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WARNING 

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT 

DON'T TAKE CHANCES! 

DANGEROUS VOLT AGES EXIST IN: 

Power Supply PP-2792/ ARN-30D; Receiver, Radio R-
1021/ ARN-30D; Converter, Signal DataCV-265A/ ARN-
30A, and associated interconnecting wiring when the 
VOL-OFF switch on Control Radio Set C-3436/ ARN-300 
is taken out of the OFF position. 
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TM 11-5126-215-35 
c 1 

TECHNICAL MANUAL 

Field and Depot Maintenance Manual 

RECEIVING sm, RADIO AN/ ARN-30D AND AN/ ARN-30E 

™ ll- 5826-215-35t 

CHANGES No. 1 ) 

HEADQUARTERS, 
DEPARTMENT OF THE ARMY 
WASHINGTON 25, D.C., 31 October 196£ 

TM )1- :>826-215- 35, 6 November 1961, is changed as indicated so that the manual also applies to the 
following equipment : 

N omencl<Uure Order N o. 
Receiving Set, Radio AN/ ARN- 30E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4294- PP-61 

Change the title of the manual to read as above. 

Page 2, chapter 1. Below the title add: 

Not~. Receiving Set, Radio AN I ARN- 30E is similar to Receiving Set, Radio AN I ARN-300. Information in this manual 
applies to both sets unless otherwise specified. 

After "twin-T filter" add: "or T-filter in the 
converter bearing Order No. 4294- PP-61" in the 
following places: 

Page 22, paragraph 24d, lines 7 and 14. Para­
graph 24e, line 9. 

Page 24, figure 15. Blocks in "VOR REFER­
ENCE CHANNEL" and "VOR VARIABLE 
CHANNEL.'' 

Page 28, paragraph 32, last line. 
P.age 29, paragraph · 34, line 4. Paragraph 35, 

right-hand column, line 8. Paragraph 35b, line 7. 
Paragraph 36, lines 1 and 8. 

Page 2. Add paragraph 1.1 after paragraph 1. 

1.1. Differences in Models 

The components of Receiving Set, Radio AN I 
ARN- 30E differ from the components of Receiving 
Set, Radio AN/ ARN- 30D in the following details: 

a. In VIJF navigation receiver bearing Order No. 
4294-PP-61, resistor R4o is used in place of resistor 
R37 (fig. 12 and par. 16e). 

b. In VHF navigation receiver bearing Order- No. 
4294- PP- 61, Zener diode CR6 (fig. 14) is returned 
to ground through CR4 (fig. 12) rather than directly 
to ground (pars. 21e and 22b.1). 

c. In converter bearing Order No. 4294- PP-61, 
a T -filter is used instead of a twin-T filter (pars. 
24d.1 and 36). 

d. In converter bearing Order No. 4294- PP- 61, 
capacitors C213, C214, C215, C216, C227, C229 and 
C231 and resistors R229, R231, R247, and R249 are 

not used (figs. 16 and 17). Resistors R230 and 
R248 are changed to resistors R231 and R249, 
respectively. The value of capacitor C217 is 
changed, and capacitor C228 is changed to C232. 

e. Control, Radio Set C- 3436A/ ARN-30E has 
three connectors on the rear of the unit (fig. 38.1) . 
The C- 3436A/ ARN- 30E simultaneously tunes the 
VHF navigation and glide slope receivers .. (: · .. ;·s. 
44b, c, 46, and 47c). 

f . In racks bearing Order No. 4294-·PP-61, rel&.y 
K302 and capacitor C304 (fig . 75. 1) have been added 
(par. 50b.l). 

Page 8, paragraph 6a. Add the following note 
after subparagraph a: 

Note. . In Receivers, Radio R-1021 / ARN- 300 procured 
on Order No. N383-66270A, the input signal received at 
ANT connector J1 is applied through radiofrequency (RF) 
inductor (L14) to the input tuning network. Inductor L14 
has been added to eliminate interloading effects when two 
R- 102l/ARN- 30D's are connected to one antenna . 

Page 10, figure 5. Change "NOTE" to read : 
NOTES. 

Designate the existing note: I . 
Add the following: 

2. FOR RECEIVERS, RADIO R-102l ;"AR~-30D 

PROCURED ON ORDER NO. N383-66270A, 
THE DIRECT CONNEc:noN BETWEi;N 
ANTCONNECTORJlANDINDUCTORLJ 
IS REPLACED BY INDUCTOR LI4, .22UJ-l . 

Page 18, paragraph 16e. Add the following after 
last sentence: 
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In VHF navigation receiver bearing Order No. 
4294-PP-61, resistor R46 is used in place of R37 
(fig. 12). Resistor R46 is connected from the 
+100-volt source to the intersection of CR4 (fig. 12) 
and CR6 (fig. 14) . The circuit function remains 
the same. 

Page 18, figure 12. Add the following to the 
notes: 
4. IN VHF NAVIGATION RECEIVER BEAR­

ING ORDER NO. 4294- PP- 61, THE REFER­
ENCE DESIGNATION OF RESISTOR R37 
IS CHANGED TO R46 AND THE VALUE 
IS CHANGED TO 91K. RESISTOR R46 IS 
CONNECTED FROM THE + 100V SOURCE 
TO THE INTERSECTION OF CR4 and R45. 
Page £0, ·paragraph 21d. After subparagraph d 

add: 
e. In the VHF navigation receiver bearing Order 

No. 4294-PP-61, Zener diode CR6 (fig. 14) is 
returned to ground through Zener diode CR4 
rather than directly to ground. Diodes CR4 and 
CR6 regulate the 100-volt supply and form a 
voltage divider that provides a source of +68 volts 

at their intersection. The circuit functions as 
described in d above. 

Page tl, figure 14. Add the following to the 

notes: . 
3. VHF NAVIGATION RECEIVER BEARING 

ORDER NO. 4294-PP-61 HAS RESISTOR 
R46, 91K, ADDED IN SHUNT WITH CR6. 
DIODE CR6 IS UNGROUNDED AND RE­
TURNED TO THE +68V REGULATED 

SUPPLY. 
Paragraph 22. After subparagraph b add: 

b.l. In VHF navigation receiver bearing Order 
No. 4294-PP-61, the 100 volts obtained from ~he 
filtered 240-volt supply is applied across serres­
connected Zener diodes CR4 and CR6 (fig. 73@). 
The circuit functions the same as described in b 
above. 

Page II, paragraph 24. After subparagraph d 

add: 4294-
d.l. In the converter bearing Order N °· f 

PP-61, a 60-cps T-filter is substituted in ~la:et:e 
the 60-cps, .twin-T.filter. The T-~lter provtde The 
same filtenng act10n as the twm-T filter. 

Figure 16. (Supereeded) VOR reference cham1~l circuit, partial 1~ic diagram. 

(Located In back or ehan1ea) 
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UNLESS OTHERWISE NOTED. 
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K •1000, MEG • 1,000,000. 

3. IN CONVERTERS BEARING ORDER NO. 4294-PP-61,. 
C22!oC229,C231 AND RESISTORS R249 AND 
R241 ARE DELETED. RESISTOR R24B IS 
CHANGED TO R249 AND IS 265K OHMS. 
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CONVERTERS BEARING ABOVE ORDER NO. 
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Figure 17. (Supei"Beded) VOR tHJriable channel circuit, partial ~Chemotic diagram. 
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Figure to.t. (Added) Cofltrol, Radio Set C-S4S8A I ARN-80E, functimlal block diagram. 

60-cps T -filter consists of capacitors C212 and C217 
and resistor R231. 

Page t9, paragraph 36. After the fifth ~ntence 
add: !n the converter bearing Order No. 4294-
PP-61, the T-filters are similar. Capacitor C217 
in the reference channel is 0.015 microfarad and . 
capacitor C232 in the variable channel is 0.02 
microfarad. 

Page 35, paragraph 44. Make the following 
changes: 

Subparagraph b. After the last sentence add: 
In Control, Radio Set C-3436A/ ARN -30E, mega­
cycle channel selection switch SIA is directly coupled 
to glide slope receiver selection switch S4A and S4B 
(fig. 20.1). When megacycle channel selection switch 
SIA is operated to the desired channel, switch S4A 
and S4B also operates and provides a ground to the 
glide slope receiver which simultaneously tunes the 
glide slope receiver. 

Subparagraph c. After the last sentence add: 
In Control, Radio Set C-3436A/ ARN-30E, frac­
tional megacycle channel selection switch SIB is 
directly coupled to glide slope receiver selection 
switch S5A and S5B (fig. 20.I). When the frac­
tional megacycle selection switch is operated to the 
desired channel, switch S5A and S5B also operates 
and connects the necessary ground for the glide 
slope receiver to simultaneously tune the glide slope 
receiver. · 

Page 38, fi~re 20. Delete the caption and sub­
stitute: Control, Radio Set C-SI,S8/ARN-SOD june-

• I 

ttonal block diagram. 

Page 37, paragraph 46. Add the following after 
last sentence: In Control, Radio Set C-3436A/ 
ARN-30E, glide slope receiver selection switch S4A 
and S4B operates simultaneously wiih megacycle 
channel selection switch SIA (fig. 61.1). When 
megacycle channel selection switch SIA is operat~ 
to a desired channel, glide slope receiver selection 
switch S4A and S4B also operates and establishes 
the correct ground connections that simultaneoU!ly 
tunes the glide slope receiver. The appropriate 
ground connections for the glide slope receiver are 
applied through pins A through H of connector J3. 

Paragraph 47. After subparagraph b add : 

c. In Control, Radio Set C-3436A/ ARN-30E, · 
fractional megacycle channel selection switch SIB 
(fig. 61.1) is coupled to glide slope receiver selection 
switch S5A and S5B. Therefore, when the frac­
tional megacycle channel selection switch is oper­
ated, glide slope receiver channel selection switch 
S5A and S5B simultaneously and, at the desired 
channel, provides a ground that enables the glide 
slope receiver to simultaneously tune to the channel 
selected. The ground for the glide slope receiver at 
the selected channel is routed through pins A 
through H of connector J3. 

Page 38, paragraph 50. After subparagraph b 
add: 

b.I. In racks bearing Order No. 4294-PP~I, a 
damping circuit is provided for the course indicator 
vertical pointer meter. This circuit is used only 
when the VHF navigation receiver is tuned to a 



VOR frequency. The damping circuit consists of 
relay K302 and capacitor C304 (fig. 75.1). Fluctua­
tions by the course vertical pointer meter caused by 
reflected VHF radio waves are minimized by this 
damping circuit. The damping action of the circuit 
is automatically controlled by the fractional mega­
cycle channel selection control on the VHF naviga­
tion control unit. When the fractional megacycle 
channel selection control is operated to a VOR 
frequency, switch SIB contacts 16 and 17 of the 
VHF navigati<,>n control unit (fig. 61.1) break, 
thereby removipg the localizer selection signal 
applied to pin 2 of connector J303 (fig. 75.1) . 
Relay K302 is released and it makes contacts 
connect capacitor C304 across the + LEFT and 
+ RIOHT lines in turn connecting C304 in parallel 
with the coil of the course indicator vertical pointer 
meter. When the fractional megacycle channel 
control is set :to a localizer frequency, switch SIB 
contacts 16 and 17 of the VHF navigation control 
unit (fig. 61.1) make and apply the localizer selection 
signal to pin 2 of J303 (fig. 75.1). Relay K302 
operates and, by its open contacts, C304 is removed 
from the circuit. 

Page 55, figure 24. Make the following changes: 

Change "NOTE" to: NOTES. 
Number the existing note: 1. 
Add the following: 

2. IN VHF NAVIGATION RECEIVERS BEAR­
ING ORDER NO. 4294-PP-61, R37 IS DE­
LETED AND R46 IS ADDED ADJACENT 

TO CR6. 
Page 58, figure 27. Make the following changes: 

Change "NOTE" to NOTES. 
Number the existing note: 1. 
Add the following: 

2. IN VHF NAVIGATION RECEIVERS BEAR­
ING ORDER NO. N383-66270A, INDUCTOR 
L14 IS ADDED ADJACENT TO CAPACITOR 
C3. , 
Page 64, paragraph 63d, chart, "Procedure 

column. Make the following changes: VHF 
Item 6. After last sentence. Add: In ' 

naviga~ion receiver bearing Order No. 4294-PP-6
1
, 

check for shorted crystal diode A2CR4 or A2CR:dd. 
Item 10, second sentence. After A2R37 . · 

or ~R46 in VHF navigation receiver beanng 
Order No. 4292-PP-61. 

Page 70, figure 34. Add the following note to 
figure 34: 

4 Figure 38.1. (Added) Control, !Wdio Set C-tl.WJA/ARN-!JOE, top interior lliew. 



NOTE 
IN CONVERTER BEARING ORDER NO. 
4294-PP-61, C~PACITORS C213, C214, C215, 
C216, C227, C229, AND C231 AND RESISTORS 
R229, R231, R249, AND R247 ARE DELETED. 
RESISTORS R230 AND R248 ARE CHANGED 

TO R231 AND R249, RESPECTIVELY. CA­
PACITOR C228 IS CHANGED TO C232. 

Page 77, paragraph 74c, lines 3 and 5. 
Change "(fig. 38)" to: (figs. 38 and 38.1). 
Figure 38. Change the caption to: Control, 

Radio Set C-31,.36/ARN-SOD, top interior view. 

Page 78, paragraph 76d, chart. After item 6 add: 

Item Indication Probable trouble Procedure 
--1----------------·--------------------------------

7 In Control, Radio Set C-3436A/ ARN -30E only, Defective switch S4A Visually check condition of switch S4A 
and S4B wipers and/or contacte. 
Adjuat if poesible; if not, replace 
switch. 

megacycle channel selection, at glide slope or S4B. 
receiver, is incorrect or cannot be accom-
plished. 

8 In Control, Radio Set C-3436A/ARN-30E only, Defective switch S5A Visually check condition of switch S5A 
and S5B wipers and/or contacts. 
Adj fult if poesible; if not, replace 
switch. 

fractional megacycle channel selection at or S5B. 
glide slope receiver, is incorrect or cannot be 
accomplished. 

Page 79, paragraph 77. Make the following changes: 
Subparagraph b, last line. Change "(fig. 39)". to: (figs. 39 and 39.1). 
Subparagraph c, chart. After the last item add: 

Point of lllf'UUrement Normal 
indication 

l119latin1 procedure 

-----------------------
From terminal H to 

terminal D of 
connector J304 
(in Control, Radio 
Set C-3436A/ 
ARN-30E only). 

300 ohms ___ If resistance is zero, 
check for shorted 
relay K302 coil or 
short-circuited 
wiring between 
terminal H of ' 
connector J304 and 
the relay coil. 

:Figure 39. Change caption to: Back rear view 
.of interconnecting box (except racks bearing Order 
No. 1,.291,.-PP--61). 

Paragraph 78, last line. Change "(fig. 39)" to: 
(figs. 39 and 39.1). 

Page 80, paragraph 79. Make the following 
changes: 

Subparagraph b, last sentence. After "figure 
39" add: and 39.1. 

TM5826-215- 35-CI-46 

figure S.CJ.I. (Added) Rack rear vi~ of inUrcon;1ecling bo.r (rack$ bearing Orthr No. l,!f4-PP-61). 
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117.1 Vhf Navigation Receiver and Control Unit Tests Using 
Cycling Test Set 

Audio Oscillator TS-382/ U (models A, B, D, E, F) 
Multimeter ME-26B/U 

a. Test Equiprt~ent and Materials . Headset HS-33 
Power Supply PP-1104A/G 
Maintenance Kit, Electronic Equipment MK-252/ ARX (with 

cycling unit) 
b. Test Connections and Conditions. Connect the equipment &8 

shown in figu~ 57.1. 
Test Set, Radio AN/ARM-5 (with additional 108.00-mc and 

126.9-mc crystals) c. Procedure. 

Step I 
No. I 

Teet P(!Uipment 
control rettinsa 

EquipJMnt under teat 
eontrol aetttnaa T .. t P"""'rluro Perform&DCe lt&lldard 

--t- ·-·----------- - ---------

I PP-1104A/G: 

2 

3 

Circuit breaker lever: 
I OFF. 
I Links: Both connected 

1

1 vertically for 28-volt 
operation. 

I 
INI~REASE VOLTAGE: 'I 

SG-66/ARM- 5: 
1 POWER-OFF: OFF 
! J-677/ ARN: j 

I ~Av MOD sm~RCE: 1 

! P..ECEI\'ER I I 
I il-fE- 268/ Cf: 
I FlTNCTIOX: OFF 
! RANGE: 1000V 

VOL-OFF: OFF 
SQl'ELCH: counter­

l'lockwise. 

TS-88£/U · 
0!\'-0FF: OFF 
Leave controls in poei­

tious last indicated in 
I Leave controls in posi-
i tions l1111t indicated in 

stP-p Xo. I. 

I 

I 

i 

i 
I 

--1 
Leave controls in posi- I 

tions last indicated in I 
Sttlp !" O. I. 

Leave controls in posi­
tions last indicated in 
step No. 2. 

a. Connect ME-26B/U DC probe to J-677/ARN LV+ a. None. 
terminal. Connect ME-26B/U COMMON clip to G 
terminal. (Insert paper clip in G terminal teet jack and I connect COMMON clip to paper clip, if neceesa.ry.) 

I 
b. Place PP-1104A/G circuit breaker lever to ON. Piace ME- b. None. 

268/U FUNCTION switch to +. Allow 5-minute warmup 

I before proceeding. 
c. Turn \'IIF navigation control unit VOL-OFF knob to on 

i (slightly clock\-. Place PP-1104A/G INCU.EASE 

I 
VOLTAGE switch to 4. 

c. VHF ·navigation receiver tube tilamenta 
light. 

d. Place ME-26B/ U RANGE switch to 100V ______ ___ ____ _ d. Meter reads 28 volta. 
! e. Place ME-26B/ U RANGE switch to JOOOV Disconnect e. None. 
I de probe from J-6<7/ ARN LV+ t.em,inal and connect to 
1 HV + terminal. 
1 f. Adjust PP-1104A/G INCREASE VOLTAGE knob for f. None. 
' 240 volta on ME-26B/ U. 

a. Connect 50-ohm terminBtion cap on SG- 66/ARM- 5 to RF a. None. 
OUTPUT 1 VOLT. 

b. Place 108.0<>-mr cr.vstal in SG -66/ ARM- 5 crystal socket A. b. None. 
Place 114.9-mc crystal in SG-66/ ARM- 5 crystal socket B. 

c. Place SC'..--66/ ARM- 5 i-5TAND-BY-OPERATE switch to c. None. 
STAND-BY anri POWEll-OFF switch to POWER. Allow 

I 5-minute warmup before proceeding. 
d. Place SG-66/ ARM- .') STAND-BY-OPERATE switch to d. None. 

OPERATE. 
e. Press SG-66/ ARM- 5 MOD ZERO SET knob and rotate e. None. 

knob to zero MOD mt•tcr. Press SG-66/ARM- 5 RF ZERO 
. SET knob to zero RF meter. I 
I f . Set SG-66/ARM--5 FUNCTION switch to RF MC switch f . None. 

to A. Set RF LE\'EL to counter range. 

I 
g. Iruw.rt irumlat!'d screwdriver in SG-66/ARM-5 A hole and g. None. 

adjust for maximum on RF meter. 
h. Set SG-66/AR~I-.'i MC switch to B and with insulatP.d h. None. 

I screwdriver in B hole, adjust for maximum on RF meter. 

I i. Adjust SG-66 /ARM-5 RF LEVEL control to align RF i. None. 
meter needle with LE\'EL SET line. 

I j. Set SG-66/ARM-5 F'C'~CTION switch to 9960~MOD. j. None. 

I Adjust 9960 ·~MOD control to align MOD meter needle 
with LEVEL SET line. 

I k. Set SG-66/ AR:\1-5 FUNCTION switch to 30~MOD. k. None. 
I Adjust 30~MOD control to align MOD meter needle with 
1 LEVEL SET line. 

I . 
\ 
\ 

I 
a. Place TS-382/ U ON-OFF switch to ON. Allow 15-minute a. None. 

warmup. 
b. Tune \'HF navigation control unit channel selector switches b. On cycling teet unit, R.EC CYCLING 

to 114.9 mr. lamp J and FRACT CYCLING lamJlll 

r. Place T&-382/ U RANGE switch to X10 and tuning con­
trol to 100. 

d. Place SG-66/ ARM-5 FUNCTION switch to RF ____ ___ _ 
e. Adjust YHF navigation control unit VOL-OFF knob clock­

wise and counterclockwise. 

f . Tuntl YHF navigation controi unit channel selector switches 
to frequency other than 114.9 me. Adjust VHF navigation 
control unit SQUELCH cunt.rul clockwise. ' 

g. Adjust VHF navigation control unit to desired level of 

0 and P light. 
c. None. 

d. None. 
e. 1,000-cps tone is heard on headsei. Volume 

increases with clockwise rotation of VOL­
OFF knob; decreW!I'.I! with counterclock­
wise rotation. 

f. Noise on headset is quieted. Cycling teet 
unit REC CYCLING lamp J and FRACT 
CYCLING lamps 0 and P light. 

g. Noise level on headset is adjustable. 

I 

4 1·Leave controls in poei-
j tiolll! last indicated in 

step No. 3. 

quieting. I 
·-r~TUne-\'-HJLnarigation J:Ontrolunit channel selector SWitches 

to114.9mc again. ----- - - __ 

Leave controls in poei- a. Turn \'HF navigation control unit megacycle channel 

h. 1,000-cps tone is heard on headset again 
and REC CYCLING J lamp and FRACT 
cYCEffiGTamps--<hmd -P-iight..again. _ 

a. Cycling test unit REC CYCLING lamJlll 
listed below light for each of the selected 
megacycle channels. 

tions last indir.ated in selector switch through ali' positions, one at a time. 

5 i Leave controls in poei-
! tions last indicated in 

step No.4. 

6 Leave controls in poei­
tions 188t indicated in 
step No. 5. 

N/ A 

step No.3. 

Leave controls in posi­
tions last indicated in 
stP-p No. 4. 

Leave controls in posi­
tions last indict .ted in 
step No. 5. 

N/A 

__ _)_ - - ·- - - ----- ---

1\tegacycle channel (me) J REC CYCLING l&mpe 

108----------------! H, I 
109-- -----·---- ---- H, I, J no ____ ____ ____ ____ H, L 
llL _____ __ ________ H, I, J, K 
112 ______ ________ __ K 
113 ___ __ __ ______ ___ , I, J, K, L 
114 ___ _______ ___ ___ I J 

115-- -- -- - - - - ·· ·· -- - - H, J , K , L 
116 ____ __ ____ __ ___ _ I 
117 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I, K, L 

118_ . __ _____ . _ _ __ _ _ H 
119 ____ ____________ H, I, J 
120 ___ _____ ________ L 

1 2~ ----------- - ---- I, K 

123 ___ __ ___ __ ___ ___ L 
122 ____ ______ .. - --- ~ K , L 

1 124------·- - ------- J, K 
125------- - ---- - --- j H, K 

j126 __ ___ __ ___ _____ _ 
1 

I, J 

! b. Tum VHF navigation control unit fractional megacycle 1 b. Cycling test unit
1 

FRACT CYCLING 
: channel selector switch through all poaitions, one at a time. I · lamps listed below light for each of the 
j l selected frequencies. 
I !' F -ra-et.l-.o-n-al_m_e_g-'.ac_y_cl_e_,.-I _ F_R_A_G_T_C_Y_C_Ll-N-G-

ehanael (me) \ Iampo 

I .00------ ----------1 N, 0, P 
. 10- - ---------- ---- N, R .20 ______ __________ Q 
.30 _________ _______ p 
.40 _________ __ _____ 0 
.50 ___________ ____ _ N 
.60 ___ ____ _________ R 
. 70 ____ ____ ____ __ . _ Q, R 

.so- ------------ ---1 P, Q I .9o_. _____ ___ __ __ ___ , o, P 

I
. c. Place pp ... 1104A/ G INCREASE VOLTAGE knob to 1 and I c. Same as a and b above, except VHF 
. repeat a and b above. I navigation receiver crystal drums take 
I ! longer to switch to new position tunP'' 

I I VHF navigation control unit. 
d. Place PP- 1104A/ G INCRE A1:iE VOLTAGE knob to posi- d. None. 

I 
tion established in s tep 1f. 

a. Disconnect ::\fE- 26B/U DC probe from J - 677 /ARN H\' + a. None. 
i terminal and connect to T E L \' terminal. 

b. Tune \'HF navigation control unit (;hannel selector switches 

1

. 
to produce reading of 108.00 me. Turn VHF' navigation 

. control unit SQUE LCH control completely counlerclock-
1 wise. . 1 
1 c. Place SG- 66/ARM- 5 MC control to A me and ATTEN- ! 
1 UATOR control to 1.5 microvolts (3 hard (no-load condi-
1 tion) microvolts). 
· d. Adjust VHF navigation control unit VOL-OFF knob to 

produce 5-volt reading on ME- 268/U. 

b. Cycling test unit REC CYCLING lamJlll 
H and I and FRACT CYCLING lampe 
N , 0, and P light .. 

c. None. 

d. None. 

e. Adjust Ts-382/ U AMPL control to 0 and reduce setting of e. Drop to 2 volta ( correspo:~ding to &-db 
S(i- 66/ ARM- 5 ATTE NUATOR control until ME-26B/ U signal plus noise-to-noise ratio) OCCUIS at· 

I reading dmps to 2 volts. value below 1.5 microvolta (3 hard micro-! volta) on SG- 66/ ARM- 66 ATTENU­
ATOR dial. 

! f. Adjust T S- 382/U A:\rPL ('ont.rol to produce 30-percent f. None. 
'I modulation on SG-66/ AR:\1- 5 MOD meter. 

g. Replace 114.9-mc crystal in SG- 66/ ARM- 5 crystal so~ket y. None. 
8 with 126.9-mc crystal. Set SG- 66/ AHM- 5 MC switch 

I to B and, with insulated screwdriver in D hole, adjust for 
maximum on RF meter. 

I h. Tune VHF navigation control unit channel selector switches 
1 to 126.9 me and repeat d and e above. 

I 

h. Same as e above. In addition, cycling 
test unit REC CYCLING lamps I and J 
and FRACT CYCLING lamps 0 and P 
light. 

a. None. 
1

1 

a . Set SG-66/ARM-,~ ATTENUATOR control to 15 micro­
volts (3 hard microvolts.\. · 

i /1. Adjust VHF navigation control unit VOL-OFF control to b. None. 
I produce 5-volt reading on :'JE- 26B/U. 
I c. Set SG- 66/ ARM- 5 ATTENUATOR control to 50,000 .c. ME- 268/ U reads between 7.8 and 10 

I 
microvolts ( 100,000 hard microvolts). i volts for 4- to &-db rise in age operation. 

d. Set SG- 66/ AHM- 5 MICROVOLTS control to 100,000 · d. ME- 268/U reads between 10 and 12.5 
microvolts (200,000 hard microvolts). volts for 6- to R-db rise in age operation. 

I r . Place HG-6G/ ARM- 5MC control to A and VHF navigation e. Cycl[ng test unit REC CYCLING lamp!l 

I' control unit channel selecttJr switches to 108.00 me. H a nd I and F RACT C YCLING lamps 
i N, 0, and P light. 

I f . Set SG- 66/ ARM- 5 ATTE N UATOR control to !..~ micro- j f. None. 
il volts (3 hard microvolts ). I 

g. Adjust \'HF navigation control unit VOL-OFF control for g. None. 
! .">-volt reading on ME- 268/ U. I 
1 a. Hepcat c and d above .. _._. _ .. _.. . .. - .. . . . . . . . . . a. Same as r. and d above. 
j h. Deeneq~ize and disconnect equipment__ __ _ _ _ __ _ __ _ __ __ _ b. None. 

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



INOTE II 
M)(-2869/ARN 

(NOTE I) 
CABLE 

L 
(NOTE 2) 

P12 

2B-VOLT 
LINKS 

(NOTE II 
ID-453/ARN 

(NOTE II 
CONTROL UNIT 

(NOTE II 
CABLE HARNESS 

!NOTE I) 
MT -1174/ARN-30A 

ft£CEIVE" EXTEftt.IAl 

(NOTE, 
I l so:!!il!' 

INTERCOiiliECTIICG 
IIOX J-117/ARII 

(NOTE I) 
RACK 

MT-U75..-RN-30A 

CNOTE II 
CYCLING TEST UNIT 

~Q Q ~ 

@ 
HV+ 

0 ooooo 
0 ooooo 
0 ooooo 

(NOTE I) 
IIITERCOICIIECTING 

lOX J-1711/ARN 

SIGNAL GENERATOR SG -66/ARM-5 
MULTIMETER 
ME-268/U 

·~·o o 
0" 0 0 

AUDIO 

(NOTE 2) 
CORD 
C0-409/U 
(6'·0") 

HEADSET 
HS-33 

NOTES: 
PART OF MAINTENANCE KIT, ELECTRONIC 

EQUIPMENT MK-252/ARN AND TEST SET ADAPTER. 

2. PART OF RADIO TEST SET AN/ARM -5 . 

e ~a 
~C VOR 

''i" nf. 
0 0 0 0 

c:::::> 
(18 Gil) 

CV-265A/ARN-30A 

:, 

3. C::J INDICATES EQUIPMENT MARKING. TM5826-215- 35-CI-TI 

10 . 
Fiyurc 58.1. (Added) Com•crter and co1me indicator teata 11sing cycling te.!t tmit . 



118.1. Converter and Course Indicator Tests Using Cycling 
Test Unit. 

Multimeter ME-26B/U 
Test Set, Radio AN/ARM-5 

a. Test Equipment and Materials. 
Audio Oscillator TS-382/ U 
Power Supply PP-1104A/ G 

Tool Kits TK-87 /U and TK-88/U 

b. 1'est Connections and Conditions. Connect the equipment as 
shown in figure 58.1. 

Maintenance Kit, Electronic Equipment MK-252/ ARN c. P1rocedure. 

St"p 
No. 

Te~t equipment 
control aettings 

PP-1104A/G: 
Circuit breaker lever: 

OFF. 
Links: Both connected 

vertically for 28-volt 
operation. 

INCREASE VOLTAGE: 
1. 

SG-66/ARM-5: 
POWER-OFF: OFF 

J-677/ARM: 
NAV MOD SOURCE: 

RECEIVER. 
ME-26B/U: 

FUNCTION: OFF 
RANGE: lOOOV 

TS-882/U: 
ON-OFF: OFF 

2 Leave controls in posi­
tions last indicated in 
step No. 1. 

3 Leave controls in posi­
tions last indicated in 
step No. 2. 

4 1 Lrave !'ontrols in posi­
tion last indi<'atcd in 
step ~ o. ~. rxc·ppt: 

SGGU/ AU.\1 -.-i· 
I MC : A 
FP~CTION: :30~!\toll 

Equipment under teat 
control settings 

VHF narigation control 
unit: 

\'OL-OFF: OFF 
SQUELCH: counter­

clockwise. 

Leave controls in posi­
tions last indicated in 
step No. 1. 

Leave controls in posi-
t ionH last indicated in 
step No. I, except: 

VIJF nw·igation control 
/ill it: 

Channel selector swit<'hPs 
to wodu~e 114 .\lO 
reading on MC dials . 

l.l'ave <'ontroiH in posi­
tion last indimted in 
Htt·p !'\o. ;{ , Pxeept: 

1· H F nm iyalion ~m!lrol 

/ill it : 
Channel selector switches 

to produc·e llil.HO 
rrading on !\IC dials. 

Teat procedure Performance standard 

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

a. Connect ME-26B/U de probe to J-677/ARN LV+ ter- a. None. 
minal. Connect ME- 26B/U COMMON clip toG terminal. 
(Insert paper clip in G terminal t•est jack and connect COM-
MON clip to paper clip, if necessary.) 

b. Place P-1104A/G circuit breaker lever to ON. Place b. None. 

ME-26B/U FUNCTION switch to +. Allow 5-minute 
warmup before proceeding. 

c. Turn VHF navigation control unlt \'OL-OFF knob to on c. VHF converter tube filament lights. 
(slightly clockwise). Place PP-1104A/G INCREASE 
VOLTAGE switch to 4. 

d. Place ME-26B/U RANGE switch to lOOV. Meter should d. None. 
read 28 volts. 

e. Place ME-26B/U RANGE switeh to 1000\'. Disconnect e. None. 
de probe from J - 677/ ARN LV+ terminal and connect to 
H\' + terminal. 

f. Adjust PP- 1104:A/G INCREASE VOLTAGE knob for 240 f . None. 
volts on ME-26B/U. 

a. Connect 50-ohm termination cap on SG- 66/ARM 5 to RF a. None 
OUTPUT 1 VOLT. 

h. Place 110.9-mc crystal in RG 66/ ARM 5 crystal socket A. b. None. 
Plan• 114 .9-mr crystal in crystal nocket B. 

c. Pla(·c HG 66/ AHM 5 STAND-:BY-OPEH.ATE switch to c. one. 
STAND-BY and POWER- FF to POWER. Allow 5-
minute warmup before proceedin@;. 

d. Place 'G 66/ARM 5 STAND-BY-OPERATE switch to d. None. 
OPERATE. 

e. Press in SG 66/ ARM 5 MOD ZERO 'ET knob and rotate e. None. 
knob to zero MOD. Press in SG 66/ARM 5 RF ZERO 
SET knob and rotate knob to zero RF meter. 

f. Set SG 66/ARM- 5 FUNCTION switch to RF and MC f. None. 
switch to A. Set RF LEVEL to eenter range. 

g. Insert insulated screwdriver in SG- 66/ ARM- 5 A hole and g. None . 
adjust for maximum on RF meter. 

h. Set SG- 66/ARM-5 MC switch t.o B and, with insulated h. None. 
screwdriver in B hole, adjust for maximum on RF meter. 

i. Adjust S·:..:-66 / ARM- 5 RF LE\'EL control to align RF i. None. 
meter needle with LE\'EL SET line. 

j. Set SG- 66/ARM- 5 FUNCTION switch to 9960-MOD. j. None. 
Adjust 9960~MOD control to align MOD meter needle 
with LE\'EL SET ''ne. 

k. Set SG- 66/ ARM- .'i FUNCTION switch to 30~MOD. k . None. 
Adjust 30~MOD control to align MOD meter needle with 
LE\'EL SET line . 

a. Disconnect ME- 26fl / {i DC probe from J - 677 / ARX H\' + 
terminal and connect to XA \ ' ~101) \'terminal. 

I1.Piace J-677/AR~ ~A\' l\toll SOt lllCE switch to EX-. 
TERNAL. 

c. Place ME-26B/ U RA:-IGE switch to 3\' and adjust SG - I 
66/ ARM- 5 MOD 30~control to produce 1.8-volt reading J 

on ME- 26B/U. 
d. Place SG- 66/ ARl\1- 5 FUNCTIO:"' switch to Ol\1NL ____ _ 

I e. Rotate ::>C- 66 / AHM- 5 Ol\1:"\l TltACK " AN(;LE TO" 
switch through each of its positions and rotate course 
indicator course selector knob to position course pointer to 
corresponding course dial reading . 

a. Cycling test unit REC CYCLING lamp 
J and FRACT CYCLI~G lamps 0 and P 
light. 

b. None . 

c. None. 

d. None. 
e. On-course indicator: the vertical pointer 

centers, the OFF vertical flag is out of 
sight, and the TO-FROl\1 meter reads TO 
f<>r each setting of OMNI TRACK 
"A~CLE TO" switch on SG- 66/ AR:\f - 5. 

f. Place SG -·66/ ARM - 5 FUNCTIO~~ switch to 30~!\fOD ____ f. OFF vertical flag on-course indicator is in 
full view. 

g. Place SG- 66/ ARM-5 FUNCTION switch to 9%0~MOD _ g. OFF vertical flag on-course indicator is in 
full view. 

h . Place SG- 66/ ARM - 5 FL'~CTIO~~ switch to 0:\IXL _ _ _ _ _ h. Same as e above. 
! a. Adjust N( :--6{l / AR!\1- 3 30 ~ :\101 > control to produce 1.8- a. Cycling test unit REC CYCLING lamps 

volt reading on ME- 268 / U. (; and Land FRACT CYCLI~G lamps 0 

b. :-;ct S(: - 66/ AIC\1- 5 FUNCTION switch tn A:\lP LOC 
(pointer centered 1. 

c. Set SC: - 66/ ARM - 5 FUNCTION switch to A:VlP LOC 
(pointer left ). 

I • I d. :-;et S(: 66/ ARl\1 - 5 FUNCTION switch to A:\lP LOC 

I ' ~::~::,"::::1' 0~-0>F ,.;tch to 0~ All<>w 15-m;""" 
warmup before proceeding. 

f. PlaceTS- 382 / U HANGE switch to XI and tuning control to 
150. 

g. Set S(: 611 / ARM- 5 FUNCTION switch to HF. Adjust 
TS 3~:! /lJ AMPL control to produce 30-percent modulation 
on SCHi6/ AHM - S MOD meter. 

h . Place TS 3R2 / {T tuning !'ontrol to BO and adjust AMPL 
control to produce 30-pcrcent modulation on ~G-66/ARM-. 

5 MOD meter. 

and Plight . 
1>. On-course indicator: the vertical pointer 

centers and the OFF vertical flag is out of 
sight. 

c. On-course indicator: the vertical pointer 
swings left to outer C>dge of blue sector and 
the OFF vertical flag is out of sight.. · 

d. On-course indicator: the vertical pointer 
swings right to width of outer edge of 
yellow sector and the OFF vertical flag is 
out of sight. 

e. None. 

f. None. 

g. OFF vertical flag on-course indi~ator is 
fully visible. 

h. Same as g above. 

i. Deenergize and disconnect equipment ___ . _____ __________ _ i. None. 



Figure 81.1 . (Added) Control, Radio Set C-34S8A I ARN-SOE, achematic diagram. 

(Located In bac:k of c:hanaes) 

Figure 65 .1. (Added) Control, Radio Set C- S4S6A/ARN-SOE, wiring diagram. 

(Located In bac:k of c:hanees) 

Subparagraph d, chart. After item 7 add : 

Item Indication 

8 On rack bearing Order No. 4294-PP- 61 only, 
excessive vertical fluctuation on the course 
indicator. 

Probable trouble 

Defective capacitor 
C304 or defective 
relay K302. 

Procedure 

Check capacitor C304 (fig. 39.1) for open 
condition. 

Check continuity of relay K302. 

--~--------------------------~---------------
I 

Check contacts of relay K302 for pitted 
or corroded condition. 

Page 86, paragraph 85, line 1. AftMr "C303" add : 
(and C304 in rack bearing Order No. 4294- PP- 61 
(fig. 39.1)). 

Page 102, paragraph 95, line 6. After the first 
sentence add: Rack bearing Order No. 4294- PP- 61 
contains two relays (K301 and K:l02 (fig. 39.1)). 

Page 123, paragraph 121, last line. Delete last 
line and substitute : (pars. 59, 65, 117, 117.1 , 118, 
and 118.1). 

Page 140, figure 66. Delete the caption and 
substitute: Mounting MT- 1175/ ARN- SOA, (except 
those bearing Order No. 4294- PP-61) wiring ~iagram. 

Page 145, figure 69. Add the following to the 
notes : 
3. IN ORDER NO. 4294-PP- 61, CR6 IS CON­

NECTED TO +68 VOLTS DC INSTEAD OF 
GROUND. 

Page 149, figure 71. Change 'J302" on t.hc right 
side of the rack to: J305 . 

Pages 153 and 155, figure 73(!) and @. Make the 
following changes: 

Part 1, left-hand side. Above the line connect­
ing Jl and Ll add: (NOTE 6) . 

Part 2. Adjacent to R37 and CR6 add: 
(NOTE 7). 

Add the following to the notes: 
6. IN ORDER !\0. N383-66270A, INDUCTOR 

L14, .22UH, REPLACES THE DIRECT CON­
NECTION BETWEEN Ll AND Jl. 

7. IN ORDER NO. 4294- PP-61, RESISTOR R37 
IS DELETED. THE GROUND IS RE­
MOVED FROM CR6, AND RESISTOR R46, 
91K, IS ADDED IN SHUNT WITH CR6 
A~O THE ANODE OF CR6 IS CON:;\ECTED 
TO THE JUNCTION OF C29 A:;\D R30. 

Page 157, figure 74. Add the following to t.he 
notes: 
5. IN ORDER :;\0. -129-l-PP-·61, THE FILTER 

CIRCUITS INTERCONNECTI:;\G V205A 
AND V204B AND V205B AND V201B ARE 
AS SHOW!\ IN FIGCRE 74.1. 

Page 159, figure 75, caption. After MT-1175/ 
ARN- 30A add : (except those bearing Order No. 
4294- PP-61) . . 

Page 163, figure 77 . :!'flake the following changes: 
At station 5 above the line connecting Jl to 

Ll add : (:;\OTE 1.'5) . 
Add the following to the notes: 

15. II\ ORDER !\0. :;\383-6fl270A, INDGCTOR 
L14, .22UH, REPLACES THE DIRECT 
CON~ECTIO~ BETWEEN Jl AXD LI. 

Page 165, figure 78, caption . After "diagram" 
add: (except those bearing Order No .. ~£94 -PP-61). 

Page 167, figure 79, caption. After "diagram" 
add: (except those bearing Order No. 4294-PP-61). 

13 
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Fi?Urt 61.1. (Added) Control, Radio Set C-34S6A / ARN-SOE, schematic diagram. 
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NOTES : 

I. SWITCH SECTIONS SIA AND Sill ARE 
SHOWN AT 108.00 MC. 

2 . PINS M OF Jl ANO H OF J2 ARE CONNECTED 
FREE FROM GROUND AT ODD-TENTH 
POSITIONS OF SIB ( . I0, .30,ETC~ 

3. UNLESS OTHERWISE INDICATED, 
RESISTANCES ARE IN OHMS. 

4. c:=::::=J INDICATES EQUIPMENT 
MARKING. 

5. FREQUENCY MARKINGS APPEAR ON 
MC DIALS LOCATED ON PERIPHERY 
OF SWITCH SIA AND SIB DRUMS . 
MARKINGS SHOWN IN BOX ( CJ) ARE 
MARKINGS THAT ARE VISIBLE WITH 
SWITCHES IN POSITIONS SHOWN. 

KEYWAY 
LEFT 

J I 
OUTSIDE VIEW 

J2 
OUTSIDE VIEW 

MOUNTING 
MT-1175/ARN-30A 

TO AIRCRAFT 
INTERCOMMUNICATION 
SYSTEM 

J3 
OUTSIDE VIEW 

TM5826 -215-35 - CI-26 

Figure 61.1 . 
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Figure 65 .1. (Addt-d ) Control, Radio SP.t ( '-:-J~36.1 ,'AHi1." - ·50E, wiring diagram. 

T 
) 

I 

J 

JTT 

J 

NOTES 

WIRE MARKE D WIT H A CO LOR NOTE ARE NO 24 
STRANDED COPPER, TEFLON INSULATED. 

WIRE S MA RKEl! WITH A COLOR NOTE AND AN 
ASTERISK ARE NO 22 SOLID CO PPER, TEFLON INSULATED. 

WIRES MARKE D WITH A COLOR NOTE AND A DOUBLE 
ASTERISK ARE N0 . 2 4 SOLID COPPER, TEFL ON INSULATED. 

4. UNMARKED WI RES ARE ~W-24 BARE,SOLID, TINNE D CO PPER . 

5 TRANSPARENT VINYLITE TUBING 10.258!0) IS INSTALLED 
OVER GROUPS OF WIRES MAfl ~ E O " T': 
TRANSPARENT VINYLITE TUBING 10 313!.0 lI S INSTALLED 
OV ER GROuPS OF WIRES MA RK ED "TT'' 

TM5026- 215-35- CI- 41 

Figure 65 .1. 



J301 
(OUTSIDE VIEW) 

J302 
(OUTSIDE VIEW) 

J303 
IOUTSIOE VIEW) 

FROM 
RECEIVER, RADIO 
R-1021/ARN- 300 

FROM CONVERTER, 
SIGNAL DATA 

CV-265A/ARN-30A 

J 

2 

7 

4 

3 

6 

J 

7 

6 

4 

5 
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TUNING METER 

L LV+ 

~I HV+(240V) 

'I 
NAV OUTPUT L 

~ I AUDIO 

~ 'GRO 

-=-

~2 NAV OUTPUT 

~I HV+(240V) 

"' L LV+ 

~I Sl 

> 52 

' I 
R1 L 

'I 

~I GRO 

l 

303 
L +LEFT 

~I +RIGHT 
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~_: FLAG(+) 
'I 
/_l LOCAU2ER SELECTION 

' 

~~---
I 

--, 
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I 
L-- -- _j 

-=-

C301 C302 
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I,OOOUF 

~~ 
~ R301 R~3~ 

(SEE HOTEl < 
IK 
•A 

i' R302 R304 Jl 
IK IK 

(;304 
3,500UF 

--=t.j(-

K302 
~------ -, 
I l~ I 
I ·lt>--- I 
I I 
L_ - ---_j 

-=-
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I ~0- I 
I I 
I I 
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I ~ I L _____ J 

y (SEE NOTE) 

J304_ 
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F G( I LA -
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LV+ SOURCE 
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-=-

LV+ 
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_l 
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'\. 

1( 
1( 

I~ 
I~ 

I~ 
1/ 

I~ 

J30 
'\. 

1/ 

1) 

E 
TO INDICATOR, 

c COV~E 
I0-453/ARN-300 

F 

B 

TO CONTROL 
RADIO SET 
C-3436A/ARN-30E 

D 

5 

A} TO AIRCRAFT 
PRIMARY POWER 

B SOURCE 

J30 6 

' 

J305 
(OUTSIDE VIEW) 

GJ
KEYWAY 

ENTER 
A 
' 

e • 

+RIGHT I ~ 
H 

G 

J306 
(OUTSIDE VIEW) 

C303 
ICIOOUF 

St 

52 

Rl 

+TO 

I ~ 

I ~ 
I / 

" 1/ 
" 

B 

D 

A 

TO INDICATOR, 
COURSE 
10-543/ARN-30 

+FROM I ~ 
F 

E 

.1 
GRO : ) c 

NOTE: 

WI TH SHUNT RESISTORS R301,R302,R303 AND 
R3 04 AS SHOWN, THE SYSTEM IS ADJUSTED TO FEED 

E VERTICAL POINTER AND ONE FLAG, FOR EACH ON 
A OOITIONAL VERTICAL POINTER(OR EQUIVALENT 
LO 
AD 

AD), REMOVE EITHER R301 OR R302; FOR EACH 
OITIONAL FLAG LOAD, REMOVE EITHER R303 

OR R304. 

3 ~~+~TO~----------------------------------------------------------------------------------_.--+-~+~ 
+FROM 

TM5826- 215-35-CI-28 

Figure 76 .1. (Added) Mou'llli119 MT-1176 / ARN-S0.4., Order No. 41!94-PP-61 only, 1chematic diagram. Figure 75.1. 



c 
u 

c 
R 

GLIDE 
SLOPE 

RECEIVER 

ONNECTOR 
G-88C/U 

ABLE 
G-58/U 

.i 

NOTE 

CONNECTOR 
UG-88C/U 

ANTENNA 
AS-580A/ARN-30 

~ 

J801 

C=:J IN DICATES EQUIPMENT MARKING 
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ARC-16115 

,.--

E 
SQUELCH 

F 
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MC 4 

1 
MC 3 

J 
MC 2 K 
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N 

FRACT MC 2 
0 

FRACT MC 3 p 
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GRD s 
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I 
J304 '-., 

Jl 

... 
CONNECTOR 

wru 
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~~ 
J2-., 

---, 
AUDIO TO AIRCRAFT ,....-" 

G 1-- TO TUNING METER INTERCOMMUNICATION - E 
- A LV+ SOURCE SYSTEM A 

,-' RECEIVER, MOUNTING AUDIO 
'-- s RADIO MT -1175/ARN -30A B 9 

GRD 
R 

R-1021/ ARN- 300 0 0 
POWER RELAY F F 

Q LOCALIZER SELECTION H H p FLAG (t) 
AI~~~~F~0~~~6t-0 

c c 
FLAG(-) 

N 
E G 

M 

~ ~ 
--' 

...._ 

L 
CONNECTOR 
ARC -14050 

K 

J J305 

I CONNECTOR 
H ARC -14321 

F -"""'! Jl601 

E A LV+ 
} AIRCRAFT PRIMARY 

B 
GRD POWER SOURCE ,..-ll A 

a --' { ~,.,.., .. c 
c (AWl 

GLIDE OEV IN (+UP) 0 

0 
SLOPE FLAG(+) 

G 

G 
RECEIVER FLAG(-) 

H 

'-- ~ Q 
CONNECTOR 

'"-""~ 
~ 

J306 R 
POWER 

J2 lf 
SUPPLY CONNECTOR s 

PP- 27921 ARC -15912 E ARN- 300 
-., F ...__ 

A COURSE-SELECTOR ROTOR (RI) p 
IF VHF TRANSMITTER IS USE~/ 

@ @ 
B COURSE-SELECTOR STATOR (51) 

REMOVE WIRED PLUG P6 COURSE-SELECTOR STATOR(S2) 
l,. 

AND USE CONNECTOR ARC-14051 0 N 

E 
+FROM 

CONVERTER, 
. 

J 
SIGNAL F +TO 

DATA I 
t RIGHT 

CV-265A/ 

~ ~ 
G A 

ARN -30A H 
+LEFT 

9 
c GRD 

K 

'- L.-> t= M 
MOUNTING 
MT-1174/ARN-30A 0 

Figure 76.1. (Added) Receiving Set, Radio AN/ A RN-SOE, interconnection diagram . 
CONNECTOR 
ARC -14320 

CONNECTOR 
ARC -16210 ,..., 

A 

a 
c 
0 
E 
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G 

H 

~ 

}3 

CONTROL, 
RADIO SET 

C-3436A/ARN-30E 

INDICATOR, 
COURSE 

IO- 453/ARN-30 

334.4-354.7 MC 

335.0- 334. 1 MC 

329.6-329.9 MC 

330.2-330.5 MC 

330.8-329.3 MC 

331.4-331.7 MC 

332.Q-331.7 MC 

332 .6-332.3 MC 

TM58~6-2 

GLIDE 
SLOPE 
RECEIVER 

Figure 76.1. 
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Figure 78.1 . (Added ) RighJ &ide of Receiver, Radio R-10£1 I ARN-30D, T F / AF assembly A2, wiring diagram (Order No. 4294-
PP-61 only) . 

VIO 

BLK 

YEL-BLK 

GRN 

BRN 

GRN-WHT 
TO 
D. 

RED -WHT BOTTOM 
VIEW 

RED- BLK 

NAT* 

ORN 

BLK 

NOTES: 

I. REFERENCE DESIGNATIONS ARE ABBREVIATED. 
FOR COMPLETE IDENTIFICATION, PREFIX THE 
PART DESIGNATION WITH THE ASSEMBLY 
DESIGNATION, AZ, FOR EXAMPLE A2RI. 

2. WIRES MARKED VI(ITH A COLOR NOTE ARE 
NO. 24 SOLID COPPER, TEFLON INSULATED. 

3. WIRES MARKED WITH A COLOR NOTE AND AN 
ASTERISK(*) ARE NO. 20 STRANDED COPPER, 
TEFLON INSULATED. 

4. UNMARKED WIRES ARE NO. 24 BARE, SOLID, 
TINNED COPPER. 

5. TEFLON TUBING OF APPROPRIATE SIZE AND 
LE'NGTH IS INSTALLED OVER WIRES MARKED"T." 

TM5826-215-35-CI-37 

Figure 78.1. 
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30-CPS 
AMPL 
V20!1A 

( 112)57!11 

178" 

C211 
13,000 

R226 
IOK 
REF 
LEVEL 

R227 
~!100 

T-FILTER 

~ 
C212 C217 
.OIUF .OI!IUF 

~~ 
R228 
lOOK 

+240V 

30-CPS 
AMPL 
V2048 

(112)5670 

R232 
I MEG 

68" 

A. T-FILTER IN VOR REFERENCE CHANNEL CIRCUIT ION ORDER NO. 4294-PP-61 ONLY). 

30-CPS 
AMPL 
V20!18 

( 112 )!1751 

C225 
2,400 

T-FILTER 

~ 
C226 C232 
.OIUF .02UF 

:r 
"Z46 -::­
lOOK 

+240V 

6 

R250 

I ~f: .?-11..,_-:7-- V2018 
LEVEL ( 11 2) 5670 

8 . T-FILTER IN VARIABLE CHANNEL CIRCUIT(ON ORDER NO. 4294-PP-61 ONLY). 

NOTE : 
UNLESS OTHERWISE INDICATED, RESISTANCES 
ARE IN OHMS, CAPACITANCES ARE IN UUF. 

TM5826- 215 -35-CI-25 

Figure 7.p. (Added) Converkr, Order No . 1, .!91, -PP~l, VOR variable and VOR referena channel, SO-cp1 amplifier, 
partiai achcmatic diagram. 

Fi9ure 76.1 . (Added) Mouming JfT- 1171i/ARN-,'10A , Order No . l,t91,-PP~l only, schematic dillgram. 
(Located In baek or chanaee) 

/<'igure 76.1. (Added) Rereil.'!'na Stl , Radio A.\' / A RN-SOE, iruerconrn:ction diagram . 
(Located in back or changes) 

Figure 78.1 . (Addt>d) Right&Uk of Rt!ctitu, 1\ad.io R·-1021 /. lRX- JOD, TF/ AF a&&tmbly .H, wiring diagram 
(Order ,•.;o. J,i!l4- PP-111 only) . 
(Located In baek or chantee) 
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C239 

BLU,WHT TCR 
YEL BLK TCR 

C238 

I 
__ _j 

NOTES : 
1. WIRES MARKED WITH A COLOR NOTE ARE NO. 24 SOLID COPPER, TErLON INSULATED. 
z. UNMARKED WIRES ARE NO. 24 BARE, SOLID, TINNED COPPER. 
3 . c:::::J INDICATES EQUIPMENT MARKING. 
4 . SOLDERED DIRECTLY TO MOUNTING PLATE . 

TM5826 - 215- 35- CI - 40 

'igurt 79.1. (Added) (,'qnverter, Signal Data CV- e65A I ARX-.'JO,t (Order S o. 4Z.'M- l'l' -61 only ), wiri110 diagram abo1•e tube deck . 
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By Order of the Secretary of the Anny: 

Official: 
J. C. LAMBERT, 
Major General, United States Army, 
The Adjutant General. 

Diatribu t.ion: 

EARLE G. WHEELER, 
General, United States Army, 
Chief of Staff. 

To be distributed in accordance with DA Form 12-31 requirements for field maintenance instructions for all fixed and rotor 
wing aircraft. · 
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TM 11-5826-215-35 
c 2 

Field and Depot Maintenance Manual 

CHANGE } 

No. 2 

RECEIVING SETS, RADIO AN/ ARN-30D AND AN/ ARN-30E 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 
WASHINGTON, D.C. , 15 October 1964 

TM 11-5826-215-35, 6 November 1961 , is 
changed as indicated so that the manual also ap­
plies to Receivers, Radio R- 102-1/ARN-30D (part 
of Receiving Sets, Radio AN/ ARN-30D and AN/ 
ARN- 30E) the front panel of which bears a label 
marked MWO 11-5826-215-35/2. 

Note. The parenthetical reference to previous changes 
(e~amp le: "p~e of C 1") indicates that pertinent ma­
terial was pubhshed in that change. 

After "4294-PP-61" add and N383-66270A 
serial Nos. 744 through 1250 in the following places:' 

Page 2, paragraph l.la (page 1 of C .1), line 2. 
P::.ragraph l.lb (page 1 of C 1), line 2. 

Page 18, paragraph 16e (page 2 of C 1) last sen-
tence line 2. ' 

Page 20, paragraph 21e (page 2 ·of C 1), line 2. 
Page 21, paragraph 22b .1 (page 2 of C 1) , line 2. 
Page 55, figure 24 note 2 (page 4 of C 1) , line 2. 
Page 64, paragraph 63d chart, " Procedure" col-

umn (page 4 of C 1), items 6 and 10. 
After "N383-66270A" add bearing MWO 11 -

5826-215-35/ 1 in the following places: 
Page 8, paragraph 6a, note (page .J of C 1) , line 2. 
Page 10, figure 5, note 2 (page 1 of C 1) , line 2. 
Add Signal Generator AN/USM-44 in the follow-

ing places: 

Page 117, paragraph II7a. After the last line. 
Paragraph 117.1a (page 7 of C 1) . After the 

last line. 

Add the fo llowing in the four places indicated di­
rectly below the note: 

Note. Procedure for obtaining 30 percent modulation on 
SG--66/ ARM- 5 is as follows : 

( 1) Set SG-66/ ARM- 5 FUNCTION switch to 
30 1\J MOD and rotate 30 1\J MOD con­
trol knob fully counterclockwise (zero 
meter indication) . 

(2) S~t ~S-382/U RANGE switch and tuning 
d1al m position for desired frequency. 

(3) Rotate TS-382/U output level (IN-

TAGO 8223-A 

CREASE) control knob in a clockwise di­
rection until SG-66/ ARM-5 MOD meter 
pointer is red lined (midsca le). 

(4) Set SG-66/ARM-5 FUNCTION switch to 
RF and mark position of MOD meter 
pointer. Meter pointer now represents 30 
percent modulation. 

Page 117, paragraph 117c chart, "Test procedure" 
column, step 5/. After last line. 

Paragraph 117.1 c (page 7 of C 1), chart, "Test 
procedure" column, step 5/. After last line. 

Page 121 , paragraph 118c chart, "Test procedure" 
column, step 4g. After last line. 

Paragraph 118.1c (page II of C I), chart, "Test 
procedure" column, step 4g. After last line. 

Delete "T-filter" and substitute double-l filter 
in t he following places: 

Page 22, paragraph 24d, lines 7 and 14 (page 2 of 
c 1). 

Page 28, paragraph 32, last line (page 2 of C 1) . 
Page 29, paragraph 34, line 4 (page 3 of C 1) 

Paragraph 36, line 8 (page 3 of C 1). 
Page 2, paragraph Ic . Delete paragraph 1c and 

substitute: 
r . The direct report ing by the individual user , of 

errors, omission , and recomme-ndations for improY­
ing this manual is authorized and encourEtged. DA 
Form 2028 (Recommended changes to DA · Pub­
lications) will be used for reporting these improve­
ments. This form will be completed in triplicate by 
use of pencil , pen or typewriter. The original and 
one copy will be forwarded direct to Commanding 
General, U. S. Army Electronics Command, ATTN: 
AMSEL--MR- MAN Fort Monmouth , N . .T. 07703. 

II ' • 
One information copy will be furnished to the m-
dividual 's immediate supervisor (officer, noncom­
missioned officer, supervisor, etc.). 

Paragraph l.ld (page 1 of C 1). Delete sub­
~· paragraph rl and substitute: 

rf. In converters bearing Order No. 4294-PP-61 
or 15043-PP-62, capacitors C212, C214, C215, 



C216, and resistor R230 are not used (fig. 16). The 
values of resistor R229 and capacitor C217 are 
changed and resistor R231 is changed to R230 and 
given a new value. Capacitor C214 has been re­
located and changed in value. 

Page 18, figure 12, note 4 (page 2 of C 1), line 
5. Change "9IK" to: 9,100 ohms. 

Page 19, figure 13. Between CR5 and the junction 
of CR5 and C24, add; resistor R48, lOOK. 

Page 20," paragraph 19g. After the last sentence, 

FROM FIRST 

add: Resistor R48 reduces the amplitude of 
the transient voltages and prevents damage 
to diode CR5. 

Paragraph 2ld. -After the first sentence, add: 
Resistor R47 in the cathode circuit protects 
the tube from damage by reducing current 
through the stage. 

Page 21, figure 14 (page 2 of C 1). Delete figure 
14 and substitute new figure 14: 

AUDIO OUTPUT 5 
V7 

5902 

AUDIO ro 
AIRCRAFT 
INTE~­
MUNICATIO" 
SYSTE .. 

AUDIO AND-------------.-----.,...--~ 
SQUELCH 

v~ DRIVE 
CAM 

~-------- -........-...,:NC 

I 
I 
I 

nil 
-;::=- MOT~"() 

LV+ 

Cl T.OI 

R30 
68K 

tiOOV 
REGULATED 

52 

R39 
470K 

68VDC 
SOURCE 

R40 
470 

+250V 

R43 
3300 2 

+260V 

NOTES: 
I. ALL PARTS ARE LOCATED ON IF.IAF ASSEMBLY A2 

UNL£SS THE PART DESIGNATION IS PRECEDED fl'f 
AN ASSEM8LY DESIGNATION (AI OR A3). 

2. UNL£SS OTHERWISE INDICATED CAPACITANCES 
ARE IN UF, RESISTANCES ARE IN OHMS. 

3. IN RECEIVERS MARKED ORDER 
NO. N383 - 66270A, SERIAL NO. 1-743, R46 IS 
DELETED AND CR6 IS A IOOV ZENER WITH 
THE ANODE CONNECTED TO GROUND 
INSTEAD OF TO 68VDC SOURCE . 

TM 5826-215- 35-C2-I 
Figure 14. Audio output V7, partial achematic diagram. 

Page 22, paragraph 24d.1 (pages 2 and 3 of C 1) . 
Delete subparagraph d.1 and substitute: 

d.J. In the converter bearing Order No. 4294-
PP-61, a 60-cps double-t filter is substituted in 
pl~ce of the 60-cps, twin-T filter. The double-L filter 
provides the same filtering action as the twin-T 
filter. The 60-cps double-L filter consists of ca­
pacitors C213 and C214, and resistors R229 and 
R230. 

2 

Page 25, ·figure 16, (page 2 of C 1). Delete figure 
16 and substitute new .figure 16: 

Page 29, paragraph 33. Make the following 
chan~es: 

Heading. After "Twin-T Filter," add: and 
Double-t Filter. 

Line 1. After the word "filter," add: or double-t 
filter (fig. 16, note 4) in the converter bear­

-ing Order No. 4294-PP-61. 

Line 8 .. After the word "network," add: and 
double-L filter R229, R230, C213, and C214 
is a double-L type filter. 

Last line. After "C217," add: or C217 in the 
converter bearing Order No. 4294-PP-61. 

Paragraph 36, dfter fifth sentence (page 3 of 
C 1). Delete information added by Changes I. 

TAOO~.l 



Page 30, figure 17 (page 2 of C 1), Note 3. Make 
the following changes: 

Line 2. After "C229" and "C231 ," add: C230, 
AND C232 RESPECTIVELY. 

Line 6. Change "0.02" to: 0.0051. 
Schematic diagram. Change the value of ca­

pacitor C232 to: 0.0051 UF. 
Page 56, figure 25. Change "NOTE" to: NOTES; 

designate the existing note as: 1. Add the fol­
lowing after note 1: 

2. RESISTOR R20 AND DIODE CR5 (AS 
SHOWN) ARE IN RECEIVERS 
MARKED "ORDER NO. N383-66270A" 
ONLY. RESISTORS R47 AND R48 (NOT 
SHOWN) HAVE BEEN ADDED TO SUB­
SEQUENT MODELS. 

Page 65, paragraph 64a chart, "Probable trouble" 
column, line 8. After "A2R39," add: A2R47 
(fig. 63) ,. 

Page 70, figure 34. Make the following changes: 

TAOO 11211-A 

NOTE (page 4 of C 1). Delete the note. 
Caption. Beneath the caption, add: (Order No. 

N383-66270A only). 
Page 81, section VII. Below the title, add: 

Note. Depot maintenance instructions for tbe COUJ"8e 

indicator are contained in TM 11--6826-207-50. 

Page 114, paragraph 113a. Add the following 
test equipment to the chart: 

Nomenclature Federal otock No. Technical manual 

Signal Generator 6625--669--4031 TM 11-6625-508-10 
AN/USM-44 

Page 116. Delete figure 57 and substitute new 
figure 57 : 

Figure 57.1 (page 6 of C 1). Delete figure 57.1 
and substitute new figure 57.1: 

3 



4 

MULTIMETER 
M£ -268 /U 

ftOWERSU~Y 
,.,.-1104AIG 

DC AMIIIET£R....__r=:o:=rF[OC IIOLTIIIET£R 
CIRCUIT - ~ ~ ~ 
~~~::ER~ 

ZB· VOLT 

INC"EASE ~~LINKS VOLTAGE 

B o 0 
0 

~N~~·----&:~~~~ETER 
~~~~~~OR~ VKF HAVIGATK)Oj 
KNOa @11 r-;;;=::-coorr __ oo_L_UH_IT=:---. 

VERTtCAl. FLAG 3 ~ .c ~ 0 

PLUG INTO REAR OF ~~ I!!J!9 1 ~ 
COURSE INDICATOR 0 \...!.) 6 0 

P6 
P4 IIIEGACYCU 

(NOT CONNECTED) ~~~~i~ tN.:i~AR FRACTtONAL 

SWITCH ~ OF VHF III£GACYCLE 

~:::::::::::::::::::E==~==============~ NAV~AT~ CHANNEL ' / CONTROL !MIT SELECTOR 

ON-OfF 

SWITCH 

*CABLE ASSEMBLY, SPECIAL PURPOSE, 

ELECTRICAL CX(,·;:4=86=1=/A=R=N======~~~~~~~~~~~~~~~~;::===::::... 

Pl2 

Pl.UG INTO REAR OF VHF 
NAVIGATK)N RECEIVER 

**StGMAL GENERATOR SG-66/ARM- 5 

*INTERCONNECTING 
BOX J - 676/ARN 

iD:.. 
'~AG f~ 

0 0 0 0 

c::;, 
[e eal 

CONVERTER 

I NOTE 4) 
SIGNAL GENERATOR 

TS - 510/U 

1
· ;O~I~~T~N_T2\~:~.KIT, ELECTROHtt 

2 . **PIIlRT Of RAmO TEST S£T AHIARM - ~ 

l . c:::J INOtCATES EQUIPMENT IMitKtNG. 

4 USED IN PLACE Of' SG- 66/ARM - 5 
FOR STEP 6 , 

TM5B26 -2t5· 35·C2- 2 

Fi(Jti-Te 57. Vhf navigation receiver and control unit teats. 
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DC 

G 

(NOTE II 
Mk-21169/ARN 

(NOTE II 
CABLE 

(NOTE 21 

P12 

28-VOLT 
LINKS 

PLUG INTO REAR OF VHf 
NAVIGATION RECEIVER 

0 

R - 10211 AR N - lO D 
PP - 2792/AR~ · lOD 

SIGNAL GENERATOR SG-66/ARM - ~ 

(NOTE II 
CONTROL UNIT 

(NOTE II 
CABLE HARNESS 

(NOTE II 
.. T ~ It74/ARN -30A 

(NOTE II 
CYCLING TEST UNIT 

© @0@00 
© @@(h')@ 

© 0@ 000 

(NOTE I) 
tNT(RCONN(C TtNG 

PLUG INTO REAR 
Of CONVERTER 

lOX J-,77/ANN IOK J - 576/AAN 

(NOTE ll 
RACK 

MT- 1175/ARN- 30A 

HEAOSE T 
HS · 33 

(NOTE 21 
CORD 
CG · 409/U 

----
CV · 26~A/ARN·l0A 

(NOTE 41 
SIGNAL GENERATOR 

TS-~10(1/U 

NOTES . 

MULTI ... [T[R 
"E · 268 /U 

PART OF MAINTENANCE KIT. ELECTRONIC 
EQUIPMENT MK-252/ARN AND T[ST SET ADAPTER 

2. PART OF RADIO TEST SET AN I AR" ·5 

(=::J INDICATES EOUIP .. EIH MARKING 

4. USED IN PLACE OF SG - 66/ARM - 5 FOR STEP 6 

TM5826- 215-35- C 2-3 

Fi(Jtl.re 571 . Vhf navigation receiver and control u.mt tests UStng cycling test unit. 
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Page 117, paragraph 117c chart. Make the follow~ 
ing changes: 

replace with T~510/U (p/o Signal Generator AN; 
USM-44) connected as indicated by dashed lines it) 
figure 57. In the "Test procedure" column, after step 5h 

add: Delete step 6 and substitute : 

i. Deenergize and disconnect SG-66/ ARM- 5 and 

Step Teet equipment 
No. control oettinp 

6 Leave controls in 

6 

po~~itiond laBt 
indicated in 
step 5. 

Equipment under teet 
control oettinp 

Leave controls in 
positions )aBt 
indicated in 
step 5. 

Teet procedure 

a. Set TS-510/U power switch to ON and 
allow 1 minute for warmup. 

b. Set TS-510/U FREQUENCY RANGE 
switch to D and rotate FREQ control 
knob until 126.9 me ahowe on MEGA­
CYCLES indicator. 

Perfonnusce 
ataDdard 

a. None. 

b. None. 

c. Set TS-510/U output attenuator control c. None. 
for 0 dbm and MOD. SELECTOR 
switch to EXT. MOD. position. 

d. Adjust TS-382/U AMPL control for a d. None. 
reading of 4-5 volts on the output 
meter. 

e. Adjust TS-510/U MOD. LEVEL control e. None. 
until PERCENT MODULATION 
meter indicates 30%, and then rotate 
AMP. TRIMMER control until OUT-
PUT VOLTS~DBM meter peaks. 

f . Adjuet TS-510/U OUTPUT LEVEL con­
trol until OUTPUT VOLTS-DBM 
meter indicates SET LEVET,, and set 
output attenuator control for 1.5 micro­
volts. 

g. Adjuet vhf navigation control unit VOL­
OFF control to produce 5-volt reading 
on .ME-26B/U. 

h. Set TS-510/U output attenuator control 
to 50,000 microvolts. 

i. Set TS-510/U output attenuator control 
to 100,000 microvolts. 

j. Rotate TS-510/U FREQ control knob 
until 108.00 me show11 on MEGA­
CYCLES indicator, and eet vhf naviga­
tion control unit channel selector 
awitches to the 11ame frequency. 

k. Set TS-510/U output attenuator control 
to 1.5 microvolts. 

f. None. 

g. None. 

h. ME-26B/U reade be­
tween 7.8 and 10 volta 
for 4- to 6-db riae in 
&«C operation. 

i. ME-26B/U reade be­
tween 10 and 12.5 
volts for 6- to tklb 
rille in age operation. 

j . None. 

k. None. 

· TAOO uti-A 



St.ep 
No. 

Teet equipment Equipment under teet Performance 
control aettingo control settings Teet procedure otandard 

-

l. Adjust vhf navigation control unit VOL- l. None. 
OFF •control for a 5-volt reading on 
ME-26B/U. 

m. Repeat h, and i above. m. Same as h and i above. 

Paragraph 117.1c (page 7 of C 1) chart. Make 
the following changes: In the "test pro­
cedure" column , after step 5h add: 

replace with TS-510/ U (p/o Signal Generator AN/ 
USM-44) connected as indicated by dashed lines 
in figure 57.1. 

t. Deenergize and disconnect SG- 66/ ARM-5 and Delete step 6 and substitute: 

Step 
No. 

