laid•· 7- L 

d. ( :oJJdJrl'i p.-rforntaJH't' t'ht't'h., (laid.--;-.. )) using an c:-;­

lnnal I" 111 1'1' ,ollfl't'. 

t', l'pon compktion of pnformarHT dwck~. r<'Lurn 
,_,,·itclw,- and eonlroh; Lo tlw po:;ition" indicalt·d in Tablt­
-;-.. 1-, Lo\\Tf and ~crun· tlw no~•· radonH'. 

CONTROL LOCATION POSITION FIGURE 
NO. 

lUll{ lbdar Control l nil ()]-]<' ,., 

A\T l{adar Coutrol nil 00 ,., 

(; \1\ Hadar Control l nil Fulh r:cw ,., 

B\<1\.LHil lndit'alor Full) CC\\ 7-() 

J{ \ \(; F lndit'alor I .)0-~.) 7-() 

J{ F lt/T l! nil ()\ 7-:l 

\ ldn H/T lnit CLi'\ C 7-:l 
:'\\ ilt'h 

,:'( \\ i\nll'nna ()\ (.1) 

Table 7-4. Control Positions 

' \ 
L-----------------------------------------------------------------------1 

1-'igur.- -;-.] 0. l'rolral'lor-l.t·l ,.j for \l,·a"urillf!: \nlt'nna \nglt·. 
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. ....._.. 

UNIT 

Rarlar Control 
l nit 

R/T llnit 

Radar Control 
lin it 

R/T L1 nit 

H/T Unit 

H/T L·nit 

B/T L'nit 

1{/T li nit 

H/T l'nit 

K/T llnit 

1{/T [lnit 

1{/T l i nit 

Indicator 

ACTION 

5.-t RDR switch 
to STBY. Wait 
-+ minutes before 
,;witching: to OPR. 

Set meter switch 
to CEi\J B. 

Set l{l) R Switch 
to OPR. 

Set meter ,;witch 
to GENA. 

St"L mt'lt"r switch 
to+~.')() V. 

St'L mett·r switch 
to+~7.SV. 

Set meter ~\\itch 
to-~7 . .'3\. 

St'L mt'ler ,;witch 
to K \. 

Si'L ml'ln :milch 
to \J \(;_ 

St'L meter ,;witch 
to HEY. 

Si'L metn ,.;\\itch 
to F\\ D. 

S.-t mt'ler "" itt:h 
to \FC. 

Turn B \CK<;tW 
control t·w. 

T.O. 1T-29A-2-11 

NORMAL INDICATION 

Radar inverter operates, blower 
motor in R/T unit operates, and 
meter on R/T unit indicates he­
tween 8 and I 0. 

1\Jetn on R/T unit indicatt·s 
within ont• division of ct~ntPr 
scale. 

Antenna starb ~canning (check 
visually) and magnetron oper­
ates (check by setting mett~r 
switch on R/T unit to l\IAG 
and look at meter for midscale 
indication). 

!\Jeter on H/T unit indicates 
.') ± 1. 

\Jeter on H/T unit indicates 
5 ± I. 

1\Jt"Ler on R/T unit indicalt's 
.) ± I. 

i\Jett~r on R/T unit indicates 
.) ± 1. 

1\'lt'Ln on K/T unit indicatt"s 
.') ± I. 

\ ktcr on B/T unit indicates 
.') ± I. 

i\lt'Ler on R/T unit indicates 
5 ± l. 

.\Jetn on K/T unit indicates 

.') ± I. 

\Jeter on K/T unit indicates 
.') ± I. 

Sweep appear~ on indicator. 

WEATHER RADAR SET AN/APN-158 

CORRECTIVE MEASURES 

Check to set' that PO\\EI{, S\\. \. B. and 
C circuit breakers on WEATIIU{ I{ \U \I{ 
powt·r panel arc pushed in. Replace I{ l 
unit. Replace radar control unit. 

Heplact: R/T unit. 

lnmre the RF switch on R/T unit and tht> 
scan switch on the antenna an· on. If 
antenna doe,; not scan, cht·ck for II.) \oils 
lwtween pirb Land K of PI on anlt'nna. 
If I L"i volb is prt·,;ent, replace antenna. If 
ll:i volts is not pn·senl, rt>plact" 1{/T unit. 
If magnetron dot·s not opt-rate. replact· l(l 
unit. Keplat·t· radar control unit. 

Rt·place R/T unit. 

Rcplat't' R/T unit. 

Hqllact· H/T unit. 

Heplact· R/T unit. 

Replat't' l{/T unit. 

Replan· H/T unit. 

Rt•plan· ,;ynchronizer. If troubh- ,;till 
cxi~b. n·plact· H/T unit. 

Hcplat·e synchronizer. If troublt- ,till 
exist,;, rt'~llact· R/T unit. 

l{q>lact· ,;ynchronizer. If troul,lt- ,;till 
ni,t,;, replace l{/T unit. 

If ,;weep or brii'ht dot i,; not\ isilde. check 
for 11;) volb lwlwt•t·n Nand \I amllwl\\t't'n 
Land K of 1'1 on indicator. -\l,o dwck for 
+ ~;)() volb lwt Wt'en pim; P and F. If 
voltai'e' are pn·,.;t·nt, replace indicator. If 
bri!!hl dot only i,.; visiblt-, n·plact· S\ nchro­
ll!Zt'f. If troublt· ,;till t·xi,;t:;, rq.Iat·t· indi­
cator. 

Table 7-5. Trouble Shooting the Radar Set 
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UNIT ACTION NORMAL INDICATION CORRECTIVE MEASURES 

:-'d H \ \CF ,\\il!'h 
to all tlm·•· rang•·, 

:-:\1 t't'p i:-- pr-cst·nt on all rani"•·~. If ~''''''fl i~ nol pn·,-,·nt on all rangeo, rP­
plaet· c;ynchronizn. If twul.l<' still t~xist:-;, re­
place indicator. if ,;wet·p appt'ars bent or 
foltkd o\t'L n·plact· s\ nchroni?.t"r. If swt·t·p 
dm·s not l••·gin at proper position (ecnln 
l~tllton> of :'tTtTn). rcpLwt· indi('ator. 

( l.i0-:2:i, (>0-1 :i. 
and .'l0-1 0). 

lndi .. ator :' t'l I{ \ \ C I: , \1 it .. h 
to l.i0-:2:-i. 1>0-l.i 
and .'l0-1 0. 

1\angt' marks an· pn·,t·nt on 
all rang<'>'. 

If last rangt· rnark i, mi,;,;ing, rqdat·t· s\ rlt'hro­
nizt-r. If range nrark, appt·ar 1\·avv or 

choppt·d. n-pLttT ·'~ llt'hronizn. If trouble 
,;lill exists. rqdat·•· HiT unit. 

Hadar ( tlntnd 
lnit 

Turn(; \1\ 
control hdh 
t·w. \dju,t 
\\T control 
until targd­
appcar on 
indicator. 

l'n·scntation of targt·ls and 
rang•·nrark~ wit lr Jlla'\ irntllll 
targt•h at orw st'lting of 

H rangcrnarb an· pn·st·nt llllt targl'ls an· not. 
n·placc ') nchronizcr. If trouhl<' :-;till t•xish. 
rqdact· 1{/T unit. If largt·b an· prc,;t•nt hut 
range marks arc not. rqdatT S\ rlt'lrroni?.n. \ \T t'OIItrol. 
If targt'ls do not \ar~ a, \ \T control is 
turned, dn·ck antenna and radar t:onlroltrnil. 

l:adar Control 
lnit 

.~t·t HIll: -\1 it .. h 
to C'l'l: 

I lark hole~ appear in ;m·;r.- of 
\IT\ ,trong targt'l rdurn (If 
no :--lrollb Lar;2.·4·L rt'ltii'Il:-- drt' 

pn·st·nl. dark holt·,'' ill not 
appear.). 

Ht·pla('t' s~ nclrronizn. l{t·plat·t· radar •·ontrol 
1111 i l. 

Table 7-5. Trouble Shooting the Radar Set ( Cont) 

-:--:21. WIRING DIAGRAMS. 

Tlw \1 iring diagTalll for tlrt· \\ •·atlwr lbdar -~t·L fat"ility arc 
t't>lllainnl in :-:,.,·lion V Ill, figun· B-1 .'). 

REMOVAL AND REPLACEMENT-

-:--:2:2. LOCATION OF COMPONENTS. 

Tlw .-\ rl<'hronizn. H/T nnil and anlt·nna an· rnounlt'd on 
l>ulkht·ad at ,tation 1!.000 in tlw no,,· of tlw air•-rafl. Tht· 
indi .. ator and allitudt· indit'alor an· lo<"alnl tlfl tlw inslru­
rn•·nt parwl. Tlw control unit i, lllolllllt·d on tlw o\nhcad 
radit> l't'll]()lt· t·onlrol parlt'l. 

-:--:!.l. REMOVAL OF SYNCHRONIZER. 

a. ln.-11r•· that tlw po\\t'l' is ( ll-'1·. 

1 •. <.1tl tlw ,aft'!\ \lin· and un,nt'\1 tlw rt'lainn tlrurnl• 
II II[, 1111lil tlrn an· loo"· t·nough lo drop do\\ 11. 

•·· l'ulltlw '' ll<"hronizn fon,ard to fn·•· lilt· n·ar locating 
pi11- and ··l•·•·tri('al t·onn•·dm·,. 

-;-:21. REPLACEMENT OF SYNCHRONIZER. 

a .. "lrdt· tlw ,, l]('hronizn into tlw ,ho<"k IIIO!Itll: lw can·ful 
that tlw .-lt·•·Lrit·al ('Oflllt't'lor in tlw n·ar lllalt'o t·orn·t·tl) \\ ilh 
til: n·•·•·ptacl•· on tlw mounti11g. 
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l.. hburt· that lht' lo<"alin~ pins arc correclly posiliorwd: 
lht·n light,·n tlw rdainn tlnrmh llllt'. 

t·. Jar lilt' oyr]('hroni?.t'r ,li~hth and dwck to st't' thatllw 
rt'lainn thumb nuts an· lighl<"ll<"d fulh. l.ock tlw rdainn 
tln11nh nul,.; with safdy win·. 

-:--:2.). REMOVAL OF R/T UNIT. 

!1. Cut tlw safl'ly \\in· and un,t·tT\1 tlw rdaiucr thumiJ 
nuh until thn art· loo~•· •·nough to drop down. 

t·. l "'''IT\\ tl](' rt'lrador nut Illlliltlw t·l•·•·lrit'al and 1\ a\t·­
guidt· t·oriiH't·ton. on the K/T unit an· frt'c of Ll](' dt•t·lrit·al 
and \\a\t·guidt· n·t·t·ptat'lt·s on tlw IIIOlllllin~. 

d. l.ift llw 1{/T unit from tlw '"""k mount. 

-:--:2il. REPLACEMENT OF R/T UNIT. 

a. :-:lidt· tlw 1{/T unit into tlw shot'k 111ount: lit' ('ardul 
lhattlw d<"drical and wa\·t·~uidt· t·onm·•·tors in tlw rear 
mat•· t'OITt•t·lly with tlw dt·drit'al and \1 awguidt· rt't:<'f'lat·lt·, 
on tlw mounting. 

l1. lr•.-urt· that tl](' lot'aling pin.- art' t·orTt·dh positiont·d 
and thatllw front pand of the 1{/lunil is positiont'd on tlw 
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rl'lrador. lii£hlt'll tlw rdrador nul untiltlw n·ar of the 
HIT unit i:- :-IIIIi£ ai£ain,[ lht' tlloUIIlini£. Tii£hlPII liH' rf'laillt'r 
tlllllllh till[,, 

('. Jar tlw 1{/T unit ,lighth and dwt:k to,,.,. that tlw n·­
tain<T thumb nut, are ti:.;:hlt'Jlt'd full). I .ot'k the rdai11n 
tl111nd, nul,; with ,aft-l\ win·. 

-:--:2-:-. REMOVAL OF ANTENNA. 

b. lli"·onrH't·Lth.· "a"'i£llide and ekrtrit:al t'tiiiiH't'lor 
frorn tlw anlt'JIIJ<I. 

"· l\t'tii0\1' tlw fom l,oll,; that hold tlw a11l<'11lla lo tlw 
IIH >JIIll i IIi£ l,ra .. kl'l and t'ardull~ lomT tlw all k nna. 

-:--:2B. REPLACEMENT OF ANTENNA. 

a. l'o,ilioll the anl<'lllla ai£ai11,t tlw mou11ti11i£ bra .. kd a11d 
,tTUI'I' II ith four I)() I[,. 

l1. (.tl!lilt'd tlw lla\t'gllid" a11d t•lt·drical conllt'clor ltl tlw 
alllt'lllla. 

-:--:21). REMOVAL OF RADAR CONTROL UNIT. 

a. l11,;un· that tlw P"" <T i, ( JI·T. 

b. l.oo.'t'lllhe two llzu, fa,;lt'JHTS. 

"· \\ ithdraw the radar t·ontrolunil ,;ufficit·nth to n·a .. h 
tlw rkrtril'al t·onllt't'lor al tlw rPar. 

d. lli"'Otlllt't'Lllw •·onJH'dor and lift tlw radar t'onlrol 
1111il fn·t· from tlw t'OII,ok. 

7-:lO. REPLACEMENT OF RADAR CONTROL UNIT. 

a. Co111H'I'l tlw t'OIIIHTlor 011 tlw radar t'tlllln>l tlnit. 

b. Slidl' Lhl' radar l'olltrolunit into tlw t·on,olt· and ,, ... ,m· 
with tlw two llzJ!:' fa,;lt'lltT,. 

7-:li. REMOVAL OF INDICATOR. 

a. l.oo,•·n tlw fa,;lt'lll'f at the top of Llw indi,·alor and n·· 
IIIOVt' the L1vo ot'l'<'\1':' attlw uppn t·onwrc;. 

II. :-:Iidc thl' indil'alor aft on tlw ,;upporl fi,Lm•· until it'' 
fn·•· tlw parwl. 

c I lic;t'ollllt'l'l tlw t'OIIIII't'lor at the rear of the i11di•·ator. 

d. Ht·movt· tlw four •·ounln"u11k "crt'\\:' from tlw tra1 
,;upporl on tlw bottom of tlw indicator. l{,·nwlt' tlw Lra1 
,;up port. 

7-:l:2. REPLACEMENT OF INDICATOR. 

a. ]ll,talltiJt· lra\ ,;upporl 011 tlw bottom of tlw i11dit'alor 
and ot't'Urt' it 11 ith four t'Ollllln,;ullk ,;crew,;. 

h. Colllll't'l tlw t'olllit'clor 011 tht' rear of tlw indit'alor. 

c. Slid .. thl' indit'alor into tlw ,;upporl fi'\lllrt'. hHirt' 

that tlw n·ar porlio11 of tlw lra1 ,;upporl ,lip,; u11dtT tlw lip 
of tlw flalli£t' of Lht' ,upporl fi,turc. 

d. l'ositio11 tlw fa,;l<'JH'r at LIH' lop of tlw indil'alor and 
tigl1l<'n a11d r•·iii,Lalltlw t11·o ,,Tt'Wo; in tlw lll'l"'r •·or11n,. 
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I DESCRIPTION I 
, __ 

7 A- 1 . GENERAL. 

See figures 7A-1 and 7A-2. Transponder setAN/APX-25 
is a pulse-type transponder set which provides auto­
matic selective identification of the aircraft in which it 
is installed to ground, shipboard, or airborne IFF recog­
nition installations. The equipment receives and decodes 
challenging radio signals originated and beamed by 
either of two IFF interrogating systems: Mark X or 
Selective Identification Feature ( SIF). The principal 
units of the transponder set are a pulse-type receiver­
transmitter and a coder connected to a common omni­
directional receiving and transmitting antenna. The 

transponder set control permits turning on the equip­
ment and selecting the various modes of operation. 
Coder group control permits selection of reply codes 
(generated in the coder) to two modes of operation 
and switches on the coder to permit selection of the 
reply code to the third mode. Tuning of the equipment 
is performed at the receiver-transmitter by turning man­
ually operated counters to predetermined settings. The 
transponder set receives primary power from the 28-
volt de essential bus through a 5-ampere circuit breaker 
and from the 115-volt 400-cycle ac-regulated power 
system through a 5-ampere circuit breaker. 

7A-2. TRANSPONDER SET, AN/APX-25, LIST OF COMPONENTS. 

ITEM LOCATION FUNCTION 

Transponder set receiver-transmit- Tail section, station 766, right- To recetve and decode interroga-
ter, RT-279/APX or hand side. tion pulse-pairs and to transmit 
RT-279A/ APX. coded replies. 

--------- -- -~-- ------- - ------ . ·- --------- ------- -- - --- ... 

Transponder set receiver-transmit- Tail section, station 766, right- To furnish adequate support and 
ter mounting, MT-362A/ A or hand side. vibration insulation. 
HT-1439/A. 

-- --- - ------- -------- ---- ----- --------- ---- --

Transponder set receiver-transmit- Tail section, station 766, right- To filter 115-volt ac and 28-volt 
ter filter, F-245 / APX-25. hand beneath receiver-transmitter. de supply voltages for RT-279/ 

A PX- receiver-transmitter. 
------- -- - -- ----- ----------------- --- ·---·· ----- -------------- --- - --- --- ----·-- ·-·----- -- ------------- ---

Transponder set coder, Tail section, station 782, center- To generate a train of pulses to 
KY-95/APX or KY-95A/APX. line. modulate the transmitter of the 

receiver-transmitter. 

Change 20 1 December 1973 826-1 
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7A-2. TRANSPONDER SET, AN/APX-25, LIST OF COMPONENTS (Cont). 

ITEM 

Transponder set coder mounting, 
MT-1151IAPX-25. 

Transponder set antenna, 
AT-234IAPX. 

Transponder set control, 
C-1158IAPX-25. 

Coder group control, 
C-11281 APX-25. 

LOCATION 

Tail section, station 782, center­
line. 

Station 644 centerline, fuselage bot­
tom skin. 

Pilots' overhead switch panel. 

Pilots' overhead switch panel. 

FUNCTION 

To furnish adequate support and 
vibration insulation. 

To provide for omnidirectional 
reception and transmission for the 
transponder set. 

To provide all operating controls 
except code selectors. 

To provide control for SIF opera­
tion. 

------------------1-----~~----~-~------~------t--~--------------

Transponder set junction box. 

Circuit breaker, 5-ampere, DC 
APX-25. 

Station 131, left-hand side 
(T-29A, B, and C 
airplanes). 
Station 149, left-hand side (T-29D 
airplalles). 

Radio junction box. 

To provide for inter-connection of 
transponder set components. 

To protect transponder set circuit. 

Circuit breaker 5-ampere, AC 
APX-25. 

Radio junction box. To protect transponder set circuit. 

7A-3. TRANSPONDER SET RECEIVER-TRANSMITTER. 

See figure 7 A-3. The transponder set receiver-transmit­
ter RT-279 1 APX contains circuits which enable it to 
receive and decode properly coded interrogation pulse­
pairs, depending upon the mode of operation selected, 
and to transmit various coded replies modulated either 
from its own reply-pulse generator or from the coder 
unit. This unit is composed of three major assemblies. 
The front panel assembly includes the r-f head and tun­
ing mechanism, a frequency calibration chart, the AN­
TENNA and CODER receptacles and two test adjust­
ment receptacles. The panel assembly is hinged at the 
bottom, so that by loosening six captive screws, the en­
tire panel may be swung down to permit access to tubes. 
Opening the front panel opens one of two interlock 
switches in the primary power line; removing the rear 
cover operates the other interlock. The second major 
assembly, the IF strip, which also includes the detector 
and two video stages, is mounted across the top of the 
front panel assembly so that its dust cover projects 
about 1.5 inches from the front surface of the unit. Fin­
ally, the rear chassis assembly includes the decoder, reply 
pulse generator, modulator, and power supply circuits. 
The NORM-MOD switch (a screwdriver adjustment is 
on this assembly) is accessible when the rear cover 
is removed. The other preset adjustments are exposed 
when a cover plate on the right-hand side of the wrap­
around cabinet is removed. Ventilation for the entire 
component is provided by a blower assembly. The re­
ceiver-transmitter RT-279AI APX IS simi 1 a r to 

820 

RT-2791 APX with the following major differences. The 
RF head of RT-279AI APX is enclosed in a pressurized 
case to prevent arcing between high voltage points at 
high altitudes. The tuning mechanism includes three 
screwdriver slotted adjustment disks for adjusting fre­
quenoes. 

7 A-4. RECEIVER-TRANSMITTER MOUNTING. 

See figure 7 A-3. The receiver-transmitter mounting 
MT-362AI A or MT-1439A includes four rubber vibra­
tion mounts with grounding jumpers to furnish ade­
quate support and vibration insulation for the receiver­
transmitter. Two hold-down lugs at the lower front and 
two tapered pins at the rear of the receiver-transmitter 
secure this component to the mounting. 

7 A- 5. RECEIVER-TRANSMITTER FILTER. 

See figure 7 A-3. The filter F-245 I APX-25 is used only 
with RT-279IAPX receiver-transmitter to filter both 
the 115-volt ac and 28-volt de supply voltages. A pie­
type filter is used for the 115-volt ac line and a L-type 
filter is used for the 28-volt de line. 

7 A-6. TRANSPONDER SET CODER. 

See figure 7 A-3. The transponder set coder contains the 
reply coding circuits used in SIF operation. Two multi­
conductor receptacles on the front panel provide con­
nection to the remote MODE 1 and MODE 3 code 

Changed 20 September 1960 
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selectors, and primary power line and signal connection 
to the receiver-transmitter. A coaxial receptacle is pro­
vided for use with auxiliary equipment. Also on the 

front panel under a hinged cover on the KY-95 / APX-
25 are the MODE 2 CODE SELECTORS, 12 toggle 
switches in two vertical rows of six each, on the KY-

95A/ APX-25, a MODE 2 CODE SELECT switch array 
contains four wheels and a locking device. On 

KY-95/APX-25, the chassis can be removed from the 

case by removal of two screws, one at the top and one at 

the rear of the cabinet. On KY-95A/ APX-25, the chas­
sis can be removed by removing six screws, two on either 
side, two on the top, and one Dzus fastener at the rear. 
All tubes and the preset adjustments then are accessible. 

7A-7. TRANSPONDER SET CODER MOUNTING. 

See figure 7A-3. The coder mounting MT-1151/APX-25 
includes four rubber vibration mounts with grounding 
jumpers to provide adequate support and vibration in­
sulation. Lip protrusions at the bottom (front and rear) 

AT-234/ APX 

ANTENNA~ 

39999 

of the coder enable it to be firmly clamped to the 

mounting. A single wingnut holds a clamp over the 
front lip of the coder. 

7 A-8. TRANSPONDER SET ANTENNA. 

See figure 7 A-4. The antenna AT-234/ APX is a circular, 

flush-mounted unit that is used both for reception and 
transmission by the transponder set. The antenna is 
omnidirectional. 

7A-9. TRANSPONDER SET CONTROL. 

See figure 7A-5. The control C-1158/APX contains all 
of the operating controls other than code selectors. The 

MASTER five-position rotary switch turns on the trans­
ponder set and enables EMERGENCY code operation. 

Three toggle switches enable operation in MODE 2 

or 3, and 1/P code transmission. The control has red­
filtered edgelighting. The control functions are as 

follO"-'S: 

Figure 7 A-4. Transponder Set Antenna (AT -234/ APXJ Perspective 
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7A-9. TRANSPONDER SET CONTROL, C-1158/APX (Cont). 

CONTROL 

MASTER 

MASTER 

MODE 2-0UT 

MODE 3-0UT 

1/P-OUT-MIC 

POSITION 

OFF 

SID BY 

LOW 

NORM 

EMERGENCY 

OUT 

FUNCTION 

No primary power ts applied to 
the equipment. 

All primary power is turned on. 
Tubes are heated and after a delay 
of approximately one minute, are 
ready for operation; receiver is de­
sensitized to prevent operation. 

Receiver is partially sensitive and 
the equipment operates only in 
the presence of strong interroga­
tions. 

Receiver operates at full sensitivity 
and provides maximum perform­
ance. 

Receiver operates at full sensitivity 
and replies to any mode of interro­
gation. 

NOTE 
A push button dial stop is lo­
cated to the left of the MAS­
TER control to prevent acci­
dental EMERGENCY opera­
tion. 

Equipment transmits normal Mode 
1 replies to Mode 1 interroga­
tions, but does not respond to 
Mode 2 interrogations. 

~--------------------------~------------

MODE 2 

OUT 

MODE 3 

1/P 

OUT 

MIC 

Normal Mode 1 operation is re-
tained, and 10 addition normal 
Mode 2 replies to Mode 2 inter­
rogations are transmitted. 

Equipment operates in Mode 1. 

Normal Mode 1 operation is re­
tained, and 10 addition normal 
Mode 3 replies to Mode 3 interro­
gations are transmitted. 

Equipment responds to Mode 2 
interrogations with Mode 2 re­
plies. 

Equipment operates as controlled 
by the mode switches. 

1/P replies are transmitted while 
pilot's microphone switch is closed. 

1

7 A-1 0. CODER GROUP CONTROL. 

See figure 7A-5. The control C-1128/APX-25 is effec­
tive only in SIF operation. Two dual concentric selec­

tor knobs establish the Mode 1 and 3 response coding. 

The left-hand MODE 1 controls consist of an eight-~ 
position and a four-position rotary switch. The right­
hand MODE 3 controls consist of 2 eight-position 
rotary switches. The control has red-filtered edge light­
ing. The control functions are as follows: 

82H Changed 20 September 1960 
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CONTROL POSITION FUNCTION 

MODE 1 0 to 7 Controls selection of first three 
(Outer) internal pulses available in Mode 

1 codes. 

MODE 1 0 to 3 Controls selection of last two in-
(Inner) ternal pulses available in Mode 1 

codes. 

MODE 3 0 to 7 Controls selection of first three 
(Outer) internal pulses available in Mode 

3 codes. 

MODE 3 0 to 7 Controls selection of last three in-
(Inner) 

1
7 A-11. TRANSPONDER SET JUNCTION BOX. 

See figure 7A-1. The transponder junction box is pro­
vided for interconnection of AN/ APX-25 components. 

ternal pulses available in Mode 3 
codes. 

The junction box cover includes a connection diagram 
for the junction box wiring. 

I OPERATIONAL CHECK-OUT I 
7 A-1 2. TEST EQUIPMENT REQUIRED. 

FIGURE AND INDEX NO. NAME 

NONE Coder-Decoder Group 

NONE Radar Test Set 

7A-13. PREPARATION OF TRANSPONDER SET 
AN/ APX-25 FOR OPERATIONAL CHECK-OUT. 

a. Make certain that the static ground cable on the 
left-hand main landing gear is installed properly ~nd 
is touching the ground. 

b. Connect an external de power source to the air­
plane as instructed in T.O. IT-29A-2-10 and observe 
all applicable precautions. 

c. Energize ac regulated power system as instructed 
in T.O. IT-29A-2-10 and observe all applicable pre­
cautions. 

d. Verify that the D.C. APX-25 and A.C. APX-25 
circuit breakers are closed. 

e. Check that cable connections are firmly seated; 
tighten by hand the locking rings on cable plugs. 

f. Check mountings of all components to see that 
they are secure and undamaged; tighten locking de­
vices and inspect shock mounts. 

g. Check for usable fuses in all fuse holders. 
h. Test to see that connecting cables and other equip­

ment do not interfere with free movement of the re­
ceiver-transmitter on its shock mounts. 

i. Check that REC-FREQ, LO-FREQ, and TRANS­
FREQ dials are set and locked at the assigned fre­
quency. 

Changed 20 September 1960 

DESIGNATION ALTERNATE USE AND APPLICATION 

AN/UPA-39 Line or bench testing. 

AN/UPM-6A/B Line testing in SIF. 

J· Set AN/APX-25 controls as follows: 
Turn MASTER to OFF 
Turn MODE 2-0UT to OUT 
Turn MODE 3-0UT to OUT 
Turn I/P-OUT-MIC to OUT 

7 A-14. PRELIMINARY CONNECTIONS AND 
CONTROL SETTINGS OF AN/UPA-39 AND 
AN/UPM-6A/B TEST EQUIPMENT. 

a. Interconnection of AN/UPA-39 Coder-Decoder 
Group and AN/UPM-6A/B Radar Test Set. 

1. Connect "S-G OUT' to ''S-G IN" using jumper 
cable W -401. 

2. Connect "TRIGGER OUT" on AN/UPA-39 to 
"SYNC IN" on ANjUPM-6A/B. (If oscillo­
scope is being used, use "T" adapter and connect 
to sync input on oscilloscope also.) 

3. Connect "VIDEO OUT" on AN/UPM-6A/B to 
"VIDEO IN (-)" on AN/UPA-39. (If oscillo­
scope is being used to monitor code trains, use "T" 
adapter and connect to signal input on oscillo­
scope also.) 

4. Connect "OUTPUT" on AN/UPA-39 to "VIDEO 
IN" on AN/UPM-6A/B. 

5. Connect "test hat" to "R-F IN", or (if direct 
connection is to be made) connect cable W-703 
to "H-P IN", with adapter E-701 on other end. 

82J 
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6. Connect terminating plug E-401 at "H-P IN" or 5. Set "WAVEMETER INPUT" to "OFF". 
"R-F IN", whichever is unused. 6. Set "PULSE GROUPING" to "OUT". 

b. Control settings on AN/UPA-39 Coder-Decoder d. Final Preparation of Transponder Set and Test 
Group. Equipment. 

1. Set "SYNC" to "INTERNAL". 1. Ground the test equipments and connect them to 
2. Set "CODER INT SYNC OFF" to "OFF". suitable power source (115 volts, 50 to 1000 cps) 
3. Set "CODE-DECODE" to "DECODE". and energize power supply of transponder. 
4. Set "I/P-NORMAL-EMERGENCY" to "NOR- 2. Set "POWER" to "ON" on AN/UPM-6A/B, 

.!'viAL". AN/UPA-39 and oscilloscope. Set "MASTER" to 
c. Control Settings on ANjUPM-6AjB Radar Test "STDBY" on AN/ APX-25. Allow ten minutes 

Set. warmup period if time permits. 
1. Set "NORMAL- SIF" to "NORMAL" (if 3. Clamp "test hat" over antenna (or connect adapter 

AN/UPM-6A/B is modified). E-70I to "ANTENNA" on receiver-transmitter, 
2. Set "SYNC" to "EXT". or electrical test panel). 
3. Set "OUTPUT LEVEL" to "I20" (minimum sig- 4. Adjust "INPUT VOLTAGE" so that "INPUT 

nal). VOLTAGE" meter reads in the green region of 
4. Set "TRANSPONDER DELAY" to "0". the scale. 

