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RADIO COMPASS SCR-242-B 

1.0 GENERAL DESCRIPTION OF COMPLETE EQUIPMENT 

1.1 RADIO COMPASS SCR-242-B 
Radio. Compass SCR-242-B was designed primarily 

for use In U. S. Army aircraft. This equipment is a 
12 tube superheterodyne, with an intermediate fre­
quency amplifier at 112.5 Kc. The equipment is cap­
able of being locally or remotely controlled at the option 
of the .local operator. The frequency range of the equip­
ment IS from 150 to 1500 Kc., which is covered in three 
bands calibrated in kilocycles, as follows: Band 1: 
150 to 325 Kc., Band 2: 325 to 695 Kc., Band 3: 695 
~o ~500 ~c. Only the frequency band in use is visible. 
fhi.s .eqUlpment is manually tuned from either control 
posltJon and the bands are switched electrically from 
t~e positio~ having control. When used in conjunction 
wIth a sUItable non-directional antenna, one or two 
headsets, ~ 12 to 14 volt direct current power supply and 
necessary mterconnecting wiring, this radio compass is a 
c~mplete .o~erable unit capable of providing: (a) 
VIsual; umdlrectional, right-left indication of the arrival 
of radIO frequency energy with respect to the plane of 
the loop and simultaneous "On Course" aural reception 
of modulated radio frequency energy. (b) Aural recep­
tl.on of modulated radio frequency energy using a non­
dlre.ctIOnal antenna. (c) Aural reception of modulated 
rad~o freq~ency ene~gy using a loop antenna, especially 
d~rml? perIOds of ram and snow static. (d) Aural-null 
d~ectIOnal indications of the arrival of modulated radio 

Description 

I-Radio Compass Unit BC-310-BD including: 
I-Mounting FT-145-B 
I-Dynamotor DM-20 
4-Lamps LM-32 
I-Alignment Tool TL-138-B 
I-Set Screw Wrench No. 8 
5-Grid Shield Caps 

I-Set of Vacuum Tubes, consisting of: 
I-Tube VT -66 
6-Tube VT -86 
I- Tube VT -87 
I- Tube VT -93 
I- Tube VT -94 
2- Tube VT -96 

I-Radio Control Box BC-311-B including: 
4-Lamps LM-32 
I-Set Screw Wrench No.8 
I-Control Box Base 

I-Tuning Shaft MC-124 

l_fLoop LP-13-B (withou~f{ovision for ice remover) 

lLoop LP-15-B (with provision for ice remover) 

I- Loop Ice Remover M-186-B 
(used only when Loop LP-15-B is used) 
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fr~quency energy with respect to the plane of the loop 
usmg a loop antenna, especially during periods of rain 
and snow static. A fixed loop mounting is supplied for 
:visual o~ aural-n.ull "homing." A rotab~e loop mounting 
IS supplIed for vIsual or aural-null hommg and direction 
finding and for anti-rain or snow static reception. Ice 
remo:v~rs are supplied .for use ?n. loops exposed to icing 
con~tlO~s. Thi? eqUl~m~nt IS Intended primarily for 
u.se m aU'craft wIth bUllt-m connector panels but junc­
tIOn boxes and plug connectors can be obtained for 
aircraft without built-in connector panels. All com­
ponent part? of this equipme~t havin.g the same type 
number are Interchangeable, VIZ.: radio compass units, 
loofs, loop cords~ loop mountings, indicators and con­
tro boxes. Radio Compass SCR-24.2-B was designed 
and built to U. S. Army Specification No. 7l-849-A, 
da~ed Augu~t ~1, 1937, by Bendix Radio Corporation, 
Chicago, IlhnOls, U. S. A., on Order No. 15075-NY -38 
dated October 23, 1937. ' 

1.2 COMPONENTS, DIMENSIONS AND 
WEIGHTS 

The following components are required for a Radio 
Compass SCR-242-B installation in aircraft which are 
provided with a built-in radio compass junction box or 
connector panel: § 

Overall Size in Inches 
Including Projections 

20Yz by 12 by 7~* 

7Yz by 7Yz by 31§{6 

Weight 

45.3 lbs.* 

3.4 Ibs. 

4.31bs. 

Length as required; U6 diameter 0.18 lbs. per ft. 

23% by 20 Ys by 2 Ys 2.4 lbs. 

23% by 20Ys by 2Ys 
.... .. .. .. .. .. .. .. 

2.6 lbs. 

2.25 lbs . 



GENERAL DESCRIPTION OF COMPLETE EQUIPMENT 
1.2 (continued) 

Description 

1- OR 

Overall Size in Inches 
Including Projections 

61Ks by 434 by 4~ 

Weight 

1.21bs. 

(

Loop Mounting GS·7·B (Fixed) 

Loop Mounting GS·8·B or GS·8·C (Rotatable)t, including: 22~ by 8 by 7Y2 8.41bs. 
I-Swivel Joint MC·I82 
I-Lamp LM·32 

I-Tuning Unit MC.I27 (Used only when Loop Mouniing 
GS·8·B or GS·8·C is used) 

I-Cord CD·311, including: 
2-Plugs PL·I08 
2-Collduit Elbows FT ·184 
I-Flexible Conduit Assembly 

I-Loop Mounting Cap M·I69·A 

1 or 2-Compass Indicators 
I·65.B, each includes: 
I-Lamp LM·32 

1 to 3-Plugs PL·1l7 (lighting) (1 for each compass 
indicator and rotatable loop mounting) 

72, 84 or 110 long 
As required-Y2 O.D. 

234 by 234 by 1% 

334 by 334 by 1% 

Y2 diam. by 1% long 

1.01bs. 

0.21bs. 

1. 7 lbs. each 

.02 lbs. each 

lor 2-Plugs PL·1l8 (1 for each compass indicator) 

I-Plug PL·1l9 (Radio compass unit to antenna) 

I-Plug PL·I22 (Radio compass unit to connector panel) 

2-Cord CD.307 0 

IKs diam. by IY2 long 

%; diam. by 1% long 

1% diam. by 2Y210ng 

Y2 diam. and variable length 
134 diam. by 3Ys 

.05 lhs. each 

.04lhs. 

.21bs. 

I-Insulator IN·79 (Lead.in) 
Unsulator IN·8I (IY2 /I Stand.off) 
lInsulator IN ·88 (Strain) 
tWire W·I06 

NOTES: 

*When less Mounting FT·I45·B size is 20Y2 by 12 by 
61Ks inches, and weight 42.25 Ibs. 

DRequires but does not include one set of vacuum 
tubes. 

tRequires but does not include one Tuning Unit 
MC.I27, weight 0.1 lb., for azimuth vernier drive. 
Loop Mounting GS·8·C is identical with GS·8·B 
except that it has inverted azimuth scale. 

00ne Cord CD·307 may be omitted for each air· 
craft position where headset extension cord of the radio 
set or interphone equipment is conveniently located for 
use also with the radio compass. 

tThe number of stand·off and strain insulators and 
the length of antenna wire required will depend upon 
the individual installation. Refer to the applicable Air 
Corps installation drawings. 

§In addition to the components listed above, there 
will be required one or two headsets with cord and plug, 
a suitable vertical antenna, a 12 to 14 volt DC power 
source, and suitable interconnecting wiring. 

1.3 INSTALLATIONS USING SEPARATE 
JUNCTION BOX 

For installations in aircraft which are not provided 
with a built·in radio compass junction box or co~ector 
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134 diam. by IY2 
IY2 diam. by 2%; 

.251bs. 

.06 Ibs. each 

.13 lbs. each 

.0045 lbs. per ft. 

panel, there will be required in addition to the above 
components: 

Description 

Overall Size 
in Inches 
Including 

Projections 
Weight 

I-Junction Box TM·180·B, 634.by 5% by 
including: 272 

1.51bs. 

3·Fuses FU·28 
I-Plug PL·I08 (Junction 

box to marker beacon 
indicator when used) 

%; diam. by .04 Ibs. 
1% long 

I-Plug PL·1l2 (Junction lKs diam. by .06Ibs. 
box to marker beacon lY2 long 
receiver when used) 

lor 2-Plugs PL·1l8 
(Junction box to each 
compass indicator) 

I~ diam. by .051bs. ea. 
lY210ng 

I-Plug PL·121 (Junction 1% diam. by .2 lbs. 
box to radio control box 2Y2 long 

I-Plug PL·122 (Junction 1% diam. by .21bs. 
box to radio compass 2Y2 long 
unit) 

I-Plug PL·123 (Junction lKs diam. by .051bs. 
box to battery) IY2 long 
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DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.0 DETAILED DESCRIPTION OF 
PRINCIPAL COMPONENTS 

2.1 RADIO COMPASS UNIT BC-310-B 
Radio Compass Unit BC·310·B includes a cabinet, 

chassis and Mounting FT-145·B. The chassis contains · 
Dynamotor DM·20, 4 Lamps LM·32 (2 in use, 2 
mounted spares), Alignment Tool TL·138·B, No. 8 
socket type set screw wrench, and 5 grid shield caps. 
This unit requires, but does not include, one set of 
vacuum tubes. The radio compass unit contains the 
compass circuit elements, the superheterodyne receiver 
circuit elements, the local controls and the high voltage 
power supply. 

a-Mounting FT-145-B and Cabinet 
The radio compass unit chassis is housed in a dust and 

spray proof cabinet formed of aluminum sheet and 
finished in black wrinkle enamel. Ganged snap.slide 
fasteners are provided on the bottom of the cabinet for 
attachment to Mounting FT-145·H. Stainless steel 
slides in the base of the cabinet permit easy withdrawal 
of the chassis, which is held securely in place by a cap­
tive through.bolt running from the front panel of the 
chassis to a riveted nut in the back of the cabinet. A 
cut·out section in the right side of the cabinet permits 
changing the location of the junction box cabie rlug 
receptacle from the front panel to the right side 0 ' the 
chassis for installations where this location is preferable. 
A plate attached to the chassis by two screws covers 
this section when the plug recef.tacle is normally 
mounted on the front panel. See Figure 2. 

Mounting FT-145·B consists of an aluminum base 
plate, with rubber shock absorbers carrying snap slide 
studs, mounted in the four corners. .For outline 
dimensi?nal drawing and drilling diagram see Figure 51, 
appendIX. 

b-Chassis. 
The chassis of the radio compass unit is formed of 

welded aluminum and is so constructed that it may be 
placed on any of five sides for servicing without damage 
~o any part. Alanel containing all of the local operat. 
mg controls an cable terminations is attached to the 
front end of the chassis by four screws seated in riveted 
clinch nuts. All circuits are so shielded that when the 
equipment is aligned on the bench the chassis may be 
placed. in its cabinet without changing the alignments. 
An Ahgnment Tool TL-138·B is mounted in clips on 
the upper right of the chassis, behind the front panel, 
and a set·screw wrench is clipped to the middle chassis 
cross member. The sub·assemblies and other com. 
ponents on and under the chassis deck are arranged to 
provide the optimum in accessibility for maintenance. 
Refer to Figures 3 and 4. 

c-Local Panel Items and Controls. 
This equipment is completely controlled from 'either 

the local or remote positIOns. The LOCAL.REMOTE 
switch at the local position determines the position 
having control. The remote controls are discussed 
under paragraph 2.3. All local controls are contained 
on the panel mounted on the front of the chassis. Two 
installation adjustments, LOOP GAIN and THRES. 
SENS., are mounted on the lower right side of the 
chassis towards the front. The following items appear 
on the front panel or side of the chassis. See Figure 2. 
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, (I) Tuning Control 

The local tuning knob drives the tuning capacitor 
through a train of gears. This train of gears connects 
to Tuning Shaft MC·I24 through elbow fitting, 
Ref. 133. . This elbow fitting is mounted at the lower 
left of the panel and may be turned to the right, left, or 
bottom of the chassis with ~rovision for variation of 
20 degrees in each position. lhe gear ratio between the 
tuning knob and the tuning capacitor is 60 to 1. The 
gear ratio between the Tuning Shaft MC·I24 and the 
tuning capacitor is 120 to 1. The local and remote tun­
ing controls are interconnected by Tuning Shaft 
MC-124. 

(2) Dial 
A radial disc type dial is used and is calibrated every 

5 kilocycles from 150 to 330 kc. and every 10 kilocyclefl 
from 330 to 1500 kc .. A mark, with the word ALIGN 
is placed at the highest frequency end of the dial for 
aligning local and remote dials when interconnecting 
them with Tuning Shaft MC·124. The dial is illumi· 
nated by one Lamp LM·32. See Figure 31. 

(3) Tuning Meter 1-70 
Due to the high degree of selectivity of this equip. 

ment, a tuning meter is provided to show, by maximum 
deflection of the pointer t? the right, when the Radio 
Compass Unit BC·310·B IS tuned exactly to the sta· 
tion. The meter is illuminated by a Lamp LM·32 and 
luminous paint is applied to the pointer and scale 
divisions as an aid during night flying. The pointer 
deflection is not necessarily an indication of field 
strength, therefore the meter should not be used as a 
distance meter. 

(4) Band Switch 

The frequency band select?r switch, S9·1, l.oca~ed 
below the tuning dial, energIzes the band sWltchiug 
motor and thus is capable of selecting any of the three 
bands 150·325 325·695, and 695-1500 kc. A mask, 
136, a~tached t~ the switch shaft, permits viewing only 
that part of the tuning dial associated with the band 
selected. The band range in use is marked on the mask. 
See Figure 31. 

(5) OFF -COMP-REC.ANT -REC.LOOP 
Switch 

A four3'0sition switch, S8, marked OFF·COMP­
REC.ANT-REC.LOOP selects the desired operating 
function. In the OFF position no current is drawn 
from the low voltage power supply. In the CO~P 
position the circuit elements are arrang,ed t~ prOVIde 
compass operation. In the REC.ANl posl.tIOn the 
equipment functions as a communication receIver con­
nected to the non.directive antenna. In the REC. 
LOOP ~osition the equipment functions a.s a com­
municatIOn receiver connected to the directIOnal loop 
antenna. A mechanical stop, marked PUSH, prevents 
setting this switch in the REC.LOOP position until the 
stop is depressed. See Figure 2. 

(6) LIGHTS Control 
A control knob, engraved LIGHTS, regulates the 

brilliancy of the instrument lamps on the frequency 
calibrated dial and the tuning meter. 
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DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 
2.1 c (continued) 

(7) AUDIO Control 

A control knob, engraved AUDIO, regulates the 
level of the audio signal in the local headset. When 
functioning as a compass, the equipment is operating on 
automatic volume control (A VC) and tIris knob, by 
varying resistance in series with the headset circuit, de· 
termines the audio level at the local position only, the 
level at the remote position being determined by the 
remote audio control. When the equipment is function· 
ing as a receiver, on either antenna or loop positions, 
this control knob varies the gain of the radio frequency 
amplifiers, to permit flying radio range courses. On reo 
ceiver operation, at the local position, this AUDIO 
control determines the maximum audio level available 
at the local and remote positions. See Figure 13. 

(8) COMPASS Control 

A control knob, engraved COMPASS, regulates the 
indicator pointer deflection of the Compass Indicator 
I·65·B associated with the local position only. An 
adjustable detent is provided on the knob to facilitate 
resetting the control to a predetermined value in 
accordance with instructions of paragraph 4.2 d. 

(9) LOCAL-REMOTE Switch 

A two.position switch, S7, labelled LOCAL·RE. 
MOTE, transfers the functions of the band switch, 
OFF·COMP·REC.ANT·REC.LOOP switch, AUDIO 
control (in receiver position), and LIGHTS control 
(turning off the lamps at positions not having control) 
from the panel of the Radio Compass Unit BC·310·B 
to the panel of the Radio Control Box BC·3Il.B, or 
vice versa. When functioning as a compass, the AUDIO 
and COMPASS controls are not switched, therefore 
the audio level and indicator pointer deflection are 
subject only to their respective controls and the inter. 
phone obta~ns . full output. with no volume contro!. 
When functlOmng as a receIver, the AUDIO control IS 
switched, the position having control determining the 
gain o~ ~he radio f~'equency ~mplifiers an~ thereby 
determmmg the maXImum audio level at all Jacks. In 
e~ther position, the interp~one remains connected pro· 
vIded there are no plugs III the local or remote TEL 
jacks. The tuning knobs at both positions are inter. 
connected by Tuning Shaft MC·124 and turn together. 
The frequency dial mask is not changed at the position 
not having control and therefore does not indicate at 
that position the band in use. 

(10) TEL Jack 
A jack, marked TEL receives Plug PL·55 for the 

headset connection. The interphone connects through 
contacts on this jack and a similar jack at the remote 
position in such a manner that when a plug is in either 
jack the interphone circuit is disconnected. This per. 
mits use of the compass or interphone circuits, in. 
dependently of each other without interference by 
plugging headset into either the local or remote TEL 
jacks. 

(11) RELEASE Knob 
A knob, designated RELEASE, is located in the 

lower center of the panel. This knob is attached to a 
captive throughbolt which holds the chassis securely 
in its cabinet. When turned counter clockwise this bolt 
withdraws and releases the chassis from its cabinet. 
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(12) Sockets 
Three sockets are provided to receive Plugs PL·I08 

(loop connection, Cord CD.311), PL·Il9 (antenna con· 
nection), and PL·122 (junction box connection). The 
socket for Plug PL·122 may be removed from the front 
panel and mounted on the right side of the chassis if 
more convenient for installation purposes. 

(13) LalDps LM-32 
Four Lamps~LM.32 are mounted on the panel; one 

is used at the tuning dial, one is used at the Tuning 
Meter 1·70, and two are mounted for spares. 

(14) LOOP GAIN AdjustlDent 
A control marked LOOP GAIN is provided on the 

lower right side near the front of the radio compass unit. 
This control is an installation adjustment and after 
being t.set for a particular installation need not be 
touched. Instructions for setting this control arc given 
in par. 4.2 h. 

(15) Threshold Sensitivity AdjustlDent 
A control marked THRES.SENS is mounted next to 

the LOOP GAIN adjustment. This control is also an 
installation adjustment and limits the gain of the 
radio frequency amplifiers to a point below which there 
will be no audible response. The setting of this control 
is determined by the average radio frequency noise 
interference inherent in each airplane. Instructions for 
setting this control are given in par. 4.2 c. 

d-Circuits 
(1) General 

Radio Compass Unit BC·310·B comprises a compass 
circuit and a receiver circuit. The receiver may be 
operated on loop or non·directional antenna as desired. 
The fre~ency range (150.1500 Kc.) is covered in three 
bands (150·325, 325·695, and 695·1500 kc.). Band 
selection is accomplished by a motor driven band· 
change switch, the switches inserting into the circuit 
the coils for the desired band, and shorting out all un· 
used coils, thereby preventing any resonance absorption 
circuits. The schematic diagram, Figure 45, shows the 
equipment being operated as a compass from the local 
position on Band 1. The following circuit description 
traces the circuit for Band 1 only. A corresponding 
description would apply to Bands 2 and 3 should the 
band switch be set to either of these positions. The 
important elements of the circuit are pointed out in 
Figures. 4 a;'ld 5. The wiriD:g. diag~am of the unit is 
shown III FIgure 47. The wumg dIagram of the sub· 
assemblies is shown in Figure 46. 

NON-OIRECTIONAL ANTENNA 

FIG. 6. BLOCK DIAGRAM OF COMPASS 
CIRCUIT FUNCTIONS 
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DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.1 d (continued) 

(2) Compass Circuit. 

When the OFF-COMP-REC.ANT-REC.LOOP 
switch is set to the COMP position, the circuits func· 
tion as shown by the block diagram of Figure 6, and the 
schematic diagram, Figure 45. The theory of compass 
operation is explained in paragraph 5.1. The loop con· 
sists of a four-turn, center-tapped coil. The outer ends 
of the winding and center tap are connected to a plug 
receptacle at the base of the loop through which the 
loop output voltage is fed into Cord CD-311 to the pri­
mary of the loop input transformer Tl (for Band 1). Re­
fer to Figure 7. The secondary of Tl, tuned by the first 
section of the gang tuning capacitor, C2-1, is connected 
to the grid of the loop tube (VT-86). The plate of the 
loop tube is fed to the phaser (Ref. No. 101) which con. 
sists of a shunt circuit, Ll and C22-3, resonated to 
approximate,ly 50 kc., which presents a capacitive re­
actance to sIgnals of any frequency to which the com­
pass may be tuned (150-1500 kc.). Since the plate resis­
tance of the, loop tube is very high compared to the 
react~n~e of ItS load (Ll, C22-3), the voltage across the 
cap~cItIve reactan,ce, C22-3, in the plate circuit is ef· 
fectlvely changed m phase 90 degrees from the voltage 
on the grid of this loop amplifier tube. 

The R.F. voltage across C22-3 is fed through capaci. 
tors C19·1 and C19·2 to the grids of the modulator 
t':lbe (VT-96) . The grids of the modulator tube are 
bIased to cu"~-off, and are connected in push-pull 
through capacItors C4-5 and C4-6, and resistors R12-6 
and R12-7 to the plates of the audio oscillator tube 
(VT·96). These plates are connected in push.pull 
to the Compass Indicator I-65-B fields which are reso. 
nated ~t 48 ~ycl~s by the capacitors Cll.l and Cll-2. 
The grId exclt~tlOn for the audio oscillator is supplied 
through capaCItors C8-1 and C8-2, which are cross. 
con.nected to the opposite plates. The audio frequency 
OSCIllator output voltage renders the two triode sections 
of the m?dulator tube conductive in turn, by alternately 
ov~rcomlllg the cut-off bias on each grid. The plates of 
t~s modul.at~r tube are connected in push-pull to one 
pl'lmary w~ndlI~g of the antenna input transformer T4. 
The non-dIrectIO~al vertical antenna voltage is applied 
to t~e second pl'lmary of T4. Both primaries are in­
?uctlvely coupled to the same secondary winding which 
IS tun~d by C2:2, the second section of the gang tuning 
capaCItor. ThIs tuned secondarl windinO' is connected 
to the grid of the first r.f. stage (VT.86), :pplying volt. 
ages from the loop and non-directional antenna to the 
grid ~f this first d. tube. However, the voltage of the 
lo~p IS altern~tely ~hanged in phase 180 degrees at 
tWice the audiO OSCIllator frequency by artion of the 
push.pull modulator tube (VT-96) and therefore is 
alternately added to and subtracted from the antenna 
:V0ltag~ at the gri~ of the first d. tube. Thus a signal 
~s applied to the grId of the first r.f. amplifier tube which 
IS modula~ed, at the audio oscillator frequency. The 
level ~f thi.s SIgnal depends on the effective height of the 
non-directIOnal antenna. The loop gain control is pro­
vi~ed to allow adjustment of the loop modulator tube 
gam s.o that th~ loop voltage at the grid of the first r.f. 
tube IS approxl,mat~ly the same level as the .voltage 
from the non-directIOnal antenna. Refer to FIgure 8. 
The combined loop and a~tenn~ v'?ltage is amplifi~d 
and detected by the reCeiver ClrcUlts and the audio 
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frequency component, containing the signal and switch­
ing frequencies, is fed to the grid of the "Tel." output 
tube through capacitor C17 -2 (refer to Figure 13) and 
to the grids of the local and remote indicator output 
tubes through capacitor C6 (refer to Figure 9). The level 
of the audio voltage applied to the local and remote out­
eut tube grids is determined by compass controls R3-1 
(local) and R3·2 (remote). The plate of each indicator 
output tube is connected to the primary winding of 
individual output transformers. The primaries of these 
transformers are resonated to 48 cycles by condensers 
C28-1 and C28-2 and so act as filters to pass only 48 
cycles. The secondaries of the transformers are con· 
nected to the moving coils of the Compass Indicators 
I·65-B and provide the power required to actuate the 
indicator pointers. 

(3) Receiver Circuit. 
The receiver circuit is of the superheterodyne type 

and consists of three stages of tuned radio frequency 
amplification (including first detector), a radio fre· 
quency oscillator, an intermediate frequency amplifier 
stage, a second detector and audio amplifier, an AVC 
circuit, a "Tel." output amplifier, and separatc local and 
remote indicator output tubes. A clearer idea of the 
followin~ circuit description can be obtained by refer­
ring to l<igure 45. While the description traces only the 
circuit for Band "I, it is applicable to other bands by 
substituting the appropriate coils fOl' those bands. 

S8-ZC 
o 

1?-:lR£MOTE 

1 VT·96 
MOO. 

1 

RZZ-;Z 

R21 

RZ3 

FIG. 8. FUNCTIONAL DIAGRAM, 
LOOP GAIN CONTROL 

B+ 

The non-directional antenna connects to a relay, REI 
which performs two functions: When on COMPo or 
REC. ANT. the non·directional antenna connects di­
rectly through the relay contacts to the primary of T4, 
the antenna input transformer; when on REC. LOOP 
the relay contacts are arranged to ground the non· 
directional antenna and to substitute a capacitor C21-1 



DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 
2.1 d (3) (continued) 

across the primary winding of T4, t he antenna input 
transformer. A resistor, R18, connects directly to the 
antenna and permits electro-static charges to leak off 
to ground when the antenna is ungrounded. The ca­
pacitor Cl7-1 prevents damage to the antenna trans­
former when a d.c. voltage is applied to the antenna. 
The primary of T4 inductively couples to the secondary 
which is tuned by the second section of the gang tuning 
capacitor C2-2. The grid of the 1st RF tube connects 
to the secondary of the transformer. A small neon tube 
between the grid and ground protects the tube and 
circuit elements against high antenna voltages which 
may result from the operation of the airplane's trans­
nutter or high electro-static charges on the antenna. 

A coil, L2, in the cathode lead is resonated at 110 kc. 
by capacitor C16-1 and acts as a trap circuit to at­
tenuate unwanted signals near the intermediate fre­
quency. 

The folate of the first RF tube couples through trans­
former f7-1 to the grid of the second RF tube, the sec­
ondary of the transformer T7-1 being tuned by the 
third section of the gang tuning capacitor C2-3. An I.F. 
trap circuit, (L3, C16-2), in the cathode lead of the 
second RF tube is tuned to 115 kcs. The plate of this 
tube connects to the primary of a transformer T7 -2, 
the secondary of which is tuned by the fourth section of 
the gang tuning capacitor C2-4 and connects to the 
control grid of the third RF or first detector tube. 

The injector grid of the first detector is excited by the 
output of a triode oscillator tube which is tuned 112.5 
kcs. above the desired signal by the fifth section of the 
gang tuning capacitor C2-S. The plate circuit of this 
detector tube is tuned to 112.5 kcs. and couples through 
capacitor C26 which connects to the control grid of the 
first I .F . Tube VT-86 to a similarly tuned circuit. A 
coil, L6, in the cathode lead of this I.F. tube is resonated 
by a capacitor CIS at 122.5 kcs. to obtain a sharper 
I.F. response. 

The plate circuit of this tube is tuned to 112.5 kcs. 
and couples through a capacitor C24-3 to a second 
tuned circuit, which connects to one diode rectifier plate 
of the second detector tube. 

CI7-2 

VT-93 
z"O D£r. 

f---TO TH . 
ovrPIlT 
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COMPASS 
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T~e grid ?f the second. detector tube receives the 
rectIfied audio frequency sIgnal at the junction of the 
diode load resistors R14-4. and R28. 

The second diode plate is fe~ from the plate circuit of 
the I.F. tube through capacItor C21-4 and supplies 
the A VC bias for the first and second RF amplifiers, 
the first detector and the I.F. tubes. The operation of 
th~s circuit is show~ in F~gure 10. The greater the am­
plitude of ~he receIved sIgnal, the greater will be the 
voltage bmlt up across the AVC load resistor R30-1 
by the. rectified carrier. Since the control grids of the 
pr~cedi~g tubes are co~ected to the negative end of 
thIS reSIstor, the negatIve bias on them will be in­
creased by a strong carrier, and because of their vari­
able ampli~cation charac~eristics, they will operate at 
r~duccd gall~ o? such sIgnals. Conversely, on weak 
sIgnals the bIas mtroduced by the A VC will be smaller 
and the tubes will operate at higher gain. This action 
tends, therefore, to maintain incoming signals at a 
constant level. 

C3S-3 

r 
R30'2 

DE' COUPLING 
RESIS TOR 

LOAD RSO-/ A-Y.C i 
R ESISTOR 

FIG. 10. FUNCTIONAL DIAGRAM, A.V.C. 

Resistors R29-1 and R31 in the cathode lead of the 
second detector Tube VT -93 provide bias to the A VC 
diode which delays the action of the AVC circuit. A VC 
action cannot take place until the r.f. signal voltage on 
the AVC diode exceeds the IR drop in R29-1 and R31 
This allows the r.f. voltage at the second detector t~ 
rise to higher values, thereby providing greater audio 
output befo~e the A VC bia~ing voltage limits the gain 
of the amplifiers. The Tunmg Meter 1·70 is in series 
with the cathode lead of the second detector tube 
(V:T.93). (See Figure 11). Whe~ no signal is being re­
ceIved the plate current of the trIode section will be at a 
maximum since the only bias effective on the triode 
grid will be the voltage drop across R29-1. This triode 
plate current will cause a full scale left deflection on 
th~ tuning meter (the. zero setting of. the instrument 
bemg at the extreme rIght). When a sIgnal is received 
s?me s~cond. detec~or diode current, depending on the 
sIgnal mtenslty, WIll flow through the diode load re­
sistors R14·4 and R28. Since R12·4 connects to the 
junction of these resistors, an additional negative bias, 
equal to the IR drop across R28 will be applied to the 
audio grid, serving to reduce the plate current and con. 
sequently cause the Tuning Meter 1-70 deflection to 
swing toward the right. Since R29-1 has so small a 



DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.1 d (3) (continued) 

resistance as compared to R28, its inc.reased I~ ~rop 
due to second detector diode current WIll be negligIble. 
Since the bias voltage developed across R28 dep~nds 
upon signal intensity at the second detector, the rIght 
hand deflection of the tuning meter, which measures 
this bias voltage, can be used to indicate exact tuning. 

The plate of the second detector tube is resistance­
capacity coupled to the grid of the "Tel" output tube 
(VT-66). The plate of this output tube is connected 
to the primary of the output transformer TIS. The 
secondary of this transformer works into a low-pass 
filter network, consisting of LI0, C37-1, C37-2, which 
is designed to attenuate frequencies above 2500 cycles. 
The output of the filter network is connected to the 
headset jacks Jl and J2. See Figure 13 for complete 
"Tel." output circuit. 

Sol-

B+ 

LOCAl. METEN 

REMOTE METER. 

FIG. 11. FUNCTIONAL DIAGRAM, 
TUNING METER 

(4) Band Change Circuit 

Band changing is effected by switching the tuned 
circuits in the loop, first RF, second RF, first detector, 
an~ RF oscillator stages by means of motor-driven 
sWItches. The motor armature drives a worm gear 
which is ganged on a common shaft with the crank arm 
and locking cam, the control cam, switches 5SB, and 
SSC, and the r.f. band change switches. The operation 
of the band switch drive mechanism is shown in Figure 
12. When the band selector switch S9 (59-1 for local 
control, S9-2 for remote control) is operated to select 
a different band, the band switch motor (MO-4) is 
energized by completing the circuit to ground through 
the contacts of S9 and SSB. The motor drives the 
crank arm through one or two complete revolutions 
which steps the Geneva disc until the motor is de­
energized by the opening of SSB, which is on the same 

12 

shaft as the Geneva disc and the switches that select 
the tuned circuits. Exact control of the positioning is 
obtained by the cam-operated switch 56. When the 
motor is at rest the arm of the switch 56 is on step 2 of 
the control cam, and all contacts are open. When the 
motor starts the arm is first raised by step 3 of the cam, 
closing the upper contacts, which at this time perform 
no function since the corresponding contact of ' S9 will 
be open. As the motor continues operating the arm of 
56 will drop to step 1 of the cam, opening the upper con­
tacts and closing the lower ones. The closing of the 
lower contacts provides an additional path to ground 
to keep the motor energized after the opening of SSB 
by the movement of the Geneva disc, and also grounds 
the audio output of the radio compass unit to prevent 
clicks while changing bands. When the crank arm has 
been driven past the Geneva disc, engaging the locking 
cam with the arc of the disc, the control cam raises the 
arm of S6 to step 2, opening all contacts, and the motor 
coasts to a stop. If it should coast past step 2, the up­
per contacts of S6 will be closed by the control cam and 
will now energize the reverse field of the motor through 
the contacts of SSC and S9 and the motor will reverse 
to the proper position until all contacts of 56 open. 
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FIG. 12. FUNCTIONAL DIAGRAM, 
BAND SWITCH DRIVE 

(5) Antenna Selecting Circuit 

The OFF-COMP-REC.ANT-REC. LOOP Switch 
58 (S8-1 for local control, S8-2 for remote control) per­
forms the following functions: 

Section S8-IA (S8-2A remote) supplies battery volt­
age to the tube heaters, dynamotor, dial lamps and 
band switch motor when set on COMP, REC.ANT, or 
REC.LOOP. 

Section S8-IB (S8-2B remote) energizes the audio 
oscillator tube in the COMP position by completing 
the ground connection to the cathode of the tube. 

5ection S8-IC (S8-2C remote) unbalances the modu­
lator tube (VT-96) in the REC. LOOP position by re­
moving the direct ground from the grid biasing re­
sistor R22-1, (See Figure 8), thereby applying a high 
negative bias to one of the grids of VT -96. VT -96 will 
then function as a simple single channel amplifier tube. 



DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.1 d (5) (c.ontinued) 

Secti.on S8·1D (S8.2D rem.ote) (See Figure 13) sh.orts 
.out secti.on R4B·1 .of the dual p.otenti.ometer (R4B.2 
rem.ote) in the COMP p.ositi.on, thus permitting the 
receiver r.f. circuits t.o .operate at maximum gain, c.on· 
ti·.oIled by the AVC acti.on .only. In the LOCAL, REC. 
ANT and REC. LOOP p.ositi.ons secti.on R4B·1 (R4B.2 
rem.ote, disc.onnected) is left in circuit and c.ontr.ols the 
audi.o .output at b.oth p.ositi.ons by regulating the cath· 
.ode bias .of the receiver r.f. circuits. In the REMOTE 

'(T'86 "T·B6 
/'''RF 2IfOR~ 

o 0 
, , , , 
'--

FIG. 13. FUNCTIONAL DIAGRAM, 
AUDIO CONTROL 

JI 
reL . LoeAL 

p.ositi.on R4B·2 is c.onnected in the circuit and R4B·1 
disc.onnected, s.o R4B·2 c.ontr.ols the audi.o level at b.oth 
p.ositi.ons. 

Secti.on S8·1E (S8.2E rem.ote) (See Figure 13) when 
in the COMP p.ositi.on, c.onnects secti.on R4A .of the 
dual p.otenti.ometer in series with the audi.o .output 
circuit. The audi.o level, in this setting .of S8, is there· 
f.ore c.ontr.olled independently at the l.ocal p.ositi.on by 
R4A.1 and at the rem.ote p.ositi.on by R4B·1. 

2.2 VACUUM TUBES 
A c.omplement .of 12 tubes is required f.or Radi.o C.om· 

pass SCR·242·B and all are used in Radio C.ompass 
Unit BC·310·B. Tubes may be replaced by rem.oving 
the radi.o c.ompass unit chassis fr.om its cabinet. 

a-Vacuum Tubes, Types and Characteristics 
The f.oll.owing vacuum tubes are required: 

Tube VT·86 L.o.op Amplifier 
Tube VT·96 M.odulat.or 
Tube VT ·96 Audi.o Oscillat.or 
Tube VT·86 1st R.F. Amplifier 
Tube VT·86 2nd R.F. Amplifier 
Tube VT·87 1st Detect.or 
Tube VT·94 R.F.Oscillat.or 
Tube VT·86 LF. Amplifier 
Tube VT ·93 2nd Det. and A VC 
Tube VT·66 Tel. Output 
Tube VT·86 Rem.ote Output 
Tube VT ·86 L.ocal Output 

The characteristics .of the vacuum tubes appear in the 
table bel.ow: 

b-Lamps LM-32. 
Lamp LM·32 requires 3 v.olts and 0.18 ± 0.02 

amperes. A t.otal .of 11 lamps are required f.or Radi.o 
C.ompass SCR·242·B as f.oll.ows: 

Where Used NQ • .of Lamps 

Radi.o C.ompass Unit BC·310·B 
Radi.o C.ontr.ol B.ox BC·311·B 
C.ompass Indicat.or I·65·B 

(L.ocal) 
C.ompass Indicat.or I·65·B 

(Rem.ote) 

LM-32 
4 (2 in use, 2 spares) 
4 (2 in use, 2 spares) 

1 

1 
L.o.op M.ounting GS·8·B .or GS· 
8·C (R.otable L.o.op) 1 

2.3 RADIO CONTROL BOX BC-311-B 
a-General. 

Radi.o C.ontr.ol B.ox BC·311·B includes 4 Lamps 
LM·32 (2 in use and 2 m.ounted spares), 1 N.o. 8 s.ocket 
type set screw wrench and 1 c.ontr.ol b.ox base. Radi.o 
C.ontr.ol B.ox BC·311·B c.ontains all rem.otely .operated 
c.ontr.ols f.or Radi.o C.ompass Unit BC·310·B and is 
c.onstructed f.or m.ounting in a rigid c.onduit system 
(see Figure 14). This b.ox is in tw.o secti.ons. The rigid 
c.onduit is attached t.o the radi.o c.ontr.ol b.ox base and 
the wires s.older t.o terminal b.oard TB10. Electrical 
c.onnecti.ons are made fr.om TB10 t.o the radi.o c.ontr.ol 
b.ox panel by means .of a plug·in arrangement sh.own in 
Figure 15. The panel c.ontaining the c.ontr.ols is secured 

Tube VT-66 VT-86 VT-87 VT-93 VT-94 VT-96 
Heater V . . . .. . . .... . . .. . . . . . . . . 6 .3 6.3 6.3 6 .3 6 .3 6 .3 
Heater A .. . .. . . .. .. .. . .. . . . .. .. 0.7 0.3 0.3 0 .3 0.3 0 .8 
Esg. V . . ... . . .. . .. .. . . . . ... ... . 250. 100. 100. 125 . 

~~g.VV: : '. : '. : '. : '. : '. : : : : : : : : : : : : :: 
250 . 250 . 250. 250. 250 . 250 . 

- 16.5 - 3. - 3. * - 3. - 8 . - 5. 
Ip ma .. .. .. . . . .. . ... . . ... .. . .. . 34,. 7. 5.3 10. 9. 6. 
Isg. ma . . . .. . . . ... .. . . . . .. . . . " 6.5 1.7 5.5 2.3 
Mu ... . . .. .. . . . . . . . .. . . . . .. . . . . 200. 1,160 . 880. 800. 20. 35 . 
Rp . .ohms .... .. ...... . . . . . ... .. 80,000. 800,000. 800,000. 600,000. 7,700. 11,300. 
Gm umh.os .. , .. . . . . . . .. . . . . . . . . 2,500. 1,450 . 1,100 . 1,325. 2,600. 3,100. 

*NQte: V.oltage.on c.ontr.ol grid N.o. 1 and c.ontrol grid N.o. 3. 
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DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.3 a (continued) 

to the mounting base by means of three captive screws · 
and a plug release screw. The panel is rem~>ved from 
its base by first unscrewing the three captlve scre'Ys 
and then unscrewing the plug release screw located m 
the lower left corner. 

b-Tuning Crank. 

The tuning crank operates the remote dial and is 
connected through a train of gear~ to :runing Sha!t 
MC-124 and ganged tuning capacltor.m the RadlO 
Compass Unit BC-310-B. The gear ra~lO between the 
remote knob and Tuning Shaft MC-124ls 1 to 2. 

c-Controls. 

The following control items ap~ear in the Radio Con­
trol Box BC-3H.B: dial; Tunmg Meter 1·70; ~and 
switch; OFF-COMP.-REC. ANT.-REC. LOOP sWltch; 
LIGHTS knob; AUDIO knob; COMPASS knob; and 
TEL jack. The functions of each one of these c~)Otr~ls 
are identical with those on the local panel descnbed m 
paragraph 2.1-c. A marker beacon test swit~~, marked 
M.B.TEST, is provided at the remote pOSitlOn only. 
By depressing this button the pilot is able to light the 
marker beacon indicator lamp and thereby test the 
operation of the marker beacon receiver if on~ is used. 
A set screw wrench is mounted on the gear dnve plate 
inside the panel. 

2.4 LOOPS 

a-Loop LP-13-B 

Loop LP.13.B consists of a 4 turn coil with center 
tap, enclosed in an electrostatic shield of streamline 
cross section. At the top of the shield is a gap which is 
insulated, weather.proofed and water-proofed with .a 
vulcanized rubber covering. (See Figure 16.) Electrl' 
cal connection to the mounting is made through the 
three pin terminals in the base of the loop. Pr~per 
positioning and alignment of the loop and the mountmgs 
is effected by the flat key on the loop base. Loo:r LP-
13-B fits Loop Mountings GS·7·B, GS·8-B an GS-
8·C. 

b-Loop LP-15-B 

Loop LP-15-B is identical electrically with LP-13·B. 
It differs mechanically only in that it contains the 
necessary air connection for attachment of Loop Ice 
Remover M-186-B for ice removal operation. The 
air which inflates the ice remover does not circulate 
around the wires as the air passage in the loop is entirely 
separated from the loop shield. The air tube in the ice 
remover is attached to the tapped hole in the loop. 
When the ice remover is not installed this hole is closed 
by the air connection cover. Loop LP·15-B fits Loop 
Mountings GS-7-B, GS·S·B and GS-S-C. 

2.5 LOOP MOUNfINGS 

a-Loop Mounting GS-7-B (Fixed Loop) 

. Lo?p Mounting GS.7.B provides a means of install· 
mg elther Loop LP.13-B or Loop LP-15·B in the hom· 

ing position on the airplane. The loop is locked in the 
mounting by means of two stainless steel adjusting 
screws. These screws provide a means for rotating the 
loop through a total angle of plus or minus 10°. The 
5 and 10 degree points are engraved on the movable 
portion of the mounting and the fiducial line is on the 
fixed part. (See Figure 17.) This adjusting means is 
used only when the loop is being installed, as the loop 
is normally locked and fixed. Connection of the air 
line for ice removal operation is made at the tapped 
hole, which is closed with the plug supplied for use 
when the air line is not connected. A socket is pro­
vided for Plug PL-I08 on Cord CD-3Il for connection 
to Radio Compass Unit BC-310-B. Location of the 
four mounting holes is identical with those on rotable 
Loop Mountings GS-8-B and GS-8-C. 

b-Loop Mountings GS-S-B and GS-8-C 

(Rotatable Loop) 

Either Loop Mounting GS-8-B or GS-S-C includes 
one Swivel Joint MC-lS2 and one Lamp LM-32. 
Loop Mountings GS-S-B and GS-S-C are identical with 
the exception of the azimuth scale. The azimuth scale 
on Loop Mounting GS-8-C is inverted and therefore 
only readable when the loop is mounted on the under­
side of the aircraft. 

Loop Mountings GS-S-B and GS-8-C (rotatable loop) 
have the same mounting dimensions as Loop Mounting 
GS-7-B (fixed loop). The upper housing contains the 
collector rings on the rotating spindle and the collector 
ring brushes wired to a socket for Plug PL-I08. Cord 
CD-3Il provides for connection to Radio Compass 
Unit BC-310·B. Each mounting permits continuous 
rotation of the loop and determination of its angular 
position with respect to the center line of the aircraft 
fuselage (See Figure 18). The azimuth scale is gradu­
ated in 1 degree steps from 0 to 360 degrees with the 
10-degree graduations numerically marked from 0 to 
350 degrees. When installed, rotation of the left side 
of the handwheel away from the operator causes an 
increase in scale readings. A clutch mechanism, lever 
operated, is provided for locking the loop in any posi­
tion and may be conveniently operated from any posi. 
tion of the handwheel which rotates the loop. A 
vernier adjustment is also provided for rotating the 
loop and is operable when the clutch lever is engaged. 
This vernier adjustment has a gear ratio of approxi­
mately 120 to 1 and may be fitted with Tuning Unit 
MC-127 for vernier oJ;>eration. An adjustable click 
mechanism prevents drtft of the vernier control under 
vibration (see Figures IS, 24, 32). The azimuth scale 
and clutch assembly are inclosed in a protective housing 
containing a glass window through which the index 
and scale are visible. A Lamp LM-32, under control of 
a toggle switch and connected by Plug PL-Il7 to a 
14.25·volt power source provides illumination for the 
scale. The index and aZlmuth scale are adjustable to 
anyone of four equally spaced angular positions with 
res'pect to the loop in order to allow for various types 
of mstallations. In addition to this quadrature adjust­
ment, the scale is capable of fine adjustment with 
respect to the loop for ± 15 degrees. When Loop 
LP-13-B or LP-15-B is in place the loop is secured by a 
lock which may be operated by a screwdriver. The lock 
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DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.5 b (continued) 

is turned to the left to insert the loop and locks when 
turned one-half revolution to the right. Additional 
locking is effected by two set screws. The lock is pre­
vented from creeping under vibration by means of a 
spring-actuated pin which fits into the screw driver 
slot in the head of the lock pin. 

2.6 LOOP ICE REMOVER M-1S6-B 

Loop Ice Remover M-186-B is a rubber jacket which 
may be assembled on Loop LP-15-B when protection 
against ice formation on the loop is desired. The self­
contained air tube is connected, by means of a threaded 
fitting, to the air passage in the loop. Inflation and 
deflation of this tube will break the accumulated ice 
from the loop. Thc air supply is the same as that 
which supplies the ice removers on other parts of the 
aircraft. Inflation will occur in 40 second cycles; about 
8 seconds is required for inflation and deflation. The 
surface of the ice removcr is coated with graphite, a 
conducting material which prevents puncture of the 
rubber from static charges. These charges are con­
ducted off to the loop shield by four rivets in the trailing 
edge of the jacket. 

2.7 LOOP MOUNTING CAP M-169-A 

This cap fits Loop Mountings GS-7 -B, GS-8-B and 
GS-8-C and should be inserted in the mountings to 
prevent entry of water and dirt when the loops are 
not installed. 

2.S COMPASS INDICATOR I-65-B (Includes one 
J..,amp LM-32) 

Two Compass Indicators 1-65-B will usually be used 
with Radio Compass SCR-242-B, one for local opera­
tion and one for remote operation. No loss of per­
formance will result, however, if one of the indicators 
is disconnected, and a 20,000 ohm resistance added as 
described in Section 3.3 f. The indicators are designed 
for instrument panel mounting, and must be individu­
ally shock mounted if the instrument 'pa~el is no~ pr~­
vided with shock absorbers. The mdlCator dIal IS 
marked with a small conventionalized figure of an air­
plane to indicate "On Course" ~ight. !he dial. mark­
ings and pointer are coated wIth lummous pamt for 
visibility during night flying. Rim lighting is provided 
by Lamp LM-32 through a lighting ring behind the rim 
of the case. The lamp is connected to the socket for 
Plug PL-1l7. The movement is of the iron-core 
dynamometer type. The field coil is center-tapped and 
serves as the plate inductance for the audio oscillator, 
being resonated by capacitor Cll which is mounted 
inside the case. This capacitor may be replaced by 
removing the dust cover of the indicator and the two 
mounting screws which hold it in place, and withdraw­
ing it until the soldering lugs are accessible. Terminals 
2 and 4, of the socket marked "PL-1l8" connect to the 
moving coil, and terminals I, 3 and 5 to the field wind­
ing (See Figure 20). 

2.9 TUNING SHAFT MC-124 

This is a flexible mechanical cable with an inner 
flexible twisted-wire shaft. It is used to couple the 
tuning control of Radio Control Box BC-3ll-B to the 
tuning drive mechanism of Radio Compass Unit BC-
310-B. (See Figure 22.) 

2.10 JUNCTION BOX TM-180-B (Includes 3 
Fuses FU-2S, 1 in use and 2 mounted spares). 

Junction Box TM-180-B is used primarily for inter­
connecting the various units of the equipment for 
testing, but may also be used for installations in air­
planes not provided with a built-in connector panel. 
The junction box is provided with all of the sockets 
necessary for interconnecting the units of the radio 
compass, the primary power source, the marker beacon 
receiver and the marker beacon indicator. In addition, 
a jack is provided to receive Plug PL-55 for interphone 
connection when used. Three Fuses FU -28, IS ampere, 
are mounted in the junction box, one in the positive 
side of the low voltage power lead and two mounted 
spares. (See Figure 21). 

2.11 TEST BOX BX-1S-B 

Test Box BX-18-B is equivalent to the mounting base 
of Radio Control Box BC-311-B except that, instead 
of a conduit entrance, a socket is provided to receive 
Plug PL-121. The test box, plus the operating panel 
of Radio Control Box BC-311-B, functions in the same 
way as the normal complete Radio Control Box BC-
311-B and is used only for test purposes. (See Figure 
59.) 

2.12 CORD CD-311 

Cord CD-311 consists of three insulated flexible 
leads in a flexible metallic conduit as shown in the 
assembly drawing, Figure 57 and in Figure 22. It is 
fitted at each end with a Conduit Elbow FT-184 and a 
Plug PL-I08. Cord CD-311 is furnished either 72 
inches, 84 inches or 110 inches long for various aircraft 
installations. Do not alter the length of this cord. 
Where this length is greater than needed the excess 
should be coiled up and not cut off as the Radio Com­
pass Unit BC-310-B is adjusted to operate with the 

. capacitance of these three cord lengths as supplied. If 
longer cords are required, a report should be forwarded 
through proper channels. Fabrication of longer cords 
should not be attempted in the field without specific 
approval and engineering direction as any change in 
the capacitance of this cord will seriously affect the op­
eration of the radio compass. 

2.13 PLUGS 

Radio Compass SCR-242-B is equipped with 8 types 
of plugs. None of these plugs are interchangeable. 
Some of the plugs are used at different places and may 
be inadvertently inserted in the wrong socket, however 
this will not damage the equipment. These plugs are 
complete except for conduit ferrule and ferrule coupling 
nut. The number of connectors, sizes of ferrule, ferrule 
coupling nut, and conduit are listed in the following 
table. 
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DETAILED DESCRIPTION OF PRINCIPAL COMPONENTS 

2.13 (continued) 

Air Corps. Drawing No. 
Ferrule Flexible 

No. of Connectors Coupling Conduit Size Location 
Plug No. 2 Amp. 10 Amp. 25 Amp. Nut Ferrule (Inside Dia.) of Plugs*" 

PL-10B 4 36A2212-2 36A2213-2 % 2 at CD-311 
1 at TM-1BO-B 

PL-1l2 7 2 36A2212-4 36A2213-4 % 1 at TM -1BO-B 
PL-1l7 1 SC-D-2331* SC-D-2331 * Ys 1 at ea. 1-65-B 

1 at GS-B-B 
PL-llB 3 2 36A2212-4 36A2213-4. % 1 at ea. 1-65-B 

2 at TM-IBO-B 
PL-1l9 2 36A2212-2 36A2213-2 % 1 at BC-310·B 
PL-121 14 4 36A2212-6 36A2213-6 ] 1 at 13C-311-B 

1 at TM -IBO-B 
PL-122 IB 4 36A2212-6 36A2213-6 .L 1 at BC-310-B 

1 at TM-1BO-B 
PL-123 2 36A2212-4 36A2213-4 % 1 at TM-IBO-B 

*Refers to Signal Corps plug assembly drawing. 
**Plugs for Junction Box TM-IBO-B are not used if aircraft ha a built-in connector panel. 
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INSTALLATION 

3.0 INSTALLATION 
3.1 BONDING AND SHIELDING 

Satisfactory operation of radio receiving equipment 
in aircraft will depend upon the efficiency of the shield­
ing and bonding of the ignition, generator and other 
electrical systems. The requirements for shielding and 
bonding set forth in Air Corps Technical Orders and the 
Handbook of Instructions for Airplane Designers should 
be exactly complied with in making any radio compass 
installa tion. 

3.2 ANTENNA REQUIREMENTS 
Radio Compass SCR-242-B is designed to operate in 

conjunction with a vertical antenna having an effective 
height of .03 to 0.6 meters, a capacitance of 50 to 200 
mmf. and a resistance of 1 to 10 ohms. While it is desir­
able to use an antenna whose characteristics fall within 
the above limits, satisfactory operation may be obtained 
with other antennas. The type of antenna which will 
be used in any particular installation will be dictated 
by considerations of space and support structures 
available on the aircraft. In some instances a standard 
vertical mast (Air Corps Dwg. 31-189) may be used, 
while in others it may be necessary to use stub masts 
and a "T" type antenna. 

3.3 INSTALLATION OF COMPONENTS 

a-Loop Mountings 
(1) General 

The loop mountings should be located on the fore 
and aft center line of the fuselage in a position as far 
as practicable from sources of engine interference, metal 
masses and conductors. In determining the actual 
location of the mountings, consideration must he given 
the space available for both the loop and loop mount­
ings, structural requirements, length of the Cord CD-
311, the location of the compass unit and other factors 
incident to the normal use of the aircraft. 

The type of mounting used will be determined by the 
requirements of the aircraft in which the radio compass 
is to be installed. Areas affecting safety in flight, opera­
tion of the aircraft and maintenance should not be 
obstructed by the mountings and associated equip­
ment. It will be necessary to provide a suitable mount­
ing plate securely attached to the structure of the air­
craft to support either type of loop mounting. In 
locating the mountinR holes, which are the same for 
both mountings (see Figure 53 and Figure 54), two of 
the diametrically opposite holes should be approxi­
mately parallel to the center line of the fuselage. The 
assembly of the mounting to the support should be 
such as to prevent water, oil, dirt, etc., from entering 
the fuselage. Loop Mountings GS-7 -B, GS-8-B and 
GS-8-C are electrically and mechanically inter­
changeable. 

(2) Loop Mounting GS-7-B (Fixed Loop) 
This mounting, having no operable controls, may be 

installed in a position normally inaccessible in flight. 
The mounting is secured by means of four U/I round 
head through bolts. The bolt heads may be covered 
with a plastic material to offer less air resistance. The 
broad nose of the mounting faces the front of the air­
craft. Plug PL-I08 on the Cord CD-311 is screwed 
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into the socket provided on the bottom of the mounting. 
When ice removal operation of the loop is desired, the 
air supply line is screwed into the threaded hole norm­
ally closed with the plug provided. The hole is tapped 
with a %/1 American Standard Taper tap for %/1 pipe 
size. The air supply line should be no smaller than %/1 
LD. The air line connection may interfere with the 90° 
rotation of the loop during installation, and if so should 
be removed when aligning the loop. 

(3) Loop Mounting GS-8-B or GS-8-C 
(Rotatable Loop) 

This mounting should be installed so that the hand­
wheel and vernier adjustment are readily accessible 
and the scale readable from the operator's position. 
For installations requiring the rotatable loop to be 
mounted on the bottom of the fuselage, Loop Mounting 
GS-8-C has been provided. This mounting is similar 
to,GS-8-B in all respects except that it has an inverted 
aZimuth scale, permitting the direct reading of bearing 
degrees from the inverted position. 

The mounting may be installed on its support in any 
of the four quadrantal positions, as it is possible to 
rotate the lower housing assembly 90, 180, or 270 
degrees relative to the loop and upper housing. This 
is done as follows: 

(a) Remove handwheel, being careful not to damage 
scale, after unscrewing the two set screws in the 
handwheel hub. 

(b) Release the set screw and unscrew the nut 
securing the outer tubing to the lower housing. 

(c) Back out the positioning screw below the nut. 
(d) Rotate the lower housing to the desired position­

ing hole (90-180-270 degrees). 
(e) Replace positioning screw. 
(f) Tighten nut using a spanner wrench. It is of 

the utmost importance that this nut be very 
tight. Lock with set screw. 

(g) Reassemble handwheel to give desired scale 
reading. Tighten two set screws in hub. 

As supplied, the distance between the bottom of the 
mounting flange and the bottom of the hand wheel is 
20Y2/1. In certain installations it may be necessary 
to decrease or to increase this dimension. This may be 
done by changing the length of the drive tube and the 
outer tubing. This alteration however is not authorized 
by p~rsonnel other than those of the Signal Corps 
R~palr Shops and of the Signal Corps Radio Sections at 
Air Depots. A lathe is required to insure that the cut off 
is perpendicu~ar wit~ the, axis of the tubing. The pro­
cedure for thIS modIficatIOn follows: (See Figure 23.) 

(a) Remove handwheel (see 3 (a) above). 
(b) ~e~ove lower housing after lower nut and posi­

tIOlling screw has been removed. 
(c) Remove outer tubing from upper housing after 

upper squeeze nut and positioning screw have 
been removed. 

(d) Remove the collector ring covers and the six 
screws holding the bearing retainer to the upper 
housing. Carefully lift the brushes over the 
collector rings as the entire rotating assembly 
and ?all bearing are withdrawn from the upper 
housmg. 

(e) Remove the drive tube from the collector ring 
assembly and from the handwheel arbor after 



INSTALLATION 

3.3 a (3) (continued) 

removing two screws, one bolt, and two taper 
pins. 

(f) The disassembly is now comple~e. ~efer ~ext to 
Figure 23 which gives the detaIl dnD:ensIO?s of 
the drive tube and the outer tube whIch wIll be 
either shortened or, if the assembly is to be 
lengthened, replaced. The dimension "D" reo 
ferred to is the desired distance between the 
lower side of the mounting flange and the bottom 
of the hand wheel. "D" as the mounting is 
supplied is 20Yz". "D" cannot be less than 
819{6", nor should it exceed 36". The dimensions, 
tolerances, and materials specified must be 
closely adhered to. 

(g) Assemble drive tube to collector ring spindle and 
hand wheel arbor using glyptal cement. Assemble 
bolt and two screws and drill and ream new holes 
for taper lins. C~refu~ly seal arou,nd bolt, 
screws, an taper pInS wIth glyptal. fhe pas· 
sage through the arbor, drive tube, and collector 
ring spindle should be practically air-tight (the 
air for the ice remover passes through this pas· 
sage) hence the use of the cement. 

(h) Slide rotating assembly into upper housing, 
being careful not to damage the brushes. Be 
sure the rubber gasket, which makes the water· 
tight seal under the bearing retainer, is in place. 
Assemble and stake the six screws in the top of 
the housing. Replace the collector ring covers. 

(i) Replace the lower nut and the upper squeeze nut 
of the outer tubing. Assemble with upper hous· 
ing and tighten positioning screw. The upper 
squeeze nut must be turned up very tight before 
locking with its set screw. Use a spanner wrench 
for this operation. 

(j) Assemble lower housing in its desired position 
and tighten positioning screw. This screw must 
be tightened up hard. Lock with set screw. 

(k) Reassemble handwheel. 

When rotated in the slip stream the loop is subjected 
to severe stresses and vibrations. If the mounting is 
not securely fastened, these stresses become dangerous. 
In addition to the four bolts on the mounting flange the 
mounting must be further secured by a support 
clamped to the lower end of the outer tube. The sup­
port must be rigidly attached to the aircraft structure. 

Plug PL-I08 on the Cord CD·311 is assembled into 
the socket provided on the upper housing. 

Plug PL·1l7, connected to the 14 volt instrument 
lighting line, is plugged into the socket so marked on 
the lower housing. 

The vernier worm shaft is rotated by means of Tuning 
Unit MC-127 which is installed on the fitting provided. 
An additional fitting is provided for attaching a flexible 
shaft for remote control or azimuth indication. 

If ice remover loop operation is required, the air line 
is connected to Swivel Joint MC·182 in the hand wheel 
arbor. The swivel joint is threaded with an American 
Standard Taper die for :VB.inch pipe size. The inside 
diameter of the air hose or tube should not be less than 
:VB-inch. 

Accurate setting of the loop with the azimuth scale 
reading can be made by loosening the four screws under 
the handwheel, adjusting the scale (it can be shifted 
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plus or minus 15 degrees), and ri:ghte?in~ up the screwS. 
Drift of the vernier shaft by VIbratIOn IS prevented by 

the click mechanism provided. T he co~pression. of ~he 
spring regulating this action can be va~JCd by adJustmg 
the screw on the top of the lower hOUSIng. 

b-Loops 
In assembling Loop LP·13-B or Loop LP-15 ~13 in the 

loop mOlIntings the procedure below should be followed: 

(1) Assembly in Loop Mounling GS-7-B 

(a) Back out the two adjus ting screws on the mount-
ing all the way. . 

(b) Plug the loop in the mountIng and rotate 
through 900 so that en~raved figurcs line up 
with fiducial line on the SIde of the outer mOUDt­
ing. The air line connection, if attached, may 
interfere with this rotation. 

(c) Carefully adjust the loop, by sighting.' so that 
it is parallel to the fore and aft aXIS of the 
fuselage. 

(d) Note the angular reading a?? rotate .the loop 
back 900 to its normal POSItIon (leadmg edge 
in front). . ' 

(e) Press the loop all the way down In m.ountmg 
and screw in the adjusting screws. ConSIderable 
pressure will be required to seat. the loop as ~he 
air and weather seal of the loop In the mountlI~g 
is made by compression of the rubber gasket In 
the mounting. . 

(f) Before the final adjustment is made, the adjust· 
ing screws should be backed all the way out and 
the exposed threads coated with glyptal cement. 
Then turn the adjusting screws until the a~gular 
reading noted above is obtained and tIghten 
them lirmly. The adjustmenls must be made 
and the screws tightened before the glyptal 
cement hardens. 

(g) To remove the loop from the mounting,. back 
out the adjusting screws. If the loop IS reo 
moved, Loop Mounting Cap M·169·A should 
always be installed to prevent dirt a~d water 
from entering the mounting. The cap IS locked 
in place by means of the two adjusting screws. 

(2) Assembly in Loop Mountings 

GS-8-B and GS-8-C 

(a) Push in the detent pin wilh a screw dri.ver blade 
and rotate the locking pin in the mountmg to the 
"Unlock" posilion. Hack oUl the lWO set screws. 

(h) Plug the loop in the mounting and push down 
all the way. While pushing down turn the I~ck. 
ing pin with a wide thick·hladed screw dnver 
1800 to the "Lock" position. The pin must be 
turned in a clockwise direction. He sure the 
detent engages in the slot in the locking pin. 
Considerable pressure will be required to seat 
the loop as the air and weather seal of the loop 
in the mounting is made by compression of the 
rubber gasket in the mounting. Tighten the 
two set screws. 

(c) To remove the loop, hack out the set screws ~nd 
rotate the locking pin 1800 counter clockWIse. 
If the loop is removed, Loop Mounting Cap 
M·169·A should always be assembled to prevent 
dirt and water from entering the mounting. 
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INSTALLATION 

3.3 b (2) (continued) 

The cap is locked in place by means of the 
locking pin and the two set screws. 

c-Loop Ice Remover M-186-B 

Loop Ice Remover M-186-B is assembled on Loop 
LP-15-B as follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

Cll) 

Remove the air connection cover from the loop. 
This cover is locked by means of a set screw. 
With "Talon" fasteners completely opened, 
screw the ice remover plug connection into the 
tapped hole in the loop until tight. Make this 
connection tight so that a bulge does not occur 
in the ice remover thereby preventing the zipper 
from closing. If the connection tightens beyond 
its normal operating position, remove the thin 
rubber gasket from the connection and tighten 
until normal position is reached. Moistening 
the washer with water or saliva will prevent its 
curling up or tearing when the connection is 
tightened. 
Stretch the ice remover over the.base of the loop, 
adjusting the connection to suit. 
Stretch the jacket over the rest of the loop 
preparatory to closing. 
Using tire talc, dust the inside of the jacket 
between the loop and the rubber before closing. 
Engage the "Talon" slides. Make certain that 
the tongues at the end of the zipper are pushed 
as far as they will go into the end block before 
the sliders are started. Place safety wire through 
the forward hole in the slider. Then bear down 
on slider while pulling it forward. DO NOT 
FORCE. Form the rubber jacket around the 
loop by hand until the zipper chains are close 
together. The sliders must slide easily and 
freely. If they do not slide freely, inspect the 
edge of the zipp.ers and inside of scoops and 
remove any partICles of rubber ove~ which the 
sliders must ;pass. When the shders move 
freely bring shders together at .the base of ~he 
loop and tie them together wIth safety WIre. 
When opening the slider put a piece of safe~y 
wire in the rear hole of the shder and whIle 
pushing down on the slider with the thumb 
exert a backward pressure. 
Clean fasteners and underside of flap with high 
test gasoline. 
Apply one coat of Air Corps # 20-3.7 -B ce-?J-ent to 
both the jacket and the flap. AVOId gettmg any 
surplus cement on fasteners .. Allow to. ~ry. 
Press flap in place by crowding the traIlmg edge 
of the jacket and the flap together at the same 
time. Roll down smooth. Figure 19 shows the 
completely assembled loop and .ice remover. . 
The air pressure at the mountmg should be SIX 
to eight pounds. 
Test for punctures or air leaks in jacket in ac­
cordance with Paragraph 6.2 e. 

d-Radio Compass Unit BC-310-B 
(Includes Mounting Ff-145-B) 

Radio Compass Unit BC-310-B should be installed 
so that the panel controls are accessible to the operator. 
Sufficient clearance must be allowed on all SIdes for 

free action of the shock absorbers, and for removing the 
unit from the mounting. Additional clearance should 
be provided on the right side of the cabinet toward the 
front tOjermit easy adjustment of the loop gain and 
threshol sensitivity controls. Provision is incorpora­
ted in the radio compass unit for changing the location 
of socket (150) from the front panel to the right side 
of the chassis. This operation is effected by removing 
the four screws which secure the socket and the four 
holding the socket hole cover plate (158) and inter­
changing the positions of these items. Care should be 
taken not to break the wires connected to the socket or 
damage the terminals. Mounting FT-145-B should be 
secured to the principal structure of the aircraft by 
eight No. 10 screws. Mounting dimensions are shown 
on Figure 50 and Figure 51. The mounting and 
chassis should be bonded to the metallic framework of 
the aircraft by lengths of copper braid long enough not 
to interfere with the action of the shock absorbers. 
The braid to the chassis may be soldered to a lug under 
a panel screw. 

e-Radio Control Box BC-311-B 

Radio Control Box BC-3ll-B should be located 
where the panel will be easily visible and the controls 
accessible to the operator. Consideration must be 
given to providing clearance for connection of Tuning 
Shaft MC-124 and the conduit in which the cable to 
the connector panel or junction box is carried. 

