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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

DON’T TAKE CHANCES!

DANGEROUS VOLTAGES EXIST IN:

Power Supply PP-2792/ARN-30D; Receiver, Radio R-
1021/ARN-30D; Converter, Signal Data CV-265A/ARN-
30A, and associated interconnecting wiring when the
VOL-OFF switch on Control Radio Set C-3436/ARN-30D
is taken out of the OFF position.
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TECHNICAL MANUAL

Field and Depot Maintenance Manual
RECEIVING SETS, RADIO AN/ARN-30D AND AN/ARN-30E

TM 11-5826-215-35 HEADQUARTERS,
DEPARTMENT OF THE ARMY

CHANGES No. 1 WASHINGTON 25, D, C., 31 October 1962

TM 11-582S215-35, 6 November 1961, is changed as indicated so that the manual also applies to the
following equipment:

Nomenclature Order No.

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:

Note. Receiving Set, Radio AN/ARN-30E is similar to Receiving Set, Radio AN/ARN-30D. 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.
Page 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/
ARN–30E differ from the components of Receiving
Set, Radio AN/ARN-30D in the following details:

a. In VHF navigation receiver bearing Order No.
4294–PP-61, resistor R46 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 C’217 is
changed, and capacitor C228 is changed to C2W,

e. Control, Radio Set C-3436 A/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 (pars.
44b, c, 46, and 47c).

f. In racks bearing-Order No. 4294-PP-61, relay
K302 and capacitor C304 (fig. 75.1) have been added
(par. 50b.1).

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

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

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

Designate the existing note: 1.
Add the following:

2. FOR RECEIVERS, RADIO R-1021/ARN–30D
PROCURED ON ORDER NO. N383-66270A,
THE DIRECT CONNECTION BETWEEN
ANT CONNECTOR J1 AND INDUCTOR L1
IS REPLACED BY INDUCTOR L14, .22UH.

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 20, 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 21, 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
T U R N E D  T O  T H E  + 6 8 V  R E G U L A T E D
SUPPLY.

Paragraph 22. After subparagraph b add:
b.1. In VHF navigation receiver bearing Order

No, 4294-PP-61, the 100 volts obtained from the
filtered 240-volt supply is applied across series-
connected Zener diodes CR4 and CR6 (fig. 73  .
The circuit functions the same as described in b
above.

Page 22, paragraph 24. After subparagraph d
add:

d.1. In the converter bearing Order No. 4294-
PP-61, a 60-cps T-filter is substituted in place of
the 60-cps, twin-T filter. The T-filter provides the
same filtering action as the twin-T filter. The

Figure 16. (Superseded) VOR reference channel circuit, partial  schematic diagram.

Figure 17. (Superseded) VOR variable channel circuit, partial schematic diagram.
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FIGURE 20.1 (Added) Control , Radio Set C-3436A/ARN-30E Functional block diagram

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

Page 29, paragraph 36. After the fifth sentence
add: In 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 S1A is directly coupled
to glide slope receiver selection switch S4A and S4B
(fig. 20.1). When megacycle channel selection switch
S1A 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 S1B iS
directly coupled to glide slope receiver selection
switch S5A and S5B (fig. 20.1). 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 simultaneoudy tune the glide slope
receiver.

Page 36, figure 20. Delete the caption and sub-
stitute: Control, Radio Set C-3436/ARN-30D, junc-
tional 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 with megacycle
channel selection switch S1A (fig. 61.1). When
megacycle channel selection switch S1A is operated
to a desired channel, glide slope receiver selection
switch S4A and S4B also operates and establishes
the correct ground connections that simultaneously
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 chanel 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 eelected channel is routed through pins A
through H of connector J3.

Page 38, paragraph 50. After subparagraph b
add:

b.1. In racks bearing Order No. 4294-PP-61, 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
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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 S1B contacts 16 and 17 of the
VHF navigation control unit (fig. 61.1) break,
thereby removing 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
+ RIGHT 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 S 1 B
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:

Item 6. After last sentence. Add: In VHF
navigation receiver bearing Order No. 4294-PP-61,
check for shorted crystal diode A2CR4 or A2CR6.

Item 10, second sentence. After A2R37 add:
or A2R46 in VHF navigation receiver bearing
Order No. 4292-PP-61.

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

4 Figure  38.1. (Added) Control, Radio Set  C-3436A /ARN-30E, top interior  view.



NOTE TO R231 AND R249, RESPECTIVELY. CA-
IN  CONVERTER BEARING ORDER NO. PACITOR C228 IS CHANGED TO C232.
4294-PP-61, CAPACITORS C213, C214, C215, Page 77, paragraph 74c, lines 3 and 5.
C216, C227, C229, AND C231 AND RESISTORS Change “(fig. 38)” to: (figs. 38 and 38.1).
R229, R231, R249, AND R247 ARE DELETED. Figure 38. Change the caption to: Control,
RESISTORS R230 AND R248 ARE CHANGED Radio Set C-3436/ARN-30D, top interior view.

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

Item

7

8

—
Indication

In Control, Radio Set C-3436A/ARN-30E only,
megacycle channel selection, at glide slope
receiver, is incorrect or cannot be accom-
plished.

In Control, Radio Set C-3436A/ARN-30E only,
fractional megacycle channel selection at
glide slope receiver, is incorrect or cannot be
accomplished.

Probable trouble

Defective switch S4A
or S4B.

Defective switch S5A
or S5B.

Procedure

Visually check condition of switch S4A
and MB wipers and/or contacts.
Adjust if possible; if not, replace
switch.

Visually check condition of switch S5A
and S5B wipers and/or contacts.
Adjust if Possible; if not, replace
switch.

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 measurement

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

Normal Figure 39. Change caption to: Back rear viewIsolating procedure
indication of interconnecting box (except racks bearing Order

300 ohms.
No. 4894-PP41).

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

Paragraph 78, last line. Change “(fig. 39)” to:
(figs. 39 and 39. I).

Page 80, paragraph 79. Make the following
changes:

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

Figure 39.1 (Added) Back rear view of interconnecting box (racks bearing Order No. 4294PP-61
5



Figure  57.1. (Added) VHF navigation receiver and control unit tests using cycling test unit.
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Figure 58.1 (Added) Converter and course indicator tests using cycling unit.
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Figure 61.1. (Added) Control, Radio Set (7-3436A/ARN-30E, schematic diagram.

(Located in back of changes)

Figure 65.1. (Added ) Control, Radio Set C-3436A /ARN-30E, wiring diagram.

(Located in back of changes)

Subparagraph d, chart. After item 7 add:

Item
I

Indication Probable trouble Procedure
—— ——————————— — ——————————— ———— ————

8 On rack bearing Order No. 4294-PP-61 only, Defective capacitor Check capacitor C304 (fig. 39.1) for open
excessive vertical fluctuation on the course C304 or defective condition.
indicator. relay K302. Check continuity of relay K302.

Check contacts of relay K302 for pitted
or corroded condition.

Page 86, paragraph 85, line 1. After “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.302 (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: Mowing MT–11175/ARN–30A, (except

those bearing Order No. 4W4-PP-61 ) wiring diagram.

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 the right
side of the rack to: J305.

Pages 158 and 155, figure 73        and        Make the
following changes:

Part 1, left-hand side. Above the line connect-
ing J1 and L1 add: (NOTE 6).

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

Add the following to the notes:
6. IN ORDER NO. N383-66270A, INDUCTOR

L14, .22UH, REPLACES THE DIRECT CON-
NECTION BETWEEN L1 AND J1 .

7. IN ORDER NO. 4294-PP-61 , RESISTOR R37
IS  DELETED. T H E  G R O U N D  1 S  R E -
MOVED FROM CR6, AND RESISTOR R46,
91K, IS ADDED IN SHUNT WITH CR6
AND THE ANODE OF CR6 IS CONNECTED
TO THE JUNCTION OF; C29 AND R30.

Page 157, figure 74. Add the following to the
notes:
5. IN ORDER NO. 4294-PP-61, THE FILTER

C I R C U I T S  I N T E R C O N N E C T I N G  V 2 0 5 A
AND V204B AND V205B AND V201B ARE
AS SHOWN IN FIGURE 74.1.

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

Page 163, figure 77. Make the following changes:
At station 5 above the line connecting J1 to

L1 add: (NOTE 15).
Add the following to the notes:

15. IN ORDER NO. S383-66270.4, INDUCTOR
L14, . 22UH,  REPLACES THE DIRECT
CONNECTION BETWEEN J1 AND L1.

Page 165, figure 78, caption. After “diagram”
add: (except those bearing Order No. 4294-PP-61).

Page 167, figure 79, caption. After “diagram”
add: (except those bearing Order No. 4294-PP-61),
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Figure 66.1 (Added) Mounting MT-1175/ARN 30A bearing Order No 4294-PP-61, wiring diagram.
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A. T-FILTER IN VOR REFERENCE CHANNEL CIRCUIT (ON ORDER NO 4294-PP-61 ONLY)

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

Figure 74.1. (Added) Converter, Order No, 4294-PP-61, VOR variable and VOR reference channel, 30-cps amplijler,
partial echematic diagram.

Figure 75.1. (Added) Mounting MT-1175/ARN-304, Order No. 4294-PP-61 only, schematic diagram.
(Located in back of changes)

Figure 76.1. (Added) Receiving Set, Radio AN/ARN-30E
(Located in back of changes)

Figure 78.1. (Added) Right side of Recceiver, Radio R-1021/ARN-30D,
(Order ,Vo, 4294-PP-6I only).
(Located in back of changea)

interconnection diagram.

IF/AF aamnbly .A2, wiring diagram
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Figure 79.1 (Added) Converter, Signal Data CV-265A/ARN-30A (Order No 4294-PP-61 only) wiring diagram above tube deck 
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By Order of the Secretary of the Army:

Official:

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

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

Distribution:
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 11-5826-215-345
C 2

Field and Depot Maintenance Manual

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

CHANGE

No. 2

TM 11-5826-215-35, 6 November 1961, is
changed as indicated so that the manual also ap-
plies to Receivers, Radio R-1021/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
(example: “page of C l) indicates that pertinent ma-
terial was published 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,
Paragraph 1.1b (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/l in the following places:
Page 8, paragraph 6a, note (page 1 of C 1 ), line 2,
Page 20, 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

Paragraph 117.1a
last line.

Add the following in
rectly below the note:

117a. After the last line.
(page 7 of C 1). After the

the four places indicated di-

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 ~ MOD and rotate 30 ~ MOD con-
trol knob fully counterclockwise (zero
meter indication).

(2) Set TS-382/U RANGE switch and tuning
dial in position for desired frequency.

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

TAGO 6223-A

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

CREASE) control knob in a clockwise di-
rection until SG–66/ARM–5 MOD meter
pointer is redlined (midscale).

(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 5f. After last line.

Paragraph 117.lc (page 7 of C 1), chart, “Test
procedure” column, step 5f. After last line.

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

Paragraph 118.lc (page 11 of C 1), chart, “Test
procedure” column, step 4g. After last line.

Delete “T-filter” and substitute double-L filter
in the 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 lc. Delete paragraph 1C a n d

substitute:
c The direct reporting by the individual user, of

errors, omissions, and recommendations for improv-
ing this manual is authorized and encouraged. 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. J. 07703.

One information copy will be furnished to the in-
dividual’s immediate supervisor (officer, noncom-
missioned officer, supervisor, etc.).

Paragraph 1.1d (page 1 of C 1). Delete sub-
c paragraph d and substitute:

d. In converters bearing Order No. 4294-PP-61
or 15043–PP–62, capacitors C212, C214, C215,
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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 “91K” to: 9,100 ohms.

Page 19, figure 13. Between CR5 and the junction
of CR5 and C24, add: resistor R48, 100K.

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

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

Paragraph 21d. 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:

Figure 14. Audio output V7, partial  schematic diagram.

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

d.1. In the converter bearing Order No. 4294-
PP-61, a 60-cps double-L filter is substituted in
place 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.

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

Page 29, paragraph 33. Make the following
changes:

Heading. After “Twin-T Filter,” add: and
Double-L Filter.

Line 1. After the word “filter,” add: or double-L
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, after fifth sentence (page 3 of
C 1). Delete information added by Changes 1.

.
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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;

2.

designate the existing note as: 1. Add the fol-
lowing after note 1:
RESISTOR R20 AND DIODE CR5 (AS
S H O W N )  A R E  I N  R E C E I V E R S
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:

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 instructiona for the course
indicator are contained in TM 1l-5826-207-50.

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

Nomenclature Federal stock No. Technical manual
—

Signal Generator 6625-669-4031 TM 11-6625-508-10
AN/USM44

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:
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Figure 57. Vhf navigation receiver and control unit test.
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Vhf navigation receiver and control and tests using cycling test unit.Figure 57.1.
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Page 117, paragraph 117c chart. Make the follow- replace with TS-510/U (p/o Signal Generator AN/
ing changes: USM-44) connected as indicated by dashed lines in

In the “Test procedure” column, after step 5h figure 57.
add: Delete step 6 and substitute:

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

No
Step

6

6

Test equipment
control setting

—

Leave controls  in
positions last
indicated in
step 5.

Equipment under tarot
control setting

Leave controls   in
positions last
indicated in
step 5.

s tanda rd

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 mc shows on MEGA-
CYCLES indicator.

c. Set TS-510/U output attenuator control
for 0 dbm and MOD. SELECTOR
switch to EXT. MOD. position.

d. Adjust TS-382/U AMPL control for a
reading of 4-5 volts on the output
meter.

e. Adjust TS-510/U MOD. LEVEL control
until PERCENT MODULATION
meter indicatas 30%0, and then rotate
AMP. TRIMMER control until OUT-
PUT VOLTS-DBM meter peaks.

f. Adjust TS-510/U OUTPUT LEVEL con-
trol until OUTPUT VOL’TS-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.

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

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

j. Rotate TS-510/U FREQ control knob
until 108.00 mc shown on MEGA-
CYCLES indicator, and set vhf naviga-
tion control unit channel eelector
switches to the same frequency.

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

Performance

a.

b.

c.

d.

e.

f.

g

h.

a.

j.

k.

None.

None.

None.

None.

None.

None.

None.

ME-26B/U reads be-
tween 7.8 and 10 Volts
for 4- to 6-db rise in
age operation.

ME-26B/U made be
tween 10 and 12.5
volts for 6- to 8-db
rise in agc Operation

None.

None.



No
Step Test equipment Equipment under at

control settings control settings Test procedure

1. Adjust vhf navigation control unit VOL-
OFF control for a 5-volt reading on
ME-26B/U.

m. Repeat h, and i above.

Performance
standard

1. None.

m. Same as h and i above.

Paragraph 117.lc (page 7 of C 1) chart. Make replace with TS-510/U (p/o Signal Generator AN/
the following changes: In the “test pro- USM-44) connected as indicated by dashed lines
cedure” column, after step 5h add: in figure 57.1.

i. Deenergize and disconnect SG–66/ARM–5 and Delete step 6 and substitute:

No
Step

6

Test equipment
control settings

Leave  controls  in
positions last
indicated in
step 5.

Equipment under test
control settings

Leave controls in
positions last
indicated in
step 5.

Test 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 mc shows on MEGA-
CYCLES indicator.

c. Set TS-510/U output attenuator control
for 0-dbm, and MOD. SELECTOR
switch to EXT. MOD. position.

d. Adjust TS-382/U AMPL control for a
reading of 4-5 volts on the output
meter.

e. Adjust TS-510/U MOD. LEVEL control
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-
OFFcontrol to produce 5-volt reading
on ME-26B/U.

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

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

Performance
standard

a. None

b. None.

c. None.

d. None.

e. None.

j. None.

g. None.,

h. ME-26B/U made be-
tween 7.8 and 10 volts
for 4-to 6-db rise in
agc  operation.

i. ME-20B/U reach be
tween 10 and 12.5
volts for 6- to 8-db
rise in agc opteration.

7



Step
.No  

Test equipment
control setting

Equipment under test
control setting Test procedure standard

j. Rotate TS-510/U FREQ control knob
until 108.00 mc shows on MEGA-
CYCLES indicator, and set vhf naviga-
tion control unit channel selector
switches to the same frequency.

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

l. Adjust vhf navigation control unit VOL
OFF control for a 5-volt reading on
ME-26B/U.

m. Repeat h and i above.

Performance

j. Cycling test unit REC
CYCLING lamps H
and I and FRAC
CYCLING lamps N,
O, and P light.

k. None.

l. None.

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 Operator’s Manual: Radio test set
AN/ARM–5, and Converter Fr-
equency, Electronic AN/ARM-69(V)
(ARC Type H-23A Glide slope
Test Unit).

TM 11-5120 Frequency Meters AN/URM-32 and
AN/URM-32A and Power Supply
PP-1243/U.

TM 11-5126 Power Supplies PP-1104A/G and
PP-1104B/G.

TM 11-5551 Instuction Book for R-f Signal Gen-
erator Set AN/URM–25.

TM 11-5556 Signal Generator SG-13/ARN.
TM 11-5826-207-50 Depot Maintenance: Radio Receiving

Sets AN/ARN-30A, AN/ARN-30B
AN/ARN-30C.

TM 1l-5826-210-12 Operator's and organizational mainte-
name Manual: Maintenance kit,
electronic equipment MK-252/ARN
and Teat Set Adapter.

TM 11-5826-215-12 Operator and Organizational Mainte-
nance Manual: Receiving Sets 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 1l-6625-200-12 Operator and Organizational Mainte-
nance Manual: Multimeters ME
26A/U and ME-26B/U.

TM 11-625-261-12 Operator’S and Organizational Mainte-

8

nance Manual: Audio Oscillators TS-
382A/U, TS-382B/U, TS-382D/U,
TS-382E/U, and TS-382F/U .

TM 11-662S274-12 Ooperator’s and Organizational Mainte-
nance Manual: Test sets, Electron
Tubes TV-7/U, TV-7A/U, TV-
7B/U, and TV-7D/U.

TM 11-6625-320- 12 operator’s and Organizational Mainte
nance Manual: Voltmeter, Meter
ME-30A/U and Voltmeter Elec-
tronic ME30B/U and ME-30C/U.

TM 11-6625-508- 10 Operator’s Manual: Signal Generators
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:

m. Same as h and i above.



—

Figure 63. Receiver Radio R-1021/ARN-30D AF and IF printed circuits wiring diagram

9



6. CONVERTER  DIFFERENCES:

COM- ORDER NO.
PONENT N383-66270A

C208  0.01 UF

C223 0.01 UF

C224  0.01 UF

CR203 CONNECTED
TO TERMINAL
2 OF Z201

CR204 CONNECTED
TO TERMINAL
4 OF Z201

R259 1.33 MEG OHMS

R261  1,500 OHMS

CR207 1N118

CR208 1N118

ORDER NO.
4294-PP-6l AND
15043-PP-62

0.02 UF

0.02 UF

Delete

CONNECTED
TO TERMINAL
4 OF Z201

CONNECTED
TO TERMINAL
2 OF Z201

1.3 MEG OHMS

15 K OHMS

1N2610

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.

1N2610

10



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

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

Figure 74.1. Converter, Order No. 4294-PP-61 and 15043-PP-62, VOR variable and VOR
reference channel, 30-cps  amplifer, partial schemalic diagram.

11



By Order of the Secretary of the Army:

Official:

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

HAROLD K. JOHNSON,
General, United States Amy,
Chief of Staff.

Distribution:
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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Changes in force: C 1, C 2, and C 3

CHANGE

No 3

TM 11-5826-215-35
*C 3

H E A D Q U A R T E R S
DEPARTMENT OF THE ARMY

WASHINGTON, D. C., 21 September 1966

DS, GS, and Depot Maintenance Manual

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

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

The title is changed as shown above.

AN/ARN-30E, INCLUDING REPAIR PARTS
TOOL LISTS

as follows:

Note. The parenthetical reference to a previous change (example “page 1 of C 2“ ) indicates that pertinent
material was published in that change.

Page 2, paragraph 1 (page 1 of C 2). Dele te
subparagraph c and substitute:

c. Reporting of Equipment Manual Improve -
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
these improvement recommendations. This form
will be completed using pencil, pen, or typewriter
and forwarded direct to Commanding General,
U .S .  Army  E lec t ron i c s  Command ,  ATTN:
AMSEL-MP- (NMP) -MA, Fort Monmouth, N.J.,
07703.

Add 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 manuals
(types 7, 8, and 9), supply bulletins, lubrication
orders, and modification work orders that are
available 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 126, 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.

‘This change. supersedes TM 11-5826-215-35P, 1 March 1962, Including C 1, 6 August 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. I t  i s  a lso a  guide for  depot
maintenance in establishing initial levels of spare
parts.

b. Columns are as follows:
(1) Source, maintenance, and recoverabilty

code. Source, maintenance, and recover-
ability codes indicate the technical
service responsible for supply, the main-
tenance category at which an item is
stocked, categories 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)

(b)
(c)

(d)
(2)

(3)

(4)

(5)

Columm 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.
Column B. Not used.
Column C. This column indicates the
lowest maintenance categories author-
ized to install the part.

“O’’-Organizat ional  maintenance
(operator and organizational).

“F’’-Direct support maintenance.
“H’’-General support maintenance.