7A-15. AN/APX-25 PREFLIGHT OPERATIONAL CHECK FOR SIF (AN/UPM-6A/B and AN/UPA-39). 

NOTE 
Adjust all controls as outlined in paragraphs 7A-13 and 7A-I4. 

STEP CONTROL SETTINGS AND INSTRUCTIONS NORMAL INDICATION 

I MASTER to STDBY. Blower motor starts. 

2 MASTER to NORM, MODE I to 00. Mode selec- DECODING INDICATOR lights, bracket pulses 
tor to I. A, B, C, and D code selectors to 0000. appear on scope. 

3 Mode Selector to 2 and 3. DECODING INDICATOR does not light, pulses 
do not appear. 

4 Mode selector to 1, MODE I code selector to 73. DECODING INDICATOR lights, all internal 
A and B code selectors to 73. Mode I pulses appear in code train. 

5 Adjust PEAK VOLTAGE meter to full scale. Meter reads 35 percent full scale in each case. 
While depressing PULSE GROUPING set I/P- This indication should last for 30 seconds after re-
OUT-MIC to IjP and release; to MIC and key lease of switch, then meter reads 20 percent. 
pilot's microphone momentarily. 

6 MASTER to EMERGENCY. Depress PULSE Meter reads 50 percent of full scale. 
GROUPING. 

7 .MASTER to NORM. MODE 2 -OUT to MODE 2. DECODING INDICATOR lights, Mode 2 code 
Mode selector to 2. A, B, C, and D code selectors train appears on scope. 
to the assigned Mode 2 reply code for the aircraft. 

8 Mode selector to 3. DECODING INDICATOR does not light, no 
pulses on scope. 

9 Mode selector to 2. All MODE 2 code selectors DECODING INDICATOR lights, only bracket 
OFF. A, B, C, and D selectors to 0000. pulses appear on scope. 

IO Turn on all MODE 2 code selectors. A, B, C, and DECODING INDICATOR lights, all Mode 2 
D code selectors to 7777. pulses appear in code train. 

II Mode selector to 3. MODE 2 - OUT to OUT. DECODING INDICATOR lights, bracket pulses 
MODE 3 - OUT to MODE 3. MODE 3 code selec- appear on scope. 
tor to 00. A, B, C, and D code selectors to 0000. 

I2 Mode selector to 2. DECODING INDICATOR lights, no pulses ap-
pear on scope. 

I3 Mode selector to 3, MODE 3 code selector to 77. DECODING INDICATOR lights, all internal 
A and B code selectors to 77. Mode 3 pulses appear in code train. 
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l.__s_Y_s_rE_M_A_N_A_L_Y_SI_s_l 

WARNING I 
Operation of electronic equipment involves. the 
use of voltages which are dangerous to life. 
Personnel must observe safety precautions at 
all times. Turn power off prior to working on 
equipment and disconnect power from the air­
plane. Do not replace components of the system 

with the power supply on. Under certain con­
ditions a dangerous voltage may exist in some 
circuits, even when power supply is off, be­
cause of charges retained by capacitors. To 
avoid casualties always ground any circuit 
prior to handling. 

7 A-1 6. TEST EQUIPMENT REQUIRED. 
Refer to paragraph 7A-12. 

7 A-17. TRANSPONDER SET, AN/ APX-25, TROUBLESHOOTING. 

PROBABLE CAUSE ISOLATION PROCEDURE REMEDY 

BLOWER MOTOR DOES NOT OPERATE (Step 1, paragraph 7A-15). 

Defective fuse. MASTER to OFF. Check fuse. Replace fuse. 

Defective power supply, cabling, Connect de voltmeter (50-volt Repair power supply or cabling, 
or filter F-245 / APX-25. range) to test point, DC-3A or replace filter. 

should indicate 27.5 -+-1.5 volts. 

Defective transponder set control. Substitute test C-1158/APX. If blower motor starts, replace 
C-1158/APX control. 

Receiver-transmitter blower circuit. Test blower circuit. Repair. 

DECODING INDICATOR DOES NOT LIGHT (Step 2, paragraph 7A-15). 

Defective power supply. MASTER to STDBY, connect ac Repair power supply. 
voltmeter (250-volt range) to test 
point AC-3A should indicate 
115±2 volts. 

Defective coder. Disconnect plug from CODER re- Test and replace coder. 
ceptacle. MASTER to STDBY in-
dication should be 115-+-2 volts. 

Defective receiver-transmitter. If preceding step was not Test and replace receiver-transmit-
115±2 volts, defective receiver- ter. 
transmitter is indicated. 

DECODING INDICATOR DOES NOT LIGHT (Step 3, paragraph 7A-15). 

Defective receiver-transmitter Connect VIDEO IN ( +) to test If DECODING INDICATOR 
(transmitter section) point (coder output). lights, test and replace receiver-

transmitter. 

Defective coder. Connect TRIGGER OUT to test If DECODING INDICATOR 
point (coder input, Mode 1). lights, test and replace coder. 

Defective transponder set control. Repeat first check with test con- If DECODING INDICATOR 
trol C-1158/APX. lights, test and replace control 

C-1158/APX. 

Changed 20 September 1960 82L 
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~~----RE_P_L_A_cE_M_E_N_T ____ I 
WARNING I 

Operation of electronic equipment involves the 
use of voltages which are dangerous to life. 
Personnel must observe safety precautions at all 
times. Turn power off prior to working on 
equipment and disconnect power from the air­
plane. Do not replace components of the sys­
tem with the power supply on. Under certain 
conditions, a dangerous residual voltage may 
exist in some circuits, even when the power 
supply is off, because of charges retained by 
capacitors. To avoid casualties, always ground 
any circuit prior to handling. 

7 A-18. SPECIAL TOOLS REQUIRED. 
None. 

7A-19. TRANSPONDER SET, AN/APX-25, 
MAJOR COMPONENTS, REPLACEMENT. 
Refer to Section I for the general instructions for re­
moval and installation of radio equipment. 

7 A-20. TRANSPONDER SET ANTENNA, 
REMOVAL. 

a. Disconnect coaxial cable from antenna. 
b. Remove screws that attach antenna and gasket to 

fuselage skin and remove antenna from airplane. 

7 A-21. TRANSPONDER SET ANTENNA, 
INSTALLATION. 
See figure 7A-4. 

~~----A_D_J_u_s_TM--EN_T ____ ~I 
7A-22. TRANSPONDER SET, AN/APX-25, 
ADJUSTMENT. 

No adjustments should be made to transponder set 
AN/ APX-25 by organizational maintenance personnel. 

~~----s_E_R_v_lc_I_N_G ____ ~I 
7A-23. TRANSPONDER SET, AN/APX-25, 
SERVICING. 

Refer to Section I for servicing requirements of radio 
equipment. 

82M 
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AIM SYSTEM 

Section VII-B 

TRANSPONDER SET AN/ APX-72; ALTITUDE ENCODER AAU-21/ A; 
TEST SET TS-1843 AND TRANSPONDER COMPUTER KIT-1A/TSEC 
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I DESCRIPTION I 
--

78-1. General. 

The AI\! Systnn (figun·s :'B-1 and :'B-2) is a complete ,;y:;­

tem \\ hich includes interrof!ation t>quipment and provides 
altitude and identification information from an aircraft to 
an intnrogating station. The three ba:;ic functions provided 
bv Al\b are an intnrogation (qut'stion) function, a tran::;­
ponder (answer) function and an intelligence input function 
(altitude and IFF/SIF equipment). The interrogation and 
rPply functions are accomplished through the Air Traffic 
Control Kadar Beacon SystPm (ATCIWS) portion of the 
Al\1 Sv:;tem. The ATCRB system con6ist:; of the target air­
craft t~ansponder ,;y,;tem ar;d the ground interrogator. On 
n·cPipt of an interrogation pube-group from the interroga­
tor-transmittt-r unit at a ground station, the airborne trans­
pon:<er is triggered, causing a multi-pulse rt>ply group to be 
tran::>mitted. Theot: replies are received by the ground in-

tPrrogator-rt>ceiver and, after vidt~o processing dn:oding, etc. 
art· displayed to the ground control operator. The natun· of 
the multiple pulst> rt>plit>s provides individualized informa­
tion pertaining to the respondinf! aircraft as to identifica­
tion and altitudt>. The intelligt·nce input function of the AL\1 
systPm is accompli,;ht·d through the ope.ration of tlw IFF I 
SIF <>quipmt:nt and the altitude reporting equipment. Th•· 
IFF/SIF (identification, frit·rHl or foe/selective idmtification 
feature) system providt·s thP in-flight ain:raft with po,;iti\P 
idmtification if challmged by a ground or airborne IFF r<>­
cognition installation (Rl). On the rn:eipt of an RI challt>ngt'. 
the system decodes the interrogating signal, <>ncodes a rPpk, 
tht>n automatically tram;mits the wded reply back to the Rl 
where it is visually display<>d on an indicating device such a:; 
a st·arch radar plan position indicator. The system receiH·s 
and transmits in :'\IAJ{K \. and \lARK XII IFF Syiit<>m:'. 

Changed 1 September 1971 82N 
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Figure 78-1. Transponder Set (AN!AP X-72) Controls Perspective 
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RT-859/APX-72 

CD TEST SET. TS-1843/APX 

Figure 78-TA. Transponder Set (AN!AP X-72) Tai/cone Perspective 
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78-2. TRANSPONDER SET, AN/APX-72, LIST OF COMPONENTS. 

ITEM LOCATION FUNCTION 

Transponder Set, Receiver-Trans- Tailcone section. To receive and decode mnlti-pul"" 
mitter, RT859/APX-72. signals and to transmit ended repli..,,-. 

Mount MT3809/APX-72 Receiver Tailcone section. To furnish adequate support for the 
Transmitter RT859 mount. receiver transmitter unit. 

Test Set, TSl843/APX-72 Tailcone section. To test and monitor the transponder 
Transponder. system. 

Mount Test Set MT35l3/APX-72. Tailcone section. To furnish adequate support for the 
test set. 

Antenna Switching linit SAl474- Tailcone section. To alternately select top and bottom 
A/APX-72 with ;'vlount \!Tl948/U. antenna of APX-72 system. 

:\lount, Computer :\1T457B; I Tailcone section. To furnish adequate support for 
for Kit-lA/SEC Kit-1A/SEC. I 
Computer, Transponder Tailcone section. Process :\lode 4 interrogations and 
Kit-1A/T. causes the transponder to generate 

appropriately coded reply signals. 

Control C6280AP/APX-72. Pilots overhead To provide all operating controls. 
control panel. 

Circuit breaker, 5 ampere de, Radio junction To protect test set circuit. 
TS1843 test set. box. 

Circuit breaker, 5 ampere de, Radio junction To protect APX-72 circuit. 
APX-72. box. 

Circuit breaker, 5 ampere de, Radio junction To protect altimeter. 
AAU-21/A altimeter. box. 

Circuit breaker, 5 ampere de, Radio junction To protect altimeter. 
AA U-27 I A altimeter. box. 

Circuit breaker, 5 ampere ac, Radio junction To prott>ct APX-72 circuit. 
APX-72. box. 

Circuit breaker, 5 ampere ac, Radio junction To protect altimt'ter. 
AAU21/A altimeter. box. 

Altimeter, AAU2l/A with Pilots instrument Furnishes altitude information 
Encoder. panel. to transponder set. 

Antenna (2) AT74l/A. ST A 549 upper. To provide omnidirectional 
ST A 651 lower. reception and transmission of 

signals for the transponder set. 

Change 18 1 July 1973 82S 
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7B-3. Control C62BO. The IFF/SIF master control knob 
(7, figure 7B-:3) i,; a five position, rotary switch. The knob 
is labelt>d \IA~TER and it controls the following functions: 
tht~ UFF position removes power from the set: the STBY 
po~ition applies power but does not enable the receiver; the 
LO\\ position, selected only upon order of a controlling 
ageneY. Pnables the rPeeiver with reduced Sf'nsitivity so that 
only strong, local intPrrogations are answered; the NORM 
position enablt>s the receiv<'r with full sensitivity so that re­
ply may be made at maximum range. The EME.R position 
is sPlected by pulling out on the knob bt>fore rotating. 
\\"hen actuated, this mode automatically squawks an emer­
gt~ncy reply to interrogation of Mode I, 2, and 3/A. To dis­
able E\IER rotate the knob out of E!\IER position. The ro­
tary master knob must be pulled out and rotated to OFF to 
remove powf'r from set. 

\lODES I, 2, 3/A and C have three-pm;ition toggle switcht·s 
(2, .t, 6, and 8), with an Ol!T, a centf'r ON, and a spring 
loaded TEST position. Placing one of tlw:-w ,;witches in the 
0.\ position will activate tht~ mode associatt'd with tl1f' 
switch. Propt·r opt>ration of a mode is indicatt·d wht~n the 
test lamp illuminates while the mode f'nabk/test switch is 
held in tlw TEST position. l\Iode C (Altitude Rt>porting) en­
ables the AP\-72 to report the aircraft prf'ssun· altitude to 
thr interrogating agency. 

The \JUDE 1 code select wht>els (U), art' used to ,;et the de­
sirt>d two digit mode 1 reply code. The wheels are labeled 
\WDE I. 

The !\lODE 3/A code select wheels (11), an· u.sed to set the 
desired four digit mode 3/A reply code. The wlwels are la­
bPlt·d \lODE 3/A. 

The switch labelf'd IDENT-OUT-i\UC (10), is a three posi­
tion toggle switch. OUT position disables tht' ident featurf'. 
At the rt'quest of the controlling agency, this switch is mo­
mentarily pressed to the IDENT position. The switch spring 
returns to the OUT position but thP set will initiatf' a spe­
cial idl'ntification reply for 1S to 30 ,;econds on the ~lODE 
and CODES selected. 

With the switch in the MIC position, the ,;et will initiatf' the 
spf'cial identification on the MODE and CODES selected 
each time thP UHF transmitter button is dt'pressed. MODES 
C and 4 art' not afft'cted by this switch. 

NOTE 

In the event the IP/MIC switch ic-; in the '\IIC po­
sition and the UHF transmitter is keyed, the 
transmitter (APX-72) may continue sending after 
the key is released. Should this occur, the IP/IVIIC 
switch should be manually moved to the OUT 
position to cease transmission. 

82T Changed 1 September 1971 

The switch labeled RAD TEST-OUT-l\ION (9), is a three po­
sition toggle switch. The OUT position disables all function" 
of this switch. The MON position causes the test indicator 
light to illuminate when a reply is made to an interrogation 
of any selected mode. The RAD TEST position is used for 
ground test operation and rt'quires additional equipmf'nt. 

The Test Indicator Light (5), is labeled TEST and illumi­
nates to indicate proper opf'ration of the IFF /SIF modes 
when a mode enable switch is held at TEST. This light al­
so illuminates when the radar test/monitor switch is at 
MON, the master switch is at 1\iORl\1 and the set is reply­
ing to an interrogation of any selected MODE. It is a green 
press-to-test type light that may be dimmed for night op­
eration. 

:\lODE 4 is a military secure \lODE. Controls and indicators 
for '\lODE 4 are located on the left side and top of the AP\-
72 control unit (I, 3, 14, and 15), outlined by a white lint'. 
MODE 4 interrogation is received by a special transpondn­
computer which encodes and triggers a proper identification 
rt>sponse signal. The master rotary switch controls transpon­
df'r action in all !\lODES. \\hen thf' \lODE 4 enable switch 
is selected ON, MODE 4 will operate normally in either 
NOR\1 or EMER position of the master control knob and 
at a rt'ducf'd receivf~r sensitivity in LOW. :\lODE 4 is inop­
erative in either STBY or OFF position of the ma,;ter con­
trol knob. To operate 1\IODE 4, the l\IODE 4 enablf' switch 
must be in the ON position, special codes must be inserted 
into the system, and code A or B selected. Should MODE 4 
fail to reply to a valid interrogation, the IFF caution light 
will illuminate. 

The amber colored IFF caution light is located on the pi­
lot's on~rhead control panel. It illuminates to alert tht' pi-
lot that the APX-72 has failed to reply to a valid l\lODE 4 
interrogation provided: (1) the aircraft power is ON and (~) 
the IFF master control knob is not OFF. The IFF caution 
light circuitry monitors for: (1) \JUDE 4 codes zeroized, 
(~) transponder failure to rt'ply to proper interrogation, and 
(3) automatic self-test function of tht' computer reveals a 
computer malfunction. Should the IFF caution light illumi­
nate, check IFF master control knob in NORlVI, !\lODE 4 
enablr switch is ON, and i\IODE 4 code selector knob in pro­
pt·r A or B code position for current code time period. [f 
light n·mains illuminated, avoid operation in a known \lODE 
.t intPrrogating environment or if already in ont', take appro­
priatP corrective or emergency action as operationally direc­
ted for thi,; condition (inopnative \lODE 4). 

The \lODE 4 rnable switch (14), is provided for control of 
\lODE 4 operation. It is labeled ON and OUT. It is a posi­
tive action switch which may be pullt'd out to be placed 
OFF. 

The !\lODE 4 reply indication selt'ct switch (15), is a three 
position toggle switch with a LIGHT, an OUT (center) and 
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.\lf)f() position. \\ hm tht· o;witch i,; placPd in tilt' LlC HT 
pcbition, onlv tht' n·ply li~ht (:l), of \lODE 4 i,; mablnl. 
Tht· . .\ [ 1 DIU position mahlt-~ both tht' n·ply lii(ht and tfw 
aural indication. With th.., switch in 1\llllU, an aural ~ignal 
indit:att·s :\lODE 4 inlt-rrof(ation~ art· Lwing rt:ct·ivt'd and 
illumination of tht' \)( )l)[ 4 rt~ply light indicat•·~ rPplit·~ art' 
transmitkd. In tht· ( ll T po,;ition, both light and audio indi­
cations an· inop•·ratiw. This ,;wikh must b .. in t·ither tht' 
AllliU or LIC liT position when opPrating MODE 4. 

A gn·t:n \)(>DE 4 reply indicator light 0). i;; provided to in­
dicatt- \lODE "l n·plin; art' lH'ing transmitted whm tilt' 
\lODE 4 n·ply indication ,.wft·ct switch i~ t·itlwr in tlu· .\l -
l>IU or LIC liT position. Tlw rPply light will not illurninatt· 
when pn·sst·d-to-te,;t unh·,;,; the \(( H>E ·l rt:ply indicator 
light i,; on tlw Al DIO or LICHT po,;ition. 

Tht• \JUDE 4 code ,w(Pl'lor i,; a four position (HOLD, \,and 
/Ef{( l) rotary knob (I). A and B codPs art· pn·sd daily a~ 
opt-rationally din·cted by the ,in~lc insertion of a codt· chan­
f(t'r key. A is the pn:sent CODE and B i,; tht· nnt succt't'ding 
CUDE tfwrt'by enablinf( tht· set to propt·rly reply to any va­
lid \JUDE 4 int•·rrogation during a givt·n time pniod. Thf' 
/El{U position zeroizes tht' •·ode st'lting. Both codt•s an· 
normallv zt·roized when tht· mastt'r ,witch is turned to OFF 
aft•·r th;. aircraft has landt·d. If a '"'cond flight is anticipated 
during tht: proper timt· pt'rio1k tht' code ~dtings may Lw rf'­
taim·d by s..!ecting the HU LD po:,;ition of tht· knob. Th .. 
HU LD position is sprinf( loadt'd to rdurn to the A po,;ition. 
To hold codt·s, tht' knob must ht~ held momt·ntarily (:2-:l ,.wc­
omls) to the HOLD position lwfort' pown is n·movt'd from 
the transpondt'r. Allow tran:.;ponder power to remain on for 
at lt-a~t l.'i seconds aftt'r tht' knob is rdt·ast'd, and then turn 
OFF as dt·:.;ired. Tlw codt' selling i~ now mn:hanicallv 
lat•·hed and will be rdained I\ lwn aircraft pown i~ lunwd 
off. 

To hold tlw cod<: ,;dlinf(. tlw aircraft's Wt'ight mu,;l bt· on 
tht' landing gear,;. Th .. HOLD ft·atur(' will remain in d'­
fn:t until the aircraft·~ Wt'i~ht i" vff the landing gt'ar:,. 

H powtT i:; n:nwn:d from tlw transponder kss than I 3 ,;r~c­

onds aftn ~dt·cting HOLD, t'ilher hv turning the tran:;pon­
dtT OFF or by turnini! OFF aircraft elt-ctrical power, the 
code ,.·tting will zt~roiz•· 1\ ht'n traibpmuler powt:r i,.; lost. 

Both :\and B code, may Lt· zeroizt·d any timt' the aircraft 
has Plt·ctrical power ( )\ and tht' :\P\-72 1\lasttT Knob is in 
anv position exo~pt ( >FF ll\· placing the code s..!Pctor knob 
to tht' zero po:;ition. Tht' codt' ,:ekrtor must bt· pulled out 
he fort' it can lw turned to the IE!{() position. Any limP (in 
flight or on the ground) the IFF master control knob i, 
placed in the OFF position, the A and B codes are zProiZt'd 
unit·,;:; the HULl) function has lwt·n properly actuatt'd. l St' 
Cod•· ,\ or Codt' Bas opPrationally directr:d. 

78-4. TRANSPONDER TEST SET, T1843. 

The test set is used to indicate continut'd satisfactory per­
formance of thP IFF/SIF ,;y,tem on a G0-1\U-G 0 basis. 

\\hen the transpondt'r tt'st :.;t'l i:,; operatt'd in the st'lf-te,-t 
"dUDE by placing ont~ of the \IUIJE I, 2, :lA, or C "''itch•·,; 
on the control in the TEST position, it gt'IH'ratc, inkrroga­
tion pulst· pairs for tht· rb;in·d .\H JDE. Tht'Sf' inlPrrof(ation,; 
an· applied to the transpondt'r to cht~ck for proper rt'reiwr 
fn·quency, ~ensitivity, and decoding. The test set analyze" 
the resulting replit's for bracket spacing, fr .. quen'~Y, power, 
and antt~nna circuit VSWR and provides a CO-\U-(;() indi­
cation to tht· operator in tht' form of an illuminating lamp 
for a(;() condition and an ntinguislwd lamp for\(),{;() 
conditions. The lamp i,- locatt'd on the control pant'!. The 
sdf-tt·st modt·:; will opnate only if the ma:,;ter switch on tht' 
control panel is st'l to \( )l{:\!AL position. 

In monitor operations, the transponder te;.;t set indicatt-s 
transponder performanct' by dt:'tecting transpondPr rcplif':; 
that are generated to external interrogation signals. The tPst 
lamp on the control panel will illuminate for a CO indica­
tion and will be •~xtinguished for a NO-(;() indication. 

The AP:X-7:2 systt•m can opt'ratP without the test st'l and its 
ahst·nct~ will not effect the normal operation of the other 
components. Hown:n, tllf' abs .. nce of tht• tf'st set depriws 
the operator of all tPst capabilitit's. In lieu of the test st'l, a 
bypass connector or cable can bP in:;talled in the antt-nna 
line bt:twet·n the antt'nnas and the transponder. 

78-5. Transponder Set AN/APX-72 Receiver-Transmitter, 
RT-859. 

Tht~ K.T-B.'i9/AP'\-7:2, wlwn used with auxiliary equipment 
listPd in paragraph 78-2. provides automatic radar identifi­
cation .. idt~ntification of position, emerf(t'ncy c:ignak and al­
titude reporting of the ('faft on which it i,; located to all ,.;uit­
ably equipped intnrogating facilitit•s within th .. opt'rational 
range of tlw ,y,;tem. Till' KT-839/.\1'\-7:2 rect'ilt':'. decodt·s 
and n·plies to the charactPristic interrof(ationo of opPrational 
\IU])E:-; l. :2, :3/\, C and -t. Specially codt·d identification of 
position (l/1') and t•mergt~ncy sif(nals ean be. tran:'mittt'fl to 
inlnrogatinf( station,; \\·hen conditions warrant. Tlw ab,-encP 
of auxiliary equipmPnl. computn Kit-lA/T:-;EC and alti­
melt'r AA l 1-21 /A, 11 ill not affect operation of the l{T-859/ 
AP\-7~ t'XCt'pt in \lODES 4 and C. 

78-6. ALTIMETER-ENCODER AAU-21 /A. 

The AA ll-:~ 1/.\ a! timet•·r-t'ncodn combint·,: a com entional 
pneumatic altimt'Lt·r ( count•·r-drurn-pointt-r display) and an 
altitudt·-reporting t'ncodtT in one st'lf-containt•d unit. TIH" 
l 0,000 and I ,000 foot countPrs and tht~ I 00 fool drum pro­
vidt' a direct digital output and readout of altitudP in incn·­
ment:; of 100 ft'et, from -1000 to :lB,OOO ft'et. Th .. digital 
output is referenced to :21).9:2 in. hg. and is not afft•cLPd bv 
changes of baromt'lric setting. The pointer rPpeats tlw indi­
cations of the I 00 foot drum, and serves both a:; a vernier 
for the drum and as a quick indication of the rat•· and :;t·n,w 
of altitude chanf(t:s. Two mt'lhods may be used to read indi­
calt'd altitude on tilt' counln-drum-pointer altimetPr: (l) 
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lff/Sif Radar Systems Control Panel 

15 

14 

1 2 3 

LIGHT OUT 

MODE 4 

@ ON 

,...MODE 1 

~ OUT 

~ 

1. MODE 4 CODE SELECTOR KNOB 
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5, TEST INDICATOR LIGHT 
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Figure 78-3. Control Panel C6280/APX-72 
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r~ad the counter drum window, without reference to the 
pointer, as a dir~ct digital r~adout in thousands and hun­
drrds of feet, or (2) read the thousands of feet on the two 
counter indicators, without referring to the drum, and then 
add the 100 foot pointer indication. 

The sdf-wntained servo driven encoder provides altitude en­
coded in 100 foot increments for automatic transmission 
when the AIMS transponder i,; interrogated on MODE C. In 
case of power loss to the encoder servo system, a CODE 
OFF flag will appear automatically in a window in the up­
per left portion of the display, indicating that altitude infor­
mation is no longer being transmitted to the ground. In this 
condition, the instrument continues to function as a normal 
barometric altimeter. 

The altimeter setting is entered by use of a normally oper­
ated barometric set knob in the lower left front of the in­
strument case. The altimeter setting appears on counters in 
the window in the lower right of the display and has a range 
of settings from 28.1 to 31.0 in. hg. 

An internal vibrator operates continuously whenever air­
craft de power is turned ON. The vibrator minimizes inter­
nal mechanical friction, enabling the instrument to provide 
a smoother display during changing altitude conditions. 
Should vibrator failure occur, the altimeter will continue 
to function pneumatically, but a less-smooth movement of 
the instrument display will be evident with changes in al­
titude. 

WARNING I 
If the altimeter's vibrator is inoperative due to ei­
ther internal failure or de power failure, the 100 
foot pointer may momentarily hang up when pass­
ing through "0" (12 o'clock position). If the vibra­
tor has failed, the 100 foot pointer hang up can be 
minimized by tapping the case of the altimeter. 
Pilots should be especially watchful for this fail­
ure when their minimum approach altitude lies 
within the 800-1000 foot part of the scale (1800-
2000 feet, 2800-3000 feet, etc.), and should use 
any appropriate altitude back-up information 
available. 

78-7. Altimeter- AAU-27/A. 

The co-pilot's :\:\ t: -27/ A altimeter provides the same pneu­
matic capabilities as the pilot's AAll-21/A. But it doe,; not 
have the altitude encoder. The face display of the AAli-27 / 
A is the same as that of the AAll-21/ A. 

78-8. Antenna Switching Unit. 

a. The antenna switching unit is a solid state Iober which 
provides coverage from antennas located on the fuselage top 
and bottom. It continually :;witches at the rate of 38 cps be­
tween the two antennas. The unit is remotely controlled by 
a switch on the pilot's overhead panel. The three position 
toggle switch (TOP, BOT, and BOTH) is located beside the 
:\lODE 4 caution light and is used to select either the top, 
bottom, or both antPnnas. 

b. The :\lODE 2 code select wheels on the transponder 
are used to set the assigned four digit identity code. 

78-9. The APX-72 components utilize the following power sources. 

NOMENCLATURE 

Transponder 

TPst ,;pt 

Altimeter (Copilot's) 
Altimeter (Pilot's) 

POWER 

28vdc ESS 
ll5vac REG 

28vdc ESS 
28fdc ESS 
28fdc ESS 

ll3vac REG 

78-10. COMPUTER, TRANSPONDER (KIT-IA/TSEC) 

DECAL 

IFF/SIF RT Unit 
113\'AC IFF 

IFF/SIF Test Sd 
Copilot's Altm DC 
Pilot's Altm DC 
Pilot's Altm AC 

The IFF MARK X system become,; the IFF MARK XII sys­
tem through the addition of a l\IODE 4 capability to the 
basic IFF (SIF) equipmmt. The l\IODE 4 function of this 
system provides for a secure (encrypted) IFF capability 

through use of a KI!{-JA/TSEC comput<~r with the interro­
gator anJ a KIT-1A/TSEC computer with the transponder. 
With the KIT-I A operational in th<~ aircraft, the computer 
proceso;es MODE 4 interrogatioris and causes the transpon­
der to generate appropriately coded reply signals. 

Changed 1 September 1971 82W 
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78-11. Antenna (AT-741/A). 

The antennas used in the APX-72 systt·m are vertically po· 
lorized and omnidirectional. The bottom antenna is located 

on the aircraft center line at approximately station 651. The 
top antenna is located on the aircraft center line at approxi­
mately station 549. 

I OPERATIONAL CHECKOUT PROCEDURES I 
78· 12. The operational checkout procedures are divided 
into three parts. Paragraph 7B-13 provides a system self­
test utilizing the aircraft installed TS-1843 test set. Para­
graph 7B-14 provides a GO-NO-GO procedure utilizing the 
radiation method, and paragraph 7B-15 provides a complete 
system checkout utilizing the antenna insertion test jacks. 

78-13. AN/APX-72 Self-Test Procedure. 