No mounting holes are provided in the base of the 
control box since the requirements will vary with 
individual installations. In drilling such holes, care 
must be taken not to damage the wiring in the base, 
and to clean out carefully all metal chips to avoid the 
possibility of short circuits or fouled gears. 

f-Compass Indicator I-65-B 

Compass Indicator 1-65-B is designed for standard 
3>i-inch instrument panel mounting. Space is norm­
ally available on the instrument panel near the other 
flight instruments for the remote indicator. The local 
indicator should be located where it will be easily visible 
to the operator. If Loop Mounting GS-8-B or GS-8-C 
is used, the local indicator should be located near the 
rotator. Mounting dimensions for Compass Indicator 
I-65-B are shown in Figure 56. Clearance must be 
allowed for the installation of the connecting cables. 
It will not be necessary to shock-mount the compass 
indicators if the panel on which they are mounted is 
provided with shock absorbers. For other installations, 
shock-mounting must be provided. The lighting cable, 
which is terminated in Plug PL-1l7, should be con­
nected to the 3-volt instrument lighting system. If 
such a system is not available, a 60-ohm 5-watt resistor 
must be connected in series with the 14 volt d.c. supply 
and the lighting cable to each indicator. When only one 
compass indicator is used, it will be necessary to connect 
a 20,000 ohm Yz watt resistor between terminals 3 and 5 
of the unused plug socket in the junction box. If a 
junction box is not used the resistance is connected 
between terminals in the aircraft's junction box cor­
responding to terminals "W" and "V" of the schematic 
diagram. The addition of this resistance is necessary 
to maintain the audio oscillator output voltage at its 
proper value. 
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INSTALLATION 

3.3 (continued) 

g-Tuning Shaft MC-124 

Sharp bends in this shaft should be avoided. Where 
bends are necessary, the radius of bend should be as 
large as practicable, and in no case should it be less 
than 6 inches. The shaft must be held firmly in place 
to prevent movement and must be well bonded. The 
right angle drive (133) in the radio compass unit, to 
which the tuning shaft is connected, may be rotated to 
anyone of three positions by removing the two screws 
which hold it to the panel. Slotted screw holes permit a 
variation of :1:20 degrees from anyone ofthe three posi­
tions. Before connecting Tuning Shaft MC-124, the 
dials of the radio compass unit and radio control box 
must be set at the mark ALIGN which appears at the 
high frequency end of band. 

h-Junction Box TM-lS0-B 

Junction Box TM-lS0-B is primarily intended for 
use in connecting the units for testing. It may, how­
ever, be installed in aircraft not provided with a built­
in junction box or connector panel. No mounting 
holes have been provided; these should be drilled at 
the time of installation. Three Fuses FU -28, 15 amp. 
rating, two of which are spares, should be mounted in 
the junction box. 

i-Cord CD-3Il 

This cord connects, by means of its terminal Plugs 
PL-I08, the Radio Compass Unit BC-310-B and the 
loop mounting (GS-7-B, GS-8-B or GS-8-C). The 
sheath of the Cord CD-3Il should be bonded to the 
metallic structure of the aircraft. Do not alter the 
length of this cord. If it is too long, the excess may 
be coiled wherever convenient. If it is too short a 
request for a longer cord should be forwarded through 
the proper channels. 

j-Plugs and Wiring 

Plugs and wiring (refer to Par. 2.13) should be in 
accordance with applicable installation drawings for the 
particular aircraft. The interconnecting cables should 
be run in rigid conduit if practicable. Where rigid con­
duit is not provided in the airplane, shielded flexible 
cables should be used. The conduit or shields must be 
bonded to the principal metallic structure of the air­
craft. Refer to the Handbook of Instructions for Air­
plane Designers and to the applicable drawings. 

The wires in the conduit should be bundled and taped 
or wrapped with cord for about 2 inches back from the 

plug. This prevents possible abrasion of the insulation 
by the conduit ferrule. 

In soldering wires to the plug terminals the following 
method should be employed: 

(1) Disassemble the plug by removing tbe spring 
retainer ring and withdrawing the plug body 
from the shell. Remove the slotted bakelite 
disc and withdraw the terminals from the plug 
body. 

(2) Remove the insulation on the individual wires 
for a distance of VB -inch and tin the ends of the 
wires. 

(3) Run all wires through the metal shell of the plug. 
(4) Slip a VB-inch length of spaghetti tubing over 

each wire, leaving the tinned ends clear. 
(5) Tin the cups of the terminals, being careful not 

to spill solder into the pin receptacle. 
(6) Solder the terminals to the wire, using sufficient 

solder to fill the cups. Test each terminal to be 
sure that the joint is secure. 

(7) Reassemble the plug body in the metal shell, 
making sure that each terminal is in its proper 
place in the plug body, and tha t the spaghetti 
tubing is pushed down over the soldered joint. 
The plug retaining ring should fit snugly around 
the groove in the plug shell. If the ring is bent 
away from the groove it may cause grounds on 
the socket pins. 

k-Cooperation with Other Equipm.ents 

(1) Maricer Beacon Receiving Equipm.ent 
Provision has been made to supply 14 and 220 volts 

direct current for operation of the above equipment. 
(See Figure 45). A push type toggle switch is provided 
at Radio Control Box BC-3Il-B so that a temporary 
ground may be applied to the screen of the marker 
beacon receiver tube. This causes the marker beacon 
indicator to flash, thus indicating the equipment .is io 
operating condition. 

(2) Interphone 

The audio output of Radio Compass SCR-24.2-B may 
be connected to the input of the interphone at the 
junction box jack, or terminal. The output of Radio 
Compass SCR-242-B is satisfactory for a two-place 
inter phone without amplification; if more than two 
headsets are used amplification will be required. Plugs 
must be removed from the jacks in the radio compass 
unit and radio control box in order to complete the 
connection from radio compass output to the inter­
phone circuit. 
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4.0 PREPARATION FOR USE 
4.1 TEST BEFORE INSTALLATION IN AIR­
CRAFT. 

Considerable time and trouble will be saved if the 
compo~ent~ of Radi~ Compass SCR-242-B ~o b~ in­
stalled m aIrcraft are mterconnected as shown m FIgure 
44 and tested before installation. If a standard transmis­
sion line test set-up, Fig. 2S, is available, the perform­
ance of the equipment should be measured in accor~­
ance with paragraph 6.9. If the above test set-up IS 
not available the components should be properly inter­
connected and tested as follows: Tune in several radio 
stations in each band. On each station operate the 
equiEment on the COMP, REC.ANT., and REC. 
LOOP positions. When operating the equipment on 
COMP swing the loop right and left and note the 
de~ees loop ro~atioIl; required to produce full scale 
indicator deflectIOn WIth the COMPASS control set on 
maximum. This should be less than S degrees. Note 
the "On Course" and "Reciprocal" bearings. The 
"On Course" bearings should check geographic~l bear­
ings within I degree. From a knowledge of the dIstance, 
pow~r, and direction of the station a rough che?k may 
be obtained of the performance of the eqUIpment. 
These tests should be made in a frame test shack in an 
isolated spot free from electrical interference and at 
least 200 feet distant from large electrically conductive 
objects such as buildings, hills, power lines, railroads, 
etc. Sensing or bearing accuracy checks can not 
be relied upon if lllade inside or close to buildings 
with llletal structures or large electrically con­
ductive objects unless radio compass bearings check 
actual geographical bearings. The sensing of the radio 
compass should .be such. th~t the in.dic~tor pointer 
points to the statIOn; that IS, If ~he statIOn IS t? t~e left 
of the axis of the loop (see FIgure 2S) the mdlCator 
should point le~t, if station is on ~he r!ght th~ indicator 
should point nght. The folloWlDg mspectlOn should 
be made prior to installation: 

(I) Check list of parts and see that all parts are in 
good condition. 

(2) Test all tubes in a tube tester and insert them 
in the radio compass unit, making sure that they 
are firmly scated in their respective sockets and 
that all grid clips and grid cap shields are pushed 
down tightly. 

(3) Check safety wiring of dynamotor. 
(4) Check all lamps and fuses, both operating and 

spares. 
(S) Check operation of tuning drives and all con-

trols for freedom of operation. . 
(6) Check operation of LOCAL-REMOTE SWItch 

and ascertain that the band switching mechan­
ism is operating properly on local and remote 
positions. 

(7) Allow the equipment to operate for at least one­
half hour. Check operation of headset in local 
and remote TEL jacks. Vibrate or jar the equip­
ment. Any clicks or increase in noise will re­
quire a thorough investigation and removal of 
the cause. Improper soldering of wires to the 
plugs and noisy vacuum tubes are the usual 
sources of trouble. 

(8) If the equipment does not seem to be operating 
satisfactorily, the interconnecting leads and 
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vacuum tubes should be rechecked and equip­
ment known to be operating substituted for the 
faulty component. If the faulty component is a 
Signal Corps item it should be returned to the 
Signal Corps Repair Section at the appropriate 
Air Depot for repair or replacement. 

4.2 ADJUSTMENTS AFTER INSTALLATION 

After the radio compass has been installed in the air­
craft, the following tests and adjustments should be 
made before placing the equipment in service. 

a-Initial Checks 

(I) Before turning on the radio compass, check the 
battery voltage and polarity at the fuse in the 
jtillction box. The fuse tenninals should be 
+ II to + IS volts with respect to ground, re­
gardless of engine speed. 

(2) Check the vacuum tubes to ascertain that they 
are securely seated in their sockets, and that 
the grid clips and grid shield caps are making 
positive contact and are not shorting. 

(3) Inspect the loop to see that it is firmly seated 
and that the locking screw in the loop mounting 
is turned with the arrows pointing toward 
"LOCK" and that the additional locking set 
screws are secure. The loop mounting and 
mounting screws should be water-proofed with 
Permatex No. I sealing compound, or equal. 
The screw holes of the loop mounting must be 
:eroperly filled to provide optimum streamlining. 
Check the Loop LP-I3-B or LP-IS-B for cracks 
or damage which may admit moisture and thus 
impair the compass operation. 

(4) If a Loop Mounting GS-8-B or GS-8-C (rotatable 
loop) is used, check for rotation both with the 
handwheel and with the azimuth vernier control. 

(5) Test the operation of Tuning Shaft MC-I24 and 
the connections at both local and remote posi­
tions. When yroperly connected, the align marks 
on both loca and remote dials are in the same 
relative positions and the frequency calibrations 
coincide. 

(6) Check the Mounting FT-I4S-B base screws. 
Safety wire the ganged snapslides of Radio Com­
pass Unit BC-3IO-B through hole in slide and 
back of slide retaining block. 

(7) Check Radio Control Box BC-3Il-B for tight­
ness of mounting to aircraft structure, and check 
mounting screws on panel for tightness. 

(8) Check the vertical antenna and see that the con­
nections are properly and securely made. 

(9) Be sure that Cord CD-3Il is supported, taped, 
and bonded. Check tightness of ferrule coupl­
ings on the plugs. 

(10) Check for presence and operation of instrument 
lights. Also check lamp controls. 

(II) Using a Headset HS-I8, check receiver operation 
on all three bands, then check compass operation 
and indicator response. Jar the compass unit to 
check for possible Sources of noise. 

(12) Switch the compass on and off and note whether 
or not the magnetic compass is affected. 

(13) Check for effects of other radio equipment in the 
aircraft upon the communicational and navi­
gational performance of the radio compass. 
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4.2 a (continued) 

(14) 

(15) 

(16) 

(17) 

Also, determine the extent of any interference 
produced by the radio compass in other radio 
equipment. 
Turn the OFF-COMP-REC.ANT-REC.LOOP 
switch to COMP and head the plane toward a 
transmitting station of known direction. If a 
rotatable loop mounting is used, it should be set 
for a 0 azimuth dial reading. 
Tune the compass unit to the transmitting 
station and observe the tuning meters to be sure 
they are functioning properly. 
Swing the aircraft about 15 degrees to the right 
of the transmitting station and observe the com-
pass indicators. Refer Fig. 26. The pointers 
should deflect toward the left of the dial. Re­
peat the test, heading the plane 15 degrees to the 
left of the transmitting station. The compass 
indicator pointers should deflect to the right of 
the dial. The sensing may reverse if either the 
loo:r or antenna is mounted on top of aircraft 
an the other beneath, or if the indicator or 
loop leads are reversed. If the sensing is reversed 
to the above it can be corrected by reversing 
leads from the moving coil (2 and 4) of each 
indicator at the junction box or connector panel. 
The leads in Cord CD-311 should not be 
disturbed. 
With the AUDIO control at maximum. tune 
through each band with the engines stopped and 
note the noise level. Repeat the test with the 
engines running at various speeds. If any 
appreciable increase in noise is noted with the 
engines running at any speed. the aircraft 
shielding and bonding and the battery circuit 
filtering should be improved. 

b-Loop Gain Adjustment 

The function of the loop gain control is to provide 
t~e proper ratio of loop signal to vertical antenna 
sIgnal. The control is located on the right side of the 
compass unit chassis and access to it is obtained 
through a hole in the cabinet. See Figure 2. 

The adjustment procedure is as follows: 
(1) Take the airplane to a place removed from 

buildings, power lines, fences, etc. If the vertical 
antenna used with the compass unit is installed 
?Dderneath the fuselage of the aircraft, the ad­
Justments should be made while the aircraft is in 
flight, as the pick-up of the vertical antenna will 
be affected by its proximity to ground. 

(2) Turn the loop gain control fully counter-clock­
wise and set the OFF-COMP-REC.ANT-REC. 
LOOP switch at the COMP position. 

(3) Tune in a strong signal and rotate the loop (or 
turt;l the plane, if a fixed loop mounting is used) 
untIl an t'On Course" indication is obtained on 
the compass indicator. 

(4) Rotate the loop (or turn the plane) 90° and back 
off on the COMPASS control until a less than 
full-scale deflection is obtained. 

(5) Turn the loor gain control slowly in a clockwise 
manner unti further clockwise adjustment no 
long~r results in increased indicator deflection, 
readjusting the COMPASS control if necessary 
to prevent off-scale deflection. 

c-Thrcshold Sensitivity Adjustment 

The purpose of the threshold sensitivity control is to 
reduce the noise output of the compass.unit when tuning 
between stations. The control is located on the right 
of the compass unit chassis, access to it being obtained 
through a hole in the cabinet. Adjustment should not 
be undertaken until the interference from the aircraft 
ignition, generating and electrical systems has been 
reduced to the lowest possible level. The adjustment 
procedure is as follows: 

(1) Set the OFF-COMP-REC.ANT.-REC.LOOP 
switch to the REC.ANT. position, and the 
AUDIO control to maximum. 

(2) Turn the threshold sensitivity control to its 
maximum counter-clockwise position. 

(3) Set the band selector switch on the 325-695 kc. 
band and tune the compass uni t to a point near 
the middle of the band where no station is being 
received. 

(4) With the aircraft motors operating at normal 
cruising speed, turn the threshold sensitivity 
control until the noise received in the headset is 
of appreciable but not objectionable loudness. 

(5) Tune the radio compass unit throughout its 
frequency range to ascertain that the scnsitivity 
is satisfactory at all points of the frequency 
spectrum. It may be necessary to tolerate a 
somewhat higher noise level on the lower fre­
quencies in order to obtain proper sensitivity on 
the higher frequencies. 

d-COMPASS Control Detent Adjustment 

(1) With the OFF-COMP-REC.ANT.-REC.LOOP 
switch set on COMP, turn the COMPASS con­
trol knob until the detent arm engages the notch 
in the detent ring, and loosen the screws securing 
the detent ring to the panel until the ring is free 
to turn. 

(2) Tune in a strong signal and rotate the loop (or 
turn the aircraft) until an "On Course" indica­
tion is obtained. 

(3) Rotate the loop (or turn the aircraft) 15° to 
either side of the station. 

(4) Adjust the COMPASS control for a full scale 
deflection of the compass indicator needle, and 
tighten the detent ring securing screws. 

e-Azimuth Adjustment 

The loops should be set in each instal1ation so that 
an "On Course" indication is obtained when the trans­
mitting station is directly ahead of the aircraft. Ordi­
narily this condition will obtain if due care is exer­
cised in installing the loop mountings, but it should be 
checked 1;>y heading the plane directly toward a trans­
mitting station antenna and observing the compass in­
dicator pointer. If any deflection is noted, the position 
of the loop should be corrected. 

With Loop Mounting GS-7 -B the adjustment is made 
by means of two adjusting screws (309) on the loop 
mounting, which permits variations up to =*=10°. A 
scale is provided for accurate setting. 

When Loop Mounting GS-8-B or GS-8-C is used the 
adjustment is effected by loosening the four azimuth 
dial securing screws which are located in slots under the 
loop mounting and rotating the azimuth dial until it 
reads 0 when an "On Course" indication is obtained. 
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4.2 e (continued) 

Final installation should be inspected in accordance 
with Paragraph 6.l. 

NOTE:-The accuracy of this radio compass is 
based on the accuracy of alignment of the axis of the 
loop (Figure 26) with the center line of the fuselage of 
the aircraft. An accurate alignment can be accom­
plished as follows: Select a test spot at least 200 feet 
and preferably one-half mile distant from buildiugs, 
power lines, hills, and other large electrically conductive 
objects which may distort the radio field. Determine 
the exact geographical bearing of a high powered, clear 
channel radio station located approximately fifty miles 
distant. The accuracy of this bearing should be checked 
against magnetic bearings and radio compass bearings 
taken by making a bench set-up of Radio Compass 
SCR-242-B at this spot. Layout a line on the apron 
or ramp which, if extended, would pass through the 
radio statiou. Drop plumb bobs from the center of 
the nose and tail of the aircraft and move the aircraft 
over the line (flying position with nose headed toward 
radio station) until the plumb bobs center on the line. 
Adjust the loops, as described above, until on-course 
indications are obtained. This setting should be 
checked by flil?ht test. If loop or antenna is mounted 
beneath the aIrcraft the loop will have to be aligned 
visually and the accuracy of alignment checked by 
flying the aircraft directly towards the radio station. 

f-Quadrantal Error Calibration 

When Loop Mounting GS-8-B or GS-8-C is used, it 
will he necessary to check the direction of side bearings 
which may result from distortion of the radio field pat­
tern due to the wings, engines, f,ropellors, antennas, 
and other parts of the aircraft. l'he final calibration 
should be accomplished in the air. However, if the 
loof and antenna are mounted on top of the plane there 
wil be little difference between the calibrations made 
on the ground and in the air. The calibration should 
be accomplished as follows: 

(1) Select a high powered clear channel radio sta­
tion from 25 to 100 miles distant. The station 
should normally provide good bearings with 
slight fluctuations of the indicator pointer. 

(2) Select a day when wind is less than 8 miles per 
hour in order to avoid excessive drift angles. 
Do not make the calibration at sunrise or sunset 
or when wide fluctuations of bearings are noted. 

(3) Select a series of land marks which will provide a 
direct line towards the radio station. A road, 
railroad tracks, power lines, etc., make good 
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reference lines provided they do not distort the 
radio path. This should be checked. 

(4) With the aircraft in level flight fly directly over 
this reference line at an altitude low enough to 
avoid parallax effect. Set the directional gyro 
to zero and rotate the loop to obtain on-course 
bearings. When passing over some predeter­
mined point on the reference line record the 
time and readings of the magnetic compass, 
directional gyro, and loop azimuth. 

NOTE:-The reading of the loop azimuth should be 
zero if the loops are properly adjusted. However, a 
slight shift due to frequency may be present (about 2 
degrees). If the azimuth scale is not on zero it can 
easily and quickly be adjusted in flight by loosening 
the four screws beneath handwheel, shifting azimuth 
scale to zero and tightening screws. 

(5) Turn the aircraft and fly back across the pre­
determined point on the reference line at an 
angle of 15 degrees with the reference line. 
Again record the above readings as the aircraft 
passes over the predetermined point. 

(6) Continue the above procedure until every 15 
degrees of the loop azimuth is calibrated. At 
the ~nd of the run, recheck 0 and 180 degree 
bearmg and note precession error of directional 
gyro. The precession error of the directional 
gyro should be checked every 15 minutes or at 
end of run and the total error apportioned to 
each 15 degree bearing. The calibration can be 
made every 10 degrees if greater accuracy is 
desired. 

(7) ~he greatest errors will be experienced at the 
hIghest frequencies so calibration should be made 
on at least one station in each band and on 
frequencies generally used. Extreme care should 
~e taken to avoid parallax effect in reading of 
I~struments and ~ccurately caging the direc­
tIOnal gyro as this can quite easily cause an 
error of 1 or 2 degrees. 

(8) From data secured above fill in a form similar to 
Fig~e 60. By plotting the above data on co­
ordmate paper, a chart can be made up showing 
each deg~ee of loop azimuth and corresponding 
true bearmg. 

(9) If the quadrantal error curve is made on the 
ground it can be made at the same time the 
magnetic compass is calibrated. The aircraft 
should be in flying position. A station in each 
band can be quickly calibrated by switching 
b~nds and returning for each position of the 
aIrcraft. 
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5.0 OPERATION 
S.l-GENERAL THEORY OF RADIO COMPASS 
OPERATION 

In addition to its use as a radio communication 
receiver, the Radio Compass SCR-242-B may be used 
to guide the aircraft to a transmitting station at its 
destination, or may be used to take bearings on trans­
mitting stations as an aid to navigation. While the 
equipment is being used as a radio compass the pilot 
can also hear the station signals and thus obtain weather 
reports or other flight information. 

When the pilot wishes to fly the aircraft toward a 
transmitting station, that is, to use the equipment as a 
hOlning radio compass, the receiver is switched to 
COMP operation and the station tuned in. A fixed 
loop, mounted with its plane perpendicular to the axis 
of the aircraft, or a rotatable loop set and locked with 
the azimuth scale in zero position, provides the direc­
tional characteristic. The headset volume and the 
indicator response are then adjusted and the aircraft 
turned until the compass indicator points to the center. 

The compass indicator will remain at the center as 
long as the aircraft is headed directly toward or 
directly away from the transmitter, however, the be­
havior of the indicator will determine whether the 
transmitter is ahead of, or behind the aircraft. 

If the transmitter is ahead and the aircraft is turned 
from the true course the compass indicator will deviate 
from center. That is, when there is any departure from 
the true Course the pilot can visualize the transmitter 
as being located on the side indicated by the pointer, 
and turning the aircraft in that direction will bring it 
back on course and the indicator back to center. 

If the transmitter is behind the aircraft the indica­
tion is opposite, that is, if the indicator deviates from 
center and the aircraft is turned in the same direction, 
the deviation will increase and the pointer will not 
return to center until the aircraft is turned through 
180 degrees and is headed toward the transmitter. 

The indicator does not measure the course deviation 
in degrees, however, the indication is proportional to 
th.e de~iation and shows upon which side the trans­
mItter IS located and remains at the cen:t:er only when 
the transmitter is in line with the axis of the aircraft. 
The sensitivity of the compass indication is adjustable. 

.If the operator wishes to take a bearing upon a trans­
ml~ter the loop is rotated until the compass indicator 
p~mts center, in which case the bearing of the trans­
mitter with respect to the axis of the aircraft is shown 
on the. loop azimuth dial. The bearing of several 
transmItting stations may be taken in this manner in 
order to definitely establish the position of the aircraft. 
When b~ar~gs are thus taken the equipment functions 
as a radIO dIrection finder. 

In order to determine a position when a fixed loop is 
e?Iployed a transmitting station is tuned in and the 
aIrcraft headed toward the station. When the radio 
compa~s indicator points center the bearing of the 
t~ans~Itter can be read on the magnetic compass or 
di~ect1onal gyro. By taking bearings on several trans­
mItters the position of the aircraft can be charted. 
A~ shown in Figure 6, the radio compass equipment 

~~nslsts of a loop antenna, a loop input and amplifier, a 
~egree phase shifter, a balanced modulator, an 

audIO OScillator, a non-directional antenna, a sensitive 

and selective receiver, a compass indicator, and a 
telephone output circuit. The vertical antenna is non­
directional or is equally sensitive to radio signals from 
any direction. The voltage induced in a vertical an­
tenna is in phase with the flux of the radio wave. 

The loop antenna is direclional in that the voltage 
induced in the loop is maximum when an edge of the 
loop is lurned loward the lransmitter and is zero when 
the plane of the loop is perpendicular lo the direction 
of travel of the radio wave from the transmitter. The 
resultant of the voltage induced in the loop is 90 de­
grees out of phase with the voltage induced in the 
vertical antenna and changes abruptly 180 degrees as 
the loop is rotated through thc posilion of zero pick-up. 

The voltage from the loop is amplified and shifted 
through 90 degrees so that it is either in phase with, or 
in phase opposition to the vollage induced in the 
vertical anlenna, depending upon which edge of the 
loop is turned toward the lransmitler. 

The voltage from the loop amplifier is lhen impressed 
upon the grids of the balanced modulator tube which is 
actually two triodes combined into a single unit. The 
grids of the modulator tube are driven in phase opposi­
tion by the audio oscillator so that only one of the 
triode sections pass the loop signal at a time. Since 
the plates of the modulator tube are push-pull con­
nected to the receiver circuits, they alternately add to 
and subtract from the voltage conlributed by the 
vertical antenna. The addilion of the loop signal to the 
signal from the non-direclional anlenna reverses in 
phase as the loop is rota led through a null position. 
The audio oscillator also provides the alternating cur­
rent for the field of dynamometer type compass 
indicator. 

The receiver circuit amplifies the combined signal 
which is modulated at the audio oscillalor frequency 
proportionally to the voltage contribuled by the loop, 
moreover, the phase of the modulation reverses as the 
loop is rOlated lhrough a null. The modulated signal 
is then detecled, amplified, and impressed upon the 
moving coil of the compass indicator. 

The compass circlli ts are arranged so tha t if the radio 
signal is coming from the left the modulation is such 
that the indicator pointer turns Lo the left and if the 
radio signal is from the right the poinler of the indica­
tor turns to the right. When the signal is on the axis of 
the loop, the loop voltage is zero, lhere is no modulation 
of the carrier at the frequency of the audio oscillator, 
and the indicator pointer remains aL center. 

The operation of the various compass elements can 
be most easily followed by referring to the Simplified 
Compass Circuits, Figure 7. 

The voltage induced in the loop by a radio wave from 
the transmitter is coupled to the loop amplifier tub~, 
VT-86, through transformer Tl. The parallel combI­
nation of Ll and C22-3 in the plate circuit of VT -86 
has a capacitative reactance at the signal frequency so 
that the phase of the signal vollage is shifted 90 degrees 
when impressed upon the grids of the modulator tube 
(VT-96), through capacitors C19-1 and C19-2. Figure 
27 shows the phase of the voltage induced in the loop 
for receplion from either side and also the result of 
shiftin~ the phase of the voltage 90 degrees. 

The fixed coi ls of the dynamometer type compass 
indicators are tuned to resonance at 48 cycles per second 
and serve as the tuned circuit of the audio oscillator 
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5.1 (continued) 

tube (VT-96). Since the compass indicators have an 
alternating magnetic field of 48 cycles per second, cur­
rent in the moving coils at the same frequency, and 
in phase, will produce a deflection of the pointers 
toward one side of center. If the phase of the current 
in the moving coils is reversed the deflection of the 
pointers will also reverse. Voltage from the audio 
oscillator is impressed upon the grids of the modulator 
tube sections in phase opposition through resistances 
R12-7 and R12-6 and capacitors C4-5 and C4-6. Due 
to its characteristics and because of the magnitude of 
the audio oscillator voltage impressed upon its grids, 
the modulator tube functions as an electronic switch, 
permitting the loop voltage to pass through first one 
section and then the other. Since the plates of the 
modulator tube are push-pull connected to transformer 
T4, the amplified loop voltage is added to the non­
directional antenna voltage when one section of the 
modulator tube is functioning and subtracted when the 
other section is functioning. The received signal is 
thus locally modulated at the frequency of the audio 
oscillator proportionately to the voltage induced in 
the loop. 

LOOP VOLTAGE 

TRANSMITIER TO RIGHT OF LINE 

OF FLIGHT. 

TRANSMITIER TO LEFT OF LINE 

OF FLIGHT 

OUTPUT OF LOOP AMPLIFIER, 

AFTER 90 DEGREE ADVANCE IN 

PHASE. 

VERTICAL ANTENNA VOLTAGE, 

SHOWING SAME PHASE AS 

LOOP VOLTAGE AFTER PHASE 

SHIFT IN LOOP AMPLIFIER. 

FIG. 27. PHASE RELATIONSHIP OF LOOP AND 
ANTENNA SIGNAL COMPONENTS 

The signal is then amplified and the local modulation 
is detected and amplified to provide the 48 cycle per 
second energy for the moving coil of the compass 
indicators. The phase of the voltage induced in the 
loop and the phase of the local modulation reverse as 
the loop is rotated through a null. This, in turn, 
reverses the phase of the current in the moving coil 
of the compass indicator and changes the deflection of 
the pointer from one side of center to the other. 
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The phase of the voltages acting in the modulator 
circuit for reception from the right and left are shown 
in Figure 28. When the transmitter is located on the 
axis of the loop there is no voltage induced in the loop 
and consequently no local modulation of the received 
signal. 

5.2-HOMING COMPASS OPERATION 
The function of the Radio Compass SCR-242-B as a 

homing device is to indicate visually when the aircraft's 
heading should be altered to the left or to the right in 
order to approach or pass over a transmitting station 
located at the destination or along the line of flight. 
A small conventionalized figure of an airplane in the 
upper center of the compass indicator dial is used to 
indicate "On Course" flight. If tms figure is thought 
of as representing the actual aircraft, then the needle 
of the indicator may be considered as pointing in the 
general direction of the transmitting station. Refer to 
Figure 26. 

To use the radio compass for homing, proceed as 
follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

If a r.ot?table loop mounting is used, make sure 
that It IS set and locked with the azimuth scale 
in the 0 position. 
Set the L.OCAL-REMOTE switch to the position 
from wmch the compass is to be controlled. 
Turn the OFF-COMP-REC.ANT.-REC.LOOP 
switch to the COMP position. 
Set the band selector switch to the proper fre­
quency band · and tune in the desired station. 
Correct tuning is obtained at the point of great­
est deflection of the tuning meter. 
Adjust the AUDIO control for a comfortable 
level. Listen carefully for station identifica­
tion to be sure that the correct station is 
being received. 
Turn the COMPASS control until the detent 
finger on th~ control knob engages the notch in 
the deten~ rIng. Observe the compass indicator. 
I~ the pomter deflects to the right side of the 
dIal, ~he transmitting station is to the right of 
the aIrcraft's heading. If the pointer deflects 
to the left, the station is on the left. 

(7) Turn t~e aircraft in the direction indicated by 
the pomter and continue the turn until the 
pointer shows "On Course" flight. The aircraft is 
now headed toward the transmitting station. 

(8) In the event that the indicator pointer shows 
"On Course" flight when the station is first 
tuned in, turn the aircraft to either side until a 
marked deflection is obtained on the indicator. 
Observe the deflection and turn the aircraft to 
the side to w~ch the ~ointer deflects, continuing 
the turn untIl an t On Course" indication is 
?obtained. !h!s pre~aution is necessary since 

On .Course mdlCatlOn may be obtained both 
headmg ~oward and away from a station. No 
errors WIll result, however, if the aircraft is 
al~ays turned in the direction indicated by the 

(9) 
pomter. 
Adjust the AUDIO control for the desired audio 
level. Operation of tms control will not affect 
the deflection of the indicator needle. 
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OPERATION 

5.3-DIRECTION FINDING COMPASS OPERA­
TION 

When a rotatable loop mounting is used, the radio 
compass may be e.mployed to .take bearings on a radio 
transmitter by eIther the VIsual, or the aural-null 
method. 

a-Visual Method 
(1) Set the OFF-COMP-REe.ANT.-REC.LOOP 

switch in the COMP position and tune in the 
desired station as described in paragraph 5.2 
above. 

(2) Observe the compass indicator pointer. If the 
pointer deflects toward the rig~t, release the 
locking lever on the loop mountlllg and rotate 
the loop for an increasing loop azimuth dial 
reading, or if it ~eflects t?w~rd the l~ft, for ~ 
decreasing readlll~, contlllUlllg rota LIOn until 
an "On Course" indIcation is obtained. Set the 
locking lever and make a close adjustment by 
means of the azimuth vernier drive. 

(3) Observe the reading of the loop azimnth dial 
and add or subtract the quadrantal error ob­
tained by reference to the calibration chart. 
This corrected reading will show the relative 
bearing of the station in degrees with respect 
to the "nose" of the aircraft. To obtain the 
magnetic be~ring of the . station, ad~ to t~e 
relative beanng the heading of the aircraft 10 

degrees as shown by the magnetic compass. If 
the sum is greater than 360 degrees, subtract 
360 from the sum. 

(4) For a "fix" of position, take bearings on three 
stations and plot them on a map. The aircraft's 
position will be .within the little .triangle form~d 
by the intersec.tIOn of the three J?les. If the aIr­
craft is followlllg a known radIo range beacon 
course, a "fix" may be obtained with one side 
bearing, the aircraft's position being at the inter­
section of the beacon course and the plotted 
side bearing. 

b-AuralNull Method 
(1) Set the OFF-COMP-REC.A. '!.-REC.LOOP 

switch in the REC.LOOP pOSItIOn. The me­
chanical stop to the lefL of this switch must be 
depressed to permit setting the switch in this 
position. 

(2) Tune in the desired station as described in 
Section 5.2 above. When listening for station 
identification it may be necessary to rotate the 
loop to a maximum signal position in order to 
obtain a good, intelligible signal. 

(3) When the station has been tuned in, release the 
locking lever on the loop mounting and rotate 
the loop un til a sharp decrease is noticed in the 
headset volume. Set the locking lever and 
make a close adjustment by means of the 
Tuning Unit MC-127. 

(4) Observe the reading of the loop azimuth dial 
and add the heading of the aircraft in degrees 
as shown by the magnetic compass to obtain 
the magnetic bearing of the station. It must ~e 
borne in mind that bearings obtained by this 

method will be subject to 180 degrees ambiguity; 
that is, two bearings, the true bearing and the 
reciprocal bearing, may be obtained on each 
station. The reciprocal bearing will be 180 de­
grees removed from the true bearing. 

(5) Fixes of position may be obtained as by the 
visual method, except that in plotting the bear­
ings on the map, it may be necessary to extend 
the reciprocal bearings because of the 180 
degrees ambiguity. 