Column D. Not used.
Federal stock number. This column lists
the n-digit Federal stock number.
Desigation by model. The dagger (t)
indicates model in which the part is used.
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.
Unit of issue. The unit of issue is each
unless otherwise indicated and is the

(6)

(7)

(8)

(9)

supply term by which the individual item
is counted for procurement, storage, req-
uistioning, allowances, and issue pur-
poses.
Expendability. Nonexpendable items an
indicated by NX. Expendable items an
not annotated.
Quantity incorporated in unit This col
umn lists the quantity of each part found
in a  given assembly,  component ,  or
equipment.
Direct support. This column indicates
quantities of repair parts authorized for
initial stockage for use in the direct sup-
port maintenance and in supply support
to organization. The quantities are based
on 100 equipments to be maintained for
a 15-day period.
General support. The numbers in this
column indicate quantities of repair parts
authorized for initial stockage for use in
general support maintenance. The quan-
tities are based on 100 equipment to be
maintained for a 15-day period.

(10) Depot. The numbers in this column in-
dicate quantities of repair parts author-
ized for depot maintenance and for initial
stockage for maintenance, and for supply
support to lower categories. The entries
are based on the quantity required for
rebuild of 100 equipments.

(11 ) Illustration. The “Item No.” column
lists the reference designations that ap-
pear on the part in the equipment. These
same designations 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
When this equipment is used by signal service

organizations organic to theater headquarter or
communication zones to provide theater communi-
cations, those repair parts authorized up to and
including general support are authorized for stock-
age by the organization operating this equipment.

2



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 .  G r o u p  A r r a n g e m e n t

This list is arranged in the following group
order:

Group I—Receiving Set, Radio AN/
A R N - 3 0 D  a  n  d  A N /
ARN-30E

II—Antenna AS-580A/ARN-
30

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

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

V—Indicator  ID453/ARN-30
VI—Mounting MT-1174/ARN-

30A
VII—Mounting MT-l175/ARN-

30A, MT-1175A/ARN-
3OA

VIII—Receiver, R a d i o  R - 1 0 2 1 /
ARN-30D

VIIIa—Cover Assembly (ARC P/N
21779)

VIIIb-F r a m e Assembly (ARC
P/N 22297)

VIIIbl—Printed Circuit  Assembly
(ARC P/N 22244)

VIIIb2-Printed Circui t  Assembly
(ARC P/N 22285)

VIIIb3-Plate  Assembly (ARC P/N
21848)

VIIIb4-Plate Assembly (ARC P/N
22102)

V I I I b 5 - I n t e r c o n  B o x  ( A R C  P / N
22312)

VIIIc—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 decimal
places.

Specific number of equipments supported

allowance factor
x

100 =

Number  o f  pa r t s  au tho r i zed  fo r  i n i t i a l
stockage.

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

(1)

(2)

(3)

(4)

When the total number of parts author-
ized is less than 0.5, the quantity author-
ized will be zero.
When the total number of parts author-
ized is between 0.5 and 1.0, the quantity
authorized will be one.
For all values above one, fractional values

below 0.5 will revert to the next lower
whole number and fractional value 0.5
and above will advance to the next higher
whole number.
Parenthesis ( ) around the allowance
factor listed in the direct support column
indicates that the item is combat essential
and that a minimum quantity of one is
authorized for  ini t ial  s tockage 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



S
E

C
T

IO
N

 II

4



5



6



7



8



9



1
0



1
1



1
2



1
3



14



15



16



1
7



18



1
9



20



2
1



22



23



2
4



25



2
6



2
7



2
8



29



30



31



3
2



33



34



35



By Order of the Secretary of the Army:

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

HAROLD K.  JOHNSON,
General, United States Army,
Chief of Staff.

Distribution:
To be distributed in accordance with DA Form 12–35 requirements for Direct and General support

Maintenance for OV-2B, OV-lA, OV-lB, OV-lC, RU-8D, TO-1D, U-1A, U-6A, U-8D, U-8F,
CH-21C, CH-37B, CH-47A, UH-lA, UH-lB, UH-1 9C, CH-34A, and CH-34C aircraft.
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TM 11-5826-215-35
*C 6

CHANGE

No. 6

HEADQUARTERS
DEPARTMENT OF THE 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-NMP-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. DA Pam 310-7. Refer to DA Pam 310-
7 to determine whether. there are modifica-
tion work orders (MWO’s) pertaining to
the equipment.

Page 117, paragraph 117.1 (page 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. 3f, last word. Delete the word
“light” and substitute “extinguish.”

Step No. 4 a . Delete subparagraph a
and substitute:

a. Cycl ing  test  uni t  REC CYCLING
lamps listed below light for each of the se-
lected megacycle channels.

Megacycle channel (me) REC CYCLING lamps

108. . . . . . . . . K,L
109 . . . . . . . . . . . J, K, L
1 1 0 .  .  .  .  .  .  .  .  .  .  .  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
1 2 1 .  .  .  .  .  .  .  .  .  .  .  I ,  K
122 . . . . . . . . . . . H, I
123 .  .  .  .  .  .  .  .  .  .  .  H,  J
124 .  .  .  .  .  .  .  .  .  .  .  I ,  J
1 2 5 .  . .  .  .  .  .  .  .  .  .  I ,  L
126 .  .  .  .  .  .  .  .  .  .  .  J ,  K

1



Step No. 4b. “FRACTCYCLING  lamps” Page 124. Add chapter 5 after chapter 4.
column, first line. Delete the letter “P”

CHAPTER 5

DEPOT OVERHAUL STANDARDS

1. General
The tests outlined herein are designed to
measure the performance capability of a re-
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.

Note The following equipment must meet established
new equipment specifications.

b. Test Equipment

Test Equipment

Test Set, Radio AN/ARM-63 or Aircraft
Radio Corp Model BTK-35A.

Generator, Signal AN/ARM-5 A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Digital Readout, Electronic Counter

AN/ USM-207.
Frequency Converter, Electronic

AN/ARM-69.
Generator, Signal AN/USM-44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Power Supply PP-1104 A/G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Multimeter ME.26B/ U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Headset HS.33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fabricated RF Coaxial Cable (CG-409/U) . . . . . . . . . . . . . .

3. Connections for Test Setup
(fig. 80 and 81)

Equipment
—

Receiver, Radio
R-1021/ARN-3oD.

Indicator, Course
ID-453/ARN-30.

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

Dynaverter
PP-2792/ARN-30D.

Rack
MT-1175/ARN-30A.

Control, Radio Set
C-3436/ARN-30D 01
C-3436A/ARN-30E.

Technical Manual

TM 11-5826 -215-12..

TM 11-5826 -215-12..

TM 11-5826 -215-12..

TM 11-5826 -215-12..

TM 11-5826 -215-12..

TM 11-5826 -215-12..

Common
Name

Receiver

Indicator

Converter

Dynaverter

Rack

Control
unit.

Technical Manual Common name
—

TM 11-6625 -556 -12 . . . . . . . . . . . . . . . Test set.

TM 11-6625 -828 -15 . . . . . . . . . . . . . . . Signal generator.
TM 11-6625 -700 -10 . . . . . . . . . . . . . . . Frequency counter.

TM 11-6625 -636 -12 . . . . . . . . . . . . . . . Frequency converter.

TM 11-6625 -508 -10 . . . . . . . . . . . . . . . RF signal generator.
TM 11-5126 . . . . . . . . . . . . . . . . . . . . . . . . . . . . Power Supply.
TM 11-6625 -200 -15 . . . . . . . . . . . . . . . . Multimeter.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Headset.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coaxial cable.

a. Use Wiring Harness ARC 29418 or
CX-8749/ARM-63 (yellow) (part of Test

To test the receiver, connect the components Set, Radio AN/ARM-63) to connect the test

as shown in figure 81 or 82 and as explained set, receiver, converter, and control unit

below: as follows:
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Wiring harness (yellow)

ARC 29418 (B TK-35A

P1.. . . . . . . . . . . . . . . . . . . . . . .
P2 . . . . . . . . . . . . . . . . . . . . . . . .
P3 . . . . . . . . . . . . . . . . . . . . . . . .
P4 . . . . . . . . . . . . . . . . . . . . . . . .
P5. . . . . . . . . . . . . . . . . . . . . . .
P6 . . . . . . . . . . . . . . . . . . . . . .
P7 . . . . . . . . . . . . . . . . . . . . . . . .

CP8 . . . . . . . . . . . . . . . . . . . . . . . .
P9 . . . . . . . . . . . . . . . . . . . . . . . .

CP10 . . . . . . . . . . . . . . . . . . . . . .

C X - 8 7 4 9 / A R N
( A N / A R N - 6 3 U n i t Unit connector

P1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
P3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ape . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

P6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
P7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CP8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I

Test set . . . . . . . . . . . . . . . . . . . . . . . . . . . . J103
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . J2

Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . J4

Converter.. . . . . . . . . . . . . . ........ aJ204
Converter . . . . . . . . . . . . . . . . . . . . . . . . . J205
Control unit . . . . . . . . . . . . . . . . . . . . . J1

Control unit . . . . . . . . . . . . . . . . . . . . . J2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connect to P10
Test set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bJ101

CP10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Connect to P8

a In the CX-8749/ARM.Gs, P4 and P5 are combined into one connector which, with a connector assembly, connects P4 to both
J204 and J205.

bTest Set Radio AN/ARM-63 does not include connector J101 and CX-8749/ARM-63 has no plug P9.
C Plug connectors P8 and P10 together.

b .  S e t  t h e  t e s t  s e t  N A V  M O D  s w i t c h  t o

R C V R .  C o n n e c t  t h e  s i g n a l  g e n e r a t o r
DEMOD jack to  the  tes t  se t  EXT NAV MOD
j a c k  a n d  t h e  s i g n a l  g e n e r a t o r  A T T E N  j a c k
t o  t h e  r e c e i v e r  A N T  j a c k  ( J l ) .  U s e  a  6 - f o o t
l o n g  c o a x i a l  c a b l e  f a b r i c a t e d  f r o m  t y p e

R G - 5 8 / U  c o a x i a l  c a b l e  w i t h  B N C  c o n n e c t o r s
on  each  end .

c .  U s e  P o w e r  C o r d  A s s e m b l y  A R C  3 0 0 7 0
o r  C X - 8 7 3 9 / A R M - 6 3  ( r e d  a n d  b l a c k )  ( p a r t
o f  T e s t  S e t ,  R a d i o  A N / A R M - 6 3 )  t o  c o n n e c t
the  tes t  se t  to  the  power  supply .

C a u t i o n :  O b s e r v e  p o l a r i t y  w h e n  c o n n e c -
t i n g  t h e  p o w e r  c a b l e  t o  t h e  p o w e r  s u p p l y .

4. General Test Equipment

Most  of  the  tes ts  wi l l  be  performed under  the
c o n d i t i o n s  l i s t e d  b e l o w  a n d  i l l u s t r a t e d  i n
f i g u r e  8 1  o r  8 2 . T e s t i n g  w i l l  b e  s i m p l i f i e d
i f  c o n d i t i o n s  a n d  p a n e l  c o n t r o l  s e t t i n g s  a r e
m a d e  i n i t i a l l y  a n d  m o d i f i c a t i o n s  a r e  m a d e
a s  r e q u i r e d  f o r  t h e  i n d i v i d u a l  t e s t s .

a .  T u r n  o n  t h e  p o w e r  s u p p l y  a n d  a d j u s t
for  an  output  of  28  vol t s  d i rec t  cur rent  (de) .

b .  S e t  t h e  t e s t  s e t  d c  c i r c u i t  b r e a k e r  t o
O N  a n d  o b s e r v e  t h a t  t h e  t e s t  s e t  P O W E R
D C  i n d i c a t o r  l a m p  g l o w s .

c .  S e t  t h e  t e s t  s e t  C P  L O A D  s w i t c h  t o

V O R  a n d  s e t  t h e  t e s t  s e t  M E T E R  s w i t c h
to  LV 0-30V.  The tes t  se t  mul t imeter  should
indica te  28  vol t s  dc  (LV+ se t  poin t ) .

d .  R e m o v e  t h e  d y n a v e r t e r  f r o m  t h e  r e -
c e i v e r  a n d  u s e  t h e  m u l t i m e t e r  t o  c h e c k  t h a t
t h e  d y n a v e r t e r  i n p u t  p r i m a r y  p o w e r ,
m e a s u r e d  a c r o s s  p i n s  1  a n d  2  o f  r e c e i v e r
c o n n e c t o r  J 3 ,  i s  2 8  v o l t s  d c .  R e p l a c e  t h e
d y n a v e r t e r .

e .  S e t  t h e  t e s t  s e t  M E T E R  s w i t c h  t o
A U D I O  O - 6 V  a n d  e n e r g i z e  t h e  s i g n a l  g e n -
e r a t o r . S e t  t h e  s i g n a l  g e n e r a t o r  f o r  3 0 -
p e r c e n t  m o d u l a t i o n  a t  1 , 0 0 0  H e r t z  ( H Z )  a n d
adjus t  the  s igna l  genera tor  1000   MOD con-
t r o l  u n t i l  t h e  s i g n a l  g e n e r a t o r  % M  m e t e r
i n d i c a t e s  o n  t h e  l e f t - h a n d  e d g e  o f  t h e  r e d
s e t  m a r k .

C  P o s i t i o n  t h e  t e s t  s e t  S Q U E L C H  c o n t r o l
and VOR-GS on-off switch fully clockwise and
s e t  t h e  t e s t  s e t  c o n t r o l  s e l e c t o r  s w i t c h  t o
I N T .  A l l o w  t h e  t e s t  s e t u p  t o  w a r m  u p  f o r
a t  l e a s t  1 0  m i n u t e s .

g .  D i s c o n n e c t  t h e  c o a x i a l  c a b l e  f r o m  t h e
r e c e i v e r  A N T  j a c k .  S e t  t h e  t e s t  s e t  M E T E R
s w i t c h  t o  V H + 0 - 6 0 0 V  a n d  o b s e r v e  t h a t
t h e  t e s t  s e t  m u l t i m e t e r  i n d i c a t e s  b e t w e e n
2 3 5  a n d  2 7 0  v o l t s  d c  ( o n  o r  n e a r  t h e  B  +
s e t  p o i n t ) .

h.  R e c o n n e c t  t h e  c o a x i a l  c a b l e  t o  t h e  r e -
c e i v e r  A N T  j a c k .
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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 O glow and that the receiver
megacycle channel crystal drum dial indi-
cates 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.

(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
megacycle channel Test set

(MC dial) indicating lights

108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
110 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
111 . . . . . . . . . . . . . . . . . . . . . . . . .  . . .
112 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
113 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
114 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .
115 . . . . . . . . . . . . . . . . . .  . . . ...
116 . . . . . . . . . . . . . . . . . . . . . ...
117 . . . . . . . . . . . . . . . . . . . . . . . . .
118 . . . . . . . . . . . . . . . . . . .. . . . . . . ...
119 . . . . . . . . . . . . . . . . . . . . .. . .
120 . . . . . . . . . . . . . . . . . . . . . . . . .
121 . . . . . . . . . . . . . . . . . . . . . . . . . .
122 . . . . . . . . . . . . . . .. . . . . . . . . . .
123... . . . . . . . . . . . . . . . . . . . . . . . . .
124 . . . . . .  . . . . . . . . . . . . . . . . .
125.. . . . . . . . . . . . . . . . . . . . . . .
126 . . . . . . . . . . . . . . . . . . . .
Space . . . . . . . . . . . . . . .  . . . . . .

K, L
J, K, L
H, L
I, J,KL
I
H, I, J, K
J
H, I, J, L
K
H, I, K
I.
H, J, I
H
I, K
H, I
H, J
I, J
I, L
J, K
H, K, L

(3) Turn the test set megacycle se-
lector control right-hand knob through all
positions. Observe that the test set indi-
cating lights listed in the chart below glow
for the corresponding listed fractional mega-
cycle channels and that the receiver frac-
tional megacycle channel crystal drum dial
indicates the same charnel reading as the
MC dial of the test set megacycle selector
control.

Note. The receiver fractional crystal drum dial
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 . . . . . . . . . . . . . . . . .. . . . . . . .

.10 . . . . . . . . . . . . . . . .  . . . .

.20 . . . . . . . . . . . . . . . . . . . . . . .

.30 . . . . . . . . . . . . . . . . . . . . .  . . .

.40 . . . . . . . . . . . . . . . . .. . .. . .

.50 . . . . . . . .. . . . .

.60 . . . . . . . . . . . . . . . . .

.70 . . . . . . . . . . .  . . . . . . . . . . . .

.80 . . . . . . . . . . . . . .  . . . . . . . .

.90 . . . . . . . . . . . . . ..  . . . . . .

N. O
N, R

Q
P
O
N
R
Q, R
P, Q
O, 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 dc.

(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 power supply for 28volts
dc output.

b. Sensitivity Test.

(1) Deenergize and disconnect Gen-
erator, Signal AN/ARM-5A. Connect RF
signal generator to the test setup and con-
nect the RF signal generator RF connector
to the receiver ANT jack (J1) with a 6-foot
long coaxial cable.

(2) Adjust the test set megacycle se-
lector control for a reading of 108.00 on the
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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
microvolt (µ 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-
volt .

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
microvolt and tune the RF signal generator
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 microvolt.
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 microvolt 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/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 dc 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 that determined
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 dc. Discomect the RF signal
generator from the test setup and connect
it to the frequency counter. Note and re-
cord the frequency counter indication. Dis-
comect 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 dc. 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

5
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in one direction from the 126.90 MHZ sett-
ing until the multimeter indicates —5 volts
dc. 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 dc, 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-5A 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 dc 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 of its
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

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  . Observe that the test
set indicator vertical OFF flag is fully visible.

(7) Set the signal generator MODULA-
TION switch to 9960 . Observe that the
test set indicator vertical OFF flag remains
fully visible.

(8) Set the signal generator MODULA-
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 o n the signal generator %M meter.
Position the signal generator ATTEN-
UATOR UV control to 500 microvolt, 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
±1/20 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 signal generator MODULA-
TION switch to AMP LOC   . Observe that
the test set indicator vertical pointer 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 microampere ±10 to the
right.

(5) Set the isgnal generator MODULA-
TION switch to AMP LOC    . Observe that
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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 microampere ±10 to the left.

(6) Set the signal generator MODULA-
TION switch to 90    and observe that the
test set indicator vertical OFF flag is fully
visible.

(7) Set the signal generator MODULA-
TION switch to 150   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 dc.

b. Set the test set METER switch to
HV + 0-600V and observe that the test set
multimeter indicates between 235 and 270
volts dc.

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
AUDIO 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 unit megacycle
charnel 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 O 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 unit megacycle
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 channe[

(MC dial)

108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
110 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
112 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
113 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
114 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
115 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
116 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
117 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
118 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
119 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
120 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
121 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
122 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
123 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
124 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
125., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
126 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Test set
ndicating lights

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
1, J
I, L
J, K
H,KL
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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

(MC dial)

Test set
indtcating lights

.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

N, O
N, R

Q
P
o
N
R
Q, R
P, Q
O, 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 dc.

(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
AUDIO 0-6V.

(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 unit megacycle
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

Connector

J304..., . . . . . . . . . . . . . . . .

J304 . . . . . . . . . . . . . . . . . . . .

J304 . . . . . . . . . . . . . . . . . . . .

J304 . . . . . . . . . . . . . . . . . . . .

J304 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J306 . . . . . . . . . . . . . . . . . . . .

J302 . . . . . . . . . . . . . . . . . . . .

J302 . . . . . . . . . . . . . . . . . . . .

J302 . . . . . . . . . . . . . . . . . . . .

Pin

G . . . . . . . . . . . .
E. . . . . . . . . . . .

C. . . . . . .

H . . . . . . . . . . . .
A . . . . . . . . . . . .

H . . . . . . . . . . . .

G . . . . . . . . . . . .

B . . . . . . . . . . . .
D . . . . . . . . . . . .

A . . . . . . 

F. . . . . . . . . . . .

E  . . . . . . . . . .

1. . . . . . . . . . . .
2. . . . . . . . . . . .
7. . . . . . . . . . . .

To

Connector

J301 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J305 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J302 . . . . . . . . . . . . . . . . . . . .

J302 . . . . . . . . . . . . . . . . . . . .

J302 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J303 . . . . . . . . . . . . . . . . . . . .

J301 . . . . . . . . . . . . . . . . . . . .

J301 . . . . . . . . . . . . . . . . . . . .

J301 . . . . . . . . . . . . . . . . . . . .

Pin

4

4

5

2
A

7

6

5
4
3
3
1
6
5
7



b. Resistance Test. perform resistance
measurements to obtain the values listed
in the chart below.

From

Connector Pin

J305 . . . . . . . . . . . . A . . . . . . . . . . .

J301... . . . . . . . . 6 . . . . . . . . . . . .

J304 . . . . . . . . . . . . H . . . . . . . . . . . .

J304 . . . . . . . . . . . . F. . . . . . . . . . .

To I

Connector I Pin Indication

J305 . . . . . . . . . . . . B... Infinity

J301 . . . . . . . . . . . . 1.. Infinity

J304 . . . . . . . . . . . . D... 300 ohms

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/
ARN-30E components and proceed as 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 microvolt.

(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 O-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

in place of the Test Set ID-453/ARN-30.
The test set DEVIATION meter reading
should not be in excess of ±20 microampere
of the comparable recorded reading.

b. Vertical Cross Pointer Check.

(1) Check to see that the signal gen-
erator MODULATION switch is set to
OMNI, the signal generator MC switch is
set to B, and the signal generator AT-
TENUATION control is set to 50 micro-
v o l t .

(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 0°
position until the indicator vertical cross
pointer moves left to the last dot. Observe
that the test set DEVIATION meter reads
150 microampere ±7.5 to the right.