NOTE 

To perform this operational checkout, test set 
TS-1843/ APX, must be installed in the aircraft. 
Refer to figure 7B-3 for control settings. 

a. Turn aircraft power ON. 

b. Engage AN/APX-72 circuit breakers. 

c. Select STDBY position on MASTER switch (7). 
to NORM. 

d. Wait five minutes then place MASTER switch (7) 
to NORM. 

e. Select OUT position on M-2(4), M-3/A(6) and M-C(8) 
MODE selector switches. 

f. Move and hold the M-1 switch (2) to test position. 
A green indicator light (5) will ILLUMINATE, indicating 
that the set is operational in MODE 1. 

g. The MODE select switches are spring-loaded in test 
position and must be held in test position to perform the 
self-test function. In test position only the two framing 
pulses are generated. If the green light comes 0 N, then this 
MODE of operation is acceptable. 

h. Move the M-1 switch (2) to OUT position. The OUT 
position disables the MODE. The ON postion is used for 
normal operation. In normal operation, reply codes are 
selected by code select switches. 

i. Repeat step f. for M-2 (4), M-3/A (6) and M-C (8). 

j. Upon completion of steps a. through i. and reception 
of acceptable indications, the system is acceptable as oper­
ational. To perform the system code tests, the equipment 
shoulc be checked in accordance with paragraphs 7B-15 
and 7B-16. 
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78-14. Test Procedure· GO-NO-GO. 

7B· 15. Test Equipment Required. 

a. KIR-1A/TSEC interrogator computer. 

b. KIK-18/TSEC keyer and keying material. 

c. ST-21 test set. 

d. KIT-1A/TSEC transponder computer. 

e. TTU-205B/E pressure-temperature test set. 

f. AN/APM-123(V) transponder test set. 

g. CN1088/U 50DB attenuator or CN1088A/U 
55DB attenuator. 

h. UG564/U adapter. 

78-16. Coding and Decoding. 

NOTE 

The following procedure provides a rapid 
GO-NO-GO system check of the AN I APX-72 
including the antenna elements. If correct re­
sults are not obtained using this procedure, the 
procedures in paragraph 7B-17 should be accom­
plished to isolate the malfunction. 

a. Apply external power to aircraft. 

b. Engage AN/APX-72 circuit breakers. 

c. Place inverter switch to MAIN and load monitor 
switch to OVERRIDE. 

NOTE 

To differentiate between the control setting 
of the transponder set from those of the test 
set, the control of the transponder set will be 
identified by its identifying number ( ), refer­
ence figure 7B-3. The GO-NO-GO lights on the 
AM/APM-123(V) test set indicate the following: 

(1) ACCEPT (White) indicates acceptable 
transponder set performance or satisfactory 
self-test. 
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(2) REJECT (Red) indicates transponder or 
self-test failure. 

d. Set master switch (7) to STDBY, and RAD TEST­
OUT-MON switch (9) to OUT. 

e. After 5 minutes, place master switch (7) to 
NORMAL. 

f. Position the ANIAPM-123(V) test set within an area 
50 ±10 feet from the aircraft antenna. Do not have any 
obstruction between the test set and the aircraft antenna. 

g. Set up the AN I APM-123(V) test set for the radiation 
function, direct the arrow on the test set antenna toward 
the aircraft transponder set antenna. 

h. Connect external power to the AN/APM-123(V) and 
place POWER switch in the appropriate position (115vac 
or 28vdc) for power source being used. 

i. Place function switch to self test position. 

j. Place the press to test switch in LOCK position. The 
ACCEPT indicator should light and the REJECT indicator 
should remain OFF in MODES 1 ,2,31 A, and 3/ A,CJ test if 
the test set is operating properly. MODE 4 does not have 
a self test function. 

k. Place SIDE LOBE SUPPRESSION switch to ON, 
ACCEPT indicator should remain lighted. Return SIDE 
LOBE SUPPRESSION switch to OFF. 

I. Set M-2 (4), M-3IA, M-C (8) switches to OUT and 
M-1(2) switch to ON. Set MODE 1 code selector (13) 
to 73 and MODE 3IA code selector (11) to 0077. Set 
antenna select switch to UPPER. 

m. Set MODE 2 code selectors on receiver-trans­
mitter to the reply code assigned to the aircraft or 7777. 

n. Set code selector on test set to 7300. 

o. Place MODE switch to position 1 and the DIR-RAD 
switch to RAD. 

p. Place function switch to SYSTEM position. 

q. Place the press to test switch in the LOCK position. 
The ACCEPT indicator should light indicating acceptable 
receiver-transmitter performance. The REJECT indicator 
should not light. If ACCEPT indicator does not light and 
REJECT indicator is ILLUMINATED, perform the follow­
ing checks to determine the probable cause: 

NOTE 
Adjust the antenna on the AN I APM-123 if 
necessary, to obtain an ACCEPT light. 

(1) Release press to test switch from LOCK 
position. 

(2) Place function switch to self test posi­
tion and depress the press to test switch. 
ACCEPT indicator should light if test set is oper­
ating properly. 

(3) If step (2) checks satisfactorily, place 
function switch in FREQ-POWER position 
and depress the press to test switch. If the 
ACCEPT indicator ILLUMINATES, the coder 
function of the transponder is the probable 
cause of the reject. (In FREQ-POWER position, 
the test set evaluates overall transponder set 
performance excluding the coder function.) 

NOTE 

During the following tests, conduct a self test of 
the test set periodically and whenever necessary 
to verify an indicated transponder set failure. 
Accomplish by placing FUNCTION switch to 
self test and depressing press to test switch if 
not already in the LOCK position. ACCEPT 
indicator should light. 

NOTE 

Do not set MODE 3/A to Code 7600 or 7700 
for a radiated test. Confine these settings to 
closed loop testing. Code 7600 signifies a 
communica~ions failure and Code 7700 
signifies an aircraft in distress. 

NOTE 

On the transponder set control the two code 
selector wheels for MODE 1 correspond to 
codes A and B on the test set and the four code 
selector wheels for MODE 3IA correspond to codes 
codes A, B, C, and D, reading from left to right. 
The A, B, C, and code numbers are the sum of 
the respective pulses; i.e., A 1 + A2 + A4 pulses 
are generated when code A 7 is selected. Set 
codes C and Don the test set to 00 for MODE 
1 Code selections. 

r. Place press to test switch to LOCK position. 

s. Rotate antenna select switch to all three positions 
(UPPER, LOWER and BOTH). ACCEPT indicator should 
remain illuminated. 

t. Actuate ISLS switch to ON. ACCEPT indicator 
should extinguish and REJECT indicator should 
illuminate. Return ISLS switch to OFF. 

u. Check MODE 1 using codes 43, 33, 22, and 11 
on the control panel code selector (13) and 4300, 
3300, 2200, and 1100 on the ANIAPM-123 test set. 

v. Set M1 (2) to OFF. 

w. Set M2 ( 4) to ON. Set code selectors on receiv~r· 
transmitter and AN!APM-123 to 7777. Set MODE switch 
to 2. ACCEPT indicator should illuminate and REJECT 
indicator should extinguish. 

x. Repeat steps s. through t. above. 

y. Repeat step w. above using codes 4444, 3333, 
2222, and 1111. 
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z. Set M-2 (4) to OFF. 

aa. Set M-31A(6) to ON and MODE 31A code selector 
(11) to 0077. 

ab. Set code selector on test set to 0077 and MODE 
switch to 31 A. ACCEPT indicator should illuminate and 
REJECT indicator should extinguish. 

ac. Repeat steps s. through t. above. 

ad. Place MODE switch to test. Place RAD TEST­
OUT-MON switch (9) to RAD-TEST. ACCEPT indicator 
should ILLUMINATE and REJECT indicator shall extin­
guish. 

ae. Place MODE switch to 31A, and RAD TEST-OUT­
MON switch (9) to OUT. 

af. Repeat steps aa. through ab. above using codes 
7777,4444,3333,2222, and 1111. 

ag. I/P MODE (Ident) test. 

(1) Set MODE 3IA code selector (11) to 7777. 
On the AN;APM-123 set code selector to 7777. 

(2) Place function switch on test set to IDENT (IP). 

(3) Energize the UHF communications system. 

(4) Place IDENT-OUT-MIC switch (10) to IDENT 
position, hold for approximately one second and release. 
Note time of release. Observe that the ACCEPT light re­
mains illuminated for 15 to 30 seconds after release and 
then extinguishes. 

(5) Switch pilot's and co-pilot's intrephone control 
to COl\lMAND position. 

(6) Place IDENT-OUT-MIC switch (10) to MIC 
position. One at a time, actuate the pilot's and co-pilot's 
microphone switch for approximately one second and 
release. Note time of release. Results should be the same 
as for step ( 4) above. 

ah. Emergency MODE test. 

(1) Place IDENT-OUT-MIC switch (10) to OUT. 

(2) Conduct Emergency MODE test first in MODE 1, 
code 73 them MODE 2, code 7777 and MODE 3IA, code 
7700. For MODE 3IA check, select code 7700 on the test 
set and verify that a correct reply can be obtained regardless 
of the code setting at the transponder set control. Do not 
dwell in emergency MODE. 

(3) Place function switch on test set to EMER 
position. 

(4) Place master switch (7) to EMER position. 
(Knob must be lifted to rotate switch.) ACCEPT indicator 
should light for each emergency MODE check. 

(5) Return master switch (7) to NORM and 
FUNCTION switch to SYSTEM. 
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ai. MODE C (Altitude Reporting) test. 

[:=:~A~~~~:J 
The TTU-205BIE test set requires 115vac, 400 
Htz power source. Observe all normal pre­
cautions to preclude damaging the airspeed 
indicator or altimeter. 

(1) Engage PILOT'S and CO-PILOT'S ALTM circuit __,; 
breakers. 

(2) Assure proper test set-up has been accomplished 
per preceeding paragraphs and apply power to TTU-205BIE. 

(3) Connect the TTU-205BIE to the pilot's pitot 
static system and perform a leak test. All leaks must be 
repaired before continuing with MODE C test. 

NOTE 

Pitot input pressure must be connected and 
the TTU-205BIE airspeed input must be main­
tained at 50 knots for all test altitudes. 

( 4) Assure master switch (7) is still in NORM 
position and function switch is in SYSTEM position. 

(5) Place M-C switch (8) to the ON position. 

(6) Observe that the CODE OFF flag is not in view 
on the AAU-21IA encoder and the vibrator is operating. 
This indicates the encoder system is being supplied with 
115vac power. 

(7) Set the AAU-21IA encoder barometric scale 
to 29.92. 

(8) Place MODE switch on ANIAPM-123(V) to C. 

(9) Place the press to test switch in LOCK position. 

(10) Apply pressure to the altimetry system until 
the TTU-205 altimeter indicates the altitudes listed in 
Column A figure 7B-4. Set in the corresponding code listed 
in Column I, figure 7B-4 in the code selector on the AN I 
APM-123(V). ACCEPT light should ILLUMINATE. 
AAU-21IA should read within values listed in Column 
H, figure 7B-4. 

(11) Repeat step ( 10) for all test altitudes. 

(12) If the ACCEPT light fails to ILLUMINATE, 
accomplish a self test on the AN I APM-123(V). If self test 
of the test set is satisfactory, remove the AAU-21/ A from 
aircraft and return to shop for bench check. 

(13) Disconnect TTU-205BIE from the pilot's 
pitot static system and reconnect to the co-pilot's pitot 
static system. Apply pressure to the system for 1000, 
5000, and 20,000 feet, the AAU-271 A altimeter should 
read the value in Column A with tolerance as listed in 
Column H of figure 7B-4. 
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(14) Disconnect TTU-205B/E test set from aircraft. 

(15) Disengage Pilot's and Co-Pilot's altimeter 
circuit breakers. 

aj. MODE 4 test procedure. 

(1) Place the master switch (7) to STDBY and 
function switch to self test. 

(2) Assure that MODE 4 VER BIT 1 and 2 and the 
SIDE LOBE SUPPRESSION switches are OFF. 

(3) Set the switches on the Transponder Control 
as follows: 

SWITCH POSITON 

MASTER NORMAL 

M-1, M-2, M-3/A, M-C OUT 

AUDIO/LIGHT AUDIO 

CODE A 

MODE4 OUT 

(4) Set the Controls on the AN/APM-123(V) 
as follows: 

SWITCH 

FUNCTION 

MODE 

CODE A/B 

PRESS TO TEST 

DIR-RAD 

POSITION 

SYSTEM 

4 

A 

LOCK 

RAD 

(5) Connect the KIR-1A computer to the MODE 4 
connector on AN/APM-123(V) using cable CX-12216/APM-
123(V). ZEROIZE light on AN/APM-123(V) should 
ILLUMINATE. 

(6) Using the KIK-18, key the KIR-1A and close 
access door. ZEROIZE light on AN/APM-123 should 
extinguish. 

set. 

(7) Install the KIT-lA computer in the aircraft. 

(8) Observe the following results: 

(a) REJECT light on test set shall ILLUMINATE. 

(b) Audio tone should be heard in the head-

(c) IFF CAUTION light shall ILLUMINATE. 

(9) Using the KIK-18, key the KIT-1A and close 
access door. Results should be the same as step 8 above. 

(10) Release the press to test switch from the LOCK 
position and place MODE 4 switch (14) to ON. 

(11) Briefly depress the press to test switch and 
observe the following: 

NOTE 

Press to test switch may have to be depressed 
4 or 5 times in order for ACCEPT indicator 
to ILLUMINATE. 

(a) Audio tone should be heard in the headset. 

(b) REPLY light (3) shall ILLUMINATE. 

(c) IFF CAUTION light shall extinguish. 

(d) ACCEPT light on test set shall 
ILLUMINATE. 

(12) Place AUDIO-OUT-LIGHT switch (15) to 
LIGHT and repeat step 11 above. Observe same results 
except audio tone shall not be heard. 

(13) Place MODE 4 code A/B switch to Band 
briefly depress the push to test switch, REJECT light 
shall ILLUMINATE. Place CODE switch (1) to B. Briefly 
depress the press to test switch . ACCEPT indicator sh<'.il 
ILLUMINATE, REJECT indicator shall extinguish. 

(14) Return MODE 4 code A/B switch and CODE 
switch (1) to A. 

(15) Place the MODE 4 VER BIT 1 switch t.o 1 
and briefly depress the press to test switch. REJECT 
light shall ILLUMINATE. 

(16) Return the MODE 4 VER BIT 1 switch to 

OFF. 

(17) Place the MODE 4 VER BIT 2 switch to 2 and 
briefly depress the press to test switch. REJECT light 
shall ILLUMINATE. 

(18) Return MODE 4 VER BIT 2 switch to OFF. 

(19) Place the SIDE LOBE SUPPRESSION switch 
to ON and briefly depress the press to test switch. REJECT 
light shall ILLUMINATE. 

(20) Return the SIDE LOBE SUPPRESSION switch 
to OFF. 

(21) Depress the squat switch on the left main 
landing gear and hold for 15 seconds and release. (This 
simulates gear up and gear down.) 

(22) Place MODE 4 code switch (1) to HOLD for 
2 seconds then return to A. 
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INPUT TEST POINTS AAU-21/A OUTPUTS AND TOLERANCES 

A c H I 
ah FLIGHT LINE TOL. AN/APM-123 (V) 

ALTITUDE (KTS) ±FT. MODE C CODE 
OUTPUTS 

0 so 60 0660 
0620 
0630 

1000 so 70 0360 
0320 
0330 

3000 so 100 4.260 
4220 
4230 

10000 so 130 6560 
6544 
6510 
6520 
6530 

~0000 50 190 7760 
7740 
7710 
7720 
7730 

JOOOO 50 230 1640 
1460 
1440 
1410 
1420 
1430 
1010 

:J:iOOO 50 250 5514 
5164 
5144 
5114 
5124 
5134 
1144 

Figure 78-4. Mode C Altitude Test Points 

82AB Change 19 15 July 1973 
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(23) Wait at least 15 seconds and turn master switch 
(7) to OFF. 

(24) Wait at least 15 seconds and turn master switch 
(7) to STDBY and after 15 seconds to NORM. 

(25) Briefly depress the press to test switch on the 
test set. ACCEPT light shall ILLUMINATE. REPLY light 
(3) shall ILLUMINATE. 

( 26) Repeat steps 21, 23, and 24 above but do not 
repeat step 22. 

(27) Briefly depress press to test switch several 
times and observe the following: 

(a) REJECT light on test set shall ILLUMINATE. 

(b) IFF caution light shall ILLUMINATE. 

(28) Using the KIK-18, key the KIT-1A. Close the 
access door. Briefly depress the press to test switch and 
observe the following: 

(a) ACCEPT indicator shall ILLUMINATE. 

(b) REPLY light (3) shall ILLUMINATE. 

(c) IFF caution light shall extinguish. 

(29) Place MODE 4 code switch (1) to ZERO and 
the AUDIO-OUT-LIGHT switch (15) to AUDIO. 

(30) Place the press to test switch in the LOCK 
position and observe the following: 

(a) REJECT light on test set shall ILLUMINATE. 

(b) Audio tone shall be heard in the headset. 

(c) IFF CAUTION light shall ILLUMINATE. 

(d) Reply light shall extinguish. 

ak. Test procedure- TS-1843 test set. 

NOTE 

Do not change any of the bench set adjust­
ments on the TS-1843 test set. 

(1) Place function switch to self test and MODE 
switch to 1. 

(2) Press the test light (5) and check that the 
light ILLUMINATES. 

(3) Place the RAD TEST -OUT- MON switch (9) 
to OUT position. 

(4) Place MODE switches M-1 (2), M-2 (4), M-3/A 
(6), and M-C (8) to test position one at a time and observe 
that the green test light (5) displays a steady light as each 
switch is actuated. This indicates the airborne test set 
(TS-1843) is interrogating and the receiver-transmitter has 

responded with a "GO" evaluation for system performance, 
including receiver sensitivity and frequency, transmitter 
power output and frequency, decoding; reply framing pulse 
spacing and antenna system VSWR. If the test light (5) 
does not ILLUMINATE, the TS-1843 is probably faulty 
since previous tests would have detected a defective 
receiver-transmitter. 

NOTE 

Power must be applied to the altitude encoder 
to obtain a "GO" indication with MODE C 
switch (8) in the test position. 

( 5) Place function switch to SYSTEM. 

(6) Place RAD TEST-OUT-MON switch (9) in 
MON position. Place M-2 (4), M-3/A (6) and M-C (8) 
switches to the OUT position and M-1 (2) to ON. Place 
press to test switch on AN/APM-123 to LOCK position. 

(7) Place MODE selector to 1. Test light (5) 
should ILLUMINATE. 

(8) Place M-1 switch (2) to OUT and M-2 
switch (4) to ON. 

(9) Rotate MODE selector to 2. Test light (5) 
should ILLUMINATE. Repeat this procedure for MODE 
3/A and C. 

NOTE 

When not being properly interrogated by the 
AN/APM-123, the test light (5) may blink at 
a slow steady rate when the RAD TEST-OUT­
MON switch (9) is in MON. This is normal and 
does not indicate a failure. No light or a random 
flickering light indicates a malfunction. 

(10) Return the RAD TEST-OUT-MON switch 
(9) to OUT and master switch (7) to OFF. 

(11) Remove power from all test equipment and 
disconnect all test cables. 

(12) Place inverter switch to OFF. 

(13) Disconnect externalpower from aircraft. 

NOTE 

After completion of checkout procedure, be 
sure connector on KIT-1A/TSEC harness on 
MT-4578/U is protected. 

78-17. Test Procedure· Complete System. 

78-18. GENERAL. 

The following procedure is designed to provide a complete 
transponder system check using the test signal insertion 
provisions provided for both the upper and lower antennas. 
The AN I APM-123 will be connected to the appropriate 
test receptacle in lieu of connecting to the antenna cable. 

Change 19 15July 1973 82AC 
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NOTE 

Test equipment required is the same for the 
radiation test and listed in paragraph 7B-14. 

a. Test equipment hookup. 

(1) Locate the test set ANIAPM-123 in the aft 
section of the aircraft. 

(2) Connect the ANIAPM-123 to either 115vac, 
400 cycle or 28vdc power source. 

(3) Disconnect the RF cable from probe jack on 
the ANIAPM-123 test set and attach the CG 409GIU 
cable to the probe jack. 

( 4) Disconnect the aircraft antenna cable from 
the RT859 receiver transmitter and connect the attenuator 
CN10881U or CN1088AIU to the receiver transmitter. 

( 5) Connect the CG 409G IU cable from the AN I 
APM-123 test set to the attenuator. 

(6) Apply external power to aircraft. 

(7) Engage ANIAPX-72 circuit breakers (6 each). 

(8) Place inverter switch to MAIN and load 
monitor switch to OVERRIDE. 

(9) Place the DIR-RAD switch on test set ANIAPM-
123 to DIR. 

b. Test procedure for RT859 receiver transmitter. 
With the test set AN I APM-123 connected to check point 
1 as shown in figure 7B-5 perform operational check out 
as described in paragraphs 7B-15 and 7B-16. 

c. Test procedure for test set TS1843 and associated 
wiring. With the test set ANIAPM-123 connect to check 
point 2 as shown in figure 7B-5, perform operational check 
out as described in paragraphs 7B-15 and 7B-16. 

d. Test procedure for antenna lobing switch, upper 
antenna. With the test set, ANIAPM-123, connected to 
check point 3 as shown in figure 7B-5, and the antenna 
select switch in UPPER, perform the operational check out 
as described in paragraphs 7B-15 and 7B-16. 

e. Test procedure for antenna lobing switch, lower. 
antenna. With the test set, ANIAPM-123, connceted to 
check point 4 as shown in figure 7B-5, and the antenna 
select switch in LOWER, perform the operational check 
out as described in paragraphs 7B-15 and 7B-16. 

f. Test procedure for test receptacle, upper antenna. 
With the test set, AN IAPM-123, connected to check point 
5 as shown in figure 7B-5, and the antenna select switch in 
UPPER, perform the operational check out as described in 
paragraphs 7B-15 and 7B-16. 

82AD Change 19 15 July 1973 

g. Test procedure for test receptacle lower antenna. 
With the test set, AN IAPM-123 connected to check point 
6 as shown in figure 7B-5, and the antenna select switch in 
LOWER, perform the operational check out as described 
in paragraphs 7B-15 and 7B-16. 

78-19. Removal of C-6280/APX-72 Control. 

a. Turn OFF dectrical power. 

b. Unfasten four dzus fasteners and pullwntrol from 
the stationary panel. 

c. I )isconnect the electrical connections and remove 
from aircraft. 

78-20. Installation of C-6280/APX-72 Control. I 
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c. Checkout the control. (Refer to paragraph 7B-I :3.) 

I 78-21. Removal of RT859/APX-72 Transponder. 

a. Turn ( lFF electrical power. 

h. Remove electrical connectors. 

c. Loosen 2 lock holts. 

d. Pull transponder from mounting base and remove 
from aircraft. 

I 78-22. Installation of RT859/APX-72 Transponder. 

a. Set transponder in mount. 

h. Secure 2 lock holts. 

c. Secure electrical connectors. 

d. Checkout transponder. (Refer to paragraph 7B-l3.) 

I 78-23. Removal of TS-1843/APX Test Set. 

a. Turn OFF electrical power. 

h. Unfasten two dzus fasteners. 

c. Disconnect electrical connector and two coax con­
nectors. 

d. Lift up on front of the unit and pull from mount. 

I 78-24. Installation of TS-1843/APX Test Set. 

a. Slide unit into mount. 

L. Fastt·n two dzus fastener,;. 

c. Connect electrical connector and two coax connet·­
tors. 

d. Checkout test set. (Refer to paragraph 7B-l:3.) 

78-25. Removal of SA 1474 Lobing Switch. 

a. Turn UFF electrical power. 

h. Disconnect three antenna coax connectors and win· 
bundle. 

c. Unfasten two quick-disconnect fastem,rs at forward 
end of switch. 

d. Slide switch from mount. 

78-26. Installation of SA 1474 Lobing Switch. 

a. ~!ide switch into mount. 

b. Fa,;ten two quit:k-disconrwct fa,.;ten•·r,; at fon,ard t·nd 
of mount. 

c. Connect thn'e coax connectors and win' lmndlt·o. 

78-27. Removal of AT-741/A Antenna. 

a. Turn ( )FF electrical power. 

b. Disconnect antenna coax. 

c. Remow six mounting scrn\ sand remove antt·nna 
from aircraft. 

78-28. Installation of AT-741/A Antenna. 

a. Urientate antenna to mounting position and align 
mounting holt's. 

b. lnAall six mounting screw:-;. 

c. Connect antenna coax. 

Change 19 15 July 1973 82AE 

I 

I 

I 

I 



AIM SYSTEM T.O. 1T·29A·2-11 

6 7 

13 

4 

5 8 9 12 14 

1. AIC INTERPHONE 8. VHF, WILCOX 807 

2. VOR NO. 1 9. UHF, ARC-27 

3. INSTRUMENT SELECT SWITCH 10. VOR NO. 2 

4. TACAN, ARN-21A 11. IFFISIF CONTROL PANEL 

5. COMMAND TRANSFER AUDIO SWITCHES 12. HF, 714E·2 

6. ADF, C-1514IA 13. IFFISIF CAUTION PANEL 

7. RADAR, C-4881 14. INTERPHONE, AIC 

T-29A AND T-298 MODEL AIRPLANES (TYPICAL) 

Figure 78-5. Overhead Control Panel Perspective (Sheet 1 of 2) 
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2. COMPASS A!JDIO 
3. LOUDSPEAKER 
4. # 1 VOR 
5. INST. SEL. SWITCH 
G. TACAN ARN-21A 
7 BLANK 
8. COMMAND TRANSFER AUDIO SWITCHES 
9. ADF C-1514'A 

10. RADAR C-4881 
11. VHF WILCOX SO" 

12. UHF ARC-27 
13. # 2 VOR 
14. TRANSPONDER CONTROL, C-6280 ( ) (P), APX 
15. HF 714E-2 
16. COMPASS AUDIO 
17. FASTEN SEAT BELT 
18. NO SMOKING 
19. !FF/SIF CAUTION PAI>EL 
20. PANEL, 71<10343-10 
21. A/C INTERPHONE 

-1 CONTROLS INSTL. -T-29A, B (SINGLE ADF MODELS) VIEW LOOKING AT COCKPIT OVERHEAD PANEL 
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I. INTERPHONE C-826 
2. BOMB SCORING TONE SWITCH OR PA CONTROL PANEL 
3. # I VOR 
4. INST. SEL. SWITCH 
5. TACAN ARN-21A 
6. BLANK 
7. INTERPHONE C-824 A!C-10 
8. ADF C-1514.' A 
9- BLANK 

10. RADAR C-4881 
II. VHF WILCOX 807 
12. UHF ARC-27 
13. # 2 VOR 
14. TRANSPONDER CONTROL, C-6280 ( ) (P)/ APX 
15. INTERPHONE C-824 AIC-10 
16. CONTROL ASSEMBLY. 7037134-10 
17. INTERPHONE C-826 
18. H.F. 714£-2 

-3 CONTROLS INSTL, T-29C, D (EARLY MODELS) VIEW LOOKING AT COCKPIT OVERHEAD PANEL 

Figure 78-5. Overhead Control Panel Perspective (Sheet 2 of 2) 
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ANTENNA, AT 741/A 
& GASKET 

SCREW 
(6 PLACES) 

T.O. 1T-29A-2-11 

AIRPLANE 

FUSELAGE SKIN _ ___,. 

Figure 78-6. Transponder Set Antenna (A T141 /A) Perspective 
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Figure 78-7. Receiver-Transmitter RT-859/ APX-72 

Change 19 

AIM SYSTEM 

15 July 1973 82AJ 



00 
N 
)> 

" 
(") 
:::r 
Q) 

::l 
(Q 

ct> 
..... 
10 

..... 
tTl 
c.. 
c:: 
< 
..... 
10 
"'-1 
w 

RT 859/ APX72 
RECEIVER­
TRANSMITTER 

CAUTION 

DO NOT CONNECT THE 
TEST SET TO TEST POINTS 

& THRU & WITH 
LESS THAN 50DB OF 
ATTENUATION INCLUDING 
THE CABLES. DO NOT 
USE ATTENUAJ;:OR AT 
TEST POINTS (:1:::. AND & 

J5 

r-J.---ADAPTER u UG564/U 

lr
ATTENUATOR 
CN1088/U 

OR 
CN1088A/U 

&.- -CABLE 
UG409G/U(25 FEET) 

c(}l• RF 
~~--------------~~, PROBE 

AN/APM123 
TRANSPONDER 
TEST SET 

1J3 ANTENNA 

I ANTENNA 
LOBING 

TS1843 ~ ffi L -- I SWITCH 
TEST SET SA1474 

& 

&C 
UPPER ANTENNA 

TEST JACK 

6DESIGNATES TEST POINTS 

Figure 78-8. Block Diagram, Complete AN/APX-72 Systems Test, Direct Method 
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Section VIII 

GENERAL WIRING INFORMATION 

Conte11ts 

Description 

Wire Maintenance 

Trouble Shooting Electronic Systems 

General Maintenance Notes 

Page 
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~~----o_E_sc_R_•_Pr_•_o_N _____ I 
8-1. GENERAL. 

This section contains information in the use of wiring 
diagrams, coding and specifications of aircraft wiring, 
and wire selection and routing. Included in the latter 
paragraphs is a general discussio.n of wire maintenance 
and trouble shooting. Sections IX, X, and XI contain 
the wiring diagrams for the radio communications sys­
tems on the T-29A, T-29B, T-29C, and T-29D airplanes, 
respectively. 

8-2. WIRING DIAGRAMS. 

Wiring diagrams furnish the detailed information re­
quired for replacing or rewiring the items of electronic 
equipment. Wiring in the airplane is numbered and 
connected exactly as shown on the wiring diagrams. 
Interconnection between electronic circuits is indicated 
on the diagrams by reference to the manufacturer's 
drawing number- to find this reference, refer to the 
CROSS REFERENCE INDEX. A study of the appli­
cable diagram will clarify the make-up and function of 
each power, control, and instrument circuit, and will 
guide the mechanic in tracing each circuit. The dia­
grams also aid in continuity checking, and general and 
specific trouble shooting on inoperative or defective 
circuits. Wiring diagrams are the most important tool 
in trouble shooting electronic systems. 