5.4-RADIO RECEIVER OPERATION 

When it is not desired to make use of the navigational 
functions of the Radio Compass SCR-242-B, such as 
when flying over familiar terrain, or when following a 
radio range beacon course, the compass may be used as a 
normal radio receiver. The non-directional antenna 
may be used under ordinary climatic conditions, or the 
loop during periods of rain or snow static if a rotatable 
loop mounting is used. 

a-"REC.ANT" 
Set the OFF-COMP-REe. ANT.-REe. LOOP 
switch to the REe.ANT position. Tune in the 
desired station as described in Section 5.2, and 
adjust the AUDIO control for a comfortable 
audio level. 

b-"REC.LOOP" 
Set the OFF -COMP.REC.ANT.-REe.LOOP 
switch to the REC.LOOP position. Tune in the 
desired station as described in Section 5.2. 
Release the locking lever and rotate the loop 
until a maximum signal is received in the headset. 
Reset the locking lever. 

5.5-PRECAUTIONS DURING OPERATION 

a- WHEN ONLY PILOT IS PRESENT: Set 
LOCAL-REMOTE switch to desired control position 
and loop azimuth to zero before take-off. 

b-For aural reception of A-N signals operate the 
equipment on REe.ANT or REC.LOOP instead of 
COMP since the rapid action of the A VC in the 
COMP position will cause broad course indications. 

c- For best definition of A-N signals on REe.ANT 
or REC.LOOP positions reduce AUDIO control, 
since the A VC circuits become operative after the audio 
signal becomes very loud. The AVC circuit operates 
to prevent overloading of the receiver, thereby pre­
venting reversal of courses (N instead of A or vice 
versa). 

d-:-For aural reception of A-N signal~ on interphone, 
turn lllterphone volume control on maXImum and vary 
AUDIO control on compass equipment for best defini­
tion of radio range courses. Failure to do this may 
cause broad course indications. 
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e--To disconnect the radio compass from interphone 
system, plug the headset Cord CD-307 directly into 
local or remote jacks of compass equipment. This 
allows compass to be operated independently of inter­
phone system, eSJ?ecially those which have the compass 
and another receIver on the same position. 

f-During periods of rain and snow static operate on 
REC.LOOP and for best reception turn loop until a 
maximum signal is obtained. 

g-When determining direction on REC.LOOP by 
the aural-null method there is a 180 degree ambiguity 
and the direction of the station may be 180 degrees 
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5.5 g (continued) 

from the null obtained. The broadness of the null 
when aural-null direction finding depends on the 
strength of the signal. Strong fields produce very 
sharp nulls sometimes as small as one tenth (0.1) 
degree. Vary AUDIO control until null is of satisfactory 
width. The tuning meter may be used as a visual 
null indicator. 

h-REC.LOOP Operation 
A push button must be depressed to allow switch to 

be placed in this position. This prevents the operator 
from inadvertently placing the switch in this position 
for the following reasons: 

(1) The loop may be in the null position causing 
signal to fade in and out and possibly be mis­
taken for a cone of silence. 

(2) The cone of silence is not present on loop type 
radio range stations, when on REC.LOOP, in­
stead the signal will increase in volume to a 
strong surge when directly over the station 
instead of the normal silent zone. 

i-Select radio stations providing stable bearings. 
Tune equipment carefully. If an interfering signal is 
heard in the headset it is probably causing an error in 
bearing. To check, tune a few kilocycles either side of 
ma~imum. A change in bearing with tuning indicates 
an Illterfering signal. The compass indicator pointer 
~ust be held on course during this test and any change 
~n bearing noted on the directional gyro. If station 
mterference exists, select another station or proceed by 
oth~r means of navigation until closer to the desired 
statlOn. Care must be exercised when taking bearings 
on stations broadcasting the same program as they may 
~e mistaken for another station. Avoid taking bear­
mg~ on synchronized stations unless close to the 
desired station. If the radio station stops transmitting 
or. fades, especially netted code stations, bearings 
might be taken on other stations of the same frequency, 
thus causing errors. 

j-Check dial calibrations against actual station 
frequencies. If the calibration is wrong report the 
defect. 

k-Fly aircraft with indicator pointer on-course 
or fluctuating equally slightly left and right of on­
course. The compass indicator pointer deflection bears 
n~ re~ation to the degrees off-course. Flying aircraft 
~vrth Illdicator pointer at a fixed deflection will result 
III a spiral COurse. 

I-Do not operate COMPASS control on maximum 
as it will be very sensitive to the least yawing of the 
airplane. Reduce compass output control until 15 
degree loop rota tion produces full scale deflection. 

In- Do not depend on tuning meter as a distance 
meter. 

n-Do not disturb any internal adjustments. 
o-Night effect, or reflection of the radio wave from 

the sky is always present. It may be recognized by a 
fluctuation in bearings. The remedy is (1) increase 
altitude thereby increasing the strength of the direct 
wave; (2) take an average of the fluctuations; or (3) 
select a lower frequency tation. ight effect is wor e 
at sunrise and sunset. ight effect is pre en t on sta­
tions at 1500 Kcs. at distances greater than 20 milc ; 
as the frequency decreases the dis tance increases until 
at 200 Kcs. the distance wi ll be about 200 miles. 
Satisfactory bearings however will often be obtained 
at much greater distances than tated above. 

p-When close to a station accurate bearings can 
not be taken with the aircraft in a steep bank. This is 
especially applicable to reception of signals from instru­
ment landing trucks. 

q-Only head-on bearings are entirely dependable. 
II side bearings are taken keep the wings horizontal 
and correct bearings from the quadrantal error correc­
tion curve. 

r-Do not depend on two stations for a fix of loca­
tion; at least three sta tion bearings should be used 
which will plot as a triangle to give an average. 

s-This equipment should provide compass bearings 
during conditions of moderate rain and snow static 
which interrupt normal reception. On occasions when 
severe rain or snow static is [resent, especially when 
discharges occw· from parts 0 the aircraft surfaces, it 
will be necessary to operate on REC.LOOP position. 
In this position satisfactory reception and aural-null 
direction fmding will be possible most of the time. The 
type of rain and snow static existing in air mass fronts 
at different temperatures can be avoided by crossing 
the air mass front at right angles and then proceeding 
on desired course instead of flying along the air mass 
front. 

t-The loop ice remover is most effe tivc at zero 
azimuth setting. In particularly heavy icing condi tions 
requiring operation of the de-icing equipment the loop 
should be set to O. 
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u-Accui·ate bearings cannot be obtained flying away 
from stations especially with side wind. 
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6.0 MAINTENANCE 
NOTE -Adjustment, repair or disassembly of 

IIlajor components is not authorized to be done 
by personnel other than those of the Signal Corps 
Repair Shops and of the Signal Corps Radio Sec­
tion at Air Depots. Repair and adjustment of 
circuits in Radio Compass Unit BC-310-B should 
not be attempted at the above repair shops and 
radio sections unless trained personnel and suit­
able laboratory equipment is available, such as 
signal generators, Test Set I-56-A, shielded room 
and standard compass test set-up. 

6.1 OPERATIONAL INSPECTION OF COMPASS 
EQUIPMENT MOUNTED IN AIRCRAFT. 

The inspection of Radio Compass SCR-242-B when 
mounted in aircraft should be sufficiently thorough to 
determine whether the equipment is in working order. 
This inspection should be made with the airplane at 
least 200 feet distant from hills, buildings, towers, 
telephone lines, power lines and other large conductive 
objects which are likely to distort the radio frequency 
field. 

a-Check the mounting and safety wiring of Radio 
Compass Unit BC-310-B and Radio Control Box 
BC-3Il-B. 

b-Inspect all plugs and mechanical couplings and 
make certain that they are securely seated and that 
the out~r collar is tight enough to prevent movement of 
the flexible conduit or mechanical cable in the coupl­
ings. Check headset cords. Clean all headset plugs. 
(A three inch pencil eraser provides a simple means for 
cleaning these plugs.) 

c-Make sure that loop is locked securely in its 
mounting. If Loop LP-15-B is installed without Loop 
Ice Remover M-1S6-B, ascertain tllat the air connec­
tion cover is tight and locked. If Loop Ice Remover 
M-1S6-B is installed, check for proper inflation, and 
breaks or pnnctures of the rubber jacket. 

d-Check all instrument lamps. 
e--Operate equipment as a receiver. Tune in dif­

ferent stations in each band. Select stations providing 
weak signals and check receiver sensitivity. Check the 
operation of all controls, both local and remote. 
Check noise in equipment. Check frequency calibra­
tion on local and remote dials. 

f-Operate equipment as a compass. Check bearings 
of stations in each band against known bearings. 
Select stations providing weak signals and left and right 
bearings. Check both indicators for correct sensing. 
The indicator needle should point in the direction ofthe 
station. Check the deflection of the indicator against 
previously observed deflections. 

g-Start aircraft motors. Repeat procedure of 
paragraph f above. Check for any increase in noise 
and instability of indicator pointer. 

6.2 GENERAL INSPECTION AND OVERHAUL 
OF COMPASS EQUIPMENT. 

NOTE:- Remove Radio Compass Unit BC-310-B, 
Radio Control Box BC-3ll-B, loop, loop mounting, 
Cord CD-3ll, and Compass Indicators 1-65-B from 
the aircraft and return to the Signal Corps Radio Sec­
tion at the proper Air Depot. Only the Signal Corps 
Radio Sections at Ajr Depots are authorized to make 
the above inspection or to disassemble, adjust or repair 
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the above named units except when necessary certain 
limited repairs can be made at Signal Corps Repair 
Shops. This inspection should be conducted as follows: 

a-General-Applicable to all parts 

Inspect all nuts, bolts, and screws for looseness. Do 
not tighten or loosen glyptalled screws or nuts unless 
it is evident they are loose. In the event they are loose, 
remove screw or nuts, glyptal, replace and tighten. 
Remove loose solder, dirt and metallic chips. Clean 
equipment thoroughly and touch up scratched paint. 
Remove all traces of corrosion. Inspect soldered 
]OllltS. Inspect wiring. If more than two strands are 
broken at soldered joint, cut off lead and resolder. If 
wires seem to be breaking from vibration, clamp a 
soldering lug to lead and resolder. Inspect all plug 
connectors and clean if necessary. 

b-Radio Compass Unit BC-310-B 

(1) Inspect unit as described in Par. 6.2 a but do not 
disturb alignment adjustment. Do not disturb wiring 
unless necessary. 

(2) Check all tubes. If the tube plate current is less 
than SO% of normal plate current with 6.3 volts on 
heater replace the tubes. Replace all tubes used over 
500 hours. 

(3) Dynamotor DM-20. The dynamotor should be 
inspected after 500 hours of service or once a year, 
whichever period is shorter. Disassemble the dyna­
motor as described in Par. b of Section 6.4. Examine 
the brushes to see if they have worn properly and are 
free of hard spots. If such spots are apparent, renew 
the brush. Spotted brushes can be located by inspect­
ing the commutator for grooves. Remove bearings 
from armature, clean with penetrating oil and carbon 
tetrachloride. Check bearings for tolerances and broken 
or chipped balls. Clean away all old grease. Relubri­
cate with Air Corps Grade 375 or white vaseline. Wipe 
off dirt from commutator, end bells, armature and 
housing. If commutators do not have a smooth, even 
surface, place the armature in a lathe and rotate it. 
Polish the faulty commutator with piece of soap stone 
or take a very thin (.003 inch) cut using lathe. Do not 
use sandpaper as this causes deformation of the com­
mutator bars. Do not use em.ery cloth. Remove all 
dust and dirt particles after polishing. A commutator 
should have a smooth polished surface free of dirt, 
grease or ridges. A commutator having a smooth or 
polished surface should not be sanded or turned 
down siInply because it is discolored. Under 
normal conditions, the commutators should not require 
turning down before the expiration of 5,000 hours of 
service. Mter turning down, the commutator should 
be carefully examined to see if under cutting of mica 
is necessary. A small brush, such as a toothbrush, 
should be used to remove any foreign particles that 
remain between the commutator bars. 

(4) Tuning Meter 1-70. Visually in pect tuning 
meter. Do not opcn case. If unserviceable, replace 
the meter. Repair of meters should be done only by 
competent personnel designated by the Chief Signal 
Officer. 

(5) Tuning Mechani m. Remove all dirt and old 
grease. Lubricate gears and tuning shaft coupling as 
specified in Par. 6.3. 

(6) Tuning Capacitors. Inspect for dirt between 
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6.2 b (continued) 

plates. Carefully clean with pipe cleaner. Do not 
bend plates. Do not lubricate. Do not blowout 
as air hose may contain water and air pressure ' will 
bend plates. 

c-Radio Control Box BC-311-B 
(1) Inspect as indicated in Par. 6.2 a. Clean and 

lubricate dial tuning mechanism and tuning shaft 
coupling as in Par. 6.3. Visually inspect Tuning Meter 
I· 70. Do not open case. If unserviceable, replace the 
meter. Repair of meters should only be done by com· 
petent personnel designated by the Chief Signal 
Officer. 

d-Loops LP-13-B and LP-15-B 
Clean off all grease and dirt. Inspect connector pins 

for corrosion, clean if necessary. Inspect vulcanized 
seal at top of loop for breaks. Inspect fit of loop in 
mounting, if not tight add another felt washer in base 
of loop. 

e-Loop Ice Remover M-186-B 
Clea~ off oil and dirt by the use of neutral soap and 

water. If necessary, high test gasoline may be used 
to wipe off excess oil. If gasoline is used wipe off the 
surface immediately before gasoline penetrates the 
rubber. Do not scrub the surface as this may remove 
the graphite coating. Inspect surface, if graphite 
coating is damaged, repaint surface with the graphite 
loaded cement described in Par. 3.3 c (8). Inspect 
Hap.over talon fastener .and if loose, recement it. If 
rubber jacket seems aged, cracked, weak, or is punc· 
tured or torn, replace with a new ice·remover. In Hate 
to 8 pounds pressure and check for leaks. Small leaks 
in the tube area (not the thin elastic portion) may be 
patched. 

f-Loop Mountings GS-7-B, GS-8-B, 
and GS-8-C 

Inspect as per Par. 6.2 a and applicable paragraphs 
below. Disassemble Loop Mounting GS·8·B or GS·8· 
C (see Par. 6.4 0). Inspect spindle and socket, Ref. 
Nos. 311 and 327 for Haws or weakness. Clean all 

Part 

parts. Inspect any of the above mountings for air 
leakages as follows: Inser t and lock Loop LP·13·B 
(without ice remover) in mount ing. Apply air at 
8 pounds pressure, through air gauge, to air t ube con· 
nection, cut off air supply. 1£ pressure falls to 4 
pounds in less than 5 seconds, inspect for air leak. 
Seal leak with glypt al and allow to se t for 24 hours. 
Retest. Check nameplate rive ts on Loop Mounting 
GS·7·B for leaks. Loop LP ·15·J3 wit h ice remover can 
be tested in same manner but be careful not to apply 
more than 8 pounds air pl'essure. When Loop Mounting 
GS·8·B or GS·8·C shaft is shortened, glyplal inside 
ends and assemble. T es t £01' air leaks as dcscribed 
above. 

g-Compass Indicators I-65-B 
Inspect visually. Replace faulty indicators. Do not 

open inner case. A faulty capacit01' can be replaced 
by removing outer case only. R epa irs of indicators 
should only be done by compe tent personnel a t author· 
ized instrument repair sec tions. 

h-Performance Tes t 
Reassemble equipment and measure performance as 

described in Par. 6.9. Vibrate equipment and note any 
increase in noise or clicks with and withou t r,f. input. 
If equipment is noisy or fails to mee t performance 
requirements, re·examine the equipment until t he 
trouble is discovered. 

i-Wiring 
Inspect wiring at control box back and socket 212 

for abrasion or possible shorts. Inspec t bonding in 
aircraft. Inspect dynamotor safet y wiring. R eas· 
semble equipment and safety wire. Inspect antenna 
lead·in. Require replacement if necessary. Inspect 
Loop Mounting GS·8·B or GS·8·C for proper bracing. 
Inspect air hose connection and operation of ice 
remover. 

j-Repeat Operational Inspection of Par. 
6.1. 

6.3 LUBRICATION 
The following parts require lubrica tion after the 

hours of service indicated below: 

Time Lubrica tion 
Dynamotor DM.20 . . . ... ... . . .. .... .. . . ...... .. , .. ... ..... . . . 
Loop Mountings GS.8·B and GS·8·C, bearings . . . . . .... . . . . . . . ' .. 

1000 hours 
200 hours 
100 hours 
100 hours 
100 hours 
100 hours 
200 hours 
200 hours 

AC Grade 375 or Vaseline 
Vaseline 

Loop Mountings GS.8.B and GS·8·C, clutch mechanism . . .. . . .... . 
Loop Mountings GS.8.B and GS·8·C, worm gear . . . . ... ...... . , . . 
Loop Mountings GS·8·B and GS·8·C, worm shaft . . .. ... .. . . . . .. . . 
Loop Mountings GS.8.B and GS·8·C, collector ring .. .. .. . . .. .... . 
Loop Mountings GS·8·B and GS·8·C, Swivel Joint MC·182 . . .. . . ,. 
Loo~ Mountings GS·8·B and GS·8·C, locking pin .. .. ......... . .. . 
Rad~o Compass Unit BC·310.B, dial gear mechanisms, local . .. . , .. . 
RadIO Control Box BC·3Il·B, dial gear mechanism, remote ..... . . . 
Tuning Shaft MC.124 . ... ..... . .. ... . .... . .. . ... . .. .. . . . ... . . . 
Tuning shaft couplings, Ref. No. 133 ... .. .. ..... . ......... . .. . .. 
Plug threads . .. ... . . . . . . . . . .. ... . ... ... .. ... . . , ' . .. . .. .. ... , . 

1000 hours 
1000 hours 
As required 
As required 
As required 

Vaseline 
Gredag D·41·C 
Vaseline 
Vaseline 
Gredag D·41·C 
Vaseline 
Socony Vacuum PD·287·A 
Socony Vacuum PD·287·A 
AC Grade 375 
Vaseline 
Thread lubricant 

DO NOT LUBRICATE variable tuning capacitor, 
vo~u~e controls or dynamotor commutator. Band 
s~ltchmg Motor MO.4 is permanently lubricated and 
wIl! not require attention, unless it is disassembled, in 
which case the bearings should be repacked with a low 

temperature grease such as Socony Vacuum PD·287 ·A. 
If the dial gear mechanism is disassembled, the ball 
bearings should be repacked wi th low temperature 
grease. 
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*6.4 DISASSEMBLY OF UNITS 

a-Radio Compass Unit BC-310-B 

(1) The cabinet is removed from Mounting FT-
145-B by cutting the safety wires, pulling out the snap­
slide fasteners and lifting the cabinet. 

(2) The chassis is removed from the cabinet by 
unscrewing the thumb-screw marked RELEASE until 
the chassis is free, and withdrawing chassis. 

b-Removal of Dynamotor DM-20 from 
Chassis 

(1) Remove the three screws holding the cover of 
the hash filter, Ref. No. ll3. Lift off the cover by 
means of the two handles provided. 

(2) Disconnect the three dynamotor leads from 
terminal board TB4. 

(3) Cut the safety wire securing the dynamotor 
mounting screws Ref. No. 161 and unscrew the screws. 
Do not let the dynamotor drop. 

*c-Dynamotor DM-20 Disassembly 

(1) Cut the safety wire on the screws holding the 
dust covers, remove the screws and slide off the dust 
covers. 

(2) Remove the cotter pins from the castellated 
brush retainers, unscrew the brush retainers and remove 
the brushes. 

(3) Unscrew the frame bolts, Ref. No. 162 and re­
move the end brackets, Ref. Nos. 128 and 131. Slide 
out the armature. 

(4) Unscrew the field retaining screws and remove 
the fields. Be careful not to damage the wiring or 
insulation. 

(5) In reassembling the dynamotor make sure that 
the armature is replaced in the proper position. The 
commutator with the wide segments should be at the 
low voltage end-bracket. Clean out carefully any dust 
or other foreign matter which might interfere with the 
armature clearance. Replace the brushes in their 
proper location with the + or - marking on the brush 
facing the corresponding marking on the end bracket. 
Apply glyptal cement to the frame bolts and field 
~etaining screws. Bend the ends of the cotter pins 
mto the slots in the brush holders. Replace safety wire. 

*d-Band Switch Drive Assembly 

Band switch drive assembly, Ref. No.ll4, is removed 
as follows: 

(I) Slide the retainer spring, Ref. No. 132, off the 
end of the band switch drive shaft, Ref. No. 121, and 
withdraw the shaft. 

(2) Unsolder the seven wires from the band switch 
m~chanism to the lugs on terminal board TB2 and the 
WIre to the ground lug on the chassis. 

(3) Remove the two screws near the end of TB2 
which secure the assembly to the chassis, and lift out 
the a~sembly. It may be necessary to remove the lacing 
cord ~n order to push the wires through the hole in the 
chaSSIS. 

(4) When reassembling, make sure that the arm of 
each wa~er switch is in the same relative position before 
attemptmg to reinsert the band switch drive shaft. 

This may be ascertained by sighting through the shaft 
hole and noting the location of the positioning cut-out 
in each switch arm. Do not force the band switch 
drive shaft since this may damage the switch wafers. 

(5) After the band switch drive shaft is engaged 
with all of the switch arms, rotate it with the fingers 
to make sure it is operating freely. 

(6) The band switch drive assembly is disassembled 
by removing the three screws holding together the two 
halves of the housing, and the four screws which secure 
the band switch Motor MO-4. When reassembling, 
apply glyptal cement to all screws. 

*e-Motor MO-4 (Band Switching) 

Motor MO-4 (band switching) is disassembled as 
follows: 

(I) Unsolder the red, brown and blue wires from the 
motor to the switch wafer. 

(2)· Loosen the set screw and remove the worm gear 
from the motor shaft. 

(3) Remove the brush retaining screw in the side 
of the motor and withdraw the brushes. 

(4) Remove the two screws from the brush-bell. 
Tap the rim of the front end-bell lightly with a wooden 
mallet or block until it separates enough from the 
housing to permit inserting a screw driver blade. Pry 
t~e end-bell off the housing, being careful not to damage 
eIther. 

(5) The armature will probably be removed with 
the end-bell, and if so can be separated from it by tap­
ping lightly on the motor shaft with a wooden mallet 
or block. 

(6) The rear end-bell is removed from the housing 
in the same way as the front end-bell. The brush 
holders are removed from the end-bell by removing the 
set screws that secure them. 

(7) In reassembling the motor, the brush holders 
should first be mounted in the rear end-bell and the 
end-bell pressed onto the housing. Make sure that the 
notch in the rim of the end-bell registers with the 
positioning stud in the housing. Next, set the arma­
ture in place and tap lightly to seat the rear bearing. 
Press the front end-bell in place, with the notch in the 
r~m in line with the positioning stud and draw up 
tIghtly by means of the two frame screws. Reassemble 
the brushes, making sure that the brush marked + is 
mounted in the brush holder marked +, and that b~th 
brushes are mounted with the markings on the brush 
faci~g. the markings .on the end-bell. Replace the brush 
re~tammg screws bemg careful not to twist the brush 
WIres. Replace the worm gear. Resolder the wires to 
the proper tcrminals on the switch wafer. Apply 
glyptal cement to all screws. 

*f-Removal of Antenna, Loop, R.F. or 
Oscillator Assemblies from Chassis 

To remove the antenna, loop, R.F. or oscillator 
assemblies from the chassis, withdraw the band switch 
drive shaft, unsolder the leads from the terminals 
which project through the chassis, and remove the 

*Footnote:-The disassembly operations described 
in paragraphs 6,4, c to 6,4, n, inclusive, are not author­
ized to be done by }Jersonnel other than those of the 
Signal Corps Repair Shops and the Signal Corps Radio 
Sections at Air Depots. 
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6.4. f (continued) 

two screws which secure each can to the chassis. The 
cover plate on each assembly is removed by unscrewing 
the four screws which hold it in place. When replacing 
these assemblies on the chassis, make sure that the 
arms of all switch wafers are in the same relative posi­
tion before attempting to reinsert the band switch 
drive shaft. 

*g-Removal of Tel. Output Transformer 
Assembly, or Indicator Output Trans­

former Assembly 

To remove either the tel. output transformer assem­
bly, Ref. No. Ill, or the indicator output transformer 
assembly, Ref. No. 112, unsolder the leads from the 
terminals and remove the four screws under the chassis 
which secure each assembly. These assemblies are 
potted and should not be opened. 

*h-Removal of C9 from Chassis 

To remove C9 from the chassis, unsolder the leads 
from the terminals and remove the four screws on top 
of the chassis deck which fasten the unit. This capaci­
tor is sealed and should not be opened. 

*i-Removal of R.F. Phasing Assembly, or 
122.5 kc. Trap Assembly 

The R.F. phasing assembly, Ref. No. 101 and the 
122.S Kc. trap assembly, Ref. No. 109, can be removed 
from the chassis by removing the two screws under the 
chassis which fasten each item. 

*j-Removal ofTI3, TI4, or the 
I. F. Trap Assembly 

To remove TI3, TI4, or the r. F. trap assembly, 
Ref. No. 104, unscrew the nuts on the spade lugs -and 
withdraw the shield can. Unsolder the leads from the 
terminals and remove the two screws holding the assem­
bly to the chassis. In reassembling, do not tighten the 
screws holding the assembly until the shield can has 
be(m mounted and the nuts on the spade lugs brought 
up tight. 

*k-Removal of Antenna Switching Relay 

To remove the antenna switching relay, take out the 
two screws holding the cover of the relay assembly, 
Ref. No. 103, unsolder the leads to the terminals and 
remove the screw which holds the relay to the bracket. 

*I-Front Panel Disassembly 

To obtain access to parts located behind the front 
panel, proceed as follows: 

(1) Loosen the set-screws and remove the tuning 
crank and the band switch lever. 

(2) Take out the two screws holding the right-angle 
drive assembly, Ref. No. 133, to the panel and 
remove the assembly. 

(3) Loosen the set-screws holding the ratchet wheel 
and collar to the RELEASE throughbolt shaft, 
Ref. No. ISS, and withdraw the throughbolt. 

(4) Remove the two screws above the tuning dial 
which secure the lamp socket and reHector 
assembly, Ref. No. IS3, to the panel, and re­
move the four panel screws. Lay the panel 
forward, being careful not to damage the wiring. 

*m-Removal of Local Tuning Drive, Dial 
and Gang Tuning Capacitor 

To remove the local tuning drive, dial and gang 
tuning capacitor assembly, remove the front panel as 
described in paragraph 6.4. I above. Unsolder the tun­
ing capacitor leads at the terminals under the chassis. 
Remove the screw holding the capacitor bracket to the 
spacer in the chassis deck and the two screws under the 
chassis deck which are seated in the capacitor drive 
mounting. Remove the two screws holding the band 
switch wafer. Lift out the assembly. 

*n-Radio Control Box BC-311-B 

The tuning drive and dial mechanism may be re­
moved from the radio control box panel as follows: 

(1) Loosen the set-screws and remove the tuning 
crank and the band selector switch lever. 

(2) Remove the two screws holding the center 
tapped resistor R8 to the side of the panel, and 
the two screws holding the band switch wafer to 
the dial plate. 

(3) Remove the two screws above the dial which 
secure the lamp socket and refiector assembly 
and the two larger screws which hold the tuning 
drive and dial assembly to the panel. 

(4) Withdraw the assembly, being careful not to 
damage the wiring to the switch wafer. 

o-Loop Mountings GS-8-B and GS-8-C 
(1) To inspect or lubricate the collector rings, 

remove the eight screws holding the two covers 
to the upper housing and lift off the covers. 

(2) To inspect or lubricate the clutch mechanism 
and the moving rarts in the lower housing, or to 
inspect the dia light wiring, remove Swivel 
Joint MC-I82 and unlock the handwheel by 
releasing the clutch handle. Loosen the two 
set screws in the handwheel hub and remove the 
handwheel. Do not pry off; if the handwheel 
fits tight. tap lightly with a soft mallet. 

(3) To disassemble the lower housing from the outer 
tubing, unscrew the lower nut set screws, loosen 
the lower nut, and remove the positioning screw. 
A 27.:&: inch spanner wrench should be used to 
remove these nuts. 

(4) To remove the rotating assembly from the ufper 
housing, unscrew the six screws in the top 0 the 
mounting. This is a tight fit and it may be 
necessary to tap the end of the shaft gently with 
a soft mallet. Carefully lift the collector ring 
brushes over the rings as the entire assembly is 
withdrawn from the housing. 

(S) To lubricate Swivel Joint MC-I82, unscrew it 
from the handwheel arbor, remove the two set 
screws and unscrew the brass stem, using a screw 
driver blade which fits snugly in the slots. 

p-Loop Ice Remover M-186-B 
To remove Loop Ice Remover M-I86-B from Loop 

LP-IS-B, proceed as follows: 
(1) Fold back the Hap after wiping the seam with 

*Footnote:- The disassembly operations described 
in paragraphs 6.4. c to 6.4 n, inclusive, are not author­
ized to be done by personnel other than those of the 
Sign!!l Corps .Repair Shops and the Signal Corps Radio 
SectIOns at Air Depots. 
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6.4 p (continued) 

(2) 

(3) 

(4) 

(5) 

(6) 

high test gasoline to dissolve the cement. 
Remove the safety wire from the "Talon" 
slides. Insert a wire through lhe rear hole on the 
slides, press down on fastener with thumb, and 
at tbe same time open the fastener. 
Pull the rubber jacket over the edge of the loop 
and over the loop base. 
Unscrew the air connections, taking care not to 
damage the rubber.. . . 
Replace and lock the aIr connectIOn cover m 
Loop LP-15-B. This hole. must always b~ closed 
to prevent water and dirt from enterIng the 
loop and mounting. 
Fold rubber jacket carefully, wrap with heavy 
paper and place in cool, dark, dry storage. 

06.5-TROUBLl!' LOCATION AND REMEDY 

In loca ling the cause o~ unsa ~isfa?tory o~era Li~~ the 
procedure outlined graphIcally III FIg .. 33 Will faCilitate 
rapid location of the source of the difficulty. 

When one trouble has been found and remedied, 
check the equipment fo~' proper operation. If u~sa~is­
factory results are obtallled, follow from the begllllling 
the procedure outlined in the chart to locate further 
sources of trouble. 

Before removing the equipment from the aircraft, 
make the following checks: 

(1) Make sure that the LOCAL-.~EMOTE swi~ch 
is properly set for the pOSitIOn from which 
operation is desired. . . . 

(2) Ascertain that the fuse III the Junction box or 
fuse box is not burned out, and that the battery 
voltage is normal. 

(3) See that a loop is installed and that all cables 
are connected. 

(4.) Make sure that the non-directional antenna and 
lead-in are not grounded or open. 

(5) Make continuity test as indicated in Par. 6.7 C. 

t6.6 TEST PROCEDURE 
a-Low Compass Output-All Bands 

(1) Test Receiver Output.-Operate the radio com­
pass with the OFF-COMP.-REC.~. T.-REC. 
LOOP switch in the REC.ANT. pOSItIOn. Tune 
to stations in each band and note whether 
trouble is experienced on only one or two bands. 
If so, proceed as outlined in paragrap? 6.6 b. 
If the equipment operates satisfactorily as a 
receiver on all bands, check REC.LOOP opera­
tion of the equipment. 1£ the equipI?~nt oper­
ates satisfactorily under both condItIons, the 
trouble must be associa ted with the compass 
circuits. Proceed as outlined in paragraph 
6.6a (2). If, however, the REC.LOOP opera­
tion of the equipment is unsatisfactory, procee.d 
as outlined in paragraph 6.6 d. If trouble IS 

encountered on all bands, proceed as outlined 
in paragraph 6.6c. . 

(2) Normal Receiver Output (ant. or loop). When 
normal REC.ANT. and REC.LOOP operation 
is obtained on all bands, the trouble must lie 
in the compass circuits and the tests outlined 
in paragraphs 6.6 a (3), 6.6 a (4), and 6.6 a (5) 
should be made in sequence. 
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(3) 

(4) 

Test AF Oscillator.-Disconnect one compass 
indicator and with a vacuum tube voltmeter 
measure the AC voltage between ground and 
terminals 3 and 5 (or V and W of socket for 
Plug PL-122) of Plug PL-1l8 to the other 
indicator. A.l mfd. 400 volt capacitor should 
be connected in series with the voltmeter. If 
the AF Oscillator stage and the indicator which 
is connected are functioning properly, there will 
be an AC voltage of from 36 to 44 volts between 
ground and terminals 3 and 5 of Plug PL-1l8 
(or terminals V and W of socket for Plug 
PL-122). Repeat the test with the other 
indicator disconnected. 

Test Compass AF Amplifiers.-Test the local 
and remote output tubes for emission and 
characteristics. Set the OFF-COMP.-REC. 
ANT.-REC.LOOP switch in the COMPo posi­
tion. Measure the socket voltages on the above 
tubes and compare the readings obtained with 
the values given in the table in Section 6.7 b. If 
a considerable variation is noted from the typical 
values, check the wiring and components of the 
circuits associated with the tube elements. 
Disconnect the compass indicators, turn both 
the local and remote compass controls full on 
and apply a 1.5 volt 48 cycle signal from an 
audio oscillator between ground and the junction 
of C6 and R32-1 and Till. Connect an output 
meter in turn between ground and terminals 
4 and 8 of the indicator output transformer as­
sembly, Ref. No. ll2. If these stages are func­
tioning properly it should be possible to obtain 
an output of at least 10 milliwatts from each. 
If either of the indicator output transformers are 
defective, the indicator output transformer as ­
sembly must be replaced. Check C6 for open 
or short circuit. 