Teot equipment 
control settings 

Equipment under teot 
control settings Teot procedure 

Performance 
· atandard 

---------- - -------- l-----------------·1----------·-

6 Leave controls in 
positions last 
indicated in 
step 5. 

TAOO em-A 

Leave controls in 
positions last 
indicated in 
step 5. 

a. Set TS-510/U power switch to ON and a. None. 
allow 1 minute for warmup. 

b. Set TS-510/U FREQUENCY RANGE b. None. 
switch to D and rotate FREQ control 
knob until 126.9 me shows on MEGA-
CYCLES indicator. 

c. Set T8-510/U output attenuator control c. None. 
for 0-dbm, and MOD. SELECTOR 
switch to EXT. MOD. position. 

d. Adjust TS-382/U AMPL control for a d. None. 
reading of 4-5 volts on the output 
meter. 

e. Adjust T8-510/U MOD. LEVEL control e. None. 
until PERCENT MODULATION 
meter indicates 30%, and then rotate 
AMP. TRIMMER control until OUT-
PUT VOLTS-DBM meter peaks. 

f . Adjust TS- 510/U OUTPUT LEVEL con­
trol until OUTPUT VOLTS-DBM 
meter indicates SET LEVEL, and set 
output attenuator control for 1.5 micro-
volts. 

g. Adjust vhf navigation control unit VOL.: 
OFF control to produce 5-volt reading 
on ME-26B/U. 

f. None. 

g. None. 

h. Set TS-510/U output attenuator control 
to 50,000 microvolts. 

h. ME-26B/U read11 be­
tween 7.8 and 1.0 volts 
for 4- to 6-<i b rille in 
age operation. 

i. Set TS-510/U output attenuator control 
to 100,000 microvolts. · 

i. ME-26B/U readll be­
tween 10 and 12.5 
volts for 6- to 8-db 
rile in age operation. 

7 



Step 
No. 

Equipment UDder ten Perfonnaoee Ten equipment 
control oeUinp control oet\inp Ten procedure _. __ _._~ 

l-------------~------------l-----------------------------1~ 
j. Rotate TS-510/U FREQ control knob 

until 108.00 me ahowa on MEGA­
CYCLES indicator, and set vhf naviga­
tion control unit channel aelector 
awitchee to the aame frequency . 

k. Set TS-510/U output attenuator ~ntrol 
to 1.5 mic!"Ovolta. 

l. Adjust vhf navigation control unit VOL­
OFF control for a 5-volt reading on 
ME-268/U. 

m. Repeat h and i above. 

j . Cycling teat unit REC 
CYCLING larnpe H 
and I and FRAc 
CYCLING lampe N, 
0, and P light. 

k. None. 

l . None. 

m . Same ae h and i above. 

Page 126. Delete the appendix and substitute: 

APPENDIX 

REFERENCES 

Following is a list of applicable references avail­
able to the field and depot maintenance repairman 
of the vhf navigation set. 

TM 11- 518 

TM 11 - 5120 

TM 11-5126 

TM 11-5551 

TM 11-5556 
TM 11-5826-207- 50 

TM 11-5826-210-12 

TM 11-5826-21&-12 

Operator' a Manual: Radio teet aet 
AN I ARM- 5, and Converter Fre­
quency, Electronic AN/ARM-69(V) 
(ARC Type H- 23A Glide ~lope 

Teet Unit). 
Frequency Metera AN/URM- 32 and 

AN/ URM- 32A and Power Supply 
PP- 1243/U. 

Power Supplies PP- 1104A/G and 
PP- 11048/G. 

ILetruction Book for R-f Signal Gen­
erator 'Set AN/ URM- 25. 

Signal Generator SG-13/ARN. 
Depot Maintenance: Radio Receiving 

Seta AN/ ARN- 30A, AN/ARN- 308 
AN/ARN-30C. 

Operator'a and organizational mainte­
nance Manual: Maintenance kit, 
electronic equipment MK- 252/ ARN 
and Teet Set Adapter. 

Operator and Organil!ational Mainte­
nance Manual: Receiving Seta, Radio 
AN/ARN- 30D and AN/ARN- 30E. 

TM 11-5826-220-35 Field and Depot Maintenance Manual: 
Power Supply PP- 2792/ ARN- 30D. 

TM 11- 662&-20()-12 Operator and Organizational Mainte­
nance Manual : Multimetera ME­

. 26A/ U and ME-268/ U. 
TM 11-662&-261- 12 Operator's and Organizational Mainte-

8 

nance Manual: Audio Oacillatora TS-
382A/U, TS-3828/U, TS-382DjU, 
TS-382E/U, and TS-382F/U . 

TM 11-662&-274-12 Operator's and Organizational Mainte­
nance Manual : Test Seta, Electron 
Tubes TV- 7/U, TV- 7A/U, TV-
78/U, and TV- 7D/U. 

TM 11-662&-320-12 Operator's and Organizational Mainte­
nance Manual: Voltmeter Meter 
M E-30A/U and V oltmeU:r Elec­
tronic ME-308/U and ME- 30C/U. 

TM ll-662&-50s-IO Operator's Manual : Signal Generatora 
AN/USM- 44 and AN/USM- 44A. 

Page 137, Delete figure 63 and substitute new 
figure 63 : 

Page 138, figure 64. Make the following changes : 
Replace "BLU" (solid line) lead connected to 

relay K2 with a resistor symbol and mark it 
R1 (NOTE 6) . 

After note 5, add: 
6. INSTALLED IN SOME MODELS. 

Page 145. Delete figures 69 (page 13 of C 1) and 
substitute new figure 69 : 

Page 153. Delete figure 73(1) (page 13 of C 1) 
.and substitute new figure 73(1) . 

Page 155. Delete figure 73(2) (page 13 of C 1\ 
and substitute new figure 73(2): 

Page 157, figure 74 (page 13 of C 1). Make the 
following changes: 

After "NOTES 5" add the following: 

TAOOIID-A 



CATHODE END 
(NOTE 3) 

,---1 
I 

0 I 
I 
I 
\ .... 

A. AF PRINTED CIRCUIT 
(LEFT SIDE VIEW) 

8. IF PRINTED CIRCUIT 
(TOP VIEW) 

NOTES: 

CR5 
CATHODE END 

(NOTE 31 

TO 
~+TERMINAL 

OF ZENER 
DIODE CR6 

I. REFERENCE DESIGNATIONS ME ABBREVIATED. FOR COMPLETE IDENTIFICATION, PREFIX THE I'IUtT DESIGNATION 
WITH THE ASSEMBLY DESIGNATION, A2; FOR EXAMPlE, A2CI6. 

2. BARE LEADs OF Cl, C21, C24, AND C28 ARE COVERED WITH TEFLON TUBING (0.036 LD.I OF SUfFICIENT 
LENGTH TO INSULATE THE LEAOS FROII THE TOP RillS OF THE CAPACITORS. 

1 DARK BAND ON CRYSTAL DIODE INDICATES END NEAREST COLOR COOING BANOS. 
4 . - PARTS AND PIGTAILS ON FRONT OF BOARDS. 
5. -- WIRING AND PARTS ON BACK OF BOARDS. TM5826-215 ·35·C2-4 

l'iqure B:l. MeuitJeT, Modio M-1.1/AMN-30D AI' aad II' priftl.ed cin:uita, wiring tlitJgrcm. 
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6. CONVERTER DIFFERENCES: 

COM- ORDER NO. ORDER NO. 
PONENT N383-66270A 4294- PP-61 AND 

15043-PP-62 

C208 0.01 UF 0.02 UF 

C223 0.01 UF 0.02 UF 

C224 0.01 UF Delete 

CR203 CONNECTED CONNECTED 
TO TERMINAL TO TERMINAL 
2 OF Z201 4 OF Z201 

CR204 CONNECTED CONNECTED 
TO TERMINAL TO TERMINAL 
4 OF Z201 2 OF Z201 

R259 1.33 MEG OHMS 1.3 MEG OHMS 

R261 1,500 OHMS 15 K OHMS 

CR207 1N118 1N2610 

CR208 1Nll8 1N2610 

10 

Between V205A and V204B, and between 
V205B and V201B, add : (NOTE 5) . 

Above CR203, CR204, C208, CR207, CR208, 
C223, C224, R259, and R261 , add : (NOTE 
6) . 

Figure 74.1 (page 15 of C 1) . Delete figure 74.1 
and substitute new ·figure 74 .1: 

Page 163. Delete figure 77 and substitute new fig­
ure 77. 

Page 165, figure 78. Delete figure 78 and sub­
stitute new figure 78: 

Figure 78.1 (page 15 of C 1) . Delete figure 78..1 . 
Page 167, figure 79.1 (page 16 of C 1) . Delete ca­

pacitor C212 and resistor R231. 
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VHF 
NAVIGATION 

RECEIVER 

STATOR 
FROM 

COUIIISE 

IO·KC 
AMPLIFIER 

V201A 
(1/2)5670 

• ) 

R201 ~~~ I MEG 

C202 
0.01 / 

R204 
6,200 

R203 
!IlK 

Ll MITER 
A 

R205 
220K 

R206 
lOOK 

+240 v +240V 

P/0 

!
~(4 ... 

I I 
VOLTAGES 1 521 C210 
INDICATOR 1 I 0.01 
SELECTOIII 1 I 

I II I 

~ 

PHASE SPLITTER 

R221 
518K 

R222 
(NOTE2) 

R223 
I MEG 

-= 

R224 
lOOK 

C211 

R225 
fADJ 
50 0K 

..... I 
R221 

IOK 

-= 

10-KC 

' AMPLIFIER 

R207 
1,200 

30-CPS 
AMPLIFIER 

V20SA 
(1/2)5751 

2 

3 

REF 
LEVEL 

R227 
1,500 

-= 

V203A 
(1/2)5670 

6 

111201 R209 
5 101( 110 

+240 v 

10-CPS 
TW IN-T F I LTER ( NOTE 4 ) 

/,.. __ _.A..._ __ .... , 

CZ IZ C2 14 
0.01 QOt 

~ 
111221 -= R23 1 
251K 256K 

R221 
lOOK 

+240 v 

DISCRIMINATOR 

C218 
0.01 

R210 
I MEG 

30-CPS 
AMPLIFIER 

V2041 
(1/2) 5670 

3 

2 

CZI 7 R232 R233 
0.01 IIIEG 1,100 

30-CPS 
AMPLIFIER 

V203B 
(1/2)5670 

CATHODE 
FOLLOWER 

V204A 

(1/2)5870 

R211 
I MEt 

R215 R216 

8 

C209A 
15 

+ 

]24o :112o6 

1
.NOTE 1)

1 
0.01 

1-'00 51 K 

R219 
IOK 

c2o\a l 
.,.. __ +-ilh 

1~~:· R217 
51K 

+240V +240V 

P/0 
.1204 y 3 

~ Rl TO INDICATOR 
COURSE SELECTOR 

REFERENCE CHANNEL 
r---~----------------------------------~ OUTPUT TO 

+ 
C218 

r-~·· 

TO PIN I 

NOTES: 

I. VALUE SELECTED AT FACTORY TO 
ADJUST PHASE OF SIGNAL. 

2. VALUE SELECTED AT FACTORY. 

3. UNLESS OTHERWISE INDICATED, 
RESISTANCES ARE IN OHMS, 
CAPACITANCES IN UF. 

INDICATION CIRCUITS 

4 . IN CONVERTERS BEARING ORDER NO. 4294 -PP -61 
OR 15043-PP - 62, CAPACITORS C212, C214, C215, 
C216 AND RESISTOR R230 AlliE DELETED . RESISTOR 
R231 IS CHANGED TO R230 AND IS 510K OHMS . THE 
VALUES OF RESISTOR R229 AND CAPACITOR C217 
ARE CHANGED TO 510K OHMS AND 0.02 Ul' RESPECTIVELY, 
AND A NEW CAPACITOR C214 O.OIUF IS ADDED. THE 
FOLLOWING IS THE FILTER CIRCUIT THAT EXISTS I N CON· 
VERTEIIS BEARING ABOVE ORDER NUMBERS. 

R229 
5I OK 

R230 
5I OK 

C217 
.02 

OF V 205A 4---..... ---~ V\r-..... -" 

R228 
lOOK 

+240V 

C213 
.01 

I 
C214 .011 

II 

R232 
I MEG 

TM5826-215- 35- C2-IO 

Figure 16 . VOR reference channel circuit, partial schematic diagram . 



PART OF 
RF/IF. ASSEMBLY AI 

+260V LOAD 
TO P6 OR VHF E ~,.-_;_;;;..;;..;;..;..::..:.;.,;.;;_ ____ ____, 

TRANSMITTER A I +260V SOURCE 

8 

R3 
33 

RF CASCODE 
AMPLIFIER 

V2 
:me 

R4 R~ 

Cl2 
1000 

470K 470K 

= 
~>-~o---------------J 

= 

+2~0V { 
~~~ 

L------+--+-+---

r-- __ 4 

~~~ 
TO POWER SUPPLY 

3 
+260V SOURCE 

PP-2792/ARN-30D I 

P/0 
J4 

P/0 AIPI 

P/0 Jl 

R41 
~K 

TO MOUNTING 
MT-117~/ARN-30A 7 >-------------------· ...... 

PART OF 
.,.IF./AF ASSEMBLY A2 

C33 
r~UF 

+260V LOAD 

+250V 

+IOOV REG 

C34 
l12UF 

= 

7 

201.7-MC 
IF. AMPLIFIER 

VI 
5899 

R4 
4700 

R5 
2200 

P/0 1ST IF. FILTER 

L-----
R9 
82K 

CIO 
1000 

T 
= 

R8 
220K 

Cl3 
1000 

T 
= 

7 

30 1.7:-MC 
IF. AMPLIFIER 

V2 
5899 

R7 
4700 

5 

R8 
2200 

2D MIXER 
V4 

5899 

7 

P/0 Tl 
r---- 4 
I 
I 

II I 
I L ___ 3 

Rl3 
220K 

Rl4 
2200 

7 

4TH 1.7-MC 
IF. AMPLIFIER 

V3 
5840 

Rll 
39K 

Rl9 
33K 

1ST 1.7-MC 
~ IF. AMPLIFIER 

V5 
~899 1~:;'K 
7 

= 

R20 
IOK 

CATHODE 
FOLLOWER 

V5A 
(112)6021 

R27 
lOOK 

R28 
39K 

FRACTIONAL MC 
CRYSTAL 

8 
OSCILLATOR 

V7 

R38 
330K 

8 

1ST AUDIO 
AND 

SQUELCH 
V58 

(112)6021 

5718 

C31 
1000 

= 

+250V 

J<'igure 69 . Vhf navigation receiver high voltage (HV+) di&tribution diagram . 

R23 C34 
1~00 1000 

+IOOV REG 

+260V LOAD 

PART OF 
AUDIO LEVEL 

52 

NC 

AUDIO 
LEVEL 

+IOOV REG 

P/0 T4 

AUDIO 
OUTPUT 

V7 
5902 

12 

: II 

+ C37 

T12Uf 

L----

R40 
470 

R39 
470K 

R30 
68K 

R46 
9 .1K 

(NOTE 3) 

AUDIO 
LEVEL 

R47 
IIC 

CR6 
IN1364 

36V 
ZENER 

(NOTE 3 

68VDC 
SOURCE 

(NOTE 3) 

NOTES• 

I. REFERENCE DESIGNATIONS ARE AB8REVIATED. 
FOR COMPLETE IDENTIFICATION, PREFIX THE 
PART DESIGNATION WITH THE ASSEM8LY 
DESIGNATION AI OR AZ, WHICHEVER APPLIES; 
FOR EXAMPLE, AIJ3. 

2. UNLESS OTHERWISE INDICATED, RESISTANCES 
ARE IN OHMS, CAPACITANCES ARE IN UUF, 
INDUCTilNCES ARE IN MICROHENRIES. 

3. IN RECEIVERS MARKED ORDER NO. N383-66270A, 
SERIAL NO. 1-743, R46 IS DELETED AND CR6 IS A 
IOOV ZENER WITH THE ANODE CONNECTED TO 
GROUND INSTEAD OF TO 68VOC SOURCE . 

TM ~826-215- 35- CZ-5 



- - - -------------------- --------- -------- ---------------- --------- -------, 
1ST IF FILTER Cl8 I ~~4UH :~--~~~-~---------- -- ----------/-/~------=-:c--------=-- --7 

JIIANTI '!NO~ Ll ~~ ~ * RFCASCODE R3 ~..:C4A "'-C5A ~ C7 J_C5B ,~;46 ~ 
(108.0-126.9MC)/f ( Cl C2 C3 AMPLIFIER 33 /i':'-liC•I2 ~liC•IO 0.39 'l"liC•IO ....-'i"'t>C•I2 3L

4 

(L-]_ 1 li<:OI 2 15 10 5~:8 RF CASCODE ..:!,.~----e>-----" 

= ~ '~ A~?\:'~, 'J ; ~~ U /~; ',@)-IStT'-7 -~_~;_X:_R-c~~-~-Oo--, 

11.1 -12.6MC 1 rl-o_.8_2 ___ --.. 

L5 -- 1\ ~. 
R9 
82K 

If ~\
6 

.....-----11\ 

--.-r--=-Ri' ......., 
82K 

.------- 4-2 -----l 

! t II~ 0 ~ ~'--'-'&---111 * : .--------~e----~~----------------A 

1ST 1.7-MC 

~L:_2_:-4_ ..... --_3 __ -'_ i~o-- ~ ~" ~~ ::::Ll~FIER ~~~K 
Rl9 
33K 

TO P6 
OR VHF 

TRANSMITTER 

TO CONTROL, 
RADIO SET 

C-3436/ARN-30D 

Rl 
lOOK 

~~ 
R2 R4 ~:~OK ~~~ 
100 470K -1· 

AGC 

R6 
470K 

R7 
2200 

R8 
220K 

L-------------------, 
CHANNEL 

MC 

108 
110 
112 
114 
116 

118 
120 
122 
124 
126 
125 
123 
121 
119 
117 
115 
113 

Ill 
109 

CRYSTAL 
NO. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 

SYMBOL 
NO. 

Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 
Y9 
YIO 
Yll 
Yl2 
Yl3 
Yl4 
Yl5 

Yl7 
Yl8 
Yl9 

FREQUENCY 
MC 

48.15 
49.15 
50.15 
51.15 
52.15 
53.15 
54.15 
55.15 
56.15 
57.15 
56.6~ 

55.65 
54.65 
53.65 
52.65 
51.65 
50.65 
49.65 
48.65 

I 
I 

~-------~---------------------------·-------, 
I 1'. I 

I T C31 I 
I -::- 1000 ~"-.!./, -b ~ ~ 

J -..1,~ -::!:- R23 ~ C34 ~ ~L8 - - -~ 
L 7 ~ - 1500 1000 3.3 C36 C28B 

(48.15- l['<- R22 (96.3-114.3MC) 7 liC •12 
5715MCl ~~~~2 ~~~ 10 33oo cg1

2 
1 ( 

\I I ( I \f---e~_._ _ __, 
L._------4...._C3-0-II J I T I \ C35 

LIO 

51 MCCRYSTAL 8 1 1 
100 

osc-o~~BLEr€~ =---=~-+----~~~;~~~------~ 
6021 7 - - /2 

1 • .----y R25 
5 4 220 

R21 
10 

~-----------.~--~~--~--, 

Cl4 Cl7 

Hlf(NOTE5) lfO.OIUF 

I\ Cl5 I\ C67 

'-~--ft;;J,-li_C_• 8-+-i\ I 30 
I~ /1 
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Figure 78. Receiver, Radio R-1021 I ARN-8()D, schematic diagram (part 1 of 2) . 
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NOTES: 

I. REFERENCE DESIGNATIONS ARE ABBREVIATED. 
FOR COMPLETE IDENTIFICATION, PREFIX THE 
PART DESIGNATION WITH THE ASSEMBLY 
DESIGNATION AI, A2, OR A3, WHICHEVER 
APPLIES; FOR EXAMPLE, AIJ2 . 

2 . UNLESS OTHERWISE INDICATED, RESISTANCES 
ARE IN OHMS, CAPACITANCES ARE IN UUF, 
INDUCTANCES ARE IN MICROHENRIES. 

3. c:::::::J INDICATES EQUIPMENT MARKING. 

4 . TOP PLATES A3MPI AND A3MP2 ARE SHOWN 
IN THE 0.00-MC AND 108-MC POSITIONS, 
RESPECTIVELY. 

5. VALUES OF THE FOLLOWING PARTS ARE 
SELECTED AND INSTALLED DURIN.) FINAL 
FACTORY ADJUSTMENT : 

A2R44 47K TO 470K 
A2R45 47K TO 470K 
AICI4 3 TO 15 

6. INCLUDED IN SOME EARLY MODELS 

7. ADDED BY MWO 11-5826-215-35/1 

8. INCLUDED IN RECEIVERS MARKED N383-66270A, 
SERIAL NO. 1-743 ONLY. 

9. IN RECEIVERS MARKED N383-66270A, SERIAL 
NO 1-743 , R46 IS DELETED AND CR6 (INIH51 
IS A IOOV ZENER WITH THE ANODE CONNECTED 
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NOTU: 

THE SMALL NUM![R ON !ACH WIR! (ADJACENT TO THE COIIIMON 
OR BASE LINE l CORIIESPONDI TO THE LARGE NUMI£11 AOJACINT 
TO THE STATION TO WHICH THE WIRE RUNS. 

2. WIRES NOT OTHERWISE SPECIFIED ARE NO. 24 BARI IOLiD COPPER. 

3. PT DENOTES PIGTAIL I.EAD. 

4. TL DENOTES MICROMINIATURE TUI( LEAD. 

5. C :r- DENOTES SHIEI.OEO CONNECTION. 

6 T OENOTES TEFI.ON TU!ING OV!R WIRE. 

MICROMINIATURE TUBE I.EAOS DREIUD !ARI WITH lilt IN. 
MINIMUM CLEARANCE. 

UNUSED MICROMINIATURE TUII LlAOS CUT OfF APPROXIMATELY 
11 32 IN . FROM GLASS . 

9. It DENOTES NO 22 BARE TINNED COPPER. 

- V DENOTES VINYI. ITE TU!ING AROUND AISOCIATIO COMI'ON!NT. 

; I P DENOTES TWISTED PAIR. 

12 WIRES MARKED WITH A COI.OR NOTE ARE NO. 24 SOI.IO COPPER, 
TEFLON INSULATED. 

13. WIRES MARKED WITH A COI.OR NOT! AND A OAOOIII ( fl 
ARE NO 22 STRANDED COPPER , TEFLON INSULATED. 

14. REFERENCE DESIGNATIONS ARE ABBREVIATED. 'OR COMPI.lTl 
IDENT : FICAT ION, PREFIX PARTS DESIGNATION WITH US!MILY 
DESIGNATION AI; ,OR !XAMPI.E AICI I. 
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Figure 78 . Receiver, Radio R-1021/ ARN-30D, IF/AF assembly, A£, wiring diagram . 

NOTES: 

REFERENCE DESIGNATIONS ARE ABBREVIATED. FOR COMPLETE IDENTIFICATION, 
PREFIX THE PART DESIGNATION WITH THE ASSEMBLY DESIGNATION, A2; FOR 
EXAMPLE, A2CI. 

2. WIRES MARKED WITH A COLOR NOTE ARE NO. 24 SOLID COPPER, TEFLON 
INSULATED. 

3. WIRES MARKED WITH A COLOR NOTE AND AN ASTERISK l*l ARE NO. 20 
STRANDED COPPER, TEFLON INSULATED . 

4 UNMARKED WIRES ARE NO. 24 BARE, SOLID, TINNED COPPER. 

5. TEFLON TUBING OF APPROPRIATE SIZE AND LENGTH IS INSTALLED OVER 
WIRES MARKED "T" 

6 . VACUUM TUBES ARE VIEWED TOWARD BASE IN LEFT SlOE VIEW. ORIENT 
TUBES IN CLIP AS SHOWN. DRESS BARE TUBE LEADS WITH 1116 IN. MIN­
IMUM CLEARANCE. CUT OFF UNUSED LEADS APPROXIMATELY 1/32 IN . 
FROM GLASS. 

7. TEFLON TUBING IS INSTALLED OVER LEADS OF VI, V2, AND V3 . 

B. IN RECEIVERS MARI\EO ORDER NO. N383-66270A, SERIAL NO. 1-743, 
R46 AND CONNECTION BETWEEN CR6 AND CR4 IS DELETED, AND ANODE 
OF CR6 IS GROUNDED . 

9 . INSTALLED IN RECEIVERS MARKED ORDER NO. N383-66270A SERIAL NO. 
1-743 ONLY . 
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/figure 7 • .1. Converter, Urder No. ~.f-PP-6J"tmd 150~PP-U, VOR variable and VOR 
referf!J'Ce channel, 80-cpe amplifier, partial &Chemotic diagram. 

11 



By Order of the Secretary of the Army: 

Official: 
J. C. LAMBERT, 
Major General, United States Army, 
The Adjutant General. 

HAROLD K. JOHNSO~ 
General, United States Af"1it~ 
Chief of Staff. ' 

Distribution: 
To be distributed in accordance with DA Form 12- 31 requirements for Field Maintenance Inst"\ctioP! 

for All Fixed and Rotor Wing Aircraft. 
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Changes in force: C J, C 2, and C 3 

c.HA:oEI 
No.<> 

TM 11-5826-215-35 
*C 3 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHING'l'ON, D.C., ~~ September 1965 

OS, GS, and Depot Maintenance Manual 

RECEIVING SETS, RADIO AN/ARN-300 AND AN/ARN-30E, INCLUDING REPAIR PARTS 
AND SPECIAL TOOL LISTS 

TM 11-5826-215-35,6 November 1961, is changed as follows: 

The title. is changed as shown above. 
Note. The parenthetical re!erence to a previous ohange (example "page 1 of C 2") indicates that pertinent 

material was published In that change. 

Page ~' Paragraph 1 (page 1 of C 2). Delete 
subparagraph c and substitute: 

c. Reporting of Equipment Manual lmpro·ve­
ments. The direct reporting by the individual 
user of errors, omissions, and recommendations for 
improving this manual is authorized and encour­
aged. DA Form 2028 (Recommended Changes 
to DA Publications) will be used for reporting 
t.hese improvement recommendations. This form 
will be completed using pencil, pen, or typewriter 
and forwarded direct to Commanding General, 
U.S. Army Electronics Command, ATTN: 
AMSEL-MP- (NMP) -MA, Fort Monmouth, N.J., 
07703. 

.\.dd paragraph 1.2 after paragraph 1.1. 

1.2. Index of Publications 
Refer to the latest issue of DA Pam 310-4 to 

' determine whether there are new editions, changes 
or additional publications pertaining to the equip-

ment. DA Pam 310-4 is an index of current tech­
nical manuals, technical bulletins, supply manufLlS 
(types 7, 8, and 9), supply bulletins, lubrication 
orders, and modification work orders that are 
a vail able through publications supply channels. 
The index lists the individual parts ( -10, -20, 
-35P, etc.) and the latest changes and revisions of 
each equipment publication. 

Page 1~6, appendix (page 8 of C 2). Designate 
"APPENDIX" as "APPENDIX I" and add the 
following references: 
DA Pam 310-4 Index of Technical Manuals, 

Technical Bulletins, Supply 
Manuals (types 7, 8, and 9), 
Supply Bulletins, ' Lubrica­
tion Orders, and Modification 
Work Orders. 

TM 38-750 Army Equipment Record Pro-
cedures. 

Add appendix II after appendix I. 

•Thl• change supen•d•• TM 11-5126-2l5-35JII, 1 March 1962, Including C 1, 6 Auguet 1963. 
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APPENDIX II 

DIRECT AND GENERAL SUPPORT AND DEPOT REPAIR PARTS LIST 

Section I. Introduction 

1. General 
a. This manual lists the quantities of repair 

parts for direct support, general support and depot 
maintenance and is a basis for requisitioning au­
thorized parts. It is also a guide for depot 
maintenanoo in establishing initial levels of spare 
parts. 

b. Columns are as follows: 
(1) Sowrce, m...aintenance, and recoverability 

code. Source, .maintenance, and recover­
ability codes indicate the technical 
service responsible for supply, the main­
tenance category at which an item is 
stocked, ca;tegories at which an item is 
installed or repaired, and whether an 
item is repairable or salvageable. The 
source code column is divided into four 
parts. 

(a) Ool!umn A. This column indicates the 
materiel code and designates the area 
of responsibility for supply. AR 310-1 
defines the basic numbers used to iden­
tify the materiel code. If the part is 
Signal materiel responsibility, the col­
umn is left blank. 

(b) Ool!umnB. Not used. 
(c) Oo1A.umn C. This column indicates the 

lowest maintenance categories author­
ized to install the part. 

"0"-0rganizational maintenanoo 
(operator and organizational). 

"F"-Direct support maintenance. 
"H"-General support maintenance. 

(d) Ool!umn D. Not used. 
(2) Federal stock number. This column lists 

the 11-digit Federal stock number. 
( 3) Designation by model. The dagger (f) 

indicates model in which the part is used. 
( 4) Description. Nomenclature or the stand­

ard item name and brief identifying data 
for each item are listed in this column. 
When requisitioning, enter the nomen­
clature and description. 

( 5) Unit of issue. The unit of issue is each 
unless otherwise indicated and is the 

~upply term by which the individual item, 
1~ ~~nt:ed for procurement, storage, req, 
UISitiOnmg, allowances, and issue pur, 
poses. 

( 6) Expf!/JUiability. Nonexpendaote Items an 
indicated by NX. Expendable items an 
not annotated. 

( 7) Quantity incorporated in unit. This col 
~mn lis~ the quantity of each part founq 
m .a given assembly, component, o~ 
eqUipment. 

(8) Direct support. This column indica~ 
quantities of repair parts authorized fo~ 
initial stockage for use in the direct sup, 
port ma~nte?ance and in supply suppo~ 
to orgamzatwn. The quantities are base~ 
on 100 equipments to be maintained fo~ 
a 15-day period. 

(9) General support. The numbers in thitl 
colum~ indicate quantities of repair parUI 
authonzed for initial stockage for use in 
~e?eral support maintenance. The quaD• 
tlti~ a~e based on 100 equipments to~ 
mamtamed for a 15-day period. 

(10) Depot. The numbers in this column in' 
~icate quantities .of repair parts author• , 
1zed for depot mamtenance and for initia.l 
stockage for maintenance, and for supply 
support to lower categories. The entries 
are ?ased on the quantity required for 
rebUild of 100 equipments. 

(11) .Illustration. The "Item No." column 
hsts the reference designations that ap­
pear on the part in the equipment. These 
~arne d~ignations are also used on any 
IllustratiOns of the equipment. The num­
bers in the "Figure No." column refer to 
the illustrations where the part is shown. 

2. Parts for Maintenance 

Wh~n t.his equipment is used by signal service 
orgamza.tiO~s organic to theater headquarters or 
co~umcatwn zones to provide theater communi­
?atlon~, those repair parts authorized up to and 
mcludmg general support are authorized for stock­
age by the organization operating this equipment. 



3. Electron Tubes 
The consumption rates given for tubes are con­

servative theoretical estimates and are provided 
for use only when more complete information, 
such as data based on operating experience, is not 
available. These figures are based on levels and 
requirements for equipment actually in use, not 
on authorizations or equipment stored in depots. 

4. Maintenance Allowances 
If a maintenance part is listed more than once, 

the total allowance factors and authorized quan­
tities for the item will be shown the first time it 
appears in the list. Each subsequent time that the 
part is listed a "Z" sign will be. used in the main­
tenance allowance columns to indicate the allow­
ance factors and quantities have been previously 
shown in the list. Allowance is based on the total 
quantity of the item used in the installation. 

5. Group Arrangement 
This list IS arranged in the following group 

order: 

Group !-Receiving Set, Radio AN/ 
ARN-30D and AN/ 
ARN-30E 

11-Ar..tenna AS-580A/ ARN-
30 

III-Control, Radio Set C-3436/ 
ARN-30D, C-3436A/ 
ARN-30D 

IV-Converter, Signal Data CV-
265A/ ARN -30A, CV-
265B/ ARN-30A 

V-Indicator ID-453/ ARN -30 
VI-Mounting MT-1174/ARN-

30A 
VII-Mounting MT-1175/ARN-

30A, MT-1175A/ARN-
30A 

VIII-Receiver, Radio R-1021/ 
ARN-30D 

VIlla-Cover Assembly (ARC P !N 
21779) 

Vlllb-F ram e Assembly (ARC 
P/N 22297) 

Vlllb1-Printed Circuit Assembly 
(ARC P /N 22244) 

Vlllb2-Printed Circuit Assembly 
(ARC P /N 22285) 

Vlllb3-Plate Assembly (ARC P /N 
21848) 

VIIlb4-Plate Assembly (ARC P/N 
22102) 

Vlllb5-lntereon Box (ARC P/N 
22312) 

VIlle-Tuner Assembly (ARC P /N 
22203-0028) 

6. Requisitioning Information 
a. The allowance factors are based on 100 equip­

ments. In order to determine the number of parts 
authorized for initial stockage for the specific num­
ber of equipments supported, the following for­
mula will be used and carried out to two de.cimal 
places. 

Specific number of equipments supported 
allowance factor 

X 100 

Number of parts authorized for initial 
stockage. 

b. Fractional values obtained from above com­
putation will be rounded to whole numbers as 
follows: 

(1) When the total number of parts author­
ized is less than 0.5, the quantity author­
ized will be zero. 

(2) When the total number of parts author­
ized is between 0.5 and 1.0, the quantity 
authorized will be one. 

( 3) For all values above one, fractional values 
below 0.5 will revert to the next lower 
whole number and fractional value 0.5 
and a·bove will advance to the next higher 
whole number. 

( 4) Parenthesis ( ) around the allowance 
factor listed in the direct support column 
ind\cates that the item is combat essential 
and that a minimum quantity of one is 
authorized for initial stockage even 
though the computed quantity is less than 
0.5. 

c. The quantities determined in accordance with 
the above computation represent the initial stock­
age for a 15-day period. 

3 
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SECTIOI: II, DDU!CT AlUl GEIIl!RAL SUPPORT AlUl DEPOT FU!iCTIONAL PARTS LIST 

DESIGNATIOH 
ILLUSftATIOH 

SOUIICE I'BIBAl IY MODB UNIT QTY 
COOE SIOCJt HUMIB 

DESaii'TlOH Of EXP IN DIRECT GENERAL DEPOT 
ISSUE UNIT 

SUPPORT SUPPORT FIGURE ITEM 
NO. NO. 

AIIICID 
GROUP I 

l\¢nvn~G $ET, RADIO Ali/APJI-30D, 
AB/APJI-308 

5826-752-5814 RECElVIBG SET RADIO AB/APJI-30D: 1 band, NX 1 
loB-126. , 90 me freq ra.n;;e, 190 cuann~.ls, 2E 
v de, r&Ck mts, ARC type 15f 

5826-89.2-10<;/l RECEIVDIG SET RADIO AB/APJI-308: 1 band, 
loB-126.90, me freq ra.n;;e, 190 channels 

NX 1 

t2El vdc, :fack·mts, ARC type 15f 

r 5935-195-4o66 COJ.IIliECTOR, PLUZ, ELECTRICAL Ul-88c: single r<l 2 0 .3 0.1,_ io Pl301 
female cont 

F 5935-258-5826 COlOIECTOR, PLUG, ELECTRICAL: 2 rd female 
cont, banana t;ype, ARC part/dvg Jllo. 14321 

1 0.2 0.1 ' 5 Pl3o4 

F 5935-549-7486 COJ.IIliECTOR, Plm, ELECTRICAL: 6 female cont, 1 0.2 0.1 5 Pl307 
banana t;ype ARC pcrt/dvg Jllo. 15911 

F 5935-549-7487 COJ.IIliECTOR, Pim, ELECTRICAL: 8 "female cont , 
banana ~-e! ~c part/dvg No. 15912 

1 0.2 0.1 5 Pl305 

F 5935-295-54.38 COJ.IIliECTOR, Plm, ELECTRICAL: 8 rd female 2 0.3 0 .1 10 Pl303 
cont, straight ARC part/dvg Jllo. 14o50 Pl3o6 

F 5935-678-8491 COJ.IIliECTOR, PLUZ, ELECTRICAL: 8 rd female cont 1 0.2 0.1 5 
straight ARC part/dvg Jllo. 16210 

F 5935-257-8311 COJ.IIliECTOR, PLUG, ELECTRICAL: 19 rd female 1 0.2 0.1 5 
cont, locking t ;ype, ARC part/dvg Jllo.l4320 

F 5935-549-4212 COJ.IIliECTOR, PLUG, ELECTRICAL: 19 cont, 1 0.2 0 .1 5 
straight, ARC part/ dvg Jllo. 16115 

F 6145-542-6<>92 RADIO .FREQUEJIICY CABLE RG-58Cfu: (Augborized ft 20 1.7 0.6 20 
quani cy vill be a mini.mum of or a 
multiple of 20 ft) 

GROUP II 
ABl'EJIIJIIA AS-5BOA/ ARJII-30 .. 

F 5910-667-9693 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 100 mm.1 1 0 . 3 
0.1 I 5 C8ol 

t~, 6oo vdcv, Centralsb t ;ype 
TIJ30101GUZJ 

1 I ., 5910-667-9700 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 12 mmf 0.3 0.1 5 C8o2 
t5j, 6oo vdcv, Centralsb t;ype 
TV20120JSIG l 



DESIGNATIClN 
SOUIICf FB>BAL IY MODEL 

ILLUSTIA TlClN COOE STOCJ: HUMIB UNIT QTY 
DESCllmoN Of Exr IN DIIECT GENEIAL DEPOT 

ISSUE UNIT 
SUrPOIT surPORT FIGUif ITEM 

NO. NO. 
A ili CI D 

AN/ARK-30D & 30E (contin~d) 

F 5935-577-8779 CONNECTOR, RECEPU.CLE, KLECTRICAL: Jack 2 0.5 0.2 10 J8ol UG-291/U; female coax cont 
J8o2 

GROUP III 

I CO!IhO_L1 ~J;O SET C-34J6/ARK-30D 

I 
CONTROL, RADIO SET c-J436A/AR11-30D 

NOTE: Model Column l refers to C-3436/ARK-jE 
Column 2 refers to C-3436A/ARK-30D 

0 5820-502-9376 II CAP, ELECTRICAL: Plastic, 25/32 ill lg by 2 0.3 0.1 10 38 47/64 in dia Grimes part No. A-5181 

F 5935-258-3010 II CONNECTOR, RECEPI'ACLE, ELECTRICAL: 8 cont, l 0.3 0.1 5 38 J2 0 .750 in 1g by 1.312 india o/a, ARC part 
No. 12097 

F 5935-511-8105 II CONNECTOR, RECEPrACLE, ELECTRICAL: "19 cont 1 0.3 0.1 5 38 Jl 0. 938 in 1g x 1.812 in dia o/a, ARC part 
No. 12357 

F 5935-882- 5257 I CONNECTOR, REO::EPI'ACLE, ELECTRICAL: 8 cont, 1 0.3 0 .1 5 38 J3 23/32 in h by 1-5/16 in dia o/a, ARC 
part No. 12355 

F 5826-882-4037 I GEAR, SPUR: 24 teeth, ARC part No. 23589 4 0.5 0.2 20 38 
0 5355-524-0053 II KNOB·: Setscrew type, rd shape, 0 .687 in max 2 0.3 0.1 10 38 od by 0.500 in thk o/a, ARC part No. 16331 

0 5355-863-3783 II KNOB: Setscrew type, bar shape, 0.750 in max 2 0.3 0.1 10 38 od by 1.o63 in thk o/a, ARC part No. 20403 

0 6240-155-7836 II LAMP, INDANDESCENT: 28 v de, T-1-3/4 bulb, 2 1.7 0.6 100 38 DS1,DS2 GE type 327 

F 6250- 542-6103 I RETAINER, INDICATOR: Grimes part No. A-4996 2 0.5 G. 2 10 38 
F 5905-503-9429 ill RESISTOR, VARIABLE: 5000 ohm ±1~, 2 w, AB 1 0.4 0 . 2 6 38 Rl type USU5021FS2032 

F 5905-892-6674 RESISTOR, VARIABLE: 100,000 ohm ±1~, 2 w, 1 0.4 0.2 6 38 R2 ill AB type No. UUlo4lFS2032 

F 5930-823-o856 I I SWITCH, ROTARY : 12 cont, Oak mfg part 

11 
0.4 0.1 6 38 55 

I 
No. 101300-FIC 

I i 
"' 
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-
DESIGNATION 

IUUSTV.TION 
50UICE fBlEU1 1Y MODEl 

COO£ STOCJ- UNIT QTY 
DESCIImoN Of ''" IN DIIKT GENEIAl DEPOT 

ISSUE SUI'POIT SUPPOIIT AGO IE IlEAl UNIT 
NO. NO. 

A\IICID 
AB/ARK-30D & 30E (continued) 

F 5930-823-o857 I SWITCH, ROTARY: 6 cont, Oak Mtg part Jro. 1 0.4 0.2 6 38 s4 101301-FIC 

F 5930-855-8980 II SWITCH, ASSEMBLY: Mallua.l)J' operated, ~rox 1 0.4 0.2 6 38 SlJ./SlB 1-15/16 in x 2-5/16 in by 2-1/2 in o a, 
ARC part/dvg llo. 21714 

F 62l0-5o8-3285 ~ LIGHT, PAII!L: Grimes part Jro. A5890 2 0.6 0.2 6.0 38 XD81 
XD82 

0 6250-542-8507 1 
CAP, ELECTRICAL: Al11111 black, incl, red til- 2 0.3 0.1 10 38 ter and rubber seal 

F 5826-875-6446 I SWITCH FREQUEKCY SELEC'l'OR: Approx 1-15/16 1 0.4 0.1 6 81 in by 2-5/16 in by 2-3/4 in o/a, ARC 
part/dvg llo. 23727 

GK>UP IV 
CO:NVER'n:R, SIGRAL llA1'A CV-26')A/ARH-30A 
CO:NVER'n:R, SIGIIAL llA1'A CV- 265B/ ARII-30A 

liOTE: Model Co1~~~m 1 refers to cv-265A/ARK-
30A; Co1~~~m 2 refers to cv-265B/ARK-30A 

F 5910-101-5571 II CAPACITOR, FIXED, MICA DrELECTRIC: 200 ..t 1 0.3 0.1 5.0 35 C201 . ±;$, 500 vdc; MIL type CX20El02G 

F 5910-894-4 315 II I CAPACITOR, FIX!Il, MICA DIZLIC'rRIC: 200 art, 1 0.4 0.1 5.0 35 C201 Aireratt Radio Corp p/n 8966-0201 

1' 5910-872-7512 I CAPACITOR, l'IXKD, XICA DIEL!CTRIC: 200 -r, 1 0.3 0.1 5.0 35 C201 ±;$, 100 vdc; Electro lt>tive type 
Jro. DM-19, 

JIIOTE: Used on order 4294-PP-61 

1' 5910-856-3474 ~ CAPACITOR, l'IXKD, MICA DrELECTRIC: 200 vdc, 1 0.3 0.1 5.0 36 C24o !UAeneo scy1e DM-30 (..r) 
JIIOTE: Capacitor selected and . installed at 

tiAe tor final adju.ta..nt zero or beat 10 
pet nA value between 470 and 2000 ..r, 
u.ed on order 4294-PP-61 

1' 5910-668-0796 J. 
CAPACITOR, l'IXKD, MICA DIELIX:'l'RIC: 1, 000 ..t 

11 0.3 0.1 5.0 36 C24o ±2S, 500 Tde; MIL type CI(35El02G 

I I 



DESIGNATION 
SOU ICE I'EDBAI. IY MOOR lllUSTlA TION 

COO£ STOCXNUMIB 
UNIT QTY 

DESCIImoN Of EXP IN DIRECT GENERAL DEPOT 
ISSUE 

SUPPORT SUPPORT FIGURE ITEM 
UNIT 

NO. NO. 

A IIICI D AN/ARN-30D & 30E (continued) 

F 5910-892-'(~14 : I CAPACITOR, FIXED, MICA DIELECTRIC: 2,4oo llllllf 1 
±1~, 200 vdc; Electro Motive type No. 

0.3 0.1 5.0 35 C225 

DM-20 (Note: Used on order 4294-PP-61) 

F . 5910-892-7513 I CAPACITOR, FIXED, MICA DIELECTRIC: 3,600 llllllf 2 0.4 0 . 1 5 .0 35 C225 
:tlS, 100 vdc v; Aircraft Radio Corp. 34 C213 
pfn 28500-242 

F 5910-892-7513 I CAPACITOR, FIXED, MICA DIElECTRIC: 3,600 mmf 2 
±2S, 500 vdcv; MIL type CM35El02G 

0.5 0 . 2 10.0 35 C2ll 

F 5910-892-7513 II CAPACITOR, FIXED, MICA DIELECTRIC : 3,600 mmf 1 0.3 0.1 5 . 0 35 C2ll 
±2S, 500 vdc; Electro Motive part No. 
DM-30 3,600 mmf (Note: Used on order 
4294-PP-61) 

F 5910-892-7517 II CAPACITOR, FIXED, MICA DIELECTRIC: 5,100 mmf 1 0 . 4 0.1 5.0 34 C232 
±lS, 100 vdcv; Aircraft Radio Corp, 
pfn 28500-0512 

F 5910-892-7517 I CAPACITOR, FIXED, MICA DIELECTIRC: 5,100 mmf, 1 0.3 0.1 5.0 34 C232 
±lS, 100 vdc; Electro Motive part 
Bo. DM-30 5,100 mmf (Bote: Used on order 
4294-PP-61) , 5910-889-4578 I CAPACITOR, FIXED, MICA DIELECTRIC: 68oo mmf 1 0.4 0 .1 5 . 0 36 C206 
500 vdcv Electro Motive part no. 
DM30F682J 

BOTE: Capacitor selected and installe~ at 
final test or best 10 pe t EIA value 
betveen 68oo and 10,000 mmf 

F 5910-668-0032 I CAPACITOR, FIXED, CERAMIC DIELECTRIC: 26 4.6 2 .0 100.0 36 See deac 

10,000 mmf ±1~; Aircraft Radio Corp. column 

pfn 8577 (Item nos. C202 thru c206, c208, 
C210, C212 thru C217, C22l thru C232, 
C236, C237) 

5910-892-7516 I CAPACITOR, FIXED, MICA DIELECTRIC: 10,000 mmf 7 1.6 0 . 8 20.0 36 See desc 
±IS, 100 vdc v; Aircraft Radio Corp. column 

pfn 28500-0103 (Item nos. C203,C204,C205, 
C206,C210,C222,C236) 

I I 
'I 



CD 

DESIGHATIOH 
ILLUSTIA T10H 

SOUICf FfDBAl IY MOOB. 
COOE STOCK NUMIIBI 

UNIT QTY 
DE5almoN Of EXP IN DIRECT GfNEitAl DEPOT 

SUPPORT SUPPOlT FIGURE 

I I I ISSUE UNIT 
ITEM 

NO. NO. 

A I B I CID I I AN/ARN-30D & 30E (continued) 

F ,,-aeo_,,, J I j CAPACITOR, FIXED, MICA DIELECTRIC: 10,000 4 .1.2 0.5 15.0 36 C202 

,,...,~,,.I , mmf ±li; 300 vdc; Aircraft Radio Corp. C214 
p/n 27155-0103 C226 

C237 
F i 

I 
CAPACITOR, FIXED, MICA DIELECTRIC: 10,000 8 1.3 0 .5 4o.o 36 See desc 

mmf ±lS, 100 vdc; Electro Motive DM-30, 10 column 

! 10,000 mmf (Note: Used on order 4294-PP-61 
(Item nos. C203 thru c206, C210, C22l, 
C222, C236) 

F 5910-892-7510 I CAPACITOR, FIXED, MICA DIELECTRIC: 10,000 5 1.0 0.3 25 .0 36 See desc 
mmf, ±loS, 100 vdc; Aircraft Radio Corp. column 
p/n 27155-0103 (Note: Used on order 
4294-PP-61) (Item nos. C202, C213, C214, 
C226,C237) I 

F 5910-892-7515 I CAPACITOR, FIXED, MICA DIELECTRIC: 20,000 1 
mmf, ±lS, 100 vdc w; Aircraft Radio Corp. 

o:4 0 .1 5.0 35 C223 

p/n 28500-0203 

F 59l0-88o- 2595 I I CAPACITOR, FIXED, MICA DIELECTRIC: 20,000 -2 0.6 0 . 2 10.0 36 c208 
mmf ±lS; Aircraft Radi o Corp. pfn C217 
27155-0203 

F 59l0-892-75ll f CAPACITOR, FIXED, MICA DIELECTRIC : 20, 000 2 0. 5 0.2 10.0 36 c208 
mmf US, 300 vdc; Aircraft Radio Corp. C217 
pfn 27155-0203 (Note: Used on ord.er 
4294-PP-61) 

F 5910-892-7515 I CAPACITOR, FIXED, MICA DIELECTRIC: 20,000 l 0.3 0.1 5 .0 35 C223 
mmf ±lS, 100 vdc; Electro Motive type 

I DM-30, 20,000 mmf (Note : Used on 
order 4294-PP-61) 

F 5910-823-1242 I CAPACITOR, FIXED, PAPER DIELECTRIC: 22,000 2 1.0 0.7 10.0 36 C242 
mmf, ±2QS, 4oo vdc; Sprague Electric Co. c244 

I 
pfn U8P22304S4 

i1 1 
I i 

r. 
5910-284-4703 

I 
CAPACITOR, FIXED, PAPER DIELECTRIC: 250,000 

I 
2 0.5 0. 2 10 .0 35 C220 

mmf ±5S, 350 vdc; Aircraft Radio Corp. C233 
p/n 15763 

' I ' 

I 
! 

IF 5910-755-9291 

I 
CAPACITOR, FIXED, ELECTROLYTIC: l mf; Air- 2 1.0 0 . 7 , 10 .0 36 C241 

craft Radio Corp . p / n 21485-9101 

I 
C243 

(Authorized allowances based on a total of 

I II 4.) 
I 

I I I Ill I i I 
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DESIGNATION 
IY MODEl IUUSTUTION 

UNIT QTY \,I 
Of EXP IN DIIECT GfNEIAl POT 

I -- 11+tt+tl ! ------ !ISSUE UNIT SUI'POIT SUPI'OIT I fi:~E I '::. 
A I B IC I D · · · I t : I I : AN/APJI-30D & 30E (continued) 

,,~.,-?n, 
1

1 r J 
1 

SOURCE 
CODE 

FEDEIAl 
STOCJ( NUMIB 

DESCIII'l'ION 

F 

F 

!F 
i 

F 

F 

F 

F 

F 

Fl I 
i I:, i 
. ' i 
I I F J ' 

\ H ! 
F 

i I i I 
I I I 

I \I \ 
I 

CAPACITOR, FIXED, PAPER Dn:LECTRIC: 1 mf, 
±15~, 75 vdc ; Aircraft Radio Corp. 
pfn 16653 

5910-754-8665 II/ I j j 1 CAPACITOR, FIXED, ELECTROLYTIC: 2 sect, ea 
I i j I I 15 mf; Aircraft Radio Corp. pfn 13928 

5910-88o-4509 : :/ I J 1 CAPACITOR, FIXED, ELECTROLYTIC: 1000 "'f 
· 

1 I I I 10 vdc; Sprague Electric Co. part No. 
I TYPEDES 

59lo- 668- 416o II 

5935- 204-8317 II u 
5935- 204- 8318 II u 

5935- 257- 9735 II 

5960-188- 6584 II i I 

111 

! 

II! ;II II 
(i ll I!' II 

CAPACITOR, FIXED, ELECTROLYTIC: 1,000 mf, 
10 vdc; CD type BRH-10036 

CONNECTOR, RECEPTACLE, ELECTRICAL: ins 
cap red; Aircraft Radio Corp pfn 13152 

CONNECTOR, RECEPTACLE, ELECTRICAL : 1 banana 
type female cont , ARC part No. 12921 

CONNECTOR, RECEPTACLE, ELECTRICAL: 7 rd 
female cont; Aircraft Radio Corp. p/n 
5488 

ELECTRON TUBE: MIL t ype 5670 

ELECTRON TUBE: MIL t ype 5751 

ELECTRON TUBE: MIL type 5783 

ELECTRON TUBE: MIL type 5814A 

ELECTRON TUBE: MIL type 5683WA 

ELECTRON TUBE : MIL type 12AT7WA 

1 

4 

4 

2 

1 

2 

3 

1 

1 

1 

1 

1 

1 

0.3 

0.7 

1.0 

1.0 

0.3 

0.2 

0.3 

14.7 

3-7 

3-7 

3.7 

4.9 

4 . 9 

0.4 

0.1 I 5.0 

0 .2 I 10.0 

0.4 I 20.0 

0.3 I 20.0 

0.1 I 5·9 

0.1 I 5.0 

0.1 I 10.0 

7-21 300.0 

1.8 

1.8 

1.8 

2 .4 

2 .4 

100.0 

100.0 

100.0 

100.0 

100.0 

35~5 

35 I C207 
C209 
C219 

34 I C218 
C234 
c238 
C239 

34 I C218 
C234 
C238 
C239 

34 I J201 
J203 

34 I J202 

35 I J204 
J205 

34 I V201 
V203 
v204 

V205 

V202 

v206 

V207 

V207 

Z202 

5960-193-5145 

5960- 230-5253 

5960- 262- 0210 

5960- 284- 7166 

5960-262- 0167 

5915- 501- 1575 I / . : 

\ \ \ I I I \ co~ ""'~~ I I I I I I 
lil_lli: I I I I 

FILTER, BAND PASS: 90 eye oper 8ooo ohms 
~nput and 1500 ohm output; Aircraft Radio 
Corp pj --n--

0.1 I 
I 

5 .0 

34 

34 

34 

34 

34 

36 
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DESIGNATION 
ILLUSTitATION 

SOURCE FEDERAL BY MODEL 
CODE STOCK NUMBER 

UNIT QTY 

DESCRIPTION OF EXP IN DIRECT GENERAL DEPOT 

! I I I 

SUPPORT SUPPORT FIGURE ITEM 
ISSUE UNIT 

NO. NO. 

A I 8 I c I D ! ! ! ! A11/~-30D & 30E (cont i nued) 

f 

59>5-504-"" 1'1 1 I : FILTER, BAND PASS: United Transformer Co. 0 . 4 0.1 5.0 36 Z203 ' i p/n H2001 Aircraft Radio Corp p/n 15891 

f 591o-392-5931 !I ll KlUNTING, CAPACITOR : Silver pjbrass can I 0 , 3 I 0.1 8 . 0 

I 
I j 1- 5/32 in h by 0 .885 in dia o/a; ARC I 

I 
I I 

I 

5945-204-6581 If if I 
part No . 15535 · 

I o .8 1 · F I I RELAY, ARMATURE: 14 vdc max, 1-1/4 in l g by I a 0 .3 10 . 0 35 K201 I I i ·r /8 in v, by 1- 1/4 in h ARC part ! I i I 
K202 

I I 

I II No. 1Zn2 • 

! 
I 

0 . 3 1 F 5905- 513- 9939 f RESISTOR, FIXED, WIRE WOUND: 0 .87 ohm ±5S; 

1 
0 . 1 5 . C 35 R266 I .llio·~ ·-· '""'· ,,. ,.,., ,.,,., I I I 

used vith 14 volt units) 
1 I 

I 

i 
I 

F 5905- 513- 9946 I 
If 

RESISTOR, FIXUJ, WIREWOUND: 4.1 ohm, ±5S; I 
I I 0 .4 I 0 . 1 2 . C 35 R266 

I 1 Aircraft Radio Corp p/n 16644 (Note: Used I 

5905-279-3517 !f 'f 

I vith 28 volt units) I I 
I , I I I 

0.3 1 
F 1 I RESISTOR, FIXED, COMPOSITION: 51 ohm, ±5S; I I li 

0.1 1 
5j 

36 R214 

5905-665-5350 ,,1 
1 I MIL type RC20GF510J I ~ I I RESISTOR, FIXED, COMPOSITION: 71 ohm, ±5S; I I F 0 . 3 0.1 , 5 . 36 R257 

I I I IRC type lA i 

I j 
I 

J 
5905-279-3514 / 11 I I RESISTOR, FIXED, COMPOSITION: 18o ohms, t 5S ; 0 . 5 0 .3 

5- i 
36 R270 

1 MIL type RC20GF181J 

5905-665-5325 I 1 1 I I 
I I 

RESISTOR, FIXED, COMPOSITION: 360 ohm, ±J.~ ; I 0 . 5 0 . 2 10 . 01 35 R238 

Fl 5,,_,,..., . (I MIL type RN20X3600F 

I 
R24o 

I I 
I RESISTOR, FIXED, COMPOSITION: 510 ohms, t5S; 

I 
0.4 0.1 2.0 36 R267 I 

i Fl 

Aircraft Radio Corp p/n 202-05ll j ! 
5905-195-6806 f I ! 

! 
I 

I RESISTOR, FIXED, COMPOSITION: 560 ohma, ±5S· I I 
0 . 6 0 . 2 10 . 01 35 R262 

' I I I 
I MIL type RC20GF561J I I I R265 

I 
5905-171- 1999 i f 1f I I I I I 

5 - ~ F I I RESISTOR, FIXED, COMPOSITION: 820 ohma, ±5S·• I I 0 .3 
0.1 , 36 R26o 

I I I 
I 

MIL type RC20GF821J 1 I i I I I j F I 5905-279-3509 I 1 / ' I RESISTOR, I'' IXED, COMPOSITION: 910 ohm, ±5S; I I 
o .3 I 0 .1 1 5.0 36 R209 

I MIL type RC20GF9llJ 
I I 

I 
I 

IF 5905-279-1757 l1 1 
I I 0 . 2 1 I I RESISTOR, FIXED, COMPOSITION: 1, 500 ohma, 

) 
0.7 15 36 R215 

I 
I t5S; MIL type RC20GF152J 

\ 
I R227 

II I 
I 

5.oj F 5905-279-1.757 f RESISTOR, FIXED, COMPOSITION: 1., 500 ohms, 0.3 0.1! R263 

I . ~ ~ ( 
t5S; MIL type RC20GF152J 

r ( ( r ' ( I --



-

SOU ICE 
COOE 

FEDEIAl 
STOCK NUMIB 

DESIGNATION 
IY MOO£!. 

DESCIII'TlON 

~ 1\ 
I"!'IC!ol t 1 -n-~ 

I : I I 
F 

F 

F 

I 
I F 

F 

F 

F 

F 

F 

F 

5905-279-3507 II '~ ! : RESISTOR, FIXED, COMPOSITION: 1,600 Ohms t5; I I MIL type RC20GF1.62J 

5905-190-8881 i RESISTOR, FIXED, COMPOSITION: 1,8oo ohms t5; I : . I I MIL type RC20GF182J 

5905-190-8881 11 ( I 1 I I RESISTOR, FIXED, COMPOSITION: 1,8oo ohms t5; 
: ·1 MIL type RC20GF182J 

. I • I 
5905-190-8881 l11 I I I 1 RESISTOR, FIXED, CC!IPOSITION: 1,8oo ohms ±5' 

5905-190-8887 II V 

5905-190-8881 jl v 
5905-279-2019 II ~ 
5905-279-2019 II ~ 

5905-185-851o II V 

5905-219-2616 II V 

MIL type RC20GF182J 

RESISTOR, FIXED, COMPOSITIOll: 2, 000 ohms ±5, 
MIL type RC20GF202J 

RESISTOR, FIXED, COMPOSITION: ·21 200 ohms t5; 
MIL type RC20GF?22J 

RESISTOR, FIXED, COMPOSITION: 5,100 c>hms,t5; 
MIL type RC20GF512J 

RESISTOR, FIXED, COMPOSITION: 5,100 ohms,±~ 
MIL type RC20GF512J 

OR 

RESISTOR, FIXED, COMPOSITIOll: 10,000 ohms 
±5~; MIL type RC20GF103J 

OR 

RESISTOR, FIXED, COMPOSITION: 15,000 ohms, 
t5j; MIL type RC20GF153J 

OR 

F: I 5905-192-0649 

F I I 5905-279-2673 

5905-185-8510 \ . F ' I 

I F ' \ 

jl V I 
1
. 

i+ I 
lli l 

RESISTOR, FIXED, COMPOSITION: ~1 000 ohms, 
t5j; MIL type RC20GF203J 

RESISTOR, FIXED, COMPOSITION: 6,200 ohms, 
t5j; MIL type RC20GF622J 

RESISTOR, FIXED, COMPOSITION: 101 000 ohms 
±5S; MIL type RC20GF103J 

ll.i i 
I I 

5905-279-2667 RESISTOR, FIXED, COMPOSITION: ll,OOO ohms, 
t5j; MIL type RC20GFll3J 

UNIT 
Of 

ISSUE 
EXP 

QlY 
IN 

UNIT 

l 

' 

J 

2 

1 

1 

1 

1 

2 

2 

11 

I 

DIRECT 
SUPI'OIT 

0.3 

0.7 

0.7 

0.3 

0.7 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.5 

0.5 

0.3 

GENERAL 
SUPI'OIT 

0.1 

0.2 

0.2 

0.1 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.1 

DEPOT 

5.0 

10.0 

10.0 

5.0 

15.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10.0 

10.0 

5.0 

ILLUSTIATION 

FIGURE I ITEM 
NO. NO. 

35 I R202 

35 R237 
1!245 

35 11233 
R251 

35 R251 

35 

35 

35 

35 

R235 
R236 
R256 
R237 

R252 
R234 

R222 

35 I R222 

35 I R222 

35 

36 

35 

35 

R222 

R204 
R207 

R219 
R220 

R253 



N 

DESIGNATION lllumA~ SOU ICE f'£I)ERAI. IY MODEl 
UNIT QTY 

CODE STOO.:-.at 
OESC&II'TlOH Of EXP IN OllECT GfNElAl DEPOT I 

SUPPORT SUPPORT FIGUlf /JTtM 

I ISSUE UNIT 
NO. NO. 

i 
A I B I CID I I Mi/.Aif1'.-30D & 30E (continued} I 

F 5905->T>-'"" 
1
1 ~ ' RESISTOR, FIXED, COMPOSITION : 22,000 ohms, 1 0.3 0.1 5 .0 36 R261 I ±5'.' ; MIL t ype RC20GF223J 

F 5905-279-2616 1 RESISTOR, FIXED, COMPOSITION: 15,000 ohms, 1 0.4 0.1 5 .0 r R261 

i 
I 

±5'.'; MIL type RC20GF153J 

F 5905-279- 3496 1 ' 1 RESISTOR, FIXED, COMPOSITION: 51, 000 ohms, 5 1.0 0 . 5 25 . 0 35 See desc I ±5'.'; MIL t ype RC20GF513J (Item nos. R203 column 
' R2ll,R2l2,R2l6,R2l7) 

F 5905-195-6761 I RESISTOR, FIXED, COMPOSITION: 100,000 ohms, 3 0 .7 0.2 15 .0 35 R206 
±5'.'; MIL type RC20GFl04J R228 

R246 

F 5905-552-2442 I RESISTOR, FIXED FIUo!: 100,000 ohms ±1'.'; MIL 1 0 . 3 0.1 5 .0 35 R224 
type RN20Xl003F 

F 5905-264-3706 I RESISTOR, FIXED FIUo!: 133,000 ohms, ±1'.' ; 2 0.5 0 . 2 10 . 0 34 R230 
MIL type RN20Xl333F R248 

F 5905-192-0667 I f RESISTOR, FIXED, OOMPOSITION: 220, 000 ohm, 1 0 . 3 0 .1 5 . 0 36 R205 
±5'.' ; MIL type RC20GF224J 

F 5905-665-5326 f f RESISTOR, FIXED F!Uol: 265,000 ohms, ±1'.'; 
MIL type Rll20X2653F 

1 0 . 3 0 .1 5.0 34 R249 

F 5905-665-5326 f RESISTOR, FIXED FilM: 265,000 ohms, ±1'.'; 4 1.0 0 . 3 20 . 0 34 R229,R231 
MIL t ype Rll20X26 53F R247, R24S 

F 5905-665-5326 RESISTOR, FIXED F!Uol: 265,000 ohms ±1'.'; MIL 
t ype Rli20X2653l 

1 0.4 0.1 5 . 0 34 R249 

F 5905-502-4o19 f RESISTOR, FIXED FilM: 330,000 ohms, ±lS; 1 
MIL type Rli20X3303F 

0 .3 0 .1 5 . 0 36 R2l3 

F .?905-279- 2515 li RESISTOR, PIXED, COMPOSITION: 470, 000 ohms, 2 1.0 0.7 10.0 36 R272 
±5'.'; MIL type RC20GF474J R274 

5905-oGo-8516 I 
I 

F f RESISTOR, FIXED F!Uol: 475,000 ohms, ±1"'; 1 0 . 4 0.1 2 .0 35 R241 
MIL type Rlt65D4753F 

, ~' , 5905-500-9916 :f RESISTOR, FIXED FilM: 510,000 ohms, ±1"'; 2 0 . 5 0.2 10.0 35 R241 
MIL type RI20X5103F R242 ., 5905-500-9916 f RESISTOR, FIXED FilM: 510,000 obm, ±1'.'; 

31 

0.8 0.3 8.0 35 R242 
MIL type Rli20X5103F (llote: Used on order R229 
4291>-PP-61) R230 

I 

I j ) 



DESIGNATIOH 

D.a fBlBAl IY MODEl. IUUS1'IA T10H 

COlli STOCJ(NUMIB 
UNIT QTY 

..-noN Of w .. OI~ECT GfNIIAL .or 

I ISSUI 
SUPPOtT SUPfOif ..... IT!M 

IN1' MD. NO. 

AI I ICID »1/--?J:X> • 301 (::ontinued) 

, 5905-279-2516 II lla!ftOR, P'IXIJl, COMPOSITION: 510,000 obu, 0.3 0.1 5.0 ~ aaa8 
t~; ICIL type RC20GF514J 

, 5905-28o-2484 I~ RIIU!OR, nat, VI.'IE WOUND: 518,000 obu 1 0.3 0.1 5.0 35 a22l 

i 
tlf,; ICIL type RBJ.8JC518o2Y 

, 5905-192- 03<;<) II USIM'OII, FIXED, COMPOSITION: l lllll!g olll t~ ~ 1.0 0.3 20.0 35 11201,~1 
ICIL type RC20GF105J R232,R233 

I' 5905-'192-0390 I I MIIM'OR, FIXED, COMPOSITION: l Mg .-, :1:~ 7 1.3 0.5 35.0 35 See deac 
MIL type RC20GF105J (Note: Uoed on order column 

4294-PP-61) (Item nos . R201, R2l0, 11223, 
R232, R271,R273,R255) 

)' 5905- 192-0390 1 I ~ISTOR, FIXED, COMPOSITIOI": 1 8eg olll, 8 1.6 0.8 23.0 35 See deac 
I 

I 
:1:~; ICIL type RC20GF105J (It- noo. R201, col1.111111 

5905-539-4565 11 

I R210, R218,R232,R255,R223,k27l,R273) 

F 

1 

RIBISTOR, FIXED FII.'~: 1 meg oha, :l:lj; 

I 
I 3 1.0 0.3 20.0 35 R218 

I ICIL type Rli70B1oo4F 

I 
R244 

I 5905- 539-4565 I II 
I R255 I 

.,. RESISroR, FIXED FIUI: 1 meg obm, tlj; MIL 

I 
I 

2 0.3 0.1 5.0 35 R244 

I 

i 5905-28o-1399 II 

type Rli70Bloo4F I I I I F ' ~ISroR, FIXED FIU4: 1 meg obm, :1:1~; MIL 

I 
2 0 . 5 0.2 10 .0 35 R218 

I ,.,_""__ II 
' type RN20XJ.oo4F (Note: Used on order R244 

I 
I I 

rl 
I 

I 
I 

4294-PP-61) 

I ,_, I ' I RESISroR, FIXED, COMPOSITION: 1 meg obm, I 2 0.5 10 .0 $> R254 

I 
I 

I 

I 
I ±1CJ1;; G1obe.r part No. 99'7A I I R258 

I F ! 
5905-201-6734 if I I 

21 
3.1 30.0 1 36 R254 

I ! I RESISTOR, FL""<Ill, COMPOSITION: 1 n:eg ohm, 

I 
2 . 3 I 

I I 
I I :1:1~; MIL type RC09GF105JC (Not e: Also 

I 
R258 

I 
1 

used on order 4294-FP-61) (Authorized I I I I allovances based on a total of 5) 
I I ~· 5905-279-2668 ~ I I I I RESISroR, FIXED, COMPOSITION : J..3 meg ohm, 1 0.3 0 .1 5 .0 36 R259 

,.,,_,,_,,., ~ 1 ~ 1 
i ±5S; MIL type RC20GF135J I 

I F RESISroR, FIXED, COMPOSITION: 2 meg obm, l 0.3 0.1 5.0 35 R243 

±5S; MIL type RC20GF205J 

F I ,.,,_ ., _,, r I I I """"''• '""""" • 50 o>m no;, 7 •' U 
1 0.3 0.1 5 .0 36 R239 

type .JLU-500lSD4040L 

I I 

-w 



... 
DESIGNAllON 

lllUSTUTION 
SOURCE FB>BAl IY MODe. 

UNIT QTY 
CODE STOCK NUMIIfll 

DESCIUPTION Of EXP IN DIRECT GENERAl DEPOT 
SUPPORT SUPPORT FIGURE ITEM 

I ISSUE UNIT 
NO. NO. 