8-3. HOW TO READ A WIRING DIAGRAM. 

See figure 8-1. 

8-4. HOW TO USE A WIRING DIAGRAM. 

See figures 8-1 and 8-2. Wiring diagrams are used for 
general familiarization of a system, and are used, in 
conjunction with trouble shooting lists, in locating 
shorted or open circuits. As every wire in a circuit is 
marked exactly as noted on the diagram, and routing 
is shown through the various plugs and other connec­
tion points, reference to the diagram will locate any 
circuit in the airplane. After the circuit has been lo­
cated, the trouble shooting list is again referred to for 
complete testing and isolation of the trouble. Each 
electronic wire is identified by a coded wire number 
fastened to both ends of the wire, and at intervals along 
the wire. The wire number on the wiring diagram 
verifies the number on the actual wire in the airplane, 
for positive identification of a particular circuit, and 
location within the circuit. Figure 8-2 shows an example 
of typical wire number. The broken number "2" indi­
cates there is a duplicate item of equipment having the 
same wire identification. The "H" indicates the elec­
trical wire is used in the Heating, Ventilating, and De­
Icing circuit. The "R" indicates the wire is in the elec­
tronic Radio circuit, and the "L" that it is in Radio 
Liaison. The numbers "215" and "85" are the wire 
numbers. "A" and "F" indicate the wires are in the 
first and sixth segment from the source of power. Seg­
ment numbers are designated by the letters of the 
alphabet: A for 1, B for 2, etc. The letter "I" is not 
used. The broken "N" indicates that these wires com­
plete the circuit to the ground network. If more com­
plete information on a component is desired, make 
reference to the equipment list, using the equipment 

83 
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RADIO JUNCTION BOX 4l)__ RADIO RACK 
------------------, ~-----------

~ : 

1 RADIO 

I 

Rl 17A 16 I 

0 : 

28Y 
DC 

Rl51A8 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

Rl 5188 _,.I ___ _, 2: 

I I 

501 

DYNAMOTOR 

_n RL52A8 31 

- i 4~~~? 
___________________ j L _________ _ 

38258 

NOTE ~ 
240-0037410 (REF) 

REFER TO 240-0037 410 FOR 
COMPLETE CIRCUIT 

() Power source. 

0 Coble number. 

a Equipment description. 

C) Title of drawing. 

0 Equipment item number. Refer to 
equipment list for additional information. 
!Internal wiring not shown.) 

0 
0 
4D 
0 
0 

~RADIO SET AN/ARC-8 
ILIAISONI CIRCUIT 

Manufacturer's diagram number. 

Coble segment letter. 

Equipment location. 

Coble segment letters increase as circuit 
progresses through terminal connection. 

Harness numbers. 

Figure 8- J. How To Read A Wiring Diagram 

item number noted on the w1nng diagram. When it 
is desired to order a component, reference to the noted 
manufacturer's drawing number may be made. 

8-5. LOCATION OF WIRING DIAGRAMS. 

For location of the wiring diagrams, refer to Section 
IX, X, and XI. 

8-6. SYSTEM WIRE CODES. 

See figure 8-2. 
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LETTER 

A 

B 

c 
D 

SYSTEM 

Armament 

Photographic 

Surface Controls 

Instruments (other than flight or engine 
instruments). 

LETTER 

E 

F 

G 

H 

J 
K 

L 

M 

SYSTEM 

Engine Instruments 

Flight Instruments 

Landing Gear 

Heating, Ventilating, and De-Icing 

Ignition 

Engine Controls 

Lighting 

Miscellaneous 

P DC Power 

Q 
RA 

RL 

RM 

Fuel and Oil 

Radio Instrument Landing 

Radio Liaison 

Radio Marker Beacon 
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38012 

"'''·r . ~-- ...... -DT I : 
I 1 

~ ~--GROUND LEITER 

I CABLE SIZE NUMBER 

i CABLE SEGMENT LEITER 

I 
I 
I 
I 
I 

L----CABLE NUMBER 

c_-----CIRCUIT FUN(.,,~~ LEITER 

-----------UNIT NUMBER 

APPLIES TO All CIRCUIT FUNCTIONS EXCEPT R, S, 
T AND X. 

y 'llfL~,No "m' 
I CABLE SIZE NUMBER 

: CABLE SEGMENT LEITER 

: --CABLE NUMBER 

I 
I 

'------CIRCUIT DESIGNATION LEITER 

I c_ _____ CIRCUIT FUNCTION LEITER 
I 
L ________ UNIT NUMBER 

APPliES ONLY TO CIRCUIT FUNCTIONS R, S, T AND X 

Figure 8-2. Wire Identification Code 

LETTER 

RN 

RU 

RV 

RZ 

SA 

SN 

SQ 

ss 
\X' 

XA 

XB 

XC 

XN 

XP 

XV 

Fe 

Cn 

SYSTEM 

Radio Navigation 

Radio Command UHF 

Radio Command VHF 

lnterphone and Public Address 

Radio Altimeter 

Radar Navigation 

Radar Bombing 

Radar Search 

\X1arning and Emergency 

Three-phase Power 

Three-phase Power 

Three-phase Power 

AC Power Neutral or Ground 

Inverter or Alternator DC Power or 
Control 

Inverter or Alternator AC Power or 
Control 

Iron \X'ire (black insulation- med in 
thermocouple leads) 

Constantan \X'ire (yellow insulation­
used in thermocouple leads) 

8-7. IDENTIFICATION CODE. 

See figure 8-2. 

a. UNIT NUMBER. Where two or more identical 
items of equipment are installed in the same airplane. 
the unit numbers- I, 2, 5, 4, -may be prefixed to 
differentiate benveen wires where it is desired that the 
equipment have the same wire identification. This re­
quirement is mandatory for etjuipment listed under cir­
cuit function letters R, S, and T. l n urder to facilitate 
interchangeability requirements, identical wiring lo­
cated in left and right wings, nacelles, and major inter­
changeable structural assemblies may have the same 
wire identification and the unit number is not required. 

b. CIRCUT Fl)NCTION LETTJ:R. The circuit 
function letter is used to identify the circuit function 
specified in paragraph 8-6. \X'here a wire is used for 
more than one circuit function, the circuit function letter 
of that circuit which is functionally predominant shall 
apply. 

c. CIRCUIT DESIGNATION LETTER. The circuit 
designation letter provides a refinement of the circuit 
function specified in paragraph 8-6, and shall be used 
only with circuit function letters R, S. T, and X. All 
other circuit functions shall not have a circuit designa­
tion letter. 

d. WIRE NUMBER. The wire number, which shall 
consist of one or more digits. is used to differentiate be­
tween wires in a particular circuit. A different number 
shall be used for wires not having a common terminal 
or connection. \X'ire numbers 1.000 to 1.999 inclusin 
shall be resen·ed for us::! by the proc1ring agency to 
identify wires installed by service modifications. 

e. WIRE SEGl\IENT LETTER. A wire segment is 
a wire between two terminals or connections. The wire 
segment letter is used to differentiate between wire 
segments in a particular circuit. A different letter shall 
be used for wire segments having a common terminal 
or connection. As a design objective. wire segments 
should be lettered in alphabetical sequence, and the 
letter "A" should identify the first segment of each 
circuit starting at the power source. 

f. WIRE SIZE NUMBER. The wire size number Js 

used to identify the AN or AL si:ze of the wire. 

g. GROUND LETTER. Ground wire letter "N" is 
used as a suffix to the wire identification code to identify 
any wire that completes the circuit to the ground net­
work. Any such wire shall be capable of being con­
nected to the ground network of the airplane electrical 
system without causing malfunctioning of the circuit. 

8-8. HOW TO FIND A WIRE NUMBER. 

a. Identify the system code letter; refer to paragraph 
8-6. 

b. Check the alphabetical index in Section IX, X, or 
XI for the figures that would be applicable to the 
identified system. 
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c. Check each applicable wiring diagram for the de­
sired wire number. 

d. \X'hen the wire serial number is found on a wiring 
diagram; find the desired segment number. 

8-9. WIRE SELECTION. 

The wires in a circuit must be of gage specified on the 
wiring diagram, and should not be kinked, frayed, or 
ruptured. General purposP low tension copper wiring, 
conforming to specification AN-J-C-48, is used in the 
airframe electrical installations, whether as individual 
wires, wire bundles, or routed through flexible or rigid 
conduit. 

8-1 0. WIRE GAGES. 

The size (gage) of the wire is designated in the Amer­
ican Wire Gage number (A.W.G.)- this system uses 
even numbers. The larger the number, the smaller the 
wire. The ampere rating, or current rating, of the wire 
is the amount of continuous duty current a wire will 
handle without appreciable heating. The fuse capacity 
of any wire is the maximum current the wire will carry 
without causing the strands to fuse together. When a 
wire is chosen for a particular installation, the wire size 
selected is one having a current rating equal to, or 
higher than, the maximum current the wire must carry. 
For example, a certain size wire will carry a load com­
patible with its heating effect tolerance, but because of 
irs length there is the danger of an excessive voltage 
drop. To overcome this, a larger wire with a higher 
current rating would be used. In a 28-volt de circuit, 
the allowable voltage drop for a continuous-duty cur­
rent is 1-volt. If it is intermittent-duty current, a 2-volt 
drop is permitted. Intermittent operation may be de­
fined as full loading of a circuit for not more than 3 
minutes out of 20 minutes. 

RESISTANCE OF 
WIRE !OHMS BUNDLE FUSE 

WIRE SIZE PER 1 000 FEET RATING CAPACITY 
AT 20' C.l IAMPERESI IAMPERESI 

20 10.25 7.5 5 
18 6.44 10.0 15 
16 4.76 13.0 20 
14 2.99 17.0 30 
12 1.88 23.0 35 
10 1.10 33.0 50 

8 0.70 46.0 70 
6 0.436 60.0 100 
4 0.274 80.0 125 
2 0.179 100.0 175 
0 0.114 150.0 250 
0 0.090 175.0 300 

8-11. WIRE ROUTING. 

See figure 8-3. When a wire is replaced, it must be in­
stalled the way it was originally; that is, at least tied 
along the same bundle (harness). There must not be 
any shortcuts, short wires, an excess of slack, or an ex­
cess in tension in the replaced wires or individual wire. 
Wires must not be ro:.~ted where an abrasion might 
occur, or where damage from battery acid fumes, fluids, 
exposure, or excessive heat would impair their relia­
bility. When it is necessary to install wires in critical 
areas, they must be carefully insulated and correctly 
tied. All wires and clips, conduits, etc., must be kept 
a minimum of 2 inches from tubing containing com­
bustible fluids- fuel, oil, hydraulic fluid, alcohol, and 
oxygen. A minimum of 12 inches must be maintained 
between wiring and oxygen lines in the vicinity of 
tubing containing combustible fluids. The referenced 
figure shows color and symbol coding found on the 
airplane tubing. In any event, wires shall not be at­
tached to these lines or equipment. 

~~---VV--I_R_E_M __ A_IN--TE_N_A __ N_c_E ____ ~I 

8-1 2. GENERAL. 

When installing and or maintammg components or 
wiring, general security and condition of adjacent in­
stallations should be observed. Check terminal strips 
for surface cracks or breaks and security of connections; 
bonding and grounding jumpers for fraying, deteriora­
tion, or presence of corrosion. Wiring must not be 
attached to flexible conduits for support. Wiring may 
be spliced by use of a sta-kon connector. Emergency 
repairs may be accomplished by soldering wires 
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together, but all soldered connections will be replaced 
with an appropriate size connector as soon as possible. 
Splices must be covered with transparent insulating 
tubing extending at least 0.5 inch over each end and 
tied securely. Splices shall be staggered to prevent 
shorts due to puncturing of the insulation and to pre­
vent excessive enlargement of the bundle. Permanent 
splices can not be used for salvaging short lengths of 
wire. Where wrapping type insulation is required for 
protection of wiring, use only plastic tape (Scotch 
Number _1.1) or vinyl tape. Other insulating tapes may 
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FUEL SYSTEM r I It I 6 COMPRESSED r I 1~1~ !GASOLINE I AIR 

INSIGNIA INTERNATIONAL 
RED ORANGE 

AIRCRAFT 
GREY 

WATER INJECTION r I I I ~I 6 BREATHING ( I 1~1~ SYSTEM OXYGEN 

INSIGNIA INSIGNIA LIGHT GREEN 
RED RED 

r I 1~1 ~ r I 
~" 0 

~ 
ooo 
o o

0 

LUBRitATION AIR 0 0 

I 
oo 
0 00 

SYSTEM CONDITIONING 0 0 
oo 
0 00 

0 0 

LIGHT YELLOW MAROON AIRCRAFT 
GRAY 

HYDRAULIC ( I I 1~1 ~ FIRE ( I 1~1~ SYSTEM PROTECTION 

LIGHT LIGHT MAROON 
BLUE YELLOW 

WARNING SYMBOL y lgl J INSTRUMENT ( I I l21~ !Adjacent to 
AIR system tapes) 

INTER- LIGHT 
NATIONAL BLUE 
qj!ANGE 

NOTES 
1. Filler, ventilation and drain lines have the 

same coding as the system to which 
attached. 

2. The word FILLER, VENT, or DRAIN, as 
applicable, is printed on the tape. 

3. Black lettering on white tape designates 
systems which do not have color 
coding. 

4. The colors are as indicated. 
38125..4. 

Figure 8-3. Tube Color Coding Chart 
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be used in emergencies, but will be replaced as soon 
as possible. 

Use of friction tape is strictly prohibited, as 
it contains certain materials that are destruc­
tive to some wiring insulation. 

8-13. WIRE DAMAGE LIMITS. 

Wire damage to the extent shown on the following 
list does not seriously affect conductivity. If damage 
exceeds these limits however, the wire must be replaced, 
or repaired by installing a pern1anent splice; refer to 
paragraph 8-17. When cuts or nicks are discovered 
which do not require splicing or replacement, repair the 
defective insulation by wrapping with plastic or vinyl 
tape. Other insulating tapes may be used in emer­
gencies, but must be replaced as soon as possible. 

NUMBER OF STRANDS CUT OR NICKED 

BETWEEN CON- AT SEGMENT 
WIRE SIZE (GAGEl NECTION POINTS CONNECTION 

IN EACH SEGMENT POINT 

22 through 18 1 None 
(7 strand) 

----~ 

22 through 10 2 2 
(19 strand) 

8 through 6 3 3 

4 through 0 5 5 

8-14. TERMINALS. 

Terminals are installed at the ends of a conductor to 
make a firm, easy, dependable, and safer connection 
between the source of power and the unit to be op­
erated. There are two general categories of terminals, 
the soldered and the solderless. The solderless is the 
most commonly used in aircraft. Terminals are never 
bent out of line with the wire unless absolutely neces­
sary, and never past an angle of 60 

8-15. WIRE REPLACEMENT. 

Always replace damaged wires with w1res of the same 
gage and composition as the original. In those in­
stances where conduit installations occur before re­
moving the damaged wire or wire group, secure a fish 
tape to one or more of the wires to be removed. By 
pulling the wire through the conduit and out the op­
posite end, the fish tape is threaded through the conduit 
and may be used to pull the new wire back through 
the conduit and into position. After a conduit repair 
has been completed, without the fish tape installed, the 
tape may be pushed through the conduit and used to 
pull the cable back through the conduit. If this method 
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fails, or if a tape or suitable equivalent is not available, 
the following procedure may be used: 

a. Place the knotted end of a cord a few inches with­
in the conduit. 

b. Place a compressed air nozzle at the opening, and 
feed the cord into conduit while allowing the com­
pressed air to blow the cord through, and out the op­
posite end. Work from the highest end of the conduit, 
so the cord will have the aid of gravity. Use the cord 
to pull a spare length of wire into the conduit which 
will in turn be used to pull the cable bundle into the 
conduit. 

c. \X1ith a series of half-hitches, lace the cable end so 
each terminal will be held close to the wire bundle; 
refer to paragraph 8-16. 

d. Align the wire bundle with the conduit and pull 
on the opposite end of the cord. If it is difficult to pull 
the wires through a long conduit, pull the wires out 
and rub the lacing and wires with paraffin. 

8-16. WIRE LACING (SPOT-TYING). 

See figure 8-4. Lacing or spot-tying of wire groups and 
bundles is required within switch and junction boxes 
and on switch box covers. Where a number of wires 
enter a box, individual groups should be tied separately 
to facilitate wire removal and replacement. Use Speci­
fication MIL-C-5649, No. 12 cord for large wire bundles 
(12 or more wires) and No. 6 cord for small wire 
bundles, to spot-tie all long runs of wire every three 
inches. Be sure to spot-tie the wire bundle before each 
lead-off, regardless of the length of the run. Care must 
be taken to keep all wires within the bundle parallel 
and so arranged that the consecutive lead-off wire will 
be on the outside of the bundle. The most satisfactory 
method of lacing a wire group is with a wire-lacing 
knot as follows: 

a. Double a one-foot length of spot-tying cord and 
form a double loop on the closed end. 

b. Place the free end of the cord around the wire 
bundle and through the double loop. 

c. After making sure that all wires within the bundle 
are parallel, pull on the free ends of the cord until the 
double loop is pulled tight against the cords. 

d. Draw the lacing knot tight against the wire bundle 
by separating the two free strands and pulling them 
in opposite directions. 

e. Tie an overhand knot and draw it tight against 
the lacing knot. Trim the excess cord to within 0.25 
inch of the knot. 

f. Coat knot with orange shellac or clear lacquer. 

NOTE 
Another method of lacing (for junction boxes 
only) is the use of a continuous series of single 
overhand knots. At the end of the series, this 
lacing can be secured bv a double overhand 
(square) knot. 
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LACING 
KNOT ----------~~ 

CORDS KEPT 
PARALLEL 
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(J 
/ 

LACING KNOT 
DRAWN TIGHT 

BY PULLING 
lOOSE ENDS IN 

GENERAL WIRING INFORMATION 

OVERHAND KNOT 
AFTER LACING KNOT 

HAS BEEN DRAWN 
TIGHT 

OPPOSITE DIRECTIONS~ 

FORMING LACING KNOT COMPLETING LACING KNOT 

SINGLE OVERHAND KNOT WIRE LACING 
(FOR JUNCTION BOXES ONL Yl 

Figure 8-4. Wire Lacing Knot, Typical 
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8-17. REPAIR OF DAMAGED OR 

BROKEN WIRES. 

Damaged or broken wires may be spliced by removing 
the damaged area of the wire and attaching a two-way 
connector ( AF Drawing No. 44A9215 ). Another type 
of repair is the use of the quick-disconnect splice. 
Where frequent removal of electrical or electronic 
equipment is required, this type of connection is gen­
erally used. It is also used in splicing wire bundles 
when a portion of the wire is installed in a prefabricated 
assembly, such as connecting the wire of a wing section 
to the wire of the fuselage or other connecting assem­
blies. Emergency repairs may be made by twisting and 

soldering, taping and shellacking when a standard con­
nector is not available. When this is done, the splice 
should be properly repaired at the first opportunity. 
Not more than two splices should be made per wire 
segment and these must be spaced at least four feet 
apart. Splices must not be made inside clamps or me­
tallic conduit. Replacement wires must always be the 
same gage and composition as the original wire. Re­
number replacement wires the same as the original 
wire. Do not use splices for salvaging short lengths 
of wire. In a harness containing a group of wires, 10 
percent of the total number of wires in the harness 
can be spliced, provided that the splices are staggered 
sufficiently to prevent shorts due to puncturing of the 
insulation and to prevent excessive enlargement of the 
bundle. 

I..._ __ TR_o_u_sL_E_s_H_o_o_t_•N_G_EL_E_c_TR_o_N_•c_s_v_s_T_EM_s_--'1 

8-1 8. GENERAL. 

Failure of any electronic unit to operate when its con­
trol switch is turned to ON (or equivalent) requires 
that a check be made of the power lead to the unit, to 
determine that it is neither shorted to ground, nor 
open. A lead that is shorted to ground, to another 
electrical or electronic lead, or that has become over­
loaded due to fault within the operative electronic unit 
will cause the protective fuse to blow, or circuit breaker 

to trip. An open circuit between an electronic unit and 
the power source will not cause the fuse to blow, or 
the circuit breaker to trip. After repairs or installation 
of electronic equipment, clear interiors of junction boxes 
and switch boxes of filings, cuttings, bits of solder, nuts, 
pieces of wire, and other foreign matter. Make sure that 
all terminals, terminal nuts, and conduit fittings and 
clamps are secure. Insofar as practicable, the electronic 
system and installation shall be restored to the original 
condition or as modified by official orders. 

8-19. TROUBLE SHOOTING MATERIAL SUPPLY INFORMATION. 

MATERIAL SPECIFICATION 

Cable, electric, low-tension aircraft. MIL-W-5086 

Cable, shielded, electric low-tension (for aircraft). MIL-C-7078 

Conduit, flexible, shielded. MIL-C-6136 

Connectors, electrical. MIL-C-5015 

Cord, cotton waxed. MIL-C-5649 

Cord, fiber glass. (Fiber glass cord will be used for spot-tying wtre 
bundles in areas where high temperatures are encountered.) 

Tape, adhesive sealing rubber and cork vmposition. MIL-T-6841 
--

Terminal, electrical solderless. MIL-T-5042 

Tubing, aluminum, round, seamless. Fed. WW-T-788 

Tubing, aluminum, round, seamless. Fed. WW-T-783 

Tubing, extruded flexible vinyl plastic. " MIL-I-7444A (USAF) 
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8-20. ISOLATING TROUBLE IN 
ELECTRONIC CIRCUITS. 

A short circuit will make the protective circuit breaker 
trip, or will make the limiter fuse blow. An overload, 
because of ground fault within an operating electronic 
unit, will do the same. A short may be caused by a lead 
that is shorted to grOlmd, or to another electrical or 
electronic lead. The reason for a short circuit can usu­
ally be traced to moisture, direct contact with liquid 
seepage, punctured insulation, or chafing due to constant 
rubbing against another lead or against non-electronic 
components of the airplane. Some short circuits can be 
traced by visual inspection of the wire from the tripped 
circuit breaker throughout its entire length to the unit 
it connects to, for charring or discoloration of insulation 
andjor vinyl tubing. A continuity test light or bell unit, 
ohmmeter, or a voltmeter, may be used to verify that 
the trouble is isolated to the charred or discolored area 
-if there is no visible evidence, they may be used as 
positive method of isolating the trouble area. The fore­
going instruments are also used to isolate an open 
circuit. An open circuit between an electronic unit and 
its power source will not cause a circuit breaker to trip, 
or a fuse to blow. Instead, the power will not be con­
ducted at all; or if started, it may flow only partially 
through the circuit, and then directly back to the source. 

8-21. CONTINUITY CHECK PROCEDURES. 

Before making a continuity check, the wire being 
checked must be isolated electrically from any inter­
connecting circuit. When using either a continuity test 
light, bell (ring-out) unit, ohmmeter, or voltmeter, the 
same process of elimination and isolation is used-each 

wire segment is progressively checked until an open or 
shorted area is found. With a continuity test light unit, 
the lamp will illuminate when there is a completed 
(shorted) circuit. It will fail to illuminate when there 
is an open or incomplete circuit. A test bell unit will 
ring or fail to ring, under the respective forgoing con­
ditions. With a voltmeter being used as the test unit, 
a non-voltage (zero) reading during a continuity check 
will indicate a break in the circuit. In checking with 
an ohmmeter, the leads are connected across the circuit. 
A zero ohms reading will indicate circuit continuity. 
When using an ohmmeter, a dial reading is chosen 
(whether it reads R x 1, R x 10, or R x 10,000) which 
is estimated will contain the resistance of the element 
being measured. Generally, a resistance value in which 
the reading will fall midway, or somewhere in the upper 
half of the scale, should be selected. 

When testing with a continuity tester, the test 
leads will be inserted at the segment connec­
tion points only. Under no circumstances will 
the insulation at intermediate points be pierced, 
with either the probes or a sharp instrument 
of any kind. Permanent damage will result if 
this is done. While making a circuit test with 
an ohmmeter, llel'er attempt to check conti­
nuity or measure resistance in a circuit that is 
connected to a source of power. In addition, 
disconnect one end of an element when check­
ing resistance, or the ohmmeter will read 
resistance for the parallel paths. 

IL __ G_E_N_E_R_A_L_M_A_•N_r_E_N_A_N_c_E_N_o_r_E_s _ __.l 

8-22. BONDING. 

Bonding is incorporated at various installations through­
out the airplane to provide electrical conductivity 
between its metallic components. Maintenance of the 
bonding in good condition, to insure good electrical 
conductance, is of the utmost importance. The follow­
ing general instructions will be adhered to when re­
pairing and/or replacing bonding: 

a. Replacement bonding jumpers must be identical 
to the original bonding jumpers. 

b. Where self-locking type nuts are utilized for 
attachment of bonding, only the all-metal locking type 
nut will be used. 

c. Bonding jumpers must be installed so that vibra­
tion, expansion, contraction, or relative movement inci­
dental to normal operation will not break the bonding 
connections, nor loosen them to such an extent that 
their electrical resistance will be affected. 

Bonding jumpers must be installed in such 
a manner that normal operation of any mov­
able component is not hindered, and so that 
bonding braid does not rub against other 
parts, particularly against sharp edges, as dam­
age to the bonding and or to its adjacent com­
ponents may result. 
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38273 I 

92 

AUDIBLE SIGNAL 

HORN BELL 

BATTERY 

__ +...:.......jill I....._--

BUS CROSSING CON­
DUCTOR NO 

CONNECTION 

BULB- ELEC RESISTANCE TEMPERATURE 

FIXED 

CAPACITOR 

CONDUCTOR 

~, 

/ \ 
I 

VARIABLE 

CIRCUIT BREAKERS 

PUSH PUll BREAKER 

SWITCH BREAKER 

CABLE, COAXIAL, SINGLE 

CONDUCTOR- (CONn 

SH-OWING CROSS-ING ---t-t-t-<1 II h>----
CONDUCTORS AND 

TWO CONNECTIONS 

240-3736712 

HARNESS 
IDENTIFICATION 

GROUPED CONDUCTORS OR CABLE SYMBOL INDICATES ACTUAL 
DIRECTION OF CONDUCTOR JOINING GROUP_ 

/ " I \ 
\ 
'- / 

l \ I 
'- I r 

SHIELDED WIRE WITH SHIELD GROUNDED 

----------------
SHIELDED WIRE 

CONNECTION- TERMINAL 

ALL TERMINAL CONNECTIONS IDENTIFIED ON THE SYMBOL 
EXACTLY AS IDENTIFIED ON THE EQUIPMENT. 

CONNECTOR 

ITEM SYMBOL IDENTIFICATION 

PLUG-REMOVABLE ROUND CORNERS ct±1 ASSEMBLY 

RECEPTACLE-FIXED SHARP CORNERS ~ ASSEMBLY 

PIN INSERT p ;) 

SOCKET INSERT s ---< 

Figure 8-5. Electrical Symbols (Sheet J of 5) 
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CONNECTOR- (CONTl 

PLUG AND 
RECEPTACLE 

RECEPTACLE MATED 

~m 
--<A A~ 

B~ 

c~ 

D~ 

--<A~ 
--<B --( BoE--

--<c ----c: c ~ 
--:D --<DE--

DETAILED SYMBOLS 

WHEN PLUG IS CONNECTED TO RECEPTACLE 
BUll T INTO EQUIPMENT, RECPT SYMBOL MAY BE 
OMITTED AS INDICATED. 

POWER 
PACK 

EQUIPMENT-MISCELLANEOUS ELECTRICAl 
OTHER THAN ROTARY AND INSTRUMENTS 

POWER PACK 
AMPLIFIER 
VOLTAGE REGULATOR 
ETC. 

POWER 
PACK 

COOLER 
FLAP 

CONTROL 

WITH 
TERMINALS 

WITH 
CONNECTORS 

THIS SYMBOL IS TO BE USED FOR ANY EQUIPMENT. OTHER THAN 
ROTARY OR INSTRUMENTS, FOR WHICH NO SYMBOL EXISTS. 

WITH TERMINALS 

38273] 

EQUIPMENT- ROTARY ElECTRICAl 
GENERA TOR, MOTOR, ETC. 

WITH 
CONNECTORS 

20A 

FUSE 

RATED AS INDICATED 

GROUND 

j_ 

All EQUIPMENT WHICH OBTAIN CURRENT RETURN THRU GROUND 
BY MOUNTING SHOW THE GROUND SYMBOL COMING FROM THE 
OUTLINE OR PERIPHERY OF THE SYMBOL AS INDICATED. 

HEATER 

AIR CORE 

WITH 
TERMINALS 

VOLTMETER 

lAMP 

COLOR CODE 

A AMBER 

B BLUE 
C CLEAR 
F FROSTED 
G GREEN 
0 ORANGE 
R RED 
V VIOLET 
W WHITE 
Y YELLOW 

INDUCTOR 

INSTRUMENT 

INDICATOR 
METER 

GAGE, ETC. 

AMMETER 

Cff 

IRON CORE 

AC VOLTMETER 

JEWELED INDICATOR 
OR WARNING LIGHT 

Figure 8-5. Electrical Symbols !Sheet 2 of 5) 
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LAMP- (CONT) 

OR 

WITH PUSH TO TEST CIRCUIT 

IF LAMP IS COLORED, INDICATING COLOR IS IN 
CIRCLE. 

MECHANICAL 
LINKAGE 

PIN JACK 

SINGLE WIRE i i i PIN 
SYMBOL 

FIXED RESISTOR 
VARIABLE RESISTOR 
~ 

OR 

133 OHM 

REVERSE CURRENT CUTOUT 

TRIPS ONLY ON REVERSE CURRENT 
(BUS TO GENERATOR) 

BATDO IND 

SW 0 0 GEN 

RHEOSTATS 
75 OHM 75 OHM 

~ ~OFF 
NO "OFF" POSITION WITH "OFF" POSITION 

OR OR 

--~AB ~ __et: ~OFF 
PITOT- STATIC 
TUBE HEATER 

75 OHM 75 OHM 

Al 

Bl 

Xl 

POLARITY 

RECTIFIER 

2PST 

+ -
POSITIVE NEGATIVE 

ARROW INDICATES CURRENT 
FLOW FROM PLUS TO MINUS 

RELAY 

4 CONTACT 

A3~ 

A2~ :1 

Al~ 

Xl~ 

X2~ 
SPOT 

All RELAYS SHOWN IN DE ENERGIZED 
POSITION UNLESS SPECIFIED 

38273-J 2PDT 

SHIELD 
JUNCTION BOX 

SOLENOID 

STARTING 
VIBRATOR 

SWITCH-LOW 
TRAVEL LIMIT 

SHUNT 

.-----., 
I ! 
I I 
[_ ___ _j 

0 POWER CIRCUIT 

0 INST CIRCUIT 

MAG 

IGN SW 

N.C 

~ FLAP 
UP OR~ 

010 
.._ 

N.O. 