(5) Test Compass Indicators.-Check indicators 
and their associated cables for opens, shorts and 
poor contacts. If the tests outlined under para­
graph 6.6a (4) show no voltage across the indi­
cator field with the indicator connected, check 
the meter and Cll-l (or Cll-2) for shorts. If 
the moving coil of the indicator is intact, check 
between indicator terminal 4 and indicator out­
put transformer terminals 8 and 4 for open cir­
cuit. Proceed with tests outlined in Section 6.9. 

b-Low REC.ANT. Output-lor 2 Bands 
If operation of the receiver is obtained on one or two 

bands, checking operation of I.F., 2nd Det., Audio, etc., 
circuits is unnecessary, as it is obvious that these stages 
must be functioning to permit operation of at least one 
band. Proceed to the tests outlined in paragraph 
6.6c (10). 

0Footnote:-The test operations described in para­
graph 6.5 are authorized by using personnel but such 
personnel should not attempt those described in para­
graph 6.6 b. 

tFootnote:-The test operations described in para­
graphs 6.6 a to 6.6 d, inclusive, are not authorized to be 
done by personnel other than those of the Signal Corps 
Repair Shops and the Signal Corps Radio Sections at 
Air Depots. 
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6.6 (continued) 

c-Low REC.ANT. Output-All Bands 

(1) When both signal and noise output is low or 
absent first check all external cable connections, 
including antenna connections, power supply 
connections, fuses in junction box, and head­
phone connections. Also remove the cover of 
the antenna switching relay assembly and check 
operation of the relay, R18, C21-1, and the 
relay contacts. 

(2) Tuning Meter.-With the OFF-COMP.-REC. 
ANT.-REC.LOOP switch in the REC.Al T . 
posi tion, check the operation of the tuning meter, 
the pointer of which should swing ov~r to the 
left side of the scale after an approximate 30 
second warm up period. If there is no movement 
of the tuning meter pointer, short out the local 
and remote meters individually as an open wind­
ing in either will keep both from operating. 

NOTE:- If Radio Compass Unit BC-310-B is 
operated without Radio Control Box BC-3Il-B, 
the negative terminal of the tuning :meter must 
be grounded. If the tuning meter (or meters) 
respond by swingin~ to the left, a~d a relatively weak 
signal (5 or 10 lIDcrovolts) apphed to the antenna 
terminal of the compass unit produces a coun ter swing 
to the right as the receiver is tuned to the resonance 
frequency (AUprO eon~rol tU~'ned fully clockwise), 
but still no audio output IS obtamable, proceed to tests 
outlined in paragraph 6.6 c (7). 1£ there is no movement 
of the tuning meter pointer when the radio compass 
unit is turned on, proceed as outlined in paragraph 
(3) below. 

(3) Local - Remote Operation. - The equipment 
should be checked with the LOCAL-REMOTE switch 
thrown to both of ilS positions. If the equipment 
operates with the switch in the LOCAL position, but 
will not operate when the switch is in the REMOTE 
position, the control box sh?uld. be tested, J?~y~ng par­
ticular attention to power CJrcUits and senSItIVIty con­
trol. Make sure that the remote band switch, OFF­
COMP.-REC.ANT.-REC.LOOP switch, and AUDIO 
control are properly set. 

(a) Remove the control box from its base and check 
the wiring, components, and switch contacts for 
opens, shorts, and grounds. Continuity tests 
should be made back through the cable and 
junction box to Plug PL-122 at the compass 
unit. 

(b) If no trouble is found in the control box circuits 
or cable, but the equipment still fails to operate 
when the LOCAL-REMOTE switch is in the 
REMOTE position, check the connections to the 
switch itself. 

(4) Power Supply.- Failure of the primary power 
source may normally be detected by failure of the 
instrument lamps. The supply voltage (approximately 
14 volts) should appear across the yellow and black 
leads under the hash filter cover, Ref. No. 113. If no 
supply voltage appears at this point, check the con­
tinuity of the wirmg and the contacts of S7 and S8. 

(a) If supply voltage is normal, approximately 200 
volts should appear across the red and black 

leads under the hash filter cover. If this voltage 
is unreasonably low, check for short circuits in 
wiring or components associated with or con­
nected to the high voltage supply. Lack of 
dynamotor output voltage, if the primary supply 
voltage is normal, indicates a defective dynamo­
tor. 

(5) Tubes.-Test all tubes for emission and other 
characteristics, described in paragraph 6.7 d (3) . Any 
tubes not having characteristics within standard limits 
should be replaced. 

(6) Voltage Measurements.-Socket voltages should 
be measured with the OFF-COMP.-REC.A T.-REC. 
LOOP switch in the REC.ANT. position and compared 
to the values given in the table in Section 6.7. If any 
considerable variation from the typical values is noted, 
check all resistors, capacitors, and wiring in circuits 
associ a ted with the tube elements. 

(7) A.F. Amplifier Test.-Plug a headset into the 
TEL jack on the panel of the radio compass unit and 
while listening, touch the grid cap of the 2nd Detector 
tube. A loud click or whistle should be heard. If no 
sound is heard, measure the socket voltages of the Tel. 
Out. tube, VT-66, and the 2nd Det. tube, VT-93, and 
compare the readings obtained with the values given 
in the table in Section 6.7 b. If any considerable varia­
tion from the typical values is noted, check the wiring 
and components in the circuits associated with the tube 
elements. Apply a 400 cycle signal from an audio 
oscillator to the grid of the Tel. Output tube (socket 
terminal,# 5), plug an output meter into n and measure 
the audio oscillator voltage required for a "TEL" out­
put of 50 milIiwatts. If the stage is functioning 
properly, it will be possible to obtain this output with 
an audio oscillator voltage of less than 2.5 volts. Like­
wise, an audio oscillator voltage of approximately .05 
volts applied to the grid of the 2nd Det. tube, VT -93, 
should give a "TEL" output of 50 milliwatts. If. the 
output is low when feeding the audio oscillator mto 
the grid of the 2nd Det., but normal when feeding into 
the grid of the Tel. Output tube, connect the audio 
oscillator through a .1 mfd. capacitor to the plate of the 
2nd Det. tube (socket terminal # 3). If satisfactory 
output is obtained when the audio oscillator is con­
nected to the grid of the Tel. Output tube, but not when 
connected to the plate of the 2nd Detector tube, 
capacitor Cl7 -2 is defective. 

(8) AVC Circuit Tests.-Extreme insensitivity of 
the radio compass unit may be caused by failure of 
C4-1, C4-2, or C4-3. One of these capacitors opening 
up removes the R.F. ground from the grid return of 
the associated stage. If the AVC is inoperative, check 
C36-3 and C35-3 for short circuit. A defective Tube 
VT-93 in the 2nd Det. stage may also cause ineffective 
A VC operation. 

(9) I.F. Amplifier Tests.-Apply a 112.5 Kc. signal, 
30% modulated at 400 cycles, to the grid of the I.F. 
tube and plug an output meter into the TEL jack. 
Measure the signal generator voltage required to pro­
duce an output of 50 milliwatts. If this stage is func­
tioning properly, a signal generator input of less than 
55,000 microvolts will be required. If more than 
55,000 microvolts is necessary, adjust L4-2 and L5-2 
to determine whether or not the sensitivity is due to 
misalignment of T14. If satisfactory alignment can-
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6.6 c (9) (continued) 

not be obtained, remove TH and check all wiring and 
components. If function of this stage is normal, 
remove the R.F. oscillator tube, VT -94, and apply a 
112.5 Kc. signal, 30% modulated at 400 cycles from 
the signal generator to the grid of the 1st Det. tube. If 
this stage is functioning properly, an input of less than 
600 microvolts will be necessary to produce an output 
of 50 milliwatts. If more than 600 microvolts is neces­
sary, carefully check alignment of T13, alignment pro­
cedure for which will be found in Section 6.S a. If 
satisfactory alignment and sensitivity of this stage can­
not be obtained, remove T13 and check all wiring and 
components. 

(10) R.F. System Tests.-Set the band switch on 
one of the bands on which trouble is encountered and 
set the tuning dial to the alignment frequency for that 
band as given in Section 6.S c. Beginning at the grid 
cap of the 1st Detector tube, apply a 30% modulated 
(400 cycles) signal from the signal generator. 900 
microvolts input to this stage from the signal generator 
should give approximately 50 milliwatt output from 
~he A.F. amplifier. As the signal is fed successively 
lllto the grids of the 2nd R.F., 1st R.F. stages, etc., 
considerably less input from the signal generator should 
result in the same 50 milliwatt output. If a stage is 
reached where the signal necessary to produce 50 
milliwatts output is greater than or only slightly less 
than it was for the preceding stage, that stage is faulty 
and tests outlined in paragraph 6.6 c (11) or 6.6 c (12) 
should be applied, as the case might be. 

(11) R.F. Oscillator Tests.-If socket voltage meas­
Ul'~ment~ on the 1st Detector tube (See paragraph 6, 
thIS sectIOn) fail to reveal the source of trouble, set the 
band switch to one of the inoperative bands and rotate 
the tuning dial to the alignment frequency for that 
band, as given in Section 6.S, and apply a signal genera­
tor voltage of that frequency, 30% modulated at 400 
cycles to the grid cap of the 1st Detector tube. Turn 
A,uDIO and threshold sensitivity controls fully clock­
WIse. It should be possible to obtain an output of 
50 milliwatts at the TEL jack for an input of less than 
900 microvolts from the signal generator. If these 
conditions can be met, the trouble is in one of the R.F. 
stages and the procedure outlined in paragraph (12) 
should be followed. If the conditions cannot be met, 
check the alignment of the R.F. oscillator, following 
t~e procedure given in Section 6.S b. If satisfactory 
alIgnment is not obtainable, remove the R.F. oscillator 
assembly, Ref. No. 107, and check all wiring, contacts 
of S4, and all capacitors and resistances. 

(12) R.F. Amplifier Tests.-If socket voltage meas­
urements on the 1st and 2nd R.F. tubes (See paragraph 
6, this section) fail to reveal the source of trouble, set 
the band switch to one of the inoperative bands and 
rotate the tuning dial to the alignment frequency for 
that band, as given in Section 6.S, and apply a signal 
generator voltage of that frequency, 30% modulated at 
400 cycles, to the grid cap of the 2nd R.F. tube. It 
should be possible to obtain an output at the TEL jack 
of 50 milliwatts for an input of less than 120 micro­
volts from the signal generator. If these conditions 
c~nn?t be met, check the alignment of the 2nd R.F. 
CIrCuIt, following the procedure given in Section 6.S c 
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If satisfactory alignment is not obtainable, remove the 
2nd R.F. assembly, Ref. No. 106, and check wiring, 
switch contacts, capacitors, and resistances. If satis­
factory output is obtainable from the 2nd R.F. stage, 
the procedure outlined above should be repeated for the 
1st R.F. stage. It should be possible to obtain an out­
put of 50 milliwatts with an input of 20 microvolts to 
the grid of the 1st R.F. tube. If the 1st R.F. stage is 
functioning properly, apply a 5 microvolt signal to the 
antenna pin on the panel of the compass unit, and if 
50 milliwatts (or more) output is not obtainable, check 
antenna relay contacts, RlS, C21-1, and operation of 
the relay, Ref. No. 103. If normal operation is still 
unobtainable, remove antenna shield assembly, Ref. 
No. 102, and check wiring, switch contacts and capaci­
tors associated with the antenna circuit and grid and 
antenna coils located in T4, T5, and T6. 

d-Low REC.LOOP Output 
Operate the radio compass with the OFF -COMP.­

REC.ANT.-REC.LOOP switch in the REC.LOOP 
position. Tune to stations in each band, observing 
whether trouble is encountered on all bands or only on 
one or two bands. If the equipment is inoperative on 
all bands, proceed as outlined in paragraph 6.6 d (1) 
below. If, however, trouble is encountered on only 
one or two bands, remove the compass unit from the 
cabinet and set up on the test bench. Measure the 
voltage on the plates of the modulator tube, VT-96, 
for each setting of the band swi tch. If any considerable 
variation is noted from the values given in Section 6.7, 
remove the antenna shield assembly, Ref. No. 102, and 
check the contacts of Sl-2 and the plate windings of 
T -4, T -5, and T -6 for open or short circuits. If the 
n,ature of the trouble encountered on only one or two 
bands is not apparent from the foregoing tests, proceed 
as outlined in paragraph 6.6 d (2). 

(1) Modulator Test.-Measure the socket voltages 
of the modulator tube and compare with the 
values given in the table in Section 6.7. If any 
considerable variation from the typical values is 
noted, check the wiring and components of the 
circuits associated with the tube elements. With 
the OFF-COMP.-REC.ANT.-LOOP switch in 
the COMP position and the compass unit tuned 
to the aligning frequency (as given in Section 
6.S) on anyone of the faulty bands, set the loop 
gain, COMPASS and THRES.SENS. controls 
at maximum and ground grid No. 1 (socket 
terminal No.4) of the modulator tube. Apply a 
7 microvolt signal generator voltage of the 
aligning frequency to grid No.2 (socket terminal 
No.5) of the modulator tube and observe the 
compass indicators. If the modulator stage is 
functioning properly, the indicator pointers will 
deflect full scale to the right. Repeat the test, 
grounding grid No.2 and applying the signal to 
grid No. 1. The indicator pointers should deflect 
full scale to the left. 

(2) Loop Amplifier Test.- Measure the socket volt­
ages of the loop tube and compare the readings 
obtained with the values given in the table in 
Section 6.7. If any considerable variations from 
the typical values are noted, check the wiring 
and components of the circuits associated with 
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6.6 d (2) (continued) 

(3) 

(4) 

the tube elements. If all bands are inoperative, 
remove the loop phasing assembly, Ref. No. 101, 
and check all wiring and components for open 
or short circuits. If only one or two bands are 
inoperative, roughly check alignment of loop 
stage trimmers of the bands at fault. If proper 
alignment appears impossible remove the loop 
shield assembly, Ref. No. 100, and check all 
components, sWitch contacts and wiring. 
Loop Test.--Test loop, mounting (brushes and 
rings if rotatable mounting) and loop cable for 
open or short circuits or grounds. Also check for 
poor contact at plugs. 
Loop Alignment.-If it has been necessary to 
make any alteration in the settings of the loop 
stage trimmers, it will be necessary to completely 
realign this stage. The procedure outlined in 
Section 6.S, paragraph f should be followed. 

e-Noisy Compass or Receiver Operation 

To locate the cause of noisy operation, check the 
following components: 

Check 
Vacuum Tubes 
Dynamotor 
Loop 
Loop Mountings 

Cable Plugs 
Bonding 

Switches 
Variable Capacitors 
Power Source 
Circuits 

For 
Microphonic or defective units. 
Worn or arcing brushes. 
Dirty or flattened pins. 
Corroded sockets, dirty brushes 

or rings. 
Poor contacts. 
Loose connections. Chassis not 

grounded. Poor bonding on 
Tuning Shaft MC-124. 

Dirty contacts. 
Dirt between plates. 
Loose or corroded connections. 
Loose wires, defective capacitors 

or resistances. 

6.7 TYPICAL OVERALL VOLTAGE MEASURE­
MENTS 

a-Typical Circuit Voltages 

Vol~ages sta~e.d in the following tables apply. fo~ the 
followmg condItIOns. If values do not check wIthm ± 

10% of those stated, the associated circuits and com­
ponents should be tested. The measurements should 
be made with a Western Model 665 Type 2 Analyzer, 
using the 250 volt scale for plate, screen, and dynamotor 
secondary voltages, and the 25 volt scale for primary 
supply voltages unless otherwise specified. Operate the 
equipment on LOCAL, COMPo Measure from the 
foJlowing measurement points to chassis unless other­
wise stated. 

TYPICAL CIRCUIT VOLTAGES 

Measurement 
Point 

Term. Ref. No. 

E PL-122 
Bat. side L 7-1 
Between L7-1 

L7-2 

Voltage Remarks 

13.5 Supply voltage 
13.4 Input to hash filter 
13.2 One section of hash fliter 
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Measurement 
Point 

Term. Ref. No. 
Voltage Remarks 

+LV DM-20 13.1 Dynamotor supply 
primary 

+HV 

5 
6 
1 

2 

1 

2 

5 

6 

4 

1 

2 

3 

B+ 
B+ 
B+ 
Plate '#1 
Plate '#2 
1 
6 
3 
4 
5 

5 

5 

4 

J 

Fuse 
FU-2S 

DM-20 222.0 Dynamotor supply 
secondary 

III 
III 
111 

215 Input to filter choke 
202 Output to filter choke 
202 B+side of audio trans. 

111 

112 

112 

112 

112 

110 

110 

lOS 

lOS 

190 

202 

ISS 

200 

lS5 

163 

163 

lS7 

187 

106 170 
107 172 
102 127 
102 127 
102 127 
101 170 
101 169 
101 146 
101 149 
101 0 

101 0 

101 0.1 

VT-93 0.6 
Socket 

PL-122 19S 
TM-1S0-B 

primary. 
Plate side of audio trans. 

primary. 
B+side of rem. compo 
output trans. pri. 
Plate side of rem. compo 
output trans. pri. 
B+side of loco compo 
output trans. pri. 
Plate side of loco compo 

output trans. pri. 
B+side of 2nd I.F. trans. 

pri. 
Plate side of 2nd I.F. 

trans. pri. 
B+side of 1st I.F. trans. 

pri. 
Plate side of 1st I.F. 
trans. pri. 
2nd R.F. transformer 
R.F.osc. 
Mod. plate coil C.T. 
Modulator plate voltage 
Modulator plate voltage 
B+on phasing coil 
Plate on phasing coil 
Input from audio osc. 
Input from audio osc. 
On COMPo (Use IV. 

scale) 
On REC.ANT. (Use 1 V. 

scale) 
On REC.LOOP (Use 1 V. 

scale) 
A VC diode voltage (Use 

1.5 V. scale vacuum 
tube voltmeter) 

B+marker beacon 

TM-lS0-B 13.5 Supply voltage 

b-Typical Vacuum Tube Socket Voltages 

See Fig. 34. Battery voltage, 14 volts. Equipment 
operating on LOCAL, COMP., THRES. SENS., 
LOOP GAIN, and AUDIO controls all fully clockwise. 
Band switch on Band 3. All voltages are measured to 
the chassis unless otherwise stated. Allowable toler­
ance of voltage variation, ± 10%. Measurements 
made with Western Model 665, Type 2 Selective 
Analyzer. Plate and screen voltages measured on 
250 V. scale. Heater, cathode, and suppressor voltages 
measured on 10 V. scale unless otherwise specified. 
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6.7 b (continued) 

Tube Socket 
Term. 

VT-86 2 t07 
Loop 3 

4 
5 
8 

VT-86 2t07 
1st R.F. 3 

4 
5 
8 

VT-86 2 to'7 
2nd R.F. 3 

4 
5 
8 

VT-86 2 to 7 
I.F. 3 

4 
5 
8 

VT-86 2 to 7 
Remote 3 
Compo 4 

5 
8 

VT·86 2 to 7 
Local Compo 3 

4 
5 
8 

VT·96 2 to 7 
Audio.Osc. 3 

6 
8 

VT·96 2 to 7 
Mod. 3 

6 
8 

VT·87 2 to 7 
1st Det. 3 

4 
8 

PL-122 Socket 
Terminal 

MAINTENANCE 

Tube Socket Element Voltage Remarks 
Term. 

Element Voltage Remarks VT-94 2 to 7 Heater 6.55 

Heater 6.6 
Plate 173.0 
Screen 70.0 
SUPEressor 3.0 
Cat ode 3.0 

Heater 6.6 
Plate 173.0 
Screen 70.0 
SUPEressor 0 
Cat ode 3.0 

Heater 6.6 
Plate 173.0 
Screen 70.0 
SUPEressor 0 
Cat ode 3.0 

Heater 6.5 
Plate 163.0 
Screen 110.0 
SUPRressor 0 
Cat ode 4.9 

Heater 6.1. 
Plate 187.0 
Screen 66 
SUPEressor 2.8 
Cat ode 2.8 

Heater 6.4 
Plate 185.0 
Screen 67.0 
SUPEressor 2.9 
Cat ode 2.9 

Heater 6.6 
Plate (P2) 198.0 
Plate (PI) 198.0 
Cathode 1.1 

Heater 6.6 
Plate (P2) 125.0 
Plate (PI) 125.0 
Cathode 8.4 

Heater 6.55 
Plate 187.0 
Screen 85.0 
Cathode 3.6 

Opera te and Return to 
Original Setting 

R.F.Osc. 3 Plate 58 
8 Cathode 0 

VT-93 2 to 7 Heater 6.5 
2nd Det. 3 Plate 82.0 

6 Screen 82.0 
8 Cathode 15.5 (Use 25 V. 

scale) 

VT-66 2 to 7 Heater 6.4 
Tel. Out. 3 Plate 190.0 

4 Screen 200.0 
8 Cathode 12.3 (Use 25 V. 

scale) 

NOTE: When vacuum tube socket voltages are found 
to vary a~1reciably from the typical values given in the 
above ta e, the trouble can usually be located as 
described below: 

(1) Heater Voltage High:-Heater burned out in 
one of the tubes in the same parallel connected 
group. See Fig. 45. 

(2) Heater Voltage Low:- Dirty contacts on S7 or 
S8. Heater burned out in one of the tubes in the 
other parallel connected group. 

(3) Plate Voltage High:-Shorted plate resistor. 
0Faen screen or cathode circuit. 

(4) P ate Voltage Low:-Ground on plate lead. De-
fective screen or cathode bypass capacitor. 
Defective Ftlate couplin% capacitor. 

(5) Screen Vo tage High:- horted screen dropping 
resistor. 

(6) Screen Voltage Low:-Defective screen or cath· 
ode by£ass capacitor. 

(7) Catho e Voltage High:-Open cathode resistor. 
R2 or R4-lB open. Poor contacts on S7. L2, L3 
or L6 open. 

(8) Cathode Voltage Low:-Defective cathode by. 
pass capacitor or resistor. 

c-Continuity Test of SCR-242-B 
(1) Radio Com~ass Unit BC·310-B. Remove all 

vacuum tubes and L·122 from BC-310.B. Plug Head· 
set HS-18 into n. Set front panel controls as follows: 

Band Selector Switch to Band 1. 
OFF-COMP.-REC.ANT.-REC.LOOP switch to 

COMPo 
LIGHTS, AUDIO, and COMPASS to maximum 

clockwise Klsitions. 
LOCAL·RE OTE to LOCAL position. 

THRES. SENS. and LOOP GAIN to maximum, 
clockwise positions. 

Using Weston Model 665, Type 2 Analyzer, the fol· 
lowing readings are typical for normal equipment. 
Readings are from terminal listed to chassis, unless 
otherwise stated: 

Ohmmeter 
Scale Used 

Resistance 
(Ohms) 

Probable Cause of 
Incorrect Reading 

C3-15 defective A to ground 
B to ground 
B to ground 
C to ground 
D to ground 

AUDIO Control 

RX 1000 
RX 10 
RX 100 
RX 1000 
RX lOOO 

Open 
230 
810 
Open 
Open 

{
Ref. No. 111, R34., n, S6, S8-IE, or 
R4-lA defective. 
n defective 
S7 -C defective 
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6.7 c (continued) 

PL-122 Socket Operate and Return to 
Original Setting Terminal 

E to ground 
E to ground 
F to ground 
G to ground 
G to ground 
H to ground 

J to ground 
K to ground 

L to ground 
L to ground 

M to ground 
M to ground 

N to ground 
N to ground 
P to ground 
P to ground 
Q to ground 
Q to ground 
R to ground 
R to ground 
S to ground 
T to ground 
U to ground 
V to ground 
W to ground 
X to ground 

PL-I08 Socket 
Terminal 

2 to ground 
3 to ground 
4 to ground 

PL-1l9 Socket 
Terminal 

1 to ground 
2 to ground 

Switch to OFF 

Switch to REMOTE 

Switch to REMOTE and 
LOOP GAIN to minimum 
setting 

Switch to REMOTE 

Switch to REMOTE 

Switch to REMOTE 

Switch to REMOTE 

Switch to REMOTE 

Switch to REMOTE 

Operate and Return to 
Original Setting 

Operate and Return to 
Original Setting 

MAINTENANCE 

Ohmmeter Resistance Probable Cause of 
Scale Used (Ohms) Incorrect Reading 

Direct 0.5 L7·1, L7·2, or DM·20 defective. 
RX 1000 Open SB·IA defective 
Direct 0 Broken ground connection 
RX 1000 Open S7·D defective. 
RX 10 82 Defective ant. relay coil. 
RX 1000 290,000 C5·3, R19·1, R22·3 defective. 

RX 100 580 Shorts or opens on B+ bus. 
RX 1000 38,000 Rl, R16·2, R21, R17.3, or R23 

defective 
RX 1000 50,000 
RX 1000 Open S7·H defective 
RX 1000 175,000 C3·7, C3.10, C3·13,.C3.14, R13.1, 

R26·1 or R2 defective 
RX 1000 Open S7·G defective 
Direct 2.8 Band switch motor, S7·G, or S5·B 

defective 
RX 1000 Open S7·F defective 
Direct 2.8 Defective S5·C 
RX 1000 Open S7·E defective 
RX 1000 Open S5·B, S5·C, or S6 defective 
RX 1000 Open S7·B defective 
Direct 0.9 Hash filter or DM·20 defective 
RX 1000 Open S7·A defective 
Direct 0.9 Hash filter or DM·20 defective 
RX 100 400 LB or DM·20 defective 
Direct 0.8 Hash filter or DM·20 defective 
RX 100 810 T16 defective 
RX 1000 Open C3·6 or C8·2 defective 
RX 1000 Open C3·5 or C8·1 defective 
RX 100 810 T17 defective 

Ohmmeter Resistance Probable Cause of 
Scale Used (Ohms) Incorrect Reading 

RX 1000 Open Ground in wiring or Sl·lA defective 
Direct 0 Broken ground connection 
RX 1000 Open Ground in wiring or Sl·lA defective 

Ohmmeter Resistance Probable Cause of 
Scale Used (Ohms) Incorrect Reading 

Direct 0 Broken ground connection 
RX 1000 1 meg. Ant. relay or R18 defective 

(2) Radio Control Box BC·311·B. Set controls as 
follows: 

clockwise positions. 
Plu~ Headset HS·18 in J2. 

Band Selector Switch to Band 1. 
LIGHTS, COMPASS, and AUDIO to maximum 

OF1' ·COMP.·REC.ANT.·REC.LOOP switch on 
COMPo 

Ref. No. 213 Operate and Return to 
Plug Terminal Original Setting 

A to ground (Tuning meter will deflect full 

B to ground 
B to ground 
B to ground 
C to S 
C to S 
D to ground 

scale) 

AUDIO control off 
Switch to OFF 

HS·lB removed from J2 

Ohmmeter Resistance 
Scale Used (Ohms) 

RX 100 0 

RX 10 
RX 1000 
RX 1000 
RX 1000 
Direct 
Direct 

56 

143 
100,000 
Open 
Open 
o 
o 

Probable Cause of 
Incorrect Reading 

Burned out tuning meter 

S8·2E, R4.2A, or J2 defective 
R4·2A defective 
S8·2E defective 
J2 defective 
J2 defective 
S8·2B defective 
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6.7 c (continued) 

Ref. No. 213 Operate and Return to Ohxnxneter Resistance 
Plug Ternrinal Original Setting Scale Used (Ohxns) 
D to ground Switch to OFF RX 1000 Open 
E toR Switch to any operating position Direct 0 
E to R Switch to OFF RX 1000 Open 
F to ground . ... ... ...... .. .. . .. Direct 0 
G to ground .. ... ... . .. . . . .. .... RX 1000 Open 
G to ground Switch to REC. ANT. RX 1000 Open 
G to ground Switch to REC. LOOP Direct 0 
G to ground Switch to OFF RX 1000 Open 
H to ground . . . ..... .. .. .... .... Direct 0 
H to ground COMPASS Control RX 1000 50,000 
J to ground . ... .... . .. . ........ RX 1000 Open 
J to ground MB TEST Direct 0 
K to ground ..... . ...... . ... .... Direct 0 
K to ground Switch to REC. ANT. Direct 0 
K to ground Switch to REC. LOOP RX 1000 Open 
K to ground Switch to OFF RX 1000 Open 
L to ground ..... . . .. .. .. ....... Direct 0 
L to gronnd AUDIO control off, switch to RX 1000 25,000 

OFF, REC. ANT. or REC. 
LOOP 

M to ground ... . . . . ... ... . ...... RX 1000 Open 
M to ground Switch to Band 2 RX 1000 Open 
M to ground Switch to Band 3 Direct 0 
N to ground .. ... ......... ..... . RX 1000 Open 
N to ground Switch to Band 2 Direct 0 
N to ground Switch to Band 3 RX 1000 Open 
P to ground ..... .. .......... ... Direct 0 
P to ground Switch Lo Band 2 RX 1000 Open 
P to ground Switch to Band 3 RX 1000 Open 
R to ground - See "C" 

Direct 30 T to ground ... ... ........ ... .. . 

T to ground LIGHTS to off Direct Open 

(3) Compass Indicator I-65-B. Remove Plug PL-1l8. 

PL-1l8 Socket 
Terxninal 

2 to 4 
3 to 5 
1 to 3 
1 to 5 
1-2-3-4-5 to ground 

Ohxnxneter Scale 
Used 

RX 100 
RX 100 
RX 100 
RX 100 
RX 1000 

Resistance 
(Ohxns) 

1950 
1850 
925 
925 

Open 

Probable Cause of 
Incorrect Reading 

S8-2B defective 
S8-2A defective 
S8-2A defective 
Broken ground connection 
S8-2C defective 
S8-2C defective 
S8-2C defective 
S8-2C defective 
R3-2 defective 
R3-2 defective 
S10 defective 
S10 defective 
S8-2C defective 
S8-2C defective 
S8-2C defective 
S8-2C defective 
S8-2D defective 
R4-2B defective 

S9-2 defective 
S9-2 defective 
S9-2 defective 
S9-2 defective 
S9-2 defective 
S9-2 defective 
S9-2 defective 
S9-2 defective 
S9-2 defective 

lLl-3, lLl-4, R8-3, R8-4, or R6-2 
defective 
R6-2 defective 

Probable Cause of Incorrect 
Reading 

Open moving coil 
Open field coil or Cll-l defective 
One side of field coil open 
One side of field coil open 
Coils or wiring grounded 

d - Circuit Analysis Using Test Set I-56-A Tube Filaxnent Tube "IN" 2nd 

(1) 

(2) 

General.- Before attempting to use Test Set 
I-56-A, the instructions should be carefully 
studied in the first five paragraphs of Detailed 
Tests on Radio Sets, Section III of the Instruc­
tion Book for Test Set I-56-A. 
Cable Tests.- If poor or erratic operation of the 
radio compass unit is noted, a continuity check 
on all plugs and connecting cables should first 
be made in accordance with paragraph 2 of the 
above reference. 

(3) Tube Testing.- I£ all cable connections seem to 
be in good condition, the tubes should be tested 
on the Model 685 tube checker in accordance 
with paragraph 3 of the above reference and the 
following chart. 
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Type Selector Selector Position Plate 
VT-66 6 41 BCD 
VT-86 6 40 BCDE 
VT-87 6 44 BCDE 
VT-93 6 { 37 BEF (Pent. Sec.) -

0 C (Diode Sec.) D 
VT-94 6 41 BD 
VT-96 6 41 BC DF 

(4) Voltage, Current and Resistance Measurements. 
If a test on all the tubes does not locate the trouble, 

voltage and current measurements should be made on 
the radio compass unit, using the Weston Model 665 
Analyzer and Model 666 Socket Selector Unit. Set up 
the analyzer and socket selector block as indicated 
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6.7 d (4) (continued) 

under paragraphs 3 and 4 of Section III of the Instruc­
tion Book for Test Set I56-A. The voltage, current and 
resistance values should check within 10% of those 
given in table 6.7 d (5), provided the following rules 
are observed: 

Test Set I-56-A.-Place Model 666 Type lB Socket 
Selector Block in pin jacks above the meter. 

Keep AC-DC toggle switch on DC. 
Place the other analyzer toggle switch on the "Volts­

MA" position. 
Connect short jumper cables from the selector block 

to the analyzer as indicated by the chart below. 
Select proper meter scale, and read scale accurately. 
Make all voltage measurements using the outside 

pin jacks of the selector block. 
Insertion of a cable pin at the inside position pro­

duces an open circuit to provide for current measure­
ments. 

In general, it is more convenient to measure resis­
tance values at the tube sockets. Resistance measure­
ments are always made with the low voltage supply 
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disconnected and the analyzer toggle switch in the 
"Ohms" position. 

Radio Compass Unit.- Set up the radio compass 
unit without a vertical antenna or loop. 

Use a suP.ely voltage of 14 volts. 
Set LOCAL-REMOTE switch in LOCAL position. 
Set THRESH. SENS. control to the maximum clock-

wise position. 
Set AUDIO control to the maximum clockwise 

position. 
Set LOOP GAIN control to maximum clockwise 

position. 
Set tuning controls at 150 Kc.; readings will deviate 

slightly when switching to other bands. 
Slightly lower voltage values will be obtained with the 

LOCAL-REMOTE switch in the REMOTE position. 
All plate and screen voltages are measured on the 

250 V. scale. 
AJI cathode voltages are mea ured on the scale in­

dicated in the table below. 
All current measurements are made on the lowest 

usable scale. 
The metal tube shield connector of Test Set I-56-A 

must be grounded to chassis of the radio compass unit. 
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TUBE TYPE 

Plate Voltage 

Plate Current 

Screen Voltage 

Screen Current 

Cathode Voltage 

Diode Voltage 

Diode Current 

Base Diagram 

Tube Circuit Analysis Using Test Set 1-56-A 

VT-86 VT-87 VT-66 VT-93 

Block Connects Block Connects Block Connects 
Term. to Term. to Term. to 

Number Analyzer Number Analyzer Number Analyzer 
Jacks Jacks Jacks 

3 +250 3 +250 3 +250 

Gnd -V Gnd - V Gnd -V 

3 outside +5Ma 3 outside +25 Ma 3 outside +5Ma 

3 inside -Ma 3 inside -Ma 3 inside -Ma 

4 +250 4 +250 6 +250 
Gnd -V Gnd -V Gnd -V 

4 outside +1 Ma 4 outside +5Ma 6 outside +2.5 Ma 
4 inside -Ma 4 inside -Ma 6 inside -Ma 

8 +5 8 +25 8 +25 
Gnd -V Gnd -V Gnd -V 

.. .... .. .. .. .... .. No Voltage with 
No Signal 

Static Current 
.. .. .. .. Too Low to . , ...... .. 