A \ &\ C \ D AR/ARH-30D & 30E (continued) 

5905-107-8141 \~ 
I 

2 34 r I l . RESISTOR, VARIABLE: 1~000 ohm ±1<J1;; 2 v; 0.5 0.2 10.0 R225 
AB type ILU-1031SD4 L R254 

F 5905-174-4905 I I RESISTOR, VARIABLE: 100,000 ohm ±l<J;;; 2 v; 1 0.3 0.1 5.0 36 R257 

i 
\ 

AB type JLU-1o41SD4o40L -
F 5905-155-6935 1' 1 RESISTOR, VARIABLE: 500,000 ohm, ±l<J;; 1 v; 1 0.3 0 .1 5 .0 35 R225 I AB type JLU-5o42SD4o4oL 

i 
F 5905-lOS-0881 I RESISTOR, VARIABLE: 1 meg ohm, ±1<J1;, 2 v; 1 

AB type JLU-1051sD4o4oL 
0.3 0 .1 5 . 0 35 R250 

F 5905-299-o845 I RESISTOR, VARIABLE: 2, 500 ohms; AB type 2 1.0 0 .7 10.0 34 R268 
GLU2522SD3028L R259 

F 5960-646- 4732 I I SEMI CONDUCTOR DEVICE, DIODE: Retm.a type 6 0 . 7 0.2 24.0 35 CR201 
IN89 thru 

CR206 
F 5960- 538-1031 f I SEMI CONDUCTOR DEVICE, DIODE : Rem.a t ype 2 0 . 5 0 . 2 8 .0 35 CR209 

IN118 CR2l0 

F 5960-699-3291 I I SEMI CONDUCTOR DEVICE, DIODE : Matched pair 1 0 .3. 0 . 1 4 .0 35 CR207 
Retm.a IN118, ARC pf o 16670 CR2o8 

H 5960-B9b-n56 f SEMI CONDUCTOR DE;VICE, DIODE: Huges Aircraft 3 0 . 3 25 .0 35 CR2ll 
pfo HD6225 (Authorized allowances based 36 CR212 
on a total of 6) 36 CR213 

. F 5960-252-0345 l,t SHIELD, ELECTRON TUBE: ·MIL t ype TS1031101 3 0 . 4 0 . 2 15 . 0 

F 5960-254-3oo4 'I SHIELD, ELECTRON TUBE: MIL type TS1031102 2 0 .3 0.1 10 . 0 

F 5935-222-9828 l,t I SOCKET, ELECTRON TUBE: Cinch Mf'g . part No. 6 2 .0 1.0 25 .0 35 XV201 
13381 2 XV203 t hr 

,,._,.,-ouo. r 36 XV209 
F 'l'RAI'!SFORMKR, AF: Line type Aircraft Radio 2 0.5 0 . 2 10.0 34 Tl01 

! 
pfn 1561-2-D Tl02 

:I 
5950-88o-6859 I I 

I 
TRANSFORMER; AUDIO FREQUEI'ICY: Uoi ted Trans- 0 . 6 8 .0 34 T201 

former Co. part No. G-3658 T202 

5950-645-5396 fl TRANSFORMER, DISCRIMDIATOR: 30 t o 150 cycle 1 0. 3 0.1 5.0 34 Z201 
freq range; Aircraft Radio Corp. pf n 

I 15374 

\ I I I I J I 

u 



DESIGNATION 
SOURCE ffDEIAI. IY MOOB. lllUSliATION 

CODE STOCKNUMIB UNIT QTY 
DESCIII'TIOH OF EXP IN DIRECT GENERAL DEPOT 

ISSUE UNIT 
SUPPORT SUPPORT FIGURE ITEM 

NO. NO. 

A I B I CID AN/ARN-30D & 30E (continued) 
GROUP V 

INDICATOR ID-453/ARN-30 

F 5935-511-8455 CONNECTOR, RECEPl'ACLE, ELECTRICAL: 19 male 
banana cont ARC part No. 167ll 

0.3 0.1 5 4o 

I 
F 5355-668-6597 I KNOB: Setscrew type, rd shape, Weston part 

No. 14o468 
0.2 0.1 3 4o 

F 5305-511-8763 SCREW, EXTERNALLY RELIEVED BODY: Brass 0.2 0.1 3 4o 
unfinished Fil H 0.218 in dia by 0.300 in 
h o/a, Weston part/dvg No. 140503 

F 5826-506-8913 SHAFT AND GEAR SUB-ASSEMBLY: Connects 1 
manual course selector knob to indicator 

0.2 0.1 3 4o 

sub-assembly, Weston part 14o465 

GROUP VI 
MOUNTING MT-1174/ARN-30A 

I F 5821- 506-4555 BUMPER, RUBBER: rubber, 1-3/8 in major od 4 0.5 0.2 20 
x 1-3/16 in minor od in dia recess, 
19/32 in h ofa, ARC part No. 16619 

F 5340- 393-1398 MOUNT, VIBRATION: rubber ~ushion v/stud 4 0.5 0.2 20 
for engagi~, snap slides on rack 1-21/32 
in h by 1-5/32 in dia o/a ARC dvg 
No. 14645 

GROUP VII 
MOUNTING MT-1175/ARN-30A 

MOUNTIRG MT-1175A/ARN-30A 

NOTE: Model Column 1 refers to MT-1175/AHN-
30A; Column 2 refers to MT-ll75A/ARN-30A 

F 5910-668-4160 I I CAPACITOR, FIXED, ELECTROLYTIC: 1,000 mmt, 3 0.7 0.2 15 39 C301 
-40 c to 65 c Corne11-Dubilier type C302 
BRH loo86 C303 

F 5910-059-8ob5 I CAPACITOR, FIXED, ELECTROLYTIC: Mallory 
part No. Type TS-15647 

1 0.7 0.2 5.0 C304 

I -Ul 



-• 
DBIGNATIQH 

lllUSTIATIQH ._. ....,.,. IY MODEl 
UNIT QTY ea. POCit MUMIBI 

DESaii'I10N Of EXP IN OIIECT GENEIAL DEPOT 
SUPPOIT SUPPOIT FIGURE ITEM 

ISSUE UNIT 
NO. NO. 

AIIIC D 
AN/ARN- 30D & 30E (continued) 

., 5935-259-6785 I I CONNECTOR, RECEPI'ACLE, ELECTRICAL: 7 rd 3 0.4 0.2 15. 39 J301 
female cant, straight shape, ARC part J302 
No. 12095 J303 

I CONNECTOR, RECEPrACLE, ELECTRICAL : 8 rd male 
. 

F 5935- 258-9968 I 1 0.2 0.1 5 39 J3o4 
cant, banana type, ARC part No. 12047 

39 1 J305 
Fl 

5935- 258-3007 ;f 1 CONNECTOR, RECEPrACLE, ELECTRICAL: 2 1 0.2 0 .1 5 

I banana t ype cant ARC part No. 12427 

1,1 CONNECTOR, RECEPI'ACLE, ELECTRICAL: 8 cant ! 

I 
39 I J3o6 5935-295-3337 I' f I 1 0. 2 0.1 5 

banana type ARC part No. 12348 

I 
F ' 5935-2~8-3010 II CONNECTOR, RECEPrACLE, ELECTRICAL : ARC part I 1 0.5 ! 0. 2 3 .0 39 J3o4 

No . 12007 
I 

I F 5935-258-3370 I 
FILTER, BAND PASS: 9 kc oper freq 8 10 kc I 1 0.2 0.1 1 5 39 Z301 

band width ARC part No. 16798 
I I I I F 5910-392-5931 f ! f Kli.JNTING, CAPACITOR: 0 . 020 in thk silver, 3 0 . 4 0.2 15 A3o4 

I 
ARC part No. 15535 A305 

A3o6 
F 594 5-2119-96 31 I RELAY ARMATURE: 28 v , ARC part No. 12231 1 0.7 0.2 5 .0 39 K302 

F ,,.,_,,_,,,, II I I I REL\.Y, ARMATURE: 15 v, 32 IU!Ip, 300 ohm 1 0 . 3 0 .1 5 39 K301 I ±1~, ARC part No. 14485 

IF 5905-195-66o6 I I I RESISTOR, FIXED, COMPOSITION: 1000 ohm 4 0 .8 0.2 20 39 R301 

I I 
±5i, MIL type RC20GF102J thru 

R3o4 
GROUP VIII 

58~-863-3751 1 

RECEIVER, RADIO R-1021/ARN-300 

F GEAR ASSEMBLY: ARC part No. FES-1328 1 0.3 0.1 4.0 44 

F l 6105-629-0967 M)T()R, DC: 28 vdc; Clifton Precision Prod 

I 
1 0.3 0.1 4.0 44 Bl 

I 
part No. DC8cll 

I 
I I 

I 
I 

I[ __ 
I 

. 

-. 



-~ 

SOUICE 
CODE 

fmBAl 
STOCl HUMIEI 

DESIGNA T'ION 
IY MOOR lllUSTIA T10N 

UNIT QTY 
Of EXP IN DIRECT GENERAL 

t-:--:-::--:-::t---- - lttl+! ------· I I~E UNIT SUrPOIT SUPI'OlT ~ -- I fl~~ I :;: 
I A 1• 1 c I D I t1 r AN/ARN-30D & 30E (continued) I ; I I I 

DESCIIPT'ION n•POT 

F 

F 
I 

F 

Fl 

i II ' I !i;:~:) 
5826-863- 3724 .

1
• 

1 
I i j j ARM ASSEMBLY, TUNING: 0.290 in w by 1.343 ill 

I l i 
1 

I h by 2.125 in lg o/a, ARC part No. 19732 

5826-863- 3731 1 , I BEARING ASSEMBLY: 0.437 in dia by 0.516 in 

3ll0-863-3778 1 

3110-863-3781 1 

i I I I I w o/a, ARC part No. 19419 

BEARING, BALL, ANNULAR: Single row, ss, 
New Departure part No. SSRS771ffi3HGZD1228!1 

BEARING, BALL, ANNULAR: Ground, single row 
0.3125 in od by 1.1094 in v o/a, Nice 
Ba.ll Bearing type 7434 (Authorized 
allowances based on a total of 3.) 

~ 

' 

II F 

I 
I I 5826-863-3725 I 

I . 

I BEARING, SLEEVE: Aluminum, 1.1875 in id 
i by 0 . 250 in od by 0.312 in lg, ARC part 

No. 19724 

< 

F 

F 

F 

I 
F ' I 

·l1 
I I I i i IF i 

F 

II \ \ 
\ \ F\ ! 

5826-863-3723 

5826- 863- 3734 

5910- 864- 3246 I 

5910-864- 3241 I 

59'0-SBo-, 97 111 ! 

5910-010-4655 i ! i II II 

CAM SI!AIT ASSEMBLY: 2 . 438 in lr; by 2 .o42 
in dia o/a, ARC part No. 19687 

CAM ASSEMBLY: ARC part No. 23699 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: 0.39 
mmf ±0 ,02 mmf 500 vdc, Stackpole Carbon 
part No. GA0-39 

CAPACITOR, FIXED, CERAMIC DIELECTRI~: 0 . 82 
±.04~, Stackpole part No. GA0 .82 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: 2 mmf 
±25~ 500 vdc, ARC part No . 31090-9201 
(Note: Used on order FR-36-039-N-4-05935) 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: 3 mmf 
ARC part No. 8278; MIL type CC20UJ070C 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: 3 mmf 
MIL type CC70UJ030C 

5910-192- 2242 . i : . 

59W-><ll-'655 :1 \ Ill\ =~-. ·-· ::._ 'w="' 7- J 
l 

~ , ! ' I MIL type CC20UJ070C l 
l l I I 

~ - ; I . I OR 

0.2 

0.5 

1.0 

0.7 

0.3 

0.2 

0.3 

0.3 

0.3 

0.4 

0,3 

0.2 

0.2 

0.1 

0.2 

0.3 

0.2 

0.1 

0.1 

0.1 

0 . 1 

0.1 

0.1 

0.1 

0.1 

0 .1 

5 

12 

15 

9 

3 

1 

5 

5 

5 

5 .0 

5 

5 

5 

Al 

27 AlC7 

28 AlC18 

Alc69 

26 AlC20 

28 AlC14 

AlC14 



CD 

DESIGNATION 
SOURCE R:DERAL IY MODEL ILLUSTIATION 

CODE STOCK NUMBER UNIT QTY 
DESCRIPTION Of EXP IN DIRECT GI:NERAL DEPOT 

r-lffi --~1--- ---
ISSUE 

SUPPORT SUPPORT FIGURE mM UNIT 
NO. NO. 

A I B I C I D 

j \ i \ i l ; AN/ARN- 30D & 30E (continued) 

F 
59>'-m-6"'' ! I II j I ""'"""'• '"""' """"' '"""""''' " - 0 . 2 0.1 5 Al.Cl4 

~ MIL type CC20UJ150C 
i 

F 5910- 8o6- o668 ! · : ; CAPACITOR, FIXED, CERAMIC DIELECTRIC: 7 1111111", 0.3 0.1 5 27 AlC36 
1 i I I j j MIL type CC20HII070C 

F 5910-892-2937 I j I i I CAPACITOR, FIXED, CERAMIC DIElECTRIC : 10 0.3 0 . 1 5 27 AlC3 

I 
1 : ' I 1111111" MIL type CC20HIIlOOC 

F 
j ' I I ' 

5910- 112-8240 I CAPACITOR, FIXED, CERAMIC DIElECTRIC: 15 0.5 0.2 10 27 AlC2 
1111111" ±5~, Centra.la.b Di v type No . TU20-150J Alc8 

F 5910-856-9382 1 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 30 0.3 0.1 5.0 Alc67 
1111111" ±~, MIL type CC20HG300G (Note: Used 
on orders FR- 36- 039-N-4-05935) 

i F 5910-864-3235 1 CAPACITOR, FIXED, MICA DIELECTRIC : 51 1111111" 4 0.8 0.2 20 26 See due 

I I 
±5~, 500 vdc, Electro Motive pa.rt No. col \DID 

' VTDM15- 510J (Item nos. AlC9,AlC30,AlC32, 
' i AlC37) 

F 5910- 864- 3239 CAPACITOR, FIXED, MICA DIELECTRIC: 71 1111111" 0.3 0.5 5 26 Al.Cl.6 
±1~, 500 vdc Electro Motive pa.rt No. 
VTDM15-710F 

F 5910-864-324<> CAPACITOR, FIXED, MICA DIELECTRIC: 91 1111111" 0 . 3 0.1 5 26 Al.Cl9 
±1S, 500 vdc Electro Motive pa.rt No. 
VTDM15-910F 

F 5910-667-9693 CAPACITOR, FIXED, CERAMIC DIELECTRIC : 100 1 0.3 0.1 5 27 Alc6 
....r ±2S, Centra.la.b Div pa.rt No. 
TU30-101G-U2J 

I F l 
5910-864-3250 CAPACITOR, FIXED, MICA DIELECTRIC: 100 ....t' ~ 1.0 0.3 25 27 AlC35 

±~, 500 vdc Electro Motive pa.rt No. Alc68 
I i 

VTDM-101J (Authorized a.llova.nces ba.sed on 

i I tota.l of 5.) 
I ' i I 

I F l 
5910-864-3237 ! 

I 
CAPACITOR, FIXED, MICA DIELECTRIC: 24o 1111111" 1 0.3 0.1 5 26 AlC38 

500 vdc Electro Motive pa.rt No. 

: ! 
VTDM15-241J 

I 
I 

I I I I 

I t 
I 

I I I 
! ' ! i 



DESIGHATlON 
SOOIICf FB>BAL IY MODEL ILLUSTIATION 

CODE STOCK NUMIEI 
UNIT QTY 

DIRECT GlNElAl DE5CIII'T10N Of EXP IN SUPPORT SUPPORT DEPOT 

I I ISSUE UNIT FIGURE ITEM 
NO. NO. 

I 

AIBICIO I ~~~/ARN-30D--;;-;OE (continued) 

j 5910-101-4714 I I I . CAPACITOR, FIXED, CERAMIC DIELECTRIC: 250 0.3 0.1 5 27 AlC33 

I I I mmf t20S, Centralab Div part No. 

,,-864-, .. ,1 BU205l.MV5V 

I 
i i i CAPACITOR, FIXED, MICA DIELECTRIC: 510 mmf 0.3 0.1 5 26 AlC47 

I I 
I 

±20S, 300 vdc, Electro Motive part No. 

I VTCMl.5-5llG 

I • 
' I 

5910-196-0547 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 1000 f 1.0 0 . 3 30 26 See deac 
mmf ±20S, Erie part No. 0357-007X5T10 column 
(Item nos. AlCll, AlC12, AlC13,AlC4o, 
AlC42, AlC44) 

I F 5910-864-3245 I CAPACITOR, FIXED, CERAMIC DIELECTRIC: 1000 6 1.0 0.3 30 26 See desc 

J 

mmf, 500 vdc Solar Mfg part No. 

I I 
column 

I 
. CF123J(D-102Z-3K (Item nos. AlClO,AlC31, 

AlC34,AlC39,AlC43,AlC46) 

I 5910- 86ll-3235 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 2700 I 26 

I 
I 0.3 0.1 5 AlC22 

! mmf, 500 vdc Centralab Div part No. 
BY25272NZ5Z 

I ,, _,,_"'' I 
I 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: lOjl)O 3 .3 1.3 ll5 26 AlC48 1 
mmf +8o •20S, 500 vdc, MIL type thru 
CK63AWlO]M (Authorized allovances based AlC66 
on a total of 23.) 

F 5910-814-7612 

I 
I CAPACITOR, FIXED, PAPER DIELECTRIC: 10,000 0.8 0 . 3 20 26 AlC23, 

I 
mmf ±20S; 300 vdc; Cornell-Dubilier AlC24, 

I part No. TWA3Sl-10 (Authorized allowances AlC25 

I based on a total of l1. ) 
I 

I F 5910- BBo- 2596 I I CAPACITOR, FIXED, PAPER DIELECTRIC : 10,000 3 2.7 1.01 90 26 AlC17 

I 
mmf ±20S; 300 vdc; ARC part No. 8837 AlCI:6 

I I (Authorized allovances based on a total AlC27 
of 18) 

I I I 
I Fl 

5910-755- 9291 : 
I I 

I CAPACITOR, FIXED, ELECTROLYTIC: 1 mg; 35 2 z z z 29 AlC41, 
I 

I 
I 

I 
vdc; Sprague Elec. part No. AlC45 

I I I I I 
150Dl05X0035A2, (For authorized I I I I allovances see Group IV.) ! I 

' I 
: 

I 
' 

I I I 

I 
I 

I I I I I ' I 
I 

! I I l i \ I : I 

oO 



~ 

SOURCf 

COO£ 
fEDEIAl 

STOCX N\JMIEI 

DESIGHA110N 
IY MOO£L 

DESCRimON 

~-~1+1 A~ Bl C I D ~/ARN-30D & 30E (continued) 

~ 5910-864-3238 !I ~~ ! CAPACITOR, VARIABLE: o.o8 mmg min, 8.5 mmg 

• 
• 
F 

F 

F 

F 

F 

F 

F 

F 

F 

;, 

I 
max; 100 v ac peak; ARC part No. 1994Q 

.2919=864-3244 1
1 

CAPACITIOR, VARIABLE, AIR DIELECTRIC: 1 lllll1f 
, ' j I -13 mm.f; ARC part llo. 19929 

5910-6?:2-8644 1 i II I CAPACITOR, VARIABLE AIR DIELECTRIC: 1 mm.f 
• 1 , • I -11 mm.f; ARC part llo. 196<>3 

' I 

5910-964-3248 

5950-89 3-34 3l,. 

5950-632-7151 

5950-632-7195 

5950-645-4253 

5950-851-3990 

5950-863-3488 

5950-851-3991 

5950-863-3432 I 

CAPACITOR, VARIABLE, AIR DIELECTRIC: 3 mm.f 
-13 mm.f; ARC part No. 19897 

COIL ASSEMBLY, VARIABLE IF: ARC part !lo. 
19715 

COIL, RF: Powd~r iron; 0.188 in dia by 
0.438 in lg o/a; Jeffers Elec part 
llo . 10100-622 

COIL, RF: 12 ohm inductance, 1 ohm de ; 
0.6 amp; Jeffers Elec part !lo. 10102-634 

COIL, RF: Single layer wnd; 0.188 in dia by 
0.438 in 1g o/a; Jeffers Elec Div 10100-
628 

COIL, RF: 3 turns; 0.539 in w by 0.610 i n b 
by 0 . 219 in lg o/a; ARC P.art No. 22115 

COIL, RF: Jeffers Elec part No. 10102-636, 
Authorized allowances based on a tot al 
of 2.) 

COIL, RF: 8 turns; 0.4o7 in w by 0.688 in b 
by 0.500 1g o/ a; ARC part No. 22116 

. I i I 5950-863-3433

1 1 

COIL, RF: 2 turns; 0.469 1n w by 0.625 in b 
by 0.844 1n lg o/a; ARC part llo. 22112 

5950-863-3434 i i 

I L 

COIL, RF: 0.188 in dia by 0.438 i n 1g o/ a; 
Jeffers Elec part Ro. 10100-636 

COIL, RF: 2 turna; 0.500 in v by 0 . 688 in b 
by 0. 750 1n lg of a; ARC part No. 22113 

UNIT 
OF 

ISSUE 
EXP 

QTY 
IN 

UNIT 

2 

3 

1 

1 

2 

2 

1 

l 

1 

1 

1 

1 

1 

1 

I 
I 

DIRECT 
SUPPORT 

0.7 

0.9 

0.4 

0.4 

0 . 5 

0.5 

0 .3 

0 . 3 

0.3 

0. 5 

0.3 

0.3 

0. 3 

0. 3 

GENERAL 
SUPPORT 

0.2 

0.3 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.1 

0.1 , 

I 

DEPOT 

15 

18 

6 

6 

10 

10 

5 

5 

4 

10 

4 

5 

4 

4 

'-

ILLUSTRAnoN 

FIGURE I ITEM 
NO. NO. 

28 I AlC15, 
AlC21 

27 I AlCl 
AlC4 
AlC28 

27 I AlC29 

27 I AlC5A/B 

28 I A1L5 
AlL6 

27 I A1L1 
AlL14 

28 I AlL13 

27 I A1L9 

27 I AlLlO 

27 I AlLll 

26 I A1L7 

26 I AlLl 

26 I A1L12 

26 I A1L3 

I 
I 



N -

IOUICI 
COOl 

A! I )C!D 

I 

F 

F 

F 

I 
i y 

F 

F 

F 

F 

F 

F 

F 

I' F 
, I I 

\ \F\ 1 

\ \ II 
I I I \ 
I I ' l ! 

·-+-LtJJt! - l!la•l ~I~ I== 1-- I ~I ~ ! I I r.Ali/ARIHOD a. 301! (contin~d) 
5950-863-3435 1 'I ! COIL, RF: 2 turna; 0.625 in v by 0. 750 in vj I I 1 

I'IDEIAl 
sroa NUMIEI 

DIIIGNATION 
IY MOOB. 

DESCIImoN MI'()T 

IUUI'IIA'IC?H 

1 by 0.219 in lg o/a; ARC part Ro. 22114 

5950-870-6787 i COIL, RF: 0.188 in dia by 0.438 in lg o/a; I I I 1 

I 
: . · . Jeffers Elec part Ro. 10102-620 

5935-863-3683 i Ill I CONJIECTOR, FEED-THRU: o.aoo in 1g by 0.375 
• 1 ! in dia o/a; Microdot part Ro. 3352 

5935-685-9816 

5935-863-3679 

5935-863-3680 
I 

5935-86 3-3681 1 

5935- 295- 3109 

5935- 5ll-8105 

5935-682-0458 

5826-863-3728 

5826-863-3730 I 
I 

I 
5955-852-1583 i 

I 
i I i I 
I I I , 
II 
I l 

I 

I I i i 

CONNECTOR, PUJG, !LECTRICAL: 1 . cont; 
Microdot part Ro. 3223 

CONNECTOR, PLU:;, ELECTRICAL: 21 cont; ARC 
part No. 22813 

CONJIECTOR, PLU:;, ELECTRICAL: 5 cont; ARC 
part No . 1933Q 

CONNECTOR, PLU:;, ELEC'l'RICAL: 2 cont; ARC 
part No . 22815 

CONNECTOR, RECEPI'ACLE, ELECTRICAL: 6 cont 
3/4 in 1g by 1-5/16 in dia; ARC part /dvg 
No. ll905 

CONNECTOR, RECEPrACIE, ELECTRICAL: 19 cont 
ARC part No . 12357 

CONNECTOR, RECEPrACIE, ELECTRICAL : ARC 
part No. 15185 

CONTACT: Brass; 0.624 in dia by 0.297 in 1g 
ARC part No. 24o17 

CONTACT ASSEMBLY, ELECTRicAL: 1 in 1g by 
7/8 in v by 1/2 in h o/a; ARC part No. 
21303 

CRYSTAL UNIT, QUARTZ : 9. 950CO lilt'; McCoy 
E1ec part No. M-21(9.95) 

1 

1 

1 

1 

1 

1 

1 

l 

2 

1 

0.3 o. 4 271 AlL4 

0.3 o. 4 261 AU.8 

0.2 o. 5 

0.2 o. 5 291 AlP5 

0.3 0.1 5 281 All'1 

0.5 0. 10 271 All'2, 
All'4 

0.2 o. 5 27 1 All'3 

0.3 0. 5 281 AlJ3 

0.3 o. 5 281 AlJ2 

0.2 o. 5 281 AlJl 

0.2 o. 5 

0.3 o. 5 

0; 3 0.1 4 45 AlY21 

I 
I 



~ 
~ 

SOURCE 
CODE 

FEDERAL 
STOCK HUMIER 

DESIGNAnON 
IY MOOR 

DESCIIPTY.)N 

'·!''"'I rUill-~,, . II Ill~ Fl 5955-852-1584 1 ~- I I ; . CRYSTAL UNIT, QUARTZ: 10.05000 mcj· \ · I McCoy E1ec part No. M-21 (10.05 

.F 5955-852-1585 ~ I CRYSTAL UNIT, QUARTZ: 10.15000 me; 

I 
I i : I I McCoy E1ec part No. MC-21 (10.15) 

I .F 5955-852-1586 1 I I 1 1' CRYSTAL UNIT, QU ARTZ: 10.25000 me; 
I • 1 I 1 , McCoy part No. M-21 (10 .25 ) I : ' . I I ' 

I ;I F 15955-852-1587 !
1 
I I CRYSTAL UNIT, QUARTZ: 10.35000 mcj· I I McCoy E1ec part No . M-21 (10.35 

I 
F 15955-852-1588 CRYSTAL UNIT, QUARTZ: 10.45000 me( 

McCoy E1ec part No. M-21 (10 .45 1 

I I
F 

1

15955-852-1589 CRYSTAL UNIT, QUARTZ: 10.55000 me( 
McCoy E1ec part No. M-21 (10.551 

I ' I 

1

1 IF 5955-852-1590 1 I 1 I 1 CRYSTAL UNIT, QUARTZ: 10.65000 mcj· 
j McCoy E1ec part No. M-21 (10.65 

I IF 5955-852-1591 j 
1 

CRYSTAL UNIT, QUARTZ: 10.75000 me( 

1 J McCoy Elec part No. M-21 (10.751 

I IF 15955-852-1592 I I . CRYSTAL UNIT, QUARTZ: 10.85000 me; 
, -1· 

1 I McCoy E1ec part No . M- 21 (10.85) 
I ~ I 
I !F I 5955- 852- 159j II' 1 I CRYSTAL UNIT, QUARTZ: 48.17500 me; 
I i II I II McCoy E1ec part No. M-21 (48.175) 

II JF! 15955-852-1594 I CRYSTAL UNIT, QUARTZ : 48.67500 me( 

1 \I l I j I I I McCoy E1ec part No. M-21 ( 48.6751 

i F 1 1

1

5955-852-1595 ., I I ! CRYSTAL UNIT, QUARTZ : 49.17500 me; 
j I 1 I I i I McCoy E1ec part No . M-21 (49.175) 

!F! 15955-854-8856 : 1 ; I 1 CRYSTAL Ul'-t'IT, QUARTZ: 49.67500 me; 

UNIT 
Of I EXP 

ISSUE 

: ! J l ' , ' : i 'I McCoy E1ec part No. M-21 (49.675) 

! 1.. I 15955-854-8857 l I I 1
1 

~~ CRYSTAL UNIT, QUARTZ:50.17500 me; ; r ' I I ' McCoy E1ec part No . M-21 (50.1"(5) I 
: : I ! I I 

'I r ., ~955-854-8858 I I" I ., CRYSTAL UNIT, QUARTZ : 50.67500 me ; 
1 1 McCoy part No. M-21 (50 .675) 

i II i ! I I 
I I ! i 111 ' i 

QTY 
IH 

UNIT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 
l 

DIRECT 
SUPPOIT 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

G!NEIAL 
SUPPOitT 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

DEPOT 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

ILLUmATION 

FIGUaf 
NO. 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

ITEM 
NO. 

A1Y22 

A1Y23 

A1Y24 

A1Y25 

A1Y26 

A1Y27 

A1Y28 

A1Y29 

A1Y30 

A1Yl 

A1Y19 

A1Y2 

A1Y18 

A1Y3 

A1Y17 



~ 
w 

SOURCE 
COOE 

AIIIC 0 

F 

F 

F 

F 

f' 

F 

F 

F 

F 

~ 

F 

F 

F 

IF 

f£DEIAI. 
STOCIC NUMIBI 

5955-854-8859 

5955-854-8860 

5955-852-1596 

5955-852-1597 

5955-852-1598 

5955-878-9413 

5955-878-9414 

5955-852-1682 

5955-852-1683 

5955-852-1684 

5955-852-1685 

5955-852-1686 

5955-852-1391 

5355-863-3779 

' 
I 

I 

1 

DESIGNATION 
IY MOOR 

OESCIII'TION 

t~ AN/ARN-30D & 30E (continued) 

. CRYSTAL UNIT, QUARTZ: 51.17500 me; 
McCoy part No. M-21 (51.175) 

CRYSTAL UNIT, QUARTZ: 51.67500 me; 
McCoy E1ec part No . M-21 (51.675) 

I CRYSTAL UNIT, QUARTZ:52.17500 me; 

·' 
McCoy E1ec part No. M-21 (52.175) 

CRYSTAL UNIT, QUARTZ: 52 . 67500 me; 
Mc~oy E1ec part No. M-21 (52.675) 

CRYSTAL UNIT, QUARTZ: 53.17500 me ; 
McCoy E1ec part No. M-21 (53.175) 

CRYSTAL UNIT, QUARTZ: 53.67500 me; 
McCoy E1ec part No. M-21 (53.675) 

CRYSTAL UNIT, QUARTZ:54.17500 me; 
McCoy E1ec part No. M-21 (54.175) 

CRYSTAL UNIT, QUARTZ: 54.67500 me; 
McCoy E1ec part No. M-21 (54.675) 

CRYSTAL UNIT, QUARTZ :55. 17500 me; 
McCoy E1ec part No. M-21 (55.175) 

CRYSTAL UNIT, QUARTZ: 55.67500 me; 
McCoy E1ec part No. M-21 (55.675) 

CRYSTAL UNIT, QUARTZ: 56.17500 me; 
McCoy E1ec part No. M-21 (56.175) 

CRYSTAL UNIT, QUARTZ: 56.67500 me; 
McCoy E1ec part No. M-21 (56.675) 

CRYSTAL UNIT, QUARTZ: 57.17500 me; 

I McCoy Elec part No. M-21 (57.175) 

! 
DIAL, PRINTED: wigh black numerals, 

00-90; 1.875 in dia by 0.609 in 
, o/a; ARC part No. 22158 

ILLUSTRATION 
UNIT QTY 
or EXP IN OIIKT GeNERAL DEPOT 

ISSUE 
SUPPORT SUPPORT FIGURE ITEM UNIT 

NO. NO. 

1 0.3 0.1 4 45 A1Y4 

"1 0.3 0.1 4 45 A1Yl6 

1 0.3 0.1 4 45 A1Y5 

1 0.3 0.1 4 45 A1Yl5 

1 0 .3 0.1 4 45 A1Y6 

1 0.3 0.1 4 45 A1Yl4 

1 0.3 0.1 4 45 A1Y7 

1 0.3 0.1 4 45 A1Yl3 

1 0.3 0.1 4 45 A1Y8 

1 0.3 0.1 4 45 A1Yl2 

1 0.3 0.1 4 45 AlY9 

1 0.3 0.1 4 45 AlYll 

1 0.3 0.1 4 '45 AlYlO 

1 0.2 0.1 3 45 

\ 



~ 
~ 

D*l 
a.l 

A\1 C\D 

, 

r 

l r 

F 

F 

F 

F 

F 

, 
F 

F 

I 
F 

r . 

I 
,,, 

I 
I 
! I 

- ... I'ID8AI. " .... sroa NUMaEI 

I 

I 

5355-863-378o 

\ 
I 

I 
5960-228-3793 

i 

\ 

I 

i 
5960-729-5601 I 
5960-a61-8679 

58a6-863-3729 

58a6-863-3737 

58a6-863-3738 

5905-879-0327 

5905-852-738o 

5905-581-7949 

5905-665-5219 

I 5905-686-3369 ! 

I 

I 

I 
I 

5905-665-5249 
I 

I 

i ,.,, -,.,_.,,. I 

. I 
! L I l ! 

DaCIIIPTION 

I 

r:/ARII-300 • 301 (continued) 

DIAL, PRIJI't'Zil: Vith black numerals, 
1o8-1a6; 1.875 in dia by 0.609; ARC part 
No. 21813 

ELECTROI "r'IS: MIL type 5718 

ELECTRO! ruJK: MIL type 5899 (Authori:r;ed 
allowance• '-aed on a total of 5.) 

ELECTRON 'ru.:: MIL type 6o21 (Authorized 
allowance• baaed on a total of 5.) 

GEAR ASSDilLY: 2.o42 in dia by 1.000 in lg 
o/ a; ARC part llo. 22438 

LEVER ASSDIBLY, AUDIO: 1.125 i n by 0.469 in 
by o.4o6 in o/a.; ARC part llo. 23868 

LEVER ASSEMBLY, LOCALIZER: 0 .219 in by 0.500 
in by 1.125 in o/a; ARC part No . 23867 

RESISTOR, FIXED, COMPOSITION: 33 olua tloj; 
CarborUDdua part llo. 997CX330K 

RESISTOR, FIXED, COMPOSITION: 33 olua :l:loj; 
CarborUDdua part No. 997CJCl.OOK 

RESISTOR, FIXED, COMPOSITION: 100 olua :t~; 
MIL type CRQ9GF101J 

I 
RESISTOR, FIXED, COMPOSITION: 220 ohll :t~; 

MIL type RC09GF221J 

RESISTOR, FIXED, COMPOSITION: 330 olua :t~; 
MIL type RC09GF331J (Authorized allowances 
based on a total of 3 . ) 

RESISTOR, FIXED, COMPOSITION : 68o olua t~; 
MIL type RC09GF681J 

RESISTOR, FIXED, COMPOSITION: 1500 olua t~; 
MIL type RC09Gl'l52J 

I l I 

ILLUSTIATION 
UNIT QTY 
Of EXP IH DIIECT GENBAL DIPOT 

SUPPORT SUI'POifT FIGURE ITEM 
ISSUE UMT 

NO. NO. 

1 0.2 0.1 3 

3 14.7 7.2 300 a6 AlV1, 
AlV2, 
A1V7 

3 24.5 12. 0 500 a6 AlV3 
AlV4 
AlV5 

1 7.4 3.6 200 a6 AlV6 

1 0.3 0.1 4 

1 0.2 0 .1 4 

1 0.2 0 .1 4 

1 0.3 0.1 4 27 AlR3 

1 0.3 0.1 5 27 AlR21 

1 0.3 0.1 5 27 AlR2 

2 0.3 0 .1 10 27 AlR25 
A1Ra6 

1 0 .7 0.2 15 A1Rl6 

1 0.3 o .1 1 5 29 A1Rl2 

0 . 2 1 
1 I 0.5 5 a6 AlR23 

I 

i 



~ 

"' 

SOURCE 
CODE 

fEOEIAL 
STOCK NUMIEI 

DE.SIGNA T10H 
IIY MODEl lllUSTlA T10H 

UNIT 

1 I -i-!l ffi--Ly! ___ ------ II:UEI 1... I I I I No. I NO. 

A) B) C) D 1 . . ! . AN/ARN-30D & 30E (continued) 
I I I I 

5905- 501-8479 I •

1

. I 1 ! RESISTOR, FIXED, COMPOSITION : 2200 ohm ±5~; 

DESCRIPTION EXP 
QTY 
IN 

~·~IT 

DIIECT 
SUPPORT 

GENERAL 
SUPPOIIT DEPOT 

F 

j Ill -~ MIL t ype RC090F222J (Authorized allowances 
: based on a total of 5 . ) 

I 
: I I MIL type RC09GF332J 
I I 

F 5905- 542-8363 l , I · : II RESISTOR, FIXKD, COMPOSITION: 3300 ohm ±loS; 

5905-171-2004 i : I RESISTOR, FIXKD, COMPOSITION: 22,000 ohm I 1 ; j I 1 I : ±5~; MIL type RC09QF223J 

5905-171-1998 I 
!F 
' 

I 

F 

F 

F 

F 

F 

5905- 549-7599 

I 5905-549-76oo 

I 5905- 577-9674 

5905-501-7539 

F I I 5905-542- 8134 

I i 

I n I ., F: I 
I I ' 

:::::: !11!11 
t i Ill I I Fl \ 5905- 850-9779 

RESISTOR, FIXED, COMPOSITION: 33,000 ohm 
±5~; MIL type RC20GF333J {Authorized 
allowances based on a total of 3.) 

RESISTOR, FIXED, COMPOSITION: 68,000 ohm 
±5~; MIL type RCQ9GF683J (Authorized 
allowances baded on a total of 4.) 

RESISTOR, FIXED, COMPOSITION: 82,000 ohm 
±5~; MIL type RC20GF823J 

RESISTOR, FIXED, COMPOSITION: 100,000 ohm 
±~; MIL type RC090Flo4J (Authorized 
allowances baaed on a total of 8.) 

RESISTOR, FIXED, COMPOSITION: 220,000 ohms 
±5S; MIL type RC090F224J {Authorized 
allowances based on a total of 5.) 

RESISTOR, FIXED, COMPOSITION : 470,000 ohms 
±5~; MIL type RC09QF474J (Authorized 
allowances based on a total of 5.) 

RESISTOR, FIXED, COMPOSITION: l 111eg; MIL 
type RC09GF105J (For authorized allowances 
see Group IV. ) 

RESISTOR, VARIABLE: 5000 ohm t2<JS; l/2 w; 
AB part No. JA4K>328502Ml 

RESISTOR, VARIABLE: 100,000 ohm t2<JS; 
AB part No. GA1MJ32Sl04MZ 

3 1.0 0 .3 

1 0 .5 o.2 

l 0.3 0 . 1 

2 0.7 0.2 

l 0.8 0.2 

2 0.5 0.2 

2 1.7 0 .6 

2 1.0 0.3 

2 1.0 0.3 

3 z z 

1 0.4 0.2 

1 0.4 0.2 

. ' . I I I I I I I 
SHAFT, ASSD-IBLY: 3 . 18!l in by 0.250 in dia; ! I F ! 

1 
5826-863-3735 I I II SHAFT, ASSD-IBLY: 3 . 188 in by 0.250 in dia; 1 I 0.3 I 0.1 I 

\ \ ~ \ I 

1 1 

I \ . ARC part No.21482 I 1 
ARC part 

25 

5 

5 

15 

20 

10 

45 

25 

25 

z 

8 

8 

2 

28 I .A1:R7 
AlRlO 
AlR14 

26 I A1R22, 

28 I AlR::>B 

29 I A1R19 
AlR24 

29 I .A11!30 

26 

28 
29 

AlR9, 
AlRll 

AlR18 
AlR27 

28 I AlllB 
AlR13 

26 

27 

26 

AlR4 
AlR5 

AlRl 
AUI6 
AlR15 

AlR17 

AlR20 

I : : ! II I I I \ . 
L__• - . I LL.L...l.------~---------l'---...J.._-1---1-----'----...L...--......_ __ ....i.,_ __ 



~ 
o-

SOUICE 
COOE 

A IBI C ID 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

I ; : I 

I I 
I 

FBlEIAl 
srocx NUMJB 

5826-863-3771 

5821-700-4530 I 
5826-863-37261 

5826-863-3732 

5826-863-3736 

5826-863-3754 

5930-855-8978 

5930-855-8979 

5950-849-7991 

5950-863-3430 

I 

I 
I 

I 

I 
I 

l 

OESIGHATIOH 
IY M00B. 

D£SCIII'TION 

I 
AR/ARli-30D & 30E (continued) 

.SPRnG, FORMED: Beryllium copper; 1.437 in 
dia by 0.125 ARC part No. 19650 

SPRING, HELICAL, EXTENSION: ss; 25 coils; 

i 
I 

ARC part No. 14785 

I SPRING, HELICAL, COMPRESSION: ss; 5 coils; 
ARC part No. 19871 

i 

SPRING, HELICAL EXTENSION: as; 30 coils; 
ARC part No. 23685 

SPRING, HELICAL, EXTENSION: ss; 25 coils; 
ARC part No. 23723 

SPRING, HELICAL, COMPRESSION: ss; ll coils; 
ARC part No. 19869 

SWITCH, AS!?EMBLY, AUDIO: 0.438 in by 0.688 
i in by 0.813 in o/a; ARC part No. 23695 

SWI'l;CH, ASSEMBLY, LOCALIZER: 0.438 in by 
0.688 in by 0.813 in o/a; ARC part 
No. 23696 

TRAIISFORMER, IF: 1.7 me peak freq; ARC part 
No. 22124 (Authorized allowances based 
on a total of 3.) 

TU!!IRG SLUG ASSEMBLY: 0.437 in dia max by 
1.469 in lg; ARC part No. 19698 

I 

\ I 

lllUSlliATION 
UNIT QTY 

Of EXP IN DIRECT GENERAl DEPOT 
SUPPORT SUPPORT FIGURE ITEM ISSUE UNIT 

NO. NO. 

2 0.3 0.1 6 

2 0.5 0.2 1~ 

2 0.3 0.1 6 

1 0.3 0.1 5 

1 0.3 0.1 5 

1 0.2 0.1 3 

1 0.3 0.1 5 29 AlS2 

1 0.3 0.1 5 29 AlSl 

1 0.~ 0.3 15 28 AlTl, 

2 0 .3 0 .1 4 

I 

\ I 



N ..... 

SOURCE 
COOE 

AI BICID 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

R:DElAl 
~~ I 

IY MODEl 
STOCK NUMBER 

I 
I 

I 5910-864 - 3261 
I 

I 
: 

I I I 
I 

5910-822- 5683 
I 

I 
I I 

5910-88o-2596 

5910- 519- 9081 

5910- 666-7778 

5910-583-4831 

5960- 230- 5241 

5960-248-3091 

5960- 729-56ol 

5960- 248-3090 

5960- 261-8679 

5960- 28o- 5585 
I I 

I I 5905-683-7563 

I I I 5905- 299-2059 
1 

I 
I 
I 
i 

DESCIII'TlON 

Group VIII b 

FRAME ASSEMBLY: ARC part No . 22297 

CAPACITOR, FIXED; MICA DIELECTRIC: 100 mmf 
±~; 500 vdc Electro Motive part No. 
VTCMl5-lOlG. 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: lO,OOC 
mmf +.8o -2<Ji; 500 de, Mil type 
CK63AW103M (For authorized allowances 
see Group VIII a). 

CAPACITOR, FIXED, PAPER DIELECTRIC : 10,000 
mmf, ±20i; 300 vdc; ARC part No. 8837 
(For authorized allowances see Group 
VIII a). 

CAPACITOR, FIXED, PAPER DIELECTRIC: 22,000 
mmf, ±20i; Sprague Elec; part No. 
196P22302S4. 

CAPACITOR, FIXED, ELEX:TROLYTIC: 2mf ±20i; 
150 vdc; Sprague Elec . part No. llDD47. 

CAPACr-I'OR, FIXED, ELECTROLYTIC : 12 mf; 
150 vdc; Sprague Elec part No. llOD47. 

ELECTRON TUBE: MIL type 5840. 

ELECTRON TUBE: MIL type 5896 . 

ELECTRON TUBE : MIL type 5899 . (For 
authorized allowances see Group VIII a). 

ELEX:TRON TUBE: MIL type 5902 . 

ELECTRON TUBE : MIL type 6o21. (For 
authorized allowances see Group VIlla). 

ELEX:TRON TUBE: MIL type 6112. 

RESISTOR, FIXED, WIRE WOUND: 3 ohm ±3i; 3 w 
· Dale Prod part No . RS2- 3R04 . 

RESISTOR FIXED, COMPOSITION: 3, 300 ohms, 
±5i; MIL type RC32GF332J. 

llLUSTtA~ 
UNIT QTY 

OF EXP IN DIRECT G!NEIAl DEPOT 
ISSUE 

SUPPORT SUPPORT FlCURE ITEM UNIT 
NO. NO. 

l (0.3) 0.1 5.0 25 C2 

4 C38 thru z z z 23_ 
C4l 

ll z z z 25 A2C3 thru 
c8, 

A2Cl0 thru 
Cl4 

1 (0 .3) 0.1 5.0 24 C3l 

1 (0.4) 0 . 1 5.0 24 c26 

2 (0 . 5) 0.2 10.0 23 C34, C37 

1 (4.9) 2.4 00.0 26 V3 

1 (3. 7) 1.8 00.0 24 ·v4 

2 z z z 26 Vl, V2 

l (6 .0) 3.0 00.0 24 V7 

1 z z z 24 V5 

1 (3 . 7) 1.8 00 .0 24 v6 

l (0.3) 0.1 5.0 R42 

l (0.4) 0 . 1 

I 

5.0 24 R43 



..., 
CD 

SOUtiCE 
COO£ 

AIIICID 

F 

F 

H 

F 

F 

H 

F 

F 

fBlBAl 
STCXX NUMIBt 

5905-249- 4200 

5905-201- 6735 

5905- 577-9674 

5905- 501-7539 

5950- 863- 3437 

5960-878- 9604 

5950- 849-7991 

5950- 849- 7992 

F I 15999- 864- 3253 

H I 15999- 864- 3254 

H I I 5910- 685- 9700 

I" I 15905 -6> 5-"" 

, I ; 5905-,,_ "'' 

DBIGNATION 
IY MOOB 

I I 
I I' ; I 
I : I 

: II 'll I . 
l J 

OESQJPTION 

AN/ARN- 30D & 30 E {continued) 

RESISTOR FIXED, COMPOSITION : 9,100 ohm ±5i; 
MIL TYPE RC20GF912J. 

RESISTOR FIXED, COMPOSITION : 47,000 ohm ±5&, 
MIL TYPE RC09GF473J (Authorized allowances 
based on a total of 3). 

RESISTOR, FIXED, COMPOSITION; 100,000 ohms, 
±5'1,; MIL type RC09GF104J {For authorized 
allowances see Group VIII a). 

RESISTOR FIXED, COHPOSITION: 220, 000 ohm 
±5i; MIL type RC09GF224J (For authorized 
allowances see Group VIII a). 

TRANSFORHER, AF; plate coupling type; 400-
3000 cps; 0.875 in. h by 1.125 in lg by 
0 . 938 in w; Colin- Campbell part No . Ll883. 

SEMI CONDUCTOR DEVICE, DIODE MIL type lN1371 

TRANSFORHER, IF: ARC part No. 22124 (For 
authorized allowances see Group VIII a). 

TRANSFORMER, IF: 1.7 me freq. interstage; 
1.032 in lg by 0.719 in. w by 1.953 in h 
o/a : ARC part No . 22126 . 

Group VIII b l 

PRINTEJJ CIRCUIT ASSEMBLY: 0 . 500 in . h, by 
2 .187 in. w by 4.500 in lg o/a; ARC part 
No. 22244 . 

BOARD PRilfl'ED CIRCUIT: 0.500 in. h by 2 . 187 ~~ 
in. w by 4 . 500 in lg o/a ; ARC part No. 
22245 . 

CAPACITOR, FIXED, ELECTROLYTIC : 220,000 m.'llf, ; 
±20'1, ; 35 vdc, Sprague Elec part 1lo. 1 

150D225J(D035B2. 1 

I 
. RESISTOR FIXE:>, C0:4POSITION: I MIL type RC09GFl5lJ. 

150 ohm ±51>; i 
.

1 

RESISTOR FIXED, COJ.!POSITTO!I : 
MIL type RC09GF18J.J . 

180 ohm ±51> ; 

I 

UNIT 
Of I EXP 

ISSUE 

QTY 
IN 

UNIT 

l 

l 

l 

l 

l 

2 

l 

l 

2 

l 

l 

I 
1 

DIRECT 
SUPPORT 

(0.4) 

z 

(0.3) 

z 

(0.3) 

(0.3) 

G&IEIAL 
SUPPOH 

0.1 

(0.3) 

z 

z 

0.1 

(0 .1) 

z 

0.1 

0.1 

(0 .1) 

(0.2) 

(0.1 ) 

(0.1) 

DEPOT 

4.0 

15 

z 

z 

5.0 

3 . 0 

z 

5.0 

5.0 

3.0 

10 .0 

I 5 .0 
I 

I i 5.0 

! 
_l_ 

ILLUSTIATION 

FIGUIE I ITEM 
NO. NO. 

24 

25 

25 

24 

24 

24 

24 

I 124, 25 

I 
1 24 

i 
I 24 

l 

R46 

Rl 

!12 

Rl3 

T4 

CR4 

b,T2 

T3 

A2C9 
A2Cl5 

A2 R6 

I A2 RlO 

I 
J 



l 

~ -o 

OESIGNA'IlON 
SOURCf Fa>EIAl IY MODEL IUUSTIATION 

CODE STOCK NUM1B1 UNIT QTY 

I 
OESCIII'TION Of EXP IN OIIECT GENEIAl OEI'OT 

ISSUE UNIT SU...o!IT SUPI'OIT AGUIII ITEM 
NO. NO. 

A I ' IC I 0 I AN/ARN-30D & 30E (continued) 

H 5905- 581- 7948 : RESISTOR FIXED, COMPOSITION; 270 ohm ±5~; l (0.1) 5.0 24 A2 R3 
MIL type RC09GF27lJ. 

F 5905- 686- 3369 I RESISTOR, FIXED, COMPOSITION; 330 ohm ± 5~; 2 Z Z Z 24 A2 RlO 

I 
MIL type RC09GF331J (For authorized 
allowances see Group VIII a). 

Note: Used on Order FR-36- 039- N- 4-05935 . 

F 5905 - 501- 8479 RESISTOR, FIXED, COMPOSITION: 2200 ohms ; 2 Z Z Z 24 A2 R5 
MIL type RC09GF222J (For authorized A2 R8 
allowances see Group VIII a). 

H 5905-642- 0486 RESISTOR, FIXED, COMPOSITION: 4700 ohm ±51.; 2 (0.2) 10.0 24 A2 R4 
MIL type RC09GF472J. A2 R7 

H 5905- 192- 0651 RESISTOR, FIXED, COMPOSITION : 20, 000 ohm l (0.1) 5 .0 24 A2 Rl2 
±51. ; MIL type•RC42GF203J. 

H 5905- 279- 3495 RESISTOR, FIXED, COMPOSITION: 75,000 ohm l ( C' .1) . 5. 0 24 A2 Rll 
±5i; MIL type RC20GF753J. 

H 5905- 201- 6735 RESISTOR, FIXED, COMPOSITION: 47,000 ohm 2 Z Z 25 A2 R44 
±5%; MIL type RC09GF473J (For authorized A2 R45 
allowances see Gr oup VIII b). 

I I OR 

H 5905- 549- 7599 I 1 RESISTOR, FIXED, COMPOSITION: 68,000 ohm 2 (0.1) 10.0 25 R44, R45 
! 

1 
J \ ±51. ; mL type RC09GF683J. 

I I I 

I I I ! I OR 

I I 
H I ~905- 577 - 9674 ! I RESISTOR, FIXED, COMPOSITION: 100, 000 ohm 2 Z Z 25 A2R44 ; I !' I ±5-;, ; MIL type RC09GFlD4J (Fer authorized A2R45 

\ 1 I allowances see Grou~ VIII a} . 

I I I . I I I I I : ' . I OR . ' : . : I 
\ \HI\ 5905-27~•- 46cc i \ I ! I' I RESISTOR, FIXED, CO!-IPOSITION: 150,000 ohm I 2 (0.1) 10.0 25 A2R44 
1 1 \ ±51. ; 1-IIL type RC09GF154J . I A2R4 5 

\ I i : I ! I OR I' I I 
I \HI \5905-681- 8821 I I RESISTOR, FIXED, COMPOSITION: 200 , 000 ohms 2 I (0.1) 10.0 25 A2R44 

\ , I I I 
1 1 

. ±5% ; MIL type RCO:F204J 1 A2R
45 

! : :- Ll Ll i I I 



w 
0 

SOUICE 
COOE 

AjljCjD 

H 

H 

I 

fBlBAI. 
STOCK NUM1B 

5905-542-8134 

5905- 577-9674 

I 
I 
I 
I 
I 

I i 
! 

I 
I 

DESIGNATION 
IY MOOEl 

DESCIJI'TION 

I 
! AN/Al'.N-300 & 30E (continued) 

•RESISTOR FIXED, COMPOSITION: 470,000 ohm 
±5~; MIL type RC09GF474J (For authorized 
allowances see Group VIlla). 

I 
RESISTOR FIXED, COMPOSITION: 100, 000 ohms; 

i 

I 
MIL type RC09GF104J (For authorized 

I allowances see Group VIII a). 

I 

I i 

i I 
i 

I I 
I I \ I 

ILLUSTIA T10N 
UNIT QTY 
Of EXP IN DllECT GENERAL DEPOT 

ISSUE SUPPORT SUPPORT FIGURE ITEM UNIT 
NO. NO. 

2 (0.1) 10.0 25 A2R44 
A2R45 

1 
' 