(4) Rotate the indicator omni bearing
selector dial not less than 10° counter-
clockwise from the 0° position until the
indicator vertical cross pointer moves right
to the last dot. Observe that the test set
D E V I A T I O N  m e t e r  r e a d s  1 5 0  m i c r o -
ampere ±7.5 to the left.

c. Vertical 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) a b o v e .
Set the test set FLAG-VERT-HOR switch
to VERT.

(3) Slowly rotate the signal generator
ATTENUATION control clockwise until
the indicator vertical OFF flag just starts
to disappear. Observe that the test set
multimeter reads 245 microampere ±20
on the DC scale.

(4) Continue to rotate the signal gen-
erator ATTENUATION N control clockwise
until the indicator vertical OFF flag is just
completely out of sight. Check to see that

9



the test set multimeter reads 250 micro-
ampere ±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 microampere ±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 in C(1) and (2) above.

(2) Position the signal generator AT-
TENUATION control to 50 microvolt. Set
the indicator omni bearing selector dial to
o O. 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 0°
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 bearing
selector dial to 180 0. 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 that the indicator
TO-FROM meter continues to indicate
FROM and the indicator vertical OFF flag
is not visible.

e. Horizontal Cross Pointer Check.

Note, A glide slope receiver in place of the AN/
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 O O. Set
the signal generator MC switch to B ( 114.90
Megahertz). Position the signal generator

ATTENUATION control to 700 microvolt.

(2) Position the frequency converter
FREQ MC control to 332.0 Megahertz.

(3) Set the test set METER switch to
FLAG 0-lMA. Set the test set VERT-CP-
HOR and FLAG-VERT-HOR switches to
HOR. Adjust the test set megacycle selec-
tor control for a reading of 109.30 on the
control MC dial.

(4) Set the signal generator MODULA-
TION control to AMP LOC   . The test
set DEVIATION meter should read 150
microampere ±7.5 and the indicator hori-
zontal cross pointer should drop down to
the lowest dot.

(5) Set the signal generator MODULA-
TION control to AMP LOC    . The test
set DEVIATION meter should read 150
microampere ±7.5 and the indicator hori-
zontal cross pointer should climb up to
the highest dot.

f. 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 signal/generator
ATTENUATION control clockwise until the
indicator horizontal OFF flag just starts to
disappear. Observe that the test set multi-
meter reads 245 microamperes ±20 on the
DC scale.

(3) Continue to rotate the signal gen-
erator ATTENUATION control clockwise
until the indicator horizontal 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 microampere ±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.

11



Figure 81. Receiving Set,Radio AN/ARN-30 (*) 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

APPENDIX I

REFERENCES

and substitute:

Following is a list of applicable references available to DS, GS, and depot maintenance
repairman of the VHF navigation set.

DA Pam 310-4

DA Pam 310-7

TM 11-518

TM 11-5126

TNT 11-5551

TM 11-5556

TM 11-5826-207-50

TM 11-5826-210-12

TM 11-5826-215-12

TM 11-5826-220-35

TM 11-6625-200-15

TM 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

14

Index of Technical Manuals, Technical Bulletins, Supply Man-
uals (types 7, 8, and 9), Supply Bulletins, and Lubrication
Orders.

U.S. Army Equipment Index of Modification Work Orders.

Operator’s Manual: Radio Test Set AN/ARM-5 and Con-
verter, Frequency, Electronic AN/ARM-69.

Power Supplies PP-1104A G and PP-1104BIG.

Instruction Book for RF Signal Generator Set AN/URM-25.

Signal Generator SG-13/ARN.

Depot Maintenance: Radio Receiving Sets AN/ARN-30A,
AN/ARN-30B, and AN ARN-30C.

Operator’s and Organizational Maintenance Manual: Main-
tenance Kit, Electronic Equipment MK-252,/ARN and Test
Set Adapter.

Operator and Organizational Maintenance Manual: Receiving
Set, Radio AN/ARN-30D and AN/ARN-30E Including Repair
Parts and Special Tool Lists.

Field a n d  D e p o t Maintenance Manual: Power Supply
PP-2792/ARN-30D.

Operator, Organizational, DS, GS, and Depot Maintenance
Manual: Multimeters ME-26A/U, ME-26B/U, ME-26C /U,
and ME-26D/U.

Operator’s and Organizational Maintenance Manual: Audio
Oscillators TS-382A/U, TS-382B//U, TS-382D/U, TS-382E/U,
and TS-382F/U.

Operator’s and Organizational Maintenance Manual: Test
Sets, Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-
7D/U.

Operator and Organizational Maintenance Manual: Voltmeter,
Meter ME-30A/U and Voltmeters, Electronic ME-30B/U,
ME-30C/U, and ME-30E/U.

Operator’s Manual: Signal Generators AN/USM-44 and AN/
USM-44A.

Operator and Organizational Maintenance Manual Including
Repair Parts and Special Tool Lists: Test Set, Radio AN/
ARM-63 (Aircraft Radio Corp Model BTK-35A).

Operator and Organizational Maintenance Manual: Converter,
Frequency, Electronic AN/ARM-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-5A).

TM 38-750 Army Equipment Record Procedures.

Appendix II, section II (as changed by
C 5, 1  Jul  66 ) .  Make  the  fo l lowing
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: 
(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 colum~ subcolumn 1 and 2, add:    .

(Page 24 of C 3). Make the following
changes:

Federal stock number column, " t5960-

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-
549-7599”. 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 J1.

Connect a jumper wire from pin H of
J2 to pin D of J1.

Change the destination of pins A, B,
C, and D of J 1 from RECEIVER RADIO
R- 1021/ARN-3OD to GLIDE SLOPE RE-
CEIVER.

Change pin O 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.
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Chief of Staff.

Distribution:

To be distributed in accordance with DA Form 12-36, one (1) copy to each account.

1 6



TM 11-5826-215-35

T e c h n i c a l  M a n u a l H E A D Q U A R T E R S ,

D E P A R T M E N T  O F  T H E  A R M Y

N o .  1 1 - 5 8 2 6 - 2 1 5 - 3 5 WASHINGTON 25, D. C., 6 November 1961

RECEIVING SET, RADIO AN/ARN-30D

C H A P T E R  1 .
S e c t i o n  1 .

II. 
III.
IV .
V.

VI.
C H A P T E R  2 .

S e c t i o n  I .
II.

III.
IV .
v .

VI .
VII.

C H A P T E R  3 .
S e c t i o n  I .

II.
I I I .

C H A P T E R  4 .

S e c t i o n  I .
II.

A P P E N D I X

G L O S S A R Y  . . . .

T H E O R Y
General . . . . . . . . . . .
Theory of  vhf navigation
Theory of converter  .  .  .
Theory of  vhf navigation
Theory of minor units . .
Interunit  circuit  details  .
T R O U B L E S H O O T I N G

. . . . . . . . . . . . . . .
receiver . . . . . . . . .
. . . . . . . . . . . . . . .
control unit . . . . . . .
. . . . . . . . . . . . . . .
. . . . . . . . . . . . . . .

General  t roubleshooting techniques .  .  .  .  .  .  .  .
Interunit troubleshooting . . . . . . . . . . . . . . .
Troubleshooting vhf navigation receiver .  .  .  .  .
Troubleshooting converter . . . . . . . . . . . . . .
Troubleshooting vhf navigation control  unit  .  .  .
Troubleshooting rack . . . . . . . . . . . . . . . . .
Troubleshooting course indicator .  .  .  .  .  .  .  .  .
REPAIRS AND ALIGNMENT
Repairs . . . . . . . . . . . . . . . . . . . . . . . . . .
Alignment of vhf navigation receiver .  .  .  .  .  .  .
Alignment of converter . . . . . . . . . . . . . . . .
FOURTH ECHELON TESTING PROCEDURES

AND FINAL TESTING

Fourth echelon test ing procedures .  .  .  .  .  .  .  .  .
Final testing . . . . . . . . . . . . . . . . . . . . . .

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

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

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

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

. . . . . . . . . . .

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

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

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

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

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

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

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

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

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

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

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

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

Paragraph

1 - 4
5 - 2 2

2 3 - 4 3
4 4 - 4 7
4 8 - 5 2
5 3 - 5 5

5 6 - 5 8
59, 60
6 1 - 6 7
6 8 - 7 3
7 4 - 7 6
7 7 - 7 9
8 0 – 8 2

8 3 - 9 5
9 6 - 1 0 1

1 0 2 - 1 1 1

112–119
120–123. . . . . . . . . . . .

REFERENCES . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . ... .. .. .. .

INDEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Page

2 - 7
7 - 2 0

2 1 - 3 5
3 5 - 3 7
37, 38

39

43, 44
4 4 - 4 6
5 1 - 6 8
6 8 - 7 5
77, 78
78, 79
81, 82

8 3 - 1 0 2
1 0 5 - 1 0 9
1 0 9 - 1 1 3

1 1 4 - 1 2 4
124, 125

127
128
129

1



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 r a d i o
range (VOR) reception (a below) and local-
izer (b below). General system application
is discussed in TM 11-5826-215-12.

a. VOR Reception.
(1)

(2)

A  V O R- 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).
The reference phase signal (des-
ignated R), which is at a set fre-
quency associated with a given VOR
station, produces an omnidirec-

(3)

(4)

(5)

tional field pattern around the an-
tenna system. The phase of this
pattern does not vary with direc-
tion.
The variable phase signal (desig-
nated V) produces a rotating field
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).
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
d is plays the bearing from the
transmitter on the vhf navigation
set course indicator.
The VOR signals are transmitted at
all even-10th megacycles (me)
from 108.2 mc to 112.0 mc and at all
frequencies from 112.1 to 117.9
mc.

b. Runway Localizer Reception. R u n -
way localizes use 90- and 150-cps mod-
ulated signals that are transmitted at all
odd-numbered, 10th-megacycle frequen-
cies from 108.1 mc to 111.9 mc.

(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.

2



Figure 1. Phase relationship of VOR reference and variable phase signal components.
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(2)

(3)

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 (dc), proportional
to the difference in amplitude of
these two signals, is applied to the
vhf navigation set course indicator.
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

center. The amount the course m-
indicator is off center is determined
by the displacement of the air-
craft from the desired course. For
example, if the course indicator
pointer deflects to the right, the
aircraft is to the left of the proper
path and a correction to the right
must be made. During back-course
approaches, the situation is re-
versed. For example, if the pointer
deflects to the right, the aircraft is
to the right of the proper path and
a correction to the left must be
made.

Figure 2. Localizer beam characteristics.
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3. Signal Paths
a. Channel  select ion 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/
intermediate-frequency (rf / if . )  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 rf/if. 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/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
AZ 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
a i rc ra f t .

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-
igat ion port ion 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 re fe rence  channe l  f i l t e r s  ou t  the
variable component of the VOR transmis-
sion and amplifies the reference compo-
nent. It then extracts the modulation con-
t a i n e d in the reference component and
rejects the carrier signal. The modulation
port ion is  amplif ied 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 the positioning of the course
selector control on the course indicator.
The phase-shifted signal is returned to the
VOR reference channel for 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 the con-
verter .  If  both signals  have sat isfactory
amplitude, the indication circuits apply a
signal 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 couse-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 navigat ion control  uni t  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 resuIts
to the vertical pointer on the course indi-
cator. If the localizer components are not
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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. If the
signal  ampli tude is  suff icient ,  the f lag
disappears;  i f  not ,  the f lag 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 energized.
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 navigat ion 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
parts are 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 A1V3 when the reference designation is complete.

5. Block Diagram

The vhf navigation receiver is a crystal
controlled, navigation-communication type
receiver which operates in the vhf range of
108.00 mc to 126.90 mc. The vhf naviga-
tion receiver is remotely operated by the
vhf navigation control unit to provide a total
of 190 channels spaced 100 kilocycles (kc)
apart. A block diagram of the unit is shown
in figure 4. For complete circuit details,
refer  to the overal l  schematic diagram
(fig. 73).

a. Rf signals  between 108.00 mc and
126.90 mc 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 mc to 114.3 mc) of
megacycle crystal  osci l lator-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 mc to 12.6 mc. The
first if. signal is coupled to second mixer
V4.

b. The output (10.0 mc to 10.9 mc) of
f rac t iona l  megacyc le  c rys ta l  osc i l l a to r
V7 is also applied to second mixer V4 to
produce the second if. signal of 1.7 mc.

This second if. signal is amplified by four
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 Vl, 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,
Squelch 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 agc 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  f i rs t  audio amplif ier  and
squelch V5B silencing the vhf navigation
receiver.  Further amplif icat ion 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
is selected by remote control of two pawl-
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
Al 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 supply filter in if./af assembly
A2 .

8

6. Rf Cascode Amplifiers V1 and V2
(fig. 5)

Rf cascode amplifiers V1 and V2, in rf/
if. assembly Al of the vhf navigation re-
ceiver, consist of a series dc coupled
cascode circuit using two type 5718 triode
tubes. These stages amplify signals re-
ceived from the antenna and apply them to
first mixer V3.

a. Signals within the frequency range
between 108.0 mc and 126.9 mc 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 C1. 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 Cl 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 dc level
between +0.5 and -4.5 volts. This voltage
is applied through resistor R1 by the de-
tector and agc circuit (para 16) through
feedthrough capacitor C11. Capacitor C11
directly couples the dc level through, but
bypasses rf signals to ground, thereby
decoupling the rf cascode amplifiers from
the agc circuit.

c. The cascode connection of tubes V1
and V2 provides the high-input gain of a
pentode, while maintaining the low-noise
characteristics of the triode tubes. Coup-
ling 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,
bypass 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, C5B, C7, C47, L3, L4, and L12.
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Figure 5. Rf cascode amplifiers V1, V2, partial schematic diagram.

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 mc and 57.15 mc.

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 dc return for the control grid.
Inductance-capacitance (lc) circuit C28A.

10

C29, C30, and L7 functions
frequencies other than the

as a trap to all
third overtone

of the selected crystal. Resonance of this
LC circuit is adjusted by a mechanical
linkage (shown by dashed lines) to the
megacycle drum (me-drum); Resistor R22
is the plate load resistor for V6A.

C . The plate circuit of cathode follower
V6B is tuned to the second harmonic of
the frequency amplified by V6A, by coils
L8, and L10 and capacitors C28B, C35,
and C36. This circuit is adjusted for each
of 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
dc 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 dc 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 resonant fre-
quency of the crystal holder.

e. The output of the megacycle crystal
oscillator-doubler is taken from a low-
impedance tap of coil L10. This signal, the
frequency of which lies between 96.3 mc
and 114.3 mc, is coupled to the cathode of
first mixer V3 by capacitor C9.

.



Figure 6. Megacycle crystal oscillator-doubler V 6, partial schematic diagram.

8. Megacycle Channel Selection Circuit

a. The megacycle channel selection cir-
cuit determines the frequency of operation
of megacycle crystal oscil lator-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 S1 on
the vhf navigation control unit, contains 19
crystals,  the frequencies of which are
spaced from 48.15 mc to 57.15 mc 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 A3B1. 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 tomove slightly,
due to the spring coupling, if it were not
locked. The indexing pin on the index-lock
arm locks the index plate imposition. 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 megacyrle channel selector switch is
set to a new frequency; for example, 111
mc. 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 Jl,
applying a ground to the relay coil, thereby
energizing the relay.

Condition of control

Condition Selector switch and wirea (G or I)b

top plate positions
1 2 3 4 5

Balanced Selector switch –108mc    G G I I  I
top plate - 108 mc G G  I I I

Unbalanced selector switch -  111 mc G G G G I
top plate – 108 mc G G  I I I

aNumbers refer to wires in megncycle five-wire channel-selector
switching circuit.

b G= Connectsd to ground.
I = Insulated from ground and shorted together.

g. Energizing latching r e 1 a y 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. Rotation of the
drive cam permits the drive-pawl lever to
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move to its maximum outward position, at
which point the drive pawl indexes against
the next ratchet tooth.

h. Continued rotation of the drive cam
moves the drive-pawl lever and the index-
lock arm back to their home positions. As
the drive-pawl lever moves inward, it ro-
tates the ratchet which, in turn rotates the
index plate. Since the megacycle drum is
connected to the index plate, the drum and
its top plate move to a new position. Lf
this new position results in a matching of
the top plate switching code with that of
the channel selector switch, the ground is
removed from the relay, the latching lever
locks the drive-pawl lever in the home
position, and the motor stops. If the top
plate switching code does not match the
channel selector code, the operating cycle
of the drive-pawl lever is repeated until
the codes agree. The following chart shows
the codes for all crystal drum positions.

Crystal drum position

Mc

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
BLANK

Fractional m

0 .00

0 .10

0 .20

0 .30

0 .40

0 .50

0 . 6 0

0 .70

0 . 8 0

0 .90

Top plate Contact numbera (G or I)b

G
G
G
G
I
I
I
G
I
I
G
G
I
I
I
I
I
G
I
G

G
G
I

G
I

G
I
I

G
G
I
I
I
G
I
I
I
I
G
G

I I
G I
I I
G G
I G

G G
G I
G G
I I

G G
I I
G I
I I
I G
I G
G I
G G
I G

G I
I I

I
I

G
I
I
G
I

G
I

G
I

G

I
G
G
I
I
I
G

aTop plate contact numbers refer to top plate A3MP2 for mega-
cycle ewitching end top plate A3MO1 for fractionel megacycle
switching.

b G. Connected to ground.
I = Insulatod from ground amd shorted together.

i. Megacycle frequency selection tires
1 through 5 have switching transients
bypassed to ground by 0.01-microfarad
capacitors A1C51 through A1C55 (fig.
73    ).



9. Megacycle Channel Tuning
a. Megacycle tuning of the receiver is

accomplished by three variable, air-
dielectric, butterfly-type tuning capacitors
(fig. 7). Each capacitor is mounted in a
separate compartment and mechanically
linked by a tuning plate. The capacitors
provide correct tracking for the rf ampli-
fier and crystal oscillator-doubler stages.
A tuning arm assembly is mounted on the
rotor shaft of each variable capacitor. At
the end of each assembly is a bushing.
Each bushing is spring-loaded against the
tuning plate so that the bushing and the
attached tuning capacitors follow the move-
ment of the plate.

b. The position of the tuning plate is de-
termined by the position of a tuning cam
mounted on the megacycle crystal drum
shaft. The length of each tuning arm as-
sembly is adjustable so that, for a fixed
movement of the tuning plate, the angle of
rotation of each capacitor shaft is in-
dependently adjustable. The capacitors are
adjusted by rotating the capacitor shaft
with respect to its tuning arm. For opti-
mum tuning, the capacitor is peaked at 126
mc and the arm length is adjusted at 108
mc.

10. First Mixer V3 and If. Filter
a. First mixer V3, in rf/if. assembly

Al, uses a type 5899 pentode (fig. 8) con-
nected as a nonlinear amplifier to hetero-
dyne the rf signal received from rf cascode
amplifiers VI and V2 with the signal gen-
erated by megacycle crystal oscillator-
doubler V6 (para 7). The resulting if. sig-
nal is applied through the first if. filter to
second mixer V4. The rf signal output
(108.0 mc to 126.9 mc) from rf cascode
amplifiers VI and V2 is coupled to the grid
of V3 and is developed across resistor R6.
The local oscillator injection frequency
(96.3 mc to 114.3 mc), provided by mega-
cycle crystal oscillator-doubler V6, is
coupled to the cathode of V3 by capacitor
C9.

b. The injection frequency beats in the
mixer with the received signal frequency
to produce a first if. The if. signal is
variable from 11.7 mc to 12.6 mc. The

amplitude of the if. signal is determined
by the level of the agc 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. signal.

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 R11, 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 mc to
12.6 mc. The tuning slug shaft is driven by
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 mc 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 area
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
fractional megacycle crystal oscillator V7.

b. A fractional megacycle drum, con-
trolled by the fractional megacycle channel
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Figure 7. Megacycle tuning mechanism functional diagram.

selector switch on the vhf navigation con-
trol unit, contains 10 crystals spaced from
0.0 mc to 0.9 mc 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 bypassed 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 A1V3
(para 10). The ferrite cores which tune

coils AlL5 and AlL6 (fig. 10) in the first
if. filter are cam driven by a shaft which
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 crystal oscillator V7. The re-
sulting if. signal is applied to first l.7-mc
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Figure 8. First mixer V3 and if filter partial schematic diagram

if. amplifier V5. The output of the first if.
filter (11.7 mc to 12.6 mc) is coupled to
the grid of V4, and the injection frequency
(10.0 mc to 10.9 mc), 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 mc. 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 mc) of the second mixer and attenuate
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 agc 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-me if. amplifier stages, con-

sisting of V5 (fig. 11), Vl, 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
agc A2V4. First amplifier V5 is a type
5899 pentode tube. The remaining three
1.7-me amplifiers, V1, 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 A1V5,
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
A2V1 by capacitor A2C2 and resistor A2R2.
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F i g u r e  9 .  F r a c t i o n a l  m e g a c y c l e  c r y s t a l  o s c i l l a t o r

V7 and second mixer V4,  partial  schematic

diagram.

d. The second, third, and fourth 1.7-mc
if. amplifiers, A2V1, A2V2, and A2V3, are
almost identical in operation. The differ-
ence is that A2 VI is controlled by the agc
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 A2 C11, 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 agc
circuit.

