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Par.la-le 

I - GENERAL DESCRIPTION OF COMPLETE EQUIPMENT 

1. RADIO COMPASS SCR.246.A 

a. Purpose and Frequency 

Primarily a navigational instrument, Radio Com­
pass SCR·246-A (Fig. 1) was designed for use in 
U. S. Army aircraft as a radio compass-type homing 
device. As such it provides visual, unidirectional, 
right-left indication showing the direction of the 
radio signal source with respect to the aircraft head· 
iug. For this operation both a loop antenna and a 
non-directional (usually a vertical) antenna are em­
ployed. The equipment may also be used as a radio 
range or weather broadcast receiver providing aural 
reception of modulated radio signals. In this con· 
nection the non· directional antenna is normally re­
quired. However, loop reception is provided as an 
alternative in weather broadcast reception and is 
possible and advantageous under certain conditions 
of charged particle (static) interference if the air· 
craft is maneuvered so that the transmittinO" station 

t:> 

is to the right or left of the line of flight. Operation 
of the equipment is accomplished remotely by 
means of a radio control box which may he mounted 
in any position convenient to the operator. The fre· 
quency range, 195 to 420 kilocycles, is covered in a 
single band. The general mechanical design is such 
that the rapid removal of major units can he accom· 
plished for inspection or tactical purposes. 

I 

b. Typical Installations 

The radio compass has heen designed for installa­
tion in aircraft with built·in connector panels but 
can he installed in aircraft without connector panels 
hy using the f1exihle conduit assemhly including 
junction hox supplied for lahoratory use. 

c. Interchangeability of Parts 

The individual units comprising the radio com­
pass having the same Signal Corps type numhers are 
interchangeable, i.e., loops, dynamotors, compass in­
dicators, mountings, etc. 

d. Power Supply 

Power for Radio Compass SCR-246·A is supplied 
by the 12 volt aircraft storage battery. The compass 
when operating under normal conditions draws ap­
proximately 70 watts and supplies voltage to the 
marker beacon receiver through the connecting 
wiring. 

e. Jfl eight 

The complete equipment ready to be installed 
weighs 38.5 pounds. The flexible conduit assemhly 
including junction hox or other cahles used for 
interconnection on the aircraft are not included in 
this weight. 



Par. 2" 

FIG. 2-RADIO COMPASS UNIT B C-373-A 

2. DESCRIPTION OF MAIN COMPONENTS 

a. Radio Compass Unit BC-373-A 

R adio Compass Unit BC-373-A (Fig. 2) contail13 
the compass circuit elem ents, the superheterodyne 
receiver elements, and the high voltage power sup­
ply. Thirteen all-metal t ype vacuum tubes are r e­
quired. A Dynamotor DM-29-A is used for the high 
voltage supply. The top and bottom covers are re­
movable, allowing access to the radio comp ass in­
terior for inspection or servicing. The top cover is 
h eld b y snap-slide fasteners and th e hottom cover 
is h eld by four filli ster h ead screws. Mounted on the 
front panel are provisions for the electrical and 
m ech anical coupling to component units, i.e., bind­
ing posts for the antenna and ground connections, 
Socket 50-107 for connection of the electrical cir-

2 

cuits to th e connector panel, Coupling MC·136 for 
connection of capacitor Tuning Sh aft MC-124, and 
Socket 50-88 for connection to the loop circuit 
through Cord CD-362. Th e use of Coupling MC-136 
is optional and will be dependent upon the installa, 
tion requirements of the aircr aft. Also mounted on 
the f ront panel are two controls necessary for in, 
stallation adjustments. These installation adjust, 
m ents are : 

(1) "THRESH SE S" control which adjusts the 
noise outpu t of the r adio compass unit wh en tlming 
hetween stations. 

(2) "LOOP GAl " contr ol which provides the 
proper ratio of loop signal to antenna signal. 



Par. 2b 

FIG. 3- RADIO CONTROL Box BC·374-A 

b. Radio Control Box BC-374·A 

Radio Control Box BC·374-A (Fig. 3) is elec­
trically and mechanically connected to the radio 
compass unit by means of cables and a flexible 
tuning shaft. This unit contains Tuning Meter 1-74, 
the frequency dial and tuning crank mechanism, the 
selector switch, "AUDIO" and "COMPASS" output 
controls, and "LIGHTS" control. 