z z 24 A2R9 

I 

\ I 



DBIGHAllON 
SOUIICf ROEIAL IY MODEL IllUSTRATION 

COOE STOCK NUMIEI UNIT QTY 
DESCIIPTION OF EXP IN DIRECT GENERAl DEPOT ~ 

l ISSUE UNIT SUPPORT SUPPORT FIGURE ITEM 
NO. NO. 

~~~+---------~+-~-+~+--
A Ill C I 0 ·! MI/Aim-30D & 30E {continued) i I ----

1 5905-542-82591 I RESISTOR, FIXED, COMPOSITION: 330,000 ohm I 1 0 . 4 20.0 29 A2Rl 5 
±5~; MIL type RC09GF334J {Authorized 

· allowances based on a total of 4. } 1 

1 
596<>-890-7156 1 1 SEMI CONDUCTOR DEVICE, DIODE: Huges Prod I 2 z z 24 CR2 

! Div part No. HD6226 {For authorized CR3 I allowances see Group IV. ) 

I I I i GROUP VIII b2 II I 

1 
PRlNTED CIRCUIT ASSEMBLY 

5999- 864-3255 PRTh'TED CIRCUIT ASSEMBLY: 1.125 in h by 1 1 0 . 3 0 . 1 5 .0 25 
2.859 in v ~ 4.500 in lg o/a; ARC part 
No. 22285 

H 5999- 864- 326o llOARD, PRINTED CIRCUIT: 7/64 in thk, ~ l 0.1 3 . 0 25 
2.859 in v ~ 4.500 in lg o/a ARC part I I I 

I No. 22283 . 

H 5910-864-3250 CAPACITOR, FIXED, MICA DIELECTRIC: 100 mmf, 3 Z Z 25 Cl7 
±5~; 500 vdc; Electro Motive part No. I Cl8 
VTDM15101J (For authorized allowances C20 
see Group VIII a . ) 

I 

H 5910-864-3259 1 CAPACITOR, FIXED, MICA DIELECTRIC: 240 mmf I 1 0.1 5.0, 25 A2Cl6 
±5~; 500 vdc; Electro Motive part No. I 
VTDMl9241J 

H 5910-864- 3257 I CAPACITOR, FIXED, MICA DIELECTRIC: 510 mmf I l 0 . 1 5.0 25 A2C22 
±5~; 500 vdc Electro Motive part No. 

I VTDM-511J I 
H 5910-864-3258 CAPACITOR, FIXED, MICA DIELECTRIC: 1,000 mml 1 0.1 5 .0 25 A2C25 

±5~; 500 vdc; Electro Motive, part 
No. VTDM19102J 

I H 5910-88o-2596 I CAPACITOR, FIXED, PAPER DIELECTRIC : 10,000 I 4 I z z 24 Cl 

I 
mmf; ARC part No. 8837 (For authorized I C21 

·~ I allowances see Group VIII a.) c24 

H 5910-755-0014 CAPACITOR, FIXED, ELECTROLYTIC: 100,000 mmf, 2 0 . 2 10.0 25 ~~ 
1 1 ~ , 1 , ±m; Sprague Elec part No. 150Dlo4X0035~ C27 

H 5910-814-7612 I . 1

1 I CAPACITOR, FIXED, PAPER DIELECTRIC: 10,000 I I 1 z 11 z\ 25 c3o 

I 
mmf ±m; Cornell-Dubilier part No. I 

i I II ;::~~ ;;;; :~\'och.O .U~Mm I I I ' I 

w 
• 



I 
w 
h) 

SOURCE 
CODE 

FEDERAL 
STOCK NUMIEI 

DESIGNATION 
IY MODEL 

DESCKlmON 

\ I I 
A! 1 ! C! Dj I ~/ARN-30D & 30E (continued) 

I I I ' 
H 

H 

I H 
I 

H 

R 

H 

H 

H 

H 

5910-667-4294 I ! CAPACITOR, FIXED, ELECTROLYTIC: 5 mf +5oi 
I -151.; Fans tell Metallurgical part r; ... 0 I PB5B50A2 i 

5905-686-33691 ·I .

1 

·I RESISTOR, FIXED, COMPOSITION: 330 ohm ±51.; 
1 

5905- 299- 2051 

5905-642-o474 

5905- 577-0935 

5905-581-7952 

5905- 577 -o626 

5905-171-1998 

5905- 549-7599 

I 
MIL type RC09GF331J (For authorized I allowances see Group VIII a . ) 

1 
1 I ' RESISTOR, FIXED, COMPOSITION: 470 ohm ±51.; 

II 

MIL type RC32GF471J 

RESISTOR FIXED, COMPOSITION: 68oo ohm ±51.; 
MIL type RC09GF682J 

RESISTOR, FIXED, COMPOSITION: 10,000 ohm 
±5~; MIL t ype RC09GF103J (Authorized 
allowances based on a total of 2. ) 

I RESisrDR, FIXED, COMPOSITION: 15,000 ohm 
j ±5~; MIL type RC09GF153J 

RESISTOR, FIXED, COMPOSITION: 22,000 ohm 
±5~; MIL type RC09GF223J 

RESISTOR, FIXED, COMPOSITION: 33,000 ohm 
±~; MIL type RC09GF333J (For authorized 
allowances see Group VIII a.) 

RESisrDR FIXED COMPOSITION: 68, 000 ohm ±5~; 
MIL type RC09GF683J (For authorized 
allowances see Group VIII a.) 

HI I 5905- 577-9674 RESISTOR FIXED, COMPOSITION : 100,000 ohm 
±~; MIL type RCQ9GFlo4J (For authorized 
allowances see Group VIII a . ) 

H i 5905-501-7539 I 

U I 5905- 542-8259 i I 
RESISTOR FIXED, COMPOSITION: 220,000 ohm 

±5~; MIL type RC09GF224J (For authorized 
allowances see Group VIII a.) 

RESISTOR, FIXED, COMPOSITION: 330,000 ohms 
MIL t ype RC09GF334J (For authorized 
allowances see Group VIII bl.) I . i l I ! . Ill 

I II I I II ! 
\ I \ \ \ \ \ \ I 

UNIT 
Of 

ISSUE 
EXP 

QTY 

IN 
UNIT 

1 

1 

1 

2 

1 

1 

1 

1 

3 

4 

2 

3 

l 
l 

DIRECT 
SUPPORT 

z 

GENERAl 
SUPPORT 

0.1 

z 

0.1 

0 . 2 

0. 2 

0.1 

0 .1 

z 

z 

z 

z 

'I 

DEPOT 

5.0 

z 

5.01 o 

.10 . 0 

10 .0 

5.0 

5.01 
z 

z 

z 

z 

z 

lllUS~TION 

FIGURE I ITEM 
NO. NO. 

25 I C29 

25 I Rl8 

25 I R40 

25 I R35 
R34 

25 I R2l 

25 I Rl4 

25 I Rl9 

25 I Rl7 

25 I R26 
R30 
R33 

25 

25 

25 

Rl6 
R22 
R36 
R48 

R23 
R24 

R26 
R29 
R38 



~ 

l 

SOU ICE 
CODE 

RDEIAl 
sroa NUMIEI 

DESIGNATION 
IY MODEL 

OESCIIPTlON 

I A!IIC!DI t: ~~/ARN-30D & 30E (continued) lm
,, 

5905-~~"~ II Ill . E RESISTOR, FIXED, COMPOSITION: 470,000 ohm 
±5S; MIL type RC09GF474J (For authorized 
allowances see Group VIII a.) 

H 

' E 

! 

F 

F 

F 

IF 

5905-264-3533 1 ! 
5960-890-7156 · I 

5910-519-6124 

5935-503-538<> 

590~-577-0935 

5935-863-3685 

~ I I 5960-852- 1360 

II 
i I I 

I 
i i ; I i ll I r l1 ,,._,._,., 1 1 ! . . . 
1 

r . I 5910-546-9279 i 
1 

. 

11 

RESISTOR, FIXED, COMPOSITION: 1 meg ohm ±5S 
MIL type RCQ9GF105J 

i SEMI COIIDOCTOR DEVICE, DIODE : Huge a Prod 
-Dlv part No. HD6226 (For authorized 
all011ances see Group IV.) 

GROUP VIII b3 
PLATE ASSEMBLY: 

ARC part lio. 21848 

CAPACITOR, FIXED, PAPER DIElECTRIC: 100,000 
lllllf, ±2QS; 20p vdc; Sprague Elect . part 
No. 186Plo4o21'15 

GROUP VIII b4 
PLATE ASSEMBLY: 

ARC part No. 22102 

JACK TIP: Microdot part · llo. 3101 

RESISTOR FIXED, COMPOSITIOll: 10,000 ohm :1:5S 
MIL type RC09GF103J (For authorized 
allowances see Group VIII b2.) 

COIOIECTOR, RECEPTACLE, ELECTRICAL: ARC 
part No. 218o9 

SEMICOliDUCTOR DEVICE, DIODE: MIL type 
IH1364 

GROUP VIII b5 
IHTERCOII BOX 

ARC part 1'1o . 22312 

CAPACITOR, FIXED, PAPER DIELECTRIC: 3 sect 
20,000 lllllf :1:2QS; ARC part No. 5413 

CAPACITOR, FIXED, ELECTROLYTIC: 5 at; 300 
vdc; ARC part llo. 6350 

K>UNT, RESILIENT: 0.795 in dia by 0.872 in 
h o/a; ARC ~art llo. 4681 I r :!',.._,.,_..., I I I I . 

~-_w_. 1111.11 

UNIT 
Of 

ISSUE 
EXP 

QTY 
IN 

UNIT 

2 

4 

1 

1 

1 

1 

1 

1 

1 

2 

41 

I 

DlaECT 
SUrtOIIT 

0.3 

0.2 

z 

0.3 

0.3 

0.5 

0.5 

GENERAl 
SUPI'OIIT 

z 

0.4 

z 

0.1 

0.1 

z 

0.1 

0.1 

0.1 

0.2 

0.2 

DEPOT 

z 

10. 0 

z 

5.0 

4.0 

z 

5.0 

3.0 

5.0 

10.0 

16.0 

lllUSTIATION 

fiGUaE I ITEM 
NO. NO. 

25 I R25 
R39 

25 I R27,R31 
R)2,R2 

25 I CR5 

24 I Cl9 

251 J2 

25 R20 

241Jl 

24 

23 

23 

CR6 

C35 

C33 
C36 



w .. 
SOURCE 

COOE 
RDEIAl 

STOCK NUMBER 

DESIGNATION 
BY MODEl 

DESCRIPTION 

IA ! B)CIDI ·--~~~ 
~~ 5950-295-7648 ~~ I I' II I : REACTOR: Fixed inductance, 50 ma de; 390 \ I ohm de; ARC part No. 5634 

Fl I 5950-387-o470 J REACTOR: Fixed inductance 0.10 mh; 0.126 ohm 

I 
; . I I \ de; ARC part No. 5546 

F 

F 

F 

F 

F 

F 

I,,F I ' 
IF I 

! ' : 
' i 

Fl 
. I ; 
I i ' 

5905-850-9792 i I ! I RESI~R, FIXED, WIRE 'WOUND: 5000 ohm :1:~, 
; . j , ! 10 w, ARC part No. 3o65 

5905-256-3;!61 

5935-257-9735 

5935-258-3864 I 

3110-863-3781 

3110-863-3782 

5910-615-4671 

i I ! i . 

' I II ' 5950-863-3438 ! I I I 
I ' II I 

5935-863-3686 1 

I 
I 

I ! 
i 1 i I • 

RESISTOR FIXED, COMPOSITION: 1,000 ohm :!:5S; 
MIL type RC42GF102J 

GROUP VIII b5a 
INTERCOM BJX SUliA.SSEMBLY : 

ARC part No. 21773 

CONNECTOR, RECEPTACLE, ELECTRICAL: ARC 
part No. 5488 

j CONNECTOR, RECEPl'ACLE, ELECTRICAL: ARC 
part No. 4718 

GROUP VIII c 
TUNER ASSEMBLY: 

ARC part No. 22203-0028 

BEARING BALL Ali11ULAR: Ground, single row, 
0.3125 in od by 1.1094 in w o/a, Jlice Ball 
Bearing type 7434 (For authorized 
allowances see Group VIII a.) 

BEARING, BALL, Ali11ULAR: Single row, radical 
ss, New Departure Div part No. 
SSRS77NR4HGZD1228E 

CAPACITOR, FIXED, CERAMIC DIELECTRIC: 
1000 mmf :1:1~; 500 vdc; AB part No. 
24-102W 

COIL RF: Single Coil; 15 uh 1.2 ohm de; 
0.6 amp; 0.188 in dia by 0.438 in 1g o/a; 
Jeffers E1ec 1012-636 (For authorized 
allowances see Group VIII a.) 

JACK: ARC part No. 13392 

UNIT 
OF 

ISSUE 
EXP 

QTY 
IN 

UNIT 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 

1 I 
I 

DIRECT 
SUPPORT 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

z 

0.5 

0.3 

z 

0.3 

GENERAl 
SUPPORT 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

z 

0.2 

0.1 

z 

0.1 

IllUSTRATION 

DEPOT 
FIGURE I ITEM 

NO. NO. 

3.0 261Ll 

3.0 23 I L2 

3.0 23 I R41 

5.0 R47 

5.0 J4 

5.0 J3 

z 47 

10.0 47 

5.0 41 C1 

z 47 Ll 

5.0 



w 
Cll 

SOUICE 
CODE 

A)I!C!D 
F 

F 

F 

F 

F 

F 

F 

F 

F 

;r 

~ 

lr 

F I 

RDBAl 
STOCitNUMIB 

5826-863-3718 

5826-863-3744 I 
5826-864-o451 

5826-863-3739 

5826-863-374o 

5826-863-3749 

5826-863-3746 

5826-683-3747 

5826-863-3748 

5945-855-8977 

5905-279-8977 

5960-890-7156 

5826-863-3750 

5826-863-3741 

5826-863-3743 .

1 
5826-863-3742 

i 5826-863-3745 
i 
I 

DESIGH41'10t4 
IY MODE\ 

i 

0£Saii'TION 

I AN/ARB-30D & 30E (continued) 

I 

1

. LEVER, ASSEMBLY, U!: 1.875 in by 1.063 in I by 0.688 in o/a; ARC part llo. 19668 

LEVER ASSEMBLY Rll: 1.875 in by 1.063 in by 
0.688 in o/a; ARC part llo. 19674 

i 

PANEL, PRiliTED CIRCUIT: ~C part llo. 19656 

PAWL ASSEMBLY, U!: 0.921 in by 0.390 in by 
0.261 in o/a; ARC part llo. 19568 

PAWL ASSEMBLY Rll: 0.921 in by 0.390 in by 
0.261 in o/a; ARC part llo. 19571 

PU'lE ASSEMBLY CONTACT: 2.156 in by 0.562 
in by 0.688 in o/a; ARC part No. 22105 

PLATE, DmEX: 1.400 in dia by 0.093 in o/a; 
ARC part llo. 19572 

RATCHET, ASSEMBLY U!: 1.437 in dia by 0.188 
in tbk o/a; ARC part No. 19446 

RATCHET ASSEMBLY Rll: 1.437 in dia by 0.188 
in thk o/a; ARC part No. 19447 

RELAY ARMA1'IJRE: 14o ohm de, 18 vdc; 2 in lg 
by 3/4 1n v by k3/16 in h o/a; ARC 
part No. 19665 · 

RESISTOR FIXED, COMPOSITION: 15 ohm :t5S; 
MIL type RC20GF150J 

SEMI CONDUCTOR DEVICE, DIODE: Huges Prod Div 
part No. HD6226 (For authorized 
allowances see Group rv.) 

SPRING CONTACT-; ARC part llo. 19432 

SPRING, FORMED: II.S 7/8 turn; ARC part No. 
19566 

SPRING, FORMED: 7/8 turn; ARC part llo . 21504 

SPRING HELICAL, EXTERS~ON : cres; cylindrical 
shape; 10 coils; ARC~art No. 19569 

SPRING, HELICAL, EXTEIISI~: cres; '"Ylindrical 
shape; 11 coils; ARC par\ No. 19442 

UNIT 
Of 

ISSUE 
UP 

QTY 
IN 

UNIT 

1 

1 

1 

2 

2 

2 

2 

1 

1 

2 

1 

2 

2 

2 

2 

1 I 
4 I 

DIRECT 
SUPPOIT 

0.3 

0.3 

0.3 

0.3 

0.3 

0.5 

0.3 

0 . 2 

0.2 

0.7 

0.4 

0 . 5 

0.5 

0.5 

0.3 

0.8 

GENERAL 
SUPI'OlT 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.1 

0.2 

0.1 

z 

0 . 2 

0 . 2 

0.2 

0.1 

0.2 

DEPOT 

3.0 

3.0 

4.0 

4.0 

4.0 

5.0 

4.0 

3.0 

3.0 

8.0 

5.0 

z 

5.0 

10.0 

10.0 I 
5.0 

20.0 1 

IllUSTRATION 

FIGURE I ITEM 
NO. NO. 

47 

47 

31 

47 

47 

47 

47 

47 

47 

47 1 Kl 
K2 

Rl 

31 I CRl 
47 CR2 

47 

47 

47 

47 

47 
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CHANGE } No. 6 

TM 11-5826-215-35 
*C 6 

HEADQUARTERS 
DEPARTMENT OF TilE ARMY 

WASHINGTON, D.C., 21 October 1969 

DS, GS, and Depot Maintenance Manual 

Including Repair Parts and Special Tools Lists 

RECEIVING SETS, RADIO AN/ ARN-30D AND AN/ ARN-30E 

TM 11-5826-215-35, 6 November 1961, is changed as follows: 

Note. The parenthetical reference to a previous change 
(example: page 7 of C 1) indicates that pertinent ma­
terial was published In that change. 

Page 2, paragraph 1c (page 1 of C 3, as 
changed by C 5, 1 Jul 66). Delete and 
substitute the following: 

c. The reporting of errors, omissions, and 
recommendations for improving this publica­
tion by the individual user is encouraged. 
Reports should be submitted on DA Form 
2028 (Recommended Changes to Publica­
tions) and forwarded direct to Commanding 
General, U. S. Army Electronics Command, 
ATTN: AMSEL-ME-N.MP-AD, Fort Mon­
mouth, N.J., 07703. 

Paragraph 1.2 (page 1 of C 3). Delete 
and substitute: 

1.2. Indexes of Publications 

a. DA Pam 310-4. Refer to the latest 
issue of DA Pam 310-4 to determine whether 
there are new editions, changes, or addi­
tional publications pertaining to the equip­
ment. 

b. DAPam 310-7. Refer toDAPam310-
7 to determine whether. there are modifica­
tion work orders (MWO's) pertaining to 
the equipment. 

Page 117, paragraph 117.1 (pG1.ge 7 of 
C 1, as changed by C 5, 1 Jul 66), chart. 

*This change supersedes C 5, 1 July 1966. 

Make the following changes in the Perform­
ance standard column: 

Step No. 3(, last word. Delete the word 
"light" and substitute "extinguish." 

Step No. 4a. Delete subparagraph a 
and substitute: 

a. Cycling test unit REC CYCLING 
lamps listed below light for each of the se­
lected megacycle channels. 

Megacycle channel (me) 

108 
109 
110 

111 

112 

113 

114 
115 
116 

117 

118 

119 
120 
121 
122 
123 

124 
125 
126 

REC CYCLING lamps 

K, L 

J, K, L 

H, L 

I, J, K, L 

I 
H, I, J, K 
J 

H, I, J, L 
K 

H, I, K 
L 
H, J, L 

H 
I, K 

H, I 
H, J 

I, J 

I, L 

J, K 



Step No. 4b. "FRACT CYCLING lamps" 
column, first line. Delete the letter "P" 

Page 124. Add chapter 5 after chapter 4. 

CHAPTER 5 

DEPOT OVERHAUL STANDARDS 

1. General 
The tests outlined herein are designed to 
measure the performance capability of are­
paired equipment. Equipment that meets 
the minimum standards stated in the tests 
will furnish satisfactory operation equivalent 
to that of new equipment. 

2. Test Facilities Required 
The following equipment and test equipment 
will be used in determining compliance with 
these tests. 

a Equipment. 

No te. The following equipment must meet established 
new equipment specifications. 

b. Test Equipment. 

Equipment T echnical Ma nual 

Receiver, Radio TM 11·5826-21 5-12 .. . Recetver 
R-102 1/ ARN-3 0D. 

Indica tor, Course TM 11·5826-21 5-12 .. . lndiclltor 
ID-4 53/ ARN-30. 

Converter, Signal Data TM 11·5826-2 15-12 .. . Conv~rter 
CV-265A/ ARN-30A. 

Dynaverter TM 11·58 26·215-12 ... Dyna.\>erter 
PP-27 9 2/ ARN-3 0D. 

Rack TM 11-58 26·215-12 ... Rack 
MT-1175/ARN-30A. 

Control, Radi o Se t TM 11·5826-215·12 ... Cont~ol 
C-3436/ ARN-30D o unit. 
C-3436A/ ARN-30E. 

Test Equipm ent T echnical Manual Common name 

Test Set, Radio AN/ARM-63 or Aircraft 
Radio Corp Model BTK-35A. 

Generator, Signal AN/ARM-5A .................... ..... .... . 
Digital Readout, Electronic Counter 

AN/USM-207 . 
Frequency Converter, Electronic 

AN/ARM-69. 
Generator, Signal AN/USM-44 .... .. .. .. .. ... .. ........... ... . 
Power Supply PP-1104A/G .. .. .. ...... .. ........ .. .. .. ........ . 

Multimeter ME-268/U ...... .. ............................ ........ . 

Headset HS·33 ..... ...... ... ... .................... ............. ... .. . . 

Fabricated RF Coaxial Cable (CG-409/U) ........ ..... . 

3. Connections for Test Setup 
(fig. 80 and 81) 

To test the receiver, connect the components 
as shown in figure 81 or 82 and as explained 
below: 

2 

TM 11-662 5-556-12 ............ .. . 

TM 11-6625-828-15 ... .... .. .... .. 

TM 11·6625-700-10 .............. . 

TM 11 ·66 25-636·12 .............. . 

TM 11·6625-508-10 .............. . 

TM 11-5 126 .. ....... ................. .. 

TM 11-6625-200-15 ............... . 

······················ ····· ······ ······· ········ 
··· ···· ············· ···· ···· ·· ········· ····· ···· 

Test set. 

Signal generator. 

Frequency counter. 

Frequency convertet. 

RF signal generator. 

Power Supply. 

Multimeter. 

Headset. 

Coaxial cable. 

a. Use Wiring Harness ARC 29418 or 
CX-8749/ARM-63 (yellow) (part of Test 
Set, Radio AN /ARM-63) to connect the test 
set, receiver, converter, and control unit 
as follows: 



Wiring harness (ye llow) 

ARC 29418 (BTK-35A 

Pl .. ...... ........... .... . 

P2 ....... .... .... .. .. ... .. 

P3 .. ........ ... .. ....... .. 

P4 ....................... . 
P5 ........... .. .. ....... . . 
P6 ............ .... .. .... .. 
P7 ....... ...... . ...... ... . 

cps ........ .. ... .......... . 
P9 .... ... .......... ...... . 

cplQ .......... ........... . 

CX-8749/ARM-63 
(AN/ARM-63) 

PL ...... ...... .. ..... .. ...... . 
P2 ........................... . . 

P3 .......... .... .............. . 

aP4 ...... ..... .......... ...... . . 

P6 ... .......... .. ............. . 
P7 .... .... ... ........... ... ... . 

cps ............................ . 

cPlo ........ .................. . 

Unit 

Test set ...... ....... ....... ....... . 
Receiver ...... .... ....... .. ....... . 
Receiver ... ..................... .. . 
Converter ....................... . . 
Converter ..... ... ................ . 
Control unit .... .. ... ..... ...... . 
Control unit ...... ... ......... . .. 

Test set ...... .. ... ...... ........... . 

Unit connector 

J103 
J2 
J4 

aJ204 
J205 
Jl 
J2 
Connect to PlO 

bJlOl 
Connect to PS 

a In the CX-8749/ARM-63, P4 and PS are combined into one conn ector which, with a connector assembly, connects P4 to both 
J204 and J205 . 

bTest Set, Radio AN/ ARM-6 3 does not include connector JlOl and CX-8749/ ARM-63 has no plug P9. 

c Plug connectors P8 and PlO together. 

b. Set the test set NA V MOD switch to 
RCVR. Connect the signal generator 
DEMOD jack to the test set EXT NAV MOD 
jack and the signal generator ATTEN jack 
to the receiver ANT jack (Jl). Use a 6-foot 
long coaxial cable fabricated from type 
RG-58 / U coaxial cable with BNC connectors 
on each end. 

c. Use Power Cord Assembly ARC 30070 
or CX-8739 /ARM-63 (red and black) (part 
of Test Set, Radio AN /ARM-63) to connect 
the test set to the power supply. 

Caution: Observe polarity when connec: 
ting the power cable to the power supply. 

4. General Test Equipment 

Most of the tests will be performed under the 
conditions listed below and illustrated in 
figure 81 or 82. Testing will be simplified 
if conditions and panel control settings are 
made initially and modifications are made 
as required for the individual tests. 

a. Turn on the power supply and adjust 
for an output of 28 volts direct current (de). 

b. Set the test set de circuit breaker to · 
ON and observe that the test set POWER 
DC indicator lamp glows. 

c. Set the test set CP LOAD switch to 

VOR and set the test set METER switch 
to LV 0-30V. The test set mul timeter should 
indicate 28 volts de (LV+ set point). 

d. Remove the dynaverter from the re­
ceiver and use the multimeter to check that 
the dynaverter input primary power, 
measured across pins 1 and 2 of receiver 
connector J3, is 28 volts de. Replace the 
dynaverter . 

e. Set the test set METER switch to 
AUDIO 0-6V and energize the signal gen­
erator. Set the signal generator for 30-
percent modulation at 1,000 Hertz (HZ) and 
adjust the signal generator lOOOn MOD con­
trol until the signal generator %M meter 
indicates on the left-hand edge of the red 
set mark. 

f. Position the test set SQUELCH control 
and VOR-GS on-off switch fully clockwise and 
set the test set control selector switch to 
INT. Allow the test setup to warm up for 
at least 10 minutes. 

g . Disconnect the coaxial cable from the 
receiver ANT jack. Set the test set METER 
switch toVH+0-600V and observe that 
the test set multimeter indicates between 
235 and 270 volts de (on or near the B + 
set point). 

h. Reconnect the coaxial cable to the re­
ceiver ANT jack. 

3 



5. Receiver, Radio R-1021 /ARN-30D 

Connect the equipment as illustrated in fig­
ure 80 or 81, and test the receiver as follows: 

a. Channeling Test. 

( 1) Set the test set UHF-XMTR-EXT­
VOF-INT switch to INT and turn the knobs 
of the test set megacycle selector control 
until the control MC dial indicates 108.00. 
Observe that the test set indicating lights 
K, L, N, and 0 glow and that the receiver 
megacycle channel crystal drum dial indi­
cates 108. 

Not e. The r eceiver crystal drum dial can be ob­
served through the front frequency window located on 
the right-hand side of the receiver. 

(2) Set the left-hand knob of the test 
set megacycle selector control through all 
positions . Observe that the test set indi­
cating lights listed in the chart below glow 
for the corresponding listed megacycle chan­
nels and that the megacycle channel crystal 
drum dial indicates the same channel read­
ing as the MC dial of the test set megacycle 
selector control. 

Test set 
megacy cle channel 

(MCdial) 

Test set 
indicat ing lig hts 

108. .. ........ ... ..... .... ... ..... .... .... K, L 

109..... .. .... ...... ....... ............... J, K, L 

110...... .. ........... .. .... .... ... ... .. .. H, L 

111....... ... .. .. ..... .... ... ..... ........ I, J, K, L 

112 .. ........ .. .... ....... ... ............ . 
113.... ......... ... .. ....... ...... ... ... .. H, I, J, K 

114.... ... ....... .... ... ..... .......... ... J 

115. ... .... .... .. ............ ............. H, I, J , L 

116...... .. .... ... .. ........ .. .. .. .. ...... K 

117.... ................ ..... ............. . H, I, K 

118.. .. .......... .... .. ... .. ....... ....... r. 
119.. ........ .... .... ...... ....... ... .. ... H, J , I 

120.. ... ....... ..... .. .......... ......... . H 

121.. ..... .......... .... ....... .. ......... I, K 

122... .. ....... .... ... ................ ... . H, I 

123.... .... ........ ..... .. .... ... ......... H, J 

124. ...... .. .......... .... ... ..... ....... . I, J 

125.... ..... ... .. ...... ... .... ....... ..... I, L 

126...... ..... ..... ... .. .................. J , K 

Space. ... ..... .. ... ...................... H, K, L 
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(3) Turn the test set megacycle sl.'\_ 
lector control right-hand" knob through au 
positions . Observe that the test set indt­
cating lights listed in the chart below glo\1 
for the corresponding listed fractional meg~­
cycle channels and that the receiver fra~­
tional megacycle channel crystal drum di~ 
indicates the same channel reading as the 
MC dial of the test set megacycle select<Jr 
control. 

Note. The receiver fractio nal crystal drum dill.! 
can be observed through the rear frequency window 
on the right-hand side of the receiver. 

Test set 
megacycle channel Test set 

(MC dial) indicating lights 

.00.................... .................... N. 0 

.10................................ ..... ... N, R 

.20............. ....................... .... Q 

.30........................... ............. p 

.40....... .... ... ........ .................. 0 

.50........... .... ....... .... ...... ...... .. N 

.60.................. .............. . ... .. R 

.70.. ........... ... .... ....... .. .... ....... Q, R 

.80....... .... ....... .. ...... ......... ..... P, Q 

.90.. .... ..... ..... ............. ... .... .. .. 0, p 

( 4) Set the test set METER switch to 
LV 0-30V and adjust the power supply out­
put until the test set multimeter indicates 
20.0 volts de. 

( 5) Repeat the procedure given in (2) 
and ( 3) above. The corresponding test set 
indicating lights must glow for the channels 
as listed and the receiver crystal drum dials 
must indicate the proper channels. Observe 
that the drum dials rotate at a slower rate. 

(6) Adjust the powersupplyfor28volts 
de output. 

b. Sensitivity Test. 

( 1) Deenergize and disconnect Gen­
erator, Signal AN I ARM-SA Connect RF 
signal generator to the test setup and con­
nect the RF signal generator RF connector 
to the receiver ANT jack (Jl) with a 6-foot 
long coaxial cable. 

(2) Adjust the test set megacycle se­
lector control for a reading of 108.00 on the 



control MC dial and position the test set 
SQUELCH control and VOR-GS on-off switch 
fully counter clockwise. 

( 3) Set the RF signal generator for 
30-percent modulation at 1,000 Hertz and 
adjust the RF signal generator output to 3 
microvolts (f.J..v). 

( 4) Set the test set METER switch to 
AUDIO 0-6V. 

(5) Turn the RF signal generator in 
the vicinity of 108.00 Megahertz (MHZ) 
for a maximum audio signal as heard in the 
headset. Adjust the VOL knob of the test 
set SQUELCH control and VOR-GS on-off 
switch to obtain a 5-volt alternating current 
5(ac) indication on the test set multimeter. 

(6) Remove the modulation from the RF 
signal generator and observe that the test 
set multimeter reading drops a minimum 
of 2 volts. The RF signal generator must 
indicate anoutput of not more than 3 micro­
volts. 

c. AG Operation. With the same test 
connections used in b above, proceed as 
follows: 

( 1) Check to see that the MC dial of 
the test megacycle selector control indicates 
108.00 and that the test set SQUELCH 
control and VOR-GS on-off switch is posi­
tioned fully counterclockwise. 

(2) Set the RF signal generator for 
30-percent modulation at 1,000 Hertz. Ad­
just the RF signal generator output to 3 
microvolts and tune the RFsignalgenerator 
to 108.00 MHZ 

(3) Set the test set METER switch to 
AUDIO 0-6V and adjust the VOL knob of 
the test set SQUELCH control and VOR-GS 
on-off switch to obtain a 5-volt ac indication 
on the test set multimeter. 

( 4) Set the test set METER switch to 
AUDIO 0-30V and adjust the RF signal 
generator output to 100,000 microvolts. 
Observe that the test set multimeter reads 
between 7.8 and 10 volts ac. 

(5) Adjust the RF signal generator out­
put to 200,000 microvolts and observe that 
the test set multimeter reads between 10 
and 12.5 volts ac. 

d. Receiver Selectivity Test. With the 
same test connections as in b above, pro­
ceed as follows: 

( 1) Tune the AN I ARN -30 control unit 
to 126.90 Megahertz. 

(2) Remove the RF signal generator 
from the test setup and connect the RF 
signal generator output to the frequency 
counter. Tune the RF signal generator 
for a frequency counter indication of exactly 
126.90 Megahertz. Reconnect the RF signal 
generator into the test setup. 

(3) Remove the receiver from its case 
and connect the multimeter to the junction 
of resistor R22 and R26 in the IF/AF as­
sembly (fig. 25 and 73, part 2). Adjust 
the microvolt output level of the RF signal 
generator until the multimeter indicates 
-5 volts de and record the output level 
setting. Slowly move the RF signal gen­
erator frequency control through the ad­
justed setting in both directions and note 
that the multimeter indication does not in­
crease by more than 3 decibels (db) above 
the -5-volt level. 

( 4) Reset the RF signal generator to 
126.90 Megahertz and adjust the microvolt 
output level until it is twice thatdetermined 
in ( 3) above. Adjust the RF signal generator 
nose vernier in one direction from the 126.90 
MHZ setting until the multimeter indicates 
-5 volts de. Disconnect the RF signal 
generator from the test setup and connect 
it to the frequency counter. Note and re­
cord the frequency counter indication. Dis­
connect the frequency counter and reconnect 
the RF signal generator to the test setup. 
Adjust the RF signal generator nose vernier 
in the other direction from the 126.90 MHZ 
setting until the multimeter again indicates 
-5 volts de. Note and record the frequency 
counter indication. The difference between 
the two indications represents the 6-db 
band width and must be a minimum of 
45 kilohertz (kHZ). 

( 5) With the RF signal generator con­
nected into the test setup, reset the RF 
signal gererator to 126.90 Megahertz and 
adjust the microvolt output level until it 
is 1,000 times that determined in ( 3) above. 
Adjust the RF signal generator skirt vernier 
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in one direction from the 126.90 MHZ sett­
ing until the multimeter indicates -5 volts 
de. Disconnect the RF signal generator 
from the test setup and connect it to the 
frequency counter. Note and record the fre­
quency counter indication. Disconnect the 
frequency counter and reconnect the RF 
signal generator into the test setup. Ad­
just the RF signal generator skirt vernier 
in the other direction from the 126. 90-MHZ 
setting until the multimeter again indicates 
-5 volts de. Note and record the frequency 
counter indication. The difference between 
the two indications represents the 60-db 
bandwidth and must not exceed 160 
kilohertz. 

( 6) Disconnect the multimeter from the 
receiver and place the receiver back in its 
case. 

6. Converter, Signal Data CV-265A/ ARN-
30A 

Connect the equipment as illustrated in 
figure 80 and also the connections specified 
in paragraph 3 except that Generator, Signal 
AN /ARM-SA is used instead of the RF signal 
generator. 

a. VOR Operation. 

( 1) Set the test set NAV MOD switch 
to RCVR and set the test set METER switch 
to NAV MOD 0-6V. Disconnect the BNC 
connector from the test set EXT NAV MOD 
connector. 

.(2) Adjust the test set megacycle se­
lector control for a reading of 114.90 on the 
control MC dial. 

( 3) Set the signal generator for 30-per­
cent modulation at 1,000 Hertz. Switch the 
signal generator MC switch to B ( 114.90 
Megahertz) and adjust the signal generator 
DEMOD potentiometer to obtain a reading of 
1.8 volts de on the test set multimeter. 

(4) Set the signal generator MODULA­
TION switch to OMNI. 

( 5) Set the signal generator OMNI 
TRACK ANGLE "TO" control to each ofits 
24 settings (one setting at a time), and 
rotate the test set indicator selector knob 
to position the indicator pointer to the cor­
responding signal generator setting. The 
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test set indicator vertical pointer should be 
centered within ±3 .degrees for each setting 
the vertical OFF flag should not be visible, 
and the TO-FROM meter should indicate 
TO for each setting. 

( 6) Set the signal generator MODULA­
TION switch to 30 n. Observe that the test 
set indicator vertical OFF flag is fully visible. 

(7) Set the signal generator MODULA­
TION switch to 9960 n. Observe that the 
test set indicator vertical OFF flag remains 
fully visible. 

( 8) Set the signal generator MOD ULA­
TION switch to OMNI. Observe that the 
test set indicator vertical OFF flag is not 
visible. 

b. Localizer Circuits. 

( 1) Adjust the test set megacycle se­
lector control for a reading of 110.90 on the 
control MC dial and set the test set UHF­
XMTR-EXT-VOR-INT switch to INT. 

(2) Set the signal generator MC switch 
to A ( 110.90 Megahertz) and adjust the 
signal generator modulation to the redline 
setting on the signal generator %M meter. 
Position the signal generator ATTEN­
UATOR uV control to 500 microvolts, the 
signal generator MODULATION switch to 
AMP LOC ® , and adjust the signal gen­
erator output to obtain a reading of 1.8 
volts on the test set multimeter. 

(3) Set the test set VHF REC switch 
to LOC and the METER switch to NAV 
MOD 0-6V. Observe that the test set indi­
cator vertical pointer is centered within 
±1 /2o and the indicator vertical OFF flag 
is not visible. Set the test set VERT-CP­
HOR switch to VERT and observe that the 
test set DEVIATION meter reads within 
±7 microamperes. 

(4) Set the signalgeneratorMODULA­
TION switch to AMP LOC®. Observe that 
the test set indicator vertical poi.nter swings 
left to the outer edge of the blue sector 
and the indicator vertical OFF flag is not 
visible. The test set DEVIATION meter 
must read 90 microamperes ±10 to the 
right. 

(5) Set the isgnalgeneratorMODULA­
TION switch to AMP LOC®. Observe that 



the test set indicator vertical pointer swings 
right to the outer edge ·of the yellow sector 
and the indicator vertical OFF flag is not 
visible. The test set DEVIATION meter 
·must read 90 microamperes ±10 to the left. 

(6) Set the signal generator MODULA­
TION switch to 90 n and observe that the 
test set indicator vertical OFF flag is fully 
visible. 

(7) Set the signal generator MODULA­
TION switch to 150 n and observe that the 
test set indicator vertical OFF flag is fully 
visible. 

(8) Set the signal generator function 
switch to AMP LOC <!) and observe that the 
test set indicator vertical OFF flag is not 
visible. 

7. Dynaverter PP-2792/ARN-30D 
Connect the equipment as illustrated in 
figure 80 or figure 81 and perform the follow­
ing output tests: 

a. Check to see that the power supply 
is set for an output of 28 volts de. 

b. Set the test set METER switch to 
HV + 0-600V and observe that the test set 
multimeter indicates between 235 and 270 
volts de. 

c. Set the test set METER switch to LV 
0-5A. Observe that the output current, 
as read on the test set multimeter DC 0 to 
5 scale, does not exceed 2.3 amperes. 

8. Control, Radio Set C-3436A/ ARN-30E 

Connect the equipment as illustrated in 
figure 80 or 81 and proceed as follows: 

a. MC Selection Test. 

( 1) Set the test set METER switch to 
A UDI 0 0-6V and position the test set 
SQUELCH control and VOR-GS on-off con­
trol fully counterclockwise. 

(2) Set the test set control selector 
switch to EXT. 

(3) Position the control unit VOL-OFF 
control and SQUELCH control fully clock­
wise. 

( 4) Set the signal generator for 30-per­
cent modulation at 1,000 Hertz and adjust 
the output so that the signal generator 

%M meter indicates on the left-hand edge of 
the red set point. 

(5) Position the control unit fractional 
megacycle channel selector switch (right­
hand knob) to obtain a reading of. 00 on the 
control unit MC dial. 

(6) Position the control unitmegacycle 
channel selector switch (left-hand knob) to 
obtain a reading of 108 on the control unit 
MC dial. Observe that the test set indi­
cating lights K, L, N, and 0 glow and that 
the receiver megacycle channel crystal 
drum dial indicates the same reading of 108. 

Note. The receiver crystal drum dial can be ob­
served through the front frequency window located on 
the right-hand side of the receiver. 

(7) Position the control unitmegacycle 
channel selector switch through all positions. 
Observe that the test set indicating lights 
listed in the chart below glow for the corre­
sponding listed megacycle channels and that 
the receiver megacycle channel crystal 
drum dial indicates the same channel read­
ing as the control unit MC dial. 

Control unit 
megacycle channel Test set 

(MC dial) indicating lights 

108........................................ K, L 
109................................ .. ... ... J, K, L 

110................... .... ................. H, L 

111.............. ........................ .. I, J, K, L 

112...................... .................. I 

113 ........................................ H,I,J,K 

114.. .. ............... .. ......... ..... .. ... J 

115.... ....................... .. ........... H, I, J, L 

116....................... ............. .... K 

117... ...... ........... .... ... ...... ...... . H, I, K 

118.... ................. ................... L 

119 ........................................ H,J, L 

120 ........................................ H 

121........................ ................ I, K 

122.... ............................... .. ... H, I 

123........................................ H, J 

124.................................... .. .. I, J 

125....... .. .............................. . I, L 

126............... ......................... J, K 
Space... ........................ .... ..... . H, K, L 
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(8) Position the control unit fractional 
megacycle channel selector switch in the 
sequence listed below. Observe that the 
test set indicating lights listed in the chart 
below glow for the corresponding listed 
fractional megacycle channels and that the 
receiver fractional megacycle channel crys­
tal drum dial indicates the same channel 
reading as the control unit MC dial. 

Control unit 
fractional megacycle channel 

(MCdial) 
Test set 

indicating lights 

.00 .......... .................... ........... N, 0 

.10 ................................... .. .... N, R 

. 20 ............ ............... ... .. ......... Q 

.30 ... ........... ........................... p 

.40.. .... ........... ........................ 0 

.50 ................. .......... ......... .. ... N 

. 60 .............. ........................... R 

.70 ......................................... Q, R 

.80 ............. .. ..... ....... ............ .. P, Q 

.90 ........ .... ........... .................. 0, p 

(9) Set the test set METER switch to 
LV 0-30V and adjust the power supply out­
put until the test set multimeter indicates 
20.0 volts de. 

(10) Repeat the procedure given in(7) 
and (8) above. Observe that the test set 
indicating lights glow for channels as listed 
in the chart above, and that the receiver 
crystal drum dials indicate the proper 
channels. Note that the drum dials rotate 
slower in switching to new positions. 

b. VOL-OFF Control Test. 

( 1) Adjust the control unit megacycle 
channel selector switches to obtain a reading 
of 114.90 on the control unit MC dial and 
position the control unit SQUELCH control 
fully counterclockwise. 

(2) Set the test set METER switch to 
AUDI00-6V. 

( 3) Set the signal generator for 30-per­
cent modulation at 1,000 Hertz and set the 
signal generator MC switch to B ( 114.90 
Megahertz). 

( 4) Position the control unit VOL-OFF 
control clockwise and note that a 1,000-
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Hertz tone is heard in the headset. Position 
the control unit VOL-OFF control counter­
clockwise and then clockwise and observe 
that the volume of the 1,000-Hertz tone 
decreases with counterclockwise rotation 
and increases with clockwise rotation. 

c. SQUELCH Control Test. 

( 1) With the same settings as specified 
in b( 1) and (2) above, slowly position the 
control unit VOL-OFF control clockwise until 
a 1000-Hertz tone is heard on the headset. 

(2) Position the control unitmegacycle 
channel selector switches so that any fre­
quency other than 114.90 is indicated on the 
control unit MC dial . 

(3) Position the control unit SQUELCH 
control clockwise and note that the noise 
in the headset is quieted. Position the con­
trol unit SQUELCH control counterclock­
wise and note that the noise reappears . 

9. Rack MT-1175/ ARN-30A 

The rack is tested independently of any 
other AN/ARN-30E components. Use Multi­
meter ME-26B /U to perform the following 
tests. 

a. Continuity Test. Check for continuity 
between the rack terminals as listed in the 
chart below: 

From To 

Connector Pin Connector Pin 

1304.................... G ............ J301.................... 4 

J304.................... E............ J303.................... 4 

J304........... ......... c............ J303.................... 5 

J304. ................... H .......... .. J303 ...... ........... ... 2 
J304...... .............. A ........... . J305 .................... A 
J306.. ............ .. .... H ........... . J303 ........ ........ .... 7 
J306..... ... ..... ...... . G ......... .. . J303 .............. .. .... 6 
J306...... .............. B ........... . J302 .................... 5 
J306........ ......... ... D ... ... .... .. J302 ............... ..... 4 
J306 ................. ... A .... .. ..... . J302 .... .............. .. 3 
J306...... ...... ..... ... F ...... .. .. .. J303 .................... 3 
J306........... ......... E ........... . J303 ...... ............. . 1 

J302.. ...... ............ 1 ........ .. .. J301 ................ .... 6 
J302.... .. .. ............ 2 ........... . J301 ....... ..... .... .... 5 
J302.................... 7 .......... .. J301 .................... 7 



b. Resistance Test. Perform re sistance 
measurements to· obtain the values listed 
in the chart below. 

From To 

in place of the Test Set ID-453 /ARN-30. 
The test set DEVIATION meter reading 
should not be in excess of ±20 microamperes 
of the comparable recorded reading. 

b. Vertical Cross Pointer Check. 
Pin I ndication ( 1) Check to see that the signal gen-

-----+-------11-----+---+----- erator MODULATION switch is set to 
Connector Conn ector Pin 

J305 .... .. .. .. .. A .. .... .. .... J305 ............ B ... I nfl ni ty 

J301.. .. ...... .. 6 .. ...... .... J301... ......... 1. .. . Infinity 

J304 .......... .. H .. .. .... .. .. J304 .... .... .... D ... 300 ohms 

J304 .. .......... F .. .... ...... J304 ............ D ... 300 ohms 

10. Indicator, Course ID-453/ARN-30 

Connect the equipment as illustrated in 
figure 80 or 81. Use known good AN I 
ARN-30E components and proceed a s fol­
lows: 

a. Indicator Resolver Check. 

( 1) Set the signal generator MODU­
LATION switch to OMNI. Set the signal 
generator MC switch to B ( 114.90 Mega­
hertz). Position the signal generator AT­
TENUATION control to 50 microvolts . 

(2) Position the signal generator OMNI 
TRACK ANGLE "TO" control to the 0-de­
gree setting. 

(3) Set the test set METER switch to 
FLAG 0-1MA and adjust the test set mega­
cycle selector control for a reading of 114.90 
on the control MC dial. 

( 4) Rotate the test set indicator selec­
tor knob until the indicator reads exactly 
oo. Set the test set VERT-CP-HOR switch 
to VERT. Note and record the reading on 
the test set DEVIATION meter. (This 
reading represents the system error of the 
test setup.) 

( 5) Rotate the test set indicator selec­
tor knob and the signal generator OMNI 
TRACK ANGLE "TO" control until the in­
dicator and control read 90°, 180°, and 
270°, in turn. Note and ;record the reading 
on the test set DEVIATION meter for each 
of the indicator settings. 

( 6) Disconnect the cable from the rear 
of the test set ID-453 /ARN-30 and connect 
the cable to the indicator under test. 

(7) Repeat the procedure given in ( 4) 
and ( 5) above using the indicator under test 

OMNI, the signal generator MC switch is 
set to B, and the signal generator AT­
TENUATION control is set to 50 micro­
volts. 

(2) Check to see that the test set 
METER switch is set to FLAG 0-1MA, 
the test set megacycle selector control MC 
dial reads 114.90, and the test set VERT­
CP-HOR switch is set to VERT. 

( 3) Use the selector knob to rotate 
the indicator omni bearing selector dial 
not less than 10° clockwise from the oo 
position until the indicator vertical cross 
pointer moves left to the last dot. Observe 
that t he test set DEVIATION meter reads 
150 microampers ±7.5 to the right. 

( 4) Rotate the indicator omni bearing 
selector dial not less than 10o counter­
clockwise from the 0 o position until the 
indicator vertical cross pointer moves right 
to the last 'dot. Observe that the test set 
DEVIATION meter reads 150 micro­
amperes ±7.5 to the left. 

c. Vert ical OFF Flag Check. 

( 1) Position the signal generator AT­
TENUATION control to 0 microvolt. Check 
to see that the signal generator MODULA­
TION switch is set to OMNI and that the 
signal generator MC switch is set to B. 

(2) Check to see that the test set 
settings are the same as in b(2) above. 
Set the test set FLAG-VERT-HOR switch 
to VERT. 

(3) Slowly rotate the signal generator 
ATTENTUATION control clockwise until 
the indicator vertical OFF flag just starts 
to disappear. Observe that the test set 
multimeter reads 245 microamperes ±20 
on the DC scale. 

( 4) Continue to rotate the signal gen­
erator ATTENUATION control clockwise 
until the indicator vertical OFF flag is just 
completely out of sight. Check to see that 
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the test set multimeter reads 250 micro­
amperes ±12.5 on the DC scale. 

( 5) Slowly rotate the signal generator 
ATTENUATION control counterclockwise 
until the indicator vertical OFF flag is just 
fully visible. Observe that the test set 
multimeter reads 245 microamperes ±12.5 
on the DC scale. 

d. TO-FROM Meter Check. 

( 1) Check to see that the signal gen­
erator and test set settings are the same 
as inc( 1) and (2) above. 

(2) Position the signal generator AT­
TENUATION control to 50 microvolt. Set 
the indic;tor omni bearing selector dial to 
oo. Observe that the indicator TO-FROM 
meter indicates TO and the indicator verti­
cal OFF flag is not visible. 

(3) Rotate the indicator omni bearing 
selector dial to 20° on either side of the oo 
position and observe that the indicator 
TO-FROM meter continues to indicate TO 
and the indicator vertical OFF flag is not 
visible. 

( 4) Rotate the indicator omni bea.ring 
selector dial to 180 °. Observe that the 
indicator TO-FROM meter indicates FROM 
and the indicator vertical OFF flag is not 
visible. 

( 5) Rotate the indicator omni bearing 
selector dial to 20° on either side of the 
180° position and observe thattheindicator 
TO-FROM meter continues to indicate 
FROM and the indicator vertical OFF flag 
is not visible. 

e. Horizontal Cross Pointer Check. 

Nute. A glide slope receiver in place of the AN 1 
ARN-30E components and an electronic frequency con­
verter are required to check out the glide slope features 
of the indicator. Connect the test equipment as illus­
trated in figure 82. 

( 1) Set the signal generator OMNI 
TRACK ANGLE "TO" control to 0°. Set 
the signal generator MC switch to B ( 114.90 
Megahertz). Position the signal generator 
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ATTENUATION control to 700 microvolt 
• 0 

(2) Position the frequency convertet 
FREQ MC control to 332.0 Megahertz. 

( 3) Set the test set METER switch tQ 
FLAG 0-1MA. Set the test set VERT-CP, 
HOR and FLAG-VERT-HOR switches tQ 
HOR. Adjust the test set megacycle selec, 
tor control for a reading of 109.30 on th~ 
control MC dial. 

( 4) Set the signal generator MODULA­
TION control to AMP LOC 0 . The test 
set DEVIATION meter should read 150 
microamperes ±7.5 and the indicator hori­
zontal cross pointer should drop down tQ 
t;he lowest dot. 

( 5) Set the signal generator MODULA­
TION control to ,AMP LOC @ . The test 
set DEVIATION meter should read 150 
microamperes ±7.5 and the indicator hori­
zontal cross pointer should climb up tQ 
the highest dot. 

{ Horizontal OFF Flag Check. 

( 1) Check to see that the settings of 
the signal generator, frequency converter, 
and test set are the same as those in 
e( 1), (2), and (3) above. Position the sig­
nal generator ATTENUATION control to 
0 microvolt. 

(2) Slowly rotate the si~n¥~enerator 
ATTENUATION control clock'wis until the 
indicator horizontal OFF ~ ~j~s starts tQ 

disappear. Observe that t t~st set multi­
meter reads 245 'micrfam eres ±20 on the 
DC scale. \ 

( 3) Continue to rotate the signal gen­
erator ATTENUATION /control clockwise 
until the indicator 

1 
hori~~:mtal OFF flag is 

just completely out of sight. Observe that 
the test set multimeter reads 250 micro­
amperes ±12.5 on the DC scale. 

( 4) Slowly rotate the signal generator 
ATTENUATION control counterclockwise 
until the indicator horizontal OFF flag is 
just fully visible. Observe that the test set 
multimeter reads 245 microamperes ±20 
on the DC scale. 
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Figure 80. Receiving Set, Radio AN/ARN-30 (•) test setup with Aircraft Radio Corp Model BTK-35. 
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Figure 81. Receiving Set, Radio AN/ARN-30 r-; test setup with Test Set, Radio AN/ARM-63. 
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Figure 82. Indicator, Course ID-453 /ARN-30 glide slope test setup. 
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Page 126, appendix I (page 1 of C 3). Delete and substitute: 

APPENDIX I 

REFERENCES 

Following is a list of applicable references available to DS, GS, and depot maintenanc~: 
repairman of the VHF navigation set. 

DA Pam 310-4 

DA Pam 310-7 

™ 11-518 

™ 11-5126 

™ 11-5551 

™ 11-5556 

™ 11-5826-207-50 

™ 11-5826-210-12 

™ 11-5826-215-12 

™ 11-5826-220-35 

TM 11-6625-200-15 

™ 11-6625-261-12 

TM 11-6625-274-12 

TM 11-6625-320-12 

TM 11-6625-508-10 

TM 11-6625-556-12 

TM 11-6625-636-12 
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Index of Technical Manuals, Technical Bulletins, Supply Man, 
uals (types 7, 8, and 9), Supply Bulletins, and Lubricatioll 
Orders. 

U.S. Army Equipment Index of Modification Work Orders. 

Operator's Manual: Radio Test Set ANIARM-5 and Con, 
verter, Frequency, Electronic AN I ARM-69. 

Power Supplies PP-1104AIG and PP-1104B IG. 

Instruction Book for RF Signal Generator Set AN IURM-25. 

Signal Generator SG-131ARN. 

Depot Maintenance: Radio Receiving Sets ANIARN-30A, 
AN /ARN-30B, and AN IARN-30C. 

Operator's and Organizational Maintenance Manual: Main, 
tenance Kit, Electronic Equipment MK-2521ARN and Test 
Set Adapter. 

Operator and Organizational Maintenance Manual: Receiving 
Set, Radio AN I ARN -30D and AN I ARN-30E Including Repair 
Parts and Special Tool Lists. 

Field and Depot Maintenance Manual: Power Supply 
PP-2792 /ARN-30D. 

Operator, Organizational, DS, GS, and Depot Maintenance 
Manual: Multimeters ME-26A IU, ME-26B I U, ME-26C /U, 
and ME-26D IU. 

Operator's and Organizational Maintenance Manual: Audio 
Oscillators TS-382A IU, TS-382B IU, TS-382DIU, TS-382E/U, 
and TS-382FIU. 

Operator's and Organizational Maintenance Manual: Test 
Sets, Electron Tube TV-7 IV, TV-7A IU, TV-7B IU, and TV-
7D IU. 

Operator and Organizational Maintenance Manual: Voltmeter, 
Meter ME-30AIU and Voltmeters, Electronic ME-30B/U, 
ME-30C I U, and ME-30E I U. 

Operator's Manual: Signal Generators AN IUSM-44 and AN I 
USM-44A. 

Operator and Organizational Maintenance Manual Including 
Repair Parts and Special Tool Lists: Test Set, Radio AN 1 
ARM-63 (Aircraft Radio Corp Model BTK-35A). 

Operator and Organizational Maintenance Manual: Converter, 
Frequency, Electronic ANIARM-69. 



TM 11-6625-828-15 Organizational, DS, GS, and Depot Maintenance Manual In­
cluding Repair Parts and Special Tools Lists: Generator, 
Signal H-14A (Test Set, Radio AN /ARM-SA). 

TM 38-750 Army Equipment Record Procedures. 

Appendix II, section II (as changed by 
C 5, 1 Jul 66). Make the following 
changes: 

(Page 4 of C 3), add the following item 
after Federal stock number "5826-892-
1056" in the columns indicated below: 

Source code column, subcolumn C: F. 

Federal stock number column: 5995-
947-6724. 

Description column: CABLE ASSEM-
BLY, IF: ARC p / n 22097. 

Qty in unit: 1 

Direct support column: 0.3. 

General support column: 0.1. 

Depot column: 5.0. 

Change Federal stock number "5935-
195-4066" to 5035-149-4066. Description 
column, change "UG-88C" to UG-88D. 

Federal stock number column, "5910-
667-9700". Description column, change 
"Centralab type" to: MIL type. 

(Page 8 of C 3 ), Federal stock number 
column, "5910-755-9291". Designation by 
model column, subcolumn 1 and 2, add: t 
(page 14 of C 3), Federal stock number 
column "5960-890-7156". Description col­
umn, change "(Authorized allowances based 
on a total of 6)" to: (Authorized allow­
ances based on a total of 8 ). 

(Page 16 of C 3), Federal stock number 
column "5935-258-3370". Description by 
model column, subcolumn 1 and 2, add: t . 

(Page 24 of C 3 ). Make the following 
changes: 

Federal stock number column, "5960-

261-8679". Description column, change 
"(Authorized allowances based on a total 
of 5)" to: (Authorized allowances based on 
a total of 2). 

Federal stock number column, "5905-
686-3369". Description column, change 
"(Authorized allowances based on a total 
of 3)" to: (Authorized allowances based 
on a total of 4 ). 

(Page 28 of C 3), Federal stock number 
column, "5905-201-6735". Source code col­
umn, subcolumn C, change "F" to: H. 

(Page 32 of C 3). Make the following 
changes: 

Federal stock number column, "5905-
549-7 599". Source code column, subcol­
umn C, change "H" to: F. 

Federal stock number column "5905-
542-8259". Source code column, subcol­
umn C, change "F" to: H. 

(Page 34 of C 3). Change Federal 
stock number "5950-863-3438" to 5950-
863-3488. 

Page 135, figure 61.1 (foldin) (as changed 
by c 5, 1 Jul 66). 

Make the following changes: 

Add pin D to Jl. 

Connect a jumper wire from pin H of 
J2 to pin D of Jl. 

Change the destination of pins A, B, 
C, and D of J1 from RECEIVER RADIO 
R-1021 /ARN-30D to GLIDE SLOPE RE­
CEIVER. 

Change pin 0 of J 1, labeled FRACT MC 
4, to pin Q. 
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By Order of the Secretary of the Army: 

Official: 

KENNETH G. WICKHAM, 
Major General, United States Army, 
The Adjutant General. 

Distribution: 
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Chief of Staff. 
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CHAPTER 1 

THEORY 

Section I. GENERAL 

1. Scope 

a. This manual covers field and depot 
maintenance of Receiving Set, Radio AN/ 
ARN-30D (vhf navigation set). It includes 
instructions appropriate to third, fourth, 
and fifth echelons for troubleshooting, 
testing, aligning, and repairing the equip­
ment, and replacing maintenance parts. It 
also lists materials and test equipment for 
third, fourth, and fifth echelon mainte­
nance. Detailed functions of the equipment 
are described in paragraphs 2 through 55. 

b. The complete technical manual for the 
vhf navigation set includes TM 11-5826-
215-12 and TM 11-5826-220-35. 

c. Forward comments concerning this 
manual direct to the Commanding Officer, 
United States Army Signal Materiel Sup­
port Agency, ATTN: SIGMS-PA2d, Fort 
Monmouth, N. J. 
Note: For applicable forms and records, see par­

agraph 2, TM 11-5826-215-12. 

2. System Application 

The vhf navigation set receives, in­
terprets, and provides indication of air­
craft navigational data contained in two 
types of very high-frequency (vhf) radio 
transmissions: omnidirectional radio 
range (VOR) reception (a below) and local­
izer (b below). General system application 
is discussed in TM 11-5826-215-12. 
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a. VOR Reception. 
(1) A VOR station radiates signals 

representing an infinite number ot 
courses (radials) around its an­
tenna system (fig. 1). These signals 
consists of two independent compo­
nents: a reference phase signal 
( (2) below) and a variable phase 
signal ( (3) below). 

(2) The reference phase signal (des­
ignated R), which is at a set fre­
quency associated with a given VOR 
station, produces an omnidirec-

tiona! field pattern around the an .. 
tenna system. The phase of this 
pattern does not vary with direc .. 
tion . 

(3) The variable phase signal (desig .. 
nated V) produces a rotating fielq 
pattern. The phase of this variable 
signal changes constantly at a 30 .. 
cycle per second (cps) rate with. 
respect to the reference signal ( (2) 
above). 

(4) The phase relationship between the 
reference and variable signals, 
therefore, is a function of the bear .. 
ing of the receiving equipment from 
the VOR station transmitter's mag .. 
netic north radial. The phase re .. 
lationship between the two signals 
is zero (signals in phase) at all 
points on the magnetic north radial. 
On all other radials, they differ in 
phase by an amount which corre­
sponds to the degree of angular 
displacement from magnetic north. 
When operating on VOR, the vhf 
navigation set receives and ampli­
fies the two signal components, 
detects the phase difference, and 
dis p 1 a y s the bearing from the 
transmitter on the vhf navigation 
set course indicator. 

(5) The VOR signals are transmitted at 
all even-lOth megacycles (me) 
from 108.2 me to 112.0 me and at all 
frequencies from 112 .1 to 117.9 
me. 

b. Runway Localizer Reception. Run­
way localizers use 90- and 150-cps mod­
ulated signals that are transmitted at all 
odd-numbered, lOth-megacycle frequen­
cies from 108.1 me to 111.9 me. 

(1) On the runway centerline (fig. 2), 
the two modulated signals are equal 
in strength. On either side of the 
centerline, one modulated signal 
is stronger than the other. 
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(2) When tuned to the runway trans­
mitter, the vhf navigation set re­
ceives, rectifies, and compares the 
90- and 150-cps modulated signals. 
A direct current (de), proportional 
to the difference in amplitude of 
these two signals, is applied to the 
vhf navigation set course indicator. 

(3) If the pilot is making his approach 
properly, the two equal signals 
center the course indicator read­
ing. However, if the aircraft is off 
course during a front-course ap­
proach, the stronger signal causes 
the course indicator to read off 

I BACK COURSE I 

ITSIIillill 90-CPS MODULATION SECTOR 

~ : : l::!nn !!i] 15 0 - C P S M 0 D U L AT I 0 N S E C T 0 R 

- EQUAL - SIGNAL SfCTOR 

cente r. The amount the course i~­
dicator is off center is determin~d 
by the displacement of the ai~­
craft from the desired course. F(\r 
example, if the course indicat(\r 
pointe r deflects to the right, t~e 
aircraft is to the left of the prop~r 
path and a correction to the rig~t 
must be made. Duringback-cour~e 
approaches, the situation is r~­
versed. For example, if the point~r 
def1ects to the right, the aircrafq8 
to the right of the proper path a~d 
a correction to the left must Qe 
made. 
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3. Signal Paths 
a. Channel selection signals generated 

in the vhf navigation control unit (fig. 3) of 
the vhf navigation set are applied to tuner 
assembly A3 in the vhf navigation receiver. 
The channel selection signals are used by 
tuner assembly A3 to tune radiofrequency I 
intermediate-frequency (rflif.) assembly 
Al in the vhf navigation receiver to VOR 
and localizer rf signals intercepted by the 
antenna. Signals received by the antenna 
are applied to rflif. assembly Al. This as­
sembly amplifies the rf signal and hetero­
dynes it with local oscillator signals gen­
erated within the assembly to produce an 
if. signal. The resulting outputs are · ap­
plied to intermediate frequency I audio fre­
quency (if./af) assembly A2 which provides 
further amplification and demodulates the 
navigation and communication signals. 

b. Navigation data from if./af assembly 
A2 are routed to the converter through the 
rack. Communication signals are applied 
to the audio stages in if./af assembly A2 
where squelch control is introduced and 
further amplification of the signal takes 
place. The audio output of the if./af as­
sembly is coupled through the rack and the 
vhf navigation control unit to the inter­
communication system (not shown) of the 
aircraft. 

c. The type of navigation reception de­
sired is selected automatically by oper­
ation of channel selector switches on the 
vhf ·navigation control unit. With these 
channel selector switches set to a VOR 
frequency, operating voltage and the nav­
igation portion of the VOR signal are 
coupled through the rack to the contacts 
of relay K201 in the converter. 

d. The signal passes through the relay 
contacts and is applied to VOR variable 
and VOR reference channel circuits. The 
VOR reference channel filters out the 
variable component of the VOR transmis­
sion and amplifies the reference compo­
nent. It then extracts the modulation con­
t a i ned in the reference component and 
rejects the carrier signal. The modulation 
portion is amplified and applied to the 
course selector in the course indicator. 

e. The course selector shifts the phase 
of the reference component by an amount 

established by thepositioningofthe course 
selector control on the course indicator. 
The phase-shifted signal is returned to the 
VOR reference channel f0r further ampli­
fication and filtering. 

f. At the same time the reference com­
ponent is being processed (d and e above), 
the VOR variable channel receives the 
same input as the VOR reference channel. 
The VOR reference channel filters out the 
reference component of the VOR signal and 
amplifies the variable component. 

g. Outputs of both the VOR reference 
channel and the VOR variable channel are 
applied to indication circuits in tpe con­
verter. If both signals have satisfactory 
amplitude, the indication circuits apply a 
3ignal through normally closed contacts of 
relay K202 to the OFF vertical flag in the 
course indicator. As a result, the OFF 
vertical flag is removed from sight. Fail­
ure of either of the signal inputs, indicating 
faulty reception, interrupts the input to the 
OFF vertical flag and the flag is visible. 

h. Output of the indication circuits are 
also applied to the vertical pointer and the 
TO-FROM meter in the course indicator. 
If the phases of the variable component and 
the co u r s e-selector-shifted reference 
component are not the same (bearing data 
received differ from bearing data estab­
lished by operating the course selector), 
the vertical pointer is deflected from its 
center position by the indication circuits 
output. If the difference in phase is less 
than 90°, whether positive or negative, the 
indication circuits output causes the TO­
FROM meter to indicate TO. If the phase 
difference is greater than ±90°, the output 
causes the TO-FROM meter to indicate 
FROM. 

i. With the channel selector switches 
set to a localizer frequency, relays K201 
and K202 are both energized by a localizer 
selection signal which is developed in the 
vhf navigation control unit and applied 
through the rack. As a result, navigation 
data are sent through relay K201 to the 
localizer channel. The localizer channel 
amplifies the localizer signals, compares 
their components, and applies the results 
to the vertical pointer on the course indi­
cator. If the localizer components are not 

s 
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equal, the pointer deflects in the appropri­
ate direction. The output of the localizer 
amplifiers is also sent through energized 
relay K202 to the OFF vertical flag. Ifthe 
signal amplitude is sufficient, the flag 
disappears; if not, the flag remains in 
view. 

4. Power Distribution 

a. Low voltage (LV+) from the aircraft's 
primary power source is applied to the vhf 
navigation control unit (fig. 3). With the 
closing of the switch portion of the VOL­
OFF control (not shown) and the switch on 
the vhf navigation control unit, a power 

relay (not shown) in the rack is energizP-d. 
Energizing the relay completes the fila­
ment circuits of the vhf navigation receiver 
and converter, and applies low voltage to 
the vhf navigation receiver and converter, 
and the power supply. 

b. As a result of application of low volt­
age to the power supply, high voltage is 
developed and is distributed directly to the 
vhf navigation receiver circuits· and from 
the vhf navigation receiver through the 
rack to the converter. Power for the panel 
lamps of the vhf navigation control unit is 
supplied through. a separate lead connected 
to the primary power source of the air­
craft. 

Section II. THEORY OF VHF NAVIGATION RECEIVER 

Note: In the following discussion, the reference designations of the vhf navigation receiver stages and 
pBI'tB 81'e frequently abbreviated. For completeness, abbreviated designations should be prefixed by the des­
ignation of the assembly in which the stage or part is contained; for example, stage V3 in rf/ if. assembly 
Al reads stage Al V3 when the reference designation is complete. 

5. Block Diagram 

The vhf navigation r~ceiver is a crystal 
controlled, navigation-communication type 
receiv.er which operates in the vhf range of 
108.00 me to 126.90 me. The vhf naviga­
tion receiver is remotely operated by the 
vhf navigation control unit to provide a total 
of 190 c~annels spaced 100 kilocycles (kc) 
apart. A block diagram of the unit is shown 
in figure 4. For complete circuit details, 
refer to the overall schematic diagram 
(fig. 73). 

a. Rf signals between 108.00 me and 
126.90 me are intercepted by the antenna, 
amplified by double-tuned rf cascode am­
plifiers V1 and V2, and applied to first 
mixer and if. filter V3 in rf/if. assembly 
Al. The output (96.3 me to 114.3 me) of 
megacycle crystal oscillator-doubler V6 
is also applied to first mixer and if. filter 
V3 in rf/if. assembly Al to produce the 
first if. signal of 11.7 me to 12.6 me. The 
first if. signal is coupled to second mixer 
V4. 

b. The output (10.0 me to 10.9 me) of 
fractional megacycle crystal oscillator 
V7 is also applied to second mixer V4 to 
produce the second if. signal of 1. 7 me. 

This second if. signal is amplified byfour 
double-tuned if. stages. The first of these 
stages is stage V5 in rf/if. assembly Al. 
The second, third, and fourth if. ampli­
fiers are stages V1, V2, and V3, respec­
tively, in if./af assembly A2. The output 
of fourth if. amplifier V3 is demodulated 
by detector and automatic gain control 
(age) stage V4 in if./af assembly A2. 

c. The detected output is applied to three 
separate circuits: cathode follower V5A, 
3quelch control V6B, and noise limiter 
V6A. Cathode follower V5A couples the 
navigation output of the vhf navigation re­
ceiver to the converter. Noise limiter V6A 
clips noise pulses and passes voice-com­
munication signals to first audio amplifier 
and squelch V5B. When properly adjusted, 
current flowing through squelch control 
V6B is small, and first audio amplifier 
and squelch V5B conducts normally with a 
detector and age V4 output present. 

d. When no signal is received, or when 
a muting circuit in the tuner assembly is 
conducting during channeling, increased 
current flowing through squelch control 
V6B cuts off first audio amplifier and 
squelch V5B silencing the vhf navigation 
receiver. Further amplification of voice 
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signals is accomplished in audio output 
V7 and the signal is applied to the vhf 
navigation control unit for volume control 
and distribution to the aircraft intercom­
munication system. 

. e. The vhf navigation receiver frequency 
1s selected by remote control oftwopawl­
driven, ratchet-rotated crystal drums in 
tuner assembly A3. The megacycle drum 
contains 19 crystals, which determine the 
value of the whole-megacycle portion of 
the channel received. The fractional meg­
acycle drum contains 10 crystals, which 
determine the value of the tenth-megacycle 
portion of the channel received. The drums 
provide a total of 190 channels with 100-kc 
spacing. 

f. The pawls associated with the meg­
acycle crystal drum, fractional megacycle 
drum, and muting circuit are mechanically 
connected to drive motor B1. Drive motor 
B1 is operated by relays K1 and K2 in 
tuner assembly A3. These relays energize 
and deenergize under control of channel 
selection signals from the vhf navigation 
control unit. 

g. The tuned circuits of rf cascode 
amplifiers V1 and V2 megacycle crystal 
oscillator-doubler V6 in rf/if. assembly 
A1 are linked by a cam and tuning plate 
MP2 (not shown) to the megacycle drum. 
This mechanical arrangement (shown by a 
dashed line) provides continuous adjust­
ment of the tuning circuits. Independent 
upper and lower frequency-limit adjust­
ments in the circuits are used to align the 
vhf navigation receiver for optimum track .... 
ing. 

h. Another cam, driven by the fractional 
megacycle drum and tuning plate MP1 (not 
shown), is linked to the tunable parts of 
first mixer end if. filter V3 in rf/if. as­
sembly Al. These parts, like their cor­
responding parts in megacycle tuning (g 
above), tune the filter in stage V3 to the 
desired intermediate frequency. 

i. Operating voltages for both the vhf 
navigation receiver and the converter are 
provided by the p owe r supply through 
the power st~.pply filter in if. / af assembly 
A2. 
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6. Rf Cascode Amplifiers Vl and V2 
(fig . 5) 

Rf cascode amplifiers V1 and V2, in rf/ 
if. assembly A1 of the vhf navigation re­
ceiver, consist of a series de coupled 
cascode circuit using two type 5718 triode 
tubes . The se s t age s amplify signals re­
ceived from the antenna and apply them to 
fir st mixer V3. 

a. Signals within the frequency range 
between 108.0 me and 126.9 me are re­
ceived by the antenna and applied through 
ANT connector J1 to an input tuning net­
work at the grid of amplifier V1. This input 
tuning network is a tank circuit consisting 
of coil L1, fixed capacitor C2, and variable 
capacitor Cl'. When a new channel is se­
lected by the megacycle channel selector 
switch on the vhf navigation control unit, 
megacycle tuning plate PM2, in tuning unit 
A3, is indexed to the correct crystal posi­
tion. Indexing the tuning plate operates the 
megacycle drum and adjusts C1 to tune the 
rf cascode amplifiers to the desired fre­
quency. 

b. The signal developed across the input 
tuning network is coupled to the control 
grid of the tube V1 by capacitor C3. The rf 
signal at the control grid rides at a de level 
between +0.5 and -4.5 volts. This voltage 
is applied through resistor R1 by the de­
tector and age circuit (para 16) through 
feedthrough capacitor Cll. Capacitor Cll 
directly couples the de level through, but 
bypasses rf signals to ground, thereby 
decoupling the rf cascode amplifiers from 
the age circuit. 

c. The cascode connection of tubes V1 
and V2 provides the high-input gain of a 
pentode, while maintaining the low-noise 
c.haracteristics of the triode tubes. Coup­
hng between the two tubes is provided by 
rf choke L2. Cathode bias for V1 is devel­
oped by current flow through resistor R2. 

d. .The operating voltage for stage V2 is 
provided by voltage divider R4 and R5, 
byp~ss capacitor C6, and feedthrough ca­
paCitor C12. The combination of R4 and R5 
places 125 volts at the control grid of V2. 

e. The signal at the output of cascoded 
amplifiers V1 and V2 is developed across 
double-tuned output tuning network C4A 
C4B, C5A, Q5B, C7, C47, L3, L4, and L12: 
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This output tuning network is adjusted by 
the positioning of the megacycle drum as 
is the input tuning network (a above). The 
tuned signal at the output of the double­
tuned network is coupled to the grid of first 
mixer V3 by capacitor C8. 

7. Megacycle Crystal Oscillator­
Doubler V6 

(fig. 6) 
Megacycle crystal oscillator-doubler V6 

uses a type 6021 twin triode connected as 
a conventional cathode-coupled, series 
mode, crystal oscillator-doubler circuit. 
The generated whole megacycle local os­
cillator signal is applied to first mixer 
V3 (para 10). 

a. One of 19 crystals mounted on the 
megacycle drum in tuner assembly A3 is 
connected between the cathodes of V6. The 
crystal to be used is selected by the. meg­
acycle channel selector switch in the vhf 
navigation control unit. Each crystal os­
cillates at series resonance on the third 
overtone mode to produce a specific fre­
quency between 48.15 me and 57.15 me. 

b. The crystal output applied to grounded 
grid amplifier V6A is amplified and cou­
pled to the control grid of split-load cathode 
follower stage V6B by capacitor C32. Re­
sistor R21 in the control grid of V6A pro­
vides a de return for the control grid. 
Inductance-capacitance (lc) circuit C28A. 
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C29, C30, and L7 functions as a trap to all 
frequencies other than the third overton~ 
of the selected crystal. Resonance of thi~ 
LC circuit is adjusted by a mechanical 
linkage (shown by dashed lines) to th~ 
megacycle drum (me-drum) .. Resistor R2a 
is the plate load resistor [or V6A. 

c. The plate circuit of cathode followel:' 
V6B is tuned to the second harmonic Of 
~he frequency amplified by V6A, by coil 
L8, and L10 and capacitors C28B, C35, 
and C36. This circuit is adjusted for each 
.:>f the different crystals on the megacycle 
drum by a mechanical coupling (shown by 
dashed lines) between tuning plate MP2 
(not shown) and variable capacitor C28B. 
Resistor R23 is the plate load for V6B. A 
de return for the control grid is provided 
by resistor R24. 

d. Resistors R26 and R25 are cathode 
resistors for V6A and V6B, respectively 
to establish the de operating conditions of 
the two triodes. Capacitor C31 is a feed­
through capacitor which decouples the 
power supply. LC network C33 and L9, in 
series, compensates for the resonantfre­
quency of the crystal holder. 

e. The output of the megacycle crystal 
oscillator-doubler is taken from a low­
impedance tap of coil L10. Thl.s signal, the 
frequency of which lies between 96.3 me 
and 114.3 me, is c~upled to the cathode of 
first mixer V3 by capacitor C9. 
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Figure 6. Megacycle crysta l osci llator-doubler V6, partia l schematic diagram. 

8. Megacycle Channel Selection Circuit 

a. The megacycle channel selection cir­
cuit determines the frequency of operation 
of megacycle crystal oscillator-doubler 
V6 (para 7). This frequency determination, 
which occurs in the form of crystal selec­
tion, is based on a signal received from 
the vhf navigation control unit (fig. 68). A 
megacycle drum (not shown), controlled by 
megacycle channel selector switch 81 on 
the vhf navigation control unit, contains 19 
crystals, the frequencies of which are 
spaced from 48.15 me to 57.15 me in 0.5-
mc steps. When the selector switch is set 
to a desired channel, the megacycle drum 
indexes to the appropriate crystal. Index­
ing to perform channel selection is ac­
complished by two switching circuits which 
control the operation of latching relays 
A3K1 (fig. 73) and A3K2 (fig. 68). These 
relays control the operation of tuner as­
sembly drive motor A3Bl. When energized, 
each relay applies operating voltage to the 
motor and removes a mechanical lock 
from the drive-pawl lever associated with 
the relay. 

b. Application of voltage to the motor 
causes it to drive an eccentrically mounted 
drive cam. The drive cam operates a 

pawl-and-ratchet mechanism associated 
with the energized relay. 

c. In the static condition, as shown in 
figure 68, the drive pawl is located at its 
home position by the latching lever on de­
energized latching relay A3K2, and the 
switching circuit is in a balanced condi­
tion. Pins 1 and 2 of A3J2 are grounded at 
both selector switch S1A end and the top 
plate end of MP2; wires 3, 4, and 5 are 
shorted together by both switches. With 
this switching arrangement, relay A3K2 is 
deenergized, since its ground lead is con­
nected to the shorting section of the top 
plate and the shorting section is not 
grounded. 

d. When the relay is deenergized, the 
amount of releasing spring tension is 
small, and the latching lever is held by, 
and in turn holds, the drive-pawl lever in 
its home position. This combined holding 
action is due to the pressure exerted by the 
lever spring on the drive-pawl lever. A 
reverse-locking pawl (not shown) is used 
to prevent counterclockwise rotation of the 
ratchet. 

e. The pawl is spring-loaded to its home 
position at all times. The index plate is 
connected by a shaft to the megacycle crys­
tal drum and by springs to the ratchet. 
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Rotation of the ratchet, therefore, results 
in similar rotation of the index plate and 
the megacycle crystal drum. Although the 
ratchet is locked in its home position, the · 
index plate would be free to move slightly, 
due to the spring coupling, if it were not 
locked. The indexing pin on the index-lock 
arm locks the index plate in position. This 
locking insures proper contact between the 
crystal pins and the wiper contacts of the 
oscillator-doubler stage. 

f. The balanced condition is upset when 
the megacycle channel selector switch is 
set to a new frequency; for example, 111 
me. The following chart shows the differ­
ence in the condition of the switch and plate 
contacts immediately after the switch posi­
tion is changed. The top plate contacts 
remain as they were in the balanced con­
dition, since the plate is still at its 108-mc 
setting. On the switch, however, two pre­
viously shorted wires (3 and 4) are con­
nected to ground. This new combination 
grounds the shorting section of the top 
plate, through vhf navigation receiver con­
nector A1J2 and control unit connector J1, 
applying a ground to the relay coil, thereby 
energizing the relay. 

Condition Bel ector swi tcb IIDd 
Condition of control 

top plate posi tiona 
wire a (G or I)b 

1 2 3 • 
Balanced Selector switch - 108 me G G I I top plate - 108 me G G I I 
Unbalanced Selector switch - 111 me G G G G top plate - 108 me ,G G I I 

&Numbers refer to wires in megacycle five-wire channel-selector 
ewit.chlng circuit. 

bG tt Connected to ground, 

l = lnsu lat.ed from ground and shorted together, 

~ 

I 
I 

I 
I 

g. Energizing latching relay A3K2 
spring-loads the latching lever to apply 
releasing pressure and connects primary 
voltage (LV+) through the energized relay 
contacts to motor A3B1. The motor rotates 
the drive cam against the drive-pawl lever, 
releasing the spring-loaded latching· lever. 
With the lever released, the drive-pawl 
lever and the index-lock arm are free to 
move away from the ratchet and the index 
plate, respectively, as the eccentrically 
mounted drive cam rotates. Rotationofthe 
drive cam permits the drive-pawllever to 
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. nat d ositlO ' move to its maximum outwar P against 
. 1 'ndexes which point the dnve paw 1 

the next ratchet toot~. drive ca~ 
h. Continued rotation of the d the inde" 

moves the drive-pawl lever an ·uons .AS 
lock arm back to their home P081 d itW 

inwar • l1.e the drive-pawl lever moves tates W' 

tates the ratchet Which, in turn r; drUJl'l i~ 
index plate. Since the megacyc drUJl'l an 
connected to the index plate, the sition· ~ 
its top plate move to a ?ew po tcning o 
this new position results m a Ill:~h tnat ?f 
the top plate switching code Wl ound 1S 
the channel selector switch, the fog lever 
removed from the relay, the l~tc t~e noJlle 
locks the drive-pawl lever m If tne toP 
position, an9 the motor stops· atcb tbe 
plate switching code does not ~ingcyci.e 
channel selector code, the opera ted unt11 
of the drive-pawl lever is repea t snoWS 
the codes agree. The following charsitionS· 
th d 1 d um P0 e co es for all crysta r 

b 
8 (G or l) 

Crystal drum poe! tion t number Top plate ocotac _...---1 

Me 
Fractional me 

v v - I 
I I I 108 o.oo G G I G 109 

G G G 
I I 110 0.10 G I I 
G I 111 

G G G 
G G 112 0.20 I I I 
G I 113 

I G G 
I 0 114 0.30 I I G 
G I 115 

G I G 
I 0 116 0.40 I G I 
G I 117 

I G G 
l 0 118 0.50 G I I 
l 119 

G I G 
l I 120 0.60 I I I 
G 0 121 

I G I 
G G 122 0. 70 I I l 
l I 123 

I I G 
G I 124 0.80 I I G 
G I 125 

G I I 
l 0 126 0.90 I G G 

'v BLANK 
G G I 

L--•. a 
r rn•8 1• T 1 MP2 to yo op Pate contact number., refer to top plate A3 ,.1 ro•S"" 

cycle 8 Witcbing lind top plate A3MOI for fraction 
b awitcbing, 

G • Conn ectad to ground 

I • Inaulated from ground lind aborted together. 

·reS . ron Wl t:S l. Megacycle frequency selec 1 nSien 
0 1 through 5 have switching t~a 

0
te.re. 

byPassed to ground by 0.01-rrllcr
55 

(M' 
capacitors A1C51 through AlC 
73(!)). 
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amplitude of the if. signal is determined 
by the level of the age voltage at the con­
trol grid. The plate of the first mixer is 
connected to the double-tuned first if 
filter, which passes the if. sign~l. · 

c. Resistor R7 is the cathode resistor. 
Resistor R10 is the plate load. Resistor 
R8 develops the screen potential. Feed­
through capacitors C10 and C13 bypass the 
screen and plate resistors; respectively. 

d. The first if. filter is a double-tuned 
circuit connected between first mixer V3 
and the control grid of second mixer V4. 
The filter, which consists of capacitors 
C14 through C21 and C67, coils L5 and L6 
and resistors R9 and Rll, provides band~ 
pass fractional megacycle tuning of the 
first if. signal. Tuning of the filter is ac­
complished by slug-tuning the two circuits 
over the frequency range of 11.7 me to 
12.6 me. The tuning slug shaftisdrivenby 
a cam which is geared to the fractional 

megacycle drum. 

11. Fractional Megacycle Crystal 
Oscillator V7 

a. Crystal oscillator V7 (fig., 9) is a type 
5718 triode connected as a Pierce type 
oscillator to generate frequencies between 
10.0 and 10.9 me in 0.1-mc steps. The 
stage develops a stable local oscillator 
injection frequency for the second mixer. 
The frequency of the oscillator is con­
trolled by the fractional megacycle drum 
crystals which are inserted between the 
grid and plate of the tube. 

b. Resistor R27 and capacitor C37 are a 
resistance-capacitance (rc) grid network. 
Resistor R28 is the plate resistor and 
choke L13 serves as an inductive load. 
Capacitor C38 compensates for the capac-

itance of the crystal drum. 

12. Fractional Megacycle Channel 
Selection Circuit 

a. The fractional megacycle channel 
selection circuit receives a signal from the 
vhf navigation control unit to perform a 
mechanical crystal selection operation for 
fr actlonal megacycle crystal oscillator V7. 

b. A fractional megacycle drum, con­
tro !led by the fractional megacycle channel 
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Figure 7. Megacycle t'Uning mechanism, ('Unctional diagram. 

selector switch on the vhf navigation con­
trol unit contains 10 crystals spaced from 
0.0 ~c t~ 0.9 me in 0.1-mc steps. Opera­
tion of this drum and the associated cir­
cuits is essentially the same as the oper­
ation of the megacycle channel selection 
circuit (para 8). The switching sequence 
code for fractional megacycle channel se­
lection is contained in paragraph 8h. The 
selection wires are bypa.ssed to ground by 
capacitors C57 through C61 (fig. 73(!)). 

13. Fractional Megacycle Tuning 

a. Fractional megacycle tuning is ac­
complished by slug-tuning the if. filter in 
the output circuit of first mixer A1 V3 
(para 10). The ferrite cores which tune 
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coils A1L5 and A1L6 (fig. 10) in the first 
if. filter are cam driven by a shaft whicb 
is geared to the fractional megacycle crys~ 
tal drum. 

b. The cores are spring-loaded to pre~ 
vent unintentional rotation of their threaded 
shafts, but they can be turned with a small 
capstan wrench to increase or decrease 
their penetration into the coil. 

14. Second Mixer V4 

a. Second mixer V4 (fig. 9) is a type 5899 
pentode connected as a nonlinear ampli­
fier to beat the filtered output of first 
mixer V3 against the output of fractional 
megacycle crystaf oscillator V7. The re­
sulting if. signal is applied to first 1. 7-mc 
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Figure 8. First mi zer V :J and if. filter, partial schematic diagram. 

if. amplifier V5. The output of the first if. 
filter (11.7 me to 12.6 me) is coupled to 
the grid of V4, and the injection frequency 
(10.0 me to 10.9 me), obtained from frac­
tional megacycle crystal oscillator V7, is 
coupled to the cathode of V4 by capacitor 
C22. 

b. The first if. signal beats with the 
injection frequency to produce the second 
if. signal of 1. 7 me. The output of second 
mixer V4 is coupled to first 1.7-mc am­
plifier V3 by double-tuned, 1.7-mc if. 
transformer T1, which is pretuned and 
hermetically sealed. The transformer is 
tuned to pass the difference frequency 
(1. 7 me) of the second mixer and attentuate 
all other frequencies. The secondary of 
transformer T1 is tapped for optimum 
impedance matching to the grid of tube V5; 
the low side of the secondary is connected 
to the age circuit through decoupling cir­
cuit R15 and C25. 

c. Resistor R12 is the cathode resistor, 
R14 and C24 make up a plate decoupling 
network, and R13 (bypassed by C23) is the 
screen potential developing resistor. 

15. Amplifier Stages, 1.7-Mc If. 
a. The 1. 7-mc if. amplifier stages, con­

sisting of V5 (fig. 11), V1, V2, and V3, are 
used to raise the amplitude of signals re­
ceived from second mixer V4 to a level 
sufficient for application to detector and 
age A2V4. First amplifier V5 is a type 
5899 pentode tube. The remaining three 
1.7-mc amplifiers, Vl, V2, and V3 of if./ 
af assembly A2, are also 5899 pentodes. 
Interconnection of the signal circuits of 
assemblies Al and A2 is made through a 
miniature coaxial cable which is connected 
at pin A1P5. 

b. Potentiometer A1R17, series-con­
nected with cathode resistor A1R16, is 
adjusted to control the overall if. gain by 
controlling the cathode bias of tube A1 V5. 
Both resistors are bypassed by capacitor 
A1C26. 

c. Resistor R18 establishes the screen 
grid potential. It is bypassed by capacitor 
C27. Resistor R19 is the plate load re­
sistor. Signals developed across this load 
are coupled to second 1. 7-mc if. amplifier 
A2 V1 by capacitor A2 C2 and resistor A2R2. 
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Figure 9. Fractional megacyc le crystal oscillator 
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diagram. 

d. The second, third, and fourth 1. 7-mc 
if. amplifiers, A2V1, A2V2, andA2V3, are 
almost identical in operation. The differ­
ence is that A2V1 is controlled by the age 
circuit, and A2V2 and A2V3 are not. Re..;.. 
sistors A2R3, A2R6, and A2R10 are cathode 
resistors for their respective stages and 
are bypassed by capacitors A2C3, A2C6, 
and A2C10. Resistors A2R4, A2R7, and 
A2R11 are screen-dropping resistors and 
are bypassed by capacitors A2C4, A2C7, 
and A2Cl1, respectively. The RC networks, 
A2R5-A2C5, A2R8-A2C8, and A2R12-
A2C13-A2C14, are decoupling networks 
for transformers A2T1, A2T2, and A2T3. 
The parallel combination of capacitors 
A2C12, A2C13, and A2C14 acts to reduce 
the effects of modulation rise, which is 
common to receivers controlled by an age 
circuit. 
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16. Detector and Age V4 
Detector and age stage V4 (fig. 12) use 

a type 58 96 twin diode connected to the out..... 
put of fourth 1.7-mc if. amplifierA2V~. 
Stage V4 is used to detect VOR, localizel' , 
and communication signals, and to develOt;> 
age voltages. 

a. The output of fourth 1. 7-mc if. amplk 
fier V3 is applied to navigation de tecto 
V4A. The positive portion of the if. signa..} 
causes V4A to conduct by an amount tha.. 
is proportional to the amplitude of the it, 
signal. 

b. Resistors R14 and R17 form the diod~ 
load and, with capacitors C16 and CI7 
form a dual-section, low-pass filter net-. 
work to filter the if. component from th~ 
navigation output signal. Capacitor Cl9 i 
a cathode bypass capacitor which place 
the cathode of V4A at signal groundpoten' 
tial. 

c. Resistors R13 and R44 are used t~ 
control the phase shift of the 30-cps nav .... 
igation output. This phase shift, which i~ 
caused by the time constants of the detec ..... 