16. Detector and Agc V4
Detector and agc stage V4 (fig. 12) uses

a type 5896 twin diode connected to the out-
put of fourth 1.7-me if. amplifier A2V3.
Stage V4 is used to detect VOR, localizer,
and communication signals, and to develop
agc voltages.

a. The output of fourth 1.7-me if. ampli-
fier V3 is applied to navigation detector
V4A. The positive portion of the if. signal
causes V4A to conduct by an amount that
is proportional to the amplitude of the if.
signal.

b. Resistors R14 and R17 form the diode
load and, with capacitors C16 and C17,
form a dual-section, low-pass filter net-
work to filter the if. component from the
navigation output signal. Capacitor C19 is
a cathode bypass capacitor which places
the cathode of V4A at signal ground poten-
tial.

c. Resistors R13 and R44 are used to
control the phase shift of the 30-cps nav-
igation output. This phase shift, which is
caused by the time constants of the detec-
tor circuit and the agc circuit, causes the
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, C17, 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 agc 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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Figure 10 Fractional megacycle tuning mechanism, functional diagram.

, A2V1, A2V3, A2V4, partial schematic diagram.Figure 11. 1. 7-mc  if. amplifiers A1 V5

signal, is developed across capacitor C 18. ward direction of current flow and act as
This volt age (the polarity shown) is added opposite-polarity diodes in the reverse
algebraically across resistors R16, R45, current direction when the reverse break-
and R15 to +68 volts. The +68 volts is down ( Zener) voltage is exceeded. The sum
maintained at the intersection of resistors of the +68 volts and the voltage at C18
R37 and R45 by Zener diode CR4. Zener produces an agc voltage of from +0.5 to
diodes act as normal diodes in the for- -4.5 volts. The value of this voltage depends
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Figure 12. Detector and agc V4, partial schematic 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 agc voltage is applied to the rf
and if. amplifiers and to the first mixer to
control the gain of the vhf navigation re-
ceiver. Agc clamping diode CR3 prevents
the agc line from rising above +0.5 volt in
the absence of a carrier.

g. Resistor R45 is adjusted at the fac-
tory to set the agc delay time by establish-
ing the voltage threshold which must be
exceeded before an agc voltage is devel-
oped. Agc decoupling resistor R9 is shunted
by diode CR2 to allow rapid changes in agc
potential to occur while forcing ripple
voltages and agc voltages of less than 0.5
volt to pass through delaying filter C9 and
C15 and resistor R9.

17. Cathode Follower V5A

Cathode follower V5A (A2V5, fig. 73   )
couples the outputs of the A section of
detector and agc V4 to the converter (nav
output) l

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 RI 9, which
may also be used for connection to a O- to
l-milliampere (ma) 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 V6A (fig. 13) is a series-

type limiter used to reduce the noise in
signals received from detector and agc
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



Figure 13. Noise limiter V6A, first audio and squelch V5B, squelch control V6B, and muting
circuits, partial schematic diagram.

developed across resistor R29. The voltage
developed across resistor R29 is coupled
to the grid of first audio amplifier V5B by
capacitor C25.

h. 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 dc 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 resistors 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 dc. The
cathode of tube V5B has a potential of 70
volts dc 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,
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and applied to the grid of the squelch con-
trol tube through 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 canceling the 6 volts on the grid.
As a result of this canceling action, con-
duction in tube V6B is decreased. With
reduced current flow through tube V6B,
the dc 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 dc 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 vhf naviga-
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 V5B
(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-
vide cathode bias for the stage. Resistor
R38 is the plate load resistor and capacitor
C30 couples the audio outputs to audio
amplifier V7.

21. Audio Output V7

a. The output voltage of first audio and
squelch V5B is developed across resistor
R39 (fig. 14). Audio output V7, a type 5902
beam-power pentode, amplifies these sig-
nals to provide audio power to the air-
craft’s intercommunication system. 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 mc to
126.90 me), the drive cam, driven by motor
B1, sets S2 to position shown in figure 14,
connecting resistor R30 in parallel with
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 the
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. P r i m a r y power (LV+) is applied
through the rack to the vhf navigation re-
ceiver when the VOL-OF F 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 filtered 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, capacitor
C36 and C33 are used to remove ripple
voltage from the power supply output. The
filtered output of 250 volts dc 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

capacitors C34 and C35A and is a plied
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
Al (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 at pin C of connector J3, is
bypassed by capacitor C66. Complete dis-
tribution of the LV+ line is discussed in
paragraph 54.

Figure 14. Audio output V7, partial schematic diagram.

Section III. THEORY OF CONVERTER

23. General the transmitting a n t e n n a can be de-
The converter receives navigational in- termined. The converter also accepts run-

formation from the vhf navigation receiver way localizer information from the vhf
and interprets VOR data in such a way that navigation receiver and converts it to a
the bearing of the receiving antenna from 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
c i r cu i t  de ta i l s , 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 t h e 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 frequent y- mod-
ulated (fro) 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
0° 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. T e 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

V202, removes amplitude variations that
might be present on the 10-kc fm signal.

c. Further amplification of the signal,
which has been reduced to approximately
one-third of its original amplitude by filter
C201 and limiter CR201 and CR202, takes
place in second 10-kc amplifier V203A.
The output of 10-kc amplifier V203A is
applied to the discriminator. The dis-
criminator demodulates the 30-cps signal
component and applies it through 30-cps
amplifier V203B and cathode follower
V204A to the course selector portion of
the course indicator.

d. The phase of the 30-cps modulation
signal is shifted by the combined operation
of the course selector in the course indi-
cator and a phase splitter in the converter
VOR reference channel. The phase-shifted
signal is amplified by 30-cps amplifier
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
propeller -driven aircraft in the path of
received signals.) The filtered output of
the twin- T filter is further amplified by
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-cps
vilter in the VOR variable channel to 30-
cps amplifier V205B. The output of 30-
cps amplifier V205B is applied to the
twin-T filter. The twin-T filter removes
undesirable harmonics and any propeller
modulation that may be present. The fil-
tered signal is than applied to 30-cps
amplifier V201 B. The amplified output of
V201B is applied to VOR flag emphasizer
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 insufficient amplitude to in-
sure proper operation of the vhf naviga-
tion set, the VOR flag emphasizer acts to
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shunt the output circuit 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 operation, 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 rectified 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 dc 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 maybe 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 adc
pedestal on which the signal rides. With
the signal at a dc 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, 1O-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 dc 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 2201 to amplitude variations of
the 30-cps carrier. The outputs of the dis-
criminator are applies to 30-cps amplifier
V203B. Diodes CR203 and CR204 rectify
the voltages appearing at the secondary of
the 2201 transformer. The resulting volt-
ages at the output of the two diodes are
added across load resistors R211 and R212.

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 compensation, 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 R2 15. The signal output voltage of
V203B is developed across resistor R216.
Resistor R217 and capacitor C207A 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 combination of
capacitor C209A and C209B.

b. The cathode load, represented by the
course indicator, maintains the cathode at
a dc level of 6.6 volts. Since this potential
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would present excessive bias for the tube,
compensation is provided by connecting the
control grid through resistor R218 to the
1.0-volt point on voltage divider R219,
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 the 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 O, 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 O position pro-
duces a l-volt output at S2 (cosine of 0°=1)
and O-volt output at S1 (sine of 0O0.0).
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Rotation of the rotor through 90° produces
a O-volt output at S2 (cosine of 90°=0) and
a l-volt output at S1 (sine of 900-1). Rota-
tion of the rotor through 30° produces a
0.866-volt output at S2 (cosine of 30°=
-0.866) and a 0.5-volt output at S1 (sine of
300-0.5).

c. The S1 and S2 outputs are applied
across the series combination of resistors
R221 and R222 through capacitor C210,
Resistor R222 has a value between 0 and
20 kilohms. The final value is selected to
compensate for differences in the imped-
ances of the two stators and for slight
variations in the 90° mechanical difference
between the two stators. Capacitor C210
has an impedance, at the 30-cps operating
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 S1 and
S2 inputs of the phase-shifting circuit are
vectorially added at the intersection of
capacitor C210 and resistor R221. Since
the resistive and capacitive impedances
have the same value, the vector addition
produces an output which is shifted 45°
from the input to the rotor. The amplitude
of this output is equal to the amplitude of
the rotor input.

e. Rotation of the course selector knob
on the course indicator rotates the rotor
of the resolver. 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 shifted 45°, 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 thes ame 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 Filter
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 filter C212,
C213, C214, C215, and R229, R230, and
R231 is a parallel-T network which rejects
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 V205B

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. 17). 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 c i r c u its 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 l-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 variable channel circuit, partial 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 Z202 and 150-cps filter Z-203.

a. The two amplifiers are similar am-
plifiers using: the two halves of a type
5814A tube. During localizer operation,
selection of a localizer frequency causes
a vhf navigation control unit developed
localizer 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 be
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 amplit-
ude 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 amplifier 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 Z202
and 150-cps filter Z203 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



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 amplitude, there is no effec-
tive output between pins 4 and 5 of J205,
and the course indicator 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 VOF 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 two 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
V207A 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 portion of the indica-
tion circuits is essentially 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
90° apart in phase, no current flows through
the vertical meter coil. If the phase re-
lationship of the transformer outputs is not
90°, 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 C19A. 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
90-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, R239, 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

32

and CR208 to a point where normal
changes in the forward current resistance
of the crystals are relatively unimportant.
Adjustable resistor R239 permits selec-
tion of the point of electrical b a 1 a n c e
between the crystals. It is necessary that
this point be established, since the voltage
from T201 alone can cause a deflection
of the vertica1 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 vertical
pointer portion does (para 39). However,
operation of this circuit produces an out-
put for application to the TO-FROM meter
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 a VOR
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 circuit
is fed by output transformers T201 and
T202, with the output of transformer T202
shifted approximately 90° by resistor R253
and capacitor C235.

b. This additional phase shift shifts the
TO-FROM meter output of transformer
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 Gf meter movement
(TO or FROM).

. .



Figure 19. Indication circuits, simplifed Partial  diagram.
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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 held out of
sight by dc 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-
nector 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. Maxi mum 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

is connected through normally open con-
tacts of relay K202, pins 4 and 5 of con-
nector J205, and the rack (not shown) to
parallel (shunt) the OFF vertical flag coil
of the course indicator. Relay K202 is en-
ergized when a localizer selection signal
is received from the control unit (pin 2 of
connector J205) and the rack. The sum of
the output voltages of localizer filters
2202 and 2203 are rectified by crystal
diodes CR209 and CR210. The resultant
dc levels are added at the intersection of
the diodes to produce current flow through
the flag coil and LOC FLAG control R269.
Maximum flag sensitivity results when the
control is set fully clockwise (minimum
shunting).

e. The control is factory adjusted so
that the flag shows when the level of one
modulating signal (90 cps or 150 cps) is
zero and the level of the other is standard
(20 percent). Crystal  diode CR211 is
placed in series with the flag coil to pro-
duce a nonlinear flag response, thereby
insuripg a full-flag indication with the loss
of one modulation.

42. Indication Circuits, VOR Flag
Emphasizer

The VOR flag-emphasizer circuit is
used to provide a definite flag indication
when either the VOR reference channel or
VOR variable channel output signal is un-
reliable. This circuit consists of a twin
triode used essentially as two identical
switches. The sections of the triodes are
cross-connected between the VOR ref-
erence channel and VOR variable channel
output circuits.

a. In normal operation, the VOR var-
iable channel output voltage from tube
V201B (fig. 19) is coupled by capacitor
C242, developed across resistor R272,
rectified by crystal diode CR212, and
filtered by capacitor C241 and resistor
R271. The resultant dc voltage (-25 volts)
is applied to the control grid of tube V207A
to hold the tube at cutoff. At cutoff, the
plate impedance is essentially infinite and
does not shunt the output of tube V204B.
If the variable signal output drops below a
usable level, the cutoff bias is not applied
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to the grid of tube V207A 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 similarly connecting tube V207B
across the output of the variable channel,
and controlling its operation in the same
manner as described for tube V207A, 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
V207A circuit with only reference desig-
nations differing.

43. Power Distribution

a. Low-voltage power ( LV+) from the
aircraft fs 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,
V207A, 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 S1A, which produces megacycle
channel selection outputs; and fractional
megacycle channel selection switch SIB,
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 on positions, 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 for 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 S1A establishes ground and
insulated-from-ground interconnections of
megacycle channel selection lines MCI
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.

co Positioning of fractional megacycle
channel selection switch SIB performs the
same function for the fractional megacycle
frequencies as megacycle channel selec-
tion switch S1B performs for megacycle
frequencies. The output lines, in the case
of fractional megacycle frequency selec-
tions, are described as fractional MC1
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through fractional MC5. When the frac-
tional megacycle frequency 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 control knob

of RI 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-OF F
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

of the same connector. As clockwise ro-
tation is continued, the amount of re-
sistance decreases, producing greater
signal strength in the audio signals applied
to the aircraft intercommunication system.

c. Operation of SQUELCH control R2
determines the amount of resistance be-
tween ground and the squelch line con-
nected at pin F of connector J1. This con-
trol quiets the receiver during no-signal
conditions (para 19). The ground at pin S
of connector J1 makes connection with the
vhf receiver's local SQUELCH control to
permit utilization of that control if certain
wiring changes are to be made as author-
ized by applicable Modification Work Order
(MWO) .

d. The VOL-OFF, SQUELCH, and chan-
nel selection controls and the MC dials on
the vhf navigation control unit are illumin-
ated by panel lamps DS1 and DS2. These
lamps are powered by a panel lights con-
trol line which is connected to the aircraft
panel lights control during installation.

Figure 20. Vhf navigation  control unit, functional block diagram.
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46. Megacycle Channel, Selection
Switch SIA

Positioning of megacycle channel selec-
tion switch S1A (fig. 61) causes the MCI
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 S1B

a. Positioning of fractional megacycle
channel selection switch SIB (fig. 61)
causes fractional MCI through fractional

MC5 lines at pins N through R of connector
J2 to produce a combination of grounds
and/or shorted, 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 SIB. 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 p r o d u c e d by vhf transmitters.
Antenna outputs are applied to an input
tuning circuit associated with rf cascode
amplifiers A1V1 and AlV2 in the vhf nav-
igation receiver (para 6). The antenna
consists of two broad-band 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
individual 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 of the connector.
Stators S1 and S2 are connected at pins L
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and N of the connector. A common ground
return for them is provided at pin K 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 is 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 centerline 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

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
m e t e r  c o i l , 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 2301 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-
35.
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Section VI. INTERUNIT

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.

CIRCUIT DETAILS

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)

(2)

(3)

(4)

(5)

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 J101 on the power sup-
ply. The ground return is provided
by the corresponding pin and ter-
minal 1.
To the vhf navigation receiver
heaters (para 22a) through filter
circuit L2 and C35C.
To the mode selection circuits
through the interunit connection
provided by pin 14 of connectors
A2J1 and A1P1 (para 55).
To tuning circuit A3 assembly re-
lays (para 8) through pin 10 of
connectors A2J1 and A1P1.
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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Figure 21. Low-voltage power control and distribution.
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to determine whether the vhf navigation set
is to be used in the VOR (omni) navigation
mode or the localizer mode. These circuits
involve parts contained in a number of vhf
navigation set units.

b. Low-voltage power (LV+) is applied
to microswitch A1S1 in the vhf navigation
receiver. When operating at a frequency
between 108 mc and 111 mc, microswitch
A1S1 is closed to NO contact. Above 111
mc, the mechanical coupling from the
circuits in tuner assembly A3 closes the
switch to the NC contact. Thus, the switch
breaks continuity to pin M of connector J2
in the receiver during selection of a fre-
quency within the range that includes VOR
operating frequencies only.

c. Assume that a localizer frequency or
a VOR frequency within the frequency
range that includes localizer frequencies
(108 mc to 111 mc) is selected. The LV+
level appears at pin M of connector J2 on
the vhf navigation receiver as an LV+ in
level. This level is applied on the cable
that interconnects the vhf navigation re-
ceiver and vhf navigation control unit to
pin M of vhf navigation control unit con-
nector J1. The latter pin is connected to
terminal 16 of fractional megacycle chan-
nel selector switch SIB. The construction
of this switch is such that the 28 volts on
the LV+ in line appears at terminal 17 of
the switch when the switch is positioned to
a frequency that corresponds to an odd- 10th

megacycle (0.10, 0.30,. 0.50, etc). Odd-
10th frequencies between 108 mc and 111
mc are localizer frequencies. Thus, the
action of microswitch A1S1 in the vhf
navigation receiver combines with the
action of fractional megacycle channel
selector switch S1 B so that the signal at
pin 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 connection 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.
The condition of relay K202 determines
whether the VOR channels or localizer
channels apply their outputs to the course
indicator OFF vertical flag circuits. The
condition of relay K201 determines whether
navigation data and +240-volt high voltage
(HV+) are applied to the VOR or localizer
channels.
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Figure 22. Mode selection circuits.
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CHAPTER 2

TROUBLESHOOTING

Section I. GENERAL TROUBLESHOOTING TECHNIQUES

Warning: When servicing the vhf navigation set, be extremely careful. High voltages
of 240, 250, and 260 volts 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 operators
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
organizational level, is carried to a higher
level in this manual. Section II provides
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)

(2)

(3)

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.

Operational tests. Opera t i ona l
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 operators checks and
equipment performance checklist
(TM 11-5826-215-12) are good
operational tests. Additional oper-
ational tests are given in para-
graph 59.

Interunit troubleshooting chart.

c.
can
ize
and

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
wi l l  a id in sect ional iz ing the
trouble to a specific vhf navigation
set unit.

Localization. The tests listed below
aid in isolating troubles. First, local-
a trouble to a single stage or circuit,
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)

(2)

(3)

(4)

(5)

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.
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.
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.
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.
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,

Section II. INTERUNIT

59. Operational Tests
a. General. Troubles in the vhf naviga-

tion set will normally be detected during
operator or organizational maintenance
tests, equipment performance checks, or
normal operation. When a failures 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

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-
lowing chart lists test equipment required
for troubleshooting the vhf navigation set.
Also listed are the associated technical
manuals and the assigned common names.

Test equipment Technical manual Common name

Audio Oscillator
TS-382/U .

Multimeter
ME-26B/U.

Signal Generator
AN/URM-25.

Signal Generator
AN/USM-44.

Signal Generator
SG-66/ARM-5.

Power Supply
PP-1104A/G.

Test Set, Electron
Tube TV-7/U.

Frequency Meter
AN/URM-32

Headset HS-33. . . .

TM 11-2684A

TM 11-6625-200-12

TM 11-5551

TM 11-518

TM 11-5126

TM 11-6625-274-12

TM 11-5120

Audio oscil-
lator

Multimeter

AN/URM-25

AN/USM-44

Test set
generator

Test power
supply

Tube tester

Frequency
meter

Headset

c. Materials Required.
(1) Resistor, fixed, 300-Ohm, 1 watt.
(2) Cleaning Compound (Federal stock

No. 7930-395-9542).
(3) Grease, Aircraft and Instrument

(GL) .

TROUBLESHOOTING

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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receiver by removing the four
screws on the top cover, the four
screws on the bottom plate, and the
eleven screws on the sideplate.

(2) Remove the top cover and bottom
plate from the converter by re-
moving the fourteen screws on the
bottom plate and the four screws
on the top plate.

(3) Connect the equipment as shown in
figure 71.

(4) Connect the headset between pin D
and pin E of comector J2 on the vhf
navigation control unit.

(5) Energize the test power supply
(TM 11-5126) and the test setgen-
erator (TM 11-518).

(6) Set up the multimeter to measure
30 volts dc. Connect the positive
lead of the multimeter to pin A of
J305 (on the rack), and the negative
lead to pin B of J305.

c. Procedure.
(1) Adjust the test power supply to pro-

duce a 28-volt reading on the multi-
meter. Check the dc ammeter on
the test power supply for excessive
current output (7-amperes or
more).

Caution: Stop the test imme-
diately if the dc ammeter on the
test power supply indicates exces-
sive current.

(2) Allow a 15-minute warmup period.
During the warmup period, check
the v h f navigation receiver and
converter for lighted tube fila-
ments and the vhf navigation con-
trol unit for lighted panel lamps.
Check all components for over-
heated parts.

(3) Unscrew the cover from connector
A1J3 on the front panel of the vhf
navigation receiver.

(4) Set up the multimeter to measure
300 volts dc. Connect the multi-
meter between ground negative and
the jumper between pins E and A on
plug A1P6 (the plug connected to
jack A1J3 on the vhf navigation
receiver). The multimeter should
indicate 260 ±10 volts dc. Compare
the reading in the frequency window

on the right-hand side of the vhf
navigation r e c e i v e r with the
reading on the MC dials of the vhf
control unit. The frequency window
readings should coincide with the
MC dial readings.

(5) Adjust the test set generator con-
trols as outlined in TM 11-518, and
then set the controls as follows:
OMNI TRACK to 0°, MC to position
B (114.9 mc), FUNCTION to OMNI,
and ATTENUATOR to 2.5 micro-
volt .

(6) Set the vhf navigation control unit
megacycle and fractional mega-
cycle channel selector switches
to 114.90 mc.

(7) Set fie SQUELCH control, on the
vhf navigation control unit, max-
imum counterclockwise.

(8) Turn the VOL-OFF switch and con-
trol knob clockwise until 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-
volt .

(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
c o u r s e indicator, the vertical
pointer should center, the OFF
vertical flag 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 microvolt. 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.