POSITION OF ACTUATING DEVICE 
FOR SWITCH POSITION SHOWN 

figure 8-5. Electrical Symbols (Sheet 3 of 5} 
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SWITCH- MICRO 

NORMALLY CLOSED 
SHOWN CLOSED 

SWITCH-PRESSURE 
OPERATED 

SWITCH- TOGGLE 

SPST SHOWN OPEN 

SPST SHOWN CLOSED 

SPST NORMALLY OFF, 
MOMENTARILY ON 

SPOT NO OFF 
POSITION 

SPOT WITH OFF 
POSITION 

SPOT NORMALLY ON, 
MOMENTARILY ON 

SPOT ON, OFF 
MOMENTARILY ON 

DPST SHOWN OPEN 

DPDT ON, OFF 
MOMENTARILY ON 

SHOWN OFF 

SPOT NO OFF 
POSITION, MAKE 

BEFORE BREAK 

0 

0 

NO 

o-­
-:>--OFF 

o--

o-­
---o-- OFF 
~ 

All SWITCHES SHOWN IN POSITION 
WITH NO EXTERNAL FORCE APPLIED 

38273 4 

SWITCH- PUSH BUTTON 

_j_ _L_ 

t t t 
NORMALLY OPEN 

SWITCH- ROTARY 

~ 
---o 

~ 

SINGLE POLE 

NORMALLY 
CLOSED 

DOUBLE POLE 

SWITCH- THERMAL ~ NORMALLY 
CLOSED 

TERMINAL 
STRIP 

EXTERNALLY HEATED 1 

SHOWN WITH BUS 

TRANSFORMER 

~IlL 
IRON CORE 

TRIODE-~ 

GAS FILLED 

TWISTED CABLES 

# 
2 CABLES 3 CABLES 4 CABLES 

Figure 8-5. Electrical Symbols (Sheet 4 of 5} 
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AIR DUCT VALVE ACTUATOR 

MOVEMENT OF MOTOR THROUGH ITS RANGE SETS MICRO­
SWITCHES TO REVERSE MOTOR AT RECEPTION OF NEXT SIGNAL. 

~ FE 

38i73 5 

THERMOCOUPLE 

CN CONSTANTAN 

FE IRON 

CR CROMEL 

AL ALUMINUM 

FUSE BLOCKS 

FUSE BLOCK 

FUSE BLOCK 

Figure 8-5. Electrical Symbols (Sheet 5 of 51 

d. To insure good electrical contact, bonding jumper 
terminal lugs and connection points must be clean prior 
to installation. Any paint, or other foreign matter, must 
be thoroughly removed from the contact area. 

8-23. CONNECTOR PLUG MAINTENANCE. 

When connecting plugs are inspected for condition, they 
should be checked for corrosion, indication of overheat­
ing, and for security of connections. To check for cor­
rosion, the plug must be disconnected from its mating 
part. This is accomplished by breaking the safety wire, 
screwing the coupling ring off, and pulling the plug 
body straight out from its receptacle. The plug must 
not be disconnected from the receptacle by pulling it out 
by the attached wires. Corrosion may be found in either 
the female contact or on the surface of the male con­
tact. Corrosion can be detected by its gray-white, 
powdery appearance. When corrosion is discovered, the 
contacts of the plug must be cleaned with a brush or 
clean rag which has been dipped into a non-corrosive 
solvent, or alcohol. Also check the plug for damaged 

96 

threads, and general condition, of the coupling ring. 
Prior to re-installation of the connector plug, the 
threads on the coupling ring must be lubricated with a 
thin coat of anti-seize compound, Federal Specification 
VV-P-236, or Dow Corning No. 4 compound, Speci­
fication MIL-L-8660. When installing the plug, the 
keyway and key must be mated properly, and the plug 
then pressed into the receptacle with a light hand pres­
sure. The coupling ring is then engaged and tightened 
finger-tight. A strap wrench or other approved tool is 
then used to tighten the coupling ring approximately 
0.12 5 inch beyond the finger-tight position, and new 
safety wire is installed. 

8-24. ELECTRICAL SYMBOLS. 

Electrical symbols are used to identify components of 
an electrical system on a wiring diagram. Application 
of these symbols will be found on all wiring diagrams 
and ability to recognize them will facilitate the mechanic 
in analyzing and understanding wiring diagrams; see 
figure 8-5. 
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T-29A WIRING DATA 

Co11tents 

Alphabetical Index of Wiring Diagrams 

Cross Reference List of Wiring Diagrams 

List of Equipment 

Wiring Diagrams 

9-1. ALPHABETICAL INDEX OF WIRING DIAGRAMS. 

TITLE 

Interphone (USAF Combat) Circuit 

Public Address Circuit 

Public Address Control Panel, Typical 

Radio Set AN/APX-25 (Transponder) Circuit 

Radio Set AN/ ARC-8 (Liaison) Antenna Diagram 

Radio Set AN/ ARC-8 (Liaison) Circuit 

Radio Set AN/ ARC-27 (UHF Command) Antenna Diagram 

Radio Set AN/ ARC-27 (UHF Command) Circuit 

]{adio St>t AN/APX-72 (Transponder) Circuit 

Radio Set 6I8T-:) (SSB- Liai~on) Circuit 
Radio Set, Wilcox B07A (VHF COJ\11\IAND) Cireuit 
Radio, Collins VHF 101 Communications 

9-2. CROSS REFERENCE OF WIRING DIAGRAMS. 

CONVAIR DRAWING NO. TITLE 

FIGURE 
NO. 

9-1 

9-2 

9-3 

9-4 

9-9 

9-8 

9-7 

9-6 

9-5 

9-10 

9-ll 
9-12 

10-9B 

240-0037317 Radio set AN/ ARC-8 (Liaison) Antenna Diagram 

T-29A WIRING DATA 

Page 

97 

97 

98 

100 

APPLICABILITY 
SERIAL NO. 

All 

All 

49-1910 to 49-1945 incl. 

50-183 and subsequent 

All 

All 

All 

All 

All 

All T-29A Airplane,; 
incorporating TCTO 
IT-29-621 

50-184 
TCTO IT-29-599 
1T-29-624 

FIGURE NO. 

9-8 

240-0037317 

240-003 7402 

Radio Set AN/ARC-27 (UHF Command) Antenna Diagram 

Public Address Circuit 

9-6 

9-2 

240-003 7410 

240-0037415 

240-003 7416 

240-0037513 

240-0037514 

240-003 7515 

240-0067344 
240-0067352 

240-3937001 

None 
6BE:mJBJ-I 
None 
:\lone 

Radio Set AN/ARC-8 (Liaison) Circuit 

lnterphone (USAF Combat) Circuit 

Radio Set AN/ARC-27 (UHF Command) Circuit 

Radio Set ANjARN-6 (No.4 Compass) Circuit 

Radio Set ANjARN-6 (No.5 Compass) Circuit 

Radio Set ANjARN-6 (No.3 Compass) Circuit 

Table Lights Circuit 
Overhead Switch Panel Lights Circuit 

Public Address Control Panel, Typical 

Radio Set AN/ APX-25 (Transponder) Circuit 
Radio St>t 61BT3 (SSB- Liai~on) Cir('uit 
Badio Set AN/ APX-72 (Transponder) Circuit 
Radio Set, Wilcox B07 A (VIIF Command) Circuit 

Change 19 

9-7 

9-1 

9-5 

T.O. IT-29A-2-12 

T.O. 1 T -29A-2-12 

T.O. 1T-29A-2-12 

T.O. 1T-29A-2-14 

T.O. 1T-29A-2-14 

9-3 

9-9 
9-l J 
9-10 
9-12 
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T-29A WIRING DATA T. 0. 1T -29A-2-11 

9-3. LIST OF EQUIPMENT. 

ITEM TYPE, MODEL, OR 
NO. NAME OF PART MANUFACTURER PART NO. 

27 Amplifier AM-26AjA16 

107 Circuit Breaker AN3161P5 

113 Circuit Breaker AN3161P50 

130 Control Panel 
I 

C-405AjA 

132 Control Panel C-699/AIC 

133 Control Panel C-695jAIC 

134 Control Panel C-701/AIC 

135 Control Panel C-704jAIC 

141 Control Panel-Pilots' 
Interphone C-383/AIC 

146 Control Panel-Radio 
Operator's Interphone ... C-389/AIC 

165 Dynamotor ... DY-17jART-13A 

172 Filter . . . . . ... F-21/ARA-9 

242 Jack JK-26 

243 Jack . . . . JK-33A 

244 Jack ... U-82/U 

245 Jack Utah Radio Products Co. Type 34A 

246 Jack Box J-139AjAIC 

247 Key Type J-37 

293 Loop Antenna-Radio Compass AS-313B/ ARN-6 
.. ...,,,/ 

294 Loudspeaker Racon Elec Co MN-15B 

464 Plug PL-Q103-A 

466 Plug . . . . . . . . PL-55 

470 Plug .... . . . PL-152A 

477 Plug ... U-7/U 

478 Plug . . . ..... U-8/U 

479 Plug U-9/U 

480 Plug U-10/U 

501 Receiver-Radio (Liaison) ...... BC-348-R 

532 Receptacle ... . . . . . AN3102-20-27S 

553 Relay AF-S49B6902 

633 Switch AN3023-8 

636 Switch ........ AN3027-3 

652 Switch . . . ..... SA-47AjAIC 

657 Switch-Control Convair 240-3160902-12 

701 Transmitter-Radio (Liaison) .. T-47 jART-13 

904 Amplifier ... . . . . . AM-142/AIC 

• 914 Control Panel .. C- J 904/ ARC-27 

915 Control Panel C-703/AIC 

919 Coupler AN753B1 

98 Change 16 



T .0. 1T -29A-2-11 T-29A WIRING DATA 

9-3. LIST OF EQUIPMENT (CONT). 

ITEM TYPE, MODEL, OR 
NO. NAME OF PART MANUFACTURER PART NO. 

931 Liaison Antenna Convair 240-3037804-0 

932 Jack ••••••• 0 U-61/U 

950 Plug ........ AN3108M22-14S 

952 Plug •••••• 0 0 AN3108M24-7S 

953 Plug ........ AN3108M24-20P 

959 Receiver-Transmitter-Radio . . . . . . . . RT-178/ ARC-27 

966 Switch ........ AN3023-3 
967 Switch . . . . . . . . SA-26/U 

973 Tip ........ AN753A1 

980 Control ........ C-626/ ARC-27 

986 Plug ........ UG-21C/U 

989 Insulator Isolantite, Inc. 434 
1013 Antenna ........ AT-256/ARC 
1022 Filter Bendix Aviation Corp SC-D-8157 
1034 Terminal Burndy Engineering Co, Inc YAV8C-L3 

1038 Light Assy ........ AN3502-1 
1041 Resistor 4300 Ohms Ohmite Mfg Co RC20BG432K 
1042 Resistor 270 Ohms Ohmite Mfg Co RC20BG271K 
1043 Resistor 100 Ohms Ohmite Mfg Co RC30BG101K 
1044 Resistor 22,000 Ohms Ohmite Mfg Co RC20BG223K 
1045 Potentiometer Ohmite Mfg Co RV4ANFD103E 
1046 Condenser .•.... 0. CP53B1EB105K 
1047 Condenser Cornell-Dubilier Elec Corp CE63 C500G 
1068 Mounting Base ........ MT28/ARN-5 
1192 Relay ........ S49B6902 
1193 Plug . . . . . . . . AN3108M-24-5P 
1194 Adapter ........ UG27B/U 
1195 Jack ........ UG-160A/U 
1601 Receiver-Transmitter-Transponder Set ........ RT-279/APX 
16o2 Filter ........ F-245 / APX-25 
1603 Coder-Transponder Set ........ KY-95/APX 
1604 Antenna-Transponder Set ........ AT-234/APX 

.1605 Control-Transponder Set ........ C-1158/ APX-25 
~v06 Control-Coder Group ........ C-1128/ APX-25 
1607 Transceiver Wilcox 97607-101 
1608 Control Panel ........ 97733-100 
1609 Shockmount ........ 88245 

1618 Transceiver Collins 618T-3 
1619 Control (HF) Collins 71 4E-2 
1620 Antenna Tuner ••• 0 •••• 1BOL-3 
1621 Connector 0 ••• - ••• PL-259/l 
1622 Connector ••• 0 0 0 •• UG-88/C 
1623 Adapter •••• 0. 0. UG-201 /L 
1624 Adapter ........ UG-27/U 
1625 Connector •• 0 ••••• UG-1185/l' 
1626 Mount • 0. 0 0 ••• 390]-1 
1627 Connector •••• 0 ••• GP3108E-28-I.'iS 

Changed 15 April 1970 99 
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10. I STUD£1T STA SI'!..IC£ PAMEL 

..,.. ______ IZ173ICII 

... ... 
;:: 

i .. 

...... ,. 

SEE 2010.0067301~ ..... i-....lldil::..------' 

10. I STUD£11 TAILE 
SPLICE PAIEL 

NO 5 STUDENT TABLE 

10. 7 STUDENT TAIL£ SPLICE PNIH 

132 

COMPASS J "' 
IAYIG IITUPIIOIE--- g 
IITEIPIIOIE c 

OMPASS J -' IAVIG IMTUPHOIIE--- ~ 
IITERPHOIE ~ 
~LL u 

AYIG IMTERPHOIIE--- I OMPA$$ J "' 
IMTERPHOII£ ~ 
COMTIICX. ~ 
MICIOPMOIIE RETU-1 -- z 

ICIOPHOIIE ----­
HEAD SET----­

ROURO -----­
PAIEL LIGHTIIG ---

10. ·a STUDUT IAYI GATOR 
COIITROI. PAIEL 

IZZO 

NO. 6 STUDENT TABLE 

T .0. 1T -29A-2-11 

2110·3t37137 

10. I 0 STUOEIT STA 
SPLICE PAIEL 

lt96 

COMPASS o 
IIAYIIATOI liTER !'MOllE---] 

UDAl IITEIPHOIE ;;; 

COIIMAID;(:::::::::::: ~ IITEIPMOIIE 
AUD 10 COIIMOI -----

UDAl IITEIPIOIIE ~ 

IAYIGATIIII IITEIPHOI£---] 
COMPASS-------

COIIMAIO E====== ';i IITEIPIIOII£ S 
CALL ' 
IIAYIGATOI IITEIPMOIIE--J i 
COIIPMS-------
RAOAR IITUPIIIIIE 3 
Co.AIO ~ 
IITEIPIOM£ ------ ~ 
YOLIIIE COITIOL : 
CONTROL------­
IIICROPIIOIE IETURI---­
IIICIOPHOIIE -----­
IEA~£T---------

•o•o--------
, •• L LIGIITIIG 

10. 7 ITUDEIT IADAR 
COITROL PAIEL 

13S 

2~0·00371Jif> SlEET 2 Clll M (REF} 

T.C.T.O. IT·29·561SAIREF) 

T-29A WIRING DATA 

COIII'o\SS J 2 
IA¥18 IMTUPIOII£-- ! 
IITUf'IIOIIE c 

COMPASS J II IAYIG UTEIPIOIIE-- I! 
IITEIPMOII£ li 
CALL .. 

CIIIPASS J i lUIS IMTEIPMOIIE-- I! 
IITUPIOIIE !i 
COIITIIOI. -
IIICIOPIOIIE I£TUII-- a 
IIICIOPMOIIE ---­
IEAOSET -----•o.o-----
!'AIEL LIUTIIG---

10. 10 STIIDt:IT IAYIIATOI IU 
COITIIA !'AIEL 

liM 

IZZO 

1220 

.. ~.~ .. 

M\1, 8 STUDENT TABLE 

IITERPHOI£ (USAF COMIAT) CIICUIT 

I;"! 
.ti 
;:! 
~ ... 
!!:le 
i: ... .­... a 
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UDESS COlT fMUED 
FIOII SIIEET ~ ~ 

URIESS COITIIUED L..---.-.J 
FIOII SllfET 2 ; l 

= ! 

'-P-+--' 
IIMlilSS COMTIIUU 

FIOII SI£ET S 

.. .. 
i 
i .. 

10. II STUDEIIT STA 
SPLICE PJIIEL 

ll1511D20 

.... ------+-az "21AII20 
IZ1•21MIO 

..... ---~-..... - Rl"ltAG20 Y RZm11.120 
,... ____ -8'P:Ilt'12AIIZO 

RZ"I21.120 
IZI75111t 

' Rl1757120 

ll1756120 

------11-RZ I'IOOALII 
RZ"OOM II 

......... 

110. 12 TAIL£ 
SPLICE PAIIEL 

RZI!i81UO 

1m 

1'132 

i•t7 

.. u 

.. 22 

.. 21 

L"2A20 t•2t 

1'17 

'~·· 
"12 

1110~ 

11103 

11102 

11101 

110. II STUDUT TAIL£ 
SPLICE PUEL 

1~55 

1'131 
1'132 
1•27 
.. 2. 
.. 22 
1~21 
11117 

"" "'2 
1110, 
1110$ 
11102 
11101 
1~00 ••n 

.. 29 
11100 
11101 
.. 02 
11103 
1110• 
mz .... 
"'7 
1~21 
1•22 
1'28 
.. 27 
"32 
IUS 
"&& 

2110-39371~1 

MO. 12 STUOEIT COJTIOL PUEL 

COMP.ASS J o 
lAY I GATOR llTERPHOIIE i 
IITERPHOIE "" 

COMPASS J C: UVIGATOR IIITERPKOIIE j! 
IITERPMOIIE I 
CALL "' 

COMPASS J 
UYIGATOR IITERPHOIE ~ 
IITERPROIE a: 
COITIOL 
MICROPROIE RETURI 
IUCROPHOIIE 
HEADSET 
&llOUI& 
PAIIEL LIGHTIIG 

132 

T-29A WIRING DATA 

10. "STUDERT STA ~...,...,==­
SiliCE PAIIEL 

RZI7 .. 120 

RZI7QI20 

RZI7•tll8 
RZI.12520 
Rllt112020 
RZIIIJIUO 
RZ"ISfllO 
IZI.21V20 
RZI~21T20 
RZt•32A&20 
RZI.e2AE20 
RZ .. 38T20 

(~E!illffi)---4:t:= RZI '136120 2~0-39373•9 RZ 1511620 
RZI!i88J20 

lZO 

MO. 13 STUOElT STA 
SPLICE PAIIEL 

(!2!.oE-~39~3~73~118!)---±==•zls81F20 
~r-- RZ 1511120 

RZI511020 
RZI!l3UK20 
RZ .. 36AM2 
RZI!l32AY20 
RZI•32BA20 
RZ .. 21AN20 
IZ.-21AP20 
RZmtl.ltO 

MO. II STU0£1T CONTROL PAMEL 

PAII£L LIGIITIIG 
GROUU 
HEADSET 
MICROPNOM£ 
MltiOPNOM£ RETURM 

COITROL J IITERPROIE .; 
UYIGATOR IITEIPHOIE i 
COMPASS 

CALL J C: IITERPNOIE ;: 
UY !GATOR UT£RPHOI£ ! 
COMPASS 
IMTERPNOM£ J o 
IAYIGATOR IITERPNOIIE i 
COIIPASS '" 

132 

2'10-3937 "0 

"' RZ.-16A 
RZIU21.120 
IZ .. I2Al20 
RZI781118 

T.O. 1T-29A-2-11 

i'27 
.. 2. 
1•22 
lUI 

"'7 
"" "'2 
·~ 11103 
11102 
i'OI 
11100 

~------~~--1~29 

1(1, 13 TAILE 
SPLICE PJIIEL 

I LACK---.-------------' 
11100 --+----.... 

2'10-0037"~ SHEET 3 CHG K (REF) 
T.C.T.O. IT·Z!HJ&!SA!RUJ 

10, " STUOEU CDITROL PJIIEL 

COMPASS 
IAYIIATOR IUERPHOME 
IITERPROIE 
COMPASS 
IAYIGATOR llT£11'1101£ 
IUEIPROIE 
CALL 
COIIPASS 
UYIGATOR IITERPIIORE 
t•TERPIIDIE 
COITROL 
MICROPIIOIE RETUQ 
MICROPHOIE 
NERO SET 
GllOUID 
PAIIEL Ll GIITIIG 

tno 

IUO 

NO. II STUDENT TABLE 

112 

1196 

MO, 13 STUOEIT COITIOL PAIEL 

GIIOUMD 
HEADSET 
MICROPIIOI£ 
MICROPKOI£ IETURI 
COITROL 
IITERPIIOME 
UYIGATOI IMTUPHOIE 
COMPASS 
CALL 
IITERPIIOI£ 
UYIGATOR IITUPHOME 
COMPASS 
IIT£11'1101£ 
IAYIGATOR IITERPROIIE 
COMPASS 
PAMEL LIIIITIIIII 

J~ 
]I 
]i 

IJZ 

Ill TEl I'll.£ (USAF COIIAT} CIRCUIT 

Figure 9-1. lnterphone (USAF Combat) Circuit (Sheet 5 of 71 
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• iS =. ! 

10. tl !'11DOT SU 
IPLIU 'IIIIH 

lll!.lll 1117.Ctl 
lllllllOIII 

u .. oou•• lllllllOVol 

U111DI20 llt71DUD 

; .,,, .... Ut161UD 

~ llt7Uitl IZI7UAII 
ll1"21111 
umn• IZ1t12TII 
u ..... 
IZ .. IIIII ll"IITII 
ll1'21lll 
llo-znll IW121111D 
IZIIIIIAJII 
lltiiiUIID 
lllllltwll 
llnMTII 1Z14MIID 

ll1.7J10 IZIII711D 

1110 14 SHJOE:IrfT TA8L£ 

! 

1¢$~¢~ 
.., ~:. - - ... 
oJ -' X L ~ -- ~ .. .. 

... ".,., ... , su 
IPLIC[ PAIEL 

.... .... 
IU7 .. ,. 
o.u 
0.21 

tt211 

"" .... 
I'll .... 
•• 
••• ,., .... 
IUCI 

10. II TAIL[ 
IPLIC€ P.fL 

ID,It TAIL( 
SPLICE PAI(L 

2111l-l8371. 

"" ]i .... OAVIIHOI IITUI'i!OU 

••n IITUI'IIOI( 
U21 ~MAll ]i lUI UYIUTOI IITfiPNOI( 
1'22 IIUIPIOI( 
lUI CALL 
1017 ewus 

J~ "" UYIIATOI IITEIPNOI( ,.,, IITfiPMOI( 
toll• COITIOL .... lltCIOPIOI( IUU .. 
I Wit ,.,, , ... ... 

10. II STUD[IT IUTIOI 

11116 
IHO 

lztO 

IZI9 

YEl~OW llZI 
RED 

GREEI PlUG 

WKt IE 

BLACk 

10. 11 t!UDIIT ITATtOI ..... 
HUOIU 
til ClOP HOI f 
MICIOI'IIOI( UTU. 
COIUOI. 
IITfiPIOif 
UVIIATOI IITfllhOI[ 
CGIIPAIS 
tiLL 
IIT[IP"Oif 
llftiATOI IITfii'IIOI[ 
COMPUI 
IIT[II'IIOI ( 
UVilaTOI IIT[IPMOU 
CGIIPUI 
'M[L LillltTIII 

Jllll•ltJ71. 

J~ 
]I 
]i 
IU 

I 1.0 

1196 

10. 11 STUDEIT IU 
SPLIC! 'AifL 

10. 11 TAIL( 
IPL I Cf PAifL 

112 

CGIIPAII 
UfiUTOI IITEIPIOU 
IITfiPMOI( 
CWAII 
UWIIATOI IITEII'IIOIIE 
IITUI'IIOIIE 
CALL 
CWAII 
UJIIATOI IITEII'IIOIIl 
IITfll'fiOII[ 
COITtOL 
MICIIOIUIE 1[1'11. 
IIICI ..... [ 
IUDIU 
111011110 
PAifL LI.TIII 

10. If 1111HIT ITATIOI 
12%0 

1220 

1196 

IZI9 

YEL~OW IZZI 
RED 

GlEE .OlUil 

WHITE 

BlACk 

ItO 16 > TUOENT STATION 

T.O. IT-29A-2-11 

lliOJI21120 

UIICIA 
IITEIPIOIE 

T-29A WiliNG DATA 

llOAI IITE .... E 
Clllll•o 
IITIII'IIOif 
CILL 
UJIIATII lllfiP .. [ 
ctiii'AII 
IAOAI IITfiPIOif 
Clllll•t 
IITIIIPIIOIE 
JtUIIIf COIT.L 
COIT.L 
IIIC..,...E Hl'U• 
IIIC.I'IIOif 
IEAIIET ·-·· P•EL LIOITIII 

1-
JI 

]I 

l~ 

11116 

IZII 

Y[l~OW IZtl 
RED 

Gm I'I.UG 

WMITE 

•ucr 

••n '-----'CAMEIIA flo. ~ ITATIOM 

10, 17 Sl'UDbf ITATIIIIt 

• ••• NUDIET 
IIIC.,IIOIE 
IIICIOI'IIIIItf lUll. 
COIITIO~ 
llffiP .. ( 

0 

liM 

IZII 

VE~lOW IZZI 
IE 

GRH I'I.UG 

WHIT£ 

SL~k 

IAVIIATOI IIT[IP .. f 
cwaa• N0.17 STUO£NT TAIL[ 
CIL~ 
IIUIIPIIOIIE 
IAVIIAfOI llffiPtlllllf 
cwaa• 
IITEII'IIIIf 
IAYIMTII lll'fiPIOif 
CWAII 
PMU Llllll'lll 

Ill 

21111·0037"' aun a c1111 • (Iff) 
T.C,T.O. IT·29-565A(A£FI 

Figure 9- J. lnlerpllo,.. (USAF Com&at) Circuit fSIIeet 6 of 7) 
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RZ 1416A20--+--.t----} SEE 240-0037415 
I 4 I 6 ----!("'~- RZ 1636 820 

RZ llt32C20--.._..+-' 
1432 ---101..._- RZI651A20 

r ·- -- -·-
I 
i PILOT'S 

CONTROL 
PANEL 

141 

L------
LIGHT DECK CONTROL PANEL 

1 

_j 

r--- ---------, 

I RZI6146A20*RZI61J6820-... 
1
-o4 

r-__,;..- RZ 1649A20 RZ 16149820 __ __., 
_ __,_ RZ 16f>3C20 RZ 16&3 820 _....____, 

L------------...1 
INSTRUCTORS SPLICE PANEL STA NO. 2 

r--­
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2..0-3937097 

r--------- -, 
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I RZ 16119820 
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RADIO RACK 

0 0 
N N 
<C c .., 0 
.n ..n 
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N N 
cr:: co: 

1 
0 
N 
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c:n 
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\D 

N co: 
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I 

I STA 
I lt06 
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I RZI6~7820 

I I 
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0 0 
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U) 
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I STA 262 L __ 

I SPEAKER NO.3 I 
L--- ---- .-J 

SPEAKtR N0.2 I LH PUBLIC ADDRESS SPEAKER INSTL I SPEAKER NO.4 
STA S82 1 PUBLIC ADDRESS SYSTEM 

I 
I 
I 

--I-SEE 240-003741!:> 

NNNNNNNNNNNN 
l««co:«co:co:«««««« 

~ ~~~~~ t t : RZI7168~::::ry 
RZ 1521A20----
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SEE 240-00671403 ..._P83CIO 
L_---- --- - ---------

RADIO UNCTION BOX 

240-0037402 CHG L SHEET I {REF) 

--, 
I 

~ I 
;i I 
~ I .... 
~ I 
z: 
~ 

STA 373 L _ _ _ _ _ - - -- J 

RH PUBLIC ADDRESS SPEAKER INSTL 

RADIO OPERATOR'S CONTROL PANEL 
SPLICE PANEL 

______ ...J CONTROL PANEL --. 

r-------, 
'------.,......1 RADIO OPERATOR'S 1 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I :... ~ONT~L-PANE~ 1 
L -- - _I.:!§ ....J 

PUBLIC ADDRESS CIRCUIT 

---------------~---------------------------------------------------------------------------------------------------------------------------· 
Figure 9-2. Public Address Circuit 
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T-29A WIRING DATA T.O. 1T -29A-2-11 

108 

L 
10,000 OHM 

R 

I. 0 uf 
IOOV DC 

0 0 

.., 
::I" 
0 

(• DENOTES SHIELDED WIRE 

L 

NORMAL 

::E 
::c 
0 

0 

~ 

2110-393700 I SHEET 2 CHG C (REF} 

::I" 
0 

10,000 OHM 
R 

RZI635A20....,.. 
50 uf 
50V DC 

1638 RZI638AI8....,.... 

IOil-7 
1636 RZ1636A20__.,.. 

1 
I 
J ORANGE 1637 RZI637A20-
T • t GREEN 1639 RZI639A20-

::E 
::c 
0 

g 
RZ161l-OA20-161j.Q 

161l-l RZI611:1A20__... 
.., 
::I" 

::I" 
::I" 

2 

'H..,...::=:.:.;...-161l-3-t-o-tr--RZI611-3A20_.. 

•I~L209A20--,-........--LI20C20] ~ 
1038 

SEE 2110-006731flf 

PUBLIC ADDRESS 
CONTROL PANEL CIRCUIT 

lll093- 2A 

Figure 9-3. Public Address Control Panel, Typical 
(Airplanes 49-1910 to 49-1945 Inc/) 
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I 

( 
i 

{ 

T.O. 1T-29A-2-11 T-29A WIRING DAT~ 

10,000 OHM 
L R 

M 

636 

NORMAL 

1.0 uf 
IOOV DC 

X 
::c 
0 

0 

~ 

(") 
::I" ::I" 
0 0 

0 0 

(, DENOTES SHIELDED WIRE 

24;0- 39 3700 I SHEET I CH G F (REF) 

10,000 OHM 
R 

50 uf 
50V DC 

10~7 RED 
1 
I 
.a ORANGE 
T 
I 
t EEN 

:::E: 
:c 
0 

x'\ 
51 
ol 

::I" ol 
::t· 01 
!:! N'l 

"'_,JGREY 

•II A BLACK 

1635 

1638 

1636 

1637 

1639 

16~0 

16~1 

16~2 

16~3 

RZI635A20~ 

RZI638AI8..,.._ 

RZI636A20...,.. 