tor circuit and the age circuit, causes th~ 
navigation output signal to lead the modula ... 
tion envelope by approximately 192° when 

·the output line is open-circuited. The value 
of resistor R44 is selected at the factory 
to produce an open-circuit phase shift 
across the entire vhf navigation receiver 
of exactly 192°. 

Caution: Parts which affect the phase 
shift are capacitors C16, Cl7, C18, and 
C19, resistors R13 and R14, and if. trans· 
former T3. If one or more of these parts 
are changed, the vhf navigation receiver 
must be tested as outlined in paragraph 
101. 

d. Communication and age detector V4B 
develops an audio frequency ( af) output 
voltage across capacitor C22. The ampli­
tude of the af voltage is proportional to the 
amplitude of the if. signal. The detected 
output, filtered by low-pass filter R22 and 
R26 and capacitor C22, is applied to first 
audio amplifier V5B and through resistor 
R26 to noise limiter V6A (para 18) and 
squelch control V6B (para 19). 

e. When a carrier is present, a voltage, 
the magnitude of which varies proportion­
ally with the strength of the received 
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signal, is developed across capacitor C18. 
This voltage (the polarity shown) is added 
algebraically across resistors R16, R45, 
and R15 to +68 volts. The +68 volts is 
maintained at the intersection of resistors 
R37 and R45 by Zener diode CR4. Zener 
diodes act as normal diodes in the for-

ward direction of current flow and act as 
opposite-polarity diodes in the reverse 
current direction when the reverse break­
down (Zener) voltage is exceeded. The sum 
of the +68 volts and the voltage at C18 
produces an age voltage of from +0.5 to 
-4.5 volts. The value of this voltage depends 

17 



I
~k~ 

Rl3 
220K 

Rl4 
15K Rl7 

33K 

R44 Cl7 

-::-(NOTE 2lJ 100 

NAV OET 
OUTPUT 

TO 
CATHODE FOLLOWER 

V5A 

NOTES: 

Rl5 
220K 

Cl5 
T 2.2UF 

R45 
(NOTE 2) 

CR2 R9 
H06226 lOOK 

AGC 
VOLTAGE TO RF I IF '----+-- AMPLIFIERS A!'.D 

C9 
2.2uFT 

FIRST MIXER 

TO 
r---+---------- SQUELCH CONTROL 

CR4 
6BV 
ZENER 

R37 
56K 

+ 250V 

V6B 

I. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OH MS, CAPACITANCES ARE IN UUF. 

2. VALUE DETERMINED DURING FACTORY ALIGNMENT. 

3. ALL PARTS ARE LOCATED ON IFIAF ASSE MBLY A2. TM5826- 2 15- 35- 13 

Figure 12. Detector and age V #, part ia l sc hematic diagram. 

upon the strength of the received signal. 
The voltage at the intersection of resistors 
R45 and R47 is applied to squelch control 
V6B (para 19). 

f. The age voltage is applied to the rf 
and if. amplifiers and to the first mixer to 
control the gain of the vhf navigation re­
ceiver. Age clamping diode CR3 prevents 
the age line from rising above +0.5 voltin 
the absence of a carrier. 

g. Resistor R45 is adjusted at the fac­
tory to set the age delay time by establish­
ing the voltage threshold which must be 
exceeded before an age voltage is devel­
oped. Age decoupling resistor R9 is shunted 
by diode CR2 to allow rapid changes in age 
potential to occur while forcing ripple 
voltages and age voltages of less than 0.5 
volt to pass through delaying filter C9 and 
C15 and resistor R9. 

17. Cathode Follower VSA 

Cathode follower V5A (A2V5, fig. 73@) 
couples the outputs of the A section of 
detector and age V4 to the converter (nav 
output). 

a. Cathode follower V5A provides a low­
impedance, low-level navigation signal 
across cathode load resistor R21 for the 
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converter. The stage isolates navigation 
detector section of V4 from the converter 
to minimize phase shift due to the variable­
load effect of the converter. It also pro­
vides a second isolated output, across 
divider-load resistors R18 and R19, which 
may also be used for connection to a 0- to 
!-milliampere (rna) tuning meter during 
test. Capacitor C39 at pin 4 of J4 bypasses 
the tuning meter line to ground. 

b. Resistor R20 is the plate resistor, and 
capacitor C20 is a bypass capacitor for 
the primary cathode follower output. 

18. Noise Limiter V6A 

a. Noise limiter V( \(fig. 13) is a series­
type limiter used to reduce the noise in 
signals received from detector and age 
V4 prior to application to first audio and 
squelch V5B. Due to the action of detector 
output, coupled by C21 and R25, the lim­
iter is normally conducting. When an un­
modulated carrier is received, current 
flow through V6A is constant and the volt­
age drop across resistor R29 is also con­
stant (polarity as shown). When the carrier 
is modulated, the. audio signal passes 
through the limiter, which appears as a 
low resistance when conducting, and is 
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developed across resistor R29. The voltage 
developed across resistor R29 is coupled 
to the grid of first audio amplifier V5B by 
capacitor C25. 

b. During a burst of noise, the voltage 
at point A, figure 13, becomes negative 
with respect to point B, and tube V6A is 
cut off. Since current flow through the tube 
stops, the noise pulse is not developed 
across resistor R29. Capacitor C23 in the 
filter circuit, which also includes resistors 
R27 and R28. tends to maintain the voltage 
at point C at the average level of the ap­
plied audio during the time that tube V6A 
is cut off. After the noise pulse ends, the 
tube again conducts. 

19. Squelch Control V6B 

a. Squelch control stage V6B (fig. 13) 
controls conduction in first audio and 
squelch tube V5B. Control is accomplished 
by applying sufficient bias voltage to cut 
off V5B in the absence of a carrier. 

b. The plate of V6B is direct-coupled 
through resistor R32 to the control grid of 
V5B. The control grid of tube V5B and the 
plate of tube V6B are at the same de poten­
tial (38 or 68 volts). Rapid changes in this 
potential are decoupled from the power 
supply by capacitor C26. In the absence of 
a carrier, a potential of 6 volts is placed 
on the grid of squelch control V6B by the 
voltage divider action of the SQUELCH 
control in the vhf navigation control unit 
and resistorf3 R31, R24, R23 and R30, 
causing tube V6B to conduct. Capacitors 
C49 (fig. 73) and C50 bypass squelch levels 
to ground. 

c. When tube V6B (fig. 13) conducts, its 
plate voltage (applied through resistor 
R33) and the grid voltage of tube V5B are 
reduced to approximately 38 volts de. The 
cathode of tube V5B has a potential of 70 
volts de which, when the grid voltage is 
reduced, serves to cut the tube off. 

d. When a carrier is present, a negative 
voltage is developed across resistor R23, 

19 



and applied to the grid of the squelch con­
trol tube throw.gh resistor R24. This neg­
ative voltage cancels all or most of the 
positive 6 volts on the grid of V6B. Ca­
pacitor C27 bypasses high-frequency de­
tector noise to ground, preventing these 
noise signals from acting like a carrier 
input and cancelling the 6 volts on the grid. 
As a result of this cancelling action, con­
duction in tube V6B is decreased. With 
reduced current flow through tube V6B, 
the de potential on the grid of tube V5B 
increases to approximately 68 volts, and 
tube V5B conducts and amplifies the de­
tected audio. 

e. Voltage divider network R34 and R36 
provides a positive potential to the cathode. 
Capacitor C28 is a bypass capacitor for 
the cathode. 

f. The SQUELCH control in the vhf 
navigation control unit adjusts the thresh­
old level of the squelch circuit by de­
termining the value of the voltage divider 
in which it is contained. It thereby con­
trols the level of the positive de voltage 
applied to the grid of the squelch control 
tube. 

g. A muting circuit, controlled by tuner 
assembly relay K1 or K2 applies LV+ to 
the control grid of V6B during vhfnaviga­
tion receiver channeling to silence the 
unit. Capacitor C24 and diode CR5 prevent 
the production of switching transients when 
the relay contacts operate. 

20. First Audio and Squelch VSB 
(fig. 13) 

a. First audio and squelch V5B use one­
half of a type 6021 twin triode to amplify 
audion signals received from noise limiter 
V6A. The outputs of first audio and squelch 
V5B are applied to audio output V7. The 
grid bias of V5B is controlled by squelch 
control tube V6B. Tube V5B operates as a 
voltage amplifier to supply the required 
driving potential for audio output stage V7. 

b Resistor R35 and capacitor C29 pro­
vid~ cathode bias for the stage. Resistor 
R38 is the plate load resistor and capacitor 
C30 couples the audio outputs to audio 
amplifier V7. 
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21. Audio Output V7 

a. The output voltage of first audio and 
squelch V5B is developed across resis tor 
R39 (fig. 1~). Audio output V7, aty-pe 5902 
beam-power pentode~ amplifies these sig­
nals to provide audiO power to the air­
craft's intercommunication syste:rn. The 
gain of V7 is controlled automatically by 
switch S2. The switch is operated by tun­
ing assembly motor B1: . 

b. When the vhf naVIgation receiver is 
tuned to a channel in the high-level mod­
ulation communication band (118.00 me to 
126.90 me), the drive cam, driven by motor 
B1, sets S2 to position shown in figure 14, 
connecting re~?istor R30 in par.allel witll 
resistor R39. Paralleling resistor R39 
reduces the output of stage V7 to the level 
obtained from low-level modulation nav­
igation-band audio signals. 

c. Resistor R1 and capacitor C1 set t he 
high-frequency rolloff point of the stage at 
approximately 2,500 cps. . 

d. Capacitor C37 and resistor R40 es­
tablish the cathode bias of the stage. Cath­
ode potentials are regulated by Zener 
diode CR6, which maintains the .cathode 
supply voltage at 100 volts. Capacitor C31 
and resistor R43 form a. low-pass filter 
which prevents oscillation in output trans­
former T4. The audio outputs developed 
across the primary of transformer T4 are 
bypassed by capacitors C63 and C38 at 
pin B of connector J3 (fig. 73(!)) and pin 2 
of connector J4. 

22. Primary and HV+ Power Distribution 
(fig. 73) 

a. Primary power (LV+) is applied 
through the rack to the vhf navigation re­
ceiver when the VOL-OFF power switch 
on the vhf navigation control unit is oper­
ated to ON. Primary power is filtered bY 
choke L2 and capacitor C35C and is ap­
plied through current-limiting resistor 
R42 to the two 3/4-ampere, series-con­
nected branches of the vhf navigation re­
ceiver heater circuit. In the filament cir­
cuit, LV+ is f i It e r e d by coil Lll and 
capacitors C45 and C41. The filaments are 
further decoupled by feedthrough capac­
itors C39, C40, C42, C43, C44, and C46. 
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Primary power is also applied through pin 
2 of J3 to the power supply. 

b. A +260-volt high-voltage level is ap­
plied from the power supply on pin 3 of 
connector J3 and pin 7 of connector J4 
(fig. 69) through either the wired plug, 
which shorts pins A and E of connector J3, 
or through the circuits of a vhf transmitter 
which can be connected at this point. The 
filters, consisting of choke L1, capacftor 
C36 and C33 are used to remove riople 
voltage from the power supply output. The 
filtered output of 250 volts de is applied to 
the 250-volt bus wire for distribution 
throughout the vhf navigation receiver and 
through pin 7 of connector J4, to the rack 
for application to the converter. The 240-
volt line is filtered by resistor R41 and 

FROM FIRST 

capacitors C34 and C35A and is applied 
across Zener diode CR6 (fig. 73@) to 
produce a regulated source of +100 volts. 
The 100-volt line is connected to the plates 
of V3, V4, V5, and V7 in rf/if. assembly 
A1 (fig. 69) through series plate load im­
pedances. 

c. The LV+ lines in the vhf navigation 
receiver are bypassed by capacitors C64 
(fig. 73(!)) and C40. The +260-volt power 
supply line is bypassed by capacitors C62 
and C65. The ground line, which is used 
for connection to a vhf communication 
transmitter att pin C of connector J3, is 
bypassed by capacitor C66. Complete dis­
tribution of the LV+ line is discussed in 
paragraph 54. 
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Figure 14. Audio output V7, partial schematic diagram. 

Section Ill. THEORY OF CONVERTER 

23. General 
The converter receives navigational in­

formation from the vhf navigati'on receiver 
and interprets VOR data in such a way that 
the bearing of the receiving antenna from 

the transmitting antenna can be de­
termined. The converter also accepts run­
way localizer information from the vhf 
navigation receiver and converts it to a 
form that is presented visually on the 
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course indicator. A block diagram of the 
unit is shown in figure 15. For complete 
circuit details, refer to the overall 
schematic diagram (fig. 74). 

24. VOR Circuits, Block Diagram 
Discussion 

a. The VOR navigational signal from the 
vhf navigation receiver consists of two 
independent signal components (para 2). 
One has a 30-cps frequency and is known 
as the variable channel component. Its 
phase in space at any given instant depends 
upon the bearing of the vhf navigation re­
ceiver from the VOR transmitter. The 
other component has an approximately 10-
kc (actually 9, 960 cps) frequency and is 
known as the reference channel compo­
nent. This component is frequency- mod­
ulated (fm) at a 30.:.cps rate to 480 cps 
above and below 9, 960 cps. The phase of 
the reference channel component is in­
dependent of the bearing from the trans­
mitter. Omnidirectional range transmis­
sion is such that for a signal received on 
the due north (magnetic) bearing of the 
VOR station, the amplitude modulation of 
the 30-cps variable channel component is 
in phase with the 30-cps frequency mod­
ulation of the 10-kc channel component. 
When the VOR signal is being received, 
data presented by the course indicator are 
oo to or 180° from the station. (All bear­
ings are magnetic in VOR operation.) At 
all points around the transmitter, the two 
30-cps signals differ in phase by an amount 
equal .. to the aircraft's bearing from the 
transmitter. The VOR section of the con­
verter, with the aid of the course indicator, 
measures this phase difference. The phase 
difference is then read on the course in­
dicator as a bearing to or from the VOR 
station. 

b. During VOR operation, relays K201 
and K202 (fig. 15) are both deenergized. 
The 10-kc fm signal from the vhf naviga­
tion receiver is coupled by 10-kc high­
pass filter C201 to 10-kc amplifier V201A. 
The output of 10-kc amplifier V201A is 
applied to limiter CR201 and CR202. Lim­
iter CR201 and CR202, operating at a 
potential established by voltage regulator 

22 

V202, removes amplitude variations th\t 
might be present on the 10-kc fm signQ. 

c. Further amplification of the signQ 
which has been reduced to approximately 
one-third of its original amplitude by filt~:r 
C201 and limiter CR201 and CR202, t~s 
place in second 10-kc amplifier V203t\. 
The output of 10-kc amplifier V203A ts 
applied to the discriminator. The dis ... 
criminator demodulates the 30-cps sign\} 
component and applies it through 30-cp8 
amplifier V203B and cathode followel" 
V204A to the course selector portion C)f 
the course indicator. 

d. The phase of the 30-cps modulatiQn 
signal is shifted by the combined operation 
of the course selector in the course indt ... 
cator and a phase splitter in the converter 
VOR reference channel. The phase-shifted 
signal is amplified by 30-cps amplifie:r 
V205A. The twin-T filter removes un ... 
desirable 60-cps harmonics and any pro.... 
peller modulation that may be present. 
(Propeller modulation is a signal modula­
tion caused by action of the propeller on 
p:.·opeller -driven aircraft in the path Qf 
received signals.) The filtered output Of 
the twin- T filter is further amplified b 
30-cps amplifier V204B for application to 
VOR flag emphasizer V207 and trans .... 
former T201 in the course indication cir .... 
cuits. 

e. During the time in which the filtered 
and amplified 30-cps signal is being ap .... 
plied to VOR flag emphasizer V207 and 
transformer T201, the variable-component 
30-cps signal is passed through a 30-CPlS 
vilter in the VOR variable channel to 30-.. 
cps amplifier V205B. The output of 30 ... 
cps amp 1 if i e r V205B is applied to the 
twin-T filter. The twin-T filter removelS 
undesirable harmonics and any propelle:t­
modulation that may be present. The fil ... 
tered signal is than applied to 30-cps 
amplifier V201B. The amplified output of 
V201B is applied to VOR flag emphasize:t­
V207 and transformer T202 in the indica ... 
tion circuits. 

f. If either the reference channel 30-
cps signal or the variable channel 30-cps 
signal is of insuff~cient amplitude to in­
sure proper operation of the vhf naviga­
tion set, the VOR flag emphasizer acts to 



shunt the output c1rcuit.of the associated 
30-cps amplifier (V204B or V201B, re­
spectively). With either amplifier shunted 
in this manner, the outputs of trans­
formers T201 and T202 are rectified in 
cross pointer (C-P) and flag circuits of 
the indication circuits. The rectified volt­
ages are applied through the normally 
closed contacts of relay K202 to cause the 
OFF vertical flag in the course indicator 
to appear. With the OFF vertical flag 
visible, the data being received by the vhf 
navigation set are known to be unusable . 

g. If the outputs of the two channels, 
taken from transformers T201 and T202, 
are sufficient in amplitude, they are com­
bined in the C-P and flag circuits and ap­
plied to the course indicator to cause the 
flag to be removed from view. They also 
are combined to cause a deflection of the 
vertical pointer in the course indicator 
whenever the phase-shifted reference volt­
age is out of phase with the variable volt­
age. 

h. Transformer T201 and T202 outputs 
are also rectified and combined in the 
c-P and flag circuit to produce a signal 
which is applied to the TO-FROM meter 
in the course indicator. If the variable 
voltage has a phase which is ±90° less 
than the phase of the shifted reference 
voltage, the TO-FROM meter indicates 
TO. If the phase difference between the 
signals is greater than ±90°, the meter 
indicates FROM. 

25. Localizer Circuits, Block Diagram 
Discussion 

(fig. 15) 

a. During localizer operC:~.tion, a local­
izer selection signal from the vhf naviga­
tion control unit energizes relays K201 
and K202. Navigation data are then applied 
to 90/150-cps amplifier V206A. The output 
of this stage is further amplified by 90/ 
150-cps amplifier V206B. The amplified 
localizer signal is separated into two 
components by 90/150-cps filters. These 
components, whose frequencies are 90 and 
150 cps, are reqtified and compared by a 
balanced circuit in the filters. 

b. If there is a difference in the two 

components, the resulting output is applied 
to the vertical pointer in the course indi­
cator to cause the appropriate deflection. 
If either component is missing, the output 
of the 90/150-cps filters applied through 
the normally closed contacts of relay K202 
causes the OFF vertical flag to appear. 

26. VOR Reference Channel, 10-Kc Filter 
C201 and 10-Kc Amplifier V201A 

a. Ten-kc filter C201 (fig. 15) and 10-
kc amplifier V201A separate the 30-cps 
component of VOR signals, received from 
the vhf navigation receiver, from the 10-
kc component and amplify the 10-kc com­
ponent for application to the limiter. 

b. During VOR operation, selection of a 
VOR frequency in the vhf navigation control 
unit causes high voltage (HV+) to be ap­
plied to the VOR channels, and causes 
navigation data to be applied through nor­
mally closed contacts of relay K201 to 
10-kc filter C201 in the VOR reference 
channel. Ten-kc filter C201 is a high-pass 
filter which appears as a high impedance 
to 30-cps signals. 

c. The 10-kc signals are passed by 10-kc 
filter C201 and develop a voltage across 
grid resistor R201 (fig. 16) of 10-kc am­
plifier V201. This amplifier is a conven­
tional triode amplifier made up of one-half 
of a type 5670 tube. Resistor R202 is an 
unbypassed cathode resistor and resistor 
R203 is the plate load. The amplified output 
is coupled to the limiter by capacitor 
C202. 

27. VOR Reference Channel, Voltage Regu· 
lator V202, and Limiter 

a. Voltage regulator V202 (fig. 16) is a 
type 5783 gas filled tube used to maintain 
a regulated de potential at the junction of 
resistors R205 and R206. The limiter is 
made up of crystal diodes CR201 and CR202 
and resistors R204, R205, and R207. The 
limiter removes any residual amplitude 
modulation (am.) that may be present on the 
10-kc fm signal before the signal is applied 
to 10-kc amplifier V203. 

b. Resistor R206 and voltage regulator 
V202 function as a voltage divider and 
develop a potential of 95 volts at their 
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intersection. This voltage is used as a de 
pedestal on which the signal rides. With 
the signal at a de reference level of 95 
volts, the signal is above the level of most 
noise signals. The limited flat-topped fm 
carrier is coupled to the following stage 
by capacitor C203. 

28. VOR Reference Channel, 10-Kc 
Amplifier V203A 

Outputs of the VOR reference channel 
limiter (para 27) are amplified by 10-kc 
amplifier V203A (fig. 16). Stage V203A is 
connected as a triode amplifier using one­
half of a type 5670 tube. Resistor R208 is 
the grid de return resistor. Cathode bias is 
developed by tube current through resistor 
R209. The output of V203A is transformer 
coupled to the discriminator. 

29. VOR Reference Channel, Discriminator 

a. The discriminator (fig. 16) uses crys­
tal diodes CR203 and CR204 connected as 
a ratio detector to convert the frequency 
variations developed across the secondary 
of the double-tuned transformer in plug-in 
assembly Z201 to amplitude variations of 
the 30-cps carrier. The outputs of the dis­
criminator are applies to 30-cps amplifier 
V203:{3. Diodes CR203 and CR204 rectify 
the voltages appearing at the secondary of 
the Z201 transformer. The resulting volt­
ages at the out put of the two diodes are 
added across load resistors R211 andR212. 

b. Because of the amplitude-stabilizing 
action of the limiter (para 27), the sum of 
the voltages across resistors R211 and 
R212, and therefore across capacitors 
C204 and C205, is effectively constant. 
When the 10-kc carrier frequency shifts 
with modulation, the sum of the voltages 
across C204 and C205 remains constant, 
but the voltage across each individual 
capacitor changes. If the frequency in­
creases, the charge across capacitor C204 
is greater than the charge across capacitor 
C205. If the frequency decreases, capac­
itor C204 partially discharges through 
capacitor C205. Thus, the voltage dropped 
across resistor R213 and the parallel 
combination of capacitors C240 and C206 

varies at the same rate as the ratio of the 
voltage charges across capacitors C204 
and C205. 

c. Resistors R213 and R214 and capac­
itors C240 and C206 make up a phase­
shift network which compensates for phase 
shift in the discriminator. The value of 
capacitor C240 is selected at the factory 
to provide the compensating shift. 

d. The transformer winding of Z201 that 
is connected between the center tap of the 
secondary winding and the intersection of 
capacitors C204 and C205 is essentially 
a low-impedance (untuned) source. Use of 
this low- impedance source permits the use 
of a high-impedance primary; thereby es­
tablishing an impedance matching action 
which produces higher gain than would 
otherwise be possible. 

e. The amplitude-modulated 30-cps sig­
nal, at the output of the discriminator 
phase-shift compensatior1 network, is ap­
plied to 30-cps amplifier V203B. 

30. VOR Reference Channel, 30-Cps 
Amplifier V203B 

Amplifier V203B (fig. 16) amplifies the 
30-cps am. output of the discriminator for 
application to cathode follower V204A. The 
amplifier is a standard triode amplifier 
using one-half of a type 5670 tube. Cathode 
bias is developed by current flow through 
resistor R215. The signal output voltage of 
V203B is developed across resistor R216. 
Resistor R217 and capacitor C207 A make 
up the plate decoupling network. The volt­
age drop appearing across the tube is 
coupled to cathode follower V204A by ca­
pacitor C208. 

31. VOR Reference Channel, Cathode Fol­
lower V204A 

a. Cathode follower V204A (fig. 16), 
couples the output of 30-cps amplifier 
V203B to the course selector circuit of the 
course indicator. Resistor R220 is the 
plate (voltage dropping) resistor, which is 
decoupled by the parallel coJI1bination of 
capacitor C209A and C209B. 

b. The cathode load, represented by the 
course indicator, maintains the cathode at 
a de level of 6.6 volts. Since this potential 
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would present excessive bias for the tube, 
compensation is providetl by connecting the 
control grid through resistor R218 to the 
1.0-volt point on voltage divider R21g, 
R210, and R206 at the output of voltage 
regulator V202. The load, represented by 
the course indicator, is connected at pin 3 
of connector J204 (fig. 73). 

32. VOR Reference Channel, Phase Splitter, 
and 30-Cps Amplifier V205A 

The phase splitter and 30-cps amplifier 
V205A (fig. 16) receive th,e output voltages 
from the course indicator. The phase 
splitter performs a vector addition of the 
output voltages to produce an input to the 
amplifier which is directly proportional to 
the amplitude of the cathode follower 
V204A outputs. However, the phase of the 
amplifier input is shifted by an amount that 
is proportional to the angular displace­
ment of the course selector in the course 
indicator. The resulting signal is amplified 
by 30-cps amplifier V205A for application 
to the twin- T filter. 

a. The phase splitter in the VOR ref­
erence channel consists of a phase-shift 
circuit, made up of resistors R221 and 
R222 and capacitor C210; and a phase 
compensation circuit, made up of resistors 
R223, R224, and R225 and capacitor C211. 

b. Voltage inputs to the phase-shifting 
circuit are taken from the stators of a 
resolver in the course indicator (fig. 40). 
These inputs, appearing at pins 4 and 5 of 
connector J204 (fig. 16), are at values 
which are sine and cosine functions of the 
voltage output of cathode follower V204A. 
If stator No. 1 (S1) has maximum inductive 
coupling to the rotor when the winding of 
the resolver rotor is at a position desig­
nated as 0, the output of that stator is a 
cosine function of the rotor input. Under 
the same rotor positioning conditions, the 
output of S2 is a sine function of the input 
to the rotor. The value of the sine and 
cosine at any given time is dependent upon 
the positioning of the rotor. Thus, assum­
ing that 1 volt is applied to the rotor, 
positioning the rotor at the 0 position pro­
duces a 1-volt output atS2 (cosine of 0°=1) 
and . 0-volt output at S1 (sine of 0°-0.0). 
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Rotation of the rotor through goo produc~ 
a 0- volt output at S2 (cosine of 90° =0) ~ 
~ 1-volt output at S1 (sine of goo-1). Rot,_ 
bon of the rotor through 30° produces 
0.866-volt output at S2 (cosine of 30\~ 
-0 ~866) and a 0.5-volt output at S1 (sinel;)f 
30 -0 .5). 

c. The Sl and S2 outputs are appli~ 
across the serie s combination of resisto~ 
R221 and R222 through capacitor C21() 
Resistor R222 has a value between 0 ~d 
20 kilohms. The final value is selected to 
compensate for differences in the imJ)e(t_ 
anc~s . of t.he two stators and for sligbt 
vanahons m the goo mechanical differen~e 
between the two stators . Capacitor C2to 
has an impedance, at the 30-cps operati~ 
frequency of the resolver and phase split­
ter , that is approximately equal to the total 
resistance of R221 and R222. 

d. Stator outputs applied at the Sl and 
S2 inputs of the phase-shifting circuit are 
vectorially added at the intersection of 
capacitor C210 and resistor R221. Sin~ 
the resistive and capacitive impedan%s 
have the s ame value, the vector addlti~:>n 
produces an output which is shifted 4so 
from the input to the rotor. The amplitutte 
of this output is equal to the amplitude of 
the rotor input. 

e. Rotation of the course selector kn~:>b 
on the course indicator rotates the rot~:>r 
of the r esolver. Rotation of the rotor 
causes the amplitude of the S1 and S2 
voltages to change at rates that are func­
tions of the cosine and sine of the rotor 
angle (b above). Vector addition of these 
two voltages at the intersection of C210 
and R221 still produces a voltage the 
amplitude of which is the same as the 
amplitude of the rotor input voltage. Since 
the addition is vectorial, the phase of the 
sum voltage is shifted45°, plus the number 
of degrees that the rotor (course selector 
knob) is displaced. 

f. The outputs of the phase-shifting cir­
cuit are applied to the phase compensation 
circuit. The phase compensation circuit is 
similar to the resistor capacitor portion 
of the phase-shifting circuit. The imped­
ance of capacitor C211 (at the 30-cps 
operating frequency) is effectively equal 
to the resistive impedance of resistors 



R221 through R224 and the selected portion 
of R225. As a result, another 45° phase 
shift is introduced, which is opposite in 
polarity to the original 45° phase shift. 
Thus, the signal applied to 30-cps ampli­
fier V205A has an amplitude which is 
directly equivalent to the amplitude of the 
cathode follower V204A output, but which 
is shifted in phase by the same amount that 
the course selector knob of the course 
indicator is rotated. 

g. Amplifier V205A is connected as a 
triode amplifier, using one-half of a type 
5751 tube. The conducting level of the tube 
is established by adjustment of reference 
(ref) level potentiometer R226. Resistor 
R227 forms a fixed portion of the cathode 
resistance and resistor R228 is the plate 
load. 

33. VOR Reference Channel, Twin-T Fi Iter 
The twin-T filter (fig. 16) receives the 

output of 30-cps amplifier V205A. Any 60-
cps signal components present in this 
output are removed by this filter, and the 
resulting voltage is applied to 30-cps 
amplifier V204B. Twin-T fi 1 te r C212, 
C213, C214, C215, and R229, R230, and 
R231 is aparallel-Tnetworkwhichrejects 
any 60-cps signal component or propeller 
modulation present on the reference chan­
nel signal. The filtered output is coupled 
by the parallel combination of capacitors 
C216 and C217 to 30-cps amplifier V204B. 

34. VOR Reference Channel, 30-Cps 
Amplifier V204B 

The final 30-cps amplifier in the VOR 
reference channel (fig. 16), stage V204B, 
amplifies the signals received from the 
twin-T filter' and applies them to the in­
dication circuits in the converter. The 
amplifier uses one-half of a 5670 tube. 
Resistor R232 is the grid return and re­
sistor R233 the cathode bias resistor. 
Capacitor C218 is a cathode bypass for 
R233. 

35. VOR Variable Channel, 30-Cps Filter 
and 30-Cps Amplifier V20SB 

During VOR operation, the same signal 
applied to the VOR reference channel is 

applied to 30-cps filter and 30-cps ampli­
fier V205B in the VOR variable channel 
(fig. 1 7). This circuit passes the 30-cycle 
variable phase component of the VOR sig­
nal, rejects the 10-kilocycle reference 
phase component, and amplifies the 30-cps 
signal. The amplified signal is applied to 
a 60-cps twin-T filter in the VOR variable 
channel. 

a. The 30-cps filter consists of re­
sistors R241 through R244 and capacitors 
C221 through C225. This low-pass filter 
offers low impedance to frequencies near 
30 cycles, but attenuates any residual 
carrier frequency voltage in the signal. 

b. The 30-cps amplifier, V205B, is a 
conventional .triode amplifier which uses 
one-half of a type 5751 tube. Resistor 
R245 is the cathode resistor and resistor 
R246 is the plate-load resistor. Outputs 
of this amplifier are applied through the 
60-cps twin-T filter to 30-cps amplifier 
V201B. 

36. VOR Variable Channel, 60-Cps Twin-T 
Filter and 30-Cps Amplifier V201 B 

The 60-cps twin-T filter and 30-cps 
amplifier V201B, in the VOR variable 
channel (fig. 17), filter and amplify, re­
spectively, the 30-cps variable-phase out­
put of 30-cps amplifier V201B for applica­
tion to the indication circ ui ts in the 
converter. Operation of these circuits is 
identical with that of the twin-T filter and 
30-cps amplifier V204B in the VOR ref­
erence channel (para 34). The circuits· are 
similar. Only two differences exist be­
tween the 60-cps twin-T filter and 30-cps 
amplifier in the two channels other than 
reference designations. One difference is 
that three 0.01-microfarad capacitors 
(C230, C231, and C232) are used by the 
variable channel in place of the two cor­
responding capacitors (C216 and C217) in 
the reference channel. The second differ­
ence is that the grid of the variable chan­
nel amplifier (V201B) is connected to the 
tap of variable level potentiometer R250, 
rather than being taken across a 1-meg­
ohm resistor as in the case of resistor 
R232 in the grid circuit of the reference 
channel amplifier (V204B). 
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Figure 17. VOR variab l e channel circuit, partia l schematic diagram. 

37. Amplifiers V206A and V206B 

Amplifiers V206A and V206B (fig. 18), 
in the localizer channel of the converter, 
amplify 90/150-cps localizer signals re­
ceived from the vhf navigation receiver 
and apply the amplified signal to 90-cps 
filter 2202 and 150-cps filter 2-203. 

a. The two amplifiers are similar am­
plifiers usir.:., the two halves of a type 
5814A tube. During localizer operation, 
selection of a localizer frequency causes 
a vhf navigation control unit developed 
locaiizer selection to be applied from pin 
2 of connector J205 (fig. 74) to the coils 
of relays K201 and K202. Energizing relay 
K201 causes navigation data at pin 2 of 
connector J204 and 240-volt high voltage 
(HV +) at pin 7 of connector J204 to ~e 
switched to the localizer channel ampli­
fiers. The navigation signal is coupled by 
capacitor C236 (fig. 18) to voltage divider 
R254 and R255. 

b. The navigation signal reduced to one­
half of its original amplitude is amplified 
by V206A. Resistor R256 is the cathode 
resistor for this stage and SENS control 
R257 is the plate-load resistor. Adjust­
ment of this control determines the ampli­
tude of the signal applied to V206B . 

c. Amplifier V206B is essentially the 
same as amplifier V206A. The difference 
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is in the reference designations. The value 
of one resistor in the voltage divider net­
work at the control grid (R259) , the value 
of cathode resistor R260, and plate-load 
resistor R261 is not variable and has a 
different value. The output taken at the 
plate of the second amplifie r stage is ap­
plied to both the 90-cps filter and the 
150-cps filter. 

38. Localizer Channel, 90-Cps Filter Z202 
and 150-Cps Filter Z203 

(fig . 18) 

Localizer channel 90-cps filter 2202 
and 150-cps filter 2203 are similar fil­
ters, each of which is tuned to the frequency 
specified by its name. These filters couple 
navigation signals, at their respective 
frequencies, to the indication circuits in 
the converter. Balance control R264 pro­
vides an adjustment which enables the out­
puts of both filters to be set at the same 
amplitudes when the inputs are at the 
same amplitude. 

39. Indication Circuits, Vertical Pointer 
Portion 

The vertical pointer portion of the in­
dication circuits in the converter compares 
the phases of the VOR variable channel 
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Figure 18. Localizer channel circuit, partial schematic diagram. 

output from 30-cps amplifier V201B (fig. 
19)'" and the VOR reference channel output 
from 30-cps amplifier V204B during VOR 
operation (a below). During localizer op­
eration (b below), it compares the voltage 
amplitudes at the output of localizer filters 
Z202 and Z203. If the VOR phases are 90° 
apart or the inputs to Z202 and Z203 are 
the same in ampl~tude, there is no effec­
tive output between pins 4 and 5 of J205, 
and the course indicatqr will not deflect. 
If, however, there is a variance from the 
90° phase difference between the two VOR 
channel outputs, or if the voltage ampli­
tudes of the two localizer components 
differ, the vertical pointer in the course 
indicator deflects. The 90° phase differ-

ence between the VOP variable and VOR 
reference channel outputs is not due to a 
phase difference in the VOR signal com­
ponents, but to electrical characteristics 
of the t.wo channels. As such, the 90°phase 
difference indicates that the aircraft is at 
the VOR bearing specified by the position­
ing of the course selector knob on the 
course indicator. Vacuum tube stages 
V207 A and V207B are a part of the VOR 
flag emphasizer (para 42) circuit. This 
circuit is used to provide a definite flag 
indication when either the VOR reference 
output signal from the 30-cps amplifier 
V204B or VOR variable channel output 
signal from 30-cps amplifier V201B is 
unreliable. 
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a. VOR Operation. The VOR section of 
the vertical pointer portiDn of the indica­
tion circuits is esentially made up to tuned 
transformers T201 and T202 and the watt­
meter circuit described in c below. The 
vertical pointer meter coil connects be­
tween pins 6 and 7 of J205. When the out­
puts of transformers T201 and T202 are 
goo apart in phase, no current flows through 
the vertical meter coil. If the phase re­
lationship of the transformer outputs is not 
goo, the vertical pointer swings left or 
right, indicating that the aircraft is off 
course. Transformers T201 and T202 have 
their primaries tuned to the 30-cps input 
by capacitors C220 and C233, respectively. 
Transformer T201 has its primary de­
coupled from the +240-volt power supply 
by resistor R234 and capacitor C1gA. The 
primary of transformer T202 is decoupled 
by resistor R252 and capacitor C207B. 
The voltage and phase relationships in the 
two transformers can be monitored at test 
point connectors J201, J202, and J203. 

b. Localizer Operation. The localizer 
section of the vertical pointer portion of 
the indication circuit consists of a direct 
connection of 150-cps filter Z203 and 
go-cps filter Z202 outputs to pins 6 and 7 
of J205. If the voltages at the outputs of 
both filters are equal in amplitude, no 
current flows through the course indicator 
meter which is connected between pins 6 
and 7 of J205 through the rack. With no 
current flow, there is no deflection of the 
vertical pointer. However, if the aircraft 
is either to the right or left of the center­
line of approach on the localizer beam 
(para''2), one filter output is greater than 
the other. This difference in filter voltages 
produces current flow through the vertical 
pointer meter coil (not shown). As a result, 
the vertical pointer deflects to indicate 
which beam component is greater. 

c. Wattmeter Circuit. The wattmeter 
circuit is made up of diodes CR207 and 
CR208 and resistors R238, R23g, and 
R240. The circuit is uded to convert the 
reference channel output signal from 30-
cps amplifier V204B to direct current. 
Resistors R238 and R240, in series with 
diodes CR207 and CR208, respectively, 
increase the forward resistance of CR207 
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and CR208 to a point where norma} 
changes in the forward current resistance 
of the crystals are relatively unimportant. 
Adjustable resistor R23g permits selec, 
tion of the point of electrical b a 1 a nc e 
between the crystals. It is necessary tha 
this point be established, since the volta~ 
from T201 alone can cause a deflecti()n 
of the v e r t i c a 1 pointer in the course 
indicator. 

40. Indication Circuits, TO-FROM Meter 
Portion 

The TO-FROM meter portion of the 
converter indication circuits (fig. 19) com­
pares the outputs of the VOR reference 
channel and the VOR variable channel in 
essentially the same way that the vertica.} 
pointer portion does (para 3g). Howevet-, 
operation of this circuit produces an out­
put for application to the TO-FROMmetel' 
in the course indicator. This output pro­
duces a meter deflection in the course 
indicator to specify whether the aircraft 
is approaching or flying away from aVO~ 
transmitter. 

a. The TO-FROM meter portion is sim­
ilar to the vertical pointer portion. The 
TO-FROM meter portion wattmeter cir­
cuit consists of diodes CR205 and CR206 
and resistors R235 and R236. The circui 
is fed by output transformers T201 and 
T202, with the output of transformer T20'l 
shifted approximately goo by resistor R253 
and capacitor C235. 

b. This additional phase shift shifts the 
TO- FROM meter output of transforme:r­
T202 to put the output approximately in 
phase with the output of transformer T201 
during an on-course TO indication and 
approximately 180° out of phase with the 
output of T201 for an on-course FROM 
indication. 

c. The 180° phase difference for TO and 
FROM signals causes a corresponding 
change in the direction of current flow 
through pins 2 and 3 of connector J205. 
These pins are connected to the meter 
coil in the course indicator through the 
rack. The direction of current flow de­
termines the direction of meter movement 
(TO or FROM). 
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41. Indication Circuits, OFF Vertical Flag 
Portion 

(fig. 19) 

The OFF vertical flag portion of the 
indication circuit is used to indicate the 
presence or absence of usable output sig­
nals from the converter during both VOR 
and localizer operation. The OFF vertical 
flag in the course indicator is he ld out of 
sight by de applied through its coil by the 
indication circuits when the output of the 
circuits being used is reliable. When the 
output of any of the converter channels 
becomes weak because of distance from 
the transmitting station, or is lost be­
cause of vhf navigation receiver, con­
verter or ground station malfunction, the 
current output of the converter indication 
circuit is reduced sufficiently to allow the 
course indicator flag to show. 

a. Two controls, VOR FLAG and LOC 
FLAG, are provided for adjusting the 
sensitivity of the course indicator flag 
mechanism. The controls are adjusted for 
the required flag sensitivity during align­
ment of the converter. 

b. VOR FLAG control R268 is used to 
adjust the sensitivity of the flag mechanism 
for VOR operation. The control is con­
nected through the normally closed con­
tacts of relay K202, pins 4 and 5 of con­
!1ector J205, and the rack (not shown) to 
parallel the flag coil of the course indi­
cator. The control functions as a variable 
shunt across the coil. The sum of the out­
puts of VOR reference channel trans­
former T201 and VOR variable channel 
transformer T202 is applied to this par­
allel circuit, producing a current flow 
through it. 

c. Maximum flag sensitivity results 
when VOR FLAG control R268 is set fully 
clockwise. The control is factory adjusted 
so that part of the flag shows when the 
level of both the reference and variable 
channel modulating signals is 15 percent 
(one-half standard value). Resistor R237, 
in series with R268 and the coil of the 
flag, is used as a current-limiting device. 

d. LOC FLAG control R269 is used to 
adjust the sensitivity of the flag mechan­
ism for localizer operation. The control 
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is connected through normally op . E::n con-
tacts of relay K202, pms 4 anct 5 f Cl con-
nector J205, and the rack (not sh t 

. ClWl1) () 
parallel (shunt) the OFF vertical fl -1 . . ag COl. 
of the course mdlCator. Relay J<2o.,. . 

. . .. 1s en-
ergized when a locahzer selectiol\ · al 
is received from the control unit (};):;~of 
connector J205) and the rack. 1'he f sum o 
the output voltages of localizer flt 5 
Z202 and Z203 are rectified by 

1 
etr 1 . crys 

dwdes CR209 and CR210. The r~:: ultant 
de levels are added at the intersec~ion of 
the diodes to produce current flow through 
the flag coil and LOC FLAG control R26 9. 
Maximum flag sensitivity results When the 
control is set fully clockwise (rni imurn 
shunting). n 

e. The control is factory adjusted so 
that the flag shows when the l vet of one 
modulating signal (90 cps or 150 cps) is 
zero and the level of the other is standard 
(20 percent). Cry s t a 1 diode Cl{2u ·5 
placed in series with the flag coil to pro# 
~uce . a nonlinear fl_ag. res_Pons , there y 
msunng a full-flag mdlCatwn With the loss 
of one modulation. 

42. Indication Circuits, VOR Flog 
Emphosizer 

The VOR flag-emphasizer circuit iS 
used to provide a definite flag indicati n 
when either the VOR reference channel or 
VOR variable channel output signal is u # 
reliable. This circuit consists of a twin 
triode used essentially as two identic I 
switches. The sections of the triodes a e 
cross-connected between the VOR r -
erence channe l and VOR variable channel 
output circuits. 

a. In normal operation, the VOR va. • 
iable channe l output voltage from tu e 
V201B (fig. 19) is coupled by capacit r 
C242, developed across resistor R2'"" J, 
rectified by crystal diode CR212, a 1d 
filtered by capacitor C241 and resist r 
R271. The resultant de voltage (-25 ol s) 
is applied to the controlgridoftube 20-.~ 

to hold the tube at cutoff. At cutoff. e 
plate impedance is essentially infinite lt d 
does not shunt the output of tube V204: . 
If the variable signal output drops belo ·3 

usable level, the cutoff bias is not appli d 



to the grid of tube V207 A and the tube con­
ducts. This conduction produces a low­
plate impedance, which shunts the output 
of V204B. This shunting loads the output 
of the reference channel, attenuating it 
sufficiently to make the reference channel 
and the variable channel very low in output 
to provide a definite OFF vertical flag 
indication. 

b. By similiarly connecting tube V207B 
across the output of the variable channel, 
and controlling its operation in the same 
manner as described for tube V207 A, an 
unreliable reference channel signal causes 
attenuation of the variable channel output 
and a definite flag showing. Operation of 
the tube V207B circuit is similar to the 
V207 A circuit with only reference desig­
nations differing. 

43. Power Distribution 

a. Low-voltage power (LV+) from the 
aircraft's power source is applied through 

the vhf navigation control unit, vhf nav­
igation receiver, and rack, to pin 1 of 
connector J204 in the converter (fig. 74). 
From pin 1 of J204, the low voltage is 
connected through current-limiting re­
sistor R266, heater shunt resistor R267, 
and the filaments of tubes V201, V207, 
V206, V203, V205, and V204, to ground. 
Refer to paragraph 54 for the complete 
LV+ distribution. 

b. High-voltage (HV+) is received from 
the power supply through the receiver and 
rack at pin 7 of connector J204 (fig. 70). 
Capacitor C219B filters this voltage. Dur­
ing VOR operation, the relay is deener­
gized and the HV+ is distributed to the 
plates of tubes V201A, V201B, V203A, 
V203B, V204A, V204B, V205A, V205B, 
V207 A and V207B and to the anode of 
V202 through their respective plate loads .. 
During localizer operation, the relay is 
energized and the HV + voltage is applied 
to the plate of tube V206A and V206B 
through their respective plate loads. 

Section IV. THEORY OF VHF NAVIGATION CONTROL UNIT 

44. Block Diagram 

The vhf navigation control unit consists 
of three basic functioning groups: the audio 
and power controls (fig. 20), which control 
the distribution of primary power and the 
level of the signals applied to the aircraft 
intercommunication system by the vhf 
navigation set; megacycle channel selec­
tion switch SlA, which produces megacycle 
channel selection outputs; and fractional 
megacycle channel selection switch SlB, 
which produces fractional megacycle chan­
nel selection outputs and an indication of 
the mode (VOR or localizer) in which the 
vhf navigation set is operating. For com­
plete circuit details, refer to the overall 
schematic diagram (fig. 61). 

a. The audio and power controls (fig. 20) 
receive low voltage (LV+) from the air­
craft primary power source. When the 
switch portion of the VOL-OFF control 
knob on the vhf navigation control unit is 
operated to their onpositions, LV+ voltage 
is applied as a power relay voltage to the 
vhf navigation receiver. The audio and 

power controls also receive the audio out­
put of the vhf navigation receiver and con­
trol the amplitude of this signal before 
distributing it to the aircraft intercom­
munication system. Illumination foi4 the 
controls and indicators of the vhf naviga­
tion control unit are supplied by lamps 
which operate as the result of a panel light 
control lever from the aircraft panel light 
control system. 

b. Positioning of megacycle channel se­
lection switch SlA establishes ground and 
insulated-from-ground interconnections of 
megacycle channel selection lines MC1 
through MC5. These lines are connected to 
the vhf navigation receiver. In the vhf nav­
igation receiver, they tune the receiver to 
the selected whole-megacycle frequency. 

c. Positioning of fractional megacycle 
channel selection switch SlB performs the 
same function for the fractional megacycle 
frequencies as megacycle channel selec-

. tion switch SlB performs for megacycle 
frequencies. The output lines, in the case 
of fractional megacycle fr·equency selec­
tions, are described as fractional MCl 
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through fractional MC5. When the frac­
tional megacycle frequer1cy selection is for 
a localizer frequency, as opposed to a VOR 
frequency, an LV+ in signal from the vhf 
navigation receiver is applied to the con­
verter as a localizer selection signal. 

45. Audio and Power Controls 
a. Clockwise rotation of the controllmob 

of R1 on the vhf navigation control unit 
(fig. 61) closes switch S3. Closing this 
switch connects the LV+ source line at pin 
A of connector J2 to the power relay line 
at pin F of the connector. The power relay 
line applies the 28-volt low voltage to the 
vhf navigation receiver to permit distri­
bution of LV+ to the filaments of the vhf 
navigation receiver, the rack, the con­
verter, and the power supply. 

b. Further rotation of the VOL-OFF 
knob operates potentiometer R1, determin­
ing the amount of resistance placed in 
series with the .audio input at pin B of 
connector J2 and the audio output at pin E 

LVt FROM AIRCRAFT 
PRIMARY POWER SOURCE 

AUDIO FROM VHF 
NAVIGATION RECEIVER 

PANEL LIGHT CONTROL 
FROM AIRCRAFT 

LV+ IN FROM 
VHF NAVIGATION -------~ 

RECEIVfR 

AUDIO AND 
POWER 

CONTROLS 

MEGACYCL E 
CHANNEL 

SELECT ION 
SWITCH SIA 

FRACTIONAL 
MEGACYC L E 

CHANNEL 
SELECTION 

SWITCH 
SIB 

of the same connector. As clockwise r~ 
tation is continued, the amount of re 
sistance decreases, producing greate 
signal strength in the audio signals applie 
to the aircraft intercommunication system. 

c. Operation of SQUELCH control R' 
determines the amount of resistance be 
tween ground and the squelch line con 
nected at pin F of connector Jl. This con 
trol quiets the receiver during no-signa) 
conditions (para 19). The ground at pin 
of connector Jl makes connection with th~ 
vhf receiver's local SQUELCH control~ 
permit utilization of that control if cel'tai 
wiring changes are to be made as author 
ized by applicable Modification Work Orde 
(MWO). 

d. The VOL-OFF, SQUELCH, and Chan 
nel selection controls and the MC dials o 
the vhf navigation control unit are illumin'­
ated by panel lamps DSl and DS2. Tbes~ 
lamps are powered by a panel lights con'­
trol line which is connected to the aircr~ 
panel lights control during installation. 

POWER RELAY 

SQUELCH } 

TO VHF NAVIGATION 
RECEIVER 

AUDIO TO AIRCRAFT 
INTERCOMMUNICATION 
SYSTEM 

MCI THROUGH MC5 
TO VHF NAVIGATION 
RECEIVER 

LOCA L IZER SELECTION 
TO CO>. JERTER 

FRACTIONAl . MC• 1 dROUGt'l 
FRACTIQIIIAL MC5 TO 
VHF NAVIGATION R(CEI\1~ 

TM5826·215·35·<. 

Figure £0. Vhf navigatic .l control unit, functional block diagram. 

36 



46. Megacycle Channel, Selection 
Switch SlA 

Positioning of megacycle channel selec­
tion switch S1A (fig. 61) causes the MC1 
through MC5 lines at pins H through L of 
connector J1 to produce combinations of 
grounds and/ or shorted, but insulated­
from-ground, wire pairs. The particular 
combination produced at any given time 
causes the vhf navigation receiver to tune 
to the whole-megacycle frequency deter­
mined by the positioning of the switch. 
This frequency is displayed on a MC dial 
which is located on the outer portion of the 
switch. For a complete discussion of the 
operation of this switch, in combination 
with the circuits of the vhf navigation re­
ceiver, refer to paragraph 8. 

47. Fractional Megacycle Channel Selection 
Switch Sl B 

a. Positioning of fractional megacycle 
channel selection switch S1B (fig. 61) 
causes fractional MC1 through fractional 

MC5 lines at pins N through R of connector 
J2 to produce a combination of grounds 
and/ or s h o r t e d, but insulated- from­
ground, wire pairs. The combination pro­
duced causes tuning of the vhf navigation 
receiver to fractional megacycle frequen­
cies within the whole-megacycle frequency 
range selected by megacycle frequency 
selection switch S1A (para 46). The frac­
tional megacycle frequency is displayed 
on a MC dial which is located on the outer 
portion of switch S1B. For a complete dis­
cussion of the operation of this switch, in 
combination with the circuits of the vhf 
navigation receiver, refer to paragraph 12. 

b. When the position of the fractional 
megacycle frequency selection switch cor­
responds to a localizer frequency, the LV+ 
in level at pin M of connector J1 is con­
nected through the switch and insulated 
from ground to the localizer selection line 
at pin H of connector J2. This line is con­
nected through the rack to the converter 
to permit selection of the appropriate por­
tion (VOR or localizer) of the converter. 

Section V. THEORY OF MINOR UNITS 

48. Antenna 

a. The vhf navigation set antenna (TM 
11-5826-215-12) is mounted on the aircraft 
surface to detect the electromagnetic radi­
ation produced by vhf transmitters. 
Antenna outputs are applied to an input 
tuning circuit associated with rf cascode 
amplifiers A1 V1 and A1 V2 in the vhf nav.:. 
ignation receiver (para 6). The antenna 
consists oftwo broad-lnnd dipole antennas. 
The forward dipole of the ramshorn V -type 
assembly is for use with glide-slope re­
ceivers when such equipment is installed 
in the aircraft. The angular rear dipole 
antenna is tuned to the frequencies pro­
duced by VOR and localizer stations. 

b. The two antennas are terminated in 
individua.l UG-291/U connectors located 
in the base of the antenna pedestal. Both 
antennas are set in a rubber block which 
in turn, is fastened to an aluminum sup~ 
port. 

49. Course Indicator 

The course indicator (TM 11-5826-215-
12) provides displays that indicate the 
bearing of the aircraft relative to a VOR 
station, whether the aircraft is flying to or 
from a transmitter, whether an aircraft is 
to the right or left of the centerline of a 
localizer beam, and whether signals re­
ceived from a vhf transmitter are of suf­
ficient strength to permit correct inter­
pretation. 

a. The resolver in the course indicator 
(fig. 40) establishes a desired phase shift 
in the (VOR) reference channel output of 
the converter. An explanation of the oper­
ation of the resolver is contained in para­
graph 32. Resistor R1601 (fig. 62), con­
nected at pin P of connector J1601, is a 
current-limiting resistor for the rotor of 
the resolver. The ground return for the 
resolver rotor is at pin 0 ofthe connector. 
Stators S1 and S2 are connected at pins L 

37 



and N of the connector. A common ground 
return for them is provided at pinK of the 
connector. 

b. The coil connected across pins I and 
J of connector J1601 is associated with the 
TO- FROM meter. When the signal at pin J 
is larger than the signal at pin I, a FROM 
indication is seen in the course indicator 
window. Conversely, when the signal at pin 
I ii.s larger, a TO indication is seen. The 
circuits producing deflection of this meter 
are described in paragraph 40. 

c. The coil connected across pins G and 
H is associated with the operation of a 
glide-slope indicator which may be used 
with the course indicator of the vhf nav­
igation set. 

d. The coil connected across pins E and 
F of connector J1601 is associated with 
the OFF vertical flag. During operation in 
which the received signal at the input of the 
vhf navigation set is of sufficient amplitude 
to permit display of its significance, a 
potential (para 41) appears across the coil. 
This potential, positive at pin E with re­
spect to pin F, causes deflection of the 
associated meter so that the OFF indica­
tion is not visible. If the signal does not 
have sufficient strength, the potential does 
not appear across the coil, the meter does 
not deflect, and the OFF indication is 
visible. 

e. The coil connected across pins C and 
D of connector J1601 is associated with 
the horizontal pointer meter. This meter 
is used for glide-slope operation. 

f. The coil connected across pins A and 
B of connector J1601 is associated with 
the vertical pointer meter. This meter 
deflects to indicate whether the aircraft is 
to the right or left of the center line of 
localizer beams or the bearing selected by 
positioning of the course selector knob 
(resolver rotor) of the course indicator. If 
the potential (para 39) at pin A is larger 
than the potential at pin B, the pointer de­
flects into the yellow portion of the as­
sociated meter face to indicate that the 
aircraft is to the right of the chosen bear­
ing or localizer center. If the potential at 
B is larger, the pointer deflects into the 
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yellow area to indicate that the aircraft 
is to the left . If the potentials at the two 
pins are equal, the pointer centers indi­
cating that the aircraft is on-course . 

50. Rack 

a. The rack serves as a support for the 
vhf navigation receiver and converter and 
contains shunt resistors for the meters in 
the course indicator and some power con­
trol circuits. 

b. Resistors R301 and R302 (fig. 75) in 
the rack electronic circuits serve as shunt 
resistors for the course indicator vertical 
pointer meter. If more than one course 
indicator is used, one of these shunt re­
sistors must be disconnected. Capacitor 
C301 provides a smoothing action for the 
me t e r coil, protecting it from rapid 
changes. Resistors R303 and R304 and 
capacitor C302 duplicate, for the OFF 
vertical flag, the functions provided for 
the vertical pointer by resistors R301 and 
R302 and capacitor C301. 

c. Filter network Z301 attenuates un­
wanted frequencies in the audio line . Relay 
K301 is energized when the VOL-OFF con­
trol on the vhf navigation control unit is 
placed in the on position. Energizing the 
relay causes low voltage (LV+) to be ap­
plied from the aircraft primary power 
source to the vhf navigation receiver. 
Capacitor C303 smoothes the operation of 
the TO-FROM meter in the course indi­
cator. 

51. Mounting 

The mounting (TM 11-5826-215-12) pro­
vides a shock-mounted support for the 
rack. During installation, ground straps 
on the rack are connected to the mounting 
which, in turn, is connected to the aircraft 
surface. As a result, the mounting provides 
a source of frame ground for the equip­
ment. 

52. Power Supply 

The theory of operation for the power 
supply is contained in TM 11-5826-220-
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Section VI. INTERUNIT CIRCUIT DETAILS 

53. Extent of Instructions 
a. Interunit theory covers the interrela­

tions of the several units in the various 
operation of the vhf navigation set. 

b. Detailed circuit theory of individual 
units is discussed in the preceding sections 
of this chapter. This section covers only 
those circuits which are contained in more 
than one unit; that is, the low-voltage 
power control and distribution circuit 
(para 54) and the mode selection circuit 
(para 55) . . The interconnection diagram 
(fig. 76) shows all connections between vhf 
navigation set units. 

54. Low-Voltage Power Control and 
Distribution 

(fig. 21) 

a. Low-voltage power used in the vhf 
navigation set is obtained from the air­
craft's 28-volt primary power source. 
Application and distribution of this power 
is controlled by separate units of the vhf 
navigation set. 

b. The input low-voltage power (LV+) 
from the aircraft's power source is ap­
plied at pins A and B of connector J305 in 
the rack. The powerlines are connected 
through the rack to be taken at pins A and 
D of connectors J304 and ARC-14050. The 
output of the rack, designated as LB+ 
source and ground, is applied to pins A and 
D of connector J2 of the vhf navigation 
control unit. 

c~ In the vhf navigation control unit, the 
LV+ source line is applied to the contact 
of the switch S3 portion of the OFF-VOL 
control. When the switch S3 portion is 
operated to its on position, the LV+ source 
line is applied to relay K304 in the rack 
as a power relay line. This line is con­
nected through pin F of vhf navigation con­
trol unit connector J2 and pin F of rack 
connector J304 through the cable inter­
connecting the vhf navigation control unit 
and the rack. 

d. Application of voltage to relay K304 
closes the relay contacts and connects the 
low-voltage supply to the converter, vhf 
navigation receiver, and power supply. 

e. The LV+ applied to the converter is 
taken from the closed contacts of relay 
K304 and applied to pin 1 of connector 
J302. Pin 1 of connector J302 on the rack 
plugs into terminal 1 of connector J204 in 
the converter. In the converter, the LV+ 
line is connected to the heaters of the 
converter tubes (para 43a). The ground 
return for the heaters is connected through 
terminal 6 of connector J204 and pin 6 of 
connector J302. 

f. Low voltage for the vhf navigation re­
ceiver is connected through pin 6 of con­
nector J301 on the rack, and terminal 6 of 
connector J4 on the vhf navigation re­
ceiver. The 1 and 3 terminations of these 
two connectors provide two ground returns 
for the supply. The LV+ line is bypassed 
by capacitor C40 and then distributed as 
follows: 

(1) To the power supply for production 
of high voltage (HV +) through pin 2 
of connector J3 on the vhf naviga­
tion receiver and terminal 2 of 
connector JlOl on the power sup­
ply. The ground return is provided 
by the corresponding pin and ter­
minall. 

(2) To the vhf navigation receiver 
heaters (para 22a) through filter 
circuit L2 and C35C. 

(3) To the mode selection circuits 
through the interunit connection 
provided by pin 14 of connectors 
A2Jl and AlPl (para 55). 

(4) To tuning circuit A3 assembly re­
lays (para 8) through pin 10 of 
connectors A2Jl and AlPl. 

(5) To terminal D of connector J3 of 
the vhf navigation receiver. This 
connector pin can be left open, or, 
in those cases in which a vhf com­
munication transmitter is used 
with the vhf navigation receiver for 
communication purposes, it can be 
connected to the vhf communica­
tion transmitter LV+ load. 

55. Mode Selection Circuits 
(fig. 22) 

a. The mode selection circuits are used 
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1n M vhf vhf n i . nect of vhf navigatio av gabon re-
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of t~~lector ~f ~ractionil n is connected to 
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the swt; in lin~s such that t~ construction 
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megacycle (0.10, 0.30,. 0.50, etc). Odd- . 
lOth frequencies between 108 me and 111 
me. are localizer frequencies. Thus, the 
acbon of microswitch AlS1 in the vhf 
navigation receiver combines with the 
action of fractional megacycle channel 
s~lector switch SlB so that the signal at 
pm H of connector J2 on the vhf navigation 
control unit is at 28 volts when a localizer 
frequency has been selected. Similarly, 
this pin is open when a VOR frequency has 
been selected. 

d. The signal at pin H of connector J2 on 
the vhf navigation control unit is applied 
to relays K202 and K201 in the converter. 
This connecijon is made through the cable 
that interconnects the vhf navigation con­
trol unit and the rack, pin H of connector 
J304 and pin 2 of connector J303 in the 
rack, and terminal 2 of connector J205 

in the converter. 
e. When a localizer frequency selection 

is made relays K202 and K201 are ener­
gized. when a VOR frequency selection has 
been made the relays are deenergized. 

' 0 

The condition of relay K202 determwes 
whether the VOR channels or localizer 
channels apply their outputs t~ the. course 
indicator OFF vertical flag c1rcmts. The 
condition of relay K201 determines whether 
navigation data and t240-volt high vol~age 
(HV+) are applied to the VOR or locahzer 

channels. 
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CHAPTER 2 

TROUBLESHOOTING 

Section I. GENERAL TROUBLESHOOTING TECHNIQUES 

Warnlng: When servicing the vhf navigation aett be extremely careful. High voltages 
of 240. 250.· and 260 volta are contained in the vhf navigation receiver, converter, rack, 
and power supply. 

56. General Instructions 

The field and depot maintenance pro­
cedures in this manual supplement the 
procedures described in the operator's 
and organizational maintenance manual 
(TM 11-5826-215-12). The systematic 
troubleshooting procedure, which begins 
with the operational and sectionalization 
checks that can be performed at an 
organi.zational level, is carried to a higher 
level m this manual. Section II prov,ides 
interunit troubleshooting procedures to be 
performed by field maintenance facilities· . . 
section III through VII describe intraunit 
(within the unit) field maintenance local­
izing and isolating procedures. Trouble­
shooting for the power supply is described 
in TM 11-5826-220-35. 

57. Organization of Troubleshooting 
Procedures 

a. General. The first step in servicing 
a defective vhf navigation set is to section­
alize the fault. Sectionalization means 
tracing the fault to a major component 
such as the converter or course indicator. 
The second step is to localize the fault. 
Localization means tracing the fault to a 
defective part, such as a resistor or tube, 
responsible for the abnormal condition. 
Some faults, such as burned-out resistors, 
arcing and shorted transformers can often 
be located by sight, smell, and hearing. 
The majority of faults, however, must be 
isolated by checking voltages and re­
sistances. 

b. Sectionalization. Listed below is a 
group of tests arranged to reduce un­
necessary work, and to aid in tracing 

trouble in a defective vhf navigation set. 
The first step is to locate the unit or units 
at fault by the following methods: 

(1) Visual inspection. The purpose of 
visual inspection is to locate faults 
without testing or measuring cir­
cuits. All meter indications (or 
absence of indications), frequency 
readings, or other visual sights 
should be observed and an attempt 
made to sectionalize the fault to a 
particular unit. 

(2) Operational tests. Operational 
tests frequently indicate the gen­
eral location of trouble. In many 
instances, the tests will help in 
determining the exact nature of the 
fault. The operator's checks and 
equipment performance checklist 
(TM 11-5826-215-12) are good 
operational tests. Additional oper­
ational tests are given in para­
graph 59. 

(3) In teru nit troubleshooting chart. 
When troubles are detected during 
performance of the operational 
tests described in (2) above, or 
during any other procedure that 
does not identify the faulty unit, 
the symptom observed should be 
referenced in the interunit trouble­
shooting chart (para 60). This chart 
will aid in sectionalizing the 
trouble to a specific vhf navigation 
set unit. 

c. Localization. The tests listed below 
can aid in isolating troubles. First, local­
ize a trouble to a single stage or circuit, 
and then isolate the trouble within that 
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circuit by voltage, resistance, and con­
tinuity measurements. Use the following 
methods of trouble localization: 

(1) Voltage and resistance measure­
ments. These measurements will 
help locate the individual compo­
nent part at fault. Use resistor and 
capacitor color codes (fig. 59 and 
60) to find the value of the compo­
nents. Use voltage and resistance 
diagrams (fig. 37 and 72) to find 
normal readings and compare them 
with readings taken. 

(2) Troubleshooting chart. The trou­
ble symptoms listed in the chart 
contained in each of the following 
sections of this chapter will aid in 
localizing trouble to a component 
part. 

(3) Stage-gain chart. Stage-gain charts 
(para 65) will help to locate hard­
to-find troubles in the individual 
stage or circuit of the vhf naviga­
tion receiver. 

(4) Intermittent troubles. In all these 
tests, the possibility of intermit­
tent troubles should not be over­
looked. If present, this type of 
trouble may often be made to ap­
p e a r by tapping or jarring the 
equipment. Check the wiring and 
connections to the units of the set. 

(5) Signal substitution. Signal substi­
tution (para 64 and 71) procedures 
enable the repairman to localize 
a trouble quickly to a stage. An rf 
signal generator, audio oscillator, 

and if. signal generator are units 
of test equipment that may be used 
in signal substitution procedures. 

58. Tools, Test Equipment, and Materials 
Required for Troubleshooting 

a. Tools Required. The tools required 
are contained in Tool Kits TK-87 /U and 
TK-88/U. 

b. Test Equipment Required. The fol­
~owing chart lists test equipment required 
for troubleshooting the vhf navigation set. 
Also listed are the associated technical 
manuals and the assigned common names. 

Teet equlpmeot Teoboloal manual Common n-• 

Audio Oscillator TM ll- 2684A Audio oscil-
TS- 382/U. lator 

Multhneter TM 11- 6625- 200-12 Multi meter 
ME-26B/U. 

Signal Generator TM 11- 5551 AN/URM-25 
AN/URM-25. 

Signal Generator AN/USM-44 
AN/USM-44. 

Signal Generator TM 11- 518 Test set 
SG-66/ ARM-5. generator 

Power &lpply TM 11- 5126 Test power 
PP- 1104A/G. supply 

Test Set, Electron TM 11- 6625- 274- 12 Tube tester 
Tube TV- 7/U. 

Frequency Meter TM 11- 5120 Frequency 
AN/URM-32 meter 

Headset H5-33 . ... Headset 

c. Materials Required. 
(1) Resistor, fixed, 300-0hm, 1 watt. 
(2) Cleaning Compound (Federal stock 

No. 7930-395-9542). 
( 3) G r e as e, Aircraft and Instrument 

(GL). 

Section II. INTERUt~IT TROUBLESHOOTING 

59. Operational Tests 
a. General. Troubles in the vhf naviga­

tion set will normally be detected during 
operator or organizational maintenance 
tests, equ!.pment performance checks, or 
normal operation. When a failure symptom 
has been noted as the result of these pro­
cedures, refer to the interunit trouble­
shooting chart (para 60). If, however, a. vhf 
navigational set is known to be defective, 
but the trouble symptoms are unknown, 
perform the operational tests described in 
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b and c below. If the specified results are 
not obtained during any step of these pro­
cedures, refer to the symptom column of 
the interunit troubleshooting chart to de­
termine the sectionalization procedure to 
be followed. When the defective unit has 
been determined, refer to the appropriate 
section for the localization and isolation 
procedure . 

b. Preliminary. 
(1) Remove the top cover, bottom, and 

sideplates from the vhf navigation 
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(5) Adjust the test set generator con­
trols as outlined in TM 11-518 and 
then set the controls as foll~ws. 
OMNI TRACK to oo, MC topositio~ 
B (114·9 me), FUNCTIONtoOMNI 
and ATTENUATOR to 2.5 micro~ 
volts. 

(6) Set the vhf navigation control unit 
megacycle and fractional mega_ 
cycle channel selector switches 
to 114.90 me. 

<7) Set the SQUELCH control, on the 
~hf navigation control unit, max­
lmum coWlterclockwise. 

(8) Turn the VOL-OFF switch and con­
~rol knob clockwise Wltil the signal 
IS clearly audible on the headset. 
Tap the receiver and listen to the 

signal. 
(9) Set the ATTENUATOR control of 

the test set generator to 5K micro-

volts. 
( 10) Set the course selector knob on the 

course indicator to the position that 
points the course pointer on the 
course indicator to 0°. On the 
co u r s e indicator, the vertical 
pointer should center, the OFF 
vertical nag should not be visible, 
and the TO-FROM meter should 

indicate TO. 
(11) Observe the vertical pointer on the 

course indicator, while slowly de­
creasing the test set generator out­
put to 5 microvolts. The vertical 
pointer should not move out of the 
circle in the center of the course 
indicator, and the course indicator 
OFF vertical nag should remain 

hidden. (12) Replace the "B" crystal (114.9 
me) in the test set generator Wlth 
a uo.a-mc crystal, set the vhf 
navigation control unit channel se­
lector switcheS to 110.8 me and 
repeat the procedure given in (9), 

(10), and (11) abOve. 
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(13) Set the test set generator MC 
switch to A (110.9 me), the FUNC­
TION switch to the AMP LOC 
pointer centered position, and the 
ATTENUATOR control to 5K 
microvolts. 

(14) Set the vhf navigation control unit 
channel selector switches to 110.90 
me. The OFF vertical flag on the 
course indicator should not be 
visible, and the vertical pointer 
should center. 

(15) Observe the vertical pointer on the 
course indicator, while slowly de­
creasing the test set generator out­
put to 5 microvolts. The vertical 
pointer should not move out of the 
circle in the center of the course 
indicator, and the course indicator 
OFF vertical flag should remain 
hidden. 

(16) Set the FUNCTION switch on the 
test set generator to the AMP LOC 
pointer left position. 

(17) Set the ATTENUATOR control to 
500 microvolts. The vertic a l 
pointer on the course indicator 

should swing to within one pointe 
width of the outer edge of th~ 
yellow sector. 

(18) Rotate the_ S~UELCH control on 
the vhf nav1gatwn control unit max­
imum counterclockwise. 

(19) Decrease the test set generator 
output until the vhf navigation re­
ceiver is muted. At this point, the 
output indicated on the ATTEN­
D A TOR dial should be between 2 
and 3 microvolts. 

(20) Deenergize all equipment. 

60. lnterunit Troubleshooting Chart 

Unless trouble has already been local­
ized, perform the operations given in the 
equipment performance checklist (Tl\1 11-
5826-215-12) before usingthis chart. Con­
nect the equipment as shown in figure 71. 
For location of component parts, refer to 
figures 2 3 through 42. 

Caution: For all resistance measure­
ments and continuity checks, make sure 
that the test power supply is disconnected 
and all filter capacitors are discharged. 

-
Symptom Probable oau se Sectional iz.ation procedure 

1 Test power supply draws exces­
sive current when 28 volts is 
applied to vhf navigation set. 

Defective test power supply, vhf 
navigation receiver, converter, 
vhf control unit, or rack. 

a. Disconnect the test power source 
from th e vhf navigation re­
ceiver; apply low- voltage input 
power again. If current drain Note. When test power supply 

is used, excessive cunent draJo 
will be indicated by a high (7 
amperes or more) do ammeter 
reading or by tripping or the te8t 
power supply circuit breaker. 

is reduced, replace test power 
supply; if not, perform b below. 

b. Reconnect the test power supply 
supply to the vhf navigation 
receiver and disconnect the con­
verter from the rack . Apply 
low- voltage input power again. 
If current drain i:s reduced, 
replace the converter; if not, 
perform c below. 

c. Reconnect the converter to the 
rack and disconnect the vhf 
navigation receiver from the 
rack. Apply low voltage again. 
If current drain is reduced, 
replace the vhf navigation 
receiver; if not, perform d 
below. 

d. Reconnect the vhf navigation 
receiver to the rack and discon­
nect the cable at connector J2 
of the vhf navigation receiver. 
Apply low-voltage power again. 
If current drain is reduced, 
replace the vhf navigation con­
trol unit; if not replace the 
rack. 



11.. llylaptom 

2 No audio is heard on aircraft 
intercommunication system for 
any VOR or localizer channel 
or no audio is beard on headset 
during operational test (para 
59). 

Probable cause 

Defective vhf navigation receiver, 
vhf control unit, cabling, rack, 
or power supply. 

Seotlonallzat.ion procedure 

a. Change settings of megacycle 
channel selector switch and 
fractional megacycle channel 
selector switch on the vhf navi­
gation control wtit to frequency 
of another vhf station. If audio 
is heard on second vhf station, 
perform b below; if riot, perform 
e below 

b. Remove the conver.ter from the 
rack and check the frequency 
windows on the right side of the 
vhf navig!!tion receiver. If the 
crystal drum frequency settings 
are the same as the vhf navi­
gation control wtit MC dial 
frequency setting, reconnect 
the converter and replace the 
vhf navigation receiver; if not, 
reconnect the conve~;ter and 
perform c below. 

c. Use the multimeter (ohms scale) 
to check continuity at terminals 
H through L, and through R of 
connector Jl of vhf navigation 
control unit to insure that termi­
nals are grounded or are shorted 
together (para Sh). If continuity 
measurements are incorrect, 
replace the vhf navigation con­
trol unit. If continuity measure­
ments are correct, perform d 
below. 

d. Use the multimeter (ohms scale) 
to check continuity of conductors 
in cable interconnecting the vhf 
navigation receiver and the vhf 
navigation control unit. If cable 
continuity is correct, replace 
the vhf navigation receiver; if 
not, repair or replace the cable. 

e. Use the multimeter (ohms scale) 
to check continuity of cable inter­
connecting terminal E (not shown) 
of connector J2 on the vhf navi­
gation control wtit and the air­
craft intercommunication system. 
If cable is defective, repair or 
replace as required; if good, 
proceed to f below. 

f. Use the headset to check for audio 
across terminals B and C of 
connector J3 of the vhf navi­
gation receiver. If audio is 
heard, perform g below; if not, 
perform h below. 

g. Use the headset to check for audio 
across terminals Band D of 
connector J304 of rack. If 
audio is heard, replace the vhf 
navigation control unit; if not, 
replace the rack. 

h. Check the course indicator to see 
if the OFF vertical flag is visi­
ble. If it is, replace the vhf 
navigation receiver; if not, use 
the mllltimeter (ohms scale) to 
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hem Symptom 

3 Audio is heard on aircraft inter­
communication system (or on 
headset during operational test 
(para 59)), but on indicator: 
OFF vertical flag is visible, 

··TG-FROM meter remains in 
neutral position, and vertical 
pointer does not deflect. 

4 VOR channel operation (A crystal 
operation during operational 
tests (para 59)) produces verti­
cal pointer To-FROM meter 
and OFF vertical flag deflec­
tions on the course indicator, 
but localizer channel operation 
(B crystal operation c:~ring 
operational tests) does not. 
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Probable oauM 

Defective vhf navigation receiver, 
rack, or converter. 

Defective vhf navigation receiver, 
vhf navigation control unit, or 
converter. 

Seotlooallzatloo procedure 

check continuity of the antenna 
coaxial cable. If .::able conti­
nuity is not present, repair or 
replace as required; if present, 
perform i below. 

i . Check the antenna visually. If 
defective, replace; if not, per­
form j below . 

j. Use the multimeter (+100 V de 
scale) to check from the jumper 
between terminals E and A on 
plug AlPS (AlJ3) on the vhf 
navigation receiver to ground 
for the presence of +260 volts. 
If present, replace the vhf navi­
gation receiver. If voltage is 
incorrect, replace power supply . 
If no voltage is correct, perform 
k below. 

k. Use the multimeter (ohms scale) 
to check continuity from termi­
nal A to terminal F of connector 
J2 on the vhf navigation control 
unit. If continuity is measured, 
perform 1 below; if not, replace 
the vhf navigation control unit . 

1. Use the multimeter (+30 V de 
scale) to check from terminal 1 
of connector J302 of rack to 
ground for the presence of 
28 volts. If 28 volts is not 
measured, replace the rack. If 
28 volts i s measured, perform 
m below. 

m. Use the multimeter (+30 V de 
scale) to check terminal 2 be­
tween connector A2J3 on the vhf 
navigation receiver and chassis 
ground for 28 volts. If 28 volts 
is measured, replace the power 
supply; if not, replace the vhf 
navigation receiver. 

a. tJee the multimeter (ac scale) to 
check for voltage between termi­
nal 4 of connector J4 of the vhf 
navigation receiver and chassis 
ground. If voltage is not meas­
ured, replace the vhf navigation 
receiver . If voltage is measured, 
perform b below. 

b. Use the multimeter (ac scale) to 
check for voltage betweer.. termi­
nal 2 of connector J302 of the 
rack and chassis ground. If 
voltage is measured, replace 
the converter; if not, replace 
rack. 

a. Set the megacycle channel selec­
tor switch and the fractional 
megacycle channel selector 
switch on the vhf navigation con­
trol unit so that the MC dials 
indicate the local! zer frequency. 

b. Use the multimeter (ohms scale) 
to check continuity from termi­
nal M of connector J 1 to termi­
nal J2 of the vhf navigation con-



Item Symptom 

5 Localizer channel operation (B 
crystal operation during oper­
ational tests (para 59)) produces 
vertical pointer and OFF verti­
cal flag deflection on the course 
indicator, but VOR operation 
does not. 

6 No audio is heard on the aircraft 
intercommunication system and 
deflection of the course indi­
cator meters is produced for 
one but not all frequencies of 
VOR or localizer operation. 

7 No audio is heard on the aircraft 
intercommunication system and 
no course indicator display is 
produced for a group of VOR 
and/or localizer frequencies. 

8 Noise level with no signal input 
cannot be adjusted by operation 
of SQUELCH control on the vhf 
navigation control unit. 

Probable oauee BectioDallzatioD procedure 

trol unit. If continuity is meas­
ured, perform c below; if not, 
replace the vhf navigation con­
trol unit. 

c. Adjust the output of the test set 
generator to produce the local­
izer frequency established in 
vhf navigation control unit (a 
above). Check to see that the 
test set generator output is con­
nected to ANT connector Jl on 
the vhf navigation receiver; pro­
to d below. 

d. Use the multimeter (ac scale) to 
check for voltage between termi­
nal 4 of connector J4 of the vhf 
navigation receiver and chassis 
ground. If voltage is measured, 
replace the converter; if not, 
replace the vhf navigation 
receiver. 

Defective converter . . . . . . . . . . . . Replace the converter. 

Defective vhf navigation receiver . Replace the vhf navigation receiver. 

Defective vhf navigation control 
unit or vhf navigation receiver. 

a. Remove the converter and check 
frequency windows on right-hand 
side of the vhf navigation receiv­
er. If crystal drum dials indi­
cate the same frequency as the 
MC dials on the vhf navigation 
control unit for each position of 
the megacycle channel selector 
switch and the fractional mega­
cycle channel selector switch, 
reconnect the converter and re­
place the vhf navigation receiv­
er; if not, reconnect the con­
verter and perform b below. 

b. Perform continuity checks at 
terminals H through L, and N 
through R of connector J 1 of vhf 
navigation control unit to insure 
that terminals are grounded 
or are shorted together (para 
Sh). If continuity measurements 
are correct, replace the vhf 
navigation receiver; if not, re­
place the vhf navigation control 
unit. 

Defective vhf navigation control unit a. 
or vhf navigation receiver. 

Use the multimeter (ohms scale) 
to check resistance between 
terminals F and S of connector 
Jl on the vhf navigation control 
unit with the SQUELCH control 
in both extreme counterclock­
wise position and extreme clock­
wise position. In extreme 
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Item Symptom 

9 TO-FROM meter on course indi­
cator remains at neutral, 
although the OFF vertical flag 
is not in view during VOR oper­
ation (A crystal operation dur­
ing operational tests (para 59)). 

10 TO-FROM meter on course indi­
cator does not produce correct 
deflection. 

11 Vertical pointer does not deflect, 
but To-FROM meter and OFF 
vertical flag operate properly 
and audio can be heard. 

12 Vertical pointer produces incor­
rect deflection. 

50 

Probable oause Beollonall zatlon prooedu,. 

counterclockwise position, l'e­
sistance should be zero; in 
extreme clockwise position, re­
sistance should be 100 kiloJun 
If either position is incorrect 

8
' 

replace the vhf navigation con~ 
trol unit. If both positions are 
correct, perform b below. 

b. Use the multimeter (ohms SCale) 
to check continuity of cable con­
nector between terminal F of the 
vhf navigation control unit con­
nector J1 and terminal F of the 
vhf navigation receiver COIIIlec­
tor J2. If continuity is meai!Ured 
replace the vhf navigation ' 
receiver; if not, repair or re­
place cable. 

Defective course indicator or rack. a . Use multimeter (ohms scale) to 
check resistance measurement 