(12) Replace the “B” crystal (114.9
mc) in the test set generator with
a 110.8-mc crystal, set the vhf
navigation control unit charnel se-
lector switches to 110.8 mc and
repeat the procedure given in (9),
(10), and (11) above.
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(13)

(14)

(15)

(16)

(17)

Item

1

46

Set the test set generator MC
switch to A (110.9 me), theFUNC-
TION switch to the AMP LOC
pointer centered position, and the
ATTENUATOR control to 5K
microvol t .
Set the vhf navigation control unit
channel selector switches to 110.90
mc. The OFF vertical flag on the
course indicator should not be
visible, and the vertical pointer
should center.
Observe the vertical pointer on the
course indicator, while slowly de-
creasing the test set generator out-
put to 5 microvolt. 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.
Set the FUNCTION switch on the
test set generator to the AMP LOC
pointer left position.
Set the ATTENUATOR control to
500  mic rovo l t .  The  ve r t i ca1
pointer on the course indicator

Symptom

Test power supply draws exces-
sive current when 28 volts is
applied to vhf navigation set.
Note. When teat power supply

is used, excessive current drain
Will be indicated by a high (7
amperes or more) dc ammeter
reading or by tripping of the teat
power supply circuit breaker.

(18)

(19)

(20)

should swing to within one pointer
width of the outer edge of the
yellow sector.
Rotate the SQUELCH control on
the vhf navigation control unit max-
imum counterclockwise.
Decrease the test set generator
output until the vhf navigation re-
ceiver is muted. At this point, the
output indicated on the ATTEN-
UATOR dial should be between 2
and 3 microvolt.
Reenergize all equipment.

60. Interunit Troubleshooting Chart

Unless trouble has already been local-
ized, perform the operations given in the
equipment performance checklist (TM 11-
5826-215-12) before using this chart. Con-
nect the equipment as shown in figure 71.
For location of component parts, refer to
figures 23 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 dischared.

Probable cause

Defective test power supply, vhf
navigation receiver, converter,
vhf control unit, or rack.

Sectionalization procedure

a. Disconnect the test power source
from the vhf navigation re-
ceiver; apply low-voltage input
power again. If current drain
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 is 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.
Lf 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 .



Item

2

Symptom

No audio is heard on aircraft
intercommunication system for
any VOR or localizer channel
or no audio is heard on headset
during operational test (para
59) .

Probable cause

Defective vhf navigation receiver,
vhf control unit, cabling, rack,
or power supply.

Sectionalization procedure

a. Change settings of megacycle
channel selector switch and
fractional megacycle channel
selector switch on the vhf navi-
gation control unit to frequency
of another vhf station. If audio
is heard on second vhf station,
perform b below; if not, perform
e below

b. Remove the converter from the
rack and check the frequency
windows on the right side of the
vhf navigation receiver. If the
crystal drum frequency settings
are the same as the vhf navi-
gation control unit MC dial
frequency set t ing,  reconnect
the converter and replace the
vhf navigation receiver; if not,
reconnect the converter and
perform c below.

c. Use the multimeter (ohms scale)
to check continuity at terminals
H through L, and through R of
connector J 1 of vhf navigation
control unit to insure that termi-
nals are grounded or are shorted
together (para 8h). 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 intercomecting 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 unit and the air-
craft  intercommunication system.
If cable is defective, repair or
replace as required; if good,
proceed to f b e l o w .

f. Use the badset 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 B and 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 multi meter (ohms scale) to
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Prombable cause

3

4

Symptom

Audio is heard on aircraft inter-
communication system (or on
headset during operational test
(para 59)), but on indicator:
OFF vertical flag is visible,

‘TO-FROM meter remains in
neutral position, and vertical
pointer does not deflect.

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 during
operational tests) does not.

Defective vhf navigation receiver,
rack,  or converter .

Defective vhf navigation receiver,
vhf navigation control unit, or
converter.

Sectionalization procedure

check continuity of the antenna
coaxial cable. If cable conti-
nuity is not present, repair or
replace as required; if present,
perform i b e l o w .

i. Check the antenna visually. If
defective, replace; if not, per-
form j below.

j. Use the multimeter (+100 V dc
scale) to check from the jumper
between terminals E and A on
plug Al P6 (A1J3) on the vhf
navigation receive r 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 dc
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 is measured, perform
m below.

m. Use the multimeter (+30 V dc
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 receive r.

a, 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 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 between 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 localizer frequency.

b. Use the multimeter (ohms scale)
to check continuity from termi-
nal M of connector J1 to termi-
nal J2 of the vhf navigation con-
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Item

5

6

7

8

Symptom

Localizer channel operation (B
crystal  operat ion during oper-
ational tests (pars 59)) produces
vertical pointer and OFF verti-
cal flag deflection on the course
indicator, but VOR operation
does not.

No audio is heard on the aircraft
intercommunication system and
deflection of the course indi-
cator meters is produced for
one but not all frequenciess of
VOR or localizer operation.

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.

Noise level with no signal input
cannot be adjusted by 0peration
of SQUELCH control on the vhf
navigation control unit.

Probable cause

Defective converter . . . . . . . . . . . .

Defective vhf navigation receiver.

Defective vhf navigation control
unit or vhf navigation receiver.

Defective vhf navigation control unit
or vhf navigation receiver.

Seotionalization 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 J 1 on
the vhf navigation receiver; pro-
to d below.

d. Use the multi meter (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
r e c e i v e r .

Replace the converter.

Replace the 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 b e l o w .

b. Perform continuity checks at
terminals H through L, and N
through R of connector J1 of vhf
navigation control unit to insure
that terminals are grounded
or are shorted together (para
8h). If continuity measurements
are correct ,  replace the vhf
navigation receiver; if not, re-
place the vhf navigation control
unit .

a. Use the multimeter (ohms scale)
to check resistance between
terminals F and S of connector
J1 on the vhf navigation control
unit with the SQUELCH control
in both extreme counterclock-
wise position and extreme clock-
wise posit ion.  In extreme
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Item

9

10

11

12

Symptom

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)).

TO- FROM meter on course indi-
cator does not produce correct
deflection.

Vertical pointer does not deflect,
but TO-FROM meter and OFF
vertical flag operate properly
and audio can be heard.

Vertical pointer produces incor-
rect deflection.

Probable cause

Defective course indicator or rack.

Defective course indicator or
converter.

Defective rack, course indicator,
or converter.

Defective rack, course indicator,
or converter.

Sectionalization procedure

counterclockwise posit ion,  re-
si stance should be zero; in
extreme clockwise position, re-
sistance should be 100 kilohms.
If either position is incorrect,
replace the vhf navigation con-
trol unit. If both positions are
correct, perform b b e l o w .

b. Use the multimeter (ohms scale)
to check continuity of cable con-
nector between terminal F of the
vhf navigation control unit con-
nector J 1 and terminal F of the
vhf navigation receiver connec-
tor J2. If continuity is measured,
replace the vhf navigation
receiver; if not, repair or re-
place cable.

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.

b. Use the multimeter (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 multimeter (ohms scale) to
check resistance measurement
between terminals I and J of con-
nector J1601 on the course indica-
te. 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 measurement
between terminals A and B of
connector J1601 on the course
indicator. If resistance is be-
tween 997 and 1,030 ohms, per-
form 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 multi meter (ohm scale)
to check resistance measure-
ment between terminals A and B
of connector J1601 on the course
indicator. If resistance 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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Item S y m p t o m Probabile cause

13 OFF vertical flag visible at all
times although audio can be
heard, vertical pointer  d e f l e c t s ,
and TO-FROM meter indicates
TO and FROM during VOR
operation.

Defective course indicator, rack,
or converter.

Sectioniation procedure

are connected to the rack, re-
sistance read should be 1,000
ohms. If resistance read is
correct, perform c below; if not,
replace the rack.

c. Check the mechanical operation of
the course indicator course se-
lector knob and ahaft. If oper-
ative, perform d below, if not,
replace the course indicator.

d. Use the multinmter (ohms scale)
to check resistance measure-
ments between terminals K and
L, K and N ,and O and P of con-
nector J1601 on the course indi-
cator. If first two measurements
are between 915 and 1,165 ohms
and third measurement is be-
tween 2,350 and 3,200 ohms,
replace the converter; if any re-
sistance measurement is  incor-
rect, replace the course indi-
c a t o r .

a. Use the multimeter (ohms scale)
to check resistance measure-
ment between terminals F and
E on connector J1601. If read-
ing is between 997 and 1,030
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 III. 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
vhf 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)

(4)

When the test power supply draws
excessive current during opera-
tional tests (para 59b and c).
When the vhf navigation receiver
is being returned to operation after
servicing.

b. Condit ions for Tests. Prepare for
the short-circuit tests as follows:

(1)

(2)

(3)

Remove the vhf navigation receiver
from the rack (TM 11-5826-215-
12).
Remove the power supply from the
rear of the vhf navigation receiver.
Allow the vhf navigation receiver
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to cool with no power applied for make the additional isolating checks out-
at least 15 minutes. lined. When the faulty part is found, repair

c. Measurements. Make the resistance the trouble before applying power to the
measurements indicated in the following unit. The parts of the vhf navigation re -
chart. If abnormal results are obtained, ceiver are shown in figures 23 through 32.

Point of measurement

From terminal 3(-) of
comector A2J3 (fig. 28)
to terminal l(+) of con-
nector A2J3.

Short-circuit test

Normal Indication

Resistance reading of
100,000 ohms or
m o r e .

Isolating procedure

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 A1J3 (fig. 28).

If resistance is approximately 350 ohms, disconnect
connector A2J1 from connector AlPI. Repeat re-
peat resistance measurement. If approximately
350 ohms is measured, check for shorted filter
capacitor A2C33 (fig. 23) or short-circuited
associated wiring. If, however, 100,000-ohm or
greater resistance reading is obtained, check for
shorted capacitors A1C47 (fig. 26), A1C12, A1C4A,
A1C5A (fig. 27), A1C7, or short-circuited associ-
ated wiring.

If resistance is between 5,000 and 6,000 ohms, dis-
connect connector A1P1 from A2J1 (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, A2C12,
A2C13, A2C14 (fig. 24), crystal diode A2CR6, or
short-circuited wiring associated with these ca-
pacitors and diode. If, however, 100,000-ohm or
greater resistance is measured, check for shorted
capacitor A1C13 (fig. 26), A1C31, A1C34, A1C35
(fig. 27), or short-circuited wiring associated with
these capacitors.

If resistance is between 7,000 and 8,000 ohms, discon-
nect connector A1P1 from connector A2J1 (fig. 24).
Repeat resistance 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, 100,000-ohm or greater resistance
is obtained, check for shorted capacitor A1C24
(fig. 28), A1C17, 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-
i t o r s .

If resistance is between 25,000 and 35,000 ohms,
check for shorted capacitor A2C11 (fig. 25), short-
circuited wiring associated with this capacitor, or
short from conductor to shield of coaxial cable at
connector A1P5 (fig. 28).

If resistance is approximately 45,000 ohms, discon-
nect connector A1P1 from connector A2J1 (fig. 24).
Repeat resistance measurement. If resistance of
approximately 45,000 ohms is measured, check for
shorted crystal diode A2CR4 (fig. 24), or short-
circuited associated wiring. If, however, 100,000-
ohm or greater resistance is obtained, check for
shorted capacitor A1C38 (fig.28) or short-circuited
associated wiring.

If resistance is approximately 50,000 ohms, check for
shorted capacitor A1C27 or short-circuited wiring
associated with this capacitor.
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Short-circuit tests

Point of measurement Normal indication Isolating procedure

If resistance is approximately 80,000 ohms, check for
shorted capacitor A2C26 (fig. 24) or short-circuited
wiring associated with this capacitor.

From terminal 6(+) of Resistance reading of If resistance is zero, check for shorted capacitor
connector A2J4 (fig. 23) 80 ohms or more. A2C35 (fig. 23), A1C40 (fig. 26), A1C42, A1C43,
to terminal l(-) of A1C44, A1C39 (fig. 27), A1C46, A1C41 (fig. 29),
connector A2J4. A 1C45, or short-circuited filament or LV+ wiring.

If resistance is less than 80 ohms, check for shorted
tube filaments in tube A1V1 (fig. 72), A1V2, A1V3,
AIV4, AlV5, AIV6, A1V7, A2V1, A2V2, A2V3,
A2V4, A2V5, A2V6, or A2V7.

62. Test Setup

Troubleshooting tests for the vhf navi-
gation receiver require connection to a
low-voltage and high-voltage power source
and to various test equipments. The test
equipment connections vary from test to
test. Remove the vhf navigation 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 Connections.
(1)

(2)

Low- voltage source. A  p o w e r
source capable of delivering 28
volts at 1.8 amperes dc 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.
High- voltage source. A  p o w e r
source capable of delivering 260
volts at 85 milliamperes (ma) dc
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 dc at 85 ma,
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

negative output lead to terminal 1
of the same connector.

b. Test Equipment Connections. Con-
nect 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 measurements 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. T h e
troubleshooting c h a r t 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 23. Vhf navigation receiver, bottom interior view.
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Figure 24. Vhf navigation receiver, right side view.
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F i g u r e  2 5 .  V h f  n a v i g a t i o n  r e c e i v e r ,  i f . / a f  a s s e m b l y ,  l e f t  s i d e  v i e w .
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F i g u r e  2 6 .  V h f  n a v i g a t i o n  r e c e i v e r ,  r f / i f .  a s s e m b l y ,  l e f t  s i d e  v i e w .
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Figure 27.  Vhf navigation receiver,  r f / i f .  assembly,  r ight  s ide view.
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F i g u r e  2 8 .  V h f  n a v i g a t i o n  r e c e i v e r ,  r f / i f .  a s s e m b l y ,  f r o n t  v i e w .
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Figure 29.  Vhf navigation receiver,  r f / i f .  assembly,  bottom view.
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Figure 31. Vhf navigation receiver, tuner assembly, rignt side view.
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Figure 32?.  Vhf navigation receiver,  crystal  drums.

Figure 33.  Test  setup for vhf  navigation receiver troubleshooting.
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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 m a d e with a multi-
meter. Unless otherwise indicated, all
measurements are made with respect to
chassis ground.

d. Troubleshooting Chart.

1

2

3

4

5

6

Indication

Potential measured at terminal
A or E on plug Al P6 (connected
to connector AlJ3) is not 260
±10 when 260 volts is applied
to terminal 3 of connecttor
A2J4 .

Reading in frequency windows
does not change when vhf navi-
gation control unit channel se-
lector controls are operated.

Reading in frequency windows
changes, but either cycles to
wrong frequency or stops be-
tween normal frequency stops.

Reading in frequency windows
cycles continuously for some
frequencies and is normal for
other frequencies.

Reading in frequency windows is
correct for less than half-com-
plete frequency range.

Audio is not heard at receiver
output, but course indicator
produces correct indications.

Probable trouble

Filter capacitor A2C36 shorted.

Filter capacitor A2C35 shorted.

Relay A3K1 or A3K2 defective.

Choke A3L1 open.
Tuner drive motor A3B1 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 dc
ground.

ine shorted to

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) A3K1 and A3K2 (para 67).

Check continuity of choke A3L1.
Disconnect power from unit. Remove

gearing assembly from tuner assem-
bly (para 88a) and deck operation
of motor A3B1 by applying 28 volts
from test power source to its
t e r m i n a l s .

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, O, P, Q,
and R of connector A1J2 (defective
fractional megacycle operation) for
correct grounding and shorting
together above ground in accordance
with entries on chart (para 8h) t o
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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Item Probable trouble

7

8

9

10

11

12

13

14

15

. —.

Indication

First syllables of voice
garbled or missing.

Receiver noisy in flight
vibrated or tapped.

signals

and when

Squelch operation
output distorted
loud .

sluggish. Audio
and excessively

SQUELCH control has no effect.
Audio output distorted and ex-
cessively loud. Overall gain
very low.

No muting operation during change
of channel.

Audio operation is intermittent
on one or more channels.

No audio heard for one frequency
only .

Course indicator operates nor-
mally during VOR reception,
but does not operate for local-
izer s t a t i o n s .

Vertical pointer on course indi-
cator deflects erroneously dur-
ing both VOR and localize r
operation. Amount of error is
proportional to distance from
t ransmi t t e r .

Diode A2CR2 defective.

Microphonics circuit caused by
defective tube or loose solder
joint.

Defective crystal diode CR4.

Agc and squelch reference voltage
low or missing.

Defective muting diode A2CR5.

Misaligned crystal contacts.

Defective crystal.

Localizer microswitch A1S1 im-
properly aligned or defective.

30-cps modulation on agc or 100-
volt lines.

Procedure

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 capcitors A2C34 (fig. 23),
A1C13 (fig. 25), ad 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 front resistance.

Start with tube A1V1 (fig. 72) and tap
each in turn to find a microphonics
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 agc voltage at plate (collec-
tor) of crystal diode A2CR3 (fig. 24)
with a 5-millivolt rf signal applied
at ANT connector J1 by the test set
generator. If voltage measured is
not between -4.5 and O.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 84c).

Check microswitch AlS1 adjustment
(para 94). If adjustment is normal,
set crystal drums to frequency of
108.10 mc and check for 28 volts dc
on center terminal of switch. If volt-
age is not present, replace switch.
U 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 A1R1 (fig. 27)
and A1R6 by using the frequency
meter. If modulation is greater
than 0.4 volt, check capacitors
A2C9 (fig. 25), A2C15 (fig. 24), and
crystal diode A2CR2.

Check for 30-CPS modulation at inter-
section of resistors A2R4 (fig. 24)
and A2R5. If modulation is greater
than 1.0 volt, check capacitor
A2C34 (fig. 25) or A2C37.
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Item Indication

16 Audio is heard, but OFF vertical
flag is visible and TG FROM
meter is neutral .

17 Audio is not heard or is too low,
and OFF vertical flag is visible
and TO- FROM meter is neutral
for all frequencies.

18 Audio is interrupted by noise

64. Signal Substitution

Probable trouble

Capacitor A2C29, A2C15, or
A2C34 or diode A2CFU or
A2CR2 causes incorrect phase
shift.

Defective cathode follower stage
A2V5A.

Defective rf stage, if. stage, mc
crystal  oscil lator-doubler  A1V16,
fractional  mc crystal  oscil lator
A1V7, or detector and agc A2V4.

Defective noise limiter A2V6A.

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 l-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.

Connection

A2V7 pin 5 (plate)

A2V7 pin 1 (control
grid)

A2V5 pin 8 (plate of B
section)

A2V5 pin 7 (control
grid of B section)

Probable trouble

Defective transformer A2T4
(fig. 24); capacitor 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) .

Procedure

Check phase shift (para 102) and re-
place defective capacitors and/or
diodes.

Make voltage and resistance measure-
ments of cathode follower A2V5A
(fig. 72).

Make voltage and resistance measure-
ments of all stages in unit.

Make signal-substitution tests (para
64) .

Make stage-gain measurements (para
65) .

Make voltage and resistance measure -
ments of tube A2V6 (fig. 72).

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-mc signal fre-
quency carrier (modulated with 1,000
cps) output of the AN/URM-25 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

A2V4 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

Probable 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 .  t ransformer
A2T3 (fig. 24); capacitor
A2C12 (fig. 25), A2C13, or
A2C14.

Defective stage A2V3 (fig. 24)
or resistor A2R12.

Defective if .  t ransformer
A2T2 (fig. 24) or capacitor
A2C8 (fig. 25).
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Connection and signal level

A2V2 pin 1 (control
grid), 44.00 millivolts

A2V1 pin 5 (plate),
44.00 millivolts

A2V1 pin 1 (control
grid),  2.80 mill ivolts

A1V5 pin 5 (plate), 2.80
millivolts

A1V5 pin 1 (control
grid),  320 microvolt

A1V4 pin 5 (plate), 320
m i c r o v o l t

Signal
frequency

(me)

12.2

12.2

117

Probable trouble

Defective stage A2V2 (fig. 24)
or resistor A2R8 or A2R7.

Defective if. transformer A2T1
(fig. 24) or capacitor A2C5
(fig. 25).

Defective stage A2V1 (fig. 24)
or resistor A2R4 or A2R5.

Defective resistor AlR19
(fig. 29), A1R30, or A2R2
(fig. 27), capacitor A2C2,
microswitch A1S2, or
coaxial cable at connector
A1P5 (fig. 28).

Defective stage A1V5 (fig.
28).

Defective if .  t ransformer
AIT1 (fig. 28) or capaci-
tor A1C24 or A1C25.

c. Mixer and Oscillator Chart. P e r -

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).

I
Connection  and

signal level I
Probable trouble

A1V4 pin 1 (control grid), 30 millivolts Defective tube A1V4 (fig. 28) or A1V7 (fig. 27); resistor
A1R13 (fig. 28), A1R14, A1R12 (fig. 29), A1R15 (fig.
28), A1R28, or A1R27; capacitor A1C22, A1C38, or
A1C37; or one or more of crystals Y21 through Y30
(fig. 32).

A1V3 pin 5 (plate), 30 millivolts Defective resistor A1R9 (fig. 28), A1R10, or A1R1l;
capacitor A1C14, A1C15, A1C16, A1C17, A1C18,
A1C19, A1C20, or A1C21; or choke A1L5 or A1L6.