Measure 

cbJd) C2 
C2 C, 

P(!t _rs:D1 
C0il.&3 

:~ 
4 5 CI 

~ ~~'" :~ ~: :::- 7 H --- -.:~ 
H 2 7 H H 2 7 H H 2 !/::!)H 

1 8 S-0,'-y~! 1 8 K 
18 K 

S KEY K S KEY gs S KEY C3 5 KEY G3? 

VT-86 VT-87 VT-66 VT-93 

VT-94 

Block Connects 
Term. to 

Number Analyzer 
Jacks 

3 +250 

Gnd -V 

3 outside +5Ma 

3 inside -Ma 

. . . . . . . . 

. . . . .. . . 

8 +5 
Gnd -V 

. . . . .. .. 

. . .. .... 

C 

~ 
P 3 

H 2 7 H 

1 8 
S KEY K 

VT-94 

VT-96 

Block Connects 
Term. to 

Number Analyzer 
Jacks 

3 +250 
Gnd -V 

6 +250 
Gnd -V 

3 outside + 10 Ma 
3 inside -Ma 

6 outside + 10 Ma 
6 inside -Ma 

. . . . .. .. 

. ..... .. 

8 +10 
Gnd -V 

. ....... 

.. . . .. . . 

CT2 cn 

~ 
PT2 PTI 

3 6 

H 2 7 H 

1 8 
S KEY K 

VT-96 

0\ 
~ 
~ 

~ 
'-" 

'0 o 
t:! 
c. 
t:! c 
C1> 
c.. 
'-" 

~ 
>-
~ 
1-3 

~ 
(j 
I:.'%j 
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6.7 d (continued) 

(5) Voltage, Current and Resistance Values Using Weston Mod. 666 Typ e IB Socket Selec tor Block 
(Part of Test Set 1-56-A) 

i Con - i 
I 

Heat- trol Suppressor 
Tube Plate Screen er Grid Grid Cathode 

Function Type -------- ------

Volts MA. Ohms Volts MA. Ohms Volts Ohms Volts Ohms Volts Ohms 
----------------- - ----

Loop Amp. VT-86 170 4 .6 5,800 74 .91 105,000 6 .7 4. 8 2 .95 600 2. 95 600 
------------ - ----

1st RF. VT-86 176 4. 65 5,000 75 .94 105,000 6 .8 1 Meg 0 0 3 .1 600 
---------------- - ------

2nd RF. VT-86 176 4 .6 5,400 76 .94. 105,000 6 .8 1 Meg 0 0 3 .1 620 
------------------

I.F. Amp. VT-86 185 3 .0 5,500 157 1.3 50,000 6.7 1 Meg 0 0 2.2 600 
--------------

Local 
Ind. Output VT-86 190 4 .5 3,200 68 .85 140,000 6. 6 50,000 2 .8 600 2.5 600 

----------------
Remote 

Ind. Output VT-86 190 4.8 3,200 68 .83 150,000 6.6 44,000 2.8 600 2. 8 600 
--------------

202 5 .3 2,800 49,000 
Audio Osc. VT-96 ------ · . · . . .. 6.7 · . · . 1.05 Opcn 

202 5 .5 2,800 48,000 
-----------------------------------

132 .08 95,000 500,000 
Mod. VT-96 132 .08 95,000 · . · . ... 6 .6 · . · . 8 .0 9,000 

500,000 
-------------------

Mixer Grid 
-----

Mixer VT-87 190 3.3 5,500 90 3.65 22,500 6 .6 1 Meg · . 52,000 3 .75 630 
---------------------

RF.Osc. VT-94 80 2.5 50,000 · . · . ... 6.6 50,000 . . · . 0 0 
-----------------------

Pin 4 1 Meg 
2nd Det. VT-93 83 3 .75 25,500 83 1.05 25,500 6 .6 4.00,000 Diodes -- IS *3,000 

Pin 5 300,000 
----------------------

Audio O.P. VT-66 188 22 .0 1,000 198 3 A 500 6.3 350,000 · . · . 12 .2 500 

*Use RX 1000 Scale on Ohmmeter to avoid damaging Tuning Meter. 
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6.7 d (continued) 

(6) Inductance and Transform.er Data 

Measure-
Wind- D.C. m.ent 

Ref. Part of ing Res. To!. To!. To!. Fre-
No. Name Ref. No. Nos. Ohm.s :±% Inductance :±% Q :±% quency 

LL Loop Phaser .... .. .... 101 3·4 85 10% 20.5 mb 1% 78 5% 75 kc. 

L2 l.F. Trap (1s t H. .F. 
Cathode) . .. .. .. .... 104 3·4 1.2 10% 412 uh 1% 150 5% 112.5 kc. 

L3 J. F. Trap (2 nd R. F. 
Cathode) .. . . .. . .... 104 3·4 1.0 10% 412 uh 1% 150 5% 112.5 kc. 

L4·] 1st Det. PJa te ... . ..... 108 3·4 25 .0 10% 8940 uh 1% 132 5% 112.5 kc. 

L4·2 L F . Plate ... .. .... .. .. 110 3·4 25.0 10% 8940 uh 1% 132 5% 112.5 kc. 

L5·1 J.F. Grid ..... . ...... , 108 3·4 25 .0 10% 8940 uh 1% 132 5% 112.5 kc. 

L5·2 2nd Det. Aud . Diode ... 110 3·4 25.0 10% 8940 uh 1% 132 5% 112.5 kc. 

L6 122.5 kc. Trap 
(LF. Cathode) .. 109 5·6 1.0 10% 82.2 uh 1% 128 10% 112.5 kc. 

L7·1 R.F. Choke Dynamotor 
L.V . . ........ .... .. 113 .06 10% 40 uh .. 1000 c.p.s . 

L7 ·2 R.F. Choke Dynamotor 
L.V . . ... . .. . . . .. ... 113 .06 10% 40 uh .. 1000 c.p.s . 

L8 R.F. Choke Dynamotor 
I1.V . .. ......... .... 113 40 10% 24.2mh · . 1000 c.p.s. 

L9 Filter Choke Dyna. 
motorH.V . . . . . ... . . III 5·6 160 5% 6 H at 100 rna . .. 1000 c.p.s . 

LI0 Low Pass Audio Filter . . 111 Refer TIS 

Tl Loop Stage Trans. 
(150·325 kc) . . 100 4·5 0 .2 10% 23 uh 5% · . · . 1000 c.p.s. 

(Secondary) . . .. ... ... 2·3 14 .5 10% 2980 uh 1% 141 5% 150 kc. 

T2 Loop Stage Trans. 
(325·695 kc) .. ... .. . 100 4·5 0 .2 10% 20 nh 5% · . · . 1000c.p.s. 

(Secondary) . .. . .. .... 2·3 6 .0 10% 664 uh 1% 152 5% 300 kc. 

T3 Loop Sta~e Trans. 
(695·1 00 kc) . ...... 100 2·3 0 .2 10% 17 uh 5% · . · . 1000 c.p.s. 

(Secondary) ..... . .... 4·5 1.6 10% 145uh 1% 212 5% 700 kc. 

T4 Ant. Stage Trau . 
(150·325 kc) . . . .. .. . 102 3·5 0 .5 10% 3 uh 5% · . · . 1000 c.p.s. 

(Secondary) . ......... 2·6 15 .2 10% 2390 uh 1% 130 5% 150 kc. 
(Tertiary) . . ...... . . . . 4·6 200 .0 5% 49.5mh 5% 35 · . 50 kc. 

T5 Ant. Stage Trans. 
(325·695 I c) . .... .. . 102 3·5 0 .5 10% 4.5uh 5% . . · . 1000 c.p.s . 

(Secondary) . . . . . . . . . . 1·2 5 .5 10% 500uh 1% 132 5% 300kc. 
(Tertiary) .. . ....... . . 1·6 80 10% 11.5mh 5% 48 .. 75kc . 

T6 Ant. Stage Trans. 
(695·1500 kc) ..... " 102 2·4 1.6 10% 7uh 5% · . .. 1000 c.p.s. 

(Secondary) . . . . .. . . .. 5·6 1.0 10% 109.6uh 1% 195 5% 700 kc. 
(Tertiary) . . ..... ... .. 1·6 33.0 10% 2257 uh 5% 78 10% 200kc. 

T7·1 1st R.F. Stage Trans. 
(150·325 kc) ...... .. 105 4·5 130 5% 24.5mb 5% 36 10% 50kc. 

(Secondary) . ......... 2·3 11 .2 10% 2370uh 1% 137 5% 150 kc. 

T7·2 2nd R.F. Stage Trans. 
(150.325 kc.) . . . . . . . . 106 Same as T7·1 
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6.7 d (6) Inductance and Transformer Data-(continued) 

Measure-
Wind- D.C. ment 

Ref. Part of ing Res. Tol. Tol. Tol. Fre-
No. Name Ref. No. Nos. Ohms :1:% Inductance :1:% Q :1:% quency 

T8·1 1st R.F. Stage Trans. 
(325·695 kc.) ... .... . 105 4·5 80 10% 12.7 mh 5% 46 10% 75kc. 

(Secondary) .. . . ...... 2·3 5.0 10% 499uh 1% 122.5 5% 300 kc. 

T8·2 2nd R.F. Stage Trans. 
(325.695 kc.) ..... ... 106 Same as T8·1 

T9·1 1st R.F. Stage Trans. 
(695.1500 kc.) . .. . .. . 105 2·3 34 .0 10% 2546 uh 5% 58 10% 200kc. 

(Secondary) .......... 4·5 1.0 10% 109.5uh 1% 215 5% 700 kc. 

T9·2 2nd R.F. Stage Trans. 
(695.1500 kc.) .... ... 106 Same as T9·1 

T10 R.F. Osc. Trans. 
(150.325 kc.) ........ 107 3·4 2.6 10% 105 uh 5% .. .. 1000 C.p.8. 

2·5 10.2 10% 1338 uh 1% 113 10% 200kc. 

Tll R.F. Osc. Trans. 
(325·695 kc.) ...... .. 107 3·4 1.6 10% 50uh 5% .. .. 1000 c.p.s. 

2·5 3.0 10% 373 uh 1% 112 10% 400 kc. 

T12 R.F. Osc. Trans. 
(695.1500 kc.) .... ... 107 3·4 1.0 10% 25 uh 5% .. . . 1000 c.p.s. 

2·5 1.0 10% 96.2 uh 1% 93 10% 800kc. 

T13 I.F. Input Coupler . .... 108 Refer to L4·1 and L5·1 

T14 I .F. Output Coupler .... no Refer to L4·2 and L5·2 

T15 Tel. Output Trans . ..... 111 1·2 400 5% . .. . .. .. .. 
(Secondary) . . . . .. .. .. 3·4 800 (Includes L10 and 8000 ohm shunt res.) 

T16 Remote Compo Ind. 
Output Trans . .... . . 112 1·2 2800 5% 

(Secondary) . . . . .. .. . . 3·4 780 5% 

T17 Local Com~. Ind. 
Outpu:t rans . .... .. . 112 5·6 2800 5% 

7·8 780 5% 

62 



,-:..~_ C22 

___ ----!-~_!_ 1. F. AM PLI FI E R 

;;;;;;;;;;;;;;;;!;;:==;;::::;:;;,;;==~L-+ ALIGN IN G SCREW 

r----"7"'"".:OiI .... r+-Y-1 ST DETECTOR 

BAND III 
(695-1500) KG 

BAND II 
----~+-(325-695)KG 

BAND I 
(150-325) KG 

ALIGNMENT TOOL 
TL-138-B 

FIG. 35. RADIO COMPASS SCR-242-B CIRCU IT ALIGNMENT 

63 



MAINTENANCE 

6.8 CIRCUIT ALIGNMENT PROCEDURE 

This equipment has been carefully adjusted and 
aligned by the manufacturer and thoroughly inspected 
before shipment. The circuits are designed so that their 
alignment will be maintained over long periods of time. 
Before changing any adjustments it must be ascer­
tained that the difficulty is not the result of normal 
deteriorating influences such as worn out vacuum 
tubes, blown fuses, improper operating voltages, broken 

Aligning 
Band Frequency Loop 

(150-325 Kc.). .... . . .. . . " 325 Kc. Cl-l 
(325-695 Kc.). ..... . ..... . 695 Kc. Cl-2 
(695-1500 Kc.). ........... 1500 Kc. Cl-3 

a-Intermediate Frequency Amplifier Align­
ment 

(I) 2nd I.F. Stage Alignment 
(a) Operate on LOCAL, REC. ANT., and plug a 

4000 ohm output meter in n with other jacks open. 
Set AUDIO on maximum. Set THRES.SENS. control 
on maximum (fully clockwise). Set the tuning dial to 
695 Kc. on Band II. 

(b) Apply a 112.5 Kc. signal, 30% modulated at 400 
cycles, directly to the grid of the I.F. tube, leaving the 
regular grid clip in place. The signal generator output 
should be adjusted to about 100,000 microvolts. 

(c) Adjust L4-2 and L5-2 of T14 for maximum out­
put, reduCing the signal generator voltage as necessary 
to keep the output of the compass unit at approximately 
50 milliwatts. The input to this stage when properly 
aligned should be between 40,000 and 50,000 microvolts. 

(2) Adjustment of I.F. Sideband Trap, 
Ref. No. 109. 

With all equipment connected the same as for 2nd 
J.F. Alignment, adjust the signal generator to 122.5 
Kc., 30% modulated at 400 cycles, and an output of 1 
volt. Rotate the adjusting screw in L6 until minimum 
output is indicated on the output meter. 

(3) 1st I.F. Stage Alignment. 
(a) With dial still tuned to 695 Kc. on Band II, 

AUDIO and THRES.SENS. controls turned fully 
clockwise, and OFF -COMP.-REC.ANT.-REC.LOOP 
switch on REC.ANT. position, fIrst adjust the iron 
core of L4-1 in TI3 to a position one revolution from its 
maximum counter clockwise rotation and L5-1 to ap­
proximately the midpoint of its rotation limits. 

(b) Attach the lead from the signal generator to the 
grid of the 1st detector tube, leaving the regular grid 
clip in place, and set the generator to 114.S Kc., 30% 
modulated at 400 cycles, and an output of 1000 micro­
volts. Adjust L4.-1 and LS-I for maximum output. Re­
set the signal generator to a frequency of 110.S Kc. and 
readjust L4.-1 and LS-l for maximum output. Reset the 
signal generator to 114.S Kc. and readjust L4-1 and 
LS-I for maximum output. This completes the align­
ment of this stage. 

(c) Set the signal generator again at 112.S Kc. and 
~heck the input required for a 50 milliwatt output. This 
mput should be approximately SOO microvolts. 
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cords, external r.f. interference, etc. Factory adjust­
ments are sealed with purple glyptal and are not to be 
altered unless absolutely necessary. DO NOT CHANGE 
ANY COIL ADJUSTMENTS ON LOOP, R.F. 
OSCILLATOR, OR R.F. ASSEMBLIES. Any ques­
tionable performance characteristics should be meas­
ured in accordance with Paragraph 6.9 before and 
after adjustment. All aligning adjustments are acces­
sible from the top of the chassis (See Fig. 35) and are: 

Antenna First R.F. SecondR.F. R.F.Osc. 
Cl-4 Cl-? C1-10 Cl-13 
Cl-5 CI-S Cl-ll Cl-14 
Cl-6 Cl-9 Cl-12 Cl -15 

b-R.F. Oscillator Alignment. 

(1) Operate compass unit on REC.ANT. switch 
position; AUDIO and TllRES.SENS. controls at 
maximum clockwise positions, plug headset into n, 
and couple signal generator (hereafter referred to as 
generator No.1) to grid of the 1st detector tube. 

(2) Loosely couple a second signal generator, (here­
after referred to as generator o. 2) to the grid of the 
I.F. tube. Adjust to frequency of 112.S Kc., unmodu­
lated. 

(3) Set generator No.1 to 1500 Kc., 1000 microvolts 
output, unmodulated: Rotate tuning dial to 1500 Kc. 
on Band III and adJust generator No. 2 to sufficient 
output to cause a heterodyne beat note to become 
audible in the headphones. Rotate trimmer CI-IS for 
zero beat. 

(4) Set generator No.1 to 69S Kc. and compass unit 
dial to 695 Kc. on Band II. Adjust trimmer CI-14 for 
zero beat in the headphones. 

(5) Set generator No.1 to 325 Kc. and compass unit 
dial to 325 Kc. on Band I. Adjust trimmer el-13 for 
zero beat in the headphones. NOTE: If subsequent sen­
sitivity measurements indicate poor tracking at the 
low frequency ends of any of the bands, adjustment of 
the oscillator coil inductance on one or more bands will 
be necessary. The same equipment setup and proce­
dure used at the high frequency ends of the bands is 
used for this alignment which is accomplisbed by ad­
justing the settings of the iron core screws (glyptalled 
factory adjustments) in TI0, TIl, or T12 (Bands I, II 
and III oscillator transformers, respectively) as the case 
may be. If any alteration of the oscillator coil induc­
tance is made, it is necessary to repeat the oscillator 
alignment procedure a t the high frequency ends of the 
band or bands in question, as outlined in Paragraph h 
"R.F. Oscillator Aljgmnent," of this section. ' 

c-Ist and 2nd R.I'. Amplifier and 
Antenna Stage Alignment. 

(1) Operate compass unit on REC.A T. switch 
position, AUDIO and TIlRES.SE S. controls at 
maximum clockwise positions, plug output meter into 
n, and connect a signal generator to the antenna plug 
through a 100 mmfd. dummy antenna. Set generator 
for 30% modulation at 400 cycles. 

. (2) Band III Alignment. Set comp~ss unit tuning 
dIal to lS00 Kc. on Band III, and adJust signal gen-
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6.8 c (2) (continued) 

era tor to lS00 Kc. and whatever output is necessary 
to produce less than SO milliwatts output. Adjust 
trimmers Cl-12, Cl-9 and Cl-6 for maximum output, 
reducing the input from the signal generator as much 
as necessary to keey the output approximately SO 
milliwatts. Set signa generator output at 10 micro­
volts and reduce the AUDIO control setting to the 
point at which slightly less than SO milliwatts output 
is obtained and "touch up" trimmers Cl-12, Cl-9 and 
Cl-6 for maximum output. 

(3) Band II Alignment. Set compass unit tuning dial 
to 69S Kc. on Band II, reset AUDIO control to maxi­
mum clockwise seLLing, and adjust the signal generator 
to 69S Kc. and wha.te~er output is necessary to pro­
duce less than SO mdbwatts output. Adjust trimmers 
Cl-11, Cl-8 and CI-S for maximum output. Set signal 
generator output at 10 microvolts and reduce the 
AUDIO control seLLing to the point at which slightly 
Jess than SO milliwatts output is obtained and "touch 
up" trimmers CI-ll, Cl-8 and Cl-S for maximum 
output. 

(4.) Band I Alignment. Set the compass unit tuning 
dial to 32S Kc. on Band I, reset AUDIO control to 
maximum clockwise setting, and adjust the signal gen­
erator to 32S Kc. and whatever output is necessary to 
produce less than 50 milJiwatts output. Adjust trim­
mers CI-I0, Cl-7 and Cl-4 for maximum output. Set 
signal generator output at 10 microvolts and reduce 
the AUDIO control setting to the point at which 
slightly less than SO milJiwatts output is obtained and 
"touch up" trimmers CI-I0, Cl-7 and CI-4 for maxi­
mum output. 

d-Threshold Sensitivity Control Adjustment 

Set the compass unit AUDIO control to its maximum 
clockwise position, band swi tch to Band I and tune 
from one cnd of the band to the other, first shorting the 
anteI1l1a terminal to ground through a 100 mmfd. ca­
pacitor. ote the amount of noise power output on the 
output meter. Adjust the TIIRES.SE . control to 
the point at which the noise does not exceed 2S milli­
watts at any point in Band 1. Now check the low, 
middle and high frequency points of all three bands to 
see whether a signal of S microvolts or less introduced 
to the anteI1l1a terminal through a 100 mmfd. capaci­
tor will produce an output of SO· milliwatts. If not, 
check the compass unit for excessive noise and after 
locating the cause, reset the THRES.SE S. control 
for 2S milliwatts maximum noise power output on 
Band I as outlined above. 

e-Adjustment of I.F. Rejection Trap 
COI1l1ect the signal generator to the compass unit 

antenna plug through a 100 mmfd. capacitor, set tun­
ing dial to ISO Kc. on Band I, and adjust the signal 
generator to ISO Kc. 130% modulation at 400 cycles, 
attenuator at 4 microvolts. Adjust the audio control 
to tbe point a~ which SO milliwatts output is obtained. 
R~set the SIgnal genera.tor to 110.5 Kc. and adjust 

the ~nput to 1 volt. Leavmg the generator set, adjust 
the Iron core L3, part of Ref. No. 104, until minimum 
output is obtained. Readjust the signal generator fre­
quency to IJ.4..S Kc. and adjust the iron core L2 for 
minimum output. With these adjustments made as 
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described there should not be over 30 milliwatts of 
power output with 1 volt of input. 

f-Loop Alignment 

(1) Set up the equipment as illustrated in Figure 25. 
Turn the loop parallel to the transmission line and set 
the OFF-COMP.-REC.A T.-REC.LOOP switch to 
the REC.LOOP position. 

(a) Tune the compass unit to 1500 Kc. on Band III 
and adjust the signal generator to the same frequency 
and for an input to the loop of approximately 100 micro­
volts per meter, 30% modulated at 400 cycles. Adjust 
CI-3 for maximum indication on the output meter (or 
maximum swing of the tuning meter), adjusting AUDIO 
control knob to maintain output meter reading below 
50 milliwatts. 

(b) Switch to Band II and set tlming dial at 695 Kc. 
Adjust the signal generator to the same frequency and 
an input to the loop of approximately 100 microvolts 
per meter. Adjust CI·2 for maximum indication on the 
output meter, adjusting AUDIO control knob to main­
tain output meter reading below 50 milliwatts. 

(c) Switch to Band I and set the tuning dial to 325 
Kc. Adjust the signal generator to the same frequency 
and an input to the loop of approximately 100 micro­
volts per meter. Adjust Cl-l for maximum indication 
on the output meter, adjusting AUDIO control knob 
to maintain output meter reading below 50 milliwatts. 

(2) If the loop sensitivity is unsatisfactory at the low 
frequency end of any band or bands, it will be neces· 
sary to readjust the inductance of the loop coils, TI, 
T2 and T3. This may be accomplished by repeating 
the procedure outlined in 1 (a), (b) and (c) ofthis Section 
(6.8 f), adjusting the iron cores, which have been 
glyptalled in place at the factory, for maximum indica­
tion on an output meter. These adjustments should be 
made at the low frequency ends of the three bands 
(695 Kc., 325 Kc., and 150 Kc.). If it is necessary ~o 
change the settings of any of these core adjustments, It 
will he very important to readjust the loop trimmers 
CI-I, CI-2 and Cl·3 as outlined in f (l)-(a), (b) and 
(c) above. 

6.9-0VERALL PERFORMANCE TESTS 

a-General 
If at any time the operation of the equipment is 

questionable, its performance should be measured 
in accordance with this paragraph. After making any 
major repairs or adjustments, the performance should 
be remeasured to insure that the adjustments have been 
properly made. 

b-Standard Test Conditions 

For these tests the following conditions should be 
maintained unless otherwise stated: 

Signal to Noise Ratio-4 to 1 in power, 2 to'fl in 
voltage. The noise output is 12.S milliwatts when 
standard output is SO milliwatts or 7 volts when 
standard output is 14.1 volts. 

Standard Output: 50 milliwatts or 14.1 volts (signal 
and noise). This output may be obtained from 
either local, remote, or junction box jacks with 
plugs out of all other jacks. When operating at 
local position turn remote switch to "OFF" or if at 
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6.9 b (continued) 

remote position turn local switch to "OFF." On 
receiver operation adjust AUDIO control for 
standard signal to noise ratio. On compass opera­
tion adjust AUDIO control for maximum output. 

Artificial Antenna: Receiver, 100 mmf; Compass, 
100 mmf. and one-half meter effective height. 

Standard Modulated Signal 30% 400 cycles. 
Warm up period- 20 minutes. 
Low voltage supply-14 volts. 

c-Sensitivity REC.ANT. 

Set threshold sensitivity maximum. Apply standard 
modulated signal to antenna terminal (J:'lug PL-1l9, 
Connector No.2) through artificial antenna. Set input 
at approximately 5 microvolts. Tune radio compass 
unit carefully to resonance. Cut off modulation, leaving 
carrier on. Set AUDIO control to obtain 12.5 milliwatts 
average noise output. Turn modulation on and set 
input to value to give 50 milliwatts output. Remove 
modulation and reset AUDIO control to obtain 12.5 
milliwatts average noise output. Repeat until 50 milli­
watts output is obtained with modulation on and 12.5 
milliwatts noise with modulation off. Repeat the above 
procedure for each test frequency. Record on form 
similar to that contained in paragraph 6.9 1. 

d-Noise Level 

Operate on REC.ANT. position, AUDIO control 
maximum, and with THRES.SENS. control adjusted 
as described in section 6.8 d. Connect antenna terminal 
(~L-119, Connector No.2) to ground through artifi­
Cial antenna. Care should be taken to shield the radio 
compass unit and artificial antenna connection against 
~ickup. Tune equipment throughout frequency range . 
. ,Record maximum noise level at frequencies contained 
III paragraph 6.9 1. Minimum noise level can be meas­
ured by operating on REC.ANT. and turning AUDIO 
control to minimum. Levels greater than 0.050 milli­
watts indicate trouble in dynamotor, filtering, or 2nd 
detector and audio circuits. 

e-Intermediate Frequency Rejection Ratio 

Measure REC.ANT. sensitivity at desired test fre­
quency. Set signal generator at point of greatest re­
sponse near 112.5 Kc. and increase attenuator output 
until 50 milliwatts is obtained. The ratio of the attenu­
ator setting at 112.5 Kc. and at test frequency is the 
rejection ratio. Record on form similar to that con­
tained in paragraph 6.91 after dividing by 1000. NOTE: 
The harmonics of the signal will appear in the fre­
quency range of the equipment (i.e. 225, 337.5 etc.). To 
avoid response from harmonics select a test frequency 
half way between the harmonics. . 
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f-Image Rejection Ratio 

Measure REC.ANT. sensitivity of equipment first 
at desired test frequency and again with signal gener­
ator set 225 Kc. above test frequency. Do not disturb 
tuning of equipment but vary signal generator fre­
quency slightly until maximum response is obtained. 
Divide this ratio by 1000 and record on form similar to 
paragraph 6.9 1. 

g-A VC Action 

Operate on REC.ANT., AUDIO control maximum. 
Apply standard modulated signal to antenna terminal 
through 100 mmf. antenna. Record milliwatts output 
against microvolts input on form similar to paragraph 
6.9 1. Test frequency generally used is 655 Kc. 

h-Seleclivity, REC. ANT. 

Measure REC. ANT. sensitivity of equipment at 
test frequency. Increase signal generator attenuator so 
that output is 10, 100, 100U, and 10,000 times the sensi­
tivity measured. For each increase in input vary signal 
generator frequency above and below resonance and 
record on form similar to paragraph 6.9 1. The worst 
selectivity wiU generaUy be at 1500 Kc. 

i-Sensitivity, REC. LOOP 

Mount loop beneath Reference Transmission Line. 
Operate on REC.LOOPposition. Turn loop for maxi­
mum pickup. Adjust AUDIO control for signal to noise 
·ratio of 4 to 1 as done for REC.ANT. sensitivity meas­
urement of paragraph 6.9 (c). Record microvolts per 
meter field strength at center of loop for standard out­
put on form similar to paragraph 6.9 1. 

j-Compass Sensitivity Uniformity 
and Accuracy 

Mount loop beneath Reference Transmission Line. 
Operate on COMPo Use 100 mmf., 0.5 meter, artificial 
antenna. Adjust COMPASS control so that 15 degrees 
rotation of loop produces full scale indicator deflection, 
with an input of 800 Kc. 1000-uv/ m at center of loop. 
Without changing COMPASS control, record the de­
grees rotation of loop required to produce 0 and full 
scale right and left indicator pointer deflection, for 20, 
100, 1,000, 100,000 microvolts per meter input at dif­
ferent test frequencies. 

k-Input for Full Scale Indicator 
Deflection (F.S.LD.) 

This test requires a well shielded room. Mount loop 
beneath Reference Transmission Line. Turn loop to 
90 degrees, COMPASS control on maximum. Record 
microvolts per meter at center of loop required for full 
scale indicator deflection on form similar to paragraph 
6.91. 
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6.9 I-NorlDal PerforIllance Characteristics. The Following PerforlDance Characteristics are. the 
Average of a NUlDber of Production Tests. Any EquiplDent Whose Performance is as 

Slated Below is Considered Satisfactory. 

Radio Compass SCR-242-B Ser. No. Dynamotor No. Testman Date 

Ref. Test Poin t l -L I-M I-H 2-L 2-M 2-H 3-L 3-M 3-H 
Par. 
No. Test Freq. (Kc) 155 24·0 320 330 510 655 710 noo 1475 
--
6.9 c R EC.A T. Sensitivity (uv) 4 .3 3 .6 3 .6 3 .9 3.4 3 .0 3 .6 3.0 2.8 

--
6.9 d Noise Level (mw) 3 .5 lO .2 8.7 1.7 1.3 .4 0 0 0 
-- - -
6.9 e 1. F. Rej. Ra tio (x LOOO) *600 *600 *600 280 400 450 *600 *800 *800 

6.9 f lrnage Rej. Hario (x LOOO) *600 *600 *600 *600 *600 265 425 80 19 

6.9 i Loop Sens. (uv) H .6 10 .1 12 .1 12.2 12 .7 12.7 17 .6 16.5 16.8 
---- -- ----

0 0:1:1 0:1:1 0:1:1 0 0 0 0 0 0 
Compass 20 
Sensi ti vi t y R 13 . 3 12 .0 14·.6 14.8 14. 8 14.5 23.3 19.1 18 .8 
Uniformity L 13 .1 12.1 15.2 15.3 15.3 15.1 22 .9 19.5 19.5 

-- Accuracy 
0 0 0 0 0 0 0 0 0 0 

LOO 
R 11 .7 9 .7 11.8 n .8 12.1 n .9 16.3 16 .3 16.2 
L 11 .6 10 .1 12 .1 12.3 12.7 12 .7 17 .5 16.4 16.6 

--
0 0 0 0 0 0 0 0 0 0 

1000 
R 10.1 8 .8 10 .7 10 .7 10 .9 10.3 15.1 14. 6 14 .3 
L 10 .4 9 .0 10 .7 11.3 11.4 n .5 15 .4 14.3 14.7 

-- ----
0 0 0 0 0 0 0 0 0 0 

100,000 
12.2 R 8.2 7 .2 8 .5 8.7 9.7 8 .5 12 .8 12 .8 

L 8 .6 7 .4 9.0 9.1 10 .3 9.6 12 .8 12 .7 12.5 

6.9 k Input for F.S.I.n. (uv) l .2 1.0 2 .3 1.7 2.2 1.6 1.4 1.7 1.5 
--
6.9 g AVC Ac tion (uv) 2 5 8 10 100 1000 0 .01 V 0.1 V 0.5 V 

Mod. 30% 
580 Test Freq. 655 (K ) (mw) :3:- JOO 130 150 230 305 400 515 

6 .9h REC. ANT. Selectivity lOX lOX 100X 100 X 1000 X 1000X 10000X 10000 X 
LO III LO HI LO HI LO HI -

(Test !t'req. 655 Kc) 3.2 3 .2 4.4 4.4 6 .1 5 .1 7 .7 5.9 

N ote: * R efers to "greater than" 
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6.9 Ill- Minimum Performance Characteristics. The tolerances stated herein are very broad to allow 
for error in measurements, noisy location and inaccuracies in tes t equipment. \Vhen equipment 
measures worse than the limits stated, the method of testing and test equipment sbould first be 
investigated. The next step is to investigate the trouble in tbe equipment as discus ed in Par. 6.5, 
6.6,6.7, and 6.8. 