RZI637A20-

RZI639A20-

RZI6~0A20-
RZI6~1A20_.... 

RZI6~2A20....,.. 

RZI6~3A20 ...... 

PUBLIC ADDRESS 
CONTROL PANEL CIRCUIT 

llS095-4A 

Figure 9-4. Public Address Control Panel, Typical 
(Airplanes 50-183 and Subsequent) 
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CONTROL 
RADIO SET 

C-1904/ARC-27 

• DENOTES CVAC DWG 

110 Change 16 

z 
DO 

JJ 

NN 
D 

R 

A 

13 

14 

RU76A20- 15 

RU31A20-

-RU33A20-

RU42A20-

RU44A20-

RU36A20-

RU41A20-

RU45A20-

RU46A20-

RU38A20-

RU34A20-

~~: RU39A20-
RU56A20- :::: 

RU47A20- > 
RU48A20--l>-4-~<:: :: 
RU49A20- ::• 

RU50A20- < 
RU53A20- z 

RU54A20- ~ : 

-
2N-

RU55B20 

RU76A20-

l_ ·••·· 
:: 
::: 

PILOT'S OVERHEAD CONSOLE 
*240-3137903 

_o 
!< 
"' " ::> 

0 0: 
N 

-~ ,..., 
::> 

o:l r ~-----r ', ___ ( \;" ~ -- -Ill 
' " ~ .. I ' I •., / 

"-./ 

•:•• f JK rl 
PLUG 588C54-6 

} RELAY 
::: 4986902 
::: *240-3937214 

:_. 

::: 

\. 58C74674 

~ 25A 

-~~ WIN/IIIIll/IJJI 
ESSENTIAL 28 
VOLT DC BUS 

RADIO 
JUNCTION BOX 

0\ 
0 
co .,;. 
("() 

0 
0 

" .-< 

" 0 
<:t 
N 
-!< 

AT -256/ ARC ANTENNA 

.----- RU47A20 -------1 

1---- RU48A20 -------1 

f---- RU49A20 ------1 

t---- RU50A20 ------1 

f---- RU53A20 -------1 

B 

1------- RU47B20--~ 

1------- RU48B20 -----1 

~----- RU49B20-----1 
f------ RU50B2C __ ___, 

t------ RU53B20-----1 

T.O. 1T-29A-2-11 

UG21 C/U PLUG 
UG27B/U ADAPTER ___ J 

.. :: 

.---- RU31B20 ----~ 

1---- RU32C20 ----l 

1---- RU33B20 -----l 

1---- RU34B20 ----~ 

1---- RU35B20 ------1 

1---- RU36B20 ----~ 

1---- RU38B20 ------1 

~·~·-+--- RU39C20 -----!-.'--1-1 

~ ): 
I ;:r; 

0 

R 
;:::: 

f---- RU41B20 -----1 

f---- RU42B20 -----1 

f---- RU55B20 -------1 

f---- RU54A20 ------~ 

t---- RU56A20 ------1 

1---- RU57 A20 ----<"-~-f-:~_;,'---1 

1 
2 

3 

4 

5 
6 
7 

8 
9 t------RU55A20 -----1 J 
~----- RU54B20 __ ___, 

1
~ 

f------ RU56B20--___, 

1---- RU44B20 ----~ 

1---- RU45B20 ------1 

-- RU46B20 ------1 

PLUG AN3108M24-5S 
10 

11 

12 
,-, 

1----<f--¥...:., --- RU57C20 ---t~-+---< 
V,------ RU61D1 0-----1 

.---- RU47B20 ------1 

1---- RU48B20 -----1 

f---- RU49B20 -----l 

1---- RU50B20 -----1 
,------- RU62Dl0 -----1 

RU62C10------l ~ RU62D10 

4 K RU62D10---t 
'------ RU62D 10-----1 

I------RU31 B20 -----1 f---- RU31A20 -----~ 15 
~ 

~ 

f---- RU32A20 -------1 3 t------ RU32C20 -----1 

f---- RU33A20 -----~ 4 1------ RU33B20 __ ___, 

f---- RU34A20 -----~ 5 1----- RU34B20 ----i 

f---- RU35A20 -------1 6 1----- RU35C20 ----i 

f---- RU36A20 --------1 7 f------ RU36B20 ----i 

f---- RU38A20 ------1 8 1------ RU38B20 ----i 

f---- RU39B20 ----T-'--'+--1 9 ~'---+' --- RU39C20 ----i 
¥ ¥ f---- RU41 A20 '------=---l 10 1--_:_ ____ RU41 B2 0 ----i 

f---- RU42A20 -------1 11 f------ RU42B20 __ ___, 

- RU44A20 ------1 12 t------ RU44B20 -----1 

f----RU45A20------1 13 1------ RU4SB20 ----i 

L__ __ RU46A20-----.--f 14 f------ RU46B20 -----' 

~ 

L() 
.-< 
co .,;. 
("() 

g ::• 
~ _:: 

0 
::;...: -1--- RU53B20 

~ <. RU54B20 -----l 

~ ): RUSSA20 
H 1---- RU56B20 -----1 

1---- RU57C20 ---+.__;,1--l 

1---- RU60A12 ------1 

'---- RU62El2 ------l 

PLUG AN3108M24-7S 

!--<~~:;;;:.;:;.~~ RU60A12 _.·.· .. ·:···-·. 

A 

B 

c 
D 
E 

F 

G 

H 

K 

L 

M 
N 

0 
p 

R 

s 

A 

B 

c 
D 
E 

F 

G 

H 

1 

K 

L 

M 

N 
0 
p 

T-29A WIRING DATA 

RADIO 
RECEIVER­
TRANSMITTER 
RT -178/ ARC-27 

dw-·· 

240-7170034 AND 
58D74673 (REF) 

STUDENT STANO. 3 
SPLICE PANE. 

1------- RU62E12 -------.... 

1-------- RU62D10 --------~:llf. 

1-------- RU62D10 --------' 

1-------- RU62D10------~ 
1--------- RU62D1 0 --------' 

'------- RU62D10 --------' 

F1gure 9-5. T-29A Aircraft Wiring Diagram- Radio Set ANIARC-27 



15059-2.\ 

T.O. 1 T -29A-2-11 T-29A WIRING DATA 

ANTENNA 
TIP IHST- VERT. STAB-~ 

"0-2317903 y_ __ .....J'-o----.-1----

LOWER SURFACE- VERT. STAB. \ 

-~-

2~0-7170031.1 SHT 5 CHG D (REF) 

RECEIVER - TRANSMITTER 

II 95 

95 9 

00 
I 

Ln 
N 
00 ,..._ 
M 
Q) 

M 
I 

0 
:T 
N 

N 
00 
I 

:T 
M 
0 
0 ,..._ 
,..._ 
I 

0 
~ 
N 

986 

I 195 

986 

RADIO SET AH/ARC-27 
(UHF COMMAHD)ANTENHA DIAGRAM 

Figure 9-6. Radio Set AN/ARC-27 (UHF Command) Antenna Diagram 
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T-29A WilliNG DATA T.O. 1T-29A-2-11 

RADIO JUNCTION BOX 
r------------

SHEET I 
PILOTS' OVERHEAD CONSOLE RADIO RAC~ 

28V DC 

LIAISON REC 
24 0-3 9373 06 -- ---, ,------- -----, 

"" I 

240-3937223 
I A I SON 

TRAHSI-41 TTER 

SEE 240-0037317 ~--

A R 

SEE 240-0067352 ...,_ L 18bH20 
1 

95-~J 

0 
G 

0 
:3' 
N 

~40-3937307 CHANNEL I 
CHANNEL 2 
CHANNEL 
CHANNEL 4 
CHANNEL 5 

0 
0 
0 

I 
I 
I 

RLII C20 
RL3A20 

c 

RL86A2 0 

RL85A20 
RL71A20 
RL71 820 
RL70A20 
RL70B20 
RL69A20 
RL69BZO 
RL68A20 
RL68BZO 
RL67A20 

RL67B20 
RL66A20 
RL66B20 
RL65A20 
RL65B20 

RL64A20 
RL64B20 

RL84A20 
RL8'+B20 
RL75A20 
RL75B20 

RL81A20 

¥-
RL81820 
RL78A20 
RL78B20 
RL77A20 
RL77B20 
RL76A20 
RL76BZO 
RL83AZO 
RL83B20 
RL74A/O 
RL7'+B20 
RL73A20 
RL 73 820 
RL72A20 
RL 72 820 

--"T.!¥~-R L82 A2 0 

RL80A 18 

RL89A20 
,----"""4:~RL89B20 

•J~0-RL92AI D 

~ ...... ---------+------< 2 40-3937309 

,---+----------( 240-3937212 

RLB6B20 

RLB5B20 
--, 
0 

0:: I 
0 

Ll A I SON f- I 
I-IOHITOR z 

I 0 

SWITCH ::!: 

L_ _ _j 

Rlll C20 
B RL89B20 

"' "" r--
M 

"' "" I 
0 
:3' 
N 

N 
.n 
,.._ 
"' "' "' I 
0 
or 
N 

00 

ID 
0 
00 
~ 

>:: 

CHANNEL 6 
CHANNEL 7 

CHANNEL 8 
CHANNEL 9 
CHANNEL 10 
CHANNEL LF 
CHANNEL COMMON 
POWER SWITCH GROUND 
VOICE RELAY 
MCW OPERA TIOH 

CW OPERATION 
REMOTE INDICATOR CIRCUIT 
POWER RELAY 
FUNCT IOH COMMON 
CONTROL 
GROUND 
MICROPHONE 
KEYING RELAY 
KEY IIIG RELAY 
SIDE TONE JACK 2 

+ 400 VOLTS OUTPUT 
-HIGH VOLTS 

DYNAMOTOR RELAYS 
+ 28 VOLTS 
GROUND 
28 VOLTS OUTPUT 
POWER INPUT RELAY 
DYH IHPIIT RELAY 
PA PLATE METER 
+HIGH VOLTS OUTPUT 

I 
I 

il 
ltD 
I <1: 

0> 

I 
..... 
-' 
"' 

---- _j 

2110-3937306 

-NM~~~~oomo~z~x~~z 0 z~~ 
-.....JOUOUUO::::zet::a::~ 

.....J~.....J~.....J.....J~.....J.....J ~~~~~4~<<.....J 
ww~wwwww~~.....J~---- o 
zzzzzzzzzwwo~~~~%~~~~ 
zzzzzzzzzzzu~~~~u~u~~ 
<~~<<~<<<ZX ~ r Z 
IIIIII%II4C ~W~S- -zc 
UUUUUUUUU%Z ~UUU~ ~0~ 

u c_) ~ 0 :L C/) Cl) ;:: . 

a... > a... c=..Jo 
L w .z: 

5 ~~ 
Q_ 

"' 0 

"' r--
"" 0> 
M 
I 

0 
:3' 
N 

'---~--~----------------.;---------~~-------~-----~---------
~----=--------------------------------------~------------~----------~----------·~--e-•~---------~------L _____ _ 

---------------------~ 240-0037 240-0037tiJO ChG Af {REI') lW87-2A 

479 
RL53A20 
~L54A20 

RL55A20 
RL56AI8 
RL57AI'+ 
RL58AI4 
RL59A20 
RL60A20 
RL61A20 
R L62A I 6 

RADIO RECEIVER 

AUDIO OUTPUT A 
TRANS RELAY 
+ 28 VOLTS G 

+ 28 VOLTS 
TRANS RELAY 
AUDIO RELAY 

- 28'1 DC GROUND 

- 28V DC GROUND 

DYNAMOTOR 

·+ 400 VOLTS OUl 
- HIGH VOLTS 
DYNAMOTOR RELAY 
+ 28 VOLTS OUT 
GROUND 
+28 VOLTS OUT 
POWER INPUT RELAY 
DYNAMOTOR INPUT RELAY 
PA PLATE METER 
+HIGH VOLTAGE OUTPUT 

,..,.--""\_~2.:_4~0-:_:3~9~3!_72~1~2'._)'---7 R L 51 B 8 

·I~ RL52A8 
RL56AI8-~----~) 

HL56AA 18-ii I LTER)I---~-
1 022 

501 

(() 

1-
-' 

..... 
C") 

..... 
C") 

0 
0 

I 

~ 

"" 
UJ 
I.LI 
<I) 

I 65 
0 0 
> :z: 

;;;;;) 

ID 0 
N C! 

+"' 

480 

RADIO KEY 

4-l"' 00 -~ 00 ..-
- ~- w 
<OU~ 
N ...::CO­
m •. J ro :x: 
___j m _J ~ 
Lk: ·-,x .._ 

J J 

RAD 10 SET AN/ARC-8 
(LIASON) CIRCUIT 

figure ~-7. !:adio Set AN ARC-8 (lioisoil! Cir~ui t 
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RECEIVER 

GHD 

T.O. 1 T -29A-2-11 T-29A WIRING DATA 

931 
LIAISON ANTENNA 

~~K~N-(_T_O-P) ________ _ 

989 989 989 

989 

2~0-3937805-0 

TRANS 

--~c 2~0- 393780~-800 )--RL26A22----'.._ REC 

L25AI~ 

501 
0 
0 
00 

I 
~ 
0 
00 ,... .,., 
a> .,., 

I 
0 

~ 

TRANSMITTER 

RL91 A I 0----< 

L----------' 70 I 

RADIO SET AN/ARC-8 
( Ll A I SOH) ANTE HNA D lA GRAM 2~0-0037317 SHT I CHG AD (REF) 

t5088-2. 

Figure 9-8. Radio Set AN I ARC-8 (Liaison} Antenna Diagram 
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I 
I 

I 
I 

1603 j 

SX1>4t.l" 

SX1~BZ.J 

SX7>oAZ!• 

Sl15Y>fl\ 
Sl7SO~ 

SX756B20 

SX757A21l 
SX157B20 

SX1~C 

sx7511o1!1 

SXJm.20 

SX1m11l 

sm.~~zo 

SX762!1/) 

SY.1t.JA21l 

SX763il!O 

SXI54A70 

SX764B2C 

smSArv 
sm;s10 
m66.1ro 
SX766820 

18·2 16·1 

sr.:12Al\i 

S.lll2B20 

SI7!1A20 

sm•gzo 
SX?l6A20 

SX7!6820 

SX'I7l20 
~;:Ul1S2i1 

'IX719A2G 

SX71:1B2i: 

SXl?ll.l~o 

sxnoe~ 

SX12ll~,: 

s:one;:a 
RIJ)5HW 

RIJJSGiv 
RU~~Al~ 

~~~se10 

sXlJSAzo 

sxmszc 

~ SX710Al8N ---1" II I 

1

1 a::r-· d! ~ 
J l'-_t_. ------~-,-vo-aoo-7-• ___ J~:~J 
L----------------~ 

i 
I 

T-29A WIRING DATA T.O. 1T-29A-2-il 

CCOER TRANSPOND£R SET 
l('f 95/APX-25 Cf ,,y.g5,1.·~PX-25 

J r 1 r r 
i J L/ 

1606 

eotfTROi. 
COD£~ GROUP 
uw;·m-25 

l
r;j- SI75Q82D 

B r SX75&B2~ 

II e r- sx 7&6BU 
, 0 r SX75782Co 

I t r- SX7f>8B2Q 

I F l 
j G j.- SX770li8N 

'I H j._ SX76 182<: 
I i- SX762820 

J c: SX763~20 
K SX76•B20 

L 1-- SX76f>B20 

M t- SX766820 

• SX768A20 

! 

(~Ef !Wi~ YOJ563 : 

SUPPR£3$0~ 
F!lON ARN.;'; 

r Y0356;' • 

rT"~\ I ~ .....-r-i • I ... Rfti78U {P.i:FJ" ( ; ~ 
t . ~ 

Ptu•; AN311lllb·l'S·" 
ADA!'![ .. AN305?·&> -~ i 

)..-i 

! t ~ 
~a: 

• I ...... : ~ 

~ ~. ~ 

SX753AI8N --j!i 

. J- Rll91\t~ ~· ·-: 
\, ! I aua~o tG 1 ' 

·'"' I I I 1M. ,___IUI3!>A2C ; 

~ ___________ _:_ _j 

l&01 

flLTth. "OIC 
INoERF~R(NC'O 
F?~~/.~~·25 
~USED OHL\' "''17*"' 
'-'·179/APXj 

Figure 9-9. Transponder Set IAN/APX-25J Circuit 

• 
' 

I 
I 
I . 
t I 

I ' , I 
I I 
' I II 
lj 
I , 
r , 

II I . , I 

II 
. I 

AEWVtP II I 
T.AHSMt T!ER, 

1 

~~~,'APX OR I I 
RI-1794/APX I ' 

I I 
I ! 
I 1 

I I 
' ' 

114 ~;,unged 20 September 1960 
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,-----------, 
1626 

rMOUNDsOJ- - - - -,I 
1618 

rT=A~A~N~OC~E~IV~E~R~--~~---l I 
RL6121A22 

!r--AL6103A22---:- T 

618T·3 ~ I ~:~::~::~~ : ~ 
lKC 

lOKC 

lOOKC 

lMC 

41 

40 

39 

38 

52 

51 

50 

._ _________ +-AL6113A22-----.. ,.---AL6118A22 ----7" f 

._ _________ IJ;--AL6114A22 ----....J !r--AL6117A22---+ W 

I----------0 -AL6115A22 ----..J !r--AL6113A22 ~ G 

I----------~~:-AL6116A22----.,j ---AL6114A22---+ L 

.... ---------;'- AL6109A22 ----..J ,__AL6115A22 ---r M 

f----------{:- AL6110A22 ------J ,__AL6116A22 ---r Y 
._ _________ -:,:-AL6111A22-----.J ,__AL6109A22----"I D 

1----------7-AL6112A22----..J i---AL6110A22----"I E 

1----------::-AL6105A22 -----.J ~---(r-----IAL6111A22 ---"1 H 

.... ----------,:--- AL6106A22 -----..., 1'--- AL6112A22 ~ N 

1-----------,:- AL6107A22 ----.,j 1'--- AL6105A22-----i C 

1-----------1:--- AL6108A22-·=======~~--------{=~~~2:::J I'---AL6106A22 ----t F 
.... ----------;-- AL6100A22 68E37164·1 '--AL6107A22 -----t J 

f-----------:'- AL6101A22 '---AL6108A22 -----r p 

: AL6102A22 ;~-;- -1
1 

'--- AL6100A22 ~ K 
1-----------;--- RL6103A22 I I '---AL6101A22 ---r A 

I-----------;:-RL6104A22 I '--RL6102A22 ---r s 

f----------;,-RL6121A22 I 9 I-'-I--------AL6147A22----r A 

I-----------T-RL6119A22 I I r-AL61BOA20-----71 B 

POWER ON 

AF SENSITIVITY 

SB/AM SELECTOR 

LSB/USB SELECTOR 

}" 
}"" 
}'"" 
}MC 

PANEL LIGHT 

GND 

POWER ON 

RF SENSITIVITY 

SB/AM SELECTOR 

LSB/USB SELECTOR 

RECYCLE PULSE 

TUNE POWER GND LINE 
KEY INTERLOCK 

l 49 

48 

47 

46 

45 

36 

35 

34 

33 

32 

59 

30 

25 

24 

26 

10 

5 

._ _________ -ii[--AL6118A22 J ..J._ 

f---------il_ 117A22 L___ = I 
I RL6 PILOTS OVERHEAD ~1627 CONTROL, 714E·2 

..__ _________ -;-- RL6132A22 CONTROL SPLICE PANEL I 
l-----------i:i-RL6129A22 ;;~ .. ~T;~9A2-14 L----- --

1619 

- __ j 

T -29A Wiring Diagram T.O. 1T-29A-2-11 

1-----------;,:--AL6130A22 -----.J 

,----------RL1302A--------------<=~68~C~3~71~6~0~·1=~f----------~-----------------~ 
J 

OVERHEAD CONTROL PANEL 
,.....,..... I 

..... ., { 17 t-- AL6333A20-f{) 

t--RL6333B2o-fo ~BUSBAR 15 

14 

13 
POWER IN 

3 

2 

1 

115 VOLTS. 400 Hz IN 12 

27.5 VOLTS DC IN { 
4 

16 

CHOPPER CONTROL 9 

250 VOLTS DC OUT 7 

115 VOLTS, 400 H' OUT 11 

KEY LINE 55 

27.5 VOLTS DC OUT S6 
MIKE AUDIO 54 

CHASSISGND 18 

AUDIO OUT 58 

AUDIO COMMON 57 

ACGND 27 

- RL6333C20 -lo I 
-RL6333D20-{) I 
-RL6333E20- 0 I 
-RL6333F20- :0 I 

~RL6333G20 ~ I RL6333H20 

~RL6336A20 I I RL6336820 

!'--AL6122A18-r.r, TB·ll 

-RL6122B20 
3 

RL6122C20 

L-.:1 

- p RED 

I I BLUE 

;: p RED 

I BLUE -

1-----------;
1
- RL6131A22 -----.J 

f----------r
1
- RL6127A22 ------J 

f-----------;
1
- AL6128A22 -----.J 

.... ---------;
1
- AL6126A22 -----.J 

.... -::-;-;::::::-------j-- RL6125B20 -----.J 
1-f++.~:::--------;-I_ RL6146A22 -----.J 
f*:i-;:-~;;;:=~----+1 -RL6148A22 ---..j 
l-f't'-+::i':~------j~--RL6145A22 ------..j 
f+j-...L.=:..:;..------:--RL6144A22 ------..j 

~ AL6141A20 * 
~~r--r-----.---rl---

1624LJ 1623,H L _____ -- _j 
1625-y 1622T 

r----------------------------------------------------------RL1300A-----------------<=~68~C~3~7~16~1~·1==>----------------------~ 

,-- ------, 

1 

I 
I 

D 

SEE f AL82B20~- AL6146C22 

:.I~URE .r--- RL80818 2 RL6126C22 

SHEET 2 o4o( 

1--- AZ1400D18 --@--RL6148C22 

=r"-
AED A l..t;4'\ 

~RL6145A22 -r-t~ 
~RL6144A22 I ,.... 

~RL6148A22: =Q:Q !:(.ll) 
115 VOLTS AC 400Hz ~ 
GLIDE SLOPE ,--RL6146A22 12 

--£o-- RED -@ 
......-'-AL6126A22- 11 

RL6336D20 
5

A AL6336B20-----., [/,';;\ 

,--RL6132A22-~ 

XV51N20- ,__,, _____ J..o--AL6129A22-~ 

I'---RL6130A22 - ~ 
I'---AL6128A22 - f0 
I'---AL6127A22 - ~ 

i'---A•6131A22 - fG 
RL6333HB-

28 VDC 35A 
BUS 

RADIO JUNCTION BOX 

RL6122C1B-
10A 

RL6125820 - ~ 

AL 11B20 

RL6148C22 
RL6146C22 ---~-­

AL6126C22 

AL2911A20 

RL2912A20 

RL2906A20 

RL2914A20 

RL2910A20 

RL2916A20 

AL2909A20 

RL 11DJ6, ----1 

RL 11E16 -----/ 

L 
I 

_ _j 

PER TCTO 1T·29·606 

TUNER POWER GND LINE 

KEY INTERLOCK 

CHOPPER CONTROL 

250 VDC 

115VOLTS400 Hz IN 

KEY LINE 

27.5 VOC IN 

27.5 VDC IN 

GND 

1620 

ANTENNA TUNER 

180L·3 

Figure 9-11. Radio Set 6181'-3 HF SSB (Airplane 50-184) 

1148 Changed 1 September 1971 

1622 

SEE 
FIG.10·16 



,--
I ANTENNA 

I 
10MC. FREO. ~EL. A 

101<\C. FREO, SEL B 
lOMC. FREQ SEL. c 

I 
10MC. FREO. SEL, D 
IM(, FREO SEL. A 

IMC. FREO. SEL. B 

I 
IMC. FREQ. SEL. c 
ii<IC FREQ. SEL D 

I 
IMC. FREO, SEL. E 

0. 1MC FREQ. SEL, A 

0 1MC FREQ, SEL. B 

I 
0 1 ~<C FREO SEL, c 
0 1MC FREQ. SEL D 
Q, 1MC FREQ SEL. E 

O.Oli<IC FREO. SEL. A 

I 
O.OIMC FREQ. SEL B 

0 Oli<IC FREQ. SEL. C 

I 
0 01MC FREQ. SEL D 

O.OIMC FREQ SEL E I 
0.005MC FREO. IEL. B 

I 
O.OCSMC FREQ, SEL. c I 
FREQ. SEL CO>~ 

COMM. TEST HI 

I COMM, TEST LO 

I AUDIO OUT HI 

I 
AUDIO OUT LC 
SIOETONE HI 

I 
SIDETONE LO 

I 
I 

RV1013A 

RV976A2 2 
RV977A22 
RV978A22 

RV979A22 

RV980A22 

RV981A2 2 

RV982A2 2 
RV983A22 

-RV984A22 

RV985A22 

RV986A22 

RV987A22 
RV988A22 

RV989A22 
RV990A22 

RV991A22 

RV992A22 

RV993A22 

RV994A22 

RV995A22 

26 ~. --RV996A22 
{] -· --RV1004A2 2 

30 -. --RVIOCOA2 2 
31 ·-· --RVI001A2 2 
38 
37 i 

39 ! 

35 RV1002A2 2 

36 RVl003A2 2 

28 RV1005A2 2 
29 RV1021A2 2 

LOWER IN SERT 

UPPER IN SERT 

UG-89C 
CONNECTOR ,.r--, 

__j I AN-104-B 
--~ I ANTENNA I 

'i_ ___ j 

'-ADAPTER, UG255 U 

rPILOT'S OVERHEAD CONSOLE 

+ 

~ •• ,.~~:;,I-A-L-LA-T-10-N--------------------4---~ 
• 

~-- _._ ----------~ -.- -;;;;;o;;o;-,. 00,-------- -- --

T.O. 1T·29A·2·11 

r--RV976A22 ----­

r-RV977A22 -----i 

,---- RV97BA22 ------! 
,.---RV979A22 -----1 
v--- RV9BOA22 ----­
V"- RV981A22 ----­

Jr-- RV982A22 ----­

Jr-- RV983A22 -----, 

1r--RV984A22 -----, 

1r--RV9fl5A22 -----i 
ir--RV986A22 -----i 
Jr-- RV987A22 -----1 
lr--RV9BBA22 ----­
Jr--RV989A22 -----, 

.----RV990Ai2 -----1 
,.--RV991A22 ------1 
,.------- RV992A22 -----1 
,.--RV993A22 -----1 

l,---RV994A22 ----­

l,---RV995A22 ----­

lr--RV996A22 ----­
l,.---RV1004A22~-------i 

1,.---RVl OOOA22!------i 

j,.---RV1001A22~-----1 

A 

c 
D 
F 

G 

K 

L 

II. 
N 

p 

R 

> 
T 

u 
v 
w 

y 

z 

~RV1033A22~ 
RV1005B22:==]-~ 1 

t 

RV 1003822 ',_; 

I,----RV1008A22 

1-~-- RV1006A20N , 

lr---L250A22 

I RE•CTE Or< OFF RV1008A22 

I 
GROUND RV1009A20 

GROUND RV1010A20 

I 
IW INPUT RVIOI2B20 

N 

" 

1 ®I 
-~~-1 @ ~ - I @ RV1003C22----

~ I ~ '7ilil,"'---+--:~i~o~r:~2! ~~ 

.___ ______ ® I 
®I 
®I 
®I 
el 
@ 

f'--RVI012B20 ® I 
'---RV1012C201-------~... ® I 

IW INPUT RV102C20 

I 10 

I 
II 
12 

.,-' 15 

I ~g 16 
..,,. 21 
'-'>< 22 ~0 

I :~~ 23 
..-.~ 

26 

I {] 

2'l 

I 
29 

RVIS14A22 

I 
RYJSJ2A22 

L ____ .....JJlP•l 

I 

~ H (!~ i\~ g I ! l \i ! :~:~:~:~ : ~ 1: A 
i 111 I L RV1005B22 

0;~ 1 
LJCf--' ~.=_ 9 P 

-:; RV167B20 (REF!----::;; Vlr...j' 

q_ ~~l- ~:~~~::;~2---f ~-8 p '-1-+---RVlOli-----" 

i l/j._ RV1032A22 y 16 0 I L__----RV222B181REF)---~ 

~~I 
Gl G) 

01 
01 G) 
cvl 
01 
01 
CDI 

L 
I 
I L ____ _ I 

------------------__ P:_j 

Figure 9-12. Wilcox 807 VHF Communications Transceiver Wiring Diagram 

Change 16 

T-29A WIRING DATA 

---, 
I I 
I I 
I I 
I I 
I I 
I ~ I 
I ~ I 

~s I ,_a> 

I 
1-.J 

~~ I u>-

I 
_,z 
-0 .. u 

I 
I I 
I I 
I I 
I I 
I I 
I I 

AUDIO ARM 

I I AUDIO HI 

I I AUDIO LO 

REMOTE ON OFF I I GROUND 

I PANEL LIGHTS I 
I 

___ j 

114C/(114D blank) 



T.O. 1T-29A-2-11 

Section X 

T-298 AND T-29C WIRING DATA 
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List of Equipment . . . . . . 
Wiring Diagrams . . . . . 

1 0-1. ALPHABETICAL INDEX OF WIRING DIAGRAMS. 

TITLE 

Interphone (ANjAIC-10) Circuit 

Interphone (USAF Combat) Circuit 

Public Address Circuit 

Radio Set Collins 1SS-4 (HF Liaison) Circuit 

Public Address Control Panel, Typical 
Radio Set AN/APX-25 (Transponder) Circuit 
Radio Set AN/ APX-2 5 (Transponder) Circuit 

Radio Set AN/AP:X.-72 (Transponder Circuit) 

Radio Set AN/ARC-3 (VHF Command) Antenna Diagram 
Radio Set AN/ARC-3 (VHF Command) Circuit 
Radio Set Wilcox 807 A (Command) Circuit 

Radio, Collins VHF 101 Communications 
Radio Set AN/ ARC-S (Liaison) Antenna Diagram 

Radio Set AN/ ARC-S (Liaison) Circuit 

Radio Set AN/ARC-27 (UHF Command) Antenna Diagram 

FIGURE 
NO. 