A1V3 pin 1 (control grid), 5 miIIivolts Defective tube A1V3 (fig. 27) or A1V6; resistor A1R7,
A1R8 (fig. 26), A1R21 (fig. 27), A1R22 (fig. 26),
A1R23, A1R24 (fig. 27), A1R25, or A1R26; capacitor
A1C9, A1C10, AlC28A (fig. 26), A1C28B (fig. 27),
A1C29, A1C30 (fig. 26), A1C31, A1C32, A1C33 (fig.
27), A1C34 (fig. 26), A1C35 (fig. 27), or A1C36;
choke A1L7 (fig. 26), A1L8, A1L9 (fig. 27), or
A1L10; or one or more of crystals Y1 through Y19
(fig. 32).

d. Rf Chart. Perform the signal-substi-
tution 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-mc 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 signal level

A1V2 pin 5 (cathode), 3
to 12 millivolts

A1V1 pin 8 (plate), 3 to
12 millivolts

A1V1 pin 1 (control
grid), 1 millivolt

ANT connector A1J1,
1 millivolt

Ccmnection and sigrtsl level Probable trouble

A1V2 pin 8 (plate), 3 to
12 millivolts

Probable trouble

A1C5B, A1C6, A1C7,
A1C8 (fig. 26), or A1C48
(fig. 28); or choke A1L3
(fig. 26), A1L4 (fig. 27),
or A1L12 (fig. 26).

Defective tube A1V2 (fig. 27).

Defective choke A1L2 (fig.
27).

Defective tube A1V1 (fig. 27)
or resistor A1R2.

Ikfective choke A1L1 (fig.
27), resistor A1R1;
capacitor Al Cl, A1C2, or
A1C3; or defective coaxial
connector A1J1 (fig. 28).

Defective resister AlR3 (fig.
27), A1R5 (fig. 26), or
A1R6; capacitor AlC4A,
A1C4B, A1C5A (fig. 27),

65. Stage-Gain Measurements
U s e  t h e  t e c h n i q u e s  o u t l i n e d  i n  a  t h r o u g h

e  b e l o w  w h e n  t h e  o u t p u t  o f  t h e  v h f  n a v i g a t i o n
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receiver is abnormally low or distorted section of resistor A2R27 and capacitor
(para 59). A2C22 (fig. 28) and chassis ground. Adjust

a. General. Connect the vhf navigation the audio generator to produce a 1,000-cps
receiver to the high-voltage and low-volt- output with the input voltage amplitude as
age sources described in paragraph 62 as indicated in the following chart. Use the
shown in figure 33. Operate if. sensitivity multimeter to measure the ac voltage at
control R17, on the front panel of the vhf the points indicated. The voltage measured
navigation receiver, fully clockwise. should be within 20 percent of the value

b. Audio stages. A d just the crystal indicated. If the voltage is not within tol-
drums to tune the vhf navigation receiver erance, use further isolating techniques
to the indicated frequency setting. Connect (para 66) to determine the defective part
the audio oscillator between the inter- within the stage.

Output voltage (volts, rms) with respect to chassis ground
Frequency Input

setting Voltage
(me)

A2V6
(VoltS, rms)

A2V6 A2V5 A2V7 Terminal 2 of
pin 7 pin 5 pill 7 pin 1 connector A2J4

126.00 2 . 0 0.82 0.75 0.1 2.5 7
126.00 5 . 0 2.6 2 . 0 0.45 7 . 5 15
108.00 2 . 0 0.82 0.75 0.1 6 . 5 14

.

c. If. stages. Connect the common clip
of the multimeter to the intersection of re -
sister A2R27 (fig. 28) a n d capacitor
A2C22. Connect the dc 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. O-volt dc
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
I

signal input

A2V3 0.800 volts
A2V2 44.00 mill ivolts
A2Vl 2.80 millivolts
A1V5 320 microvolt

Tube Signal input (mv)

A1V4 30
A1V3 5

e. Rf Stages. Adjust the crystal drums
to tune the vhf navigation receiver to 126.00
mc and set the AN/USM-44 to produce a
frequency of 126 mc. Connect the common
clip of the multimeter to the intersection of
resistor A2R27 (fig. 25) and capacitor
A2C22. Connect the dc 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 dc reading on the multi meter.

d. Mixer Stages. Connect the common
clip of the multi meter to the intersection
of resistor A2R24 (fig. 28) and capacitor
A2C22. Connect the dc 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 dc reading on the
multi meter. The input signal should be
between half and twice the value indicated.

Test connection Input voltage (m.)

A1V3 3 to 12
ANT connector A1IJ1 1.05

66. Isolating Troubles Within Stages

When trouble has been localized to a
stage, either through troubleshooting pro-
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 dc
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 and isolate
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. Dc Resistance of Transformer Windings
and Coils

The dc resistance of transformer wind-

ings and choke and relay coils in the vhf
navigation receiver are as follows:
— .

Tran sformer or coil

A1T1 (LI and L2)
A1L1
A1L2
A1L3
A1L4
A1L5
A1L6
A1L7
A1L8
A1L9
A1Ll0
A I L 1 l
A1L12
A1L13
A2T1 (Ll and L2)
A2T2 (Ll and L2)
A2T3 (Ll and L2)
A2T4

A2L1
A2L2
A3K1
A3K2
A3L1

Terminals

1-2
3-4

Dc 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
1
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. When to Check. When any ot the fol-
lowing conditions apply, use the multimeter
to check for short circuits and clear the
troubles before applying power to the con-
verter.

(1)

(2)

(3)

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.
When power supply troubles repeat
after service of the power supply
and vhf navigation receiver.
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 t h e
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 measurement Normal Indication

From terminal 7 (+) of connector Resistance reading of 180,000 ohms
J204 to terminal 6 (-) of con- or more.
nector J204 (fig. 35).

68

Isolating procedure

If resistance is zero, check for
shorted capacitor C219B (fig. 35)
or associated wiring.



Point of measurement

From terminal 1 (+) of connector
J204 to terminal 6 (-) of connector
J204 (fig. 35)

69. Test Setup

Normal indication

Resistance reading of 120 ohms or
m o r e .

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)

(2)

Low- voltage source. A  p o w e r
source capable of delivering 28
volts at 0.52 ampere dc 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.
High- voltage source. A p owe r
source capable of delivering 240
volts at 22 milliamperes dc is also
required to perform dynamic serv-
icing. If available, the power sup-
ply supplied with the vhf navigation

Isolating  procedure

If resistance is approximately 5,100
ohms, check for shorted capacitor
C219A (fig. 35) or C207B or assoc-
iated wiring.

If resistance is approximately 10,000
ohms, check for shorted capacitor
C208A (fig. 35) or C209B or assoc-
iated wiring.

If resistance is approximately 51,000
ohms, check for shorted capacitor
C207A (fig. 35) or associated wir-

If resistance is approximately 57,200
ohms, check for shorted capacitor
C202 (fig. 36) or associated wiring.

If resistance is zero, check for
short-circuited terminals 1 and 6
of connector J204 (fig. 35).

If resistance is 4.1 ohms, check for
short-circuited wiring between
resistor R266 (fig. 35) and pin 4 of
tube V204 and between resistor
R266 and pin 1 of tube V201.

If 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. If the 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 lead toter-
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 73).

70. Localizing Troubles

a. General. The procedures 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

69

— — —



Figure 34.  Converter,  top interior view.
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Figure 35. Converter rear half bottom interior view

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. T h e
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 the trouble symptom is
located. If reference to the interunit trou-
bleshooting chart indicates that the trouble
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F i g u r e  36.  Converter,  front  half ,  bottom interior view.
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symptom is caused by a malfunction of the
converter, look for the symptom in the
troubleshooting chart.

Caution: If operational symptoms are
not known, or they indicate the possibility
of short circuits within the converter,
make the short-circuit checks described
in paragraph 68 before applying power to
the unit.

c. Conditions for Tests. All checks out-
lined in the troubleshooting chart (d below)

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.
Note: Perform the operations in the operational

test before using this chart, unless trouble has
already been localized.

item P r o b a b l e  t r o u b l e

1

2

3

4

5

Indication

OFF vertical flag on the course
indicator is visible at all times
and the TO-FROM meter on the
course indicator is always at
neutral, even though audio can
be heard on both VOR and
localizer channels.

OFF vertical flag on the course
indicator is visaible and the TO-
FROM meter on the course
indicator is at neutral during
localizer, but not during VOR
operation.

OFF vertical flag on be  THE course
indicator is visible and the TO-
FROM meter on the course
indicator is at neutral during
VOR, but not during localizer
operation.

TO- FROM meter on the course
indicator does not deflect,
although vertical pointer on the
course indicator deflects and
OFF vertical flag on the course
indicator is out of sight.

OFF vertical flag on tbe course
indicator is visible during VOR

Defective tube filament in VOR
reference channel, VOR variable
channel, or flag emphasizer Stage
V207 .

Capacitor C219B (fig. 35) shorted
to ground.

Defective localizer channel.

Defective relay K201 (fig. 49) or
K202 .

Defective VOR variable channel.

Defective VOR reference channel.

Defective VOR flag emphasizer
stage V207.

Defective transformer T201 or
T202.

Defective crystal diode CR205 or
CR206.

Defective resistor R235, R236, or
R253 .

Defective capacitor C235.

VOR FLAG control R268 out of
alignment.

Procedure

Visually check tubes (fig. 34) to see
that all light.

Check for short circuit (para 68c).

Check tube V206 (fig. 34) by substi-
tution.

Make signal-substitution tests on
localizer channel (para 71a).

Make voltage and resistance meas-
urements on localizer stages
(fig. 37).

Check operation of relays K201 and
K202 (para 97).

Check coil resistance measurement
for relays K201 and K202 (para 73).

Check tubes V205 (fig. 37) and V201
by substitution.

Make signal-substitution tests on
VOR variable channel (para 71c).

Make voltage and resistance meas-
urements on VOR variable channel
stages (fig. 37).

Check tubes V201 (fig. 37), V202,
V203, V204, ad V205 by substi -
tution.

Make signal-substitution tests on
VOR reference channel (para 71b).

Make voltage and resistance meas-
urements of VOR reference channel
stages (fig. 37).

Check tube V207 (fig. 37) by substi-
tution.

Make voltage and resistance m e a s -
urements of VOR flag emphasizer
stage V207 (fig. 37).

Check resistance of transformers
T201 ad T202 W indings (para 73).

Measure front-to-back resistance of
crystal diodes CR205 (fig. 35) and
CR208; ratio of resistance readings
should be 10,000 to 1 or greater.

Check resistance of resistors R235
(fig. 35), R236, and R253.

Check capacitor C235 (fig. 35) for
shorted condition.

Check alignment of VOR FLAG con-
trol R268 (para 107).
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Item

6

7

Indication

operat ion,  but  not  during local-
izer operation, although the TO-
FROM meter deflects and VOR
signal strength is reliable
enough for vhf navigation set
operation.

Vertical pointer on the course
indicator does not indicate cor-
rectly and the TO-FROM meter
on the course indicator oper-
ates erratically (deflects cor-
rectIy part of the time and
incorrectly other times) during
VOR operation.

Vertical pointer on the course
indicator does not indicate cor-
rectly during localizer oper-
ation.

71. Signal Substitution

Probable trouble
I

Procedure

Defective crystal diode CR207 or
CR208.

Defective resistor R237, R238,
R239, or R240.

VOR reference channel and/or
course indication circuits out of
alignment.

Localizer channel and/or course
indication circuits out of align-
ment.

Measure front-to-back resistance ot
crystal diodes CR207 (fig. 35) and
CR208. Resistance ratio should be
10,000 to 1 or greater.

Check resistance of resistors R237
(fig. 35), R238, R239 (fig. 36), and
R240 (fig. 35).

Check alignment of VOR reference
charnel and course indication cir-
cuits (para 107 through 110).

.

Check alignment of localizer channel
and course indication circuits (para
108 through 111).

set generator controls as follows: MC to
position A (110.9mc), FUNCTION switch

The charts in a through c below will aid to AMP LOC (pointer centered) position,
in localizing troubles to a stage of the con- and ATTENUATOR to 3 microvolt. Tune
verter. Adjust the test set generator (TM the vhf navigation control unit to 110.9 mc.
11-518) and set its controls as specified Connect the frequency meter between the
for- each test (a through c below). points indicated and chassis ground and

a. Localizer Channel Chart. Set the test check for the signal frequency specified.

Connection

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
cps)

90 and 150

90 and 150

90 and 150

90 and 150

90
150
dc

Possible 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 2202 (fig. 36).
Defective filter 2203 (fig. 36).
If 90 and 150 cps are measured, crystal diode

CR209 (fig. 35) and/or CR210 is defective.
If no dc is measured, crystal diode CR211,
resistor R269 (fig. 34), or relay K202 (fig.
35) is defective.

b. VOR Reference Channel Chart. Set gation control unit to 114.9 mc. Connect
the test set generator controls as follows: the frequency meter to the points indicated
MC to position B (114.9 mc), OMNI TRACK and check for the signal frequency speci-
to 0“ , FUNCTION to OMNI, and ATTENU - fied.
ATOR to 3 microvolt. Tune the vhf navi-

Connection

V201 pin 3

V201 pin 4

(control grid, A section)

(plate, A section)

Signal frequency
(cps)

30 and 9,960

30 and 9,960

Possible trouble

Defective relay K201 (fig. 35), capacitor C201,
or relay K202.

Defective tube V201 (fig. 37) or resistor R202
(fig. 35).
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Connection

V203 pin 7 (control grid, A section)

V203 pin 6 (plate, A section)

V203 pin 3 (control grid, B section)

V203 pin 4 (plate, B section)

V204 pin 7 (control grid, A section)

V204 pin 8 (cathode, A section)

V205 pin 2 (control grid, A section)

V205 pin 1 (plate, A section)

V204 pin 3 (control grid, B section)

V204 pin 4 (plate, B section)

Between terminals 3 and 5 of T201

Signal frequency
(cps)

30 and 9,960

30 and 9,960

30

30

30

30

30

30

30

30

30

c. VOR VariabIe Charnel 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
I

Possible trouble

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
section)

Between terminals 3
and 5 of T202

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 troubleshooting pro-
cedures or signal substitution, use the
following techniques to isolate the defec-
tive part:

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 capacitor C204, C205, C206, or C240.

Defective tube V203 (fig. 37) or resister 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. 3S); 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
sockets (fig. 37).

c. lf voltage readings are abnormal, take
resistance readings (fig. 37) to isolate
open and short circuits. Refer also to the
dc 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. Dc Resistance of Transformers and
Relay Coils

The dc resistance of transformer wind-
ings and of relay coils in the converter
are listed below:

Transformer or coil Terminals Resistance (ohms)

T201 1-2 2365 ±15%
3-4 125 ±15%
4-5 125 ± 15%

T202 1-2 2365 ±15%
3-4 125 ± 15%
4-5 125 ±15%

K201 90 ± 10%
K202 90 ± 10%
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Figure 37, Converter, voltage and resistance diagram.
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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 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,
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-circtibd.

(4) When the vhf navigation control unit
is being returned to operation after
servicing.

b. Conditions for Test. To prepare for
the short-circuit tests, disconnect the vhf
navigation control unit from the rack (TM
11-5826-215-12).

c. Measurements . M a k e  r e s i s t a n c e
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 S3 (fig. 38) or the associated
wiring in the VOL-OF F 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

Figure  38.  Vhf  navigation control unit, top interior view.
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tests. These tests require use of the ohm-
meter scale of the multi meter.

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. T h 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, 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 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 vhf navigation
control unit, make the short-circuit check
described in paragraph 74 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. Troubleshooting Chart. For location
of the component parts, refer to figure 38.

Note: Perform the operations In the operational
test before using this chart, unless trouble has al-
ready been isoilated.

Item

1

2

3

4

5

6

Indication

Vhf navigation set cannot be
energized.

Vhf navigation set cannot be
deenergized.

Volume of audio cannot be con-
trolled.

Receiver quieting cannot be con-
trolled.

Megacycle channel selection is
incorrect or cannot be accom-
plished,

Fractional megacycle channel
selection is incorrect or can-
not be accomplished.

Probable trouble Procedure

Switch S3 section of VOL-OFF Replace VOL-OFF switch S3 and
witch and control not closing. control RI.

Switch S3 section of VOL-OFF Replace VOL-OFF switch S3 and
switch and control has contacts control R1.
shorted.

Potentiometer R1 section of VOL- Replace VOL-OFF switch S3 and
OFF switch and control defective. control R1.

SQUELCH control R2 defective. Replace SQUELCH control R2.

Defective megacycle channel Visually check condition of switch
selector switch S1A. S1A wipers. Adjust if possible;

if not, replace switch.
Defective fractional megacycle Visually check condition of switch

channel selector switch S1B. SIB wipers. Adjust if possible;
if not, replace switch.

Section VI. TROUBLESHOOTING RACK

77. Checking Low-Voltage Line for Shorts (2)

a. When to Check. When any of the fol-
lowing conditions apply, use the multimeter
to check for short circuits and clear the (3)
troubles before applying power to the vhf
navigation set.

(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 (4)
known.

When power supply troubles repeat
after service of the power supply,
vhf navigation receiver, converter,
and vhf navigation control unit.
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.
When the rack is being returned to
operation after servicing.
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b .  C o n d i t i o n s  f o r  T e s t .  T o  p r e p a r e  f o r cha r t  w i th  t he  mu l t ime te r  (ohms  sca l e )  . -
t h e  s h o r t - c i r c u i t  t e s t s ,  d i s c o n n e c t  a l l I f  a b n o r m a l  r e s u l t s  a r e  o b t a i n e d ,  m a k e
e q u i p m e n t  f r o m  t h e  r a c k ,  a n d  d i s c o n n e c t the  add i t i ona l  i so l a t i ng  checks  ou t l i ned .
the cable at connector J305 (fig. 39). When the faul ty  par t  is  found,  repair  the

c .  M e a s u r m e n t s .  M a k e  t h e  r e s i s t a n c e trouble  before  applying power to  the  set .
measu remen t s  i nd i ca t ed  i n  t he  fo l l owing

Point of measurement ISOLATING PROCEDURE

From terminal A to terminal B of
connector J305.

From terminal 6 to terminal 1 of
connector J301.

From terminal F to terminal D of
connector J304.

Normal Indication

Infinity

Infinity

300 ohms

If resistance is zero, check for
short-circuited wiring between
terminal A of connector J305 (fig.
39) and relay K301 and between
terminal A of connector J304 and
relay K301 ,

If resistance is zero, check for
abort-circuited wiring between
terminal 6 of connector J301 and
ralay K301 and between terminal 1
of connector J302 and relay K301.

If resistance is zero, check for
shorted relay K301 coil or for short-
circuited wiring between terminal
F of connector J304 and the relay
coil.

Figure 39.  Back rear view

78. Test Setup

Troubleshooting the rack requires con-
nection of a 28-volt source such as the test
power supply between tirminal F (+) and
terminal D (-) of connector J304 (fig. 39).

of interconnecting box.

79. Isolating 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. T h 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, proceed with the operational
test until 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
—

Item Indication

1 N o  a u d i o  i s  h e a r d  n o  c o u r s e
indicator displays are observed.

2 No audio can be heard but course
indicator has correct indica-
tions.

3 Audio is heard but the course
indicator OFF vertical flag is
visible during VOR operation,

 TO- FROM meter is at neutral,
and vertical pointer remains
centered at all times.

4 TO- FROM meter of the course
indicator remains at neutral,.
although OFF vertical flag is
in view during VOR operation.

5 Vertical pointer on the course
indicator produces incorrect
deflection.

6 Vertical pointer does not deflect,
but TO- FROM meter and OFF
vertical flag operate properly
and audio can be heard.

7 OFF vertical flag is visible at all
times although vertical pointer
deflects and TO- FROM meter
indicates TO and FROM during
VOR operation.—

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.
Note: Perform the operations in the operational

test before using this chart, unless trouble has al-
ready been isolated.

Probable trouble Procedure

Defective relay K301. . . . . . . . . . 

Apply 28 volts between terminal F of
connector J 304 and chassis ground
and check continuity from terminal

 A of connector J305 and terminal 1
of connector J302. If continuity is
not measured, replace relay K301.

Filter network Z301 defective, Check continuity of filter network
Z301.

Defective wiring between terminal Check continuity of wiring between
5 of connector J301 and terminal terminal 5 of connector J301 and
2 of connector J302.

Capacitor C303 shorted, or wiring
associated with TO-FROM meter
connec t ions  dec t i ve

Capacitor C301 shorted . . . . . . . . .

Resistor R301 or R302 defective.

Vertical pointer cirrcuit shorted to
ground.

Capacitor C302 shorted . . . . . . . . .

Resistor R303 or R304 defective.

terminal 2 of connector J302.

Check capacitor C303 for shorted
condition.

Check continuity of wiring between
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.

Check capacitor C301 for shorted
condition.

Check resistance of resistors R201
and R302 .

Check continuity to ground from
terminal 6 and 7 of connector J303.

Check capacitor C302 for shorted
condition.

Check resistance of resistors R303
and R304.
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Section VII. TROUBLESHOOTING COURSE INDICATOR

80. Test Setup

Troubleshooting tests of the course indi-
cator consist of continuity checks and re-
sistance measurements. These tests re-
quire use of the ohmmeter scale of the
multimeter.

81. Isolating Troubles

a. General. Procedures are outlined in
the troubleshooting chart (d below) for
isolating troubles to the parts of the course
indicator. Depending on the nature of the
operational symptoms, one or more of the
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 83 to re -
place the part.

b. Use of Troubleshooting Chart. T h e
troubleshooting chart 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

1

2

3

4

Indication

Vertical pointer does not deflect
correctly.

Vertical pointer does not deflect,
but TO-FROM meter and OFF
vertical flag operate properly
and audio can be heard.

TO- FROM meter does not deflect
during VOR operation, but audio
can be heard, vertical pointer
deflects and OFF vertical flag
is out of sight.