Radio Compass SCR-242-B Serial No. Dynamotor No. Testman Date 

Ref. Test Point l-L I-M I-B 2-L 2-M 2-H 3-L 3-M 3-II 

Par. 
No. Test. Freq (Kc) 155 240 320 330 510 655 710 1100 1475 

--
6 .9 c REC. ANT. Sensitivity (uv) Not wors ethan 1 0 micro volts 
---
6.9 d Noise Level (mw) Not wors ethan 5 o milliw alts 
--
6.9 e I .F. Rej. Ratio Not less t han 100 ,000 to 1 
--
6.9 f Image Rej . Ratio +--N ot less t han 100, 000 to 1 ) Not les s than 

5000 / 1 

--
6.9 i Loop Sens. (uv) Not wors ethan 5 o micro volts 
--

0 N otmore than ='= 2 degre es 
6.9 j Compass 20 

Sensitivity R N otmore than 90 degrees loop rot ation 

Uniformity L 
-- Accuracy ----

0 N otmore than ='= 1 degre e 

100 
R N otmore than 30 degrees loop rot ation 

-- ----
0 N otmore than ='= 1 degre e 

1000 
R N otmore than 30 degrees loop rot ation 

L 
--

0 N otmore than ='= 1 degre e 

100,000 
degrees R N otmore than 30 loop rot ation 

L 
-- ----
6.9k Input for F.I.S.D. (uv) N ot wors ethan 20 micro volts 

--
6.9 g AVC Action (uv) 2 5 8 10 100 1000 0 .01 V 0 .1 V 0 .5 V 

Mod. 30% 150 230 305 400 
Test Freq. 655 (Kc) (mw) * * * 515 580 

='= 50 ='= 50 ='=75 ='= 100 ='= 125 ='= 150 

6.9h REC. ANT. Selectivity lOX lOX 100X 100X 1000 X 1000X 10000 X 10000 X 

Not Worse Than LO HI LO HI LO HI LO III 

(Test Freq. 1475kc) 4 5.6 7 7 8.0 8 .0 9.5 9 .5 

*Due to the great effect of small variations in sensitivi ty, AVC limits are not properly applicable 
in this range of input signal strength. 
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7.0 APPENDIX 

7.1 Reference List- Units and Parts of Units. Refer to Par. 7.3 Notes to Reference List 

Ref. No. Naxne or Function 

C1-1 Loop Stage Trimmer 
Capacitor Band 1 

Cl-2 Loop Stage Trimmer 
Capacitor Band 2 

Cl-3 Loop Stage Trimmer 
Capacitor Band 3 

Cl-4 Ant. Stage Trimmer 
Capacitor Band 1 

Cl-S Ant. Stagc Trimmer 
Capaci tor Band 2 

Cl-6 Ant. Stage Trimmer 
Capacitor Band 3 

Cl-? 1st R.F. Stage Trimmer 
Capacitor Band 1 

CI-B Is t R.F. tage Trimmcr 
Capacitor Band 2 

Cl-9 1st R.F. Stage Trimmer 
Capacitor Band 3 

CI-I0 2nd R.F. Stage Trimmer 
Capacitor Band 1 

Cl-ll 2nd R.F. Stage Trimmer 
Capacitor Band 2 

Cl-12 2nd R.F. Stagc Trimmer 
Capaci tor Band 3 

Cl-13A R.F. Osc. Trimmer 
Capacitor Dand 1 

Cl-14A R.F. Osc. Trimmer 
Capacitor Band 2 

Cl-15A R.F. Osc. Trimmer 
Capacitor Band 3 

C2-1 Loop Stage Gang 
Tuning Capacitor 

C2-2 Ant. Sta~e Gang 
Tuning apacitor 

C2-3 1st R.F. Stage Gang 
Tuning Capacitor 

C2-4 2nd R.F. Stage Gang 
Tuning Capacitor 

C2-S H .F. Osc. Stage Gang 
Tuning Capacitor 

C3-1 Loop Amp. Cathode 
Bypass Capacitor 

C3-2 Loop Amp. Plate 
Bypass Capacitor 

C3-3 Loop Amp. Screen 
Bypass Capacitor 

Bendix Dwg. 
Description Mfgr. Mfgr. No. No. 

RADIO COMPASS UNIT BC-31O-B 

6 to 25 mmI. ± 10%, 500 
volt, variable capacitor, 
part of Ref. No. 100 

Same as Cl-l, 
part of Ref. No. 100 

ame as Cl-l, 
part of Ref. No. 100 

ame as Cl-l, 
part of Ref. No. 102 

ame as Cl-l, 
part of Ref. No. 102 
Same as Cl-l, 
part of Ref. No. 102 

Same as Cl-l, Hammarlund Special 

part of Ref. No. 105 
ame as Cl-l, 

part of Ref. No. 105 
Same as Cl-l, 
part of Ref. No. 105 

Same as Cl-l, 
part of Ref. No. 106 
Same as Cl-l, 
part of Ref. No. 106 
Same as Cl-l, 
part of Ref. No. 106 

ame a Cl-l, 
part of Ref. No. 107 

Same as Cl-l. 
part of Ref. No. 107 Hammarlund Special 

ame as Cl-l, 
part of Ref. No. 107 

5 S ction variable R.C.C_ 
capacitor 4,00 mmf. per 
section, max. 20 mmf. per 
section , min. Tolerance per 
section ± 0.3% of sum of 
max. + 100 mmf. or min. 
+100 mmf. 

Three section oil filled Aerovox 
paper capacitor with side 
terminal. .1 mfd., ± 10% 
4·00 volt, per section 
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Special 

Special 

{ 

AR-952l8-l 
AN90280-l 
AN9028l-l 

QB775lA-25 

QB7783A-25 

QF8489H 

QE1l347-lA 



7.1 Reference List (continued) Bendix Dwg. 

Ref. No. Name or Function Description Mfgr. Mfgr. No. No. 

C3-4 Mod. Cathode Bypass 

t Same .. C3.1, C3.2, C3.3 

Capacitor 

C3-S Aud. Osc. Plate No.1 Aerovox Special QE1l347-1A 
Bypass Capacitor 

C3-6 Aud. Osc. Plate No.2 j Bypass Capacitor 

C3-7 1st R.F. Cathode 
Bypass Capacitor 

C3·8 1st R.F. Screen Same aB C3-1, C3-2, Aerovox Special QE1l34.7 ·lA 

Bypass Capacitor C3-3 

C3·9 1st R.F. Plate 
Bypasf! Capacitor 

C3·10 2nd R.F. Cathode l Same .. C3.1, C3·2, 

Bypass Capacitor 

C3-11 2nd R.F. Screen Aerovox Special QE1l34.7 -lA 

Bypass Capacitor J C3·3 
C3-12 2nd R.F. Plate 

Bypass Capacitor 

C3-13 1st Det. Cathode 
Bypass Capacitor 

C3-14 1st Det. Screen Same as C3-1, C3-2, Aerovox Special QE1l347-1A 

Bypass Capacitor C3-3 

C3-1S 2nd Det. Cathode 
Bypass Capacitor 

C3-16 I.F. Plate Bypass 
Capacitor 

C3-17 I.F. Screen Bypass Same as C3-1, C3-2, Aerovox Special QE1l3 lH-lA 

Capacitor C3-3 

C3-18 1st Det. Plate Bypass 
Capacitor 

C3-19 L.V. Dtnamotor R.F. 
Filter apacitor 

C3-20 H.V. Dynamotor R.F. Same as C3·1, C3-2. Aerovox Special QE1l347-1A 

Filter Capacitor C3-3 

C3-21 H.V. Dynamotor R.F. 
Filter Capacitor 

C4-1 1st R.F. AVC Filter .05 mfd. :I: 10% 400 

1 
Capacitor volt, fixed, paper 

C4-2 2nd R.F. AVC Filter Same as C4-1 
Capacitor 

C4-3 1st Det. A VC Filter Same as C4-1 I 

Capacitor 
Micamold Type 34·S B703S-1S-F 

C4-S Mod. Grid Coupling 
Capacitor, Low Freq. 

Same as C4-1 

C4-6 Mod. Grid Coupling 
Capacitor, Low Freq. 

Same as C4-1 

CS-l Loc. Compo Output 
Grid Capacitor 

Three section, oil filled, Aerovox Special QE 11346-2 
CS-2 Remote Compo Output 

Screen Bypass Capacitor paper, .1 mfd. per section 
± 10% 400 volt 

CS-3 Remote Compo Output 
Grid Capacitor 
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7.1 Reference List (continued) 
Bendix Dwg. 

Ref. No. Nallle or Function Description Mfgr. Mfgr. No. No. 

C6 Compo Out. Grid .5 mfd. :I:: 10% 400 volt, Aerovox Special QE1l398A 
Coupling Capacitor fixed, paper, oil filled 

C7 Tel. Out. Ca thode 5 mfd. 50 volt, fixed Aerovox Special QE1l402A 
Bypass Capacitor electrolytic 

C8-1 Aud. Osc. Grid 1 Two section, .05 mfd. QE1l401A Coupling Capacitor Aerovox Special 

C8-2 Aud. Osc. Grid 
J per section, :1::5% 400 

Coupling Capacitor 
volt, side terminals 

C9-1 H.V. Filter Capacitor } Two section, 12 mfd. ~er Aerovox Special QE8895A 
C9-2 H.V. Filter Capacitor section :I:: 10% 400 vo t 

CIO-l L.V. Filter Capacitor } Two "c,;oo, .S mfd. P" Aerovox Special QE1l400A 
CIO-2 L.V. Filter Capacitor section, :I:: 10% 100 volt 

paper, oil filled 

C12-1 Loop Stage Parallel 35 mmf. :1::2% 400 volt, ") 

Padder Capacitor ceramic 

C12-2 1st R.F. Parallel Same as C12-1 
Padder Capacitor 

Erie Resistor N650-K QB15326-16-C 
C12-3 2nd R.F. Parallel Same as C12-1 or N680-K 

Padder Capacitor 

C12-4 H .F . Osc. Stage Same as C12-1 
Parallel Padder Capacitor ) 

C13-1 1st Audio R.F. 50 mmf. :1::2% 400 volt, 
Capacitor ceramic 

} Ede Rem"o, N6S0·K QB15326-5-C 
C13-2 1st Audio Grid Bypass Same as C13-1 or N680-K 

Capacitor 

Cl4 2nd Det. R.F. Bypass 100 mmf. :I:: 2% 400 Erie Resistor N650-L QB15328-7-C 
Capacitor volt, fixed, ceramic or N680-L 

C15 I.F. Stage Trap Circuit Two capacitors, total Aerovox Type 1467 QE12140A-l 
Resonator Capacitor capacity .02 mfd. :1::2% 

400 volt, mica, XM262 case 

C16-1 1st R.F. Stage Trap Cir- .00Smfd. =2% 400 volt, } 
cuit Resonator Capacitor mica, XM262 case 

Type 1467 QB15256.2 
C16-2 2nd R .F. Stage Trap Cir- S C16 1 Aerovox ame as . 

cuit Resonator Capacitor 

C17·1 Ant. Coupling Capacitor .001 mfd. :I:: 10% 400 

} Ae,ovox 
volt, mica, XM262 case 

Type 1468 QB12138B.12 
C17-2 Phone OU2ut Grid Same as C17·1 

Coupling apacitor 

C18-1 2nd Det. Grid .. Circuit 200 mmf. :1::2% 400 
Resonator Capacitor volt, mica, XM262 case 

CIS-2 I.F. Grid Circuit Same as C18-1 Aerovox Type 1468 QB12138B·8 Resonator Capacilor 

ClS·3 1st Det. Plate Circuit Same as CIS·l 
Resonator Capacitor 

C19-1 Mod. Grid Radio Freq. 250 mmf. :I:: 5% 400 
Coupling Capacitor volt, mica, XM262 case 

C19-2 Mod. Grid Radio Freq. 
Coupling Capaci lor 

Same as C19-1 Aerovox Type 1468 QB12138B·9 

C19-3 Phone Output Audio Same as C19-1 
Compensator Capacitor 
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7.1 Reference List lcontmued) 

Ref. No. N arne or Function Description Mfgr. Mfgr. No. 
Bendix Dwg. 

No. 

C20 Ant. Couting Capacitor 10 moo. ±2% 400 volt, Erie Resistor 650-K QBI5326-3-C 
to 1st R. . Grid ceramic or P120-K 

C21-1 Antenna Compensating 100 moo. ±5% 400 

1 
Capacitor' volt, mica, XM262 case 

C21-2 1st R.F. Plate Resonator Same as C21-1 
Capacitor Band 3 

~ Aerovox Type 1468 QB12138B-7 
C21-3 2nd R.F. Plate Resonator Same as C21-1 

j 
Capacitor Band 3 

C21-4 2nd Det. AVC Diode Same as C21-1 
Coupling Capacitor 

C22-1 1st R.F. Plate Resonator 300 moo. ± 5% 400 volt, 
Capacitor Band 1 fixed, XM262 case 

C22-2 2nd R.F. Plate Resonator Same as C22-1 Aerovox Type 1468 QB12138B-IO 
Capacitor Band 1 

C22-3 Loop Phase Circuit Same as C22-1 
Resonator Capacitor 

, 
C23-1 1st R.F. Plate Resonator 75 mmf. ± 5% 400 volt, 1 Capacitor Band 2 fixed, XM262 case 

~ Aerovox Type 1468 QB12138B-6 
C23-2 2nd R.F. Plate Resonator Same as C23-1 i 

Capacitor Band 2 J 
C24-1 Cou.eling Capacitor 5 mmf. ±2% 400 volt, 

t E';e Res;sto, N650-K 

on 1. 9-1 ceramic 

C24-2 Co~ling Capacitor Same as C24-1 QB15326-2-C on 9-2 

J 

or P120-K 
C24-3 2nd I.F. Coupling Same as C24-1 

Capacitor 

C25 1st Det. Injector Grid 15 moo. ± 10% 400 volt, Aerovox Type 1468 QBI2138-B-5 
Coupling Capacitor mica, XM262 case 

C26 1st I.F. Coupling 8.5 mmf. ±2% 400 volt, Erie Resistor 650-K QB15326-21-C 
Capacitor ceramic or P120-K 

C27 2nd Det. Plate 500 moo. ± 10% 400 volt, Aerovox Type 1468 QB12138B-11 
R.F. Bypass Capacitor XM262 case 

C28-1 Remote Compo Out. Plate .1 mfd. ± 10% 200 volt, 1 Resonator Capacitor part of Ref. No. 112 
~ Micamold Type 345 B7034-20-F 

C28-2 Local Compo Out. Plate Same as C28-1, 
J Resonator Capacitor part of Ref. No. 112 

C29 R.F. Osc. Grid 25 mmf. ± 10% 400 volt, Aerovox Type 1468 QB12J38B-4 
Coupling Capacitor XM262 case 

C30 R.F. Osc. Series Padder 2 caI:acitors mounted as a Aerovox Special QE12140A-2 
Capacitor Band 1 sing e unit, total capacity 

625 mm£. ± 0.5% 500 volt, 
mica XM262 case 

C31 R.F. Osc. Series Padder 2 caI:acitors mounted as a Aerovox Special QE1214.0A-3 
Capacitor Band 2 sing e unit, total capacity 

1286 moo. ±0.5% 400 
volt, mica XM262 case 

C32 R.F. Osc. Series Padder 2 ca-Eacitors mounted as a Acrovox Special QE1214.0A-4 
Capacitor Band 3 sing e unit, total capacity 

2514 mmf. ±0.5% 400 
volt, mica XM262 case 
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7.1 Reference List (continued) 

Ref. No. Name or Function Description MCgr. 
Bendix Dwg. 

MCgr. No. No. 

C35A-l R.F. Osc. Plate Bypass .1 mid. 
Three Capacitor :1:10% 
section, 400 

C35A-2 Mod. Plate Bypass .1mfd. volt, oil Aerovox Special QE1l346-lA :1: 10% filled paper 

C35B A VC Filter Capacitor .025 mid. capacitors 

:1:10% 
top term. 

C36A-l I.F. Cathode Bypass .1 mid. 
Three Capacitor :1:10% 
section, 400 

C36A-2 Local Compo Out. Screen .1mfd. volt, oil Aerovox Special QE1l347.2A 
Bypass Capacitor :1:10% filled paper 

C36B I.F. AVC Bypass .025 mid. cTtacitors 

Capacitor :1:10% 
Sl e term. 

C37-1 Low Pass Audio Filter .05mfd. 
Part of Ref. Capacitor :1:10% 

400 volt 0.111 
(Furnished Micamold Type 345 B7035·15·F 

C37·2 Low Pass Audio Fil ter .05 mfd. in Audio 
Capacitor :1:10% Output 

400 volt Trans.Assy.) 

C38 I.F. Plate Circuit 185 mmi. ± 2% 400 volt, Aerovox Type 1468 QB12138B·13 
Resonator Capacitor mica, XM262 case 

C39 Mod. Cathode Filter .1 mid. ± 10% 200 volt 
Capacitor 

Micamold Type 345 B7034·20·F 

C40 Antenna Parallel 25 mmf. :1:2% 400 volt, Erie Resistor N650·K QB15326.4.C 
Padder Capacitor ceramic or N680·K 

DM-20 Dynamotor 14 volt input, 200 volt Pioneer Special QF15254C 
output 

1-70 Tuning Meter 2 rna zero right readin~ 
5 ma full scale left rea ing 

Hickok Special QB12207 

dc. res. 36 ohms 

11 Jack For headset Yaxley Special QB4862A 
1 break circuit 

Ll Loop Phaser Inductor Part of Ref. o. 101 Bendix Special QAE1l555.13D 

L2 I.F. TrF: Inductor Part of Ref. No. 104 
(1st R. ,. Cathode) 

Bendix Special QAE1l635·1 

L3 I.F. Tr1 Inductor Part of Ref. 
(2nd R. ,. Cathode) 

o. 104 Bendix Special QAE1l634.1 

L4-1 1st Det. Plate Inductor Part of Ref. o. 108 1 
L4-2 I.F. Plate Inductor Same a L4·1, j Bendix Special QAE1l634.2 

part of Ref. No. 110 

LS-l I.F. Grid Inductor Part of Ref. 0.108 1 
L5-2 2nd D et. Audio Part of Ref. No. 110 jBendix Special QAE1l635.2 

Diode Inductor same as L5·1 

L6 122.S Kc. Trar Inductor Part of Ref. o. 109 Bendix Special QAE1l555·14D 
(I.F. Cathode 

L7-1 R.F. Chok (L.V.) Part of Ref. No. 113 

} Bendix L7-2 R.F. Choke- (L.V.) Part of Ref. o. 113, Special AB6859·1 
same as L7·1 

L8 R.F. Choke-(H.V.) Part of Ref. o. 113 Bendix Special AB6859·2 

L9 Filter Choke 1 
LI0 Low-pass Audio j Part of Ref. o. III Bendix Special QE6719B 

Filter Choke 

73 



7.1 Reference List (continued) 

Ref. No. NaD1e or Function Description Mfgr. Mfgr. No. 
Bendix Dwg. 

No. 

LM·32 Lamp Instrument dial illumin· 
ating, 3 volts, 0.18:1: 0.02 

P.lnst. Special QB15343 

amps. 

NEI Neon Lamp 1/25 watt, 60 volt, unbased G.E. T2 B15347 

Rl Loop Gain Control 
Potentiometer 

15,000 ohm LR.C. Special QB15353A 

R2 Threshold Sensitivity 
Control Potentiometer 

2,000 ohm I.R.C. Special QB15352A 

R3·1 COMPASS Sensitivity 
Control Potentiometer 

50,000 ohm I.R.C. Special QB15351 

R4A·I AUDIO Volume Control 100,000 ohm 

} I.R.e. 
Potentiometer 

Dual Action Special QBI5350A 
R4B·} Manual Sensitivitv 25,000 ohm 

Control Potention:i.eter 

R6·} Lamp Rheostat 50 ohm, 25 watt Ohmite Model H QB15354 

R8·1 } Lamp Voltage Dropping 100 ohm :I: 5%, 5 watts I.R.C. Type MW2 1315404·1 
R8·2 Resistor center tapped 

R9·I Loop Stage R.F. Band 3 3 ohm :I: 5%, Yz watt 
Compensator Resistor 

R9·2 1st R.F. Stage Band 3 Same as R9·1 LR.C. Type BW Y2 B1754·112·E Compensator Resistor 

R9·3 2nd R.F. Stage Band 3 Same as R9·1 
Compensator Resistor 

RI0·1 1st R.F. Stage Band 2 10 ohm :1:5%, Yz watt 1 LR.C. 
Compensator Resist.or 

Type BW Yz B1754·103·E RI0·2 2nd R.F. Stage Band 2 Same as RI0·1 
J Compensator Resistor 

Rll·1 1st R.F. Stage Band 1 20 ohm :1:5%, Yz watt 

}I.R.C Compensator Resistor 
Type BW Yz B1754,·99·E 

Rll·2 2nd R.F. Stage Band 1 Same as Rll-l 
Compensator Resistor 

R12·1 Loop Stage Screen 100,000 ohm :I: 5%, 
Dropping Resistor U watt 

R12·2 1st R.F. Screen Same as R12-1 
Dropping Resistor 

R12·3 2nd R.F. Screen Same as R12-l 
Dropping Resistor 

R12·4 1st Audio Grid Resistor Same as R12·l 
Erie Special QBl5311-4,6-E 

R12-5 LF. AVC Filter Resistor Same as R12·l 

R12·6 Audio Osc. Dropping Same as Rl2·l 
Resistor 

R12-7 Audio Osc. Dropping 
Resistor 

Same as R12·1 

R13-l 1st Det. Screen Voltage 150,000 ohm :I: 5%, 
lEo Divider Resistor Yz watt 

Special 
R13-2 

~ ne QB15312.4.8.E 
Loc-al Compo Ind. Screen Same as R13-l I 

Dropping Resistor J 
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7.1 Reference List (continued) 

Ref. No. Nam.e or Funclion 

RH-l AF Osc. Grid Leak 
Resistor 

R14-2 1st Det. Inj . Grid Leak 
Resistor 

R14-3 R.F. Osc. Grid Leak 
Resistor 

R14-4 1st Audio R.F. Filter 

RlS-l AF Osc. Plale Load 
Resistor 

lUS-2 . F Os(' . Plate Load 
Reei tor 

R16-1 ,\F 0 8C . Grid Leak 
Resistor 

R16-2 Mod. Cathode Biasing 
Resistor 

R16-3 1st R.F. AVC F ilter 
Resistor 

R 16-,1 2nd R.I<'. VC Filler 
llesistor 

R16-S ]st Det. AVC Fill I' 

Resistor 

R 16-6 J.F. Screen DJ'opping 
Resislor 

R16-7 R.F. Osc. Plale 
Dropping Hesislor 

R17-1 Ali' 0 e. Plale 
Dropping Resis tor 

R17-2 AI.<' Osc. Plate 
Droppillg Hesis tor 

R17-3 Mod. Cathode llia 
Resistor 

R17-4 

R17-S 

R18 

R19-1 

R19-2 

H20-1 

R20-2 

R20-3 

H20-4 

R20-S 

Mod. PlnLC Dropping 
Resistor 

Aucl io ompensa ting 
Resistor 

Ant nna Lali L al 
Resi tor 

Remote Compo Lnd. 
Grid Resis tor 

Local Compo Ind. 
Grid Resis tor 

Loop Stage Plat 
Dropping Resi tor 

1st H..F. P late 
Dropping Re istor 

2nd R.F. Plate 
Dropping Resistor 

1st D l. Plate 
Dropping Risto!.' 

J.P. Plate Dropping 
Resi tor 

Description 

50,000 ohm :l: 5%, 
>i wall 

Same a R 14-1 

Same a RH-1 

ame a R14-1 

2,000 ohrn :l: 5%, 
Y2 walt 

Same a RIS-I 

;')0,000 011 m :l: 5%, 
Yz wall 

.:lame as R16-1 

Same as R16-1 

ame as R l6-1 

Same as RJ6-1 

ame a Rl6-1 

'arne a R16-1 

100,000 ohm :l: 5%, 
Yzwa ll 

ame a IU7-1 

'ame a R17-1 

Same as H17-1 

arne as R17-1 

1 meg. :l:S%,>{wa tl 

l ,OOO ohm :l: 5%, 
Yz walt 

arne as R19-1 

5,000 ohm :l: 5%. 
Yz watt 

ame as R20-1 

ame a R20-1 

Same a R20-1 

ame a R20-1 

7 

Bendix Dwg. 
Mfgr. Mfgr. No. No. 

Special QB15311-41-E 

Special QB15~12 -17-E 

Special QB15312-41-E 

~ E rie Special QB15312-46-E 

Erie pecial QB15311-56-E 

Special QB15312-14-E 

Erie Special QB15312-23-E 



7.1 Reference List (continued) 

Ref. No. Name or Function Description Mfgr. Mfgr. No. 
Bendix Dwg. 

No. 
R21 Mod. Cathode 200,000 ohms ::I:: 5%, 72 watt Erie Special QBI5312-49-E Bleeder Resistor 

R22-1 Mod. Grid Load 500,000 ohms ::I:: 5%, 

1 E,i, 
Resistor 72 watt 

R22-2 Mod. Grid Load Resistor Same as R22-1 Special QB15312-53-E 
R22-3 Remote Compo Out. Same as R22-1 

Grid Resistor 

R23 Mod. Cathode Bias 10,000 ohm ::I:: 5%, Erie Special QB15312-29-E Resistor 72 watt 

R24-1 1st R.F. Cathode 600 ohm ::1::5%, 

1 
Bias Resistor 72 watt 

R24-2 2nd R.F. Cathode Same as R24-1 
Bias Resistor 

R24-3 1st Det. Cathode Bias Same as R24-1 
Resistor 

R24-4 I.F. Cathode Bias Same as R24-1 
Erie pecial QB15312-11-E Resistor 

R24-5 Remote Compo Out. Same as R24-1 
Cathode Bias Resistor 

R24-6 Local Compo Out. Same as R24-1 
Cathode Bias Resistor 

R24-7 Loop Cathode Bias 
Resistor 

Same as R24-1 

R25 Remote Compo Out. 150,000 ohm ::I:: 5%, Erie Special QB15311-48-E Screen Dropping Resistor ~watt 
R26-1 1st Det. Screen Voltage 25,000 ohm ::1::5%, 

}E'i' 
Divider Resistor 72 watt 

Special QB15312-37-E R26-2 2nd Det. Plate Same as R26-1 
Dropping Resistor 

R27 A.F. Osc. Cathode Bias 100 ohm ::I:: 5%, 72 watt 
Resistor 

Erie Special QB15312-2-E 

R28 1st Audio Grid Load 250,000 ohm ::I:: 5%, Erie Special QB15311-50-E Resistor ~ watt 
R29-1 2nd Det. Cathode Bias 500 ohm ::1::5%,72 watt 

} Ed, 
Resistor 

R29-2 Audio Output Cathode Same as R29-1 Special QB15312-10-E 
Bias Resistor 

R30-1 2nd Det. A VC Diode 1 meg. ::1::5%, Y2 watt 

} Ed, Resistor 
Special QBI5312-56.E R30-2 AVC Filter Resistor Same as R30·1 

R31 2nd Det. Cathode Bias 3000 ohm ::1::5%, Y2 watt Erie Special QB15312.20.E Resistor 

R32·1 Local Compo Out. Grid 300,000 ohm ::I:: 5%, 

} E,ie 
Isolating Resistor Y2 watt 

R32·2 Remote Compo Out. Same as R32.1 Special QB15312·51.E 
Grid Isolating Resistor 

R33 Audio Compensating 350,000 ohm ::I:: 5%, Erie Special QB15312.86·E Resistor 72 watt 
R34 Audio Transformer 8,000 ohm ::I:: 5%, Erie pecial QB15312.27.E Shunt Resistor 72 watt 
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7.1 Reference List (continued) 

Ref. No. Name or Function Description 

REI 

St·lA 

SI·lB 

51·2A 

51·2B 

S1.3A 

Sl·3B 

51·3C 

51·4A 

Sl·4B 

51·4C 

52 (A,B) 

S3 
(A,B) 
(C,D) 

S4 
(A,B) 
(C,D) 

S5 

S6 

S7 

(A) 
(E,C) 

(A.,E C 
D,E F' 
G,U:J) 

Sa·l1\ 

Sa'IE 

Sa'lC 

Sa'ln 

Sa'IE 
S9'1 
1'1 

1'5 

An tenna Relay 

Loop Stage Band 

Selector Switch (Pri.) 

A T. Band elector 

Switch (Pri.) 

1 t R.F. Stage Band 

elector Swi tch 

(Pri. and Sec.) 

2nd R.F. Stage Band 

elector Swi tch 

(Pri. and ee.) 

Loop Stage Band 
Selector witch (Se .) 

An.t. Band Selector 
WItch, (Pri. 2) 

An.t. £1 and elector 
WIlc 1, (Sec.) 

Part of Ref. No. 103, 
coil D.C. Res. 72 ohms 

~ Bakelite wafer 
J 

} arne as Sl·lA 

I I arne as Sl·lA 

} arne .. S]·]A 

Bakelite wafer 

H.F. Osc. Band 
Selrctor }. 
SWitch Bakelite wafer 

Tel. 0 B' 
SWit i ut. las Selector } 
1111" C 1-!V.lotor Po " . Bakelite wafer 

SltlOmng Switch 
M.otor COnt IS' ro Witch Cam operatcd 

WItch Dual bakelite wafer 
~O.CAL'REMOTE } 

OFF COM 
REc'L OpP.REC.A T. B k . 

. witch a elIte wafer 

Band 
elector witch 

Loop St 
(Band l)ge Transformer 

Bakelite wafer 

Part of Ref. 0.100 

Loop St 
(Band 2)ge TranRformer Part of ReI. o. 100 

Loop Sta e T 
(Band 3) g ran former Part of Ref. 0.100 

A.nl. Sta e 
(Band l)g Tran former Part of Ref. o. 102 

Atll t 
(nal~d 2)g Transformer Part of Ref. 0.102 

Ant 
( . ta T 
Band 3)ge ran former Parl of Ref. 0.102 
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Mfgr. 

Kurman 

Oak 

Oak 

Oak 

Oak 

Oak 

Kellogg 

Oak 

Oak 

Oak 

Bendix 

Bendix 

BendLx 

Bendix 

Bendix 

Bendix 

Mfgr. No. 

15P32 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Bendix Dwg. 
No. 

QB7856A 

QB9589-2C 

QB9589·1C 

QB9589-4B 

QB9589-3B 

QB9589·5D 

QEI0355B 

QB6712A 

QB6711A 

QB6707 

QAE1l555.7D 

QAE1l555·8D 

QAE1l555-9D 

QAE1l555-10D 

QAE1l555-11D 

QAE1l555.12D 



7.1 Reference List (continued) 

Ref. No. Name or Function Description Mfgr. Mfgr. No. 
Bendix Dwg. 

No. 

T7·1 1st R.F. Transformer Part of Ref. No. 105 

} B'ndix 
(Band 1) 

Special QAE1l555·1D 
T7·2 2nd R.F. Transformer Same as T7·1, part of 

(Band 1) Ref. No. 106 

T8·1 1st R.F. Transformer Part of Ref. No. 105 

} Bondi. 
(Band 2) 

Special 
T8·2 2nd R.F. Transformer Same as T8.1; part of 

QAE1l555.2D 

(Band 2) Ref. No. 106 

T9·1 1st R.F. Transformer Part of Ref. No. 105 

} B,ndix 
(Band 3) 

Special 
T9·2 2nd R.F. Transformer Same as T9·1; part of 

QAE1l555·3D 

(Band 3) Ref. No. 106 

TlO R.F. Osc. Transformer Part of Ref. No. 107 Bendix Special QAE1l555.4D 
(Band 1) 

Tn R.F. Osc. Transformer Part of Ref. No. 107 Bendix Special QAE1l555·5D 
(Band 2) 

Tl2 R.F. Osc. Transformer Part of Ref. No. 107 Bendix Special QAE1l555·6D 
(Band 3) 

T13 I.F. Coupler Input Ref. No. 108 Bendix Special AEI0260·1 
Transformer 

T14 I.F. Coupler Output Ref. No. 110 Bendix Special AEI0260·2 
Transformer 

TIS Tel. Output Transformer Part of Ref. No. 111 Bendix Special QE6719B 

T16 Remote Compo Ind. 

} Put of Ref. No. 112 
Output Transformer 

Bendix Special Tl7 QE6720C 
Local Compo Ind. 
Output Transformer 

TBI Terminal Board Under chassis, 48 lugs Bendix Special AE12352E 

TB2 Terminal Board Under chassis, 34 lugs Bendix Spccial AE12351B 

TB3 Terminal Board Under chassis, 22 lugs Bendix Special AB12349A 

TB4 Terminal Board Part of Ref. No. 113, Bendix • pecial AB1l639 
3 lugs 

TB5·1 Terminal Board Part of Ref. No. 105, 

}B,ndix 
10 lugs 

pecial ABll1l7A 
TB5·2 Terminal Board Part of Ref. No. 106, 

same as TB5·1 
TB6 Terminal Board Part of Ref. No. 107, Bendix Special ABl1199B 

9 lugs 
TB7 Terminal Board Part of Ref. No. 107, Bendix Special ABll198A 

3 lugs 
TB8 Terminal Board Part of Ref. No. 107, Bendix Special ABl1176A 

2 lugs 
TB9 Terminal Board Part of Ref. No. 102, Bendix Special ABll175A 

6 lugs 
VT·66 Tel. Output Vacuum Metal Kenrad 6F6 B153 5 

Tube (Sig. Corp. 
Spec. 71.766) 
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7.1 Reference List (continued) 
Bendix Dwg. 

Ref. No. Nam.e or Function Description Mfgr. Mfgr. No. No. 

VT·86 LooK Sta~e Vacuum Tube Metal 
VT·86 1st .F. tage Vacuum Same as above 

Tube 

VT·86 2nd R.F. Stage Vacuum Same as above 
Tube 

VT·86 LF. Stage Vacuum Tube Same as above Kenrad 6K7 B15357 
(Sig. Corps 

VT·86 Remole Compo Out. Vac. Same as above Spec. 71.786) 
Tube 

VT·8G Local Compo Ou l. 
Vacuum Tube 

Metal 

VT·87 1st Delector Vacuum Metal Kenrad 6L7 B15356 
Tube (Sig. Corp!'! 

Spec. 71·787) 

VT·93 2nd Detector Vacuum Metal Kenrad 6B8 B15358 
Tube (Sig. Corps 

Spec. 71.793) 

VT·94 R.F. Oscillator Vacuum Metal Kenrad 6J5 B15359 
Tube (Sig. Corps. 