10-3 

10-4 

10-5 
10-1 
10-2 

10-6 

10-7 

10-13B 

10-S 
10-21 
10-22 

9-10 

ll-10 

10-10 
10-9 
l0-9A 

10-9B 
10-16 

10-14 
10-15 

10-13 

T-298 AND T-29C WIRING DATA 

Page 

115 
116 
116 
121 

APPLICABILITY 
SERIAL NO. 

51-5144, 52-1092 to 
52-1095 incl 
52-1091, 52-1096 to 
52-1155 incl 
52-1156 and subsequent 
51-3797 to 51-3S06 incl 
51-3S07 to 51-5143, and 
51-5145 to 51-7917 incl 
51-3797 to 51-5143 and 
51-5145 to 51-7917 incl 
51-5144, 52-1091 and 
subsequent 
Applicable to T-29C 
airplanes incorporating 
TCTO 1T-29C-50S 
All 
51-3797 to 51-5123 incl 
51-5124 and subsequent, 
and T-29C airplanes 
All T-29A and B 
Airplanes except 
51-5144 
All T-29C and D 
Airplanes and 
51-5144 
51-3 797 to 51-7917 incl 
51-3797 to 51-7917 incl 
All T-29B & C 
Airplanes Incorporating 
TCTO 1 T -29-599 

1T-29-624 I 
51-3797 to 51-5143 incl 
and 51-5145 to 51-7917 
incl 
51-3797 to 51-5123 
51-5144, 52-1091 to 
52-1155 incl 

All 

Change 19 15 July 1973 115 



T-298 AND T-29C WIRING DATA T.O. 1T-29A-2-11 

10-1. ALPHABETICAL INDEX OF WIRING DIAGRAM (CONTI. 

TITLE 

Radio Set AN/ ARC-27 (UHF Command) Circuit 

Radio Set 618T-3 SSB (Liaison) Circuit 

1 0-2. CROSS REFERENCE LIST OF WIRING DIAGRAMS. 

CONVAIR DRAWING NO. TITLE 

FIGURE 
NO. 

10-11 

10-12 

10-23 

240-0037317 

240-0037317 

Radio Set AN/ARC-3 (VHF Command) Antenna Diagram 

Radio Set AN/ARC-s (Liaison) Antenna Diagram 

116 Change 16 

APPLICABILITY 
SERIAL NO. 

51-3797 to 51-5143 and 
51-5145 to 51-7917 incl 
51-5144, 51-1091 and 
subsequent 

51-5168, 51-7877 
and 51-7914 

FIGURE NO. 

10-10 

10-16, 10-19, 10-20 



T .0. 1 T -29A-2-11 T-298 AND T-29C WIRING DATA 

10-2. CROSS REFERENCE LIST OF WIRING DIAGRAMS (CONT). 

CONVAIR DRAWING NO. TITLE FIGURE NO. 

240-003 7317 

240-0037402 

240-0037403 

240-0037415 

240-003 7416 

240-0037416 

Radio Set AN/ ARC-27 (UHF Command) Antenna Diagram 

Public Address Circuit 

10-13 

10-6, 10--, 

240-003 7416 

240-0037513 

240-0037514 

240-003 7515 

240-0067305 

240-0067344 

240-0067352 

240-393 7001 

None 

None 

None 

6BE37081-I 

Interphone (AN/AIC-10) Circuit 

lnterphone (USAF Combat) Circuit 

Radio Set AN/ARC-3 (VHF Command) Circuit 

Radio Set AN/ARC-8 (Liaison) Circuit 

Radio Set ANjARC-27 (UHF Command) Circuit 

Radio Set AN/ARN-6 (No.4 Compass) Circuit 

Radio Set ANjARN-6 (No.5 Compass) Circuit 

Radio Set AN/ARN-6 (No.3 Compass) Circuit 

Wing and Tail Anti-Icing Circuit 

Table Lights Circuit 

Overhead Switch Panel Lights Circuit 

Public Address Control Panel, Typical 

Radio Set Collins 18S-4 (HF Liaison) Circuit 

Radio Set AN/ APX-25 (Transponder) Circuit 

Kadio Sd AN/AP\-7:2 (Transpondt~r) Circuit 

lladio Set 61HT-:J ~SB (Liaison) Circuit 

10-3. LIST OF EQUIPMENT. 

ITEM 
NO. NAME OF PART MANUFACTURER 

16 Adapter ........ 
17 Adapter ........ 
19 Adapter ........ 

39 Antenna-Command (VHF) ........ 
80 Box-Power Jet ........ 

107 Circuit Breaker ........ 
110 Circuit Breaker ........ 
Ill Circuit Breaker . . . . . . . . 
113 Circuit Breaker ........ 
130 Control Panel ••••••• 0 

132 Control Panel .... 0 0 0 

133 Control Panel . . . . . . . . 
134 Control Panel . . . . . . . . 
135 Control Panel ........ 
141 Control Panel-Pilots' Interphone ........ 
146 Control Panel-Radio Operator's 

Interphone 
•••••• 0. 

165 Dynamotor ........ 

10-3, 10-4, and 10-5 

10-1' 10-2 

10-9 

10-14, 10-15 

10-11' 10-12 

TO. 1T-29A-2-12 

TO. 1T-29A-2-12 

TO. 1 T-29A-2-12 

TO. 1 T-29B-2-14 

T.O. 1T-29B-2-14 

T.O. 1 T-29B-2-14 

10-8 

I0-13B 

10-21 

10-22 

1J-IO, 11-10 

I 0-:2 :l 

TYPE, MODEL, OR 
PART NO. 

AN3057-6 
AN3057-8 

AN3057-12 
AN104B 

J-68/ARC-3 
AN3161P5 

AN3161P20 

AN3161P25 
AN3161P50 

C-405A/A 

C-699/ AIC 
C-695/AIC 
C-701/ AIC 
C-704/ AIC 

C-383/AIC 

C-389/AIC 
DY-17 /ART-13A 

Change 16 116A/(116B blank) 





10-3. LIST OF EQUIPMENT (CONY). 

ITEM 
NO. NAME OF PART 

172 Filter 

242 Jack 

243 Jack 

244 Jack 

245 Jack 

246 Jack Box 

247 Key 

257 Lamp 
. ~ 

276 Light Assy-Control Panel 

348 Plug 

358 Plug 

371 Plug 

415 Plug 

420 Plug 

423 Plug 

441 Plug 

464 Plug 

466 Plug 

468 Plug 

469 Plug 

471 Plug 

477 Plug 

478 Plug 

479 Plug 

480 Plug 

481 Plug 

482 Plug 

501 Receiver - Radio (Liaison) 

502 Receiver- Command Ragio (VHF) .,.__ 
552 Receptacle 

533 Receptacle 

553 Relay 

628 Switch 

6.B Switch 

T. 0. 1T -29A-2-11 

MANUFACTURER 

Utah Radio Products Co 

.. 

T-298 AND T-29C WIRING DATA 

TYPE, MODEL, OR 
PART NO. 

F-21 ARA-9 

JK-26 

JK-33A 

U-82 'U 

JK-34A 

J·139A AIC 

Type J-37 

AN3140-327 

AN3502-2B 

AN3106-I4S2S 

AN31o6-16S1S 

AN3106-24-28S 

AN3108-14S5S 

AN.1108-16S1S 

AN3108-18-1S 

AN3108-24-28S 

PL-Q103-A 

PL-55 

PL-148A 

PL-151A 

PL-153A 

U-7 1U 

U-8/U 

U-9;U 

U-10, U 

U-15, U 

U-16,U 

BC-348R or BC-548Q 
on airplanes 51-.1797 

to 51-7907 (inc!) BC-

3 4 8 R, BC-.148Q, or 

BC-.H8B, B C - 5 4 8 C 

BC-548M, BC-548D, or 
BC-.148P on airplanes 
5 1 - 7 9 0 8 and subse­

quent 

R-77A ARC-3 

AN.1102-20-27S 

AN5102-20-29S 

AF S49B6902 

AN.1021-2 

AN.102.1-8 

117 



T-298 AND T-29C WIRING DATA T.O. 1T -29A-2-11 

10-3. LIST OF EQUIPMENT (CONT). 

ITEM TYPE, MODEL, OR 
NO. NAME OF PART MANUFACTURER PART NO. 

616 Switch AN.1027-.1 

652 Switch SA-47A AIC 

657 Switch - Control Convair 240-.1160902-12 

701 Transmitter- Liaison Radio T-47A ART-U 

702 Transmitter- Command Radio (VHF) T-67 ARC-3 

or T-67 A ARC-.1 

or T-67B ARC-5 

725 Adapter (Right Angle) UG-.106 U 

767 Plug AN.1106B24-7S 

768 Plug ANH06B24-11S 

771 Plug AN1106B.16-7P 

856 Plug AN.1108B.16-7P 

904 Amplifier AM-145 AIC 

905 Amplifier AM-100 AIC 

• 914 Control Panel C-IIJO-J./ ;\ J{C-:27 

915 Control Panel C-70.1 AIC 

919 Coupler AN751B1 

9.11 Antenna - Liaison Radio Convair 240-10.15802-15 

932 Jack Convair JA-14 _,; 
950 Plug AN.'>108M22-14S 

951 Plug AN3108M24-5S 

952 Plug AN.'>I08M24-7S 

953 Plug AN.1108M24-20P 

959 Receiver Transmitter- Radio RT-178 ARC-27 

966 Switch AN."\02.1-.1 

973 Tip AN753A1 

981 Plug PL-259A 

982 Adapter M-.159A 

986 Plug UG-21C U 

989 Insulator Convair INS-7 

999 Tee Connector UG-274 U 

1004 Plug AN1108M24-5P 

1012 Receptacle UG-160A U 

lOB Antenna AT-256 ARC or 

AT-256A ARC 

1022 Filter Bendix AYiation Corp SC-D-8157 __,( 
1024 Plug AN1 108M20-27S 

1028 Receptacle AN.1102-22-4S 

1014 Terminal Convair TE-S-90 

10,18 Light Assy AN3502-1 

118 Change 16 



TO. 1 T -29A-2-11 T-298 AND T-29C WIRING DATA 

10-3. LIST OF EQUIPMENT lCONTL 

ITEM TYPE, MODEL, OR 
NO. NAME OF PAtn MANUFACTURER PART NO. 

1041 Resistor 4300 ohms Ohmite Mfg Co RC20BG432K 

1042 Resistor 270 ohms Ohmite Mfg Co RC20BG271K 

1043 Resistor 100 ohms Ohmite Mfg Co RC30BG101K 

'-- 1044 Resistor 22,000 ohms Ohmite Mfg Co RC20BG223K 

1045 Potentiometer Ohmite Mfg Co RV4ANFD101E 

1046 Condenser CP53B1EB105K 
1047 Condenser Cornell-Dubilier Elec Corp CE63C500G 

1054 Plug AN3106-20·2 7 S 

1069 Control Box C-404A/A 
1072 Circuit Breaker Mechanical Products Inc MS25005·5 

1077 Plug AN.1108B16S-1S 

1092 Transfer Panel Convair 240-3137473 

1096 Capacitor Sangamo Elec Co CP29A1DF103M 

1119 Plug AN3108B20·2'S 

1136 Circuit Breaker, 5 amp :Mechanical Products Inc 80A-5 

1139 Circuit Breaker, 20 amp Mechanical Products Inc 8.1A-20 
1140 Circuit Breaker, 2 5 amp Mechanical Products Inc 84A-25 

11"77 Plug AN3108M-22-14P 

1178 Plug AN3108M-14S-56 

1196 Adapter ''\-1 ().j.{J/\1(. I 
'-- 1197 Diode 1N4o 

1204 Amplifier AM-300A/AIC 
1205 Mounting Base MT-67"7/AIC 

or MT67 7 A/AIC 
1206 Adapter AN5057-8A 
1207 Resistor RC20AE682K 
1.~08 Deleted. 
1209 Control Panel C-824/ AIC-10 
1210 Control Panel C-826/AIC-10 
1211 Filter F-90/AIC 
1212 Loudspeaker LS-184/ AIC-10 
1213 Dynamotor DY-76/ AIC-10 
1214 Dynamotor DY-77 / AIC-10 
1215 Mounting Base MT-1059/l; 
1216 Mounting Base l\IT-1o6o ;c 
1217 Microphone l\1-34/AIC 
1218 Jack U-92/U 
1219 Plug U-94/L" 
1220 Cord WF-14/U 
1221 Cord \X'J\1-85/U 
1222 Adapter AN5057-10A 

""-- 1225 Adapter AN505 7 ·12A 
1224 Adapter AN505'-16A 
1225 Receptacle AN.) 1 OOC:.2 2-19P 
1.2.26 Plug AN.1106-16-10S 
122' Plug AN3106-22-19S 

Change 16 119 



T-298 AND T-29C WIRING DATA T.O. 1T -29A-2-11 

10-3. LIST OF EQUIPMENT CCONTJ. 

ITEM TYPE, MODEL, OR 
NO. NAME OF PART MANUFACTURER PART NO. 

1228 Plug AN3108-22-14S 

1229 Circuit Breaker MS25005-10 

1230 Resistor-150 ohm .......... RC20AE151J 
1231 Resistvr-330 ohm . . . . . . . . . . RC20AE331K _,I 
1252 Resistor-100 ohm .......... RC30AE101J 
1253 Resistor-150 ohm .......... RC30AE151J 
1234 Resistor-82 ohm .......... RC30AE820J 
1235 Headset-Mike . . . . . . . . . . H-78/AIC 
1236 Plug AN3106-22-14S 
1248 Switch, Control Wheel Convair 240-3160902-12 
1262 Plug .......... UG-88B/U 
1263 Plug . . . . . . . . . . UG-59A/U 
1264 Plug UG-212A/U 
1265 Antenna Coupler .......... CU-145/ARC 

1267 Relay .......... RE-132/ARC 
1268 Cable . . . . . . . . . . RG-8A/U 
1269 Cable .......... RG-58A/U 
127.1 Switch, Foot Cutler Hammer 8911K525 
1274 Capacitor Sprague TVA1413 

1280 Control Panel C-455/ARC 

1284 Plug AN3108-22-14P 
_,, 

1285 Plug AN3106B-24-28S 
1286 Control Panel .......... C-451/ARC-21 
1288 Plug 97-3108B-32-409P 
1289 Plug 97-3108B-28-425S 
1290 Plug AN3106B-16-9S 
1291 Plug ......... 97-3108B-28-425P 
1292 Plug AN3106M-8S-1S 
1293 Plug ......... AN3108B-22-14S 
1294 Adapter AN3057-4A 
1295 Plug . . . . . . . . . . AN3106B-10SL-4P 
1296 Receptacle .......... AN3100C-10SL-4S 
1325 Transformer Triad HS-66 
1326 Resistor Allen Bradley GB3615 
1327 Resistor Allen Bradley GB2715 
1342 Plug Convair 240-3935346 
1343 Receptacle .......... AN3101B24-28P 
1359 Capacitor . . . . . . . . . . CP54B1EC205V 
1360 Resistor .......... RC21AE510K 
1361 Resistor .......... RC21AE101K --' 
1362 Filter . . . . . . . . . . FA 1209 
1403 Actuator Lockheed 669157 
1416 Light Assembly Luminator Corp L9515 
1432 Light Assembly Luminator Corp L-10333 

120 Change 16 



T .0. 1T -29A-2-11 T-298 AND T-29C WIRING DATA 

10-3. LIST OF EQUIPMENT (CONT). 

ITEM TYPE, MODEL, OR 
NO. NAME OF PART MANUFACTURER PART NO. 

1601 Receiver-Transmitter-Transponder Set ........ RT-279/APX 

1602 Filter ........ F-245/APX-25 

1603 Coder-Transponder Set . . . . . ... KY-95/APX 

1604 Antenna-Transponder Set ........ AT-234/APX 

1605 Control-Transponder Set . . . . . . . . C-1158/ APX-25 

1606 Control-Coder Group ........ C-1128/ APX-25 

1607 Junction Box-Transponder Set ...... 

1608 Circuit Breaker ... '. ' .. MS25005-5 

1609 Circuit Breaker •••• 0 ••• MS25005-5 

1610 Receiver-Transmitter-HF Liaison Collins Radio Co. 18S-4 

1611 Mounting Collins Radio Co. 350C-5 
1612 Tuner-Antenna Collins Radio Co. 180L-2 

1613 Control Panel-HF Liaison Radio Collins Radio Co. 314S-6 
1614 Circuit Breaker-Liaison, 50 amps, ........ 

27.5 V de 
1615 Circuit Breaker-Liaison, 10 amps, . . . . . . . . 

27.5 V de 
1616 Circuit Breaker-Liaison, 10 amps, ....... 

27.5 V de 
1617 Circuit Breaker-Liaison, 5 amps, ........ 

115 V de 
1618 Transceiver \\ ilco'.. ()7607-101 
L (d tJ Control Panel ........ 977:l:noo 
L(>~O Shockmount 0 ••••••• B8245 
1621 Tram;ceiYer Collin,; 618T-3 
1622 Control Collin~ 714E-~ 
1(>23 Anknna Tuner ••••• 0 •• 1 BOL-:3 
1624 Connector 0 ••••••• PL-~:itJ/l 
1625 Connector ........ liG-88/L' 
1626 Adapter •••••• 0 0 UG-~01/l 
1627 Adapter ........ l!C;-~7/L 
1628 Connector ••• ' ••• 0 UC-1185/L 
1629 ,\fount •• 0 ••••• :l90j-] 
1630 Connector ••• 0 •••• C P:J1 08E-~B-1 :iS 

Changed 15 April 1970 120A 



T-298 AND T-29C WIRING DATA T.O. 1T-29A-2-11 

10-4. LIST OF T-29C AIRCRAFT MODIFIED IN AC­
CORDANCE WITH TCTO 1T-29C532. 

52-1091, 52-llOO, 52·1104, 52-1107, 52-ll10 thru 
52-1116, 52-1118 thru 52-1120, 52-1122, 52-1126, 52-
1127, 52-1129 thru 52-1132, 52-1134 thru 52-ll37, 
52-ll40, 52-1141, 52-ll43 thru 52-1145, 52-1147 thru 

1208 

52-Il52, 52-Il54 thru 52-1172, 52-1175, 53-3461 thru 
53-3463, 53-3466, 53-3467, 53-3471 thru 53-3474, 
53-3476 thru 53-3478, 53-3487 thru 53-3489. 

Changed 15 January 1965 
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HARMESSES 
COKT IMUEO FROM· 

SHEH 2 

W(l ,.. "'":":JI)LifT 5TA 
SPliCE PANEl 

RZI•OOH 18 
RZ I 'IOOF IS RZ I•OOG 18 

RZ I..OOAJ 18 
RZ 1112820 RZ1122Al0 

RZ 1723520 Rl!723A20 

RZI72•818 ~~ 172.Aii! 
RZ"Ilf20 RZ 172•0 18 
RZ 1"12020 RZIOI2E20 

RZI7HCI8 RZ17l•BI8 
!Z 1771E2C RZ I7JijAI8 
RZI77SC20 RZI77~20 
RZ 1"16fl0 
RZI<i6020 RZI•16E20 
RZI >J~IJ70 

RZI..ZIG20 RZ 1•21H20 

RZ I"J2Y20 
'Z"J2T20 •z '-JZU20 
l!l1•33G20 
RZI«JJE20 RZI•J3f20 
RZI177E20 
RZ 1117C20 RZI777020 
RII585L20 
RZI585J20 •z 1sss•zo 
RZ 1•36G:W 
RZ 1~36!'20 •z1•a•Fzo 

I ;]) 

1...-(j)--RZ 172.018 

1-<.D--- RZ 17 J•BIB 

1....-®--•z,.ooAJ 18 

612 
RADAR STUOENTS' 

FOOT SWi;CH 
MICROPIIONE 

~
14-@--•z"ooAEia 
~RZI73S81£1 
...-{D-Hil;i!1018 

, <D 

RZI., •E20 
RZ!•IJf20 
•ll•2lE18 
~ZI-..23fi8 

R!I14J.SZ2C 
RZI"36&820 
RZ 1581020 
:\l bE ,F ~C 
Rl177).;(C 
RZI716L~C 
ill1.,.3J!..2C 
:Ul"iJJII:.{Ci 
RZ htJ.{AM.ZC 

A:Z I~J2AC~O 

ltl loo2 t AB.lC 
ltlft.tliAOiO 
~t:l .. i6't'20 
:Uhio.UA.C. 
~:17i7JiU 

•z mnzc 
U17J>Cl6 

U1012'2' 
RZI .. t2U2C 
!tlilJ~818 

RZI7J8820 

~l173162C 

Rl '-DCAC 18 
I!:[I .. C.OAF I$ 

0110. tt sa~JEJtT ·su 
SPLlCf fAMfl 

'"~:l"Eil) 
"10, ~ TAStf 

:iPLICE PANEL 1-1\l." STu~[!f; 1\>\CAR CONfROL t'ANEL. 

,.oo--.-...... -•.oo~ --, 
11101 

1029 

L 
RADAR IMTERPHOME 

SPLICE PANEL 

LI2!A20 I•.!S 

'-36 

1<31 

11~34 

llf33 

1032 

"10 • ., • ~-~~£ 
"h. 1(£ ?~<": .. 

l~t MICROPHONE 
!llOI~ !fEADSEf 

140a MICRCPHONE •ETURN 
I..Oit COIHROL 
I U06 VOWHE ;CH fROL 

!"12~ INI£RPHO•E 
10 !3 COHMANO 
hl14 RADAR ISTfRPHOME 
IU IS COMPASS 
liil6 MAY!I.IAfOR INHRPHOII:E 
t!42f CAll 
1<422 !Ml(ltPiiOJH: 
: .. 23 COHMAHO 

RAOAR ·•itRPnONE 
COHPASS 
"VIGAfOR ·RTERPHOHE 
AUD tO CO:;~(II!I 

IMHRPH0tH 
CO!*'A140 
~ADAR IMH~fHONE 

COMPASS 
MAYIGATOR INTERPHONE 
PAI!El i.IGHTI MG 

RAOAR STUOF.NTS' ~t<rt~ 
fOOT SWITCH ~ ..,.. 'U 

M ICROI'IiOKE 
W TO 

n c 

·~ ~ ~ 
N ~ 

l~ 
I~ 
j¥ 
l 

li5 
~~ 
.~ 

J 
l 

J 

131 

'ULz•o-~~sm;•) 
€52 

•o. I STUDENT RADAR CONTROL 

i1U6--1 MAYIGATOR II!ITOI:~KCNE 
i>t3) ----4 COMPASS 
I'>Jtt--· UOAR ltiTUPHOfl( 
1>tJ3 CGMHAMD 
l'tll 1NfERPH0fl'[ 
t.;JV 4UOIO COttltO• 
llf(6 UYIGATOR: II!ITERPHOMf. 
lll.l.':l CCHPASS 
i .. ~ .. RADAR INlERI'IiONE 
lo~~(J COit!AkO 
!-.~"" INTERPHOM£ 
lit,{! CALL 
l-;16 •AYIGU~R INTERPHOH[ 
hilS COMPASS 
I ~tilt RADAR I•HRPHONE 
l'tiJ COftlA•D ... ,..: l1Ht~PM01!1[ 

!~li5 VOLUME CON nOL 
1 .. c .. CONHOl 
hOJ HI CROPMO~[ ltrTIJiUt 
! .. 0~ MICROPHO•E 
l•vl 3 H£AOSET 
Jo~UO ~.ROUW~ 
142:; , f'Ait[l UGttTOtl.i 

~0. i S fUOENT S !A.. 
SPLICE PAIIEL 

N(). 4 STlJOE~l TAO!. E. 

"' "' 

" 0 

~ "' 
?AHEl 

' I !o i 
~-I 

J~l 
l~ 
j~ 

iB 
.J 
I~ 

J~ 1196 

•35 

I 
) 

IZ!9 
I.ZZI 

''0 7 5 TuDE NT TAB~f 

1~22 

' 
1~13~ 
••2q 

1~25 

·-26--i 
1032---1 

1031 

! 
I 
I 

I 
I 

::::--1§ 
••36 
142ll I uo___, 

I 

I 

L'>O-JCJl~tt!t SHE£T : .:.HG"' lfh.FJ 
TC.T.O. IT·29•565A(REF) 

AAOU SIUOOTS' 'DOT , 
SW I TC• • !CROPI!IlltE t 

rl 

! r-----, __ _ 
I r--+---. 
"' 

• -298 4ND T-29C WIRING DATA 

1 

.35 

IITUP!IOIE (USAF COMUT 1 CIRCUIT 

Figure l 0- J. lnterphone tUSAF Combat} Circuit t$heet 3 of 6J 
{Airplanes Sl -3797 to 5 J -3806 lnciJ 
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NO. 8 STUDENT STA SPLICE PANEL 

1,.-----+---RZI ijJ2X20 
1'----RZ! ijJ 6L20 

1,.----+---RZio36J2C 
RZI5ij5J20 

1,.--------R~I585N20 

1.-------- RZ 1736CI8 
SEE 2110•00673~~ -;---l.:i=::=-----...J 

.. ... .... 
~,_ ,_ ... .... .... .... 
:::! ..... .... 
~ .. 

... ... .. 

~0. 7 STUDENT TABLE SPLI':E PAHL 

2~0-J93713J 

lij&; COMP,\S.; J 
I ijJ6 HAVIG INTERP~ONE--- ~ 

" lijJ2 IHTERP~OHE "' 
I ij27 COMPASS l .... 
I ij26 NAVIG INTERPHOHE---, ~ 
I ij22 IHTERPHOHE : ~ 

3 lij21 CALL · 
lijl7 COMPASS J '" "' liji 6 HAVIG INTERPHONE---, ~ ... 
lijl2 INTERPHONE ~ lijOij CONTROL------
lijOJ MICROPHONE RETURN--- i 
1~02 MICROPHONE-· 
! ijOI HEAD SET 
I ijOO =:jGROUH D 
1~29-- ~AHEL LIGHTING 

132 NO. 8 STUDENT NAVIGATOR 
CONTROL PANEL 

1196 
llZO 

IZZO 

IZ19 

YELfftJOW IZZI 
RED 

GREU PLUG 

WHIT£ 

BLACK 

NO. 5 STUDENT TABLE 

T-29B AND T-29C WIRING DATA T .0. 1T -29A-2-11 

RZ 1728820 

Rlliji6H20 

RZ I ij 16K20 
RZio21R20 
Rll•21 H20 
~z I ijJVC20 
llllij32Z20 
RZI~36P20 

2ij0-3937137 

NO. 10 STUDENT STA 
SPLICE PANEL 

1196 
1220 

IZZO 

IZ19 

YELfRJLN IZZI 
RED 

GREEN PLUG 

NH IT£ 

BLACK 

TABLE 

NO. I 0 STUDENT 
SPLICE PANEL 

NAVIGHJ~ lftH<PHOHE---] 
COMPASS 0 

RAOAR IHTERP~OHE :;; 
COMMAND ~ 
INTER PhONE------­
AU~IO COfiMOft -----­

NAVIGATOR IHfEKPhOHE---] 
COMPASS _. 
RADAR IHTERPHONE ~ 
COMMAND ';;: 
IHTERP~ONE 8 
C•LL 
NAVIGATOR INTERPHOHE---J ~ 
CO'·lPASS ~ 

~AJA~ IHTE~P110•E ~ 
COW4.1HJ ~ 

IHTERPHONE -;;;~===== "i 
VOLUME CONTROL 
CONTROL-------­
-~~~OPHONE RlTuMH ---­
MIC.OPHONE -----­
HEADSET -------­
GROUND-------­
P.INEL LloHTIN;)-----

NO. 7 STUDENT RADAR lij6 
CONHOL PAHEL 

2~0-00J7ij IS SHE£ T 2 CHG M ( MH) 

T.C.T.O. IT·29·565A(REF) 

RED 

RED 

11'20 

IZZO 

COMPASS J ~ 
NAVIG INTERPhONE--- g 
I NTERPHONE ·c 

COMPASS J 5 
NAY IG INTER PHONE--- ~ 

INTERPHONE !:; 
CALL-------

COMPASS------J ~ 
NAVIG INTERPHORE--- iE 
INTERPriOHE ~ 
CONTROL ~ 
MICROPHON:O RETURN-- :>: 

MICROPHO~t ----­
HEADSET -----­
GROUND 
PANEL LIGHTING---

"0· 10 STUDENT NAVIGATOR 132 
CONTROL PANEL 

11911 

IZIS 

YElf:tGLDIZZI 
RED 

GREEN I'I.UG 

WNIT£ 

lUCK 

NO. 8 STUDENT TABLE 

IMTERPNOIIE (USAF COMBAT) CIRCUIT 

Figure 10- i. lnterphone (USAF Combat} Circuit (Sheet 4 of 61 
(Airplanes 51-3797 to 51-3806 In ell 
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HARNESS CONT:N!IEO 
"qOM $~EfT 2 

'IARMESS C~MT I MUEl' 
~ROM SHEET 1 

rio: 12 ST~DENT CONTROL PANEL 

E
iijSS COMPASS l 
!ot36 N4'tiGATOR IMT£RPHOME ~ 
:.32 : MTElPHONE J 
:•27 COHPiss l ~ 
1~2o Nl¥1<lATOR ,MTERPHOME ;: 
1<22 1 N TERPHONf ~ 
I ~21- C Ill j " 
I~ 11--j 'aM PASS l 
I~ 16.., MAY! GA lOR IN HRPHOME ._; 