OFF vertical flag is visible at all
times, even though TO-FROM
meter and vertical pointer
deflect, and signal strength is
known to be reliable.

Probable trouble

Defective resolver . . . . . . . . . . .

Defective mechanical tonnection
between tour se selector knob and
r e s o l v e r .

Defective

Defective

Defective

Defective

Defective

vertical  pointer meter.

resistor R1601 . . . . . . . .

vert ical  pointer meter.

TO-FROM meter . . . . . .

OFF vertical flag meter.

Procedure

Check dc resistance measurements of
stator and rotor windings of resolver
(para 82). Repair or replace as
r e q u i r e d .

Check tightness of mechanical cou-
plings, Tighten or replace as
required.

Examine gears for broken or worn
teeth. Repair or replace as required

.Measure resistance of vertical pointer
meter winding (Para 82). Replace
meter if defective.

Measure resistance of resistor R1601
(fig. 40). Replace if resistance is
incorrect.

Measure resistance of vertical pointer
meter winding (para 82), Replace
meter,  if  defective.

Measure resistance of TO-FROM
meter winding (para 82). Replace
meter if defective.

Measure resistance of OFF vertical
flag meter (para 82). Replace meter
if defective.
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82. Dc Resistance of Meter and Re-
solver Windings

The dc resistances of meter and resolver
windings in the course indicator (fig. 40)
are listed below:

Winding

Vertical pointer
Horizontal pointer
OFF vertical flag
OFF horizontal flag
TO-FROM meter
Resolver:

Stator 1
Stator 2
Rotor 1

J1601
terminals

A-B
C-D
E - F
G-H
I - J

K - L
K - N
O - P

Resistance (ohms)

1,000 ±3%
1,000 ±3%
1,000 ±3%
1,000 ± 3%

335 ± 5%

1,040 ± 8%
1,040 ± 8%
2,900 ± 10%

Figure 40. Course indicator,  case removed.
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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)

(2)

(3)

(4)

(5)

(6)

(7)

Remove the large printed circuit
board (fig. 25) from the vhf navi-
gation receiver by removing the
holding screws from the printed
circuit mounting bracket.
Make the parts on the small printed
circuit board accessible by re-
moving the two screws at each end
of the capacitor mounting bracket,
unsoldering the ground wire from
A2C8, and pushing the mounting
bracket up. Make parts on the large
board accessible by separating the
if/af assembly from the rf/if. as-
sembly (para 86).
Cut the leads of the defective part
as close to the board as possible.
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 iron to make contact with
any adjacent components and do not
app1y heat any longer than neces-
sary.
Heat and remove any excess solder
around the mounting holes.
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.
Apply a small amount of noncor-
rosive liquid soldering flux to the

(8)
(9)

mounting holes with a toothpick or
similar device.
Tin the tip of the soldering iron.
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 assembly
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

(1)

(2)

(3)

(4)

(5)

(6)

(7)

given in (4) through (7) ‘below.
Unsolder the bus wire from the
positive terminal of  the diode.
Remove the two screws that hold
the heat-sink block and remove the
diode by unscrewing it from the
block.
When install ing 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.
Unsolder the two violet wires from
the positive terminal of A2CR6.
Hold the hexagonal shoulder of the
diode body with pliers to prevent
it from turning and remove the nut,
washers, and diode.
When install ing 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.
Reso lder  the  two  v io le t  wires .

c. Megacycle and Fractional Megacycle
Crystal Replacement.
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(1)

(2)

(3)

(4)

(5)
(6)

(7)

(8)

separate the tuner assembly from
the rf/if. assembly (para 87).
Remove the crystal holding spring
(3, fig. 45) from the appropriate
crystal d r u m assembly by re-
moving the four screws (4) that
secure the plate to the drum (32).
Use tweezers or small, long-nosed
p1iers and remove the desired
crystal (5 or 6).
Check the replacement crystal for
correct frequency a n d straight
pins.
Install the replacement crystal.
Place the crystal holding spring
(3) in position over the crystals.
Check  each  crysta l  for  correct
position under its segment of the
plate.
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 ( f ig .  31 ) ,  and  CR201
through CR212 (B, fig. 42). Whenever a
diode is replaced, it must be correctly
positioned. When soldering, hold the lead
with pliers between the semiconductor
body and the soldering point to form a
heat sink and prevent excessive heat from
damaging the diode. Do not remove the
pliers until the heat from the solder joint
has been dissipated.

84. Tube Replacement Techniques

when operat ional  tes ts  or  t rouble -
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 to
check the tubes.

a. Tube Replacment.
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

84

(2)

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
like 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
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. W h e n  t r o u b l e -
shooting the converter, it may be desired
to isolate troubles by substituting tubes.
Replace a suspected tube with a new tube.
Lf the equipment remains 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 preferable to use the
tube testing technique described in h
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 Rock Capacitors C301,
C302, and C303

Whenever the rack
case, every 2 years,

is repaired or, in any
capacitors C301 (fig.

.



Figure 41. Vhf  navigation receiver,  tube and crytal  diode location diagram,
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Figure 42.  Converter ,  tube and crystal  diode location diagram.

39), C302, and C303
their rated voltage.
tors as follows:

a. Disconnect all

should be reformed at b. Remove the rear cover of the rack.
Reform these capacl - C . Unsolder one end only of resistors

R301, R302, R303, and R304.
i n t e r c o n n e c t i n g d. Connect a dc source with the rated

cables. Remove the vhf navigation receiver voltage ±10 percent of the capacitor work-

and converter from the rack. ing voltage through a current limiting
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.

resistor of approximately 22 ohms. With
the dc source negative output lead con-
nected to the negative terminal of the ca-
pacitor (not ground), apply the battery volt-
age (28 volts) across each capacitor for
at 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 resoldering the
connections.

f. Reconnect the resistors.
g. Replace the back cover of the rack.

Reconnect all cabling.

86. Separation of Rf/lf. and lf./Af
Assemblies

(fig. 43)

a. Remove the power supply, dust cover,
and bottom plate from the vhf navigation
receiver.

b. D i s c o n n e c t  c o n n e c t o r  A 1 P 1  a n d
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
A1. The screw removed from the extreme
right side is longer than the other two
screws.

d. Unscrew 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 Al from if . /af  assembly
A2 .

e. Pull if./af assembly A2 straight back
. . to remove it from the rest of the vhf navi-

gation receiver.
f. For access to parts in rf/if. assembly

Al, remove the sideplate’ by unscrewing the
11 attaching screws.

87. Replacement of Tuner Assembly A3
(fig. 43)

a. Removal.
(1)

(2)

Separate the rf/if. and if./af as-
semblies (para 86).
R e m o v e  t h e  g e a r i n g  a s s e m b l y
(para 88).

(3)

(4)

(5)

(6)

Remove the stud and spring washer
located on the left side of the tuner
assembly mounting plate.
Loosen the captive screw in each
corner  o f  the  tuner  assembly .
Carefully lift the tuner assembly
away from the main center plate of
the rf/if. assembly until it clears
the three mounting posts.
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
switch plates, align the notch on the dial with the
indexing tab on the associated tuner switch plate
before aligning the dial and crystal drum.

(3)

(4)

(5)

(6)

Secure the tuner assembly with the
four captive screws and replace
the stud and its spring washer
(a(3) above).
Rot ate the dam on the gearing
assembly until the lobe of the cam
points away from the motor.
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.
Place  the  gear ing  assembly  in
position

88. Replacement

(fig. 44)

a. Removal .

(para 88).

of Gearing Assembly Parts

(1)

(2)

(3)

Remove the four screws (4) that
hold the plate (5) to the gearing
subassembly (11).
Lift off the plate from the gearing
subassembly.
Remove the captive screws (1) and
washers (2) that hold the gearing
assembly to the tuner assembly
and the washers (7) through which
motor A3B1 plug (6) passes.
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Figure 43. Separation of vhf navigation receiver subassemblies.

Remove the screw that holds the (2)
support spring (10) to the gearing
subassembly (11) and lower the
support spring and motor A3B1
(8) from the gearing subassembly.
Remove the plugs (6) from motor

(3)

A3B1.
b. Replacement.

(1) Insert the plugs (6) in motor A3B1
through the washers (7). (4)

88

Place the support spring (10) over
motor A3B1; secure the support
spring and motor to the gearing
subassembly with the screw (9).

Slip the washers (3) over the plugs
(6) in motor A3B1 (8) and connect
to the mating jack on the tuner as-
sembly.

Secure the gearing assembly to the



(5)

tuner assembly; use the captive
screws (1) and washers (2).
Lower the plate over the gearing
subassembly and secure it with the
four screws (4).

Figure 44. Disassembly of gearing assembly.

89. Replacement of Crystal Drums and
Tuning Mechanism Parts

(fig. 45)

a. Removal.
(1)

(2)

(3)

Remove the tuner assembly from
the main center plate of the rf/if.
assembly (para 87a).
Slide the fractional megacycle (1)
and megacycle (2) dials off  the
crystal drum assemblies.
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 (29).

(6) Remove the washer (11) on the
crystal mounting plate assembly
(7) .

(7) Lift off the crystal mounting plate
assembly (7), crystal mounting
gear assembly (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 (29) 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)
attache d 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 is 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)

(17)

Remove the springs (22) and con-
necting terminals (23) from the
arm assemblies (24).
Disconnect the arm assemblies
(24) from the blocks (25).

b. Replacement..
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

(12)

90

Insert the arm assemblies (24) in
the blocks (25).
Slide the blocks (25) over the tuning
capacitor posts and secure them
with the setscrews (26).
Interconnect the two forward block
and arm assemblies (24) with two
terminals (23) and a spring (22).
Secure the terminals (18) to the
bottom plate (20) with the screws
(19).
Install three of the four bearings
(9) to the lower rf frame assembly
(30) and secure with the setscrews
(28).
Fit the bottom plate (20) into the
groove in the three bearings (9).
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.
Connect one spring (22) to a flat
terminal (23) 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.
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.
Slip the cam assembly (27) over the
shaft assembly (29) and secure with
the setscrew (28).
Insert the shaft assembly through
the appropriate hole in the bottom
of the lower rf  frame assembly
(30).
Slip the ring (10) and washer (11)
over the shaft assembly (29) in that
order, then insert the top end of
the shaft assembly through the hole
in the top of the lower rf frame
assembly.

(13)

(14)

(15)

(16)
(17)

(18)

Lower the bearing (9) over the top
of the shaft assembly and secure
it with the ring (10).
Lower the crystal mounting plate
assembly  (7 )  over  the  bear ing
and shaft assembly and secure with
the setscrew (8).
Insert the crystal mounting gear
assembly (12) and secure it with
the ring (10) and washer (11).
Install the crystals (para 830).
Place the megacycle (2) and frac-
tional megacycle (1)  dials over
their associated crystals and posi-
tion their slots over the locking
pins on the crystal mounting plate
(7) and gear (12) assemblies.
Replace the tuner assembly (para
87).

90. Replacement of Fractional Megacycle
Tuning Mechanism

(fig. 46)

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the tuner assembly (para
87).
Remove the screws (1) that hold
the glass capacitors (2) to the plate
(6) and push the capacitors aside
gently.
Loosen the ring (4) from the top
bearing (3) and lift the bearing out
of the plate.
Remove the plate by removing the
attaching screws.
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) off the
shaft (17).
Loosen the setscrew that holds the
arm assembly (13) to the tuning
arm assembly (23).
Slide the arm assembly away from
the tuning arm assembly.
Slip the arm assembly off the shaft
(17) .
Remove the ring (16) and washer
(7) that holds the bearing (20) at the
bottom of the plate subassembly
(19) .



1 Fractional megacycle dial 12 Crystal mounting gear assembly
2 Megeacycle dial 13 Ring
3 Crystal holding spring 14 Washer
4 Screw 15 Bearing
5 Fractional megacycle crystal 16 Setscrew
6 Megacycle crystal 17 Washer
7 Crystal mounting plate assembly 18 Terminal
8 Setscrew 19 Screw
9 Bearing 20 Bottom plate

10 Ring 21 Spring
11 Washer 22 Spring

23 Terminal
24 Arm assembly
25 Block
26 Setscrew
27 Cam assembly
28 Setscrew
29 Shaft 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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Figure 46. Disassembly of  fract ional  megacycle tuning mechanism.
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Figure 46—Continued.

( l 0 )

(11)

(12)

(13)

(14)

(15)

(16)

Lift  the assembled shaft ,  gear as-
sembly (14), and bearing free of the
p l a t e  subas sembly .
Slide the bearing (20), bushing (18),
and washer (7) off the bottom of the
shaft (17) .
Remove the ring (16) that holds the
g e a r  a s s e m b l y  ( 1 4 )  o n  t h e  s h a f t .
L o o s e n  t h e  s e t s c r e w s  ( 1 5 )  o n  t h e
g e a r  a s s e m b l y  a n d  r e m o v e  t h e
shaft  f rom the gear  assembly.
S l i d e  t h e  s p r i n g  ( 2 4 )  a n d  b e a r i n g
( 2 5 )  o f f  t h e  t u n i n g  a r m  a s s e m b l y
(23).
T u r n  t h e  b u r l e d  c o l l a r  o n  t h e
t u n i n g  s l u g  a s s e m b l i e s  ( 2 7 )  a n d
n u t s  ( 2 9 )  t o  f r e e  t h e  t u n i n g  s l u g
a s s e m b l i e s  f r o m  t h e  c o i l  a s s e m -
b l i e s .
Remove the tuning slug assemblies
(27) ,  nuts  (29) ,  washers  (30) ,  and
s p r i n g s  ( 2 6 )  f r o m  t h e  t u n i n g  a r m
assembly (23) .

b .  R e p l a c e m e n t .

(1)

(2)

(3)

(4)

S l i d e  t h e  s p r i n g s  ( 2 4 )  o v e r  t h e
t h r e a d e d  p o r t i o n s  o f  t h e  t u n i n g
slug assemblies (27) and thread the
t u n i n g  s l u g  a s s e m b l i e s  i n t o  t h e
tuning arm assembly (23) .
S l i d e  t h e  n u t s  ( 2 9 )  a n d  w a s h e r s
( 3 0 )  o v e r  t h e  s m o o t h  e n d  o f  t h e
tuning s lug assemblies  (27) .
P u s  h  t h e  c o i l  a s s e m b l i e s  ( 2 8 )
through the holes in the plate sub-
assembly (19) and secure them to
t h e  t u n i n g  s l u g  a s s e m b l i e s  ( 2 7 ) .
S l i d e  t h e  s p r i n g  ( 2 4 )  a n d  b e a r i n g

(5)

(6)

{7)

(8)

(9)

(lo)

(11)

(12)

(13)

(14)

(15)

( 2 5 )  o v e r  t h e  c e n t e r  p o s t  o f  t h e
tuning arm assembly (23) .
Connect  the gear  assembly (14) to
the shaf t  (17)  and secure with the
setscrews (15)  and r ing (16) .
Place the bearing (20) over the ap-
propriate  hole  in  the bot tom plate
subassembly (19) ,  and secure with
the washer (22) and ring (21) from
b e l o w .
Slide the bushing (18) ,  and washer
(7)  on the  lower  end of  the  shaf t
(17).
I n s e r t  t h e  a s s e m b l e d  b u s h i n g ,
washe r ,  gea r  a s semb ly ,  and  sha f t
through the  bear ing (20) .
S l i de  t he  a rm  a s semb ly  (13 )  ove r  
the shaf t  (17)  with the s lot  on the
arm assembly so arranged that  the
a r m  a s s e m b l y  c a n  e n g a g e  t h e
cen t e r  pos t  o f  t he  t un ing  a rm  a s -
sembly (23) .
Secure the arm assembly (13) to the
tuning arm assembly (23)  with  the
s e t s c r e w  i n  t h e  a r m  a s s e m b l y .
S l i de  t he  cam a s sembly  (11 )  ove r
the top of the shaft (17).
Push the pin (12) through the holes
in the cam assembly (11)  and the
shaft (17).
Slide the four washers (7, 8, 9, and
10) onto the shaft (17) over the cam
a s s e m b l y  ( 1 1 ) .
Mount  the plate  (6)  over  the shaf t
(17) and secure it with the attaching
s c r e w s .
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 Parts
(fig. 47)

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

(12)

(13)

94

Remove the screws (2) that hold
the contact shield (1); then lift off
the contact shield.
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.
Remove the retaining rings (9) for
the left-hand pawl assembly (7) and
right-hand pawl assembly (8).
Slide off the washers (10), left-
hand and the right-hand pawl as-
semblies, and springs (11).
Disconnect the spring (12) that in-
terconnects the left-hand (33) and
right-hand (23) lever assemblies.
Remove the retaining ring (14) and
washer (15) from the post of each
lever assembly.
Remove the retaining ring (17) that
secures the pawl assemblies (16)
on the two lever assemblies (23 and
33).
Unhook the attaching springs (12)
and lower the pawl assemblies
from the lever assemblies.
Remove the screws (19) from the
posts in the two lever assemblies.
Remove the posts (18), flat washers
(20), shouldered washers (21), and
springs (13) from each lever as-
sembly.
Remove the pawl assemblies (7
and 8).
Remove the springs (34) from the
left-hand (38) and right-hand (39)
ratchet assemblies.
Remove the nut (36) and washer
(37) from each ratchet assembly.

(14)

(15)

(16)

(17)

(18)

(19)

(20)

Lift off the index plate (35) on each
ratchet assembly.
Remove the left-hand and right-
hand ratchet assembly.
Remove the bushings (40) from the
panel subassembly (53).
Loosen the studs (41) below the
panel subassembly, and remove the
washers (42) and plate assemblies
(43) .
Remove the posts (45) that hold the
contact plate assembly (44) and re-
move the contact plate assembly.
Remove the screws (46) that hold
the plate subassembly (49) that
contains the capacitor (47) and
choke (48) and remove the plate
subassembly.
Remove the retaining rings (51),
washers (52), and bearings (50)
from the panel subassembly (53).

b. Replacement.
Note: Refer to figures 31 and 50 for positioning

the parts being replaced.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Secure the bearings (50, fig. 47)
and washers (52) on the panel sub-
assmbly (53) with the retaining
rings (51).
Connect the plate subassembly (49)
(containing the capacitor (47),
choke (48), and contact plate as-
sembly (44)) to the panel subas -
sembly (53) and secure with the
screws (46) and posts (45),  re-
spectively.
Connect the washers and plate as-
semblies to the bearings (50) in the
panel subassembly (53) and secure
with the studs.
Slip the bushing (40) over the top
of the bearings.
Place the left-hand (38) and right-
hand (39) ratchet assemblies over
their respective bushings (40).
Lower the index plates (35) over
the studs (41) on the ratchet as-
semblies.
Place the washers (37) over each
index plate center hole and secure
the assembly with the nuts (36).
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
t h e i r  r e s p e c t i v e  p a n e l  s u b a s -
semb1y 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 f r o m 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 lotted 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-ham
pawl assemblies.

(20) Fit the other end of the springs that
were connected as instructed in
(17) above around the grooved post
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 S1A and
SIB 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 symbol 500
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
N o .  7 9 3 0 - 3 9 5 - 9 5 4 2 ) .  R e m o v e  e x c e s s
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 of grease to several of the
indexing plate notches and ratchet teeth,
and to the lever arm post bearings. 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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Figure 47. Disassembly of tuner assembly.
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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-hand 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

Figure 47—Continued.

Post
Screw
Washer
Washer
Spring
Left-hand lever assembly
Spring
Index plate
Nut
Washer
Left-hand ratchet assembly
Right-hand ratchet assembly
Bushing
Stud
Washer
Plate assembly
Contact plate assembly
Post
Screw
Capacitor
Choke
Plate subassembly
Bearing
Ring
Washer
Panel subassembly
Panel assembly post

brush to prevent the cleaning compound drop of oil to each control shaft bearing.
from dripping into the unit. Use a brush With the unit right side up, apply 1 drop of
to apply a thin coat of grease to the detent oil to each drum shaft bearing.
gear teeth and bevel gear teeth. Use a e. The following parts have been lubri-
sharp-pointed tool, and with the vhf navi- cated by the manufacturer:
gation control unit upside down, apply 1 (1) Vhf navigation receiver.

Part

Indexing plate notches and ratchet
teeth

Lever arm post bearing

Switchplate contact surface

Crystal pins

Military
lubricant

Grease,  Aircraft  and
Instrument (GL)

Grease,  Aircraft  and
Instrument (GL)

( 2 )  V h f  n a v i g a t i o n  c o n t r o l  u n i t .

Commerial
lubricant

Silcone fluid Dow-Corning 510 (500
centistrokes viscosity),  Dow
Chemical Co. , Midland, Mich; or
equivalent.

Silicone fluid Dow-Corning 510 (500
centistrokes viscosity),  Dow
Chemical Co, , Midland, Mich; or
equivalent.