between terminals I and J of con· 
nector J1601 on course indi­
cator. If reading is between 262 
and 412 ohms, perform b below· 
if not, replace course indicator: 

Defective course indicator or 
converter. 

Defective rack, course indicator, 
or converter. 

Defect! ve rack, course indicator , 
or converter. 

b. use the mu1Umeter (ohms scale) 
to check continuity between 
terminals E and C of connector 
J306 of the rack. If continuity 
is indicated, replace the raCk· 
if not, replace converter. ' 

Use the mulUmeter (ohms scale) to 
check resistance measurement 
between terminals I and J of con­
nector J1601 on the course indica-
to. If reading is between 262 and 412 
ohms, replace converter; if not, re­
place the course indicator. 

a. Use the multimeter (ohms scale) 
to check resistance measure~nent 
between terminals A and B of 
connector J1601 on the course 
indicator. If resistance is be­
tween 997 and 1,030 ohms, per­
{orm b below; if not, replace 
the course indicator. 

b. Use the multimeter (ohms scale) 
to check for a short between 
terminals H and G on connector 
J306 of the rack. If short is 
measured, replace the rack; if 
not, replace the converter. 

a. Use the multimeter (ohm scale) 
to check resistance measure­
ment between terminals A and B 
of connector J1601 on the course 
indicator. If rf sistance is be­
tween 997 and 1030 ohms, per­
form b below; if not, replace the 
course indicator. 

b. Use the multimeter (ohms scale) 
to check resistance between 
terminals H and G of connector 
J306 of the rack. If one course 
indicator is connect to the rack, 
resistance read should be 500 
ohms. If two course indicators 
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are connected to the rack, re-
sistance read should be 1, 000 
ohms. If resistance read ls 
correct, perform c below; if not, 
replace the rack. 

c. Check the mechanical operation of 
the course indicator course se-
lector knob and shaft. If oper-
ative, perform dbelow, if not, 
replace the course indicator. 

d. Use the multimeter (ohms scale) 
to check resistance measure-
menta between terminals K and 
L, K and N, and 0 and P of con-
nector J1601 on the course indi-
cator. If first two measurements 
are between 915 and 1,165 ohmil 
and third measurement is be-
tween 2,350 and 3,200 ohms, 
replace the converter; if any re-
l!istance measurement is incor-
rect, replace the course indi-
cator. 

13 OFF vertical flag visible at all Defective course indicator, rack, a. Use the multimeter (ohms scale) 
to check resistance measure-times although audio can be or converter. 

heard, vertical pointer deflects, ment between terminals F and 

and TO-FROM meter indicates E on connector J1601 . If read-
TO and FROM during VOR 1ng is between 997 and 1, 030 
operation. ohms, perform b below; if not, 

replace the course indicator. 
b. Use the multimeter ·(ohms scale) 

to check resistance measure-
ment between terminals C and E 
of connector J304 on the rack. 
If reading is 500 ohms, replace 
the converter; if not, replace the 
rack. 

Section Ill. TROUBLESHOOTING VHF NAVIGATION RECEIVER 

Caution: Do not attempt removal or replacement of parts before reading the in­
structions in paragraphs 84, 85, and 89 through 92. 

61. Checking Filament and B+ Circuits 
for Shorts 

a. When to Check. When any of the fol­
lowing conditions apply, use the multi­
meter to check for short circuits and clear 
the troubles before applying power to the 
vlrl navigation receiver. 

(1) When the vhf navigation receiver is 
being serviced apart from the other 
units of the vhf navigation set and 
the nature of the abnormal symp­
toms is not known. 

(2) When power supply troubles repeat 
after service of the power supply. 

(3) When the test power supply draws 
excessive current during opera­
tional tests (para 59b and c). 

(4) When the vhf navigation receiver 
is being returned to operation after 
servicing. 

b. Conditions for Tests. Prepare for 
the short-circuit tests as follows: 

(1) Remove the vhf navigation receiver 
from the rack (TM 11-5826-215-
12). 

(2) Remove the power supply from the 
rear of the vhf navigation receiver. 

(3) Allow the vhf navigation receiver 
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to cool with no power applied for 
at least 15 minutes. 

c. Measurements. Make the resistance 
measurements indicated in the following 
chart. If abnormal results are obtained, 

make the additional isolating checks out­
lined. When the faulty part is found, repair 
the trouble before applying power to the 
unit. The parts of the vhf navigation re­
ceiver are shown in figures 2 3 through 32. 

Short-circ uit tests 

Point o f measurement 

From terminal 3(-) of 
connector A2J3 (fig. 28) 
to terminal 1(+) of con­
nector A2J3. 

Normal indication 

Resistance reading of 
100,000 ohms or 
more. 

• 

leolatiog procedu"" 

If resistance is zero, check for shorted filter ca­
pacitor A2C36 (fig. 23) or A2C35B or for short­
circuited wiring associated with these capacitors, 
and with the jumper connected between terminals 
A and E of plug P6 in connector A 1J3 (fig. 28). 

If resistance is approximately 350 ohms, disconnect 
connector A2Jl from connector AlP!. Repeat re­
peat resistance measurement. If approxi mately 
350 ohms is measured, check for shorted filter 

·capacitor A2C33 (fig. 23) or short-circuited 
associated wiring. If, however, 100, ooo-ohm or 
greater resistance reading is obtained, check for 
shorted capacitors AlC47 (fig. 26}, A1Cl2, AlC4A, 
A lCSA (fig. 27), A1C7, or short-circuited associ­
ated wiring. 

If resistance is between 5, 000 and 6, 000 ohms, dis­
connect connector AlPl from A2Jl (fig. 24). Re­
peat resistance measurement. If resistance is 
between 5,000 and 6,000 ohms, check for shorted 
capacitor A2C34 (fig. 23), A2C35A, A2C37, A2Cl2 , 
A2C13, A2C14 (fig. 24), crystal diode A2CR6, or 
short-circuited wiring associated with these ca­
pacitors and diode. If, however, 100, ooo-ohm or 
greater resistance is measured, check for shorted 
capacitor AlC13 (fig. 26), A1C31, A1C34, AlC35 
(fig. 27), or short-circuited wiring associated with 
these capacitors. 

If resistance is between 7,000 and 8,000 ohms, discon­
nect connector AlPl from connector A2Jl (fig. 24). 
Repeat resistanc ':! measurement. If resistance be­
tween 7,000 and 8,000 ohms is measured again, 
check for shorted capacitor A2C5 (fig. 25) or A2C8. 
If. however. 100. ooo-ohm or greater resistance 
is obtained, check for shorted capacitor AlC24 
(fig. 28), A lC 17, or short-circuited wiring associ­
ated with these capacitors. 

If resistance is between 9,000 and 10,000 ohms, check 
for shorted capacitor A2C4 (fig. 25) or A2C7 or 
short-circuited wiring associated with these capac­
itors. 

If resistance is between 25,000 and 35,000 ohms, 
check for shorted capacitor A2Cll (fig. 25), short­
circuited wiring associated with this capacitor, or 
short from conductor to shield of coaxial cable at 
connector AlPS (fig. 28). 

If resistance is approximately 45,000 ohms, discon­
nect connector AlPl from connector A2Jl (fig. 24). 
Repeat resistance measurement. If resistance of 
approximately 45,000 ohms is meaPured, check for 
shorted crystal diode A2CR4 (fig. 24), or short­
circuited associated wiring. If, however, lOO,OOo­
ohm or greater resistance is obtained, check for 
shorted capacitor AlC38 (fig.28) or short-circuited 
associated wiring. 

If resistance is approximately 50,000 ohms, check for 
shorted capacitor AlC27 or short-circuited wiring 
associated with this capacitor. 



Short.-.ci rcui t tests 

Point or mee.surement Normal indication 

From terminal 6(+) of Resistance reading of 
connector A2J4 (fig. 23) 80 ohms or more. 
to terminal 1(-) of 
connector A2J4 . 

62. Test Setup 

Troubleshooting tests for the vhf navi­
gation receiver require connection to a 
low-voltage and high-voltage power sourc~ 
and to various test equipments. The test 
equipment connections vary from test to 
test. Remove the vhf navigatipn receiver 
from the rack (TM 11-5826-215-12) and 
make a test setup as shown in figure 33 
and outlined below. 

a. Power-Source Connectwns. 
(1) Low- voltage source. A power 

source capable of delivering 28 
volts at 1.8 amperes de is re­
quired. If available, use the test 
power supply. Connect the positive 
output lead to terminal 6 of con­
nector A2J4 on the vhf navigation 
receiver and the negative output 
lead to terminal 1 of connector 
A2J4. 

(2) High- voltage source. A power 
source capable of delivering 260 
volts at 85 milliamperes (rna) de 
is also required. If available, the 
power supply for the vhf navigation 
set can be used by connecting it in 
place on the rear of the vhf naviga­
tion receiver. If the vhf navigation 
set power supply is not available, 
a substitute power supply, capable 
of delivering 260 volts de at 85 rna, 
can be used. Connect the positive 
output lead of the substitute high­
voltage power source to terminal 
3 of connector A2J3 on the rear of 
the vhf navigation receiver and the 

Isol ating procedure 

If resistance is approximately 80,000 ohms, check for 
shorted capacitor A2C26 (fig. 24) or short-circuited 
wiring associated with this capacitor. 

If resistance is zero, check for shorted capacitor 
A2C35 (fig. 23), AlC40 (fig. 26), AlC42, AlC43, 
AlC44, AlC39 (fig. 27), AlC46, AlC41 (fig . 29), 
A 1C45, or short-circuited filament or LV+ wiring. 

If resistance is less than 80 ohms, check for shorted 
tube filaments in tube AlVl (fig. 72), AlV2, AlV3, 
AlV4, AlV5, AlV6, A1V7, A2Vl, A2V2, A2V3, 
A2V4, A2V5, A2V6, or A2V7. 

negative output lead to terminal 1 
of the same connector. 

b. Test Equipment Connections. Con­
t\ect the test equipment (signal generators, 
frequency meters, etc) as specified for the 
particular servicing procedures (para 63-
67). 

63. Localizing Troubles 

a. General. Procedures outlined in the 
troubleshooting chart (d below) are used 
to localize troubles to the tuning, nav­
igation output, and communications output 
sections of the vhf navigation receiver, 
and to a stage within the various sections. 
Depending on the nature of the opera­
tional symptoms, one or more of the 
localizing procedures will be necessary. 
When use of the troubleshooting chart, 
stage-gain me as u rem en t s or signal­
substitution procedures results in local­
ization of trouble to a particular stage, 
use the techniques outlined in paragraph 
66 to isolate the .trouble to a particular 
part. 

b. Use of Troubleshooting Chart. The 
troubleshooting chart supplements the 
equipment performance checks (TM 11-
5826-215-12), operational tests (para 59), 
and interunit troubleshooting chart (para. 
60). If no operational symptoms are known, 
proceed with the operational test until 
the trouble symptom is located. If re­
ference to the interunit troubleshooting 
chart indicates that the trouble symptom 
is caused by a malfunction of the vhf 
navigation receiver, look for the indicated 
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Figure £3. Vhf navigation receiver, bottom interior view. 
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NOTE · 
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Figure 1!4-. Vhf navigation receiver, right side view. 
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NOTE : 
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Figure £7. Vhf na'IJigation recei'IJer, rf/if. assembly, right side 'IJiew. 
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Figure t8. Vhf na1Jigation recei1Jer, rf/if, assembly, front 1Jiew. 
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NOTE: 
REFERENCE DESIGNATIONS ARE A88R£VIATEO. 
FOOER COMPLETE I~NTIFICATION, PREFIX THE PART 

SIGNATION WITH AI. 

Figure f9. Vhf navigation receiver, rf/i f. assemb ly, bottom view. 
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symptom in the troubleshooting chart 
(d below). 

Caution: If operational symptoms are 
not known, or they indicate the possibility 
of short circuits within the vhf navigation 
receiver, make the short-circuit checks 
described in paragraph 61 before applying 
power to the unit. 

c. Conditions for Tests. All dynamic 
checks outlined in the troubleshooting 
chart ( d below) are to be performed with 

the vhf navigation receiver connected to 
the low-voltage and high-voltage sources 
(para 62), unless otherwise indicated. For 
location of component parts, refer to fig­
ures 23 through 32. Voltage and resistance 
measurements are made with a multi­
meter. Unless otherwise indicated, all 
measurements are made with respect to 
chassis ground. 

d. Troubleshooting Chart. 

Item lndloatlon Probable lz'Ouble 

1 Potential measured at terminal Filter capacitor A2C36 shorted. 
A or Eon plug AlPS (connected 
to connector AlJ3) is not 260 
±10 when 260 volts is applied 
to terminal 3 of connector 
A2J4. 

2 Reading 'in frequency windows 
does not change when vhf navi­
gation control unit channel se­
lector controls are operated. 

· 3 Reading in frequency windows 
changes, but either cycles to 
wrong frequency or stops be­
tween normal frequency stops. 

4 Reading in frequency windows 
cycles continuously for some 
frequencies and is normal for 
other frequencies. 

5 Reading in frequency windows is 
correct for less than half-com­
plete frequency range. 

6 Audio is not heard at receiver 
output, but course indicator 
produces correct indications. 

Filter capacitor A2C35 shorted. 

Relay A3Kl or A3K2 defective. 

Choke A3Ll open. 
TUner drive motor A3Bl defective. 

Improper seating or loading of 
mechanical parts on tuner assem­
bly or rf/if. assembly or im­
proper seating of latching spring 
on relay armature. 

Applicable tuning assembly latching 
lever improperly adjusted. 

Applicable tuning assembly index­
lock arm not functioning. 

Contact on crystal drum top plate 
or interconnecting wire between 
plate and switch shorted to 
ground. 

Contact on crystal drum top plate 
open, or interconnecting wire 
between plate and switch broken. 

Defective audio stage. 

A +100-volt de line shorted to 
ground. 

Procedure 

Disconnect power from unit and check 
capacitor A2C36 (fig. 23) for short. 

Disconnect power from unit and check 
capacitor A2C35 for short . 

Disconnect power from unit and check 
resistance of coils of relays (fig. 
31) A3Kl and A3K2 (para 67). 

Check continuity of choke A3Ll. 
Disconnect power from unit. Remove 

gearing assembly from tuner assem­
bly (para 88a) and check operation 
of motor A3Bl by applying 28 volts 
from test power source to its 
terminals. 

Separate tuner and rf/if. assemblies 
(para 87). Inspect tuner assembly 
for damaged or excessively tight 
parts. Check operation of parts on 
each assembly. Reassemble unit. 

Check for correct overlap of latching 
pin when drive cam is in maximum­
throw position (para 93). 

Check loading spring of index-lock 
arm. Arm should be spring-loaded 
to "home" position. 

Check continuity at terminals H, I, J, 
K, and L (defective megacycle oper­
ation) and terminals N, 0, P, Q, 
and R of connector AlJ2 (defective 
fractional megacycle operation) for 
correct grounding and shorting 
together above ground in accordance 
with entries on chart (para 8h) to 
determine defective contact or inter­
connecting wire. 

Same as item 4. 

Make voltage and resistance measure­
ments (fig. 71) of audio stages 
A2V4B, A2V6, and A2V7. 

Make signal-substitution tests (para 
64). 

Make stage-gain measurements (para 
65). 

Check plate of tube A2V7 (fig. 72) 
visually to see if it glows red. Dis­
connect HV+ power supply and feel 
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llem Indicatloo 

7 First syllables of voice signals 
garbled or missing. 

8 Receiver noisy in flight and when 
vibrated or tapped. 

Probable trouble 

Diode A2CR2 defective. 

Microphonic circuit caused by 
defective tube or loose solder 
joint. 

9 Squelch operation sluggish. Audio Defective crystal diode CR4. 
output distorted and excessively 
loud. 

10 SQUELCH control has no effect. 
Audio output distorted and ex­
c~ssively loud. Overall gain 
very low. 

Age and squelch reference voltage 
low or missing. 

11 No muting operation during change Defective muting diode A2CR5. 
of channel . 

12 Audio operation is intermittent 
on one or more channels. 

13 No audio heard for one frequency 
only . 

14 Course indicator operates nor­
mally during VOR reception, 
but does not operate for local­
izer stations. 

15 Vertical pointer on course indi­
cator deflects erroneously dur­
ing both VOR and localizer 
operation. Amount of error is 
proportional to distance from 
transmitter. 

(o.q 

Misaligned crystal contacts. 

Defective crystal. 

Localizer microswitch A1S1 im­
properly aligned or defective. 

30-cps modulation on age or too­
volt lines. 

Procedur<~ 

power supply filter compartment in 
rear of vhf navigation receiver (fig. 
23). If tube A2V7 plate glows red 
and power supply filter parts are 
overheating, check for shorts to 
ground in diode A2CR6 (fig. 24), 
and in capacitors A2C34 (fig. 23), 
AlC13 (fig. 25), and A1C31 (fig. 
24). 

Check front-to-back resistance of 
diode A2CR2. Forward resistance 
should be less than 1, 000 ohms; 
back resistance should be 10,000 
times f root resistance . 

Start with tube A1 V 1 (fig. 72) and tap 
each in turn to find a microphonic 
tube. 

Make signal-substitution tests (para 
64) grounding output of stage pre­
ceding point of signal injectiOn and 
tapping unit at each point of signal 
substitution. 

Measure age voltage at plate (collec­
tor) of crystal diode A2CR3 (fig. 24) 
with a 5-millivolt rf signal applied 
at ANT connector Jl by the test set 
generator. If voltage measured Is 
not between -4.5 and 0.5 volts, 
check crystal diode A2CR4. 

Check for +68 volts at junction of 
crystal diode A2CR4 (fig. 24) and 
resistor A2R37. If voltage is low or 
zero, check resistance measure­
ments of A2CR4 and A2R37. If volt­
age is normal, check resistance of 
resistors A2R15 and A2R45 (fig. 25). 

Check front- to-back resistance of 
crystal diode A2CR5 (fig. 25). For­
ward resistance should be less than 
1,000 ohms; back resistance should 
be 10,000 times front resistance. 

Remove cover of unit. Tune to inter­
mittent channel and manually rock 
crystal drums. If this produces 
trouble symptom, check alignment 
of applicable crystal contacts. 

Remove and check applicable crystal 
(para 84 ~-

Check mlcroswitch A1Sl adjustment 
(para 94). If adjustment is normal, 
set crystal drums to frequency of 
108.10 me and check for 28 volts de 
on center terminal of switch. If volt­
age i s not present, replace switch. 
If voltage is present, check wiring 
between switch and terminal M of 
connector A1J2 (fig. 28). 

Check for 30- cps modulation at inter­
section of resistors AlRl (fig. 27) 
and Al R6 by using the frequency 
meter. If modulation is greater 
than 0. 4 volt . check capacitors 
A2C9 (fig. 25), A2Cl5 (fig. 24), and 
cryHUI I dlod • A2 ' 11.2 , 
heck for 30-cps modul. lion at inter­
section of re s i s tors A21H (fig. 24) 
and A2R5. If modulation 1s greater 
than l. 0 volt, check capacitor 
A2C34 (fig. 25) or A2C37 . 



Item Indication Probable llouble Procedure 

Capacitor A2C29, A2C15, or 
A2C34 or diode A2CR1 or 
A2CR2 causes incorrect phase 
shift. 

Check phase shift (para 102) and re­
place defective capacitors and/or 
diodes. 

16 Audio is heard, but OFF vertical 
flag is visible and TO-FROM 
meter is neutral. 

Defective cathode follower stage 
A2V5A. 

Make voltage and resistance measure­
ments of cathode follower A2V5A 
(fig. 72). 

17 Audio is not heard or is too low, 
and OFF vertical flag is visible 
and TO-FROM meter is neutral 
for all frequencies. 

Defective rf stage, if. stage, me 
crystal oscillator-doubler A1V16, 
fractional me crystal oscillator 
A1 V7, or detector and age A2V4. 

Make voltage and resistance measure­
ments of all stages in unit. 

Make signal-substitution tests (para 
64). 

Make stage-gain measurements (para 
65). 

18 Audio is interrupted by noise 
bursts. 

Defective noise limiter A2V6A. Make voltage and resistance measure­
ments of tube A2V6 (fig. 72). 

64. Signal Substitution 

The charts in a through d below will aid 
in localizing trouble to a stage of the vhf 
navigation receiver. The equipment is 
connected as shown in figure 33 for the 
tests listed in the charts. For location of 
component parts, refer to figures 23 
through 32. 

a. Audio Chart. Adjust the audio oscil­
lator to produce a 1-kc output at 5 volts 
(rms) and connect it to the points indi­
cated in the connection column. Connect 
the multimeter between terminals 2 and 
3 of connector A2J4 for ac voltage indi­
cations of 7 to 14 volts (rms). The com­
mon lead of the audio oscillator is con­
nected to chassis ground. 

Conn ection 

A2V7 'pin 5 (plate) 

A2V7 pin 1 (control 
grid) 

A2V5 pin 8 (plate of B 
section) 

A2V5 r\n 7 (control 
grid o. ~ section) 

Probable trouble 

Defective transformer A2T4 
(fig. 24); capacitox A2C31, 
A2C38 (fig. 23), or A1C63 
(fig. 28); resistor A2R43 
(fig. 24); or connector 
A2J4. 

Defective resistor A2R38 
(fig. 28), A2R39, or 
A2R40; capacitor A2C37 
(fig. 23); crystal diode 
A2CR6 (fig. 24) ; or tube 
A2V7. 

Defective capacitor A2C30 
(fig. 25). 

Defective tube A2V5 (fig. 
24); resistor A2R35 (fig. 
25) or A2R37 (fig. 24); 
capacitor A2C29 (fig. 25); 
or crystal diode A2CR4 
(fig. 24). 

b. If. Chart. Perform the signal-substi­
tution procedures to localize troubles 
within the if. stages of the vhf navigation 
receiver only after it is determined that 
there are no troubles in the audio stages 
(a above). Connect the 1. 7 -me signal fre­
quency carrier (modulated with 1,000 
cps) output of the AN /URM-2 5 to the points 
indicated. Connect the multimeter between 
terminals 2 and 3 of connector A2J4 (fig. 
33) for ac voltage indications of 7 to 14 
volts (rms). During the first signal-sub­
stitution procedure in the following chart, 
connect the multimeter between terminals 
5 and 3 of connector A2J4 as soon as a 
reading is obtained between terminals 2 
and 3. Following the measurements at 
terminal 5, reconnect the multimeter to 
terminal 2 for the other signal-substitu­
tion procedures in the chart. 

Connection and signal level 

A2V 4 pin 5 (plate of B 
section), 0. 800 volt 

A2V3 pin 5 (plate) , 
0. 800 volt 

A2V3 pin 1 (control 
grid), 0. 800 volt 

A2V2 pin 5 (plate), 
0. 800 volt 

Probeble trouble 

Defective stage A2V6A or 
A2V6B (fig. 24); capaci­
tor A2C18 (fig. 25), A2C19 
(fig. 24), A2C22 (fig. 25), 
A2C23 (fig. 25), or A2C25; 
or resistor A2R22, A2R27, 
or A2R28. 

Terminal 5 of connector A2J4 
(fig. 23): defective stage 
A2V4B (fig. 24) or A2V5A. 

Defective if. transformer 
A2T3 (fig. 24); capacitor 
A2C12 (fig . 25), A2C13, or 
A2C14. 

Defective stage A2V3 (fig. 24) 
or resistor A2R12. 

Defective if. transformer 
A2T2 (fig. 24) or capacito.­
A2C8 (fig. 25). 
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Connection and signal level Probable trouble 

A2V2 pin 1 (control Defective stage A2V2 (fig. 24) 
gnd), 44.00 millivolts or resistor A2R8 or A2R7. 

A2V1 pinS (plate), Defective if. transformer A2Tl 
44.00 millivolts (fig. 24) or capacitor A2CS 

A2Vl pin 1 (control 
grid), 2. 80 millivolts 

AlVS pinS (plate), 2. 80 
millivolts 

AlVS pin 1 (control 
grid), 320 microvolts 

AlV4 pinS (plate), 320 
microvolts 

Signa.! 
lrequenoy 

(me) 

(fig . 2S). 
Defective stage A2Vl (fig. 24) 

or resistor A2R4 or A2RS . 
Defective resistor AlRI9 

(fig. 29), AlR30, or A2R2 
(fig. 27), capacitor A2C2,. 
microswitch AlS2, or 
coaxial cable at connector 
AlPS (fig. 28) . 

Defective stage Al VS (fig. 
28). 

Defective if. transformer 
Al Tl (fig . 28) or capaci­
tor AlC24 or AlC2S. 

Connection e.od 
8ignal level 

12.2 A1V4 pin I (control grid), 30 millivolts 

12.2 AIV3 pin S (plate), 30 millivolts 

117 A1V3 pin 1 (control grid), S millivolts 

d: Rf Chart. Perform the signal-substi­
tutwn procedures that localize troubles 
within the rf stages of the vhf navigation 
receiver only after it is determined that 
there are no troubles in the mixer, oscil­
lator, if., or audio stages (a, b, c, above) . 
Connect the 117 -me signal frequency car­
rier output of the AN/USM -44 to the points 
indicated with 1,000-cps modulation ap­
plied. Connect the multimeter between 
terminals 2 and 3 of connector A2J4 (fig. 
33) for ac voltage indications of 7 to 14 
volts (rms). 
Connection and algna.l level Probable trouble 

AlV2 pin 8 (plate), 3 to Defective resistor A1R3 (fig. 
I2 millivolts 27), Al RS (fig. 26), or 

AIR6; capacitor A1C4A, 
AlC4B, AICSA (fig. 27), 
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c. Mixer and Oscillator Chart. Per-

form the signal-substitution procedures 

that localize troubles within the mixer and 

oscillator stages of the vhf navigation re­

ceiver only after it is determined that there 

are no troubles in the audio or if. stages 

(a and b above). Connect the specified out­

put of the AN/USM-44 to the points indi­

cated with 1,000-cps modulation applied. 

Connect the multimeter to terminals 2 and 

3 of connector A2J4 (fig. 33) for ac voltage 

indications of 7 to 14 volts (rms). 

Probable trouble 

Defective tube AlV4 (fig. 28) or AlV7 (fig. 27); resistor 
A1Rl3 (fig. 28), AIRI4, AlRI2 (fig. 29), AlR1S (fig. 
28), AIR28, or AIR27; capacitor AIC22, AIC38, or 
AlC37 ; or one or more of crystals Y21 through Y30 
(fig . 32). 

Defective resistor AIR9 (fig. 28), AI RIO, or AIRll; 
capacitor A1C14, AlClS, AICI6, AIC17, AlClB, 
A1Cl9, AlC20, or AlC21; or choke AILS or AIL6. 

Defective tube AlV3 (fig. 27) or AIV6; resistor AIR7, 
AIRS (fig. 26), AlR21 (fig. 27), AIR22 (fig. 26), 
AIR23, AIR24 (fig. 27), AlR25, or AlR26; capacitor 
AIC9, AlCIO, AIC28A (fig. 26), AlC28B (fig. 27), 
AlC29, A1C30 (fig. 26), A1C31, A1C32, A1C33 (flg. 
27), AIC34 (fig. 26), AlC3S (fig. 27). or AIC36; 
choke A1L7 (fig. 26), AILS, AIL9 (fig. 27), or 
AlLIO; or one or more of crystals YI through YI9 
(fig. 32). 

Connection Md 81gnal h•v" l 

AlV2 pins (cathode), 3 
to I2 millivolts 

AIVl pin 8 (plate), 3 to 
I2 millivolts 

A 1 V 1 pin 1 (control 
grid), 1 millivolt 

ANT connector A lJ 1, 
I millivolt 

Probable trouble 

AlCSB, A1C6, AIC7, 
A1C8 (fig. 26), or A1C48 
(fig. 28); or choke AIL3 
(fig. 26), A1L4 (fig. 27), 
or A1Ll2 (fig. 26). 

Defective tube A1V2 (fig. 27). 

Defective choke AlL2 (fig. 
27). 

Defective tube AIVl (fig. 27) 
or resistor AIR2. 

Defective choke AILI (fig. 
27), resistor A1Rl; 
capacitor AlCl, AlC2, or 
AlC3; or defective coaxial 
connector AIJl (fig. 28). 

65. Stage-Gain Measurements 
Use the techniques outlined in a through 

e below when the output of the vhf navigation 



receiver is abnormally low or distorted 
(para 59). 

a. General. Connect the vhf navigation 
receiver to the high-voltage and low-volt­
age sources described in paragraph 62 as 
shown in figure 33. Operate if. sensitivity 
control R17, on the front panel of the vhf 
navigation receiver, fully clockwise. 

b. Audio stages. Ad j us t the crystal 
drums to tune the vhf navigation receiver 
to the indicated frequency setting. Connect 
the audio oscillator between the inter-

section of resistor A2R27 and capacitor 
A2C22 (fig. 28) and chassis ground. Adjust 
the audio generator to produce a 1,000-cps 
output with the input voltage amplitude as 
indicated in the following chart. Use the 
multimeter to measure the ac voltage at 
the points indicated. The voltage measured 
should be within 20 percent of the value 
indicated. If the voltage is not within tol­
erance, use further isolating techniques 
(para 66) to determine the defective part 
within the stage. 

Frequency Input 
Oulput volla4Je (voila, rms) with respect lo cb...,sis ground 

selling volla4Je 
A.~VG (me) (voila, rma) pin 7 

126.00 2.0 0. 82 
126.00 5.0 2.6 
108.00 2.0 0.82 

c. If. stages. Connect the common clip 
of the multimeter to the intersection of re­
sistor A2R27 (fig. 28) and capacitor 
A2C22. Connect the de probe to chassis 
ground on the vhf navigation receiver. Con­
nect the output of the AN/URM-25 to pin 1 
of the if. stage tube listed below and shown 
in figure 72. Adjust the AN/URM-25 out­
put amplitude to produce a 4.0-volt de 
reading on the multimeter. The AN/URM-
25 output (signal input to stage under test) 
should be between half and twice the value 
indicated in the signal input column. 

Tube 

A2V3 
A2V2 
A2V1 
AlV5 

Blpal Input 

0. 800 volts 
44. 00 millivolts 

2. 80 millivolts 
320 microvolts 

d. Mixer stages. Connect the common 
clip of the multimeter to the intersection 
of resistor A2R24 (fig. 28) and capacitor 
A2C22. Connect the de probe to chassis 
ground on the vhf navigation receiver. Con­
nect the output of the AN/URM-25 to pin 1 
of the mixer stage tube listed below and 
shown in figure 72. Adjust the AN/URM-
25 output (signal input to stage under test) 
to produce a 4.0-volt de reading on the 
multi meter. The input signal should be 
between half and twice the value indicated. 

A~VG A~V5 A:IV7 Terminal :1 of 
pin 5 pin 7 pin 1 onnneclor A.:U 4 

0.75 0.1 2.5 7 
2.0 0.45 7.5 15 
0.75 0.1 6.5 14 

Til be Signal Input (mv) 

A1V4 30 
A1V3 5 

e. Rf stages. Adjust the crystal drums 
to tune the vhf navigation receiver to 12 6. 00 
me and set the AN/USM-44 to produce a 
frequency of 126 me. Connect the common 
clip of the multimeter to the intersection of 
resistor A2R27 (fig. 25) and capacitor 
A2C22. Connect the de probe to chassis 
ground on the vhf navigation receiver. Con­
nect the output of the AN/USM-44 to the 
test connection point indicated in the chart 
below. Adjust the AN/USM-44 output(sig­
nal input to stage under test) to produce 
a 4.0-volt de reading on the multimeter. 

Test connection 

A1V3 
ANT connector AlJl 

Input voltage (mv) 

3 to 12 
1. 05 

66. Isolating Troubles Within Stages 

When trouble has been localized to a 
stage, either through troubleshootingpro­
cedures, signal substitution, or stage-gain 
measurements, use the following tech­
niques to isolate the defective part: 
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a. Take voltage measurements at the 
tube sockets (fig. 72). 

b. If voltage readings are abnormal, take 
resistance readings (fig. 71) to isolate 
open and short circuits. Refer also to the de 
resistances of transformers and coils 
(para 67). 

c. If signals are weak and all checks fail 
to indicate a defective part, check the 
alignment of the vhf navigation receiver 
(para 98 through 102). 

d. Use the wiring diagrams (fig. 63, 64, 
77, 78, and 79) to circuit trace andisolate 
the faulty component. 

e. If circuit tracing or other trouble­
shooting techniques indicate a faulty tube, 
remove that tube (para 84) and check it 
with the tube tester. 

67. De Resistance of Transformer Windings 
and Coils 

The de resistance of transformer wind-

ings and choke and relay coils in the vhf 
navigation receiver are as follows : 

T rMs lorm er o r coil 

Al T1 (L1 and L2) 
AlLl 
A1L2 
A1L3 
A1L4 
AlL5 
A1L6 
A1L7 
AILS 
A1L9 
A1L10 
AlLll 
A1L12 
A1Ll3 
A2Tl (Ll and L2) 
A2T2 (Ll and L2) 
A2T3 (L1 and L2) 
A2T4 

A2L1 
A2L2 
A3Kl 
A3K2 
A3L1 

Terminals 

1- 2 
3-4 

De resistance 
(ohms) 

Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 
Less than 1 

1.5 
1.2 
l 
1 
1 
1 

173 ±15% 
30 ±15% 

350 ±12% 
0.126 ±10% 

140 ±10% 
140 ±10% 

1.2 

Section IV. TROUBLESHOOTING CONVERTER 

68. Checking Filament and B+ Circuits 
for Shorts 

a. \Wlen to Check. When any ot the fol­
lowing conditions apply, use the multi meter 
to check for short circuits and clear the 
troubles before applying power to the con­
verter. 

(1) When the converter is being serv­
iced apart from the other units of 
the vhf navigation set and the nature 
of the abnormal symptoms is not 
known. 

(2) When power supply troubles repeat 
after service of the power supply 
and vhf navigation receiver. 

(3) When the test power source draws 
excessive current during opera­
tional tests (para 59b) and power 
supply and vhf navigation receiver 

are not short circuited. 
(4) When the converter is being re­

turned to operation after servicing. 
b. Conditions for Tests. Prepare the 

converter for short-circuit tests as fol­
lows: 

(1) Remove the converter from the 
rack (TM 11-5826-215-12). 

(2) Allow the converter to cool with 
no power applied for at least 15 
minutes. 

c. Measurements. Make the resistance 
measurements indicated in the following 
chart. If abnormal results are obtained, 
make the additional isolating checks out­
lined. When the faulty part is found, re­
pair the trouble before applying power to 
the unit. The parts of the converter are 
shown in figures 34, 35, and 36. 

Point of meaauremenl Normal Indication I solati ng procedure 

From terminal 7 (+) of connector 
J204 to terminal 6 (- ) of con­
nector J204 (fig. 35). 
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Resistance reading of 180,000 ohm s If resistance is zero, check for 
or more . shorted capacitor C219B (fig. 35) 

or associated wiring. 



Point of measurement Nonn&l indice.tion leol &ting procedure 

U resistance is approximately 5,100 
ohms, check for shorted capacitor 
C219A (fig . 35) or C207B or assoc­
iated wiring. 

U resistance is approximately 10,000 
ohms, check for shorted capacitor 
C208A (fig . 35) or C209B or assoc­
iated wiring. 

U resistance is approximately 51,000 
ohms, check for shorted capacitor 
C207A (fig. 35) or associated wir­
ing. 

U resistance is approximately 57 , 200 
ohms, check for shorted capacitor 
C202 (fig. 36) or associated wiring . 

From terminal 1 (+) of connector Resistance reading of 120 ohms or U resistance is zero, check for 
short- circuited terminals 1 and 6 
of connector J204 (fig. 35) . 

J204 to terminal 6 (-) of connector more . 
J204 (fig. 3 5) 

69. Test Setup 

Troubleshooting tests for the converter 
require connection to a low-voltage and 
high-voltage power source and to various 
test equipments. The test equipment con­
nections vary from test to test. Remove 
the converter from the rack (TM 11-5826-
215-12) and make a test setup as outlined 
below. 

a. Power- Source Connections. 
(1) Low- voltage source. A power 

source capable of delivering 28 
volts at 0.52 ampere de is required 
to perform dynamic servicing of 
the converter. If available, use the 
test power supply with the output 
adjusted to produce the rated volt­
age. The power supply used must 
have its positive output lead con­
nected to terminal 1 of connector 
J204 (fig. 35) on the converter and 
its negative output lead connected 
to terminal 6 of connector J204. 

(2) High- voltage source. A p ower 
source capable of delivering 240 
volts at 22 milliamperes de is also 
required to perform dynamic serv­
icing. If available, the power sup­
ply supplied with the vhf navigation 

JJ resistance is 4.1 ohms, check for 
short-circuited wiring between 
resistor R266 (fig. 35) and pin 4 of 
tube V204 and between r esistor 
R266 and pin 1 of tube V201. 

U resistance is between 4 . 1 and 120 
ohms, check for short-circuited 
tube filaments or associated wiring. 

set can be used in conjunction with 
the vhf navigation receiver and the 
rack. Ifthe vhf navigation set power 
supply is not available, a substitute 
power supply, capable of delivering 
the required power (TM 11-5826-
215-12), can be used. Connect the 
positive output lead of the substi­
tute high-voltage power source to 
terminal 7 of connector J204 (fig. 
35) on the rear of the converter 
and the negative output leadtoter­
minal 6 of the same connector. 

b. Test Equipment Connections. C on­
nect the test equipment (signal generators, 
multimeters, etc.) as specified for the par­
ticular servicing procedures (para 70 
through 7 3) . 

70. Localizing Troubles 

a. General. The g_rocedures outlined in 
the troubleshooting chart ( d below) are 
used to localize troubles to the VOR ref­
erence channel, VOR variable channel, 
localizer channel, and course indication 
circuit stages of the converter, and to a 
stage within the various channels. De­
pending on the nature of the operational 
symptoms, one or more of the localizing 
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J202 JZOI J203 ?.02 

T201 

V205 

V201 

C207 

V203 

C219 
Z201 

C238 

C234 

C226 

C228 

C218 

R246 

C227 
R248 

R230 

R268 

C21S 

C214 

C213 C217 C215 C230 R231 R229 R247 R228 C212 R2'49(1!EHINO CZ .. ) 

T-.e826-215- 3&-S7 

Figt.ll'~ .1,t. Converter, top interior view. 
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R242 T202 J205 R253 C210 R221 J201 R223 J204 J202 

C225 

R243 

C222 

R244 

C223 

R250 

C224 

C233 

R202 

R222 

C201 

R235 
CR205 

XV201 

R203 

R201 

R251 

R241 

R266 

T201 

R224 

R225 

R226 

C211 

K201 

R245 

R233 

XV204 

R2l9 

R218 

XV205 

R210 

C220 

R232 

czrg 

C221 

R220 

TM582&- 215- 35- sa 

l''igure 35. ContJerter, rear half, bottom interior tJiew, 

procedures will be necessary. When use 
of the troubleshooting chart or signal­
substitution procedures results in locali­
zation of trouble to a particular stage, use 
the techniques outlined in paragraph 72 
to isolate the trouble to a particular part. 

b. Use of Troubleshooting Chart. The 
troubleshooting chart is designed to sup-

plement the equipment performance checks 
(TM 11-5826-215-12), operational tests 
(para 59) and interunit troubleshooting 
chart (para 60). If no operational symp­
toms are known, proceed with the opera­
tional test until f\e trouble symptom is 
located. If reference to the interunit trou­
bleshooting chart indicates that the trouble 
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.. 

R239 C242 R274 R257 R272 Z203 R264 R271 

TM5826-215-35-51 

Figtlt'e 36. Converter, front half, bottom interior view. 
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symptom is caused by a malfunctionofthe 
converter, look for the symptom in the 
troubleshooting chart. 

Caution: If operational symptoms are 
not lmown, or they indicate the possibility 
of short circuits within the converter, 
make the short-circuit checks described 
in paragraph 68 before apt>lying power to 
the unit. 

are to be performed with the converter 
connected to the low-voltage and high-volt­
age power sources (para 69), unless other­
wise indicated. Voltage and resistance 
measurements and continuity checks are to 
be made with the multimeter on the appro­
priate scale. 

d. Troubleshooting Chart. 

c. Conditions for Tests. All checks out­
lined in the troubleshooting chart tJ below) 

Note: Perform the operation? in the operational 
test before using this chart, unless trouble has 
already been localized. 

I'- IDdloa&loD Probable trouble ProoeduN 

1 OFF vertical flag on tbe course Defective tube filament ln VOR Viaually check tubes (fig. 34) to see 
Indicator is visible at all times reference channel, VOR variable that all light. 
and tbe TO-FROM meter on tbe chanDel, or flag emphasizer stage 
course tndtcator is always at V207. 
neutral, even though audio can Capacitor C219B (fig. 35) shorted Cbeck for short circuit (para 68c). 
be beard on both VOR and to grOUDd. 
localizer cbalmels. 

2 OFF vertical flag on the course Defective localizer chanDel. Check tube V206 (fig. 34) by substi-
Indicator is visible and the TC>- tution. 
FROM meter on the cour11e Make signal-substitution tests on 
Indicator is at neutral dur1Dg localizer channel (para 71~). 
localizer, but not during VOR Make voltage and resistance meas-
operation. urements on locallzer stages 

(fig. 37). 
Defective relay K201 (fig. 49) or Check operation of relays K201 and 

K202. K202 (para 97). 
Check coll resistance measurement 

for l'elays K201 and K202 (para 73). 
3 OFF vertical flag oo the course Defective VOR variable channel. Check tubes V20S (ftg. 37) and V201 

Indicator Is visible and the To- by substitution. 
FROM meter on the course Make signal-substitution tests on 
Indicator Is at neutral during VOR variable channel (para 71c). 
VOR, but not during localizer Make voltage and resistance meas-
operation. urements on VOR variable channel 

stages (fig. 37). 
Defective VOR reference channel. Check tubes V201 (fig. 37), V202, 

V203, V204, and V205 by substi-
tution. 

Make signal-substitution tests on 
VOR reference channel (para 7lb). 

Make voltage and resistance meas-
urements of VOR reference channel 
stages (fig. 37). 

Defective VOR flag emphasizer Check tube V207 (fig. 37) by substl-
stage V207. tution. 

Make voltage and resistance meas-
urements of VOR flag emphaslzer 
stage V207 (fig. 37). 

Defective tranaformer T201 or Check resistance of transformers 
T202. T201 aDd T202 windings (para 73). 

4 TC>- FROM meter on the course Defective crystal diode CR205 or Measure front-to-back resistance of 
Indicator does not deflect, CR206. crystal diodes CR205 (ftg. 35) and 
although vertical pointer on the CR206; ratio of resistance readings 
course Indicator deflects and should be 10,000 to 1 or greater. 
OFF vertical flag on tbe course Defective resistor R235, R236, or Check resistance of resistors R235 
Indicator Is out of sight. R253. (ftg. 35), R236, andR253. 

Defective capacitor C235. Check capacitor C235 (fig. 35) for 
shorted condition. 

5 OFF vertical flag on tbe course VOR FLAG control R268 out of Check alignment of VOR FLAG con-
Indicator Is visible durtng VOR allgnment. trol R268 (para 107). 
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lt.a lndiqatlon Probable trouble Prooedunt 

operation, but not during local- Defective crystal diode CR207 or Measure front-to-back resistance ot 
izer operation, although the TO- CR208. crystal diodes CR207 (fig. 35) and 
FROM meter deflects and VOR CR208 . Resistance ratio should be 
signal strength is reliable 10, 000 to 1 or greater. 
enough for vhf navigation set Defective resistor R237, R238, Check resistance of resistors R237 
operation. R239, or R240. (fig. 35), R238, R239 (fig. 36), and 

R240 (fig. 35). 
6 Vertical pointer on the course VOR reference channel and/or Check alignment of VOR reference 

indicator does not indicate cor- course indication circuits out of channel and course indication cir-
rectly and the To- FROM meter alignment.· cults (para 107 through 110). 
on the course indicator oper-
ates erratically (deflects cor-
rectly part of the time and 
incorrectly other times) during 
VOR operation. 

7 Vertical pointer on the course Localizer channel and/or course Check alignment of localizer channel 
indicator does not indicate cor- indication circuits out of align- and course indication circuits (para 
rectly during localizer oper- ment. 
ation. 

71. Signal Substitution 

The charts in a through c below will aid 
in localizing troubles to a stage of the con­
verter. Adjust the test set generator (TM 
11-518) and set its controls as specified 
for each test (a through c below). 

a. Localizer Channel Chart. Set the test 

ConnecUon 

V206 pin 2 (control grid, A section) 

V206 pin 1 (plate, A section) 

V206 pin 7 (control grid, B section) 

V206 pin 6 (plate of B section) 

Between terminals 1 and 2 of filter Z202 
Between terminals 1 and 2 of filter Z203 
Between terminals 4 and 5 of connector 

J205 

Signal frequency 
(cpa) 

90 and 150 

90 and 150 

90 and 150 

90 and 150 

90 
150 
de 

b. VOR Reference Channel Chart. Set 
the test set generator controls as follows: 
MC to position B (114.9 me), OMNI TRACK 
to oo, FUNCTION to OMNI, and ATTENU­
ATOR to 3 microvolts. Tune the vhf navi-

Connection 

V201 pin 3 (control grid, A section) 

V201 pin 4 (plate, A section) 
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Signal frequency 
( c pa) 

30 and 9, 960 

30 and 9, 960 

108 through 111) . 

set generator controls as follows: MC to 
position A (110.9 me), FUNCTION switch 
to AMP LOC (pointer centered) position, 
and ATTENUATOR to 3 microvolts. Tune 
the vhf navigation control unit to 110.9 me. 
Connect the frequency meter between the 
points indicated and chassis ground and 
check for the signal frequency specified. 

Poaaible trouble 

Defective relay K201 (fig. 35), capacitor C236, 
resistors R254 (fig . 36) or R255. 

Defective tube V206 (fig. 37) or resistor R256 
(fig . 36) . 

Defective potentiometer R257 (fig. 36), resistor 
R258 or R259, or capacitor C237. 

Defective tube V206 (fig . 37) or resistor R260 
(fig. 36) . 

Defective filter Z202 (fig . 36). 
Defective filter Z203 (fig. 36) . 
lf 90 and 150 cps are measured, crystal diode 

CR209 (fig . 35) and/ or CR210 is defective. 
lf no de is measured, crystal diode CR211, 
resistor R269 (fig. 34), or relay K202 (fig. 
35) is defect! ve. 

gation control unit to 114.9 me. Connect 
the frequency meter to the points indicated 
and check for the signal frequency speci­
fied. 

Poaal ble t.roubl e 

Defective relay K201 (fig . 35), capacitor C201, 
or relay K202. 

Defective tube V201 (fig. 37) or resistor R202 
(fig . 35). 



Conneot.lon Sii!JIN lrequ..Ooy 
(cps) 

V203 pin 7 (control grid, A section) 30 and 9,960 

V203 pin 6 (plate, A section) 30 and 9, 960 

V203 pin 3 (control grid, B section) 30 

V203 pin 4 (plate, B section) 30 

V204 pin 7 (control grid, A section) 30 

V204 pin 8 (cathode, A section) 30 

V205 pin 2 (control grid, A section) 

V205 pin 1 (plate, A section) 

30 

30 

V204 pin 3 (control grid, B section) 30 

V204 pin 4 (plate, B section) 30 

Between terminals 3 and 5 of T201 30 

c. VOR Variable Channel Chart. Set the 
test set generator controls as specified in 
b above. Connect the frequency meter to 
the points indicated and check for the pres­
ence of 30 cps. 

Connected 

V205 pin 7 (control 
grid, B section) 

V205 pin 6 (plate, B 
section) 

V201 pin 7 (control 
grid, B section) 

V201 pin 6 (plate, B 
11ection) 

Between terminals 3 
and 5 of T202 

Possible trouble 

Defective resistor R241 (fig. 
35), R242, R243, or R244; 
or capacitor C221, C222, 
C223, C224, or C225. 

Defective tube V205 (fig. 37) 
or resistor R245 (fig. 35) 
or R246 (fig. 34). 

Defective resistor R247 (fig. 
34), R248, R249, or R250 
(fig. 35); or capacitor 
C226 (fig. 34), C227, 
C228, C229, C230, C231, 
or C232. 

Defective tube V201 (fig. 37); 
resistor R251 (fig. 35) or 
R252; ,or capacitor C207B, 
C233, or C234 (fig. 34). 

Defective transformer T202 
(fig. 34). 

72. Isolating Troubles Within Stages 
When trouble has been localized to a 

stage, either through troubleshootingpro­
cedures or signal substitution, use the 
following techniques to isolate the defec­
tive part: 

Possible trouble 

Defective crystal diode CR201 (fig. 35) or 
CR202; resistor R204 (fig. 36), R207, or 
R208; or capacitor C202 or C203. 

Defective tube V203 (fig. 37) or resistor 
R209 (fig. 36). 

Defective discriminator network Z201 (fig. 34); 
crystal diode CR203 (fig. 35) or CR204; 
resistor R211 (fig. 36), R212, R213 or R214; 
or cavacitor C204, C205, C206, or C240. 

Defective tube V203 (fig. 37) or resistor R215 
(fig. 36). 

Defective resistor R216 (fig. 36), R217, R218 
(fig. 35), or R219, or capacitor C208 (fig. 
36). 

Defective tube V204 (fig. 37), resistor R220 
(fig. 35), or capacitor C209A or C209B. 

Defective capacitor C210 (fig. 35) or C211; 
resistor R221, R222, R223, R224, or R225. 

Defective tube V205 (fig. 37), resistor R226, 
or R227 (fig. 36). 

Defective resistor R228 (fig. 34), R229, R230, 
R231, or R232 (fig. 35); or capacitor C12, 
(fig. 34), C213, C214, C215, C216, or C217. 

Defective tube V204 (fig. 40); resistor R233 
(fig. 35), or R234 (fig. 35); or capacitor 
C218 (fig. 34), C219A, or C220 (fig. 35). 

Defective transformer T201 (fig. 34). 

a. Test the tube involved in a tube tester 
or by substituting a similar type tube 
which is known to be operating normally. 

b. Take voltage measurement at the tube 
socket.<:; (fig. 37). 

c. If voltage readings are abnormal, take 
resistance readings (fig. 37) to isolate 
open and short circuits. Refer also to the 
de resistance of transformers and relay 
coils (para 71). 

d. Use the wiring diagram (fig. 64) to 
circuit trace and isolate the faulty compo­
nent. 

73. De Resistance of Transformers and 
Relay Coils 

The de resistance of transformer wind­
ings and of relay coils in the converter 
are listed below: 

Transronner or coi I 

T201 

T202 

K201 
K202 

Tenninals 

1-2 
3-4 
4-5 
1-2 
3-4 
4-5 

Resistance (ohms) 

2365 ±15% 
125 ±15% 
125 ±15% 

2365 ±15% 
125 ±15% 
125 ±15% 

90 ±10% 
90 ±10% 
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CATHOOE FOLLOWER 
10-KC a 30-CPS AMPLIFIER 

XV201 
a 30- CPS AMPLIFIER 

XV204 
19 

5. 5 
I BOO 

1.2 AC 
(NOTE 12) 

220 
(45 AC) 
INOTE 9) 

5670 
25.5 

10 

3.5 
(1 . 0 AC) 

1600 - -;z'A ___ I 
I 
I 
I 
I 
I 
I 

J201~ 

3.B AC 
110 

)J202 

3 .B AC 
110 

6 .6 
(2 . 2 AC) 

r -------
1.5 AC 
I MEG 

200 
!NOTE 91 

5670 

I MEG 

220 
(45 AC) 

(NOTE 9) 

VOR FLAG EMPHA S IZER 
XV207 

12AT7WA 

I 
I 
I 

J2 01 0 
@J202 

J203 @ DUAL 30 - CPS AMPLIFIER 

0.:5 
7 

0 
lBO 

- 25 
(NOTE 14) 

220 
(45 AC 
(NOTE 9) 

220 
4 5 AC 

(NOTE 9 ) 
I ~~·~3----, 

L _ _ _ 0 0 --- - 1.7 

~N~T~ ~~-- -- - - -M-"" ', '-- m ---- - - - _:~o~ ~c~ 
r-- Jo ',o cl---l 0 0 ,15 

lBO 3MEG 

I 

DO 
12 .6 

150 
(8 AC) 

(NOTE 9) 15 

10-KC a 30-CPS AMPLIFIER 
XV203 I 

I 
I 
I 

DUAL 

I 19 19 
8 

5.2 
(0.7 AC) 
910 

1.0 AC 
510k 

5670 

2 .0 1 
(0. 1 ACI I 

- - _1:?~ -- _J 

0. 17 AC 
380K 

I. VIEW IS OF BOTTOM OF CHASSoS . 

NOTES: 

I 1~4'----, 

I 4 . 3 
I (1 . 2 ACl 
I 820 

L--- - --
1.5 AC 
1,33MEG 

125 
(15 AC) 

2. UNLESS OTHERWISE INDICATED , VOLTAGES ARE DC , RESISTANCES ARE IN OHMS. 

3. VOLTAGE READINGS ABOVE LI NE, RESISTANCES BELOW LINE . 

4. MEASUREMENTS ARE MADE WITH RESPECT TO GROUND, EXCEPT J201 AND J203 0 WHICH 
ARE MADE WITt< RESPE CT TO J202 . 

5. RESISTANCE MEASUREMENTS ARE MADE WITH CONVERTER DISCONNECTED FROIO VHF NAVIGATION SET. 

6. VOLTAGE MEASUREMENTS ARE MADE WITH CONVERTER CONNECTED IN VHF NAVIGATION S[T. 

7. OC VOLTAGE MEASUREMENTS ARE MADE WITH 20,000 OHM S- PEA -VOLT VOLTWETEA. 
WITH LV+ SET AT NOMINAL SUPPLY OF 28 VOLTS . 

8. 0C VOLTAGE MEASUREMENTS ARE MAO( WITH MULTI METER WE -26/V AND WITH TEST SIGNAL LEVELS 
OF 1.8 VOLTS .t.O . I VOLT AT 30 CPS AND 1. 8 VOLTS ~0. 2 VOLT AT 9960 CPS . 

9. NO SIGNIFICANT MEASUREMENT DUE TO CAPACITOR CHAAGING. 

10. DEPENDS ON VALU~ OF R222 AND SETTING OF A225. 

I I· DEPENDS ON SETTING OF R226 . 

12. DEPENDS ON SETTING OF ABO. 

13. NO SIGNIFICANT MEASUREMENT. I .e AC ON IOIPUT SlOE OF C236 WITH RELAY K201 ACTUATED . 

1... RESISTANCE DEPENDS ON METER COOINECTIONS ; SHOULD IJE I MEG OR 320K OHMS . 

Figure J7. Converter, voltage and resis tance diagram. 

XV205 
5751 

1. 9 
(0 .29 AC) 

(NOTE II) 

12.6 
6 

6 
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Section V. TROUBLESHOOTING VHF NAVIGATION CONTROL UNIT 

74. Checking Low-Voltage Line for Shorts 
a. When to Check. When any of the fol­

lowing conditions apply, use the multimeter 
to check for short circuits and clear the 
troubles before applying power to the vhf 
navigation set. 

(1) When the vhf navigation control 
unit is being serviced apart from 
the other units ofthevhfnavigation 
set and the nature of the abnormal 
symptoms is not known. 

(2) When power supply troubles repeat 
after service of the power supply, 
vhf navigation receiver, and con­
verter. 

(3) When the test power source draws 
excessive current during opera­
tional tests (para 59b) and power 
supply, vhf navigation receiver and 
converter are not short-circuited. 

IU 

OS2 
(INSIDE CAP) 

(4) When the vhf navigation control unit 
is being returned to operation after 
servicing. 

b. Condit~ns for test. To prepare for 
the short-ci:f.cuit tests, disconnect the vhf 
navigation control unit from the rack (TM 
11-5826-215-12). 

c. Measurements. Make resistance 
measurements from pins A and F of con­
nector J2 to pin D (fig. 38). These meas­
urements should both indicate infinity. If 
not switch 83 (fig. · 38) or the associated 
wi;ing in the VOL-OFF switch and control 
is shorted to ground. Repair or replace 
the switch, as required, before applying 
power to the set. 

75. Test Setup 
Troubleshooting tests for the vhf navi­

gation control unit consist of continuity 

SIB 

R2 

OSI 
(INSIDE CAP) 

TM5826- 215- 35- 60 

Figure 38. Yhf navigat~on control unit, top int~trior 11isw. 
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tests. These tests require use ofthe ohm­
meter scale of the multimeter. 

76. Isolating Troubles 

a. General. Procedures are outlined in 
the troubleshooting chart ( d below) for iso­
lating troubles to the parts of the vhf navi­
gation control unit. Depending on the nature 
of the operational symptoms, one or more 
of the isolating procedures will be neces~ 
sary. When use of the troubleshooting chart 
results in isolation of trouble to a parti­
cular part, use standard removal proce­
dures. 

b. Use of Troubleshooting Chart. Th e 
troubleshooting chart is designed to sup­
plement the equipment performance checks 
(TM 11-5826-215-12), the operational tests 
(para 59), and the interunit troubleshooting 
chart (para 60). If no operational symptoms 
are known, procBed with the operational 

test until the trouble symptom is located. 
If refer ence to the inte runit troubleshooting 
chart indicates that the trouble symptom 
is caused by a malfunction of the vhf navi­
gation control unit, look for the symptom 
in the troubleshooting chart. 

Caution: If operational symptoms are 
not known, or they indicate the possibility 

· of a short circuit within the vhfnavigation 
control unit, make the short-circuit check 
described in paragraph 7 4 before applying 
power to the vhf navigation set. 

c. Conditions for Tests. Disconnect the 
vhf navigation control unit from all power 
before performing the tests in d below. 

d. Tr oubleshooting Chart. For location 
of the component parts, refer to figure 38. 

N ot e: P erfonn th op r ati o n s in lh e operational 
t es t b fo r us i ng thi s c har t, unl es s troubl e has al­

r eady been i s o l f\ l ed. 

I'-' Indication Probable trouble Procedure 

1 Vhf navigation set cannot be Switch S3 section of VOL- OFF Replace VOL-OFF switch S3 and 

energized. switch and control not closing . control Rl. 
2 Vhf navigation set cannot be Switch S3 section of VOL- OFF Replace VOL-OFF switch S3 and 

deenergized. switch and control has contacts control Rl. 
shorted. 

3 Volume of audio cannot be con- Potentiometer Rl section of VOL- Replace VOL-OFF switch S3 and 
trolled. OFF switch and control defective. control Rl. 

4 Receiver quieting cannot be con- SQUELCH control R2 defective . Replace SQUELCH control R2. 
trolled. 

5 Megacycle channel selection is Defective megacycle channel Visually check condition of switch 

incorrect or cannot be accom- selector switch SlA. SlA wipers . Adjust if possible; 

plished. if not, replace switch. 
6 Fractional megacycle channel Defective fractional megacycle Visually check condition of switch 

selection is incorrect or can- channel selector switch SlB . SlB wipers. Adjust if possible; 

not be accomplished. if not, replace switch. 

Section VI. TROUBLESHOOTING RACK 

77. Checking Low-Voltage Line for Shorts (2) When power supply troubles repeat 
after service of the power supply, 
vhf navigation receiver, converter, 
and vhf navigation control unit. 

a. When to Check. Wheh any of the fol­
lowing conditions apply, use the multimeter 
to check for short circuits and clear the 
troubles before applying power to the vhf 
navigation set. 
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(1) When the rack is being serviced 
apart from the other units of the 
vhf navigation set and the nature of 
the abnormal symptom is not 
known. 

(3) When the test power source draws 
excessive current during opera­
tional tests (para 59b) and power 
supply, vhf navigation receiver, 
converter, and vhf navigation con­
trol unit are not short-circuited. 

(4) When the rack is being returned to 
operation after servicing. 



b. Conditions for Test. To prepare for 
the short-circuit tests, disconnect all 
equipment from the rack, and disconnect 
the cable at connector J305 (fig. 39). 

c. Measurements. Make the resistance 
measurements indicated in the following 

chart with the multimeter (ohms scale); 
If abnormal results are obtained, make 
the additional isolating checks outlined. 
When the faulty part is found, repair the 
troUble before applying· power to the set. 

Normlll lndlcatl011 

From terminal A to term1Dal B of 
cODDector JS05. 

From terminal 6 to terminal 1 of 
connector J301. 

From terminal F to terminal D of 
cODDector J304 . 

Infinity 

Inflnlty 

300 ohms 

If re81stance is zero, check for 
lhort-circulted wiring between 
terminal A of conDector J305 (fig. 
39) and relay K301 and between 
terminal A of conDector J304 and 
relay K301. 

If resistance is zero, check for 
ahort-:circuited wiring between 
terminal 6 of connector i30l and 
relay K301 and between terminal 1 
of connector J302 and relay K301. 

If resistance is zero, check for 
shorted relay K301 coU or for short­
circuited wiring between terminal 
F of connector J304 and the relay 
coil. 

Figwe 39. Back rear tJiew of interconnecting boll:. 

78. Test Setup 

Troubleshooting the rack requires con­
nection of a 28-volt source such as the test 
power supply between terminal F (+) and 
terminal D (-) of connector J304 (fig. 39). 

7.9. lso1ating Troubles 
a. General. Procedures are outlined in 

the troubleshooting chart (d below) for 
isolating troubles to the parts of the rack. 
Depending on the nature of the operational 
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symptoms, one or more of the isolating 
procedures will be necessary. When use of 
the troubleshooting chart results in isola­
tion of trouble to a particular part, use the 
standard removal procedures described in 
paragraph 84. 

b. Use of Troubleshooting Chart. The 
troubleshooting chart is designed to sup­
plement the equipment performance checks 
(TM 11-5826-215-12), the operational tests 
(para 59), and the interunit troubleshooting 
chart (para 60). If no operational symptoms 
are known, proceed with the operational 
test tmtil the trouble symptom is located. 
If reference to the interunit troubleshoot­
ing chart indicates that the trouble sym­
tom is caused by a malfunction of the rack, 
look for the symptom in the troubleshooting 

chart. Refer to figure 39 for location of 
component parts. 

Caution: If operational symptoms are not 
known, or they indicate the possibility of a 
short circuit within the rack, make the 
short-circuit check described in paragraph 
77 before applying power to the vhf navi­
gation set. 

c. Conditions for Tests. To perform the 
troubleshooting tests, disconnect the vhf 
navigation receiver and converter from the 
rack and disconnect the rack from the vhf 
navigation control unit. 

d. Troubleshooting Chart. 
N ote: P rfo rm th o p rati o ns in the operational 

tes t b fore us in g thi s hart, unl ss trouble has al­
ready be n i o la t d. 

ltf'm Indication Pro babl" trouble Procedure 

1 No audio is heard and no course Defective relay K301 ............ Apply 28 volts between terminal F of 
indicator displays are observed. connector J 304 and chassis ground 

and check continuity from terminal 
A of connector J305 and terminal 1 
of connector J302. 1f continuity is 
not measured, replace relay K30 1. 

2 No audio can be heard but course Filter network Z301 defective. Check continuity of filter network 
indicator has correct indica- Z301. 
tions. 

3 Audio is heard but the course Defective wiring between terminal Check continuity of wiring between 
indicator . OFF vertical flag is 5 of connector J 301 and terminal terminal 5 of connector J301 and 
visible during VOR operation, 2 of connector J302. terminal 2 of connector J302. 
TO-FROM meter is at neutral 
and vertical pointer remains ' 
centered at all times. 

4 TO- FROM meter of the course Capacitor C303 shorted, or wiring Check capacitor C303 for shorted 
indicator remains at neutral, as!lociated with TO-FROM meter condition. 
although OFF vertical flag is connections def3ctive. Check continuity of wiring between 
in view during VOR operation. terminal 3 of connector J303 and 

terminal F of connector J306. 
Check continuity of wiring between 

terminal 1 of connector J303 and 
terminal E of connector J306. 

5 ~ertical pointer on the course Capacitor C301 shorted ......... Check capacitor C301 for shorted 
indicator produces incorrect condition. 
deflection. Resistor R301 or R302 defective. Check resistance of resistors R201 

and R302. 
6 Vertical pointer does not deflect Vertical pointer '; I rcuit shorted to Check continuity to ground from 

but TO- FROM meter and OFF ' ground. terminal 6 and 7 of connector J303. 
vertical flag operate properly 
and audio can be beard. 

7 OFF vertical flag is visible at all Capacitor C302 shorted ......... Check capacitor C302 for sbo~'ted 
times although vertical pointer condition. 
deflects and TO- FROM meter Resistor R303 or R304 defective. Check resistance of resistors R303 
indicates TO and FROM during and R304. 
VOR operation. 
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Section VII. TROUBLESHOOTING COURSE INDICATOR 

80. Test Setup 

Troubleshooting tests of the course indi­
cator consist of continuity checks andre­
sistance measurements~ These tests re­
quire use of the ohmmeter scale of the 
rnultimeter. 

81. Isolating Troubles 

a. General. Procedures are outlined in 
the troubleshooting chart (d below) for 
isolating tr<;mbles to the parts of the course 
indicator. Depending on the nature of the 
operational symptoms, one or more ofthe 
isolating procedures will be necessary. 
When use of the troubleshooting chart re­
sults in isolation of trouble to a particular 
part (fig. 40), use standard removal tech­
niques as outlined in paragraph 8 3 to re­
place the part. 
-

b. Use of Troubleshooting Chart. The 
troubleshooting c h art supplements the 
equipment performance checks (TM 11-
5826-215-12), the operational tests (para 
59), and the interunit troubleshooting chart 
(para 60). If no operational symptoms are 
known, proceed with the operational test 
until the trouble symptom is located. If 
reference to the interunit troubleshooting 
chart indicates that the trouble symptom is 
caused by a malfunction of the course 
indicator, look for the symptom in the 
troubleshooting chart. 

c. Conditions for Tests. Disconnect the 
course indicator from the rack (TM 11-
5826-215-12) to perform the troubleshoot­
ing tests. 

d. Troubleshooting Chart. 
Note: Perform the operations in the operational 

test before using this chart unless the trouble has 
already been isolated . 

Item Indication Probable trouble Procedure 

1 Vertical pointer does not deflect Defective resolver ... ....... ... Check de resistance measurements of 
stator and rotor windings of resolver correctly. 
ipara 82). Repair or replace as 
required. 

Defective mechanical connection Check tightness of mechanical cou-. 
between course selector knob and plings . Tighten or replace as 

resolver. required. 
Examine gears for broken or worn 

teeth. Repair or replace as required 
Defective vertical pointer meter. Measure resistance of vertical pointer 

meter winding (para 82) . Replace 
meter if defective. 

Defective resistor Rl601 .. · · · · · · Measure resistance of resistor Rl601 
(fig . 40). Replace if resistance is 
incorrect. 

2 Vertical pointer does not deflect, Defective vertical pointer meter. Measure resistance of vertical pointer 

.. but TO- FROM meter and OFF meter winding (para 82). Replace 

vertical flag operate properly meter, if defective. 

and audio can be heard. 
Measure resistance of TO-FROM 3 TO-FROM meter does not deflect Defective TO-FROM meter . · · · · · 

during VOR operation, but audio meter winding (para 82). Replace 

can be heard, vertical pointer meter if defective. 

deflects and OFF vertical flag 
is out of sight. 

Defective OFF vertical flag meter. Measure resistance of OFF vertical 4 OFF vertical flag is visible at all 
flag meter (para 82). Replace meter times, even though TO-FROM 

meter and vertical pointer if defective. 
deflect, and signal strength is 
known to be reliable. 
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TM58 26 - 215 - 35- 69 
FLAG 

Figv.re 1,-0. Cov.rse indicator, case remove d. 
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82. De Resistance of Meter and Re­
solver Windings 

The tlc resistances of meter and resolver 
windings in the course indicator (fig. 40) 
are listed below: 

Winding 
Jl601 

Resistance (ohms) 
terminal s 

Vertical pointer A-B 1, 000 ±3% 
Horizontal pointer C-D 1, 000 ±3% 
OFF vertical flag E-F 1,000 ±3% 
OFF horizontal flag G- H 1, 000 ±3% 
TO-FROM meter 1-J 335 ±5% 
Res olver : 

Stator 1 K-L 1,040 ±8% 
Stator 2 J K-N 1 ,040 ±8% 
Rotor 1 0-P 2, 900 ±10% 



CHAPTER 3 

REPAIR AND ALIGNMENT 

Section I. REPAIRS 

83. General Parts Replacement Techniques 

The following precautions and instruc­
tions apply specifically to the removal of 
parts from the vhf navigation receiver. 

Caution: Never use a soldering iron ex­
ceeding 25 watts to remove a component 
from a printed circuit board, a Zener 
diode, or a semiconductor crystal diode. 

a. Vhf Navigation Receiver Printed Cir­
cuit Board Part Replacement. 

(1) Remove the large printed circu_J.t 
board (fig. 25) from the vhf navl­
gation receiver by removing the 
holding screws from the printed 
circuit mounting bracket. 

(2) Make the parts on the small printed 
circuit board accessible by re­
moving the two screws at each end 
of the capacitor mounting bracket, 
WlSoldering the ground wire from 
A2C8, and pushing the mounting 
bracket up. Make parts on the large 
board accessible by separatingthe 
if./af assembly from the rf/if. as­
sembly (para 86). 

(3) Cut the leads of the defective part 
as close to the board as possible. 

(4) Touch the soldering iron to the 
component part mounting hole until 
the solder in the mounting hole is 
melted and remove the old leads. 

Caution: Do not allow the sol­
dering ir<n to make contact with 
any adjacent components and do not 
a p p 1 y heat any longer than neces­
sary. 

(5) Heat and remove any excess solder 
around the mounting holes. 

(6) Shape the leads of the replacement 
part to fit the mounting holes; in­
sert the leads in the mounting holes 
and crimp them to hold the part 
flat on the board. 

(7) Apply a small amount of noncor­
rosive liquid soldering flux to the 

mounting holes with a toothpick or 
similar device. 

(8) Tin the tip of the soldering iron. 
(9) Bend the leads, on the opposite side 

of the printer circuit board, flat on 
the maximum conducting surface 
and apply the tip of the soldering 
iron long enough for solder to flow 
onto mounting holes : 

b. Vhf Navigation Receiver Zener Diodes 
Replacement. Separate the if./ af assemhly 
from the rf/if. assembly (para 86) before 
replacing Zener diodes A2CR4 (fig. 24) and 
A2CR6. To replace diode A2CR4, perform 
procedures given in (1), (2), and(3) below. 
To replace diode A2CR6, perform proce­
dures given in (4) through (7) below. 

(1) Unsolder the _bus wire fro~ the 
positive termmal of the diode. 

(2) Remove the two screws that hold 
the heat-sink block and remove the 
diode by unscrewing it from the 
block. 

(3) When installing the new diode , 
screw it firmly into the heat-sink 
block, place the block in position, 
tighten the two screws, and re­
solder the bus wire to the positive 
terminal of the diode. 

(4) Unsolder the two violet wires from 
the positive terminal of A2CR6. 

(5) Hold the hexagonal shoulder of the 
diode body with pliers to prevent 
it from turning and remove the nut, 
washers, and diode. 

(6) When installing the new diode, 
place the large solder lug under 
the diode, replace the flat washer 
and lockwasher on the stud, and 
tighten the nut; hold the hexagonal 
shoulder of the diode body to pre­
vent turning. 

(7) Res older the two violet wires. 

c. Megacycle and Fractional Megacycle 
Crystal Replacement. 
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(1) Separate the tuner assembly from 
the rf/if. assembly (para 87). 

(2) Remove the crystal holdjng spring 
(3, fig. 45) from the appropriate 
crystal drum assembly by re­
moving the four screws (4) that 
secure the plate to the drum (32). 

(3) Use tweezers or small, long-nosed 
p 1 i e r s and remove the desired 
crystal (5 or 6). 

(4) Check the replacement crystal for 
correct frequency and straight 
pins. 

(5) Install the replacement crystal. 
(6) Place the crystal holding spring 

(3) in position over the crystals. 
(7) Check each crystal for correct 

position under its segment of the 
plate. 

(8) Secure the crystal holding spring 
with the four screws (4). 

d. Semiconductor Crystal Diode Re­
placement. The vhf navigation receiver 
and converter contain semiconductor cry­
stal diodes A2CR2 through A2CR6 (fig. 41), 
A3CR1, A3CR2 (fig. 31), and CR20J 
through CR212 (B, fig. 42). Whenever a 
dio~e. is replaced, it must be correctly 
p~s1t10ned. When soldering, hold the lead 
WIth pliers between the semiconductor 
body and the soldering point to form a 
heat sink and prevent excessive heatfrom 
damaging the diode. Do not remove the 
pliers until the heat from the solder joint 
has been dissipated. 

84. Tube Replacement Techniques 

When operational tests or trouble­
shooting procedures indicate that tubes in 
the vhf navigation receiver or in the con­
verter are the possible cause of trouble 
use the applicable procedure below t~ 
check the tubes. 

a. Tube Replacement. 
Caution: Replacement of tubes A1V1 

(fig. 41), A1V2, A1V6, or A2V4 ((1) below) 
may require realignment of the vhf navi­
gation receiver (para 99 and 101). Never 
use a soldering iron exceeding 25 watts 
when soldering tube leads in the vhf navi­
gation receiver. 

(1) Vhf navigation receiver. The tubes 
in the vhf receiver (fig. 41) are 

subminiature type and are acces­
sible after removing the dust cover 
and side and bottom plates. The 
tubes have flexible leads soldered 
directly to terminal points. When 
replacing a tube, the location of the 
new tube leads should be as nearly 
1 ike the original installation as 
possible. The spacing between tube 
leads should be kept to a minimum 
of one-sixteenth inch. Do not precut 
the tube leads before installation. 
Use a minimum amount of solder. 

Caution: Do not rock or rotate 
tubes ((2) below) when removing 
them from their socket; pull the 
tubes straight out with a tube pul­
ler to prevent bending of the tube 
pins. 

(2) Converter. The converter contains 
six 9-pin miniature tubes that are 
accessible after the top cover of the 
converter is removed (fig. 42). 

b. Tube Testing. Remove and test one 
tube at a time. Discard a tube only if its 
defect is obvious or if the tube tester shows 
it to be defective. Do not discard a tube that 
tests at or near its minimum test limit on 
the tube tester. Put back the original tube 
in the same socket from which it was taken, 
or insert a new one, if required, before 
testing the next tube. 

c. Tube Substitution. When trouble­
shooting the converter, it may be desired 
to isolate troubles by substituting tubes. 
Replace a suspected tube with a new tube. 
If the equipment r emains inoperative, re­
move the new tube and put back the original 
tube. Repeat this procedure with each sus­
pected tube until the defective tube is lo­
cated. When troubleshooting the vhf navi­
gation receiver, it is prefer~ ble to use the 
tube testing technique described in b 
above, since it eliminates the need to cut 
the leads in the replacement subminiature 
tube. All tubes used in the vhf navigation 
set are preferred-type tubes. Do not re­
place them with nonpreferred types. 

85. Reforming Rack Capacitors C301, 
C302, and C303 

Whenever the rack is repaired or, in any 
case, every 2 years, capacitors C301 (fig. 
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Figure J,l. Vhf navigation receiver, tube and crystal diode ioc11tion dtagram. 

85 



V205 V201 

V204 

0 
0 
0 

V203 V207 

0 

og 
0 

V206 

A. TOP VIEW, COVER REMOVED 

XV205 XV204 XV206 XV207 CR212 

0 CR213 

XV201 0 0 

~ '~ "'"' V202 

CR210 CR?.06 CR202 CR204 

8. BOTTOM VIEW, COVER REMOVED TM5826 · 215-35 - 32 

Figur e 4 f!. C onvertt'. r , tubP. and crystal diode location diagram. 

39), C302, and C303 should bereformedat 
their rated voltage. Reform these capaci­
tors as follows: 

a. Disconnect all interconnecting 
cables. Remove the vhf navigation receiver 
and converter from the rack. 
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I.J. Remove the rear cover of the rack. 
c. Unsolder one end only of resistors 

R301, R302, R303, and R304. 
d. Connect a de source with the rated 

voltage ±10 percent of the capacitor work­
ing v o 1 tag e through a current limiting 



resistor of approximately 22 ohms. With 
the de source negative output lead con­
J')ected to the negative terminal of the ca­
pacitor (not ground), apply the battery volt­
~ge (28 volts) across each capacitor for 
~t least 10 minutes. 

Caution: If the capacitors are not dis­
charged ( e below) before the converter is 
reinstalled, the course indicator may be 
damaged by the capacitors discharging 
through it. 

e. Discharge each capacitor by shorting 
it for a few minutes before resolderingthe 
connections. 

f. Reconnect the resistors. 
g. Replace the back cover of the rack. 

:Reconnect all cabling. 

86. ·Separation of Rf/lf. and If./ Af 
Assemblies 

(fig. 43) 

a. Remove the power supply, dust cover, 
and bottom plate from the vhf navigation 
receiver. 

b. D i s c on n e c t connector A1P1 and 
coaxial cable connector A1AP5 from if./af 
assembly A2. 

c. Remove the three black oxidized 
screws that attach if./ af assembly A2 to the 
back and right sides of rf/if. assembly 
Al. The screw removed from the extreme 
right side is longer than the other two 
screws. 

d. U n s c r e w the two black oxidized 
screws from the top bearing plate and the 
two black oxidized screws from the main 
center plate to release the front panel and 
rf/if. assembly A1 from if./af assembly 
A2. 

e. Pull if./af assembly A2 straightback 
to remove it from the rest of the vhf navi­
gation receiver. 

f. For access to parts in rf/if. assembly 
A1, remove the sideplate by unscrewing the 
11 attaching screws. 

87. Replacement of Tuner Assembly A3 
(fig. 43) 

a. Removal. 
(1) Separate the rf/if. and if./af as­

semblies (para 86). 
(2) Remove the gearing assembly 

(para 88). 

(3) Remove the studandspringwasher 
located on the left side of the tuner 
assembly mounting plate. 

(4) Loosen the captive screw in each 
corner of the tuner assembly. 

(5) Carefully lift the tuner assembly 
away from the main center plate of 
the rf/if. assembly until it clea,rs 
the three mounting posts. 

(6) Disconnect plugs P2, P3, and P4 
from the tuner. 

b. Replacement. 
(1) Connect plugs P2, P3, and P4. 
(2) Hold the tuner in position slightly 

above the rf/if. assembly and turn 
the crystal drums to align the in­
dexing notch on each dial with the 
indexing tab on the associated 
crystal drum dial. 

Note : If the dials become separated from the tuner 
switchplates, align the notch on the dial with the 
indexing tab on the associated tuner switchplate 
before aligning the dial and crystal drum. 

(3) Secure the tuner assembly with the 
four captive screws and replace 
the s t u d and its spring washer 
(a (3) above). \ 

(4) Rotate the cam on the gearing 
assembly until the lobe of the cam 
points away from the motor. 

(5) Check to see that each latching 
spring (fig. 50) is properly placed 
under the lip of the relay armature. 
Check to see that the latches hold 
the drive-pawl levers. 

(6) Place the gearing assembly in 
position (para 88). 

88. Replacement of Gearing Assembly Parts 

(fig. ~4) 

a. Removal. 
(1) Remove the four screws (4) that 

hold the plate (5) to the gearing 
subassembly (11). 

(2) Lift off the plate from the gearing 
subassembly. 

(3) Remove the captive screws (1) and 
washers (2) that hold the gearing 
assembly to the tuner assembly 
and the wash~rs (7) through which 
motor A3B1 plug (6) passes. 
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IF./AF ASSEMBLY 
A2 

GEARING ASSEMBLY 

TM5826 -215-35-64 

Figur e 4-3. Separation of vhf navigati on receive r s ubassemb li e s . 

(4) Remove the screw that holds the 
support spring (10) to the gearing 
subassembly (11) and lower the 
support spring and motor A3B1 
(8) from the gearing subassembly. 

(5) Remove the plugs (6) from motor 
A3Bl. 

b. Replacement. 
(1) Insert the plugs (6) in motor A3B1 

through the washers (7). 

(2) Place the support spring (10) over 
motor A3B1; secure the support 
spring and motor to the gearing 
subassembly with the screw (9). 

(3) Slip the washers (3) over the plugs 
(6) in motor A3B1 (8) and connect 
to the mating jack on the tuner as­
sembly. 

(4) Secure the gearing assembly to the 



tuner assembly; use the captive 
screws (1) and washers (2). 

(5) Lower the plate over the gearing 
subassembly and secure it with the 
four screws (4). 

TM!I826-21!1-3!1-72 

1 Ce.pti ve screw 
2 Washer 
a Washer 
4 Screw 
5 Plate 
6 Plug 
7 Washer 
8 Motor A3Bl 
9 Screw 

10 Support spring 
11 Gearing subassembly 

Figure #· Disassembly of gearing assemblv. 

89. Replacement of Crystal Drums and 
Tuning Mechanism Parts 

(fig. 45) 

a. Removal. 
(1) R~move the tuner assembly from 

the main center plate of the rf/if. 
assembly (para 87a). 

(2) Slide the fractional megacycle (1) 
and megacycle (2) dials off the 
crystal drwn assemblies. 

( 3) Remove the crystal holding springs 
(3), screws (4), and megacycle (6) 
and fractional megacycle (5) cry­
stals (para 83c). 

(4) Remove the setscrews (8) from the 
crystal mounting plate assembly 
(7) and the crystal mounting gear 
assembly (12). 

(5) Remove the rings (10) from the 
crystal mounting plate assembly 
(7) and the crystal mounting gear 
assembly (12). Let the ring and 
washer (11) on the crystal mount­
ing plate assembly (7) slide down 
the shaft assembly (2 9). 

(6) Remove the washer (11) on the 
crystal mounting plate assembly 
(7). 

(7) Lift off the crystal mounting plate 
assembly (7), crystal mounting 
gear ~sembly (12), ring (10), and 
bearing (9) from the crystal mount 
plate subassembly (7). 

(8) Slide the bottom plate forward 
against the tension of the springs 
at the bottom of the lower rf frame 
·assembly ( 30) and drop the cam as­
sembly (27), ring(10), washer (11), 
and shaft assembly (2 9) out the 
bottom. 

(9) Remove the setscrew (28) in the 
cam assembly and separate · the 
cam assembly, ring, and washer 
from the shaft assembly. 

(10) Use long-nosed pliers or tweezer 
and lift the two springs (21 and 22) 
attached to the terminals (18) 
screwed to the bottom plate (20) 
away from the terminals. 

(11) Remove the setscrews (28) in the 
four bearings (9) attached to the 
bottom of the lower rf frame as­
sembly (30). 

(12) Remove the bearings with their as­
sociated washers and the bottom 
plate, which i~ supported by the 
bearings. 

(13) Remove the screws (19) that hold 
the terminals (18) to the bottom 
plate (20). 

(14) Remove the setscrews (26) that 
hold each of the three blocks (25) 
to their associated tuning capacitor 
posts. 

(15) Remove the blocks (25) and at­
tached parts. 
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(16) Remove the springs (22) and con­
necting terminals (2 3) from the 
arm assemblies (24). 

(17) Disconnect the arm assemblies 
(24) from the blocks (25). 

b. Replacement. 
(1) Insert the arm assemblies (24) in 

the blocks (2 5). 
(2) Slide the blocks (25) over the tuning 

capacitor posts and secure them 
with the setscrews (26). 

( 3) Interconnect the two forward block 
and arm assemblies (24) with two 
terminals (2 3) and a spring (22). 

(4) Secure the terminals (18) to the 
bottom plate (20) with the screws 
(19). 

(5) Install three of the four bearings 
(9) to the lower rf frame assembly 
(30) and secure with the setscrews 
(28). 

(6) Fit the bottom plate (20) into the 
groove in the three bearings ( 9) . 

(7) Slip the fourth bearing groove over 
the bottom plate (20) and secure the 
bearing and bottom plate by tight­
ening the setscrew (28) in the 
bearing. 

(8) Connect one spring (22) to a flat 
terminal (2 3) and install the spring­
terminal combination by slipping 
the free end of the terminal over 
the post on the rear arm assembly 
(24) and the free end of the spring 
over the bottom plate terminal (18) 
post. 

(9) Install the fourth spring between 
the post on the bottom of the lower 
rf frame assembly ( 30) and the free 
terminal post on the bottom plate. 

(10) Slip the cam assembly (27) over the 
shaft assembly (2 9) and secure with 
the setscrew (28). 

(11) Insert the shaft assembly through 
the appropriate hole in the bottom 
of the lower rf frame assembly 
(30). 

(12) Slip the ring (10) and washer (11) 
over the shaft assembly (2 9) in that 
order, then insert the ~op end of 
the shaft assembly through the hole 
in the top of the lower rf frame 
assembly. 

(13) Lower the bearing (9) over the top 
of the shaft assembly and secure 
it with the ring (10). 

(14) Lower the crystal mounting plate 
assembly (7) over the bearing 
and shaft assembly and secure with 
the setscrew (8). 

(15) Insert the crystal mounting gear 
assembly (12) and secure it with 
the ring (10) and washer (11). 

(16) Install the crystals (para 83o) . 
(17) Place the megacycle (2) and frac­

tional megacycle (1) dials over 
their associated crystals andposi­
tion their slots over the locking 
pins on the crystal mounting plate 
(7) and gear (12) assemblies. 

(18) Replace the tuner assembly (para 
87). 

90. Replacement of Fractional Megacycle 
Tuning Mechanism 

(fig. 46) 

a. Removal. 
(1) Remove the tuner assembly (para 

87). 
(2) Remove the screws (1) that hold 

the glass capacitors (2) to the plate 
(6) and push the capacitors aside 
gently. 

(3) Loosen the ring (4) from the top 
bearing (3) and lift the bearing out 
of the plate. 

(4) Remove the plate by removing the 
attaching screws. 

(5) PuSh out the pin (12) in the cam 
assembly (11) and lift the cam as­
sembly, four washers (7, 8, 9, and 
10), ring (4), and washer (5) offthe 
shaft (17). 

(6) Loosen the setscrew that holds the 
arm assembly (13) to the tuning 
arm assembly (2 3). 

(7) Slide the arm assembly away from 
the tuning arm assembly. 

(8) Slip the arm assembly off the shaft 
(17). 

(9) Remove the ring (16) and washer 
(7) that holds the bearing (20) at the 
bottom of the plate subassembly 
(19). 



1 Fractional megacycle dial 
2 Megecycle dial 
3 Crystal holding spring 
4 Screw 
5 Fractional megacycle crystal 
6 Megacycle crystal 
7 Crystal mounting plate assembly 
8 Setscrew 
9 Bearing 

10 Ring 
11 Washer 

2 

29 

T'-15826-215-35-73 

12 Crystal mounting gear assembly 
13 Ring 
14 Washer 
15 Bearing 
16 Setscrew 
17 Washer 
18 Terminal 
19 Screw 
20 Bottom plate 
21 Spring 
22 Spring 

23 Terminal 
24 Arm assembly 
25 Block 
26 Setscrew 
27 Cam assembly 
28 Setscrew 
29 Sha.ft assembly 
30 Lower rf frame assembly 
31 Plate subassembly 
32 Drum 

Figure 45. Disassembly of crystal drums and megacycle tuning mechanism. 
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1 Screw 
2 Glass capacitor 
3 Bearing 
4 Ring 
5 Washer 
6 Plate 
7 Washer 
8 Washer 
9 Washer 

10 Washer 
11 Cam assembly 
12 Pin 
13 Arm assembly 
14 Gear assembly 
15 Setscrew 
16 Ring 

17 Shaft 
18 Bushing 
19 Plate subassembly 
20 Bearing 
21 Ring 
22 Washer 
23 Tuning arm assembly 
24 Spring 
25 BeA.ring 
26 Spring 
27 Tuning slug assembly 
28 Coil assembly 
29 Nut 
30 Washer 
31 Plate subassembly 

Figure 4-6-C ontinued. 

(10) Lift the assembled shaft, gear as­
sembly (14), andbearingfreeofthe 
plate subassembly. 

(11) Slide the bearing (20), bushing (18), 
and washer (7) off the bottom of the 
shaft (17). 

(12) Remove the ring (16) that holds the 
gear assembly (14) on the shaft. 

(13) Loosen the setscrews (15) on the 
gear assembly and remove the 
shaft from the gear assembly. 

(14) Slide the spring (24) and bearing 
(25) off the tuning arm assembly 
(23). 

(15) Turn the knurled collar on the 
tuning slug assemblies (27) and 
nuts (29) to free the tuning slug 
assemblies from the coil assem­
blies. 

(16) Remove the tuning slug assemblies 
(27), nuts (29), washers (30), and 
springs (26) from the tuning arm 
assembly (23). 

b. Replacement. 
(1) Slide the springs (24) over the 

threaded portions of the tuning 
slug assemblies (27) and thread the 
tuning slug assemblies into the 
tuning arm assembly (2 3). 

(2) Slide the nuts (2 9) and washers 
(30) over the smooth end of the 
tuning slug assemblies (27). 

(3) Push the coil .assemblies (28) 
through the holes in the plate sub­
assembly (19) and secure them to 
the tuning slug assemblies (27). 

(4) Slide the spring (24) and bearing 

(25) over the center post of the 
tuning arm assembly (2 3). 

(5) Connect the gear assembly (14) to 
the shaft (17) and secure with the 
setscrews (15) and ring (16). 

(6) Place the bearing (20) over the ap­
propriate hole in the bottom plate 
subassembly (19), and sec'-'.re with 
the washer (22) and ring (21) from 
below. 

(7) Slide the bushing (18), and washer 
(7) on the lower end of the shaft 
(17). 

(8) Ins e r t the assembled bushing, 
washer, gear assembly, and shaft 
through the bearing (20). 1 

(9) Slide the arm assembly (13) over 
the shaft (17) with the slot on the 
arm assembly so arrangea that the 
arm assembly can en~age the 
center post of the tuning arm as­
sembly (2 3). 

(10) Secure the arm assembly (13) to the 
tuning arm assembly (2 3) with the 
setscrew in the arm assembly. 

(11) Slide the cam assembly (11) over 
the top of the shaft (17). 

(12) Push the pin (12) through the holes 