1~12"'"" , NTE~PHONf i: II 
~~~-1 CJMTIIOL • 

140J[MICRQPHONE RETURM 
• .02 ~ICaOPHONE : 
' 40 I ~ EADS£1 ., 
1•00 GROUND 
Pt29 ?Ate£ l !. 13HT i MG 

---------- --· 

~ 

" I 
I 

13Z 

l,,~ .. ,-~:------
1 ~29--i ~Hl JHfl!(U 

u.(IO-, Willi"() 

1•0•-; "' ~rsu 
:402 ....... ~~r.~oP~ONf 

! •C3 --1 rliC~OI'MONF REtURN 
I •o• _, CON!IWL 

o: ~~ li TfiPHONE 
,'ijlo OAWIGHOR :.IERPHGN£ 
1•17 COMPASS 
:.11~ CALl ••12--; .MT!tPHONf 
l•io--, MAWIIi.trOR :MTfRPHPNf 
ILI.27 ..... ~~IS:.\ 
·•32 ·NTIIIP~ON£ 

1436 :NTERP~ONf 

NO. 13 STIIO£NT STA 

SPliCl >ANlL 

RZIIS9B20 

R:ii'IOO,Nli'i 

Vl<IOOiQI~ 

U17S~81~ 

RZI412R20 1412 
..L 

~ ::::::::~· :::: 
1117~7120 1401 

R11~00T 18 IUOO 
dUCK 

RI Jij]IAN20-+CSt-1~21 
lotl422 

1
1426 

1•27 

Rl1432Al20 1•.!7 

'ZI•36Al20 1436 

Rll S86C20 I ~5~ 

.'•,.) OOJ7UI) '""' ~ (~G t IR£f) 

T C TO 'T·29·5ti5A(REFl 

1 T-29A-2- 1 1 

.. , 
1~36 

1~3Z 

I ~27 

'"~.; 
·~22 
1421 
1417 
1416 
l ~ 12 

! "0" 
40J 

,,.02 
1~01 

·400 

!'129 

T-298 AND T-29C WIRING DATA 

MO. !4 SlUOENT CONTROL PANF.l 

COMPASS ]i NAY I GATOP INTERI'I<ONf 
1 NTERI'MONE 
CGMP4SS 

]~ MAY I ~ATOR I NTERPHON E 
1 N TE~PJIOME 
CAll 
COMPASS 

J~ NAYIGAIOR IMTERPHONE 
INTERPHONE 
CONTROl 
MICROPHONE RETURN 
MICROPHONE 
HEAO SET 
<iROUoD 

PANEL LIGHTING 

'32 

11%: 

1120 

1219 

l.lllfR:J• ltll ., 0 

;Rtf• •t VG 

"''11! 

BlAC• 

Figure JO- f. lnterpbo~e lUSAF Combat} Circuit lSiteet 5 of 6J 
tAirplanesl Sl-3797 to SJ-3806 lnciJ 
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'"t-ue 

10. 16 STUDENT STA 
SPliCE PAIIEL 

RZ 17118C20 

RZIH9CI8 

RZI~VIB 

RZI750A20 

RZI751A20 

~ RZ 1752818 RZI7S2A18 
RZI'i2U20 
RZ 1~12S20 Rl1,12T20 
RZI,I6U20 
RZI,I6S20 RZI,I6120 
RZI,21X20 
Rl1,21V20 RZI-211120 
RZIII32AJ2D 
RZ 11132AG20 

RZI·3~U20 

RZI!I87K20 

NO.I4 STUDENT 

"' 

~$~¢¢¢ 
e ~ ~ ~ ~ 
a:: cc: Cl' • m 

MO. I 5 SliJOEMT STA 
SPLICE PANEL 

,,55 

"38 

11132 

"27 

1~26 

fij22 

1'21 

li'2A20 1,29 

"17 

"'6 
1~12 

1'10~ 

1'103 

I'IC2 

11401 

RZI'ICOVI! I'ICO 
BUCK 

MO. 16. TABU 
SPLICE PAHH 

!~21 

1~22 

"26 

"27 

'"J2 

"36 

"5~ 

NO. IS HaLE 
SHICE PANEl 

2140-39371119 
132 

COMPASS 
NAY! GATOR IMTERPHONE 
I MTEIPIIOME 
COMPASS 
NAY !GATOR INTERPHONE 
IMTERPHONE 
CAll 
COMPASS 
NAVIGATOR INTERPHONF 
IMTERPHOIE 
CONTROL 
M I CROPHOM E RETURN 
MICROPHONE 
HEADSET 
GROUND 
PANEL LIGHTING 

]i 
]~ 
J~ 

NO. 16 STUOENT STATION 

!1!16 
1220 

uzo 

;,o. I~ STUDENT TABLE 

MO. 15 STUDENT STATION 

GROUN 0 
HEADSET 
MICROPHONE 
MICROPHONE RETURN 
CONTROL ]i IMHRPHOM£ 
MAY I GATOR IMTERPHOME 
COMPASS 
CALL 

]I INTERPHONE 
MAY I GATOR I NTERPHOME 
COMPASS 
IMTERPIIOME ]i UYIGlTOR IMTERPHONE 
COMPASS 
PANEL LIGHTING 

132 

2140·39371-a 

MO. 17 STUDENT STA 
SPLI ,£ PANfl 

T-298 AND T-29C WIRING DATA T.O. 1T-29A-2-11 

"55 

1'135 

MO. 17 TA8Ll 
SPlitt PANIL 

2140•3937682 

SE: 2'1G-00673'' l206A20 I ~29 

132 

t•ss COMPASS ]~ 11136 MAY I GATOR INTERPHONE 
lij32 I NTERPHONE 
1~27 COMPASS u ''26 MAY I GATOR IITERPHONE 
"22 I NTERPHOME 11132 
"21 CALL 
1"7 COMPASS 

J~ 1~16 MAY! GATOR INTERPHOME 
1~12 IMTERPMOHE 

~~- CONTROl 
1~3 HI CROPHOM E RETURN 
i'02 MICROPHONE 
1~1 HEADSET 
1~0 GROUND 
,,29 PANEl lllliHI MG "21 

NO, 18 STUDENT STATION 

1196 RZ1"6W20 "16 1220 

Rltn7H20 I"' 

IZZO ,,,3 

RZI,I21120 "12 
f 11130 

IllS 1~5 

REO 

"'f}B ~~-RED RED 
11103 

GREEI PlUG 

WHIT£ 

BLACK 

"0 16 STUDENT TASLE 
CAMERA 

INTERPHDIE 
PM£l 

MO. 17 STUDENT STHIOII 

1100 GROUND 
1'101 NEAOSE! 
11102 MICROPHO!If 
1~03 MICIIOPHO!Ir RETURN 
1110~ CONTROL 

1~ 1~12 INTERPitONE 

'"' NAVIGATOR INTERPiiCN; 

IZZO 

"'7 COMPASS J 
1<21 CAll 

]i ~~n INTERPHDNE 
"26 UYIGATOR INTERPHDME 
1•27 COMPASS 
t•32 IMTERPHOH ]i "36 NlVIGATOR INTERPHON( 
fij55 COMPASS 
1~29 PANEL LIG~r lNG 

132 

2100...0037'15 SHEET 3 Cl6 r (REf). 

T C.T.O. IT·29·565A!REFI 

~ 

~ a 
i 

11!16 

CAMERA STATION 
NAVIGATOR tnUPHDNE 
COMPASS 
UOAR IMTERPHDNE 
COMMAIIO 
INTERPNOI£ 
AUDIO COMMON 
NAVIGATOR IITERI'IIOIE 
COMPASS 
RADAR IITERPHOI£ 
COMIIAIIO 
I NTERI'IIOIIE 
tAll 
NAVIGATOR INTERPHONE 
COMPASS 
RADAR IIT£RPHOIE 
COitUID 
IMTERPHOME 
VOLUME COM TROL 
CONTROL 
HI CROP HOME RETU R~ 
HI CROI'IIONE 
HEADSET 
GROUND 
PAN£L LIGIITIIG 

lll'Q 

CAMERA BOMB 
SCOtltNG STATIO" 

1111 

VHLrall t!Zt 
lEO 

a•n• Pulfi 

liMIT( 

IUCI 

Figure l 0-l. lnferpltone (USAF CombatJ Circuli tSiteef 6 of 61 
(Airplanes 51-3797 to 51-3806 lnciJ 
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OVUHUD RADIO COIITitOl PAII£1 r- --- ~P7"to"'Vs"Co.71107 ;;.F-;------ -: 
I "29 I PAIIEL U GilTS .... 

UOUIO 
IUD SET 
NICIOI'II .. E 
NICIOI'NOIE IETVII 
C .. TIOL 
COlli AID UOUID l'"-' :: COIIIAIII 

2 LIAIS. 
~ COMPASS 
a: IAYIGATOI INTUPI .. [ ---

CALL 

a COIIIAID 
,.. LIAISOII 

1-
1-

1-

1-
1-
1-.... 
1-
1-

11100 1 
11101 I 
11102 
11101 I 
1110' I 
11106 I 
1"2 I 
11113 

11116 
11121 
"22 
11123 
l'l!ll 

I 
I 

[ """'"' 
! COMPASS i'IS -+--r--<. 

IAYIGATOII IITEIPM .. E---

[ "m-• o COIIIAIO 
g U&ISOII 
"" COMPASS 

IAYIGATOI IITUI'II .. £---l ''"'-' j MIXED SIGIIALS II 
;;; COMPASS 
.. IIAIU:I 
~ LOCALIZEI 
a: NIXED SIGIIALS IIUT l '"""' !5 YOIC£ II 
;; IAIGE OUT 

IAIGE II 

~ 

1-
r-
r-
1-

~ 

11126 
11132 
11133 
111311 
1113S 
11136 
111112 
111113 
IIIIlS 
S.ll7 
111118 
111119 
illS I 
111!12 
IIIS3 
IIISII 

~ 
I 

"' 
G 

T.O. 1T-29A-2·11 T-291 AND t-29C WiliNG DATA 

• SEE FIG. 9-10 

IUO 

1196 

5~ ! 0 2 2 2 2 2 a 2 ... 
:1 ... .. ~ = 

.. 
= 

.. ..... 2 .... 7 . ... ... ... ... • ~ ~ :;; .. ~ .! ! • ... ... me 
N;:: ... .... ... >:i .... >:i .... ;:::; .... I OYEIIIEAD SWITCI PAIEL .... .. .. .. .. .. .. .. • • L._!!L~E..!~L----- ----- -l ...;. 

2110-3937 107 

·~· + nL: 
!! • 2 22 !! ~ 2 2 a ~ .. 2 2 2 2 2 2 
c iii :1 ~: c.:l u c .. ~ .. c ... = : = = , ~ ~ 2 
~ I ~rill! ~ ~ ~ j ... ~ ~ ! ~ ~ ~ i i ~ ril !I[[ 

2.o-oomsz 

~¥+++~+++ ,ftlli++~?lt+ltl i 
2 C'ot~:Jf~-~~_! ~~N :=:=~=~~=~=~ !!j•!•.!!.!~!:!! .!.!!:~-.!.!~!!.! J 

IZ1501A20 IZIIOelll ,: 
IZIS07A20 IZIS07111 - ... •• IZISOIA20 --:; ... 
IZIS02A20 llltiOOAUII •= 
IZ 15103A20 -=; 

PilOT'S COUIOL I'AIEL133 

~; ~~ .... ---.~~~~~.-~~~.-~~r-~~--~--~~~~.--r~r-~~~ 
Ul 
Ul 
1/1 

I 
I 
I 
I 
I 

tltS0••20 

IZif>OUII ... 
ulll 

IZIIG.all !I PAIIEL LIGIITS 
81111110 
MEADSET 

-
!"""" 

1 .. 29 
11100 
11101 

NICIOP ... [ -I 11102 
MICIOI'IIetE !IETUII 
C .. TIOL -COIIIAIII 810111111 -i[ ""'-· !"-
COIIIAID .... 

I LIAIS .. -~ COMPASS -
a: IAYIGATOI IITEIPIIOIE --- !-

11103 
I 111011 
I ~~ 
I IIIU 
I 1111a 

I ''" I 11115 
I tlll6 

CALL i---S COIIIAID -
1 11121 
I •~2 

I 
IW 
lUll 

• 

[ ""'-' i UAISOII 
i-<> COMPASS I I112S -+--T--< 

: IW IAYIGATOI IITEIPI .. E----
["-~ -o CGIIIAIID -g LIAISOII -

c COMPASS -IAYIGATOI IITEIPMOI£ ----
I 

~~ 

11133 
I I~ 
I 1113S I 
1 1m Tm-• -i NIXED SI.Al.S II -

;;; COMPASS -.,. IIMI£1 -~ LOCALilEI -a: MIXEII SI.AU OUT -=[ VOIC£ OUT -
~ VOICE II -;;;; IMGE OUT -IAIGE II -

I ~~ 

I 111113 
I I~ 
1 m1 
I 111111 
I I~ 

: lUI 
I IW 
I Ill~ 

I "" I 133 I 

L--------- ------------1 

!!.! -CD 000- !!! ~ 0 ~~~22 -- N~N-.. :8 ~~~ :iC .. 'j :: ••• c. 
0 ... ~~~~!:! 'i ~ ~ ;~~! ~ ! .......... ... NN NNN N ... .... ;:;~;::;;::;;::;N .. .. -...... .. .. .. ------

~2~22 ..... 
~-;; ........ ···-- ...... ... 

f"» -- N N N N NN ........... • ... :tl 

;:;;;;:::;;;: ;::;::;;::: ----- ----

I 
r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Jl22 ...... 
COPILOT'S § S ~ 
1111£ S11 >:i ;:::; ;:::; .. ----

I 2110·39371011 

2'10-3937106 

PEIEITAL SPI.ICI Nlli&. 

II I PILOT'S 
;:::; ;:::; ;:::; MilE SW . ... 
+++m ---

r---- ---------- __ J 

2222 ~ ~2222 ! 2 2 ! 2 
==~~ = !it::!;; N = : .n : 
~:«:: :: =s: •• ~ ~ ~ ~ ; 

, Wiii11M+ ** 
!! j i i = ! ! ~~ ~ ~ ! - -- - - - -o-- - -

"' X 
1/1 

1 
I 
I 
I 

I 
~ I 

I 
I 
I 

I 
I 
I ____ ...J 

• SEE FIG. 9-10 

sn 2110-00371102 

IUO 

ll'20 

!196 

• CHANGE 

00!71115 SM•n ' CIIG I Uf:f} 
T.C.T.O. 1T·29-621 (REF~ 

PILOTS' lllUfiOIE ~ 
SPLICE PAIIEL 

IITEII'IOIIl[ (IISAf CMAT) CIICIIT 

figure J0-2. lnterpllone fUSAF Combat} Circuit fSII .. t I of 61 
fAirplanes 51-3807 to 51-5143, and 5J-5J45 ro 51-7917 lncll 
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OYEIIIUD RADIO CGIITROL PUEl r---- a,,li.of.seo•71l07 ;;r~------ i 
I 1~29- 1 I'U£L liGHTS --GtOUID 

UADSET 
IIICIOI'HOIE 
IIICtOPIIOII£ IETURI 
COITIOL 
COIIIAID UOIIIID 

\'"-' COIIIAIID 
"' LIAIHIJ 
~ COIII'ASS 
"' IAVIIATOI IITUI'IIOIIE ---

CALL 

a COIIIAID 

r-

...... 

!-

r-

!-

!--

t'IOO- I 
•~•- I 
1~2-
1~3- I 
~~~- I 
r11011- I 
••u- I 
JtU3-
I'II•- I 
•••s- I .... -
·~·-1'122-
1'123-

I 
I 
I [ ""''"" i LIAISOII 

.,. COMPASS - 1'12'1-
r.u-+-.,..-< 

I 
I 

IAVI&ATO. IIT£11'11011£ ---[ '"""'" o COIIIAIID 
~ LIAISOI 
c COMPASS 

UYIIATOI IITUPIIOIE---l '"''h~t i 1111£0 S I GilLS II 
;; COMPASS 
"" IIAIIU 
!:! LOCALIZ£1 
"' llllED SIGIIUS OUT 

•[ YOICE OUT 
~ YOIC£ II 
$ IAIGE OUT 

RAIIG£ II 

PI LOT'S COIITRDL PAII£L133 

I'AIIEL LIGITS 
GIOUID 
IUDSET 
111 e IOI'HOIE 
IIICIOI'IIOII[ IETUII 
COITIOL 
COIIIAID GIOUIO "[ '""-' ~ COIIIAID 

I LIAISOI 
~ COMPASS 
:a: UVIIATOI IITEIPIIOIIE---

CALL 

I COIIIAIID 
.. liAISOI 

!-
!-

---~ -
!o-

----

r-

1'126-
1'132-
1'133-
1'13'1-
1'13S-
1'136-
1'1'12-
rm­
••• s-
1'1'17-
1'1'111-
1'11119-
I'ISI-
1'152-

I'IS3~ 
1'15'1-

••a-
1.00-
1'101 ~ 
1'102-
1~3-

1'1011-
1'106-
I'IU-
1'113-
1'11'1-
... s_ 

'"''-1'121-
1'122-
1'123-
1'12'1-

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

~ 
I 
0> 

C> 

l.t.' 
w 
w 
Ill • 

[·flU-· 
5 COMPASS 

UYIIATOI IITEIPIIOIIE---
!-
I-

1'125 -+--T--< 
1'126-[ ,..,_, 

o COIIIAIID 
B LIAISOII 
"' CIIIII'ASS 

IAYIGATOI IITUI'IOIE ---

i IIIIED SI611AI.S II 
;; CIIIIPASS 
o IIMIU 
!:! LOCALIZER 

I-
1--

1--

1'132-
1'133-
1'13'1-- I 
1'13~- I 
11131- I 
1'1'12-
1'1'13- I 
1'1'15- I 
1'1'17- I 
111'11- I 

Tmm•• 
"' IIIUD SI611ALS OUT 

•[ YOICE OUT 

I 1'1'19- I 
I ··~·- I ~ YOIC[ II 

;;: INIGE OUT 
IAIG£ II 

I 1'152- I 
I I'IS3-
I .. ,._ I 
I 133 I 

L-------------- ------..1 

til 
;::: ... 
= i 
N 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

j 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 

!.\!! ... 
j 
;:; .. 

• 

•• 000. 
-- t"fNt"f- !.\!! 
-I!:~~~ l;C ... 
! ~ ~~; ~ ... 

5I 
........ NNN N ;::; . -·-- . .. 

kf.:"ki~~'· 

jil jil 2 2 jil - = , s : 
"' . ;:;:; ;; "" 

·l+·~~-~.{~ 

_,_ .... ...,. 
T l 

I 

1196 

•tzo 

I 
I 
I 

T.O. 1T-29A-2-11 T-291 AND T-29C WiliNG DATA 

2110-3t37107 

r-"' 
-----r---IZISOIA20 -+c:>+--

LIZIS07A20 ~O+­
~~ZISOU20 - '­

r----IZIS02A20 -+o-1-
"' v•zt5GlA20 -+~1-

= = i i 

IZISOIIII-

IZIS07111 -
IZIIICIOAI/11-

IZ IS03111 "t-
IZI!IG'IIII-

i i PEDESTAL SPLICE I'A .. ; 
i 

... .. 
' ... mm 

COPILOT'S i i i i ; S PILOT'S 
Mllf SW ;:; ;::; ;:; ;::; ;:; ;:; Mil£ IW . .... -

657 + + + + + + 157 --
IZl!iO'IIII-2'10-J93710t 0 ,__.__UISO'ICII 

' 
~--mSOXII II'" IZISCl.3111~ 

' 
.. .. ... • Ill s .. ... 

I ... .. 
;:: .. • • .. .. • I I ... 

jil ~ - -... "" 
~ ~ 

:-----~, ____________ J 

i ... _",.. ~~ 

~1: ~ 

+,--lED !Ito. • 
~ IZIS77A20 -~ ,,.__, __ ,. 

- 1--••m -r\.. : ··~ 
Nilf--lll1SIIC20 -I.e ._._

1

--.. 

"I~IIIIITE -'f"' ' 
IZ I'IOOC II , IZ I..,AU II -

,_._BUCI -- , 

I 
I 

I 
I 
I 

l!lO 

J 

PILOTS' 111Uf1011l I 

SPLICE I'AIII. 

! L.-----------
______ .J I 0037'115 sun 'I CJJG I liEF) 

T.C.T.O. IT-29-621 (REF) 

• SEE FIG. 9-10 ,.__ 

!196 

• CHANGE 

Figure J0-2. lrtferpflone fUSAF Combatl Circuit fSfleet J of 6J 
fAirplartes 51-3807 to 51-5143, artd 51-5145 fo 51·7917 lnciJ 

Changed 1 ~ptember 1971 127 



00. • STU lEU SU 
SPLICE PUEL 

U!OOOMII 
tZI'IIIOfll 

OZioliOAfll 
MO. S $TUDEIT ST& 

SPLICE PUH 

2<0-lii37161 

S££ hO•OOIHII' ........,._ LI'IIIA20 

~0. • TABLE 
SPLICE PloEL 

1_ Ullll IIT[ti'IIOIE 
SPLICE PUIEL 

Ll21l2li 

... 2 .. 

1•22 

!1121 

flU~ 

tlttl 

l'~l.C 

••o> 
1'4lt'i 

hC) 

l~tOl 

... c.t,. 

00. > UILE 
SPLICf PANEL 

10. • STUDEoT RlDU COITROL PIO(L 

l'lllij GROIIII~ 

1.01 HEADSET 
1'1112 HICROPHOOE 
1'103 KIUOPHOI( RETURI 

'""• COOTIIOL 
hOS ¥0LUKE COOUOL 
1"'12 IMTUPHOME 

Jl 
ltt-13 COitlliiD 
PU'I UO&t UTEIIPHOO£ 5 l~ttS COHPASS 
l'116 U¥1 GATOR IITERPHOME ;: 
1•21 CALL 

]! 
1•22 tU(lPHONE 
••2J COHHAMO 
l~t2" RADAR IOTERPHOIE 
Ht2!) COMPASS 

UYIGATOR IMTEtrHOME 
ACOIO CD••oo 

]; 
IMTERPHOIIE 
C01'11AM0 
RADAR IOTERPHOIE 
CliMPAS$ 
NAY I GATOR INIERPHOIE 
P&IIEL LIG•TIMG 

13S 

NO. 4 STUDENli TA8LE 

10. ~ STU~EOT RADAR COITROL PANEL 

••J6 
t•l~ 
J<tJ-. 
11t.l3 

••32 
IIllO 
h2r, 
J<2S 
t<~21i 

Pf~J .. :: 
••2: 
l .. lr.> 

HUS 
14ilf 

fli!J ... , 

2-.I:) .. J.J1lt0 

M A< I GATOR IMHRPMOHE 
CO!IPASS 
RA~AR IOHRPHONE 
COHMAOO 
IHTUPMOIE 
AC,IO tl""0' 
JUVI~ITO!l INTUrttOif[ 
Ca•PASI 
UDU UttUrttt:M[ 

CO""''' 
liltUf'ltCIIf 
CltL 
IU'f!UU,_ uttUhJttf 
C ifi!PASS 
iU;:tiA nHUfi"OII( 

CJI9!JM~ 

IMTE:Rrt~)l( 

YJi..UH£ t ,;-. t~OI. 
t0•H~CI. 
HtC~t:•PMOpt£ Qf!IJ'M 
MICROPH!'ffi 
•El:mr 
\:iR'OUMO 
,.AitE!. ~,.l.itHIIG: 

]i 
]1 
Jl 

IJ!o 

MASTER RADAR 

OPERATOR'S TA8L E 

T.O. 1T-29A-2-11 T-29B AND T-29C WIRING DATA 

10.6 STU OUT llOlt COITROL PU[L 

1.00 GIOUIO 
1001 NEAOSET 
h02 MICROPNOO[ 
"'OJ MIUIII'IIOI[ IETUll 
t.O• tOITROL 
I .OS 'IOL!mE CGITaD~ 
IOU IIT[IPIIOI[ 

]I I <til CCIII!UO 
l'tltt IAO&l IIT[ti'IIGIE 
, .. s COHPASS 
, .. 6 ll¥1GATOI IITUPMOI[ 
.. 21 CALL 

]~ 1•22 IIT£11'1101( 

1•23 C-D 
102• I lOll II TUPKOIE 
"2S tQIWASS 
.. 26 IAVIG&TOI IIT[RPMOI[ 
1•30 AUDIO C-

} .. l2 IITEIPMOIE 
1033 C01'11AMO 
lllilit RADAR IIT(RPIOIE 
.. 3. CO!IPA$$ 
••36 OAVIGATOR JITERPHOME 
1•29 PAUL LIGMTIIG 

135 

-@-IZI•OOANII 

--<!}-RZt7.ZIIt 

MASTER UDAl 

OPERATOR'S ~ 
MICIOI'IIOIE 

FOOT SWITCH -<!}-AZih311S-.....l.._ __ -f_.., 

I ~~!;!t~zo 
Ll.tl20 

u tit. .. c ~~ 

SEE 2•0·673._ 

TC.T.O iT-29·565AfREFI 

0m 

~ASTER RADAR OPERATOR'$ 
SPL I([ PANEL 

Figure 10-2. lnterpltone (USAF Combatl Circuit ($1teet 3 of 61 
(Airplanes 51-3807 to 51-5143, and 51-5145 to 5.1-7917 lncll 
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2110·393718S 

[

UYIGATOR UTERPIOIE 
LOUDSPEUER 

!!! RADAR IMT(RPIIOIIE 
I COIIIAIID 

IITERI'IOIE 
MIDIO COII«JN 

~[UYIGATOR IITERPHOIE 
o LOUDSPEUER i RADAR I NTERPIIOII E 
u COMMAND 

IITERPIIOn 
CALL 

:[UYIUTOR UTERPHOIE 
o LOUDSPEAlER I RADAR IITERPIIDN ( 
u COIIIAIID 
i IITERPIOIE 

VOLUME CONTROL 
CDITIIDL 
Ml CIIDPIIOIIE RETU .. 
MICIIDPIIOIE 
HEADSET 
GIIDUID 
I' AIEL ll GIITIIi 

10. '7 IUTRUCTOR 
COITIIDL I'ANEL 

1311 

RZI77SQ20 

121.;20---n lr 

IIZ1~23J 18 

IZ1777Q20 

10. 5 STUDENT TABLE 

1~36 

•~as 
h3~ 
1~3l 
1~32 
1~30 

"26 
1~25 

1~2~ 

1~23 

1~22 

T TASLE SPLICE PAIIEL 

2~393783'1 

2'10-3937833 

NO. 7 STUDENT RADAR 
CONTROL PANEL 

NAVIGATOR IHTERPHONE 

]i COHPASS 
RADAR I HTERPHOH E 
COHKAND 
IIHRPI10NE 
AUDI 0 COHHOH 
NAYI GATOR lnERI'HONE 

] I 
COli PASS 
RADAR IHTERPHOME 
COMMAND 
IMTERPIIOME 
CALL 
NAY I GATOR I HTERPHON[ 

]I COIIPASS 
RADAR I MTERPHON £ 
COIIMAMD 
IMT£RPHOM£ .. 
YOLOHE CONTROL 
CONTROL 
MftROPHONE RETURH 
Ml CROP~OME 
HEAD SET 
GROUND 
PAIIEL Ll GHTI NG 

135 

MO. 8 STUDE~T UYI GUOR CONTROL PAIIEL : 

RED 

RED 

COIIPASS 
NAYIG. INTC.tr •• OMC 
IMTERI'HON£ 
COlli' ASS 
NAY I G.. I NTERPIIOH 
IITERPHONE 
CALL 
COlli' ASS 
IAYI6. INTERI'HOME 
UTERI'JIONE 
C3NTROL 
HI CROPHON£ RETUIII 
MICROPHONE 
HEADSET 
GROUND 
PANEL Ll GI!TI NG 

]i 
]I 
]I 

"" 

I 

llZC 
NO. 6 STUDENT TABLE 

1219 

TELLffiW . 1221 
R£0 

GRHM PLVG 

WHITEj 

BLACK 

GREEN 

Nil, 7 STUOEr.T TABLE 
INSTRUCTORS SPLICE PANE 

T-29B AND T-29C WIRING DATA 

fOR COMTIMCATION 
SEE 2110.00~7111 S SHE£T S 

l..0-39371 35 
NO. 10 STUDENT STA. 

SPLICE PAIIEL 

T 

t-ooe.l.....,ji---RZI72982v 
-t 

... 
+ 

y 

' . 
of 

RZI731820 

RZ 1732Bl0 

RZI7JJB 18 
~ZI~I2H20 
~ZI~12l29 
RZI~I6H20 
RZI~IU20 

RZI~21R20 
RZI ~21ft20 
RZI~32AC2~ 
RZ 1~32Z20 
Rli~J6P20 
RZI~J6L20 

RZI58~Q20 

NO. 6 STUH~T TABI.i. 
IMSTRUCTO~ SPLICE l'Ar.EL 

2'lli-~CJ7•1S SIIEET ~ CJ:G a mEFJ 
T.C.T.O. IT·29·565A(REF) 

T.O. 1T-29A-2-11 

NO. I~ STUDEMl Tt~LE 
SPLICE PIIIEL 

L1~3A20 
L 1~3a2o 

MO. S INHRI!CTOP. 
CONTROL PA~EL 

UVIGA·O~ IN~E~PI!ONE 

•OUOSP~AK£R 
RADAR IHH"PI'OH£ 
COt!r IN D 
I NTER~TOH£ 
Ai:OIO COHHO~ 

UVI GATOR I NTE~PI'OHE 
LOUDSPEAK£' 
RA 'AR INTERPI'ONE 
r.OHKAN9 
IMHPP~ONf 

C·ILL 
N WI GATOR 
LOUDSPEAKER 
RADAR I MTE~P:•OH£ 
COHKAMD 
INT'.qPI!ONE 

I ~OS VOLU~E CO•IHOL 
J•O• .:OHTROL 
I~J !IICROPM!•,H R£TUR" J 
1402~HICf:OP~tHc 
1401 ~£AD $(1 
1~00 3ROUND 
14/9 PAHH ciG~TIHG 

----"~-----
135 

COMPASS 
NAYI5. !NTE1PI•O~E 

lllERP~ON[ 

COilPASS 
UY15. INTE~P~ONE 

tNT(ftP~ONE 

CALL 
COMPASS 

"UYIG. INHRP~O•E 

INTERP"ONE 
CONT~OL 
IIICROPf'ONE UTUP.M 
HIC'!CPHONE 
HAO S<T 
SR!lUNO 
Pl!l[L LIGHTIN:l 

]i 
]I 
]I 

i 

NO. I~ ~lUO[Nl NAYIGAiO~ 132 
COMT.'!OL PANEL 

~0. & ST~OEMT TABLE 

ltZO 

NO. 8 INHP.UCTOR' S STUDENT TASL! 

·no 

IJT£RPHi:ME (USAF COMBH) CIRCUIT 

Figure 10-2. lnrerphone lUSAF Combat} Circuit (Sheet 4 of 6J 
(Airplanes 57-3807 to 57-5743, and 51-5J4S to 57-7917 lnciJ 
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