(1) Tuning Meter 1-74 

The tuning meter markings are painted with lu· 
minous material for visibility during night flying . 
The function of the tuning meter is to facilitate 
exact tuning to any received signal. Whe:l tuning 
through a station the meter will defl ect toward the 
right, the maximum defl ection indica ting proper 
tuning. 

(2) Frequ ency Dial and Tuning Mech anism 

The frequency dial is' calibrated in five kilocycle 
divisions. Resonant frequency is indicated at twenty 
kilocycle intervals at the high end of the band and 

3 

at ten kilocycle intervals at the low end. The num­
ber appearing under the window index indicates the 
frequency in kilocycles to which the radio compass 
is tuned. 

(3) Selector Switch, " AUDIO," amI- "COM· 
PASS" Controls 

The selector switch h as four positions, namely : 
"OFF"- "COMP"- "ANT"- "LOOP". When in the 
"COMP" position the control labelled "COMPASS" 
ad justs the sensitivity of the comp ass indicator. The 
control labelled "AUDIO" governs the signal volume 
at the headset. In the· "ANT" and "LOOP" posi­
tions the "COMPASS" control is inoperative, the 
headset and interphone level being adjusted by the 
"AUDIO" control. 

(4) "LIGHTS" Control 
Lighting of the tlming meter and frequency dial 

is provided by instrument Lamps LM-32. The bril­
liance is adjusted by the control marked "LIGHTS." 
One spare lamp is contained in a receptacle on the 
panel adj acent to the tuning meter . 
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LP-17-A 

50-88 

\ 

FIG. 4- Loop LP-17-A A 0 CAP M-202 

c. Loop LP-17-A, Includes Housing und 
Mounting , 

Loop LP-17-A consists of a fixed position, low im­
pedance, shielded loop winding enclosed in a stream­
lined housing. Both loop and housing are supported 
by a metal neck casting which is designed for bolting 
to the outside of the aircraft skin structure. The 
4 pin connector Socket SO·88 for the Cord CD-362, 
which electrically connects the loop to the radio 
compass lmit, is recessed into the bottom of the neck 
casting. Removal of the side plug in the neck cast-

4 

ing permits access to the clamping and adjusting 
screw by means of which the loop may be rotated 
five degrees in either direction to correct for slight 
mechanical errors in the installation alignment of 
the loop assembly. (Fig. 4 and Fig. 26.) 

d. Cup M-202 (for loop mounting hole) 

Cap M-202 is a flat plate designed to cover the 
opening in the aircraft skin structure after the r . 
moval of the loop. Four hole are provided for 
mounting to the aircraft. (Fig. 4.) 

, 
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LM-32 

50-93 

FIG. 5- COMPASS INDIcATon I-73-A 

FIG. 6-MOUNTING FT -207-A 

e. Compass Indicator 1·73·A 

Compass Indicator I-73-A is designed for mounting 
on instrmnent panels that are shock insulated. The 
movement is of the iron core dynamometer type and 
the pointer deflection is proportional to the current 
flowing in the moving coil. It has luminous markings 
and rim lighting for visibility during night flying. 
Sockets are provided on the rear for quick disc on-

5 

nection of electrical circuits. (Fig. 5.) 

f. Mounting FT·207·A (for radio compass unit) 
Mounting FT -207-A is of the shock insulation type 

and is designed to be rigidly attached to the aircraft 
structure and carry the radio compass unit. This 
mOlllting is designed for quickly attaching or de­
taching the radio compass unit by manipulation of 
two thumb screws. (Fig. 6.) 

1 
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FIG.7- Mo 

g. Mounting FT.208·A (for radio control box) 

Mounting FT-20B·A consists of a flat rectangular 
plate carrying snap slide studs mounted in the four 
corners. It has been desi <Yned to be riO'idly attach ed o 0 

to the aircraft structure. Th e radio control box is 
secured to th e mOlmting by means of snap.slides. 
(Fig. 7.) 

h. Cord CD·362 

Cord CD·362 is a shielded n eoprene coa ted con­
duit containing a two conductor, low impedance line 
terminating in Plug PL· lOB at each end. It is de­
signed to electrically COlmect Loop LP·17·A and 
R adio Compass Unit B C-373-A. (Fig. B.) 