in the cani assembly (11) and the 
shaft (17). 

(13) Slide the four washers (7, 8, 9, and 
10) onto the shaft (17) over the cam 
assembly ( 11). 

(14) Mount the plate (6) over the shaft 
(17) and secure it with the attachmg 
screws. 

(15) Slip the washer (5) over the bearing 
(3) and lower the bearing through 
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the hole in the plate (16) onto the 
shaft (17). 

(16) Insert the ring (4) into the bearing 
(3). 

(17) Mount the glass capacitors (2) and 
secure with the attaching screws. 

(18) Replace the tuner assembly (para 
87). 

91. Replacement of Tuner Ports 
(fig. 47) 
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a. Removal. 
(1) Remove the screws (2) that hold 

the contact shield (1); then lift off 
the contact shield. 

(2) Remove the mounting screws (5) 
and setscrews (6) for the relay (4) 
and crystal diode (3) assemblies 
and remove the relay and the cry­
stal diode assemblies. 

(3) Remove the retaining rings (9) for 
the left-hand pawl assembly (7) and 
right-hand pawl assembly (8). 

{4) Slide off the washers (10), left­
hand and the right-hand pawl as­
semblies, and springs (11). 

(5) Disconnect the spring (12) that in­
terconnects the left-hand (33) and 
right-hand (23) lever assemblies. 

(6) Remove the retaining ring (14) and 
washer (15) from the post of each 
lever assembly. 

(7) Remove the retaining ring (17) that 
secures the pawl assemblies (16) 
on the two lever assemblies (23 and 
33). 

(8) Unhook the attaching springs (12) 
and lower the pawl assemblies 
from the lever assemblies. 

(9) Remove the screws (19) from the 
posts in the two lever assemblies. 

(10) H.emove the posts (18), flat washers 
(20), shouldered washers (21), and 
springs (13) from each lever as­
sembly. 

(11) Remove the pawl assemblies (7 
and 8). 

(12) Remove the springs (34) from the 
left-hand (38) and right-hand (39) 
ratchet assemblies. 

( 13) He move the nut ( 36) and washer 
(37) from each ratchet assembly. 

(14) Lift off the index plate (35) oneach 
ratchet assembly. 

(15) Remove the left-hand and right­
hand ratchet assembly. 

(16) Remove the bushings (40) from the 
panel subassembly (53). 

(17) Loosen the studs (41) below the 
panel subassembly, and remove the 
washers (42) and plate assemblies 
(43). 

(18) Remove the posts (45) that hold the 
contact plate assembly (44) andre­
move the contact plate assembly. 

(19) Remove the screws (46) that hold 
the plate subassembly (49) that 
contains the capacitor (47) and 
choke (48) and remove the plate 
subassembly. 

(20) Remove the retaining rings (51), 
washers (52), and bearings (50) 
from the panel subassembly (53). 

b. Replacement. 
Note: Refer to fi gures 31 and 50 for positioning 

the parts being replaced. 

(1) Secure the bearings (50, fig. 47) 
and~ashers (52) on the :panel suh­
ass mbly (53) with the retaining 
rin (51). 

(2) Co ect the plate subassembly (49) 
(c oln t a in in g the capacitor (47), 
choke (48), and contact plate as­
sembly (44)) to the panel subas­
sembly (53) and secure with the 
screws (46) and p o s t s (45), re­
spectively. 

(3) Connect the washers and plate as­
semblies to the bearings (50) in the 
panel subassembly (53) andsecure 
with the studs. 

(4) Slip the bushing (40) over the top 
of the bearings. 

(5) Place the left-hand (38) and right­
hand (39) ratchet assemblies over 
their respective bushings (40). 

(6) Lower the index plates (35) over 
the studs (41) on the ratchet as­
semblies. 

(7) Place the washers ( 37) over each 
index plate center hole and secure 
the assembly with the nuts (36). 

(8) Place the spring (34) on each as­
sembly between the flange on the 



index plate (35) and the stud (41) on 
the ratchet assembly. 

(9) Place the lever assemblies over 
their respective panel subas­
s em b 1 y posts (18) and slip the 
springs (22) over the lever as­
sembly collar on the panel subas­
sembly post (18). 

(10) Slip the washers (20 and 21) over 
the posts and secure the collared 
ends of the lever assemblies with 
the retaining rings (17). 

(11) Connect one end of the springs (22) 
that were connected as instructed 
in (9) above around the panel sub­
assembly posts (54) and the other 
ends around the posts that project 
downward from the lever assem­
blies. 

(12) Raise the collar on the posts (18) 
through the slots in the lever as­
semblies. 

(13) Slip the springs (13) and washers 
(21 and 20) over the post (18) col­
lars and secure with the screws 
(19). 

(14) Bend the springs (13) that were 
connected as instructed in (13) 
above so that the ends fit around 
the semicircular post on the lever 
assembly and around the terminal 
post on the pawl assembly (16). 

(15) Raise the pawl assembly asso­
ciated with each lever assembly 
onto the posts that were connected 
as instructed in (12) above, fit the 
s 1 ott e d end into the ratchet as­
sembly groove, and secure with the 
retaining rings (51). 

(16) Interconnect the two lever assem­
blies with the coil spring (12). 

(17) Lower the springs (11), washers 
(10), right-hand (8) and left-hand 
(7) pawl assemblies and washers 
over the large corner posts on the 
panel subassembly (53). 

(18) Secure the right- and left-hand 
pawl assemblies with the retaining 
rings (9). 

(19) Fit one end of the springs that were 
connected as instructed in (17) 
above around the lever assembly 
studs (41) that project up through 

the holes in the right- and left-hana 
pawl assemblies. 

(20) Fit the other endofthe springs that 
were connected as instructed in 
(17) above around the groovedpost 
on the pawl assemblies. 

(21) Secure the relay (4) and crystal 
diode (3) assemblies in place with 
the screws (5) and setscrews (6). 

(22) Mount the contact shields (1) in 
place with the screws (2). 

92. Lubrication 

Caution: Be sure that no oil or grease 
touches the spring contacts or printed 
circuit contact plates on switches SlA and 
SlB of the vhf navigation control unit. Lub­
ricants on these parts will cause inter­
mittent contact. 

a. Refer to figures 48 and 49 for lubri­
cation instructions on the vhf navigation 
receiver and control Unit. The symbol500 
on each of these illustrations stands for 
a period of 500 hours. This time period 
refers to 500 hours of operating time, not 
elapsed time. 

b. To lubricate the vhf navigation re­
ceiver, remove the dust cover and sep­
arate the if./af assembly from the rf/if. 
assembly (para 86). Clean the points to be 
lubricated (fig. 48) with a long brush dip­
ped in Cleaning Compound (Federal stock 
No. 7930-395-9542). Remove excess 
cleaner from the brush to prevent the 
cleaning compound from dripping into the 
unit. 

Warning: Cleaning compound is flam­
mable and its fumes are toxic. Do not use 
near a flame; provide adequate ventilation. 

c. Use a sharp-pointed tool to apply a 
small amount 0f grease to several of the 
indexing plate notches and ratchet teeth, 
and to the lever arm post be,arings. Use a 
brush to apply a small amount of silicone 
fluid to several points on the switchplate 
contact surface and to several crystal pins 
in each crystal drum. 

d. To lubricate the vhf navigation control 
unit, remove the dust cover from the unit. 
Clean the points to be lubricated (fig. 49) 
with a long brush dipped in cleaning com­
pound. Remove excess cleaner from the 
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1 Contact shield 
2 Screw 
3 Crystal diode 
4 Relay 
5 Screw 
6 Setscrew 
7 Left-hand pawl assembly 
8 Right-hMd pawl assembly 
9 Ring 

10 Washer 
11 Spring 
12 Spring 
13 Spring 
14 Ring 
15 Washer 
16 Pawl assembly 
17 Ring 
18 Post 
19 Screw 
20 Washer 
21 Washer 
22 Spring 
23 Right-hand lever assembly 
24 Ring 
25 Washer 
26 Pawl assembly 
27 Ring 

28 Post 
29 Screw 
30 Washer 
31 Washer 
32 Spring 
33 Left-hand lever assembly 
34 Spring 
35 Index plate 
36 Nut 
37 Washer 
38 Left-hand ratchet assembly 
39 RiBht-hand ratchet assembly 
40 Bushing 
41 Stud 
42 Washer 
4.3 Plate assembly 
44 Contact plate assembly 
45 Post 
46 Screw 
47 Capacitor 
48 Choke 
49 Plate subassembly 
50 Bearing 
51 Ring 
52 Washer 
53 Panel subassembly 
54 Panel assembly post 

Figure 47-Continued. 

brush to prevent the cleaning compound 
from dripping into the unit. Use a brush 
to apply a thin coat of grease to the detent 
gear teeth and bevel gear teeth. Use a 
sharp-pointed tool, and with the vhf navi­
gation control unit upside down, apply 1 

drop of oil to each control shaft bearing. 
With the unit right side up, apply 1 drop of 
oil to each drum shaft bearing. 

e. The following parts have been lubri­
cated by the manufacturer: 

(1} Vhf navigation receiver. 

Part Military Commercial 

lubrlcM>t lubricant 

Indexing plate notches and ratchet Grease, Aircraft and 
teeth Instrument (GL) 

Lever arm post bearing Grease, Aircraft and 
Instrument (GL) 

stltcooe fluid Dow-Corning 510 (500 Switchplate contact surface 
centistrokes viscosity), Dow 
Chemical Co., Midland, Mich; or 
equivalent. 

Crystal pins Silicone fluid Dow-Cornlng 510 (500 
centistrokes viscosity), Dow 
Chemical Co. , Midland, Mich; or 
equivalent. 

(2} Vhf navigation control unit. 

Part 

Detent gear 
Bevel gear 
Control shaft bearing 
Drum shaft bearing 

Military 
lubricant ' 

Grease, Aircraft and Instrument (GL) 
Grease, Aircraft and Instrument (GL) 
Lubricating 011, General Purpose, Preservative, (PL-Medlum) 
Lubricating 011, General Purpose, Preservative, (PL-Medlum) 

Lubrication 
period(hr) 

500 

500 

500 

500 

Lubrlcat.loa 
period(br) 

500 
500 
500 
500 
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93. Vhf Navigation Receiver Tuner Assem­
bly Adjustments 

Normally, adjustment of tuner assembly 
A3 is not necessary; however, if readjust­
ment is required, proceed as follows: 

a. Adjust the latching relay position as 
follows: 

(1) Turn the equipment off. 
(2) Remove the receiver top cover by 

removing the 4 screws on the top 
cover, the screws on the bottom 
plate, and the 11 screws on the 
sideplate. 

(3) Rotate the gearing assembly drive 
cam to its maximum-throw posi­
tion (fig. 50). 

(4) Remove the two screws that hold 
each guard in place. 

(5) Adjust the relay mounting screws 
and relay locking setscrews so that 
the latch over laps the latching pin 
by at least 0.020 inch and clears the 
pin by at least 0.015 inch when the 
r e 1 a y is unenergized. When the 
relay is energized, the latch must 
disengage the latching pin with at 
least 0.015-inch clearance on the 
back stroke. 

b. Adjust the driving stroke as follows: 
(1) Loosen the drive-pawl pivot screw. 
(2) Use the slotted end of the driv~­

pawl lever and adjust the pawl P?Sl­
tion so that with the relay energ1zed 
and the drive cam near maximum 
throw, the indexing pin drops into 
the slot in the index plate at each 
drum position. When the driv~ ~am 
is in the minimum-throw posJtlon, 
the drive pawl mustretractenough 
to engage the following ratchet 
tooth of the drive ratchet plate at 
each drum position. 

94. Vhf Navigation Receiver Tracking 
Adjustments 

Normally, adjustment of the rf and if. 
tracking circuits is not necessary; ho_w­
ever if mechanical parts in the turung 
linka'ge were changed, their alignment 
should be checked before proceeding with 
electrical tests. Due to the pawl action, 
the crystaJ. drums turn in one direction 
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only. The megacycle crystal drumandas­
sociated cams start at 108 me, ascend in 
even-megacycle steps to 126 me, pass 
through the blank position to 12 5 me, then 
descend in odd-megacycle steps to 109 me, 
to complete the cycle. Adjust the tracking 
circuit as follows: 

a. Turn the equipment off. 
b. Remove the vhf navigation receiver 

top cover, bottom plate and sideplate. 
c. Set the vhf navigation receiver mega­

cycle crystal drum to the blank space be­
tween 126 and 125 me. The hole on the max­
imum radius of the heart-shaped cam 
should be directly over the shaft of AlC28 
(B, fig. 51). If the hole is not properly 
aligned, loosen the No. 4 splined-drive 
setscrew that attaches the crystal drum 
to the cam driving shaft, and rotate the 
cam into proper alignment. The setscrew 
is accessible through a hole in the crystal 
drum at the blank space. Tighten the set­
screw. 

d. Check the operation of audio level 
switch AlS2 (B, fig. 51). As the megacycle 
crystal drum is rotated, the associated 
lever should close switch AlS2- halfway 
between 119 and 117 on the crystal drum, 
and open the switch halfway between 116 
and 118. If the switch does not operate 
properly, proceed as follows: 

(1) Set the megacycle drum to 119. 
(2) Loosen the mounting screws that 

hold the switch. 
(3) Move the switch until its actuating 

button just touches the lever as­
sembly. 

(4) Tighten the mounting screws 
slightly. 

e. Check the operation of the switch. If 
properly positioned, it will operate as des­
cribed in d above. If the switch operation is 
normal, tighten the mounting screws. lithe 
switch does not actuate properly, repeat 
the instructions in d(l) through (4) above. 

f. Check the operation of localizer 
switch AlSl (B, fig. 51). As the megacycle 
crystal drum is rotated, the associated 
lever should close switch AlSl .halfway 
between 113 and 111 on the crystal drum, 
and open the switch halfway between 110 
and 112. If the switch does not operate 
properly, proceed as follows: 
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Figure 4-8. Vhf navigation receiver, lubrication. 
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Figure 4-9. Vhf navigation control uni t, lubrication . 

(1) Set the megacycle drwn to 113. 
(2) Loosen the mounting screws that 

hold the switch. 
(3) Move the switch until its actuating 

button just touches the lever as­
sembly. 

(4) Tighten the mounting screws 
slightly. 

g. Check the operation of the switch. If 
properly positioned, it will operate as de­
scribed in f above. If the operation of the 
switch is normal, tighten the mounting 
screws. If the switch does not actuate pro­
perly, repeat the instructions in f (1) 
through (4) above. 

h. Check the alignment of the fractional 
megacycle crystal drwn gear and its as­
sociated driven gear. 

i. Remove the button plug, located below 
the SQUELCH control onthevhfnavigation 
receiver front panel. 

j. Turn the fractional megacycle crystal 
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drwn until the two recessed setscrews, 
located at right angles to each other in the 
shoulder of the driven gear, are accessible 
(one through the hole in the front panel and 
the other through the cutout in the right 
side of assembly A1). The crystal drum 
should now be in the 0.00-mc position. If 
not, proceed as follows: 

(1) Loosen the tuner assembly and the 
two setscrews. 

(2) Unmesh the driven and crystal 
drum gears. 

(3) Turn the crystal drum to 0.00 me, 
and remesh the gears. 

(4) Tighten the tuner assembly, but do 
not tighten the setscrews. 

k. Turn the slotted driven-gear shaft 
until maximum coil-slug penetration is 
reached. 

1. Tighten the two setscrews. 
m. Check the gain of the 1. 7 -me if. am­

plifiers (para 65 C). 



RATC>iET 

RELAY LOCKING SETSCREW 

01Stf.1 

"''"' . 

RELAY AFH\IATURE 

DRIVE PAWL 

DRIVE · PAWL PIVOT SCREW 

LATCHING PIN 

DRIVE- PAWL LEVER 

DRIVE CAM 
lSHOWN IN 

MAX I MUM- THROW 
POSITION) 

GEARING ASSEMBLY 
DRIVE CAM 

GEAR 

LATCHING RELAY 

LATCH 

FigUI'e 60, Tuner assembly A.1, adjustment points. 

GUARD 

RELAY MOuNTING SCREW 

REVERSE LOCKING PAWL 

DRUM STUD 

INDEX PLATE 

INDEXING PIN 

INDEX-LOCK ARM 

MOTOR 

LEVER SPRING 

TM5826- 215- 35·31 

101 



95. Relay Adjustment 

The vhf navigation set contains five 
relays: two identical relays (A3Kl and 
A3K2) in the vhf navigation receiver, two 
other identical relays (K201 and K202) in 
the converter, and one relay (K301) in the 
rack. If troubleshooting procedures indi­
cate that one of these relays is defective, 
the following checks should be performed 
to determine whether mechanical adjust­
ment of the relay is possible to return it 
to operation. If a part cannot be adjusted, 
replace the relay. 

a. Tolerances. The following chart indi­
cates the tolerances that are acceptable 
during tests of the relays in the equipment. 
The relays are shown in figures 52, 53, 
and 54, and the techniques to be used in 
performing the tests are described in 
b through d below. 

Test 
A3KI, K\91, 

K301 
A3K2 K\02 

Contact cleaunce (inches) 0.020 0.020 0.030 
Insulator clearance (inches) 0.010 0.010 0.010 
Contact force (grams) 20 20 50 

b. Contact Clearance Tests. Contact 
clearance tests are performed to measure 
the gap between relay contacts when the 
contacts are open. Measure the contact 
clearance of the vhf navigation receiver 
relays between the middle and the top con­
tf~.cts when the relays are deenergized and 
lSetween the middle and lower contacts 
when the relays are energized by inserting 
the appropriate shim of Gauge TL-558/U 
or TL-559/U (p/o Tool Kit TK-87 /U) be­
tween the contacts (fig. 52). Follow the 
same procedure for the converter relays 
(fig. 53), but measure the deenergized 
clearance, only for the rack relay (fig. 54). 
If any relay does not measure the tolerance 
indicated in a above, use the relay bending 
tool or long-nosed pliers from Tool Kit 
TK-87 /U and bend the contact spring 
slightly to achieve the desired clearance. 
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c. Insulator Clearance Tests. Insulator 
clearance tests are performed to measure 
the clearance between the insulator on the 
relay armatures and the yoke for all vhf 
navigation set relays and between the insu­
lator and the lower contact spring for the 
vhf navigation receiver and converter 
relays. Measure insulator clearance by 
inserting shims of Gauge TL-558/U or 
TL-559/U between the insulator and yoke 
and (when applicable) between the insu­
lator and lower contact spring at the points 
shown in figures 52, 53, and 54. Ifany re­
lay does not meet the tolerance indicated 
in a above, use the relay bending tool or 
the long-nosed pliers and bend the arm­
ature slightly to achieve the desired clear­
.ance. 

d. Contact Force Tests. Contact force 
tests are performed to measure the force 
with which the transfer contact spring 
(the middle contact spring in the vhf na vi­
gation receiver and converter relays and 
the lower contact spring in the rack relay) 
makes to the other contacts. To measure 
contact force with the relays nonoperated, 
as is done for the vhf navigation receiver 
and converter relays only, insert the hook 
of the gram gage (p/o Tool Kit TK-87 /U) 
under the middle contact spring and slowly 
lift. Measure the gage reading at which the 
transfer contact breaks from the lower 
contact. To measure contact force with the 
relays operated, apply 28 volts from the 
test power supply to the coil terminals of 
the relay. Insert the hook of the gram gage 
over the middle contact spring (lower con­
tact spring in the case of the rack relay) 
and s 1 ow 1 y lower. Measure the gage 
reading at which the transfer contact 
breaks from the upper contact. If any re­
lay does not meet the tolerance indicated 
in a above, use the relay bending tool or 
the long-nosed pliers and bend the transfer 
contact spring slightly to achieve the de­
sired force. 
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Section II. ALIGNMENT OF VHF NAVIGATION RECEIVER 

96. Test Equipment and Special Tools 
Required for Alignment 

In addition to the test equipment re­
quired for troubleshooting (para 58), the 
following test equipment and special tools 
are required for alignment ofthe vhf navi­
gation receiver. 

Item Tec hnical Common name 
manual 

Multimeter ME-30B/U . • . . . TM 11-5132 Amplifier 
multi­
meter 

Signal Generator SG-13/ ARN TM 11-5556 SG-13/ 
ARN 

2~uuf capacitor, 600 volts de 
20~kilohm resistor, 10 watts 
Tuning wand (p/o Tool Kit 

TK-87/U) 

97. Variable If. Filter Alignment 

If. filters should not be realigned unless 
the overall gain of the vhf navigation re­
ceiver is unsatisfactory and no other 
cause can be determined. If realignment of 
the vairable if. filter becomes necessary, 
proceed as follows: 

a. Connect the equipment as shown in 
figure 71. 

b. Connect the output leads· of the test 
power supply to terminals A(+) and B of 
connector J305 on the rack and adjust its 
output for 28 volts. Close the circuit 
breaker lever. 

c. Remove the vhf navigation receiver 
top cover and bottom plate and connect the 
de probe of the multimeter to the junction 
of A2C22 (fig. 25) and A2R26, and the com­
mon lead to the vhf navigation receiver 
chassis. 

d. Set the multimeter RANGE switch to 
the lOV de range and the FUNCTION switch 
to the - position. 

e. Connect the AN/URM-25 between pin 
1 of A1V4 and chassis ground and allow 
a 5-minute warmup period. 

f. Set the vhf navigation control unit 
fractional megacycle c han n e 1 selector 
switch to 0.00 me and tune the AN/URM-
25 for a peak reading on the multimeter at 
approximately 11.7 me; mark the setting 
of the AN/URM-25 dial with an A. 

g. Set the vhf navigation control unit 
fractional megacycle channel selector 
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switch to 0.90 me and tune the AN/URM-
25 for a peak reading on the multimeter at 
approximately 126 me, and mark the set­
ting of the AN/URM-25 dial with a B. 

Note. For the procedures in h through o below, 
maintain a multimeter reading of less thBll -4 volt.s 
to avoid age action. 

h. Remove the vhf navigation receiver 
sideplate and connect the AN/URM-25 out­
put ("hot" lead) to pin 1 of A1 V3. 

i. Set the vhf navigation control unit 
fractional meg a c y c 1 e channel selector 
switch to 0.00 me, and tune the AN/URM-
25 to position A. 

j. Adjust trimmers A1C15 and A1C21, 
accessible through holes on the top plate 
(fig. 51), for a maximum multimeter 
reading. 

k. Set the vhf navigation control unit 
fraction a 1 megacycle channel selector 
switch to 0.90 me, and tune the AN/URM-
25 to position B. 

1. Adjust slug-tuned inductors A1L5 
(fig. 51) and A1L6 for a maximum multi­
meter indication by rotating each inductor 
slug clockwise or counterclockwise; use 
a small capstan wrench (p/o Tool Kit TK-
87 /U) or lever. 
m. Repeat the procedures in i through 

1 above until further adjustment of indi­
cator slugs produces negligible increase 
in output, as indicated on the multimeter. 
The inductance adjustment should always 
be the final adjustment. 

n. Make if. stage gain measurements 
(para 65c). 

o. :peenergize the equipment. 

98. Megacycle Oscillator-Doubler 
Alignment 

Align the megacycle oscillator-doubler 
stage as follows: 

a. Connect the test setup (fig. 71). 
b. Remove the vhf navigation receiver 

top cover and bottom plate and set the vhf 
navigation control unit megacycle channel 
selector switch to 126 me. 

c. Connect the COMMON clip of the mul­
timeter to chassis ground and the ac probe 
to the junction of pins 2 and 8 of A1V3. 
(Tube A1V3 is accessible through a large 
hole provided in the left sideplate (fig. 26). 
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d. Set the multimeter RANGE switch 
at 3V and FUNCTION switch at AC. 

e. Place the test power supply circuit 
breaker lever to ON and allow a 5-minute 
warmup period. 

f. Loosen the two setscrews in the tuning 
arm of A1C28 (fig. 51) with a No. 4 spline 
wrench and rotate the capacitor shaft; use 
the screwdriver slot until the capacitor 
blades are approximately seven-eighths of 
the way open (additional counterclockwise 
shaft rotation should reduce the meshed 
area when the blades are properly set). 
Tighten the setscrews. 

g. Separate the rf/if. and if./af assem­
blies , if necessary (para 86) and adjust 
trimmer capacitor A1C29 (accessible 
through a hole in the rear panel of the rf/if. 
as s em b l y) for a maximum multimeter 
reading. 

h. Use the tuning wand to check doubler 
coil AlLlO (fig. 51) for a peak multimeter 
reading. Place the iron tip near the coil; 
if the reading increases, move the turns 
of A1L10 closer together. Place the brass 
tip near the coil; if the reading iJ:!Creases, 
spread the turns of A1L10. A maximum 
multimeter reading should be obtained 
when the wand is held away from the coil. 

i. Set the vhf navigation control unit 
megacycle channel selector switch to 108 
me. 

j. Recheck A1L10 with the tuning wand. 
If necessary, turn the A1C28 tuning arm 
adjustment screw to obtain a peak multi­
meter reading when the wand is removed. 

k. Check A1L7 with the tuning wand. If 
necessary, adjust the coil turn spacing as 
described for A1L10 in j above. 

1. Repeat g through j above until no fur­
ther improvement in output occurs. 

m. Check the rf output for every mega­
cycle channel. The multimeter should read 
0. 7 volt (minimum) for each channel. 

n. Deenergize the equipment. 

99. Rf Alignment 

Complete rf alignment is necessary if 
major parts, such as tuning capacitors 
and tuning arms, are replaced. Generally, 
only replacement of a tube requires the 
adjustment of the tuned input and output 



circuits of the tube. Adjustment of the 
coils or tuning capacitors should not be 
made unless the stage gain is unsatis­
factory and no other cause can be deter­
mined. If alignment is necessary, proceed 
as follows: 

a. Preliminary. 
(1) Connect the test setup (fig. 71). 
(2) Place the test power supply cir­

cuit breaker lever to ON and al­
low a 5-minute warmup period. 

(3) Set the channel selector switches 
on the vhf navigation control unit 
to 126.50 me. 

(4) Remove thevhfnavigationreceiver 
top cover, and bottom plate, and 
sideplate. 

(5) Use a No. 4 spline wrench to loosen 
the two setscrews in the tuning arm 
of A1C4 (fig. 51) and adjust theca­
pacitor rotor; use the screwdriver 
slot in the end of the capacitor 
shaft, so that the capacitor blades 
are approximately seven-eighths 
of the way open. (Additional coun­
terclockwise shaft rotation should 
reduce the meshed area when the 
blades are properly set.) Tighten 
the setscrews. 

(6) Loosen the two setscrews in the 
tuning arm of cascade grid tuning­
capacitor AlCl and rotate the shaft 
until the capacitor is at its ap­
proximate minimum-capacity 
position. Tighten the setscrews. 

(7) Connect the de probe of the multi­
meter to the junction of A2C22 and 
A2R26 (fig. 25), and the COMMON 
clip to the vhf navigation receiver 
chassis. 

(8) Set the multimeter RANGE switch 
to the lOV position and the FUNC­
TION switch to the - position. 

(9) Connect the output of the AN/USM-
44 to ANT jack J1 on the vhf navi­
gation receiver front panel. 

b. Procedure. 
(1) Tune the AN/USM-44 through 

126.50 me, as indicated by a max­
imum reading on the multimeter. 
At first, a relatively large signal 
generator output voltage may be 

required to obtain a tuning indi­
cation. 

(2) Adjust trimmer capacitors A1C5A 
and A1C5B (fig. 51) with a low­
capacity alignment tool for a peak 
multimeter reading. 

Note. When m a k i n g alignment adjust. 
ments, always adjust the AN/USM-44 out. 
put level to maintain a reading of -4 volts 
or less on the multimeter. 

(3) Turn the test power supply cir­
cuit breaker lever to OFF and con­
nect a 20-micromicrofarad (uuf) 
capacitor from the stator of trim­
mer capacitor A1C5B (fig. 51) to 
ground temporarily. 

(4) Turn the test power supply circuit 
breaker lever to ON and, with the 
AN/USM-44 still tuned to 126.50 
me, readjust trimmer capacitor 
A1C5A for a peak reading on the 
multimeter. 

(5) Check antenna coil A1L1 with the 
tuning wand for optimwn peaking. 
If adjustment is required, loosen 
the two setscrews in the tuning arm 
of A1Cl, adjust the capacitor rotor 
as required to obtain a maximum 
reading, and tighten the setscrews. 

(6) Set the vhf navigation control unit 
channel selector switches to 108.50 
me and tune the AN/USM-44 for a 
maximum multimeter reading at 
108.50 me. 

(7) Use the tuning wand to check plate 
coil A1L3 for optimum tuning. If 
adjustment is required, carefully 
tune A1C4 or A1L3 to obtain maxi­
mum output. 

(8) Check AlLl with the tuning wand 
for optimum peaking. If adjustment 
is required, tune A1Cl by means of 
its tuning arm adjustment screw. 

(9) Set the vhf navigation control unit 
channel selector switches to 126.50 
me. 

(10) Turn the power off ((3) above) and 
disconnect the 20-uuf capacitor ((3) 
above), and connect it from the 
stator of A1C5A to ground. 

(11) Turn the power on ((4) above) and 
tune the AN /USM -44 for 12 6. 50 me. 
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(12) Adjust A1C5B for a peak multi­
meter reading. 

(13) Set the vhf navigation control unit 
channel selector switches to 108.50 
me and tune the AN/USM-44 for 
108.50 me. 

(14) Check A1L4 with the tuning wand. 
If adjustment is required, tune 
A1L4 to obtain maximum output. 
Repeat (9) through (12) above. 

(15) Remove power ((3) above) anddis­
connect the 20-uuf capacitor in 
((10) above). 

(16) Replace the vhf navigation receiver 
sideplate and set the vhf navigation 
con t r o 1 unit channel selector 
switches to 126.50 me. 

(17) Tune the AN/USM-44 for 126.50 
me and adjust A1C5B through the 
?.ccess hole in the sideplate, for 
peak output. 

(18) Adjust if. sensitivity control A1R17 
to approximately 80 percent of full 
clockwise travel. 

(19) Adjust the AN/USM-44 for a 4-
microvolt, 108.50-mc, rf output 
modulated 30 percent by a 1,000-
cps audio signal and set the vhf 
navigation control unit to 108.50 
me. Connect the amplifier multi­
meter between A2J4 and ground. 

(20) Adjust the VOL-OFF knob on the 
vhf navigation control unit for a 
14-db indication on the voltmeter. 

(21) Record the amplifier multimeter 
reading obtained when the AN/ 
USM -44 and the vhf navigation con­
trol unit are set to the following 
frequencies: 108.00, 108.90, 
113.00, 113.50, 113.90, 117.00, 
117.50, and 117.90 me. The reading 
at each frequency should be 14 ±6 
db. 

(22) Set the AN/USM-44 and the vhf 
navigation control unit to 118.00 
me. The multimeter reading should 
drop approximately 9 db from the 
level recorded ((21) above). 

(23) Adjust the VOL-OFF knob on the 
vhf navigation control unit for a 
14-db indication on the amplifier 
multimeter. Record the amplifier 
multimeter reading obtained when 
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the AN/USM-44 and the vhf navi­
gation control unit are set to the 
f o 11 owing frequ~cies: 118.00, 
118.90, 122.00, 122.50, 122.90, 
126.00, 126.50, and 126.90 me. The 
reading at each frequency should 
be 14 ±6 db. 

(24) Deenergize the equipment. 

100. Vhf Navigation Receiver Output Level 
Adjustment 

a. Preliminary. 
(1) Connect the test setup (fig. 71). 
(2) Place the test power supply circuit 

breaker lever to ON and allow a 
5-minute warmup period. 

(3) Remove the vhf navigation receiver 
top cover and bottom plate. 

(4) Connect the amplifier multimeter 
between pin 5 of A2J 4 and the vhf 
navigation receiver chassis. 

(5) Set the vhf navigation control unit 
channel selector switches and the 
test set generator to 114.90 me. 

(6) Set the test set generator FUNC­
TION switch at 30.-v; adjust the 
30--v MOD switch for 30-percent 
modulation and the ATTENUATOR 
control to 50 microvolts. 

(7) Connect the test set generator 
OUTPUT A TTEN jack to the ANT 
jack of the vhf navigation receiver. 
The amplifier multimeter should 
indicate between 1.8 and 2.1 volts. 
li necessary, change the value of 
A2H.45 (fig. 25) to obtain the cor­
rect voltage. The resistor should 
be between 50K and 470K ohms. 

b. Procedure. 
(1) Check the amplifier multimeter 

reading at 30-percent modulation 
of 9,960-cps modulation signals. 
The reading should not vary more 
than ±1.5 db from the 30-cps value 
obtained (a(7) above). 

(2) Set the vhf navigation control unit 
and the test set generator to 110.90 
me. 

(3) Adjust the test set generator 30-v 
MOD control for 20-percent modu-
1 at ion and set the FUNCTION 
switch to the AMP LOC (pointer 
centered) position. 



(4) Set the test set generator ATTEN­
UATOR control to 50 microvolts. 
The amplifier multimeter should 
read 1.8 :1:0.2 volts and the course 
indicator vertical pointer should 
center. 

(5) Set the test set generator FUNC­
TION switch to AMP LOC (pointer 
left) position. The amplifier multi­
meter should read 1.8 ±0.2 volts 
and the course indicator vertical 
pointer should swing left. 

(6) Set the test set generator FUNC­
TION switch to AMP LOC (pointer 
right) p o s i t i o n. The amplifier 
multimeter should read 1.8 :1:0.2 
v o 1 t s and the course indicator 
vertical pointer should swing right. 

(7) Deenergize the equipment. 

~01. Receiver Phase Shift Check 

The 30-cps phase shift of the vhf navi­
gation receiver must be 192° overall. 
Replacement of capacitor C16, C17, Cl8, 
or C19; resistor R13, R14, .or R44; trans­
former T3; or tube V4 in the if./af as­
sembly may change the phase shift. As a 
result, an overall check of the vhf naviga­
tion receiver course accuracy should be 
performed as follows: 

a. Connect the test setup (fig. 71). 

Note: Be sure that the converter is operatin'g 
properly when performing the following steps: 

b. Remove the vhf navigation receiver 
top cover. 

c. Connect the test set generator to vhf 
navigation receiver ANT jack Jl. 

d. Adjust the test set generator for .a 
114.9-mc, oo angle to omni modulation 
signal and set the test set generator AT­
TENUATOR control to 50 microvolts. 

e. Set the course indicator course se­
lector knob to position the course pointer 
to exactly oo. If the vertical pointer is de­
flected completely out of the 3/16-inch dia­
meter black circle, adjust the value of re­
sistor A2R44 (fig. 25) to bring the pointer 
to an on-cou:rse indication. The resistor 
used should be between47Kand470Kohms. 
If the pointer is off course but still inside 
the black circle, converter control R225 
(fig. 34) may be adjusted for an on-course 
indication. 

f. Slowly increase the test set generator 
ATTENUATOR setting to 5,000 micro­
volts·, and then decrease it to 5 micro­
volts. The pointer should not leave the 
black circle. Any erratic reading may be 
A2C29, A2C15, or A2C34, which should be 
replaced with capacitors that have a mini­
mum of the rated capacitance value. Er­
ratic reading !flay also result if diode 
A2CR1 or A2CR2 is defective. 

Section Ill. ALIGNMENT OF CONVERTER 

102. Test Equipment Required for Alignment 

In addition to the equipment required for 
alignment of the vhf navigation receiver 
(para 96), Maintenance Kit, Electronic 
Equipment MK-252/ ARN (TM 11-5826-
210-12) is required for alignment of the 
converter. 

103. Special Converter Alignment Con­
siderations 

a. The phase of the 30-cps navigation 
output of the vhf navigation receiver leads 
the phase of the input modulation envelope 
by 192° when the vhf navigation receiver 
navigation output line is open-circuited. 
This phase shift must be considered when-

ever the converter is tested or aligned as 
a separate unit. 

b. When the converter is fed directly 
from the DEMOD output of the test set 
generator, such as during course accuracy 
checks, on-course indications should be 
obtained when the reading on the course 
indicator is 192° greater than the angle to 
setting of the test set generator OMNI 
TRACK switch; that is, for an omnitrack of 
oo, an on-course indication should cor­
respond to a course indicator reading of 
192° TO; for a 300° track, an on-course 
indication should be obtained at 132° (492° 
-360°); and similarly for other courses. 

c. The reason for this difference is that 
the open-circuit phase of the test set 
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generator DEMOD output is 192°behindthe 
corresponding vhf navigation receiver out­
put phase; therefore, the course indicator 
course selector knob must be rotated to 
advance the phase by 192° in the converter. 
A properly operating converter should 
produce on-course indications on the ver­
tical pointer of the course indicator when­
ever the TO reading of the TO- FROM 
meter is 192° greater than the setting .of 
the test set generator OMNI TRACK 
switch, or when the FROM reading of the 
TO-FROM meter is 12° greater. 

104. Preliminary Procedure 

Make the followingtests and adjustments 
before aligning the converter: 

a. Connect the equipment as shown in 
figure 55. 

b. Adjust the test power supply output 
for 28 volts and allow a 15-minute warmup 
period. 

c. Connect the multimeter (1000V 
RANGE, DC FUNCTION) between Inter­
connecting Box J-677 I ARN terminals HV+ 
and G. 

d. Adjust the test power supply to obtain 
a multimeter reading of +240 volts. 

e. Connect the multimeter (3V RANGE, 
AC FUNCTION) between Interconnecting 
Box J-676/ ARN terminals NAV MOD V 
and G. 

f. Set the NA V MOD SOURCE switch on 
the test set generator to EXTERNAL. 

g. Adjust the test set generator for 
level set indications of the rf level for both 
individual 30-cps and 9,960-cps modu­
lations (TM 11-518). 

h. Set the test set generator FUNCTION 
switch to 30N", the DEMODoutputto obtain 
a NAV MOD V reading of 1.8 volts, and the 
FUNCTION switch to OMNI. 

i. Turn converter control R226 (fig. 34) 
to its extreme counterclockwise position 
and set R225 and R239 (fig. 36) approxi­
mately at midposition. 

105. VOR Variable Channel Alignment 

a. Perform the preliminary procedure 
(para 104). 

b. Connect the multimeter (10V RANGE, 
AC FUNCTION) between converter test 
jacks J202 and J203. 
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c. Set the test set generator FUNCTION 
switch to OMNI. 

d. Vary converter control R250 (fig. 34) 
to adjust the variable channel output volt­
age to approximately 4 volts. 

106. VOR Reference Channel and Phase 
Comparison Circuits Alignment 

a. Perform the preliminary procedure 
(para 104). 

b. Set the test set generator FUNCTION 
switch to OMNI. 

c. Make a preliminary adjustment of 
converter BAL potentiometer R239 (fig. 
36) to obtain an on-course indication on the 
course indicator. 

d. Set the test set generator OMNI 
TRACK switch to oo, and the course indi­
cator course selector knob to position the 
course pointer to 191.5°. 

e. Connect the multimeter between test 
jacks J201 (fig. 34) and J202 on the 
converter. 

f. Adjust converter REF LEVELpoten­
tiometer R266 to obtain a r e ad in g of 
approximate~ 4 volts on the multimet~r. 

g. Adjust converter PHASE potentiO­
meter R225 for an on ""Course indication on 
the course indicator. 

h. Set the test set generator OMNI 
TRACK switch to 180°. The course indi­
cator vertical pointer should remain cen­
tered (on course); if not, readjust BAL 
potentiometer R239 (fig. 36) to reduce the 
off-center error by one half. 

i. Repeat the adjustments of R225 (fig. 
34) at a oo OMNI TRACK setting and of 
R239 (fig. 36) at a 180° OMNI TRACKset­
ting (e through h above) until an on-course 
indication is obtained for both tracks. 

j. Lock R2 39; be careful not to disturb 
its setting. 

107. VOR Cour~e Sensitivity Alignment 

a. Perform the preliminary procedure 
(para 104). 

b. Set the test set generator OMNI 
TRACK switch at oo and the course indi­
cator to 181.5°. The course indicator ver­
tical pointer should indicate a 5- dot de­
flection to the r i g h t (yellow) side. If 
necessary, adjust REF LEVEL control 
R226 (fig. 34) to obtain this deflection. 
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PLUG INTO REAR OF VHF 
NAVIGATION RECEIVER 

VHF NAVIGATION RECEIVER 
AND POWER SUPPLY 

**SIGNAL GENERATOR SG - 66/ARM - 5 

MC 

6 6@)~ 
ANGL E "TO" ZERO SE l Zl 'IO SET 

l O"- 9 9 60"-
0 0 

Ol•TPUT 0 RF 
MOO MOO ATTEN LEVEL 

0 0 0 0 

AUDIO OSCILLATOR TS - 382/U 

o INNER 

MOUNTING 

~ / CONDUCTOR 

TUNING SHIELO 

SHIELDED 
TEST LEAD 

RACK 

© © 
LV+ NAV 

MOOV 

© NA~·~oo © 
HV + TEL V 

REC[IV[~[XT[RNAL 

NAV MOO 
SOuRCE 

© 
LV+ 

© 
HV+ 

© 
NAV 

MOOV 

*INTERCONNECTING *INTERCONNECTING 
BOX .J -677/ARN BOX J-676/ARN 

HEADSET 
HS- 33 

MULTIMETER 
ME·26B/U 

**CORD 
CG-409/U 
(6'-0") 

NOTES: 

1. -II PART OF MAINTENANCE KIT, ELECTRONIC 
EQuiPMENT MK-252/ARN . 

2 **PART OF RADIO TEST SET AN/ARM - ~ 

3 . c::::::J INDICATES EQUIPMENT MARKING. 

0 
VCR 

F~ 
0 

0 0 0 0 

c::::J 

CONVERTER 

TM!l826-215-35-61 

Figure 5/i. Converter, alignment test setup. 
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c. Reset PHASE control R225 for an on­
course indication with the course indicator 
set to 191.5°. Repeat the procedure if nec­
essary. 

d. Reduce the 30-cps modulation and the 
9,960-cps modulation levels to 15 percent 
and adjust VOR FLAG potentiometer R268 
until the flag just begins to show. 

e. Measure the reference channel out­
put voltage with the multimeter connected 
between test jacks J201 and J202. If it is 
not within 0.5 volt of the variable channel 
output, adjust V AR LEVEL potentiometer 
R250 to produce the required balancing of 
these outputs. 

Note. As the variable channel output (measured 
between J202 and J203) is raised, the reference 
channel output (measured be~ween J202 andJ201) 
must be decreased or increased to maintain the 
proper off-course deflection of 10°. Therefore, the 
5-dot deflection for 10° off-course must be re­
checked whenever the setting of either R226 or R250 
is changed. If R250 was readjusted in thisstep, 
check the VOR reference channel and phase compar­
ison circuits alignment (para 106). 

108. Check of VOR Reference Channel 
Limiter and Other Circuits 

a. Connect the multimeter between pin 
7 of V203A (fig. 36) and chassis ground. 
After the VOR reference channel and phase 
comparison circuit alignment (para 106) 
and the VOR course-sensitivity alignment 
(para 107) have been completed, a reading 
within the limits of 0.9 and 1.1 volts al­
ternating current (ac) should be obtained if 
the reference channel circuits beyond this 
test point are functioning properly. 

b. If the limiter and 10-kc amplifier 
V201A are functioning properly, the volt­
age indicated or: the multimeter (connected 
between pin 4 ofV201A (fig. 35) and chassis 
ground) should be within the limits of 2.8 
and 3.4 volts ac. 

109. Phase Splitter Network Alignment to 
Minimize Quadrantal Errors 

Caution: Do not attempt this critical ad­
justment unless resistors R221 or R222, 
or capacitor C210 has been replaced. 

a. Perform the preliminary procedure 
(para 104). 
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b. Set the test set generator OMNl 
TRACK control to 30°. 

c. Adjust the course indicator course 
selector knob for an on-course indication 
of the vertical pointer. The course indi­
cator should read very close to 222° (30° 
+ 191.5°). If it does not, subtract 222° from 
the actual reading and record the dif­
ference with the proper algebraic sign. 

d. Set the test -set generator OMNI 
TRACK control to 60°. 

e. Readjust the course indicator course 
selector knob to approximately 252° for an 
on-course vertical pointer indication, and 
again record the difference. 

f. Repeat the measurements (e above) 
for each successive 30° angle (90o, 120°, 
150°, etc) around the OMNI TRACK switch; 
record the errors of course indication as 
in c through e above. 

g. Plot a curve of errors as calculated 
(in degrees) against the setting of the OMNI 
TRACK switch. If the value of resistor 
R222 is not correct, an average curve 
similar to one of the curves of figure 50 
will result. In an ideal curve, the peak-to­
peak distance "H" is zero. 

Note: Small random e rrors will cause the ob­
served points to s catter around s uch an average 
curve. Attempt to ave rage out thes e e rrors when 
plotting the curve. 

h. Reduce "H" to a minimum (if the peak­
to-peak distance "H" is not close to zero) 
as follows: 

(1) If the plotted curve is similar to 
curve A, figure 56, decrease re­
sistor R222 (fig. 56) by an amount 
equal to "H" (in degrees) X 10,000 
ohms. 

(2) If the plotted curve is similar to 
curve B, increase resistor R222 by 
an amount equal to "H" (in degrees) 
X 10,000 ohms. 

i. P e r f o r m b through g above a f t e r 
changing resistor R222 by the amount cal­
culated in h above to confirm the resultant 
value of resistor R222. 

j. Set the test set generator OMNI 
TRACK switch to 90° and set the course 
indicator to 2 82°. 

k. Unlock resistor R225 (fig. 34) and ad­
just it for an on-course vertical pointer 
indication, or as required to give minimum 
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SIGNAL GENERATOR SG-66/ARM - 5 
OMNI TRACK SWITCH 
ANGLE "TO" SETTINGS 

TM5826 - 215-35-68 

Figure 56. Pha se s plitter al iqnmf!nt, incorrect n. r.l ­
ju.stment curves . 
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error averaged around the course selector 
dial. 

1. Lock resistor R225; be careful notto 
disturb its setting. 

110. VCR Flag Circuit Alignment 

a. Perform the preliminary procedure 
(para 104). 

IJ. Set the test set generator individual 
30-cps and 9,960-cps modulation percen­
tages at 15 percent and the FUNCTION 
switch to OMNI. 

c. Adjust converter VOR FLAG poten­
tiometer R268 (fig. 34) until the course 
indicator OFF vertical flag just begins to 
show. 

cl. Lock potentiometer R268; be careful 
not to disturb its setting. 

e .. Set the test set generator individual 
30-cps and 9,960-cps modulationpercent­
ages at 30 percent. The course indicator 
OFF vertical flag should be completely 
out of sight. 

111. Loca I i zer Section AI i gnment 

a. Perform the preliminary procedure 
(para 104). 

IJ. Set the vhf navigation control unit 
channel selector switches to 110.90 me. 

c. Apply 1.8 volts of AMP LOC pointer 
centered modulation from the test set gen­
erator DEMOD output to Interconnecting 
Box J -677/ ARN EXT N AV MOD input. 

d. Set SENS potentiometer R257 (fig. 36) 
on the converter front panel at approxi­
mately a two-thirds clockwise position. 

e. Adjust BAL potentiometer R264 on the 
converter front panel to obtain an on­
course indication on the course indicator. 

i Set the test set generator FUNCTION 
switch to AMP LOC (pointer left). 

g. Adjust potentiometer R257 until the 
vertical pointer lies at the outer edge of the 
blue sector on the course indicator dial. 

h. Set the test set generator to AMP LOC 
(pointer right). The vertical pointer should 
lie at the outer edge of the yellow sector, 
plus or minus approximately one pointer 
width. If the pointer differs from the spe­
cified defelction, readjust potentio~eter 
R257 to reduce the difference by one-half. 

i. Lock potentiometers R257 and R264; 
be careful not to disturb their settings. 

j. Set the test generator FUNCTION 
SWITCH to RF. 

k. Place the audio oscillator ON -OFF 
switch to ON and adjust for a 150-cps out­
put. 

1. Adjust LOC FLAG potentiometer 
R269 (fig. 34) until the course indicator 
OFF vertical flag is fully visible. 

m. Lock potentiometer R269; be careful 
not to disturb its setting. 

n. Set the test set generator FUNCTION 
switch to AMP LOC (pointer centered). The 
course indicator vertical pointer flag 
should be completely out of sight. 

o. Check all the AMP LOC pointer set­
tings of the test set generator. The on­
course indication, should be accurate; the 
pointer left and pointer rig h t positions 
should be short of the ends of their re­
spective colored sections by about two 
pointer widths. Residual errors shou~d be 
approximately balanced on both sides. In 
all settings, the flag should be completely 
out of sight. 
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CHAPTER 4 

FOURTH ECHELON TESTING PROCEDURES AND FINAL TESTING 

Section I. FOURTH ECHELON TESTING PROCEDURES 

112. General 

a. Testing procedures are prepared for 
use by Signal Field Maintenance Shops and 
Signal Service Organizations responsible 
for fourth echelon maintenance of signal 
equipment to determine the acceptability 
of repaired signal equipment. These pro­
cedures set forth specific requirements 
that repaired signal equipment must meet 
before it is returned to the using organi­
zation. The testing procedures may also 
be used as a guide for the testing of equip­
ment that has been repaired at third ech­
elon if the proper tools and test equipment 
are available. A summary ofthe perform­
ance standards is given in paragraph 119. 

b. Comply with the instructions pre­
ceding each chart before proceeding to the 
chart. Perform each test in sequence. 
Do not vary the sequence. For each step, 
perform all the actions required in the 
Test equipment control settings and EquifJ­
ment under test control settings columns: 
then perform each specific test procedure 
and verify it against its performance 
standard. 

113. Test Equipment, Tools, and Materials 

All. test equipment, tools, materials, and 
other equipment required to perform the 
testing procedures given in this section are 
listed in the following charts and are au­
thorized under TA 11-17 and TA 11-100 
(11-17). 
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a. Test r.:quipment. 

Nomen c) e.t.ure Federal st.ock No. Technical manual 

Power Supply 6130-542-6385 TM 11-5126 
PP-1104A/G 

Maintenance Kit, 5826-681-9881 TM 11-5826-210-12 
Electronic 
Equipment 
MK - 252/ARN 

Multirneter 6625-542-64Q7 TM 11-6625-200-12 
ME-26B/U 

Radio Test Set 6625-669-0272 TM 11-518 
AN/ARM-5 

Audio Oscillator 6625-192-5094 TM ll-2684A 
TS-382/U 

Headset HS- 33 5965-170-4814 

b. Tools. The tools required are con­
tained in Tool Kits TK-87 /U and TK-88/U. 

114. Test Foci I ities 

An ac power source of 115 volts, 60 
cycles is required to power the test equip­
ment. For some tests, a source of de 
power capable of supplying 28 volts. a_t 6 
amperes is required to operate RecelVmg 
Set, Radio AN/ ARN-30D. Power Supply 
PP-1104A/G (para 58) or any other avail­
able source of power that meets the above 
requirements may be used. 

115. Modification Work Orders 

No modification work orders pertinent 
to this equipment were in effect on the 
date of this publication. A listing of current 
modification work orders will be found in 
DA Pamphlet 310-4. 
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116. Physical Tests and Inspection 

a. Test Equipment and Materials. 
Tool Kits TK-87 /U and TK-88/ U. 

b. Test Connections and Conditions. Remove the dust covers from the vhf navigation receiver and converter . Re­
move the backplate from the rack. Remove the cover from the vhf navigation control unit. Disconnect the vhf naviga­
tion control unit. Disconnect the vhf navigation receiver and converter from the rack. Disconnect the rack from the 
mounting. 

c. Procedure. 

St.ep Test equipment Equipment under test 
No. con troJ settings control setti n~s 

1 N/A Controls may be in any posit ion. 

2 N/ A Controls may be in any position. 

3 N/A Controls may be in any position. 

4 N/A Controls may be in any pusition. 

5 N/ A N/A 

~ Test procedure 

a . Inspect all controls and mechanical I a. 

- -·-- ---------
PerrormanC"e 

st..R.ndard 

-··------ ---
Screws, bolts, and nuts will be 
ght; none missing. assemblies for loose or missing 

screws, bolts, or nuts . 
b. Inspect all connectors, sockets, and 

receptacles for looseness and damage. 
a. 1\lrn course indicator course selec-

tor knob. 

b. Rotate vhf navigation control unit 
SQUELCH control through its limits 
of travel. 

c. Thrn vhf navigation control unit 
megacycle and fractional megacycle 
channel selector switches through 
their limits of travel. 

d. Thrn vhf navigation control unit 
VOL-Or'F switch and control knob 
through its limits of travel. 

a. Inspect all cases and chassis for 
damage, missing parts, and condition 
of finish. 
Not~: Touchup paintin~ i s re commended i n 

lieu or refinishing whenever practicable. 

b. Inspect condition of panel lettering 
on vhf navigation control unit. 

Inspect shock mounts on rack and rear 
of vhf navigation receiver. 

Check the equipment for applicable 
modification work orders (para 115). 

b. 

a. 
I 
I 

' u. 
( 

c. 
( 

I 

~ 

d. 
t 
E 

a. 
E 

t 
t 

b. 

No 
0 

e 
Nm 

No looseness or damage evident. 

ourse indicator course selector 
ob operates freely ; course 
inter turns under c.ontrol of 
urse pointer knob. 
perates freely without binding 
excessive looseness. 

perate freely without binding 
excessive looseness. MC dial 

adings change with rotation of 
itches. 
perates freely to on and then 

urns freely without binding or 
cessive looseness. 
o damage or missing parts 

VIdent. External surfaces in­
nded to be painted will not show 
re metal. 

anel lettering will be legible. 

racks , excessive dryness, or 
er form of deterioration 
dent . 
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POWER SUPPLY 
PP - 1104A/G 

OC AMMETER~
1

~ o~r DC VOLTMETER 

CIRCUIT ~ ~ 
BREAKER~ 
LEVER ~ 

INCREASE 28- VOLT 

VOLTAGE ~aLINKS 
El [I] 

0 0 

0 0 

P4 

COURSE 
POINTER 

!oFF I 
VERTICAL FLAG 

P6 

VE RTICAL 
POINTER 

ITO- FROM I MET ER 

(NOT CONNECTED) 

116 

*CABLE ASSEMBLY, SPECIAL PURPOSE, 
ELECTRICAL CX-4B67/ARN 

PLUG INTO REAR OF VHF 
NAVIGATION RECEIVER 

VHF NAVIGATION RECEIVER 
AND POWER SUPPLY 

**SIGNAL GENERATOR SG - 66/ARM - 5 

MOD RF 

6QQ 
ANGLE "TO" ZERO SET ZERO SE T 

30-v 9960"-
0 0 

OU TPUT 0 RF 
MOD MOO ATTEN LEVEL 

0 0 0 0 

MC 

6 

TUNING SHIELD 

MOUNTING 

© 
NAV 

MOO V 

© NA~X~OD © 
HV+ TEL V 

RECE IV(~(XT[RNAL 

NAV MOO 
SOuRCE 

© 
HV + 

*INTERCONNECTING *INTERCONNECTING 
BOX J· 677/ARN BOX J -676/ ARN 

[ _____ ] (.._____ 

*WIRING HARNESS, 
BRANCHED 
CX - 4866/ARN 

MULT IMETER 
ME· 26B/U 

HEADSET 
HS- 33 

**CORD 
- CG - 409/U 

(6 '- 0 " ) 

NOTES: 

I . *PART OF MAINTENANCE KIT ELEC TRONIC 
EQUIPMENT MK -2 52/ARN . ' 

2 **PART OF RADIO TEST SET AN / ARM · 5 

3 . C==:J INDICATE S EQUIPMENT MAR~ lNG 

Figure 57. Vhf navigation receiver and c ontrol unit tes t s. 
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117. Vhf Navigation Receiver and Control Unit Tests 

a. Test Equipment and Materials. 
Power Supply PP-1104A/G 
Maintenance Kit, Electronic Equipment MK-252/ ARN 
Radio Test Set AN/ ARM-5 (with additional 108.00-mc and 126.9-mc crystals) 
Audio Oscillator TS-382/U 
Multimeter ME-26B/U 
Headset HS-33 

b. Test Connections and Conditions. Connect the equipment as shown in figure 57. 
c. Procedure. 

Step 
No. 

2 

3 

4 

5 

Teal equipment 
OODU'Ol settings 

Circuit breaker lever: OFF 
Links: Both connected 

vertically for 28-volt 
operation. 

INCREASE VOLTAGE: 1 

POWER-OFF: OFF 

NAV MOD SOURCE: 
RECEIVER 

FUNCTION: OFF 

RANGE : lOOOV 

ON- OFF: OFF 

Leave controls in positions 
last indicated in step No. 
1. 

Leave controls in positions 
last indicated in s tep 2. 

Leave controls in positions 
last indicated in s tep 3. 

Leave controls in positions 
last indicated in step 4. 

6 Leave controls in positions 
last indicated in step 5. 

Equ i pment under t.e11t 
conuol settings 

VOL-OFF: OFF 
SQUELCH: counterclockwise 

Leave controls in position last in­
dicated in step No . 1. 

Lea ve controls in posi tions l a st in­
dicated in s tep 1. 

Leave controls in pos itions las t in­
dica ted in s tep 3 . 

Leave control s in positions l ast in­
dica ted i n ste p 4. 

U!ave c ontr ols In position s l a st In­
dicated in step 5. 

_ _ 7_L_iN~/_A ___ ____ _jL.:N:.:.:/~------ -- --·-·-----

Teet procedure 

a. Connect ME-26B/U DC probe to 
J-677/ARN LV+ terminal. Connect 
ME- 26B/U COMMON clip toG terminal 
(insert paper clip in G terminal test 
jack and connect COMMON clip to paper 
clip, if necessary). 

b. Place PP-1104A/G c ircuit breaker 
lever to ON. Place ME-268/ U 
FUNCTION sWitch to +. Allow 5- minute 
warmup before proceeding. 

c. Turn vhf navigation control unit VOL­
OFF knob to on (slightly clockwise) . 
Place PP-1104A/ G INCREASE VOLT­
AGE switch to 4. 

d. Place ME- 268/ U RANGE switch to 
IOOV. 

e. Place ME-268/ U RANGE switch to 
IOOOV . Disco!Ulect de probe from 
J-677/ARN LV+ terminal and COIUlect 
to HV+ terminal . 

f. Adjust PP- 1104A/G INCREASE 
VOLTAGE knob for 240 volts on ME-
26B/U. 

a. Connect 50-ohm termination cap on 
SG- 66/ ARM- 5 to RF OUTPUT 1 VOLT. 

b. Place 108.00-mc crysta l in SG-
66/ ARM-5 crystal socket A. Place 
114 . 9- mc crystal in SG- 66/ ARM- S 
crystal socket B. 

c . Place SG-66/ ARM- 5 STAND-BY­
O PE RATE switch to STAND- BY and 
P OW ER-OFF to FOWER. Allow S-
minute warmup before pr ocee d ing . 

a. None. 

b. None . 

PerfonnMce 
standard 

c . Vhf navigation receiver tube 
filaments light. 

d. Meter reads 28 volts. 

e. None. 

I. None. 

a. None. 

b. None. 

c. None . 

d. Place SG-66/ ARM-5 STAND-BY- d. None. 
O PERATE switch to OPERATE. 

e. Press SG- 66/ ARM-5 MOD ZERO e. None. 
SET knob and rotate knob to zero MOD 
meter. Press SG-66/ ARM- 5 RF ZERO 
SET knob and r otate knob to zero RF 
mete r. 

f. Set SG-66 / ARM-S FUNC TION switch 
to RF and MC switc h to A. Set RF 
LEVEL to center- range. 

g. Insert insulated screwdr iver in SG-
66/ ARM-5 A hole a nd adjus t for maxi­
mum on RF meter. 

h. Set SG-66/ ARM-5 MC sw1tch to B and 
with insulated s crewdriver in B hole , 
adjust for maximum on RF m ete r . 

i. Adju st SG-66/ ARM- 5 RF LEVEL 
control to align RF meter needle with 
L EV EL SE T line. 

j. Set SG-66 / ARM-S FUNCTION switch 
to 9960 MOD. Adjust 9960"' MOD 
control to align MOD meter needle with 
LEVEL SET line. 

k . Set SG-66/ ARM-5 FUNC TION switch 
to 30 MOD. Adjus t 30 "' MOD control 
to align MOD mete r needle w ith LEVEL 
SET line. 

a . Place TS-382/U O N-OFF switch to 
ON. Allow I S-minute wa r mup. 

b . Tune vhf navigation control unit 
channe l se lector switc hes to 114. 9 
me . 

c. Place TS- 382/ U RANGE switch to 
X10 and tuning control to 100. 

d. Place SG-66/ARJ\1-5 FUNCTION 
switch to RF. 

e . Adjust vhf navigation contro l unit 
VOL- O F F knob c lockwi se and counte r ­
cl ockwi se. 

f. TunP. vhf n:.vigation c ont r ol unit 
channe l selector switches to frequency 
othe r than 114.9 me . Adju st vhf na vi ­
gation control unit SQUELC H control 
c lockwise. 

g. Adjust vhf na vigation control unit to 
desi r ed le ve l of quie ting. 

h. TUne vhf navigation control unit 
channel se lector switc hes to 114. 9 m e 
agai n. 

a. Turn vhf navigation control unit 
mega cycle channe l sele ctor switch 
through a ll position s , one at r. time . 

b. Turn vhf navigation control unit 
fra ctional megacycle channe l selecto r 
swit ch through all positions, one a t a 
ti me . 

c. Place PP-1104A/G INCR EASE VOLT­
AGE knob to 1 and repeat a and b above. 

I 
i 

f. None . 

g. None. 

h . None . 

i . None . 

j. None . 

k. None. 

a. None . 

b. None. 

! c . None. 

d. None. 

e. 1, 000-cps tone is heard on heart · 
se t. Volume inc r eases with c lock · 
wi se rota tion of VOL- OFF knoh: 

I decr eases with counte rclockw ise 
r otation . 

I f. Noise on head set i s quie ted . 

g. Noise leve l on headset is adju s t ­
able . 

h . 1, 000-cps tone i s heard on head­
set again. 

a. Megacy cle channe l c rys ta l c1 r um 
dia l, seen through freque ncy 
window on right s ide of vhf na vi ­
gation receiver , has same read­
ing as vhf navigati on control unit 
le ft MC dia l for each position. 

b. F r act ional me gacycle c r ysta l 
drum dial seen through frequency 
window on r ight s ide of vhf na vi ­
gation recei ve r has same readin~ 
as vhf navigation control unit r i>:ht 
MC dial . 

c Same as a and b above , but vhf 
navigation rece iver crysta l drums 
take longer to switch to new posi­
tion tuned a t vhf navigation co ntrol 
unit . 

d. Place PP- 1104A/G INCREASE VOL T- d . None. 
AGE knob to position establi she d in 
s tep 1f. 

a. Disconne ct ME- 268/U DC pr obe from a. None. 
J - 677/ ARN HV+ terminal and connec t 
to TEL V. te rmina l. 

b. TUne vhf navigation control unit 
channel se lector switche s to produce 
r eading of 108. 00 me. Turn vhf navi­
gation control unit SQUELCH cont rol 
comple te ly counte rclockwise. 

c . Place SG-66/ ARM- S MC control to 
A m e and ATT ENUATOR control t o 
I . 5 microvolts (3 hard (no l oad con-
dition) microvolts ). 

d. Adjust vhf navigation cont rol unit 
I VOL- OFF knob to pr oduce 5-volt r ead-

v_ir:~~~ .. !'f~.:2~_!3}_U. _ _ • . _ 
a nd r educe setting of SG- 66/ ARM- 5 
ATTENUATOR control until ME-
268/U r eading d r ops to 2 volts. 

f . Adjust TS- 382/U AMPL control to 
produce 30- per cent modulat ion on 
SG- 66/AR M- S MOD meter. 

g. Replace 114 . 9- mc crystal in SG-
66/ ARM - S crysta l socke t B -wi th 
126.9- mc cry stal. Set SG- 66/ ARM- S 
MC ~tch to Band , with insulated 
s c r e wdriver in B hole , adjus t for 
maximum on RF meter . 

h . TUne vhf navigation control unit 
c hannel selector switc hes to 126.9 
me and repeat d and e above. 

a. Set SG-66/ARM-5 ATTENUATOR 
control to 15 microvolts (3 hard m icro­
vo lt s ). 

b. Adjust vhf navigat ion control unit 
VOL- OFF cont rol to produce 5- volt 
r eading on ME- 26B/U . 

b. None. 

c. None. 

d . None . 

6::-db ·sign~·-.;·~oi ;e-tanoise"~;;n,;r 
occurs a t va lue bt! low 1 . 5 micro­
volts (3 ba rd mic r ovolts) on SG·-
66/AR M- 66 ATTENUATOR d ial. 

f. None . 

g. None. 

h. Same a s e above . 

a. None. 

b. None. 

c. Set SG- 66/ ARM-5 ATTENUATOR c . ME- 26B/U reads between 7 . 8 a nd 
cont rol to 50,000 microvolts (100, 000 10 volts for 4- to 6 - dL rise in age 
hard microvolts). operation . 

d. Set SG- 66/ ARM- 5 MICROVOLTS d. ME- 268/U read !< berween 10 and 
c ontrol to 100, 000 microvolts (200, 000 12. 5 volts for 6- to 8-db rise in age 
hard microvolts) . operation . 

e. Place SG- 66/ARM- 5 MC control to A e. None. 
and vhf navigation cont rol unit channel 
&e lector switches to 108. 00 4.c . 

f. Set SG- 66/ ARM- 5 ATTE~, ATOR 
control to 1. 5 microvolts (" .' hard 
microvolts ). 

g. Adjus t vhf navigation cor •rol unit 
VOL- OF'F control for 5- ' olt readiog 
on ME- 26B/U. 

f. None . 

g. None. 

_L~;~~-;~ ~:C~~~~~~ -~~_''~~~~nt. ----~~~~::e_:: .. ~ .~d ~ ~.bov:· __ 
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ANGLE TO 0 0 

30~ 9960"- OUT PUT RF 
!;IOD MOD ATTEN L EVEL 

0 0 0 0 

AUDIO OSCILLATOR TS - 382/U 

TUNING SHIELD 

MOUNTING 

© © 
LV+ NAV 

MOD v 

© NA~x~OD © 
HV+ TEL V 

RECEIVE~fXT(RNAL 

NAV MOO 
SOURCE 

*INTERCONNECTING 
BOX J- 677/ ARN 

[ 1 

HEADSET 
HS - 33 

© 
LV+ 

© 
HV+ 

© 
NAV 

MOO V 

*INTERCONNECTING 
BOX J- 676/ARN 

[ 

NOTES : 

MULTI METE R 
ME - 26B/U 

I . * PART OF MAINTENANCE KIT ELECTRONIC 
EQUIPMENT MK-2 52/ARN ' 

2 . **PART OF RADIO TEST SET AN / ARM - 5. 

3 . ~ INDICATES EQUIPMENT MARKING 

Figur e 58. Converter and c ours e indicator tests. 
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118. Converter and Coarse Indicator Tests 

a. Test Equipment and Materials. 
Audio Oscillator TS-382/U 
Power Supply PP-1104A/G 
Maintenance Kit, Electronic Equipment MK-252/ ARN 
Multimeter ME-26B/U 
Radio Test Set AN/ ARM-5 
Tool Kits TK-87 /U and TK-88/U 

b. Test Connections and Conditions. Connect the equipment as shown in figure 58. 
c. Procedure. 

Step 
No. 

2 

3 

Teat equipment 
control aett.inga 

PP-1104A/G: 
Circuit breaker lever: OFF 
Links: Both connected 

vertically for 28-volt 
operation. 

INCREASE VOLTAGE: 1 
SG-66/ ARM-5: 
POWER-OFF: OFF 
J-677/ ARN: 
NAV MOD SOURCE: 

RECEIVER 

MB-:l6B/U: 
FUNCTION: OFF 
RANGE: 1000V 

T~38:l/U: 
ON-OFF: OFF 

Leave controls in positions 
last indicated in step 1. 

Leave controls in positions 
last indicated in step 2. 

Leave conLols in position 
last indicated in step 3, 
except: 

SG-66/ ARM-5: 
MC: A 
FUNCTION: 30 MOD 

l!;quipment. under t.ee\ 

control settings 

Vhf navigation control unit: 
VOL-OFF: OFF 
SQUELCH: counterclockwise 

Leave controls in positions last in­
dicated in step 1. 

Leave controls in positions last in-· 
dicated in step 1, except: 

Vhf navigation control unit: 

Channel selector switches to produce 
114.90 reading on MC dials. 

Leave controls in position last in­
dicated in step 3, except: 

Vhf navigation control unit: 

Channel selector switches to produce 
110.90 reading on MC dials. 

Teet procedure 

a. Connect ME-26B/U de probe to 
J-677/ARN LV+ terminal. Connect 
ME-26B/U COMMON clip to G termi­
nal (insert paper clip in G terminal 
test jack and connect COMltfON clip 
to paper clip, if necessary). 

b. Place P-1104A/G circuit breaker 
lever to ON. Place ME-26B/U FUNC­
TION switch to+. Allow 5-minute 
warmup before proceeding. 

c. Thrn vhf navigaticn control unit VOL­
OFF knob to on (slightly clockwise). 
Place PP-1104A/G INCREASE VOLT­
AGE switch to 4. 

d. Place ME-26B/U RANGE switch to 
1 OOV. Meter should read 28 volts. 

e. Place ME-26B/U RANGE switch to 
1000V. Disconnect de probe from 
J-677/ARN LV+ terminal and connect 
to HV+ terminal. 

f. Adjust PP-1104A/G INCREASE VOLT­
AGE knob for 240 volts on ME-26B/U. 

a. Connect 50-ohm termination cap on 
SG-66/ARM-5 to RF OUTPUT 1 VOLT. 

b. Place 110. 9-mc crystal in SG-
66/ ARM-5 crystal socket A. Place 
114. 9-mc crystal in crystal socket B. 

c. Place SG-66/ARM-5 STAND-BY­
OPERATE switch to STAND-BY and 
POWER-OFF to POWER. Allow 5-
minute warmup before proceeding. 

d. Place SG-66/ARM-5 STAND-BY­
OPERATE switch to OPERATE. 

e. Press in SG-66/ARM-5 MOD ZERO 
SET knob and rotate knob to z.ero MOD. 
Press in SG-66/ ARM-5 RF ZERO SET 
knob and rotate knob to zero RF meter. 

f. Set SG-66/ ARM-5 FUNCTION switch 
to RF, and MC switch to A. Set RF 
LEVEL to center range. 

g. Insert insulated screwdriver in SG-
66/ ARM-5 A hole and adju&'t for 
maximum on RF meter. 

h. Set SG-66/ARM-5 MC switch to Band, 
with insulated screwdriver in B hole, 
adjust for maximum on RF meter. 

i. Adjust SG-66/ ARM-5 RF LEVEL con­
trol to align RF meter needle with 
LEVEL SET line. 

j. Set SG-66/ ARM-5 FUNCTION switch 
to 9960 "' MOD. Adjust 9960 MOD 
control to align MOD meter needle with 
LEVEL SET line. 

k. Set SG-66/ ARM-5 FUNCTION switch 
to 30"' MOD. Adjust 30 MOD control 
to align MOD meter needle with LEVEL 
SET line. 

a. Disconnect ME-26B/U DC probe from 
J -677 I ARN HV + terminal and connect 
to NAV MOD V terminal. 

b. Place J-677/ARN NAV MOD SOURCE 
switch to EXTERNAL. 

c. Place ME-26B/U RANGE switch to 3V 
and adjust SG-66/ ARM-5 MOD 30<~> 
control to produce 1. 8-volt reading on 
ME-26B/U. 

d. Place SG-66/ ARM-5 FUNCTION 
switch to OMNI. 

e. Rotate SG-66/ ARM-5 OMNI TRACK 
"ANGLE TO" switch through each of 
its positions and rotate course indicator 
course selector knob to position course 
pointer to corresponding course dial 
reading. 

f. Place SG-66/ARM-5 FUNCTION 
switch to 30"' MOD. 

g. Place SG-66/ARM-5 FUNCTION 
switch to 9960"' MOD. 

h. Place SG-66/ARM-5 FUNCTION 
switch to OMNI. 

a. Adjust SG-66/ ARM-5 30 V') MOD con­
trol to produce 1. 8-volt reading on 
ME-26B/U. 

b. !'et SG-66/ARM-5 FUNCTION switch 
to AMP LOC (pointer centered). 

c. Set SG-66/ARM-5 FUNCTION switch 
to AMP LOC (pointer left). 

d. Set SG-66/ ARM-5 FUNCTION switch 
to AMP LOC (pointer right). 

e. Place TS-382/U ON-OFF switch to 
ON. Allow 15-minute warmup before 
proceeding. 

f. Place TS-382/U RANGE switch to 
XI and tuning control to 150. 

i g. !'et SG-66/ ARM-5 FUNCTION switch 

I 
to RF . Adjust T&-382/U AMPL control 
to produce 30-percent modulation on 

I 
SG-66/ ARM-5 MOD meter. 

h. Place TS-38~/U tuning control to 90 
and adjust AMPL control to produce 

I 30--percent modulation on SG-66/ ARM-

-·-·----- __ L_~ -~~~ -~~t_': _· - ------- ---- ----- ----

Pedonn•ce a tan la ·d 

a. None. 

b. None. 

c. Vhf converter tube filaments 
light. 

d. None. 

e. None. 

f. None. 

a. None. 

b. None. 

c. None. 

d. None. 

e. None. 

f. None. 

g. None. 

h. None. 

i. None. 

j. None. 

k. None. 

a. None. 

b. None. 

c. None. 

d. None. 

e. On-course indicator: vertical 
pointer centers; OFF vertical flag 
is out of sight; TO-FROM meter 
reads TO; for each setting of OMNI 
TRACK "ANGLE TO" switch on 
SG-66/ ARM-5. 

f. OFF vertical flab on-course 
indicator is in full view. 

g. OFF vertical flag on-course 
indicator is in full view. 

h. Same as e above. 

a. None. 

b. On-course indicator: vertical 
pointer centers; OFF vertical flag 
is out of sight. 

c. On-course indicator: vertical 
pointer swings left to outer edge 
of blue sector; OFF vertical flag 
is out of sight. 

d. On-course indicator: vertical 
pointer swings right to within about 
one pointer width of outer edge of 
yellow sector; OFF verti~al flag is 
out of sight. 

e. None. 

f. None. 

g. OFF vertical flag on-course 
indicator is fully visible. 

h. Same as g above. 





119• Summary of Test Data 

Personnel may find it convenient to 
~rthange the checklist in a manner similar 

at shown below: 

a. Vhf Navigation Receiver and Control 
Vnit. 

Teat data 

~· INPUT VOLTAGE 
• RECEIVER SENSITIVITY 

a. 108 me 

b, 126.9 me 

3' AGC OPERATION 
a. 100,000 hard microvolts 

b. 200 • 000 hard microvolts 

4' VISUAL TESTS 
a. Vhf navigation receiver 

tube filaments light. 
b. Vhf navigation receiver 

megacycle crystal drum 
rotatas with movement of 
vhf navigation control 
unit megacycle MC dial. 

c · Vhf navigation receiver 
fractional megacycle 
crystal drum follows 
vhf navigation control 
Unit fractional megacycle 
Me dial. · 

d. Vhf navigation receiver 
megacycle and fractional 
megacycle channel selec­
tor drums follow vhf 
navigation control unit 
Me dials with input volt­
age reduced. 

28 v 

Perfonnance 
standard 

3 hard microvolts 
max 6-db signal­
plus-noise to 
signal ratio 

3 hard microvolts 
max 6-db signal­
plus-noise to 
signal ratio 

ruse from +4 db to 
+6 db 

ruse from +6 to +8 
db 

Test data 

5. LISTENING TESTS 
a. Audio can be heard. 
b. Audio volume controlled 

by setting of VOL-OFF 
control. 

c. Noise level quieted by 
SQUELCH control. 

Perrormance 
standard 

b. Converter and Course Indicator. 

Test data 
Perronnance standard 

1. INPUT POWER 
TUbe filaments light 

2. VOR OPERATION 
a. OFF vertical flag out of 

sight with reliable VOR 
input. 

b. OFF vertical flag in full 
view with unreliable VOR 
input. 

c. vertical pointer tracks 
phase difference between 
VOR inputs. 

d. TO-FROM meter de-
fleets correctly. 

3. LOCALIZER OPERATION 
a. OFF vertical flag out of 

sight with reliable local-
izer input. 

b. OFF vertical flag in full 
view with unreliable local-
izer input. 

c. OFF vertical flag in full 
view with 90-cps input 
only. 

d. OFF vertical flag in full 
view with 150-cps input 
only. 

e. vertical pointer centers 
when input components 
have equal amplitude. 

f. vertical pointer deflects 
left. 

g. vertical pointer deflects 
right. 

Section II. FINAL TESTING 

120• Purpose of Final Testing 

d The tests outlined in this section are 
esigned to measure the performance 

capability of a repaired equipment, Equip­
ment that meets the minimum standards 
stated in the tests will furnish satisfactory 
operation, equivalent to that of new equip­
ment. 

121
• Test Equipment Required for Final 

Testing 
The test equipment req~ir~d. for final 

. . given for each md1v1dual test 
testmg IS 
(para 59, 65, 117, and 118). 

122. Test Setups 
The tests will be performed under the 

123 
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conditions listed and illustrated for each 
test (para 59, 65, 117, and 118). 

123. Final Testing Procedures 

. Perform the folloo/ing tests in the order 
giVen. 

a. Operational test (para 59). 
b. stage gain measurements (para 65). 
c. Vhf navigation receiver and control 

mit tests (para 117) · 
d. Converter and course indicator tests 

(para 118). 



COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS 

COMPOSITION -TYPE RESISTORS 

A 8 C 0 

= 

SECO~O SIGNIFICANT ~IGURE 

~IRST SIGNIFICANT ~IGURE 

BAND A- Equal Width Band 
Signifies Composition-Type 

WIREWOUND-TYPE RESISTORS 

SECOND SIGNI~ICANT 
~ IGURE 

L--- FIRST SIGN IFICANT FIGURE 

BAND A- D~uble Width Signifies 
W1re-wound Resistor 

COLOR CODE TABLE 

BAND A BAND B BAND c BAND D"' ----·------
fiRST SECOND RESISTANCE 

COlOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE 
FIGURE FIGl!RE (PERCENT) 

----
BLACK 0 BLACK 0 BLACK 1 

BROWN 1 BROWN 1 BROWN 10 

RED 2 RED 2 RED 100 

ORANGE 3 ORANGE 3 ORANGE 1,000 

YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER :+: 10 

GREEN 5 GREEN 5 GREEN 100,000 GOLD :!: s 

BLUE 6 BLUE 6 BLUE 1,000,000 

-
PURPLE 

7 PURPLE 7 (V IOLET) (VIOLET) 

GRAY 8 GRAY 8 SILVER 0.01 
. 

WHITE 9 WHITE 9 GOLD 0.1 

EXAMPLES OF COlOR CODING 
BAND 

A B C 

3 9 X100 

NOMINAL RESISTANCE 

RESISTANCE TOLERANCE 

D " 

II """I p 91 
± 10% 

3,900 Ohms 

± 10 percent 

BAND 

A B c D~~ 

ORANGE II ""' II GOCD II GOCD l 
3 6 X0.1 ±5"/. 

3.6 Ohms 

± 5 percent 

p 
STO-R2 

•rf Band D is omitted, the resistor tolerance is ± 20 % , and the resistor is not Mil-Std. 

Figure 59. Resistor color codes. 
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APPENDIX 

REFERENCES 

Following is a list of applicable references available to the field and depot maintenance 
repairman of the vhf navigation set. 

TA 11-17 
TA 11-100(11-17) 

TM 11-518 
TM 11-2684A 

TM 11-5120 

TM 11-5126 
':'M 11-5132 

TM 11-5551 
TM 11-5556 
TM 11-5826-210-12 

TM 11-5826-215-12 

TM 11-5826-220-35 

TM 11-6625-200-12 

TM 11-6625-274-12 

\U 

Signal Field Maintenance Shops 
Allowance of Signal Corps Expendable Supplies for Signal 

Maintenance Shop, Continental United States 
Radio Test Set AN/ ARM-5, Operating Instructions 
Audio Oscillators TS-382A/U, TS-382B/U, TS-382D/U, and 

TS-382E/U 
Frequency Meters AN/URM--32 and AN/URM-32A and Power 

Supply PP-1243/U 
Power Supplies PP-1104A/G and PP-1104B/G 
Voltmeter, Meter ME-30A/U and Voltmeters, Electronic 

ME-30B/U, and ME-30C/U 
Instruction Book for R-F Signal Generator Set AN/URM-25 
Signal Generator SG-13/ ARN 
Operator's and Organizational Maintenance Manual: Mainte­

nance Kit, Electronic Equipment MK-252/ ARN 
Operator's and Organizational Maintenance Manual: Receiv­

ing Set, Radio AN/ ARN-30D 
Field and Depot Maintenance Manual: Power Supply PP-

2792/ ARN-30D 
Operation and Organizational Maintenance: Multimeter ME-

26B/U 
Operator's and Organizational Maintenance Manual: Test 

Sets, Electron Tube TV-7/U, TV-7A/U, TV-7B/U, anC. 
TV-7D/U 



GLOSSARY 

Age Delay- The condition in which an age 
threshold is established in such a way 
that signal strength must exceed a pre­
determined level before age action be­
gins. 

Glide Slope - A portion of an instrument 
landing system (ILS) that provides nav­
igational information about the aircraft's 
angle of glidepath to the runway letdown 
point. 

Hard Microvolt- A term used in ~his man­
ual to indicate the voltage amplitude at 
the output of Signal Generator SG-66/ 
ARM-5 under no load condition. 

Localizer -A vhf radio system for guiding 
aircraft along an approach path to an 
airport runway. 

Omni - A familiar term for V OR operation. 

Propeller Modulation - Modulation 
imposed upon a radio carrier wave by 
the action of an aircraft's propellers. 

Zener Breakdown - The condition which 
exists when the value of a voltage of 
opposite polarity applied across a semi­
conductor diode is great enough to cause 
the diode to stop acting as a high back 
resistance. 
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Alignment. converter: 
Check. VOR r eference 

c hann e l limiter and 
other circuit~ . .... .. . . · · · · 

Localizer section . ......... · 
Phase ::; plitter network, 

min im ize quadranta l 
Cl' rOl'S .... · · • • · · · • • • • • • · · 

Prelimina 1·y procedure ..... . 
Speeia l cons iderations ... .. . · 
Test C<Jui pment required . . . . . 
VOH: 

Course sensitivity .... .. . 
Fla~ circuit ... . ... .. . 
Heference c hannel and 

phase comparison 
circu it s . ..... . . . ..... . 

VOl~ va l'iable c hannel . ... . . . 
Ali f,!;nment, vhf navigation 

rect'ivcr: 
1\l l!g: teyc le ose illator-doubler. 
Hl•eeive r navigation out put 

lcvd . . .. . . . ... .. . · · · · · · · 
Hcceivc l· pha se s hift ...... . . 
IU ... . .... .. ...... .... .. .. . 
Test l'quipment and s pec ial 

too Is requ iJ·cd .. ... . . .... · 
Va J'i ab le if. filtel' .... ..... . 

An te nna ............. · · · · · · · · · · 
Audio si!!;na l s ubstitution .. .. .. . . 
Au di o output V7 . .... .. ... ... . · · 
Audio s tn~e gain measur ements .. 
Audi o a nd poi·e t· contro l ..... .. . 

I\ lock diag1·a m. t heory: 
Vhf nm•igation cont1·ol unit . . . 
Vhf n:tv ign tion receiver ..... . 

C:t thode follow er . ..... .. .. .... . 
t'lwekinl!; filament and B • cir-

c uit s fu1 · s hort s: 
Condit ions, test . . . .... ... . . 
Measurement s ... .... . ..... . 
Troubleshooting converter .. . 
T 1·oubles hooti ng vhf naviga-

tion receiver ............ . 
Wht~ n to c heck . .... ... . . ... . 

Check ing low-voltage line for 
s hort s: 

Conditions , test ... . .... ... . 
Measurements ............. . 
T1·oubles hooti ng rack ... .. .. . 
Troubleshooting vhf naviga-

tion cootrol unit ... .. . .... ' 
Check. VOH reference c hanne l 

limil c 1· nnd other circuit s con-
ve rtl' t' alignme nt ...... . ... . . . 

Conditions. tes t : 
Check ing for s ho t·ts: 

Fi lament a nd B ! ci rc uits . 
Low-voltage line ....... . 

Iso lati ng t roubles ... ... .... . 

Localizing troubles ..... . .. . 
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Pnra~rn~h Pau,e 

108 112 
111 llJ 

109 112 
104 110 
10a 109 
102 109 

107 llO 
110 113 

106 110 
105 110 

98 106 

100 108 
101 109 
99 106 

96 105 
97 105 
4!! 37 

64a 65 
21 20 

65b 67 
45 36 

44 35 
5 7 

17 18 

6lb ,68b 51,68 
6lc,68c 52,68 

68 68 

61 51 
6li1,68il 51 ,68 

74/J, 77b 77,7 9 
74c,77c 77,79 

77,78,79 78,79 
79 

74 77 

108 112 

61 b,681J 51,68 
74b , 771J 77' 79 

76c,79c, 78,80 
82 82 

63c, 70c, 63, 73 , 
76c,79c, 78, 80, 

82 82 

Contact clearance contact force 
tests, relay adjustment ...... . 

Converter: 
General ................... . 
Tube replacement .......... . 

Converter and course indicator 
tests .. ... .. .. . .. · · · · · · · · · · · · 

Course indicator ....... .. ..... . 

De resistance: 
Metet· and resolver windings, 

troubles hooting course 
indicator ....... ... .. . ... . 

He lay coi I , troubles hooting 
rack ....... .... . .... ..... . 

Transfot·mers and coils, 
troubleshooting: 

Conv erte1· ...... . ...... . 
Vhf navigation receiver .. 

Detector a nd age V4 ........... . 

Exten t of in s tt·uctions, interunit 
c ircuit detai ls . ... ..... . ... . . 

F inn! testi ng: 
Purpose ..... . . ...... · . . . . . 
Te,.;t equipment required . ... . 
Tests . .................... . 
Tes t setups . . ....... . .... . . 

Fil·,.; t audio ::tnd sque lch V5B ... . . 
F it·st mixer V3 and if. filt er ... . 
Fourth echelon t esting 

procedures: 
Convet·ter nnd course 

indicator test s ........... . 
Physical tes ts nne\ 

inspection ... .. .. ....... . . 
Summa l'Y of test data ....... . 
Test equipment, tools, and 

materials . . ........ .... . . 
Tes t faciliti es ... .. .. .. . . . . . 
Vhf navigation receiver and 

control unit test ........ .. . 
Fractiona l megacycle channel 

selection: 
Circuit .... .. .. . . .. ... . ... . 
Switch SIB .... ...... .. . .. . . 

Fractiona l megacycle crystal 
osc illator V7 .... ... . . .. ... .. . 

Fractional megacycle tuni ng .... . 

General parts replacement 
techniques, megacyc le and 
fractional megacycle unit 

General techniques: 
Troubleshooti ng: 

Procedures ....... .... . . 
Tool s and test equipment 

l'equired . ... .. ... .... . 

High-voltage power-source 
connections .. .... . . .. ... .... . 

If. amplifier stages (1. 2 me) . .. . 
If. signa l s ubstitution ......... . 
If. stage gain m easurements ... . 
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Indicator circuits, course, 
theory of converter: 

OFF vertical flag portion ... . 
TO- FROM meter portion ... . 
Vertica l point~r portion 
VOR flag cmphasizer ....... . 

Insul:.1tor clearance and relay 
adjustment .................. . 

Intermitte nt troubles , 
localization .............. ... . 

Inlerunit circuit details: 
Extent of instruction ..... .. . 
Low-voltage power control 

and distribution .......... . 
Mode selection circuit ...... . 

Interunit troubleshooting: 
Chat1. .. , ................. . 
Opct·ational tests .......... . 
Sectionalization ........•.... 

Isolating troubles: 
Conditions, test ........... . 

Troubleshooting chart ...... . 

Use, trouhleshooting chart ... 

Isolating troubles within stages: 
Troubles hooting: 

Converter ............. . 
Course indicator ....... . 
Rack ....•.............. 
Vhf navigation control unit 
Vhf navigation receiver,,, 

Localization ... ..... .......... . 
Localizer: 

Channel chart: 
Signal substitution ...... . 

Circuits. theory of converter: 
Amplifiers V206A and 

V206B ... .. .' ......... . 
Block diagram discussion. 
90-cps fillet· Z202 and 

150-cps filter Z203 .... 
Section a lignment, converter. 

Locali7.ing troubles: 
Conditions, test ........... . 
Troubleshooting: 

Chart ................. . 
Converter .....•..•..... 
Vhf navigation receiver 

Use, troubleshooting chart ... 
Low-voltage power control and 

distribution ................. . 
Low-voltage power-source 

connection::: ........... •.. .... 

Lubrication repairs ............ . 

Materials, test equipment and 
tools ....................... . 

Measurements: 
Checking filament and Ht 

circuits for shorts .......• 
Checking low-voltage line for 

shorts ..................• 
Megacycle nnd fractional 

mcgacyl!le unit, general parts 
replacement techniques ••••... 

41 
40 
39 
42 

95c 

57c(4) 
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60 
59 
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76c, 79c, 
8lc 

76cl, 79(/, 
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25 
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111 
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53 
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39 
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95 

114 

52.68 

77,79 

83 

Megacycle oscillator-doubler, 
vhf navigation receiver 
alignment of ............ .... . 

Megacycle, theory, vhf naviga­
tion receiver: 

Channel: 
Selection circuit ....... . 
Selection switch S1A •.... 
Tuning ................ . 

Crystal oscillator-doubler V6 
Mixer and oscillator chart, signal 

substitution . ............•...• 
Mixer stage gain measurements .. 
Mode selection circuits ........ . 
Mounting ................• .... . 

Noise limiter V6A ...........•. 

Operational tests .............. . 
Procedure .............•... 
Sectionalization .......... . . 

Organization, troubleshooting 
procedures ................. . 

Localization .............. . 
Sectionalization ....•....... 
Visual inspection ... ....... . 

Phase splitter network alignment, 
minimize quadrantal errors, 
converter alignment ...•...••. 

Physical tests and inspection: 
Fourth echelon testing 

procedures .............. . 
Procedure •.. .... ........•. 
Test connections and 

conditions .... ....... ... . . 
Test equipment and materials 

Power distribution: 
Receiving Set, Radio AN/ 

ARN-300 ..... .......... . 
Theory, converter ......... . 

Power-source connections: 
High-voltage source ..• .•. .•. 

Low-voltage source ........ . 

Test setup ................ . 
Power supply .................• 
Preliminary procedure, 

converter alignment ...... ... . 
Primary and HV 1 power 

distribution ...... ....... . ... . 
Procedure: 

Operational tests .......... . 
Physical tests and inspection. 

Purpose of final testing .. ... ... . 

Rack ... ... .. ........ · · · · • · · •• 
Receiver, navigation vhf, output 

level, alignment ............. . 
Receiver phase shift, of vhf 

navigation receivet· alignment .. 
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COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS 

GROUP I Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB 

CM 

~
MIL IDENTIFIER (BLACK OOT) 

liST SIGNIFICANT FIGURE 

t~:IFICANT FIGURE 

itt MULTIPLIER 
CAPACITANCE TOLERANCE 

CHARACTERISTIC 

FRONT 

k
OC WORKING VOLTAGE r OPERATING TEMPERATURE 

~VIBRATION GRADE 

REAR 

MICA-DIELECTRIC 

CN 
r MIL IDENTIFIER (SILVER OOT) 

'fST SIGNIFICANT FiGURE 

f. ~="' '""'' 
~+~ULTIPLIER L CAPACITANCE TOLERANCE 

CHARACTERISTIC 

PAPER-DIELECTRIC 

GROUP 11 Capacitors, Fixed Ceramic-Dielectric (General Purpose) Style CK 

TEMPERATURE R6NGE AN~ 
VOLTAGE -TEMPERATUR~ ~I MIT 

TOLERANCE 

MIL IDENTIFIER 
(YELLOW OOT) 

AXIAL LEAD 

TEMPERATURE RANGE AND 
r VOLTAGE-TEMPERATURE LIMIT 

r 2 D SIGNIFICANT FIGURE 
MULTIPLIEH 

I~ 1ST SIGNIFICANT FIGURE 

~~ ~rQ"""'" '"""" 
u 

u ~ 
FRONT 

MIL IDENTIFIER 

~YELLOW OOT) 

er-r 
~ 0 

REAR 

RADIAL LEAD 

CY 

k 
MIL IDENTIFIER (BLACK DOT) 

~
1ST SIGNIFICANT FIGURE 

~
20 SIGNIFICANT FIGURE 

INOICATOR1 

L MUL Tl PLI ER 
METHOD A t-i-

CAPAC : TANCE TOLERANCE 

CHARACTERISTIC 

INDICATOR~ 
METHOOB-~ 

GLASS-DIELECTRIC, GLASS CASE 

TEMPERATURE RANGE AND 

W
OLTAGE-TEMPERATURE LIMIT 

ST SIGNIFICANT FIGURE 

~ 
20 SIGNIFICANT FIGURE 

NIULTIPL.ER 

F,- CAPACITANCE TOLERANCE 

r. MIL IDENTIFIER 
(YELLOW DOT) 

0 

FEED-THROUGH STAND-OFF 

CB 
MIL IDENTIFIER (BLACK DOT) 

1ST SIGN I FICA NT FIGURE 

ZO SIGNIFICANT FIGURE 

MULTIPLIER 

CAPACITANCE TOLERANCE 

CHARACTER! STI C 

MICA, BUTION TYPE 

TEMPERATURE RANGE AND 

[

VOLTAGE-TEMPERATURE LIMIT 

1ST SIGNIFICANT FIGURE 

rr 
2D SIGNIFICANT FIGURE 

MULTIPLIER 6"'"""'' """'" 
FRONT 

REAR 

MIL IOEI'HIFIER 
I YELLOW DOT) 

DISK-TYPE 

GROUP Ill Capacitors, Fixed, Ceramic-Dieletric (Temperature Compensating) Style CC 

TEMPERATURE COEFFICI ENT 

r MU : r: PLIER 

I .. APACITANCE TOLERANCE 

MIL IOENTI.FIER 
(BLACK DOT) 

AXIAL LEAD 

!
TEMPERATURE COEFFICIENT 

1ST SIGN I FICANT FIGURE 

r 
ZO SIGNIFICANT FIGURE 

I I r MULTIPLIER k t~hPACITANCE TOLERANCE 

n 
FRONT 

r--hMIL IDENTIFIER 

'-y-----T""" '"' 
0 0 

REAR 

RADIAL LEAD 

:tV 
~TEMPERATURE COEFFtCrENT 

!-~1ST SIGNIFICANT FIGUPIE 

~6,-, or- ZD SIGNIFICANT FIGURE 