Spec. 71·794) 

VT·96 A.F. Oscillator Metal 
} Konrad 

B15360 
Vacuum Tube 6N7 (Sig. Corps 

VT·96 Modulator Vacuum Tube Same as above Spec. 71·796) 

100 Loop Tuning Assembly Includes Sl·l, S2, Tl, T2, Bendix Special AFll1l5D 
T3, Cl·l, Cl·2, Cl·3, C12.l, 
R9·l 

101 Loop Phasing Assembly Includes Ll, C4.5, C4·6, Bendix Special AEl0255A 
C19·1, C19·2, C22.3, R12·6, 
R12·7 

102 Antenna Tuning Assembly Includes Sl.2, S3, T4, T5, Bendix Special AFlll16E 
T6, Cl·4, Cl·5, Cl-6, 
Cl7-1, C20, C40, NEl, TB9 

103 Antenna Switching Relay 
Assembly 

lncludes REI, C2l.l, R18 Bendix Special AB12369A 

104 I.F. Trap Asscmbly Includes L2, L3, C16-1, 
C16·2 

Bendix Special AEI0261C 

105 1st R.F. Tuning Assembly Includes Sl-3, T7-1, T8-1, Bendix Special AFll1l3D 
T9·1, Cl·7, Cl-8, Cl-9, 
C12-2, C2l.2, C22-1, C23-l, 
C24-1, R9·2, RIO·l, Rll-l, 
TB5-1 

106 2nd R.F. Tuning Includes S 1.4, T7.2, T8.2, Bendix Special AFll1l3D 
Assembly T9·2, CI-IO, Cl·ll, Cl.12, 

C12.3, C21-3, C22.2, C23·2, 
C24~,R9~,RIO~,Rll~, 

~ 
TBS·2. Same as Ref. No. 105 

107 R.F. Osc. Tuning Includes S4, TIO, Tll, T12, Bendix Special AFll1l4D 
Assembly Cl·13A, Cl·14A, Cl.15A, 

C12-4, C25, C29, C30, 
C31, C32, R14.2, R14-3, 
TB6, TB7, TB8 

108 1st I.F. Transformer lncludes L4·1, L5·1, Bendix Special AEI0260-l 
Assembly C18-2, C18-3, C26, R12·5 

109 Trap Assembly 122.5 Kc. Unshielded; includes L6, Bendix Special AB12328A 
CIS 
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7.1 Reference List (continued) 

Ref. No. Description Mfgr. Mfgr. No. 
Bendix Dwg. 

Name or Function No. 

110 2nd I.F. Transformer Includes L4-2, L5-2, Bendix Special AEI0260-2 
Assembly CI3-I, CI3-2, CI4, CI8-I, 

C24-3, C38, RI2-4, RI4-4, 
R28 

lli Tel. Out. Transformer Includes L9, LIO, TI5, Amertran Special QE6719B 
and Filter C37 -I, C37 -2. Potted 

112 Indicator OU%ut Includes TI6, TI7, Amertran Special QE6720C 
Transformer ssembly C28-I, C28·2. Potted 

113 Dynamotor Hash Filter Includes L7-I, L7·2, L8, Bendix Special AEI0502A 
C3·19, C3-20, C3-2I, 
CIO-I, CIO-2, TB4 

114 Band Switch Drive Includes S5, S6 and Ref. Bendix Special AFI0347B 
Assembly Nos. 115,117,118,119,120 

115 Band Switch Motor Part of Ref. No. 114, Bendix Special AB1l496A 
MO·4with Worm includes Ref. No. 116 
Assembly 

116 Band Switch Motor Part of Ref. No. 115 Bendix Special B15364 
Brush Assembly 

117 Geneva Disc and Hub Part of Ref. No.1l4 Bendix Special ABI0346 
Assembly 

118 Worm Gear Shaft Part of Ref. No. 114 Bendix Special ABI0344C 
Assembly 

119 Right Side Housing Part of Ref. No. 114 Bendix Special Fll130C 

120 Left Side Housing Part of Ref. No. 114 Bendix Special Fll13ID 

121 Band Switch Drive Shaft Assembly Bendix Special AB1l502 

123 Dynamotor Armature PartofDM·20 Pioneer Special G-2568 

124 Dynamotor Bearings PartofDM-20 Pioneer Special B15521 

125 H.V. Brush Assemblies 
{part ofDM·20, Pos. brush Pioneer Special G-2563 

Part of D M -20, Neg. brush Pioneer Special G-2564 

126 L.V. Brush Assemblies 
{Part ofDM-20, Pos. brush Pioneer Special G-2561 

PartofDM-20, Neg. brush Pioneer Special G-2562 

127 Dynamotor Dust Cover Part ofDM-20 Pioneer Special G-2572 

128 High Voltage End Less brush assembly, Pioneer Special G-2573 
Bracket Assembly part ofDM-20 

129 Field Coil Assembly Part ofDM-20 Pioneer Special G-2567-B 

130 Dynamotor Pole Piece Part ofDM-20 Pioneer Special G-2443 

131 Low Voltage End Part ofDM·20 Pioneer Special G-2436-A 
Bracket Assembly 

132 Retaining Spring For band switch drive Bendix Special BllOIO 
shaft 

133 Right Angle Drive For connection of remote Bendix Special ABI0854A 
Assembly tuning shaft 

134 Dial Drive Assembly Includes Ref. Nos. 135 Bendix Special AE12033B 
and 136 

135 Dial Assembly Part of Ref. No. 134 Bendix Special AB5626A 

136 Dial Mask Assembly Part of Ref. No. 134 Bendix Special ABI0798C 
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7.1 Reference List (continued) 

Ref. No. Nam.e or Function 

137 Condenser Drive 
Assembly 

138 S~tchLever 

139 Knob (COMPASS) 

140 Knob (AUDIO) 

141 Knob (LIGHTS) 

Tuning Crank 

Description 

Includes C2 

For S7, S8 and S9 

For R3 

For R4 

For R6 

Mfgr. 

Bendix 

Bendix 

Bendix 

Bendix 

Bendix 

For gang tuning capacitor Bendix 142 

143 

144 

145 

146 

147 

148 

149 

150 

Release Button As embly Mechanical stop for S8 Bendix 

Cinch 

Cinch 

Cinch 

Cinch 

Cinch 

Cinch 

Bendix 

151 

152 

153 

154 

155 

156 

157 

Tube Socket For VT-86 

Tube Socket 

Tube So ket 

Tube Socket 

Tube ocket 

Tube Socket 

Plug Socket 

For VT-96 

For VT-87 

For VT-94 

For VT-93 

For VT-66 

22-contact, 
for Plug PL-122 

Plug Socket 

Plug Socket 

Light ocket and 
Reflector 

4-contact, for Plug PL·I08 Bendix 

2- ontact, for Plug PL-1l9 Bendix 

Detent Ring 

Lock crew haft 

Lock Screw Knob 

Assembly 

For COMPASS knob 

Steel 

Aluminum, anodized 

Receiver Case Assembly Includes snapslide 
fastener 

Bendix 

Bendix 

Bendix 

Bendix 

Bendix 

158 Cover Pia te emhly For socket hole in ca e 

F r compa unit 

Bendix 

Bendix TL-138-B Alignment Tool 

160 

161 

162 

163 

164 

165 

166 

167 

168 

et Screw Wrench 

Mounting crew 

Frame Bolts 

Grid Shield Caps 

Screw 

Ratchet Gear 

Conar 

Brush Retainer 

Bearing Cover 

alignment 

For Allen set crews Bendix 

For Dynamotor DM·20 Bendix 

Part of Dynamotor Pioneer 
DM-20 

For VT Grids Cinch 

For band s~tch drive Bendix 
assembly (3 required) 

For lock crew haft Bendix 

For lock s rew sbaft Bendix 

4 required, part ofDM·20 Pioneer 

2 required, part ofDM-20 Pioneer 
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Mfgr. No. 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Bendix Dwg. 
No. 

AE12097A 

B12297A 

AB1l884 

B11821B 

B12378C 

AB8917A 

AB11857 

QB15265-2A 

QB15265-6A 

QB15265-3A 

QB15265-5A 

QB15265-4A 

QB15265-lA 

ABI0058B 

AB9679A 

ABI0073A 

AB11885 

B6646A 

BI0720D 

BI0721 

AF1l748A 

AB12131 

AB12439 

B15447 

B11636B 

B15368 

B15001 

B155A-32·A 

QB15411 

B9319A 

P-3256-B 

P-3394-A 



7.1 Reference List (continued) 
Bendix Dwg. 

Ref. No. Name or Function Description Mfgr. Mfgr. No. No. 

169 Tube Socket ForVT.86 (lstR.F.) Cinch Special QBI5714.2 

170 Tube Socket For VT ·96 (Mod. tube) Cinch Special QBI5714.6 

RADIO CONTROL BOX BC-311-B AN90282·1 

1·70 Tuning Meter 2 mao zero right reading, Hickok Special QB12207 
5 mao full scale left reading, 
dc. res. 36 ohms 

J2 Jack For headset, 1 break Yaxley X3A QB15399 

circuit 

LM·32 Lamp Instrument dial illumin· P.lnst. Special QB15343 
ating,3 volts, 0.18 ::1:0.02 
amps. 

R3·2 COMPASS Sensitivity 50,000 ohm potentiometer I.R.C. Special QB15351 

Control Potentiometer 

R4A·2 AUDIO Volume Control 100,000 ohm 1 
Potentiometer Dual I.R.C. Special QB15350A 

R4B.2 Manual Sensitivity 25,000 ohm J Action 
Control 

R6·2 Lamp Rheostat 50 ohms, 25 watts Ohmite Model H QB15354 

R8·3 } Lamp Voltage 100 ohm ::I: 5%, 5 watt, l.R.C. TypeMW2 B15404·1 

R8·4 Dropping Resistor center tapped 

S8.2A 

S8.2B 
OFF·COMP·REC. 

S8·2C ANT.·REC.LOOP Bakelite wafer Oak Special QB6711A 

S8.2D Switch 

S8·2E 

S9.2 Band Selector Switch Bakelite wafer Oak Special QB6707 

S10 M.B. TEST Push button, marker H&H No. 3391 QB15349 

beacon test 

TBI0 Terminal Board Part of Ref. No. 200, Bendix Special AB12486A 

17 lugs 

200 Mounting Base Assembly Includes TBI0 and Bendix Special AF1l971A 

Ref. No. 212 

201 Di.al Dri.ve Assembly Includes Ref. Nos. 202, Bendix Special AFI0841A 

203,204,205 

202 Cable Pinion Housing Part of Ref. No. 201 Bendix Special AB8950 

Assembly 

203 Dial Assembly Part of Ref. No. 201 Bendix Special AB5626A 

204 Dial Mask Assembly Part of Ref. No. 201 Bendix Special ABI0798C 

205 Dial Gear Assembly Part of Ref. No. 201 Bendix Special AB1l956A 

206 Release Button Assembly Mechanical stop for S8, Bendix Special AB1l857 
same as Ref. No. 143 

207 Tuning Crank Same as Ref. No. 142 Bendix Special AB8917A 
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7.1 Reference List (continued) 

Ref. No. Naxne or Function Description 

208 Knob (COMPASS) For R3, same as 
Ref. No. 139 

209 Knob (AUDIO) For R4, same as 
Ref. No. 140 

210 Knob (LIGHTS) For R6, same as 
Ref. No. 141 

211 Switch Lever For S8 and S9, same as 
Ref. 0.138 

212 Socket Assembly 17 contact for plug 
Ref. o. 213, part of 
Ref. 0.200 

213 Plug Assembly 17 contact for socket 
Ref. No. 212 

214 Detent Arm Assembly Used on band switch 
mechanism 

215 Band Switch Control Assembly 

216 Detent Ring For COMPASS knob, 
same as Ref. No. 154 

217 Set Screw Wrench For Allen set screw!!, 
same as Ref. o. 160 

218 Mounting Screw Panel 

Bendix Dwg. 
Mfgr. Mfgr. No. No. 

Bendix Special AB1l884 

Bendix Special B1l82lB 

Bendix Special B12378C 

Bendix Special B12297A 

Bendix Special AB10032B 

Bendix Special B10031C 

Bendix Special ABll447 

Bendix Special AB1l669A 

Bendix Special B6646A 

Bendix Special B 15447 

Bendix Special B10251·2 

219 Plug Release Screw For releasing Ref. No. 213 Bendix Special B10251·1 

LP·13·B Loop 

LP·15·B Loop 

M·169·A Loop Mounting ap 

M·186·B Loop Ice Remover 

331 Loop Plug 

332 

333 

GS·7·B 

306 

Loop Plug 

Air Connection Cover 

Loop Mounling 

upport Assembly 

LOOPS 

Without provision for loop Kearfott 
ice remover, inductance 46 
microhenric ," "-
95 :1:5%, at 2000 Kc. with 
luning capacity of approxi. 
mately 320 mmf. 4 turns of 
81· 0.38 Litz D.W.S. wire 

With provision for loop Kearfott 
ice remover M·186·B, 
electrical characteristics 
ame as Loop LP·13·B 

U ed with Lool> Mount· Kearfott 
ings GS·7.B, GS.8·B, 
GS·8·C 

Used with Loop LP·1S·B Kearfott 
only 

For LP·13·B Kearfott 

For LP·1S·B 

For LP·1S·B 

Kearfott 

Kearfott 

LOOP MO TING GS-7-B 

Fixed 

Includes socket 
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Kearfott 

Kearfott 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

Special 

AS·570·4·A 

AS·S71·4.A 

AS·S40·1·C 

AS·601·2 

AS488.1·H 

AS·S66.1.E 

AS·603·1·B 

AS.S43·1·E 

AS·542.1·H 



7.1 Reference List (continued) 

Ref. No. Name or Function Description Mfgr. Mfgr. No. 
Bendix Dwg. 

No. 

307 Base Assembly Kearfott Special AS-544-2-D 

308 Support Lock Nut Kearfott Special AS-469-1-D 

309 Adjusting Screws 2 required Kearfott Special AS-472-1-D 

310 Plug Air connection Kearfott Special AS-583-1-B 

327 Socket For loop Kearfott B15586 

330 Socket For Plug PL-I08 Kearfott B15587 

ROTATABLE LOOP MOUNTINGS 

GS-8-B Loop Mounting Rotatable for overhead use Kearfott Special AS-532-4-F 

GS-8-C Loop Mounting Rotatable for floor use Kearfott Special AS-615-4 

LM-32 Lamp Dial illuminating P.lnst. Special QB15343 

MC-182 Swivel Joint Kearfott Special AS-596-1-B 

R7 Resistor Lamp voltage dropping Kearfott Special AS-553-1-A 

SI1 Toggle Switch For Lamp LM-32 Kearfott Special AS-552-1-A 

311 Spindle and Collector Ring Kearfott Special AS-510-4-E 

312 Pin Locking Kearfott Special AS-410-1-C 

313 Lower HouRing Assembly Kearfott Special AS-511-4-E 

314 Cam Worm adjusting Kearfott Special AS-506-1-A 

316 Handwheel Kearfott pecial AS-419-4-E 

317 Clutch Handle For locking handwheel Kearfott Special AS-445-1-13 

318 Scale Dial, used on GS-8-B only Kearfott Special S-559-2-B 

319 Screws Dial scale Kearfott S-90 Bl5575 

320 Screw Vernier deteD t adjusting Kearfott Special AS-459-1-H 

321 Screw Lower drive tube KearIott Special -464-1-A 

322 Screw Toggle arm Kearfott Special AS-501-I-B 

323 Screw Toggle support Kearfott Special AS-4.s4-1-C 

324 Screw Posi tioning Kearfott Special A ' -458-1-C 

326 Brush and Holder Assembly Kearfott Special AS-530-1-13 

327 Socket For loop Kearfott 1315586 

328 Socket Lamp, for Plug P L-1l7 Kearfott AS-586-1-I3 

329 Socket For Plug PL-I08 Kearfott B15588 

334 Cover Plate For collector ring housing, Kearfott AS-475-1-G 
with socket hole 

335 Cover Plate For collector ring housing, Kearfott Special AS-476-J -F 
plain 

336 Upper Squeeze Nut Holds housing tube Kearfott Special AS-515-I-F 

337 Lower Squeeze Nut Holds housing tube Kearfott AS-450-I-F 
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7.1 Reference List (continued) 
Bendix Dwg. 

Ref. No. Name or Function De cription Mfgr. Mfgr. No. No. 

338 Drive Tube Kearfott Special AS-449-1-B 

339 Housing Tube Kearfott Special AS-447-1.F 

340 Scale Dial, used on GS-8-C only Kearfott Special AS-613-2 

Note: All parts listed above are common to GS-8-B and GS-8-C with the exception of reference 318 
and 340 as indicated. 

CORD CD-3Il 

72 inch cord, capacity Bendix Special AB1270SB 
140 uuf. :1:5% 

CD-3Il Cord 84 inch cord, capacity Bendix Special AB1270SB-2 
140 uuf. :1:5% 
110 inch cord, capacity Bendix Special AB1270SB-3 
140 uuf. :1:5% 

FT-184 Conduit Elbow 900 elbow Bendix Special BIOS62B 

PL-I08 Plug 4-pin Bendix Special AB9678B 

415 Conduit 1"Jexible metallic 
72-inch Am. Brass 36B2284C3-72 B15348-1 
84-inch Am. Brass 36B2284C3-S4 B15348-2 

1l0-inch Am. Brass 36B2284C3-110 B15348-3 

416 Bushing Part of FT-184 Bendix Special BI0863 

417 Nut . Coupling Am. Brass 36A2212-2 B15403 

MOUNTING FT-145-B 

FT -145-B Mounting Part of Radio Compa s 
nit BC-310-B 

Bendix Special AE 118 12C 

411 Mounting hock absorbing Lord 150-PH-8 B7140-1 

412 Stud napslide, used with Bendix Special BI0563A 
Rcf. o.4ll 

T ING SHAFf MC-124 

MC-124 Tuning haft sembI Bendix AB12570 St Corps 
S ·D·2035 

COMPASS INDICATOR I-65-B 

Cll-l }<"'ield Resonatinf .5 mfd. :1:2%,400 volt 
Caxacitor, Loca 
In icator Aerovox Special QEll399B 

Cll·2 Field Resonating Same as Cll·l 
Ca~acitor, Remote 
In 'cator 

1-65·B Local Compass Indicator eositivity 35 degrees Hickok Special QE1220S 
deB. at 700 microampere . 
Field coil iodu tance 39 
:1:0.8 h nries at 60 cycles, 
38 olts, d- res. 1825 
:I: 35 ohms. Moving coil 
inductance 0.20 :I: .02 
henries at 1000 cycles, 3.5 
volt • d- resi tance 2130 
:1:40 ohm 
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7.1 Reference List (continued) 

Ref. No. Name or Function Description Mfgr. M fgr. No. 
B ndix Dwg. 

No. 

LM-32 Lamp Instrument dial illumin- P. Insl. Special 131 5343 
ating, 3.0 volts, 0.1S:I= 0.02 
amperes 

TEST BOX BX-1B-B 

441 Plug Socket IS-contact, for Bendix Spe ial AHIOL32B 
Plug PL-121 

442 Plug Socket 17 -contact, for Bendix pecial AB10032 B 
for plug Ref. No. 213 

CABLE PLUGS 

PL-IOS Plug 4-contact (Junction box Bendix Special B967SB 
to marker beacon indicator 
and for Cord CD-3Il) 

PL-1I2 Plug 9-contact (Junction box Bendix ~pecial 139601B 
to marker beacon receiver) 

PL-1I7 Plug I-contact, (For indicator Bendix pecial B94·S7B 
and loop lamps) 

PL-lIS Plug 5-contact (Junction box Bendix pecial B9730B 
to indica tor) 

PL-1I9 Plug 2-contact (Compass unit 
to antenna) 

BencUx pecial B 10072 

PL-121 Plug 18-contact (Junction box Bendix Special A B LOl31B 
to control box) 

PL-122 Plug 22-contact (Compass unit 
to junction box) 

Bendix Sp cial BI0057B 

PL-123 Plug 2-contact (Junction box Bendix Special B9817B 
to battery) 

JUNCTION BOX TM-IBO-B AL70869-1 

FU-28 Fuse Low voltage supply fuse, 
15 amp. 250 volt 

Bussman 2260 Q1315250 

J3 Jack JK-34 Interphone connection Kellogg 137778 
.. Army Spec. 

7l-852 

404 Plug Socket For Plug PL-1l8, Bendix Special 13973 L 
5-contact 

405 Plug Socket For Plug PL-I08, Bendix Special 89679 
4-contact 

406 Plug Socket For Plug PL-121, Bendix pecial 13 LOl32B 
18-contact 

407 Plug Socket For Plug PL-123, Bendix pecial B98L8 
2-contact 

408 Plug Socket For Plug PL-1l2, Bendix Spe 'ial B9602 
9-contact 
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7.1 Reference List (continued) 
Bendix Dwg. 

Ref. No. Name or Function Description Mfgr. Mfgr. No. No. 

409 Plug S cket For Plug PL-122, 
22-contact 

Bendix Special ABI0058B 

460 J unction Box Covcr s emhled with snapslide Bendix Special AE1l985 

461 FII e Block For Fu e F -28 Bendix Special AB1l983 

7.2 Interchangeable Part 

105 1st R.F. Tuning 1 ee Reference Li L. Bendix Special AFlll13D 
sembly r Identical except for 

106 2nd R.F. Tuning sembly J letlering and etching 

135 
} Dial A s mbly 

203 
S H.ef rence Li t Bendix Special AB5626A 

136 
} Dial Mask As embly 

204 
S e Reference List Bendix Special ABI0798C 

138 
}SWit h Lev r 211 

ee Reference List Bendix Special B12297A 

139 
} Knob ( OMP S ) 

208 
ee Ref rence List Bendix Special AB1l884 

140 
} Knob (AUDJO) 

209 
Sec Reference Li t Bendix Special B1l82lB 

141 
} Knob (LI 

210 
llT ) ee Reference List Bendix Special B12378C 

142 
}Tuning 

207 
rank See Ref rence List Bendix Special AB8917A 

14·3 
} Rei ase Button A 

206 
mbly e Reference List Bendix Special AB1l857 

150 
} Plug Socket 

409 
22-contact, for PL-122 Bendix Special ABI0058B 

15] 
} Plug So k t 

105 
4-contact, for PL-I08 Bendix Special AB9679A 

]51-
} Detent Ring 

2J6 
S c Reference Lis t Bendix Special £6646A 

]60 
} Set 2J7 

'rew WI' ncb ee ReIeren e Li t Bendix Special B15447 

41J 
} Plug 406 

'ocket 18- 'ontact for PL-121 Bendix Special ABI0132B 

2J2 
} Plug Socket 

17 -con ta t for plug Bendix pecial AB10032B 

442 R f. 0.213 
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7.3 Notes to Reference List 

For identification purposes, all radio compass com· 

ponents are given Signal Corps type numbers. Parts of 

components are given Signal Corps type numbers or are 

marked by numbers or by letters and numbers. Gen· 

erally, sub·assemblies and mechanical parts are marked 

numerically and individual parts are marked by letters 

and numbers, the letters indicating the electrical nature 
of the part, viz: 

C- Capacitor 

DM-Dynamotor 

I-Meter 

J- Jack 

L- Inductor 

LM- Lamp 

NE-Neon Lamp 

MO- Motor 

R- Resistor 

RE- Relay 

S-Switch 

T - Transformer 

TB-Terminal Board 

VT -Vacuum Tube 

When not given a Signal Corps type number, the num· 
bel' following the letter indicates the physical and 

electrical characteristics and size of component or part. 

All parts with the same letter and number are inter­

changeable. Following the letter and number is a dash 

and an additional number which serves to show the 

exact (1) physical and electrical position, (2) use in 

equipment, and (3) location on drawings or diagrams. 

In all cases when replacing a defective component or 

part the marking, including the dash number, must 
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agree exactly with that of the replaced part. This means 

that the radio repairman must stencil the dash number 

on all new replacement parts. Parts designated by a 

letter and an adjacent number (e.g. C7, C12.4, etc.) 

are assigned by the manufacturer for reference pur· 

poses in a particular equipment and are not to be con· 

fused with Signal Corps type numbers, which may be 

recognized by a dash numher alter the letter, e.g., 1.70, 

DM·20, VT·86. Where parts assigned a Signal Corps 

type number have been used in this equipment, the 

type number assigned is used a the reference number. 

It should be noted in other than ignal Corps type 

numbers that the largest dash number following a 

specific letter and number indicates the total number of 

those identical parts which are contained in the radio 

compass, except when the part is a multiple unit. 

Hence C21·4 indicated there arc four C21 capacitors 

used since capacitor C21 is a single unit. C3·21 indio 

~ates there are seven C3 capacitors used since C3 is a 

triple section unit. Interchangeable multiple section 
units with different values per section are identified as 

follows: C3SA-l, C3SA.2, C3SB, or R4A·l, R4B-l, or 

SSA, SSB, .SSC, SSD. Some switch sections have two 

or more groups of contacts which are indicated as fol­

lows: Sl-lA, S1-1B. In all such cases the first letter and 

number completely describes the unit and indicates its 

interchangeability with units of like markings. 

The following abbreviations have been used to 

indicate manufacturers of various parts: 



Aerovox . . .. . .. ... . .. Aerovox Corporation . ........ . .. , . .. .... . .. .. ...... . . ...... .. Brooklyn, N. Y. 

Am. Brass . . .. ... .. . . American Brass Company .... . . . .... . . . ........ . . . ... . ...... . . Waterbury, Conn. 

Amertran . , . . . .. . . . . . American Transformer Co . . .. . . . . . . . . .. . . . . . .. . .. . ............ Newark, N. J. 

Bendix .... . . . . ..... . Bendix Radio Corp .. . .. . . .. ... . . . ..... . . . . .. .. . . . .. ... . ...... Chicago, IlL 

Bussman . .. . .. .. . . . . Bussman Mfg. Company . .. ... . . . . .. . .. . . .. . . . . .. .... . . . ...... Chicago, Ill. 

Cinch . .. . ....... . ... Cinch Mfg. Corporation . . . . . . . . . . . . .... . ..... . . .. ..... . . .. Chicago, IlL 

Erie . ... . .. . ... ... . .. Erie Resistor Corp . . . . .. . .. . .... . . . ..... . . . . . .. ... . . . ......... Erie, Pa. 

G.E. ... ... . .. .. . . .. . General Electric Co . . . . ... .. ... . . ...... . . . .. . .. . . . .. . .... . .. . . Schenectady, N. Y. 

H. & H . . ... . . .. . .. . . Arrow-Hart and Hegeman . ... .. . . .. . . . . . .. ... .. . .... . ... .. . ... Hartford, Conn. 

Hammarlund ... . .. ... Hammarlund Mfg. Corp ...... .. . ..... . . . .. ... . . .. .. . . . . ..... .. New York, N. Y. 

Hickok . .. ... . . .. .. . . Hickok E lectrica I lnst. Co . . .... . .. . . .. . . ... . . . .... . .. . .. . . . ... Cleveland, Ohio 

I.R.C . . . . . ..... . . . ... In tern a tional Resi tance Co . . . . ..... .. .......... . ......... . . ... Philadelphia, Pa. 

Kearfott. ... . . .. . .. . . Kearfott Engineering Corp ........ . . . . , ., .... .... ... . . . . ....... New York, N. Y. 

Kellogg . . . , . . . . . . ... . Ke llogg wi tchboard & Supply Co . .. . ... .. . ............ . .. .. . .. Chicago, III. 

Kenrad . .. .. .. .... ... Ken-Rad Tube and Lamp Corp .... ..... .. .. .. .. .. ...... .. .. .... Owensboro, Ky. 

Kurman . .... .. ... . . . Kurman Electric Co., Inc .. . ...... . . , . . . . . . . . . .. . . . .. ... . . . .... New York, N. Y. 

Lord .... .. . . . . . ..... Lord Mfg. Company . . . .. , . . . , .... . .. . . . . . . , . ..... . . .. . . .. .... Erie, Pa. 

Micamold .... . . .. . .. . Micamold Radio Corp .... . . , ... . . . . . ... . . .. .. . .. . ....... . ... . . Brooklyn, N. Y. 

Oak ... ........ . ... . . Oak Mfg. Co . ... .. ... . .. . . ...... .. . . ........ . .... . ... . ....... Chicago, Ill. 

Ohmite . . . ...... . .... Ohmite Mfg. Co .. . . . ... . .. . . . ... . ... . . . . . . . .. . ...... . ..... .. . Chicago, III. 

P. Inst .. . . ... . ... .... Pioneer In truro nt 0 . ....... . . .... ... . . ... . ........ . .. ..... Brooklyn, N. Y. 

Pioneer . . ... . . . .. . . . . Pioneer Gen-E-Motor Corp ... . . ............. . ... . .. , .. . , ... . .. Chicago, Ill. 

R.C.C .. . .. .. ..... . .. Radio Condenser Co .. . . .......... . .. . .. ... . ........ . .. . . .. , . . Camden, N. J. 

Yaxley . ... . . . . . .... . P. R. Mallory & Co., Inc .. .... . ... . ... . . ... ..... . ...... . " .... Indianapolis, Ind. 
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FIG. 36. TRAP ASSEMBLIES (109 AND 104) 

ADJU STORS 
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FIG. 37. I.F. TRANSFORMER ASSEMBLIES (110 AND 108) 
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FIG. 38. R.F. OSCILLATOR TUNING ASSEMBLY (107) 

T8 - 2 - ---

A.V . C . ----_~ 

C2 -4 ----rii.;t::= 

FIG. 39. 2ND R.F. TUNING ASSEMBLY (106) 
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C2 -3 ---e-~"iZ: 
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A.v. C.----l: 

C2 - 2--

FIG. 40. 1ST R.F. TUNING ASSEMBLY (105) 

FIG. 41. ANTENNA TUNING ASSEMBLY (102) 
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GND 

C2 -1----' 

FIG. 42. LOOP TUNING ASSEMBLY (100) 

LI 

R12 - 7 

C22 - 3 

CI9 -2 

C19-1 

FIG. 43. LOOP PHASER ASSEMBLY (101) 
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REcEIVER 

loop MOUNTING GS- 7- B, GS- 8-8 
OR GS-8-C. WHEN GS- 8-8 OR. 
GS- 8- C IS tlSED, A I PIN PLUG 
PL-1I7AND SHIELDED CONDUCTOR.. 
AR..E R.EQUIRED FOR INSTRUMENT 
LIGHTING. 

PLL/4/",L-/OB 
4/"'/N 

,e19010 COMPf15S UNIT 

.eC-.3/0-B 

LOOP COUPL/NC:; 
COR'o c'o-3// 

/"LU6 p,c- //z 
:':;',P/N 

TO R.4§/tJ CONTRt1LBOX 

INTERPHONE JACK 

~ UC:; PL-/2Z 

2ZP/N~ 

Pt.V,f /",L-//~ 
2 /"'//J 

j } 

/9TTrlCH TO/ 0 U({ PL-//~ 
5,P/N TWO Hcl'1vY 

8/1TTERY CDP.:5 TL/N/A/C JHrJFT /,?C-/Z4 

FIG. 44. TYPICAL CORDING DIAGRAM, RADIO COMPASS SCR-242-8 

INOIC19TOR 
(/"MRKc~ BeACON) 

P/INEL Or K /lPIO 
CON TROL 80X 
fjc-3//-6 
/'10L/NTcL? ON 
Tc 5T BOX' 
8'%-/8-8' 

.PLL/4 PL-121 
/d ,P/,u 
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'FIG. 45. SCHEMATIC CIRCUIT DIAGRAM-RADIO COMPASS SCR-242-B 
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I~ L /·1 !?EF NO. 4/5 

PART NO. 

AB/Z7088 

ABI2708B-/ 

lAB 12 7P813-2 

6 HH. VARNISHED 
CAM8~/C SLEEVIIYG. 
6 FT LONG. 

FASTEN 

?VIfPLE GJ..YPToL 

J..£/'IGrH NO, Or THREE WIRES TWISTED 
L TWISTS 

72 ./ //0 I 

84 I' 70 
1/t.t}/27lll1!3~~ //o·~_ ~o 

- ----

TOG£ TilER AND IMf'.(EG­
NATcO WITH SUPU/..A WAX. 
WIRES ARE #22,1 TINNED 
CO~PE/?) TWO C£LLVL05€ 
ACE TATE TEXTILE BRAID.s~ 
IMPREGNATED, 

CO~D CD-3/1 SHALL PAve A C/J.PACITAIYC£ 
OF 140 I1MrO. f.5 % BETW££N WIR£"5 NO Z­
AND 4 FOR ALL LENGTIIS. AAJUSTMENT.5 

TO OBTAIN '/HE RE~t/IR£.D C~,PACI7'A/yCE S)/ALL 
BE MAP£ 8Y VA.Ie'Y'//YG THE Nt/MB£R OF 
TWl5TS //Y THE CO,R.D. 

FIG. 57. CORD CD-3ll ASSEMBLY DRAWING 

.'1 ... REF NO. FT-/84 

~.. REF. /'10. 4-/6 

l4--R£F NO.4-I 7 

..l< RE;:::NO . .PI.. -108 

\-< If MM VARNISHED 

1III1 lilll 

CAMB/f/C SL££VING 

APP/rOX. ~ " LOll/G· 

/'lOT ro £ XTEI'ID 
BEYON.D sHOVi..DE~ 
Or PLUG. 

1 

4€32 

3 

WIRING: 

#~ - WHIlE -BLACK 
"#3 -BLACK 
#4 - WflIT£ -eLo£ 
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FIG. 58. OUTLINE DRAWING-JUNCTION BOX TM-180-B 
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