i. Set of Retainers for Plugs and Tuning Shaft 

The retainers are threaded receptacles, to be 
mOlmted near the radio control box and r adio com­
pass unit, into which the elec trical plugs and tuning 
shaft are secured, when th e radio compass unit 
and/ or radio control box are removed from th e air­
craft. (Fig. B. ) 

j. Chart MC·187 

Chart MC-IB7 contains instructions outlining 
operating procedure for the use of R adio Compass 
SCR·246·A. It is to be mounted on the aircr aft struc­
ture in the proximity of the r adio control box. 
(Fig. B. ) 

TI G F T·20B-A 
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k. Plugs 

Four different Signal Corps plugs are used as part 
of Radio Compass SCR-246-A; two Plugs PL-108 
are used and furnish ed as p art of Cor d CD-362 
(Fig. B); one Plug PL-127 is used for coupling 
cahles from the connector panel to the r adio com, 
pass lmit and another for coupling cables from the 
connector p anel to the r adio control box; one Plug 
PL-ll3 is used for coupling cables from the con, 
nec tor panel to the compass indicator ; and one Plug 
PL-ll7 is used for coupling a cable from the ail" 
cr aft ligh tin g circuit to the lighting circuit of the 
compass indica tor. 

l. Flexible Conduit Assembly, Includes 
Junction Box 

The flexible conduit assembly including the junc­
tion box was prim arily intended fo r use in labora. 
tory t esting but if desired m ay be installed in an 
aircraft. It contains all necessary cahles and plugs 
to interconnec t the various units and operate the 
equipm ent. Provision h as been made to supply the 
m arker beacon receiving equipment with low voltage 
power and filtered high voltage power. In addition 
the phone outpu t circuit is brought out through the 
junction box to the connector p anel of the command 
set. The junction hox contains two Fuses FU-2B of 
15 ampere rating, one in th e positive low voltage 
power supply circuit and one spare. (Fig. 9. ) 
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m. Accessories 

The radio compass h as b een designed to be used 
in conjlmction with the following standard Signal 
Corps parts, although these are not supplied under 
Order o. 61- Y-40: 

(l) H eadset HS-18 or H S-23 (electrically inter­
changeable) . 

(2) Cord CD-307 or CD-307-A (h eadse t ex ten­
sion) . 

(3) Tuning Sh aft MC-124 (for variable ttmio~ 
capacitor ) . 

The length of the tuning sh aft will be governed b~ 
th e di tan ce between the installed radio compails 
unit and r adio control box in the aircraft. In add\. 
tion to the components listed above, there will be 
required a suitable vertical antenna, a 12 to 14 VO~t 
doc power source, and standard Air Corps condu't 
and couplings for installations using rigid and fle~_ 

ible conduit. 

3. TABULATION OF COMPONENTS, WEIGHTS, AND SIZES 
= 

Description 

1 Cap M-202 . 

1 Chart MC-187 

1 Compass Indicator I-73-A 

1 Cord CD-362 

1 Fle.xible Conduit Assembly including junction box 

1 Loop LP-17-A . 

1 Plug PL-117 (instrument lighting) 

2 Plug PL-127 (at radio compass tmit and r adio con­
trol box to junction box) . 

1 Plug PL-113 (at compass indicator to junction box) 

1 Radio Compass Unit BC-373-A, includes : 
1 Mounting FT-207-A 
1 Dynamotor DM-29-A 
9 Tube Shield MC-202 
1 Coupling MC-136 

1 Radio Control Box BC-374-A, includes : 
1 Mounting FT -208-A 
3 Lamp LM-32 (2 in use, 1 mounted spare) 
1 Set Screw Wrench No.6 