~~~MULTIPLIEr< 

t:=. CAPACITANCE TOLERANCE 

L MIL IDENTIFIER 
(BLACK DOT) 

REAR FRONT 

DISK-TYPE 

COLOR CODE TABLES 

TABLE I - For use with Group I, Styles CM, CN, CY and CB 

1st 2nd DC WORKING OPERATING TEMP. VIBRATION 
MIL SIG SIG MULTIPLIER I CAPACITANCE TOLERANCE CHARACTERISTIC2 

VOLTAGE RANGE GRADE 
COLOR ID FIG FIG CN CY CB CM CN CY CB CM CM CM CM 

BlACK 
CM. CY 

CB 
0 0 I ~ 20% ~ 20•/. A - ss· to + 70"C 10-H cpa 

BROWN 1 1 10 • E • 
lED 2 2 100 :': 2% :': 2% ::!: 2"!. c c 55" to + 15"C 

- ·- -· 
ORANGE 3 3 l .OOO ·- 30% 0 0 300 

YEllOW 4 4 10.000 E 55" to + 125"C 10-2,000 ,,, 
--- ---· 

GREEN 5 5 ::!: 5% f 500 

llUE 6 6 ss· to + 150"C 

PURPlE 
7 7 I VIOlET) 

GREY 8 8 

WHITE 9 9 

GOLD 0. 1 ~ s•t. ::!" s·;. 
SilVER CN :!: 10% - 10•t. '!· 10 •t. -t 10 .,. 

TABLE II - For use with Group II, General Purpose, Style CK TABLE Ill - For use with Group Ill, Temperature Compensating, Style CC 

TEMP. RANGE AND 1st 2nd 
CAPACITANCE MIL COLOR VOLTAGE- TEMP. SIG SIG MULTIPLIER' 

LIMITS3 FIG FIG TOLERANCE ID 
TEMPERATURE 1st 2nd CAPACITANCE TOLERANCE 1 

MIL 
COLOR COEFFICIENT• SIG SIG MUL Tl PLIER I Capacitances Cn,acitance• l ID 

FIG FIG over 1 Ouwf I Owuf ot leu I 

I LACK 0 0 1 :!: 20% 
~- -- ---

BlOWN AW 1 1 10 :!: 10% 
-

I lACK 0 0 0 1 ~ 2.0u11f I cc 
BlOWN - 30 1 1 10 

:': '"'· l 
lED AX 2 2 100 

----- ----~- lED - ao 2 2 100 :!:2% ~ 0 .2.5uuf I 
I 

ORANGE IX 3 3 1,000 ORANGE - 150 3 3 1.000 I 
YELLOW AV 4 4 10,000 CK YEllOW - 210 ~ • : 
GREEN cz 5 5 GREEN -- JJO 5 5 :!:5% ± 0 .5uyf : 
BlUE IV 6 6 llUE - 470 6 6 I 
PURPlE 7 7 
(VIOlET) 

rui~LE - · 750 7 7 ! 
(VIOLET! 

--·- · 
GREY I 8 

GREY • 8 0.01 I 
WHITE 9 9 WHITE 9 9 0 .1 '!: 10% i 

-
GOlD GOLD + 100 :': I .Ouuf i 
SilVER SILVER I 

1. The multiplier is the number by which the two significant I SIG) figures ore multiplied to obtain the copoci tonce in uuf. 

2. letters indicate the Choro<:teristics designated in applicable specifications: MIL~-5. Mll-C-91, Mll~-11272, and Mll~-1 0950 respectively. 

3. letters indicate the temperature range and voltage-temperature limits designated in Mll-C-11 015. 

4. Temperature coefficient in ports per million per degree centigrade. 

S TO- C2 

Figure 60. M!L-STD capacitor color code markings. 
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SIA 
OUTER CONTACTS 
(106 MC POSITION) 

.50 .40 .30 

SIB 
_ INNER CONTACTS 

(.()() MC POSITION) 

I 
I 
I 
I 

.eo 
.90 

.100 

I 
I 
I 

.50 1.40 

SIB 
OUTER CONTACTS 

lOO MC POSITION) 

J I 

4 MC4 

'-~s ______ _.~~------------~M~C~3~~~ 
8 

(NOTE 5) 

16 

II 
12 

13 

14 

.10 

~(NOTE5) 
.90 

17 
.80 

w 

I> 

[Qffl~3 
I 
I 
I 

~ 
CW Rl 

o-sooo 

MC 2 

MC I 

FRACT MC 5 

FRACT MC 4 I 

FRACT MC 3 I 

FRACT MC 2 I 

FRACT MC I I 

LV+ IN I 

J2 

I 
I 
I 
I 
I 
I 

K 

L 

R 

a 

p 

0 

N 

M 

c 

LOCALIZER SELECTION ~~ H 

I 
POWER RELAY 1 ) F 

I 
LV+ SOURCE I ) A 

GRD ~) D 

I ..l 
AUDIO I B 

I 
I 
I 

TO 
RECEIVER, RADIO 
R-1021/ARN-30D 

TO 
AIRCRAFT PANEL 
LIGHT CONTROL 

TO 

NOTES: 

I. SWITCH SECTIONS SIA ANO SIB ARE 
SHOWN AT 108.00 MC. 

2
' ~~~~ ~R6~~l;:~&~g"A~2o'1Rtf-m~~mo 

POSITIONS OF SIB ( .10, .30, ETC). 

3. ~~~~~l~~~;~s~~~~~~:ED, 
4 . .----,INDICATES EQUIPMENT 

MARKiNG. 
5. FREQUENCY MARKINGS APPEAR ON 

MC DIALS LOCATED ON PERIPHERY 
OF SWITCH SIA AND SIB DRUMS. 
MARKINGS SHOWN IN BOX 10) ARE 
MARKINGS THAT ARE VISIBLE WITH 
SWITCHES IN POSITIONS SHOWN. 

Jl 
OUTSIDE VIEW 

J2 
OUTSIDE VIEW 

MOUNTING 
MT-1175/ARN-30A 

I TO AIRCRAFT 
"-----------...::A::::U::.DI::::O_O::.U:..T;..J...~ E INTERCOMMUNICATION 

SYSTEM TM 5826-215-35-26 

Figure 61. Control, Radio Set C-31,.36/ .!J.RN-300, schematic diagram. 
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FROM MOUNTING 
MT-1175/ARN- 30A 
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Jl601 

p 
R l 

/ 0 I GRO 

" I 
N I 52 

I 
I 
I 
I 
I 
I 

::I 
+FROM 

+TO 

:: 
- GLIDE 

+ GLIDE 

:: - FLAG 

+FLAG 

0 +GLIDE 

I 
c + GLIDE 

:·I +LEFT 

~A ~ +RIGHT 

Jl601 

Rl60 1 

(NOTE I) 

• 
SLOPE FLAG 

SLOPE FLAG 

SLOPE LEFT 

SLOPE RIGHT 

WI REO SIDE 

ROTOR 

I L_ 

RESOLVER 

~ 
~ 
~ 

~ 

-, .----, 
I I COURSE I 

----- t- ~ SELECTOR I 
~~B_ j 

STATOR NO. I 

l T~- FROM ) 
METER 

lOFFl 

HORIZONTAL 
FLAG 

I OFF) 

VERTICAL 
FLAG 

HORIZONTAL 
POINTER 

VERT I CAL 
POINTER 

NOTES : 
I. VALUE DETERMINED AT TIME OF ASSEMBLY. 

2. CJ INDICATES EOUI PMENT MARKING . 

TM5826 - 215-35-27 

Figure 6£. Indicator, Course !D-4-53/ ARN-30, schematic diagram. 



CATHODE END 
(NOTE 3) 

A. AF PRINTED CIRCUIT 
(LEFT SIDE VIEW) 

8. IF PRINTED CIRCUIT 
(TOP VIEW) 

CATHODE END 
(NOTE 3) 

,---1 ,.----- - - ------ --- - -------------------------- - --
((@~-', 0 : 

I 
I 
\ 

I I 1 I 
I 1 1 I 
1 I 1 I 
I I I I 
I II I 

/ I I 

.- ' I 
-- -"" 

NOTES: 

REFERENCE DESIGNATIONS ARE ABBREVIATED. FOR COMPLETE IDENTIFICATION, PREFIX THE PART DESIGNATION 
WITH THE ASSEMBLY DESIGNATION, A2; FOR EXAMPLE, A2CI6 . 

2. BARE LEADS OF Cl , C21, C24, AND C2B ARE COVERED WITH TEFLON TUBING 10.036 !.0.1 OF SUFFICIENT 
LENGTH TO INSULATE THE LEADS FROM THE TOP RIMS OF THE CAPACITORS. 

3. DARK BAND ON CRYSTAL OIODE INDICATES END NEAREST COLOR CODING BANDS . 

4. - PARTS AND PIGTAILS ON FRONT OF BOARDS . 

5 . --WIRING AND PARTS ON BACK OF BOARDS . TM~FI?S-215-35-38 
.~ ·ig u.r e 6J . R eceiver, Radio R - 10 f l l .4RN- JOD af and~/. printed circuits, wiring din gram . 
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TOP VIEW 
(J2 AND J4 DISPLACED) 

NOTES: 

Kl 

CATHODE END 
(NOTE 3l 

I. REFERENCE DESIGNATIONS ARE ABBREVIATED. FOR COMPLETE IDENTIFICATION , 
PREFIX THE PART DESIGNATION WITH THE ASSEMBLY DESIGNATION, A3 ; FOR 
EXAMPLE, A3JI. 

2. WIRES MARKED WITH A COLOR NOTE ARE N0.24 SOLI 0 COPPER, TEFLON 
INSULATED . 

3. DARK BAND ON CRYSTAL DIODES INDICATES END NEAREST COLOR CODING 
BANOS . 

4 . - PARTS, PIGTAILS, AND WIRES ON FRONT OF ASSEMBLY . 

5. --PARTS, PIGTAILS, AND WIRES ON BACK OF ASSEMBLY . TM 5626 - 215-35-39 

Figure 64. R eceiver, R adio R - JO fJ J / .4 RN-J OD tuner assembly ,! J, wiring diagram. 
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3. WIRES MARKED WITH A COLOR NOTE AND A DOUBLE ASTERISK (IIIII ARE NO. 20 STRANDED COPPEP, Tt FLOfl: t t• SU~ATE'D . 
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Figur p 65. Co ntrol, NaJio Set. C- J4J 6l. IH.\' - :J O!J, •ri6n •; .;'( ,;.,:r ;<" L 
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NOTES: 
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3. UNMARKED WIRES ARE NO. 22 BARE, SOLID, TINNED COPPER. 

« 
<i 
Q. 

TM5826- 215-35 - 42 

Figure 66. Mounting MT-11 151 !I HN-JOA, wiring diagram . 
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Figure 70. Converter high-voltage (H V +) distribution diagram. 
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NOTES: 

I. UNLESS OTHERWISE INDICATED, RESISTANCES ARE 
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THE SMALL NUMBER ·)N EACH WIRE !ADJACENT TO THE C~N 
OR BASE LINE l CORRE! PCINDS TO THE tARGE NUMB£R ADJACENT 
TO THE STATION TO W.<ICH THE WIRE RUNS . 

2. WIRES MOT OTHERWISE SPECIFIED ARE MO. 24 BAllE SOLID COPPER . 

3. PT DENOTES PIGTAIL LEAD. 

4. TL DENOTES MICROMINIATURE TUBE LEAO. 

5. C.:: : )- - DENOTES SHIELDED CONNECTION. 

6 . T DENOTES TEFLON TUBING OVER WIRE. 

7. MICROMINIATURE TUBE LEADS DRESSED BARE WITH 1116 IN. 

e. 

9. 

10. 

II . 

12. 

13. 

14. 

MINIMUM CLEARANCE. 

UNUSED MICRO!oiiNIATURE TUBE LEADS C\JT OFF AI'PIIOXIIIIATELY 
1/32 IN . FROM GLASS. 

o. DEMOTES N0.22 BARE TINNED COPPER . 

V DENOTES VINYLITE TUBING .AROUND ASSOCIATED COMPONENT. 

P DENO~S TWISTED PAIR 

WIAES MARt<EO WI TH A COLOR NOT£ iRE NO. 2-' SOliC COPPER , 
TEFLON INSULATED. 

WIRES MARKED WITH A CO..OR NOTE AND A DAGGEII (f) 

ARE NO 22 STRANDED COPPER, TEFLON INSULATED. 

REFERENCE DESIGNATIONS ARE ABBREVIATED. FOR CX*PL£TE 
IDENTIFICATION, PREFIY. PARTS DESIGNA~(TH ASSEMBLY 
DESIGNATION AI; FOR EXAMPLE AICII . 
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NOTES: 

REFERENCE DESIGNATIONS ARE ABBREVIATED . FOR COMPLETE IDENTIFICATIQN, 
PREFIX THE PAIIT DESIGNATION WITH THE ASSEMBLY DESIGNATION, A2; FOR 

EXAMPLE, A2CI. 
2. WIRES MARKED WITH A COLOR NOTE ARE NO. 24 SOLID COPPER, HFLON 

INSULATED. 
3. WIRES MARKED WITH A COLOR NOTE AND AN ASTERISK (Ill ARE NO. 20 

STRANDED COPPER, TEFLON INSULATED . 
4 UNMARKED WIRES ARE NO. 24 BARE, SOLID, TINNED COPPEll. 

~. TEFLON TUBING OF APPROPRIATE SIZE AND LENGTH IS INSTALLED OVER 
WIRES MARKED "T". 

6 . VACUUM TUBES ARE VIEWED TOWARD BASE IN LEFT SIDE VIEW. ORIENT 
TUBES IN CLIP AS SHOWN. DRESS BARE TUBE LEADS WITH 1116 IN. MIN­
IMUM CLEARANCE . CUT OFF UNUSED LEADS APPROXIMATELY 1/32 IN . 
FROM GLASS. 

7. TEFLON TUBING IS INSTALLED OVER LEADS OF VI, V2, AND V3. 
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Figure 78 . Receiver, Radio R-10£1/ AR,'.'-JOD , tf.laf assembly , A£, wiring diagram. 
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WIRING ABOVE TUBE DECK 
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NOTES : 

I . WIRES MARKED WITH A COLOR NOTE ARE NO. 24 SOLID COPPER , TEFLON INSULATED. 
2. WIRES MARKED WITH A COLOR NOTE AND AN ASTERISK l*l ARE NO . ZZ SOLID COPPER, 

TEFLON INSULATED. 

3. UNMARKED WIRES ARE NO. 24 BARE ,SOLID, TINNED COPPER. 

4 VINYLITE TUBING OF APPROPRIATE SIZE IS INSTALLED OVER WIRES MARKED "T". 

~ . DARK BAND ON CRYSTAL DIODE INDICATES END NEAREST COLOR COOING BANOS. 

6 . c=:::JINOICATES EQUIPMENT MARKING. 

7. SOLDERED DIRECTLY TO MOUNTING PLATE . 
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WIRING BELOW TUBE DECK TM~8~6 -21~ ·- 35-40 

Figure 79 . Con-verter, Signal Data CV-2fJ5 .'1 l .4RN-JOA, wiring diagram. 
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