Lubrication
perriod (hr)

500

500

500

500

P u t Military Lurication
lubricant poriod (hr)

Detent gear Grease, Aircraft and Instrument (GL) 500
Bevel gear Grease, Airrcraft and Instrument (GL) 500
Control shaft bearing Lubricating Oil ,  General  Purpose,  Preservative,  (PL-Medium) 500
Drum shaft bearing Lubricating Oil ,  General  Purpose,  Preservative,  (PL-Medium) 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) Adjmt the relay mounting screws
and relay locking setscrews so that
the latch overlaps the latching pin
by at least 0.020 inch and clears the
pin by at least 0.015 inch when the
re1ay 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 drive-

pawl lever and adjust the pawl posi-
tion so that with the relay energized
and the drive cam near maximum
throw, the indexing pin drops into
the slot in the index plate at each
drum position. When the drive cam
is in the minimum-throw position,
the drive pawl must retract enough
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; how-
ever, if mechanical parts in the tuning
linkage were changed, their alignment
should be checked before proceeding with
electrical tests. Due to the pawl action,
the crystal drums turn in one direction

only. The megacycle crystal drum and as-
sociated cams start at 108 mc, ascend in
even-megacycle steps to 126 mc, pass
through the blank position to 125 mc, then
descend in odd-megacycle steps to 109 mc,
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 mc. The hole on the max-
imum r a d i us of the heart-shaped cam
should be directly over the shaft of A1C28
(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 A1S2 (B, fig. 51). As the megacycle
crystal drum is rotated, the associated
lever should close switch A1S2S 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 )  T i g h t e n 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. Lf the
switch does not actuate properly, repeat
the instructions in d(1) through (4) above.

A Check the operation of localizer
switch A1S1 (B, fig. 51). As the megacycle
crystal drum is rotated, the associated
lever should close switch A1S1 halfway
between 113 and 111 on the crystal drum,
and open the switch half way between 110
and 112. If the switch does not operate
properly, proceed as follows:
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Figure 48.  Vhf  navigation receiver,  lubrication.
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Figure 49. Vhf navigation control unit, lubrication.

(1)
(2)

(3)

(4)

Set the
Loosen
hold the

megacycle drum to 113.
the mounting screws that
switch.

Move the switch until its actuating
button just touches the lever as-
sembly.
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, r e peat the instructions in f ( 1 )
through (4) above.

h. Check the alignment of the fractional
megacycle crystal drum gear and its as-
sociated driven gear.

i Remove the button plug, located below
the SQUELCH control on the vhf navigation
receiver front panel.

j. Turn the fractional megacycle crystal

drum 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 Al). 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 mc,
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.

l. Tighten the two setscrews.
m. Check the gain of the 1.7-mc if. am- 

plifiers (para 65 c).
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F igure  50 .  Tuner  assemb ly  A3 ,  ad jus tmen t  po in ts .
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95. Relay Adjustment

The vhf navigation set contains five
relays: two identical relays (A3K1 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. H 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 A3K1, K191,
K301

A3K2 K102

Contact clearance (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.  C o n t a c t
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-
tacts when the relays are deenergized and
between 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.

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. 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 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 navi-
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 slowly 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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F i g u r e  5 1 .  R f / i f .  a s s e m b l y  A 1  a d j u s t m e n t  p o i n t s .
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F i g u r e  5 2 .  V h f  n a v i g a t i o n  r e c e i v e r  r e l a y  A 3 K 1  o r  A 3 k 2  a d j u s t a n t  d i a g r a m

F i g u r e  5 3 .  C o n v e r t e r  r e l a y  K 1 0 1  o r  k 1 0 2  a d j u s t a n t  d i a g r a m
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Figure 54. Rack relay K301, adjustment diagram.

Section II. ALIGNMENT OF VHF NAVIGATION RECEIVER

96. Test Equipment and Special Tools
Required for Alignment

I n  a d d i t i o n  t o  t h e  t e s t  e q u i p m e n t  r e -
qu i red  fo r  t roub leshoo t ing  (pa ra  58 ) ,  the
fol lowing test equipment and special  tools
are required for alignment of the vhf navi-
ga t ion  rece iver .

97. Variable If. Filter Alignment

I f .  f i l ters should not be real igned unless
the overal l  gain of  the vhf navigat ion re-
c e i v e r  i s  u n s a t i s f a c t o r y  a n d  n o  o t h e r
cause can be determined. If realignment of
the  va i rab le  i f .  f i l t e r  becomes necessary ,
proceed as fo l lows:

a .  Connec t  the  equ ipment  as  shown in
f igure 71.

b. Connec t  the  ou tpu t  leads  o f  the  tes t
power  supp ly  to  te rm ina l  A (+ )  and  B  o f
connector J305 on the rack and adjust  i ts
o u t p u t  f o r  2 8  v o l t s .  C l o s e  t h e  c i r c u i t
b r e a k e r  l e v e r .

c .  Remove the  vh f  nav iga t ion  rece iver
top cover and bottom plate and connect  the
dc probe of the mult imeter to the junct ion
of A2C22 (fig. 25) and A2R26, and the com-
mon lead  to  the  vh f  nav iga t ion  rece iver
c h a s s i s .

d. Set  the  mu l t imeter  RANGE swi tch  to
the 10V dc range and the FUNCTION switch
to the -  posi t ion.

e. Connect the AN/URM-25 between pin
1 of  A1V4 and chassis ground and al low
a 5 -minu te  warmup per iod .

f .  S e t  t h e  v h f  n a v i g a t i o n  c o n t r o l  u n i t
f r a c t i o n a l  m e g a c y c l e  c h a n n e 1  s e l e c t o r
switch to 0.00 mc and tune the AN/URM-
25 for a peak reading on the multimeter at
approx imate ly  11 .7  mc;  mark  the  se t t ing
of the AN/URM-25 dial with an A.

g .  S e t  t h e  v h f  n a v i g a t i o n  c o n t r o l  u n i t
f r a c t i o n a l  m e g a c y c l e  c h a n n e l  s e l e c t o r
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switch to 0.90 mc and tune the AN/URM-
25 for a peak reading on the multimeter at
approximately 126 mc, 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 multi meter reading of less than -4 volts
to avoid agc action.

h. Remove the vhf navigation receiver
sideplate and connect the AN/URM-25 out-
put ("hott" lead) to pin 1 of A1V3.

i. Set the vhf navigation control unit
fractional megacyc1e channel selector
switch to 0.00 mc, and tune the ANfURM-
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
f r a c t i o n a 1 megacycle channel selector
switch to 0.90 mc, and tune the AN/URM-
25 to position B.

1. Adjust slug-tuned inductors AlL5
(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 multi meter.
The inductance adjustment should always
be the final adjustment.

n. Make if. stage gain measurements
(para 65c).

o. Denergize 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 charnel
selector switch to 126 mc.

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).

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.
assembly) for a maximum multimeter
reading.

h. Use the tuning wand to check doubler
coil AlLl0 (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 increases,
spread the turns of AlLl0. 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
mc.

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. Reenergize 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
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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)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Connect  the test setup (fig. 71).
Place the test power supply cir-
cuit breaker lever to ON and al-
low a 5-minute warmup period.
Set the channel selector switches
on the vhf navigation control unit
to 126.50 mc.
Remove the vhf navigation receiver
top cover, and bottom plate, and
sideplate.
Use a No. 4 spline wrench to loosen
the two setscrews in the tuning arm
of A1C4 (fig. 51) and adjust the ca-
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.
Loosen the two setscrews in the
tuning arm of cascode grid tuning-
capacitor A1C1 and rotate the shaft
until the capacitor is at its ap-
p r o x i m a t e minimum-capacity
position. Tighten the setscrews.
Connect the dc probe of the multi-
meter to the junction of A2C22 and
A2R26 (fig. 25), and the COMMON
clip to the vhf navigation receiver
chassis.
Set the multimeter RANGE switch
to the 10V position and the FUNC-
TION switch to the - position.
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 mc, as indicated by a max-
imum reading on the multimeter.
At first, a relatively large signal
generator output voltage may be

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

required to obtain a tuning indi-
cation.’
Adjust trimmer capacitors A1C5A
and A1C5B (fig. 51) with a low-
capacity alignment tool for a peak
multimeter reading.

Note. When making alignment adjust-
ments, always adjust the AN/USM-44 out-
putlevel to maintain a reading of -4 volts
or less on the multimeter.

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.
Turn the test power supply circuit
breaker lever to ON and, with the
AN/USM-44 still tuned to 126.50
mc, readjust trimmer capacitor
A1C5A for a peak reading on the
multimeter.
Check antenna coil A1L1 with the
tuning wand for optimum peaking.
If adjustment is required, loosen
the two setscrews in the tuning arm
of AlCl, adjust the capacitor rotor
as required to obtain a maximum
reading, and tighten the setscrews.
Set the vhf navigation control unit
channel selector switches to 108.50
mc and tune the AN/USM-44 for a
maximum multimeter reading at
108.50 mc.
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.
Check A1L1 with the tuning wand
for optimum peaking. If adjustment
is required, tune A1C1 by means of
its tuning arm adjustment screw.
Set the vhf navigation control unit
Channel selector switches to 126.50
mc.
turn the power off ((3) above) and
disconnect the 20-uuf capacitor ((3)
above), and connect it from the
stator of A1C5A to ground.
Turn the power on ((4) above) and
tune the AN/USM-44 for 126.50 mc.
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(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Adjust A1C5B for a peak multi-
meter reading.
Set the vhf navigation control unit
channel selector switches to 108.50
mc and tune the AN/USM-44 for
108.50 mc.
Check A1L4 with the tuning wand.
If adjustment is required, tune
A1L4 to obtain maximum output.
Repeat (9) through (12) above.
Remove power ((3) above) and dis-
connect the 20-uuf capacitor in
((10) above).
Replace the vhf navigation receiver
sideplate and set the vhf navigation
control unit channel selector
switches to 126.50 mc.
Tune the AN/USM-44 for 126.50
mc and adjust A1C5B through the
access hole in tie sideplate, for
peak output .
Adjust if. sensitivity control A1R17
to approximately 80 percent of full
clockwise travel.
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
mc. Connect the amplifier multi-
meter between A2J4 and ground.
Adjust the VOL-OFF knob on the
vhf navigation control unit for a
14-db indication on the voltmeter.
Record the amplifier multimeter
r e a d i n g obtained when the AN/
USM-44 and the vhf navigation con-
trol unit are set to the following
f r e q u e n c i e s : 108.00, 108.90,
113.00, 113.50, 113.90, 117.00,
117.50, and 117.90 mc. The reading
at each frequency should be 14 ±6
db.
Set the AN/USM-44 and the vhf
navigation control unit to 118.00
mc. The multimeter reading should
drop approximately 9 db from the
level recorded ((2 1) above).
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

the AN/USM-44 and the vhf navi-
gation control unit are set to the
following frequencies: 118.00,
118.90, 122.00, 122.50, 122.90,
126.00, 126.50, and 126.90 mc. The
reading at each frequency should
be 14 ±6 db.

(24) Reenergize the equipment.

100. Vhf Navigation Receiver Output Level
Adjustment

a. Preliminary.
(1)
(2)

(3)

(4)

(5)

(6)

(7)

Connect the test setup (fig. 71).
Place the test power supply circuit
breaker lever to ON and allow a
5-minute warmup period.
Remove the vhf navigation receiver
top cover and bottom plate.
Connect the amplifier multimeter
between pin 5 of A2J4 and the vhf
navigation receiver chassis.
Set the vhf navigation control unit
channel selector switches and the
test set generator to 114.90 mc.
Set the test set generator FUNC-
TION switch at 30~; adjust the
30 ~ MOD switch for 30-percent
modulation and the ATTENUATOR
control to 50 microvolt.
Connect the test set generator
OUTPUT ATTEN jack to: the ANT
jack of the vhf navigation receiver.
The amplifier multimeter should
indicate between 1.8 and 2.1 volts.
If necessary, change the value of
A2R45 (fig. 25) to obtain the cor-
rect voltage. The resistor should
be between 50K and 470K ohms.

b. Procedure.
(1)

(2)

(3)

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).
Set the vhf navigation control unit
and the test set generator to 110.90
mc.
Adjust the test set generator 30~
MOD control for 20-percent modu-
1ation and set the FUNCTION
switch to the AMP LOC (pointer
centered) position.
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(4)

(5)

(6)

(7)

Set the test set generator ATTEN-
UATOR control to 50 microvolt.
The amplifier multimeter should
read 1.8 ±0.2 volts and the course
indicator vertical pointer should
center.
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.
Set the test set generator FUNC-
TION switch to AMP LOC (pointer
right) position. The amplifier
multimeter should read 1.8 ±0.2
volts and the course indicator
vertical pointer should swing right.
Reenergize the equipment.

101. Receiver Phase Shift Check

The 30-cps phase shift of the vhf navi-
gation receiver must be 192° overall.
Replacement of capacitor C16, C17, C18,
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 operating
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 J1.

d. Adjust the test set generator for a
114.9-mc, 0° angle to omni modulation
signal and set the test set generator AT-
TENUATOR control to 50 microvolt.

e. Set the course indicator course se-
lector knob to position the course pointer
to exactly 0°. 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-course indication. The resistor
used should be between 47K and 470K ohms.
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-
volt, and then decrease it to 5 micro-
volt. The pointer should not leave the
black circle. Any erratic reading may be
A2C29, A2C15, or A2C34, which shouldbe
replaced with capacitors that have a mini-
mum of the rated capacitance value. Er-
ratic reading may also result if diode
A2CR1 or A2CR2 is defective.

Section III. 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 DE MOD 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
0°, 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 DE MOD output is 192° behind the
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 following tests 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/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 NAV 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 30~, the DE MOD output to 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 anon-course indication on the
course indicator.

d. Set the test set generator OMNI
TRACK switch to 0°, 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 LEVEL poten-
tiometer R266 to obtain a reading of
approximately 4 volts on the multimeter.

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 0° OMNI TRACK setting and of
R239 (fig. 36) at a 180° OMNI TRACK set-
ting (e through h above) until an on-course
indication is obtained for both tracks.

j. Lock R239; be careful not to disturb
its setting.

107. VOR Course Sensitivity Alignment
a. Perform the preliminary procedure

(para 104).
b. Set the test set generator OMNI

TRACK switch at 0° and the course indi-
cator to 181.5°. The course indicator ver-
tical pointer should indicate a 5-dot de-
flection to the right (yellow) side. If
necessary, ad just REF LEVEL control
R226 (fig. 34) to obtain this deflection,



Figure 55. 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 VAR 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 between J202 and J201)
mu st be decreased or increased to maintain the
proper off-course deflection of 10°, Therefore, the
5-dot defection for 10° off-course m u s t b e re-
checked whenever the setting of either R226 or R250
is changed. If R250 was readjusted in this step,
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 (at) 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 of V201A (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 OMNI
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 (90°, 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 56
will result. In an ideal curve, the peak-to-
peak distance “H” is zero.

Note: Small random errors will cause the ob-
served points to scatter around such an average
curve. Attempt to average out these errors 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. Perform b through g above after
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 282°.

k. Unlock resistor R225 (fig. 34) and ad-
just it for an on-course vertical pointer
indication, or as required to give minimum



F i g u r e  5 6 .  P h a s e  s p l i t t e r  a l i g n m e n t ,  i n c o r r e c t  o d -

j u s t m e n t  c u r v e s .

error averaged around the course selector
dial.

1. Lock resistor R225; be careful not to
disturb its setting.

110. VOR Flag Circuit Alignment

a. Perform the preliminary procedure
(para 104).

b. 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.

d. Lock potentiometer R268; be careful
not to disturb its setting.

e. Set the test set generator individual
30-cps and 9,960-cps modulation percent-
ages at 30 percent. The course indicator
OFF vertical flag should be completely
out of sight.

111. Localizer Section Alignment
a. Perforrn the preliminary procedure

(para 104).
b. Set the vhf navigation control unit

channel selector switches to 110.90 mc.

c. Apply 1.8 volts of AMP LOC pointer
centered modulation from the test set gen-
erator DE MOD output to Intereconnecting
Box J-677/ARN EXT NAV 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 potentiometerR264 on the
converter front panel to obtain an on-
course indication on the course indicator.

f. 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 defection, readjust potentiometer
R257 to reduce the difference by one-half.

i. Lock potentiometers R257 and R2 64;
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 right positions
should be short of the ends of their re-
spective colored sections by about two
pointer widths. Residual errors should 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 of the 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 Equip-
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

AIL. 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).

a. Test Equipment.

Nomenclature

Power Supply
PP-1104A/G

Maintenance Kit,
Electronic
Equipment
MK-252/ARN

Multi meter
ME-26B/U

Radio Test Set
AN/ARM-5

Audio Oscillator
TS-382/U

Headset HS-33

Federal stock No.

6130-542-6385

5826-681-9881

6625-542-6407

6625-669-0272

6625-192-5094

5965-170-4814

Technical manual

TM 11-5126

TM 11-5826-210-12

TM 11-6625-200-12

TM 11-518

TM 11-2684A

b. Tools. The tools required are con-
tained in Tool Kits TK-87/U and TK-88/U.

114. Test Facilities
An ac power source of 115 volts, 60

cycles is required to power the test equip-
ment. For some tests, a source of dc
power capable of supplying 28 volts at 6
amperes is required to operate Receiving
Set, Radio AN/ARN-30D. Power Supply
PP-l104A/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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hysical test and Inspection
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116 Figure 57. Vhf navigation reciver and control unit tests.
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Figure 58.  Converter and course indicotor tests .
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119. Summary of Test Data

Personnel may fin d it convenient to
arrange the checklist in a manner similar
to that shown below:

a. Vhf Navigation Receiver and Control
U n i t .

Test  data

1. INPUT VOLTAGE
2. RECEIVER SENSITIVITY

a. 108 mc

b. 126.9 mc

3. AGC OPERATION
a. 100,000 hard

b. 200,000 hard

4. VISUAL TESTS

microvol t

microvolts

a. Vhf navigation receiver
tube filaments light.

b. Vhf navigaticm receiver
megacycle crystal dmm
rotates 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
MC dial.

d. Vhf navigation receiver
megacycle and fractional
megacycle channel selec-
tor drums follow vhf
navigation control unit
MC dials with input volt-
age reduced.

T e s t  d a t a Performance
atendard

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.

b .  C o n v e r t e r  a n d  C o u r s e  I n d i c a t o r .Performance
standard

28 V

3 hard microvolt
max 6-db Signal-
plus-noise to
signal ratio

3 hard microvolt
max 6-db signal-
plus-noise to
signal ratio

Rise from +4 db to
+6 db

Rise from +6 to +8
db

—

120. Purpose of Final Testing

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-
flects 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

Performance standard

121. Test Equipment Required for Final
Testing

The tests outlined in this section are
designed to measure the performance The test equipment required for final

testing is given for each individual testcapability of a repaired equipment. Equip-
ment that meets the minimum standards (para 59, 65, 117, and 118).
stated in the tests will furnish satisfactory

122. Test Setupsoperation, equivalent to that of new equip-
ment. The tests will be performed under the
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conditions listed and illustrated for each a. Operational test (para 59).
test (para 59, 65, 117, and 118). b. Stage gain measurements (para 65).

123. Final Testing Procedures c. Vhf- navigation receiver and control
unit tests (para 117).

Perform the following tests in the order d. Converter and course indicator tests
given. (para 118).
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

F i g u r e  59.  R e s i s t o r  c o l o r  c o d e s .
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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 Signal Field Maintenance Shops
TA 11-100(11-17) Allowance of Signal Corps Expendable Supplies for Signal

Maintenance Shop, Continental United States
TM 11-518 Radio Test Set AN/ARM-5, Operating Instructions
TM 11-2684A Audio Oscillators TS-382A/U, TS-382B/U, TS-382D/U, and

TS-382E/U
TM 11-5120 Frequency Meters AN/URM- 32 and AN/URM-32A and Power

Supply PP-1243/U
TM 11-5126 Power Supplies PP-l104A/G and PP-l104B/G
TM 11-5132 Voltmeter, Meter ME-30A/U and Voltmeters, Electronic

ME-30B/U, and ME-30C/U
TM 11-5551 Instruction Book for R-F Signal Generator Set AN/URM-25
TM 11-5556 Signal Generator SG-13/ARN
TM 11-5826-210-12 Operator’s and Organizational Maintenance Manual: Mainte-

nance Kit, Electronic Equipment MK-252/ARN
TM 11-5826-215-12 Operator’s and Organizational Maintenance Manual: Receiv-

ing Set, Radio AN/ARN-30D
TM 11-5826-220-35 Field and Depot Maintenance Manual: Power Supply PP-

2792/ARN-30D
TM 11-6625-200-12 Operation and Organizational Maintenance: Multimeter ME -

26 B/U
TM 11-6625-274-12 Operator’s and Organizational Maintenance Manual: Test

Sets, Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and
TV-7D/U
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GLOSSARY

Agc Delay – The condition in which an agc Loca l i zer – A vhf radio system for guiding
threshold is established in such a way aircraft  along an approach path to an
that signal strength must exceed a pre- airport runway.
determined level before agc action be- Omni – A familiar term for VOR operation.
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 this man-
ual to indicate the voltage amplitude at
the output of Signal Generator SG-66/
ARM-5 under no load condition.

P r o p e l l e r  M o d u l a t i o n  — M o d u l a t i o n
imposed upon a radio carrier wave by
the action of an aircraft’s propellers.

Zener Breakdown - The condit ion which
exists when the value of a voltage of
opposite polarity applied across a semi-
conductor diode is great enough to c au-se
the diode to stop acting as a high back
res i s t ance .
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Figure 61. Control, Radio Set C-3436/ARN-30D, schematic diagram.
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Figure 62. Indicator, Course lD-453\ARN-30, schematic diagram.
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Figure 63. Receiver, Radio R-1021/ARN30-D af and if . printed circuit, wiring diagram.
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Figure 64. Receiver, Radio R-1021/ARN-3OV tuner assembly A3, wiring diagram.
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Figure 65 Control Radio Set C-3436/ARN--30D, wiring diagram.
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Figure 67. Indicator, Course ID-453/ARN-30, wiring diagram.
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