1 Set of Retainers for plugs and tuning shaft: 
2 for Plug PL-127 
2 for Tlming Shaft MC-124 
1 for Plug PL-I08 

1 Set of Vacuum Tubes . 
2 Tube VT-65 
4 Tube VT-86 
1 Tube VT-87 
2 Tube VT-91 
2 Tube VT-93 
2 Tube VT-I07 

8 

Overall Dime nsions In hlches 

6-3 / 4 x 3 x 1/ 8 

5 x 3-1/ 4 x 1/ 32 

3-1/ 4 x 3-1/ 4 x 3-17/ 32 

72 long 

25-9/ 16 x 11-3/ 32 x 9 

1/ 2 dia. x 1-3/ 8 long 

1-1/ 4 dia. x 1-1/ 2 long 

1-1/ 16 dia. x 1-1/ 2 long 

15-5/ 8 x 8 x 8 

5-3/ 4 x 5-1/ 8 x 3-23/ 32 

1-3/ 8 x 1-3/ 8 x 5/ 8 
7/ 8 x 7/ 8 x 11/ 16 
7/ 8 x 7/ 8 x 1/2 

1:= 
Weig~t 

I-

. 17 lb\; . 

.04 lb\;. 

1.50 Ibs. 

1.36 Ibs. 

9.62 Ibs. 

6.22 Ibs. 

.02 Ibs. 

. 25 Ills . 

. 09 Ills . 

26.1 Ills. 

2.78 lhs. 

.03 Ihs. 

.008lh . 

.015lhs. 

1.18 Ihs. 



Par. 4a-5b 

II - EMPLOYMENT 

4. INSTALLATION 

a. Bonding and Shielding 

To make possible the most efficient oper ation of 
the r adio compass it will be n ecessary to satisfac­
torily bond and shield all electrical circuits in the 
aircraft, i.e., lighting, ignition, battery, etc. The r e­
quirements for bonding and shielding as contained 
in Air Corps Technical Orders and the Handbook of 
Instructions for Airplane Designer s should be care­
fully followed in making the radio compass in­
stallation. 

b. Antenna Requirement's 

The vertical or non-directional antenna to be used 
with this radio compass should have the following 
characteristics : 

(1) An effective h eight of 0.05 meter to 0.25 meter. 

(2) A capacitance of 40 to 100 mmfd. 

(3) A r esist ance of 1 to 10 ohms. 

Satisfactory operation may be obtained with other 
antennas, however, but the above data indicates the 
range of characteristics en countered in ordinary air­
craft installations. A short well-insulated lead-in is 
desirable and should be provided in accordance with 
the installation limitations of the aircraft. The free 
end section of this lead at the radio compass unit 
must have sufficient slack to allow for the maximum 
possible motion of the radio compass tillit on its 
shock mounting without causing tension on the 
lead-in wire. Connection to the radio compass unit 
is provided on the front panel by the binding post 
marked "ANT" . 

c. Ground Connection 

A len gth of tinned copper bonding braid is at­
tach ed to the front b ase plate of the radio compass 
unit mOlillting; the ground connection is made by 
inserting the bonding braid terminal beneath the 
wing nut provided on the "GROUND" binding post 
on the radio compass unit panel. This wing nut 
should be tightened hand tight. 

5. INSTALLATION OF COMPONENTS 

Before proceeding with the installa tion of Radio 
Compass SCR-246-A in an aircraft, follow the in­
structions in Par. 6 a outlining tests to be made 
before installation. 

a. Loop LP.17.A, includes housing and mounting 

Overall and outline dimen sions of Loop LP-17·A 
are shown in Fig. 44. This unit should be mounted 
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along the fore and aft axis of the aircraft in either 
the upright position ahove the fuselage or in the in· 
verted position helow the fuselage, at a point where 
the aircraft structure is sufIiciently strong to support 
the weight of the loop and mounting and also with· 
stand the aerodynamic drag on the housing. When 
the aircraft is in flying position the loop center line 
should b e truly vertical. The location of the loop 
can be determined only after giving full considera· 
tion to the space availahle, len gth of Cord CD-362, 
location of tlle radio compass unit and other factors 
that would affect the location of the loop. A strong 
m etal mounting plate attached to the aircraft struc· 
ture must be provided to support the loop and must 
he drilled in accordance with dimensions given in 
Fig. 44. The two holes along the l~ng axis of the 
loop n eck casting are to he located in the line of the 
projected fore and aft axis of the aircraft. Upon 
completion of the installation and with the equip. 
ment adjusted according to Pal'. 6 b (2) ( e) all 
external screw h ead holes ar e to be filled with 
P ermatex No. 1 sealing compound, or equal, in order 
to waterproof and streamline the equipment to the 
b est degree. 

b. Radio Compass Unit BC.373.A, includes 
Mounting FT·207·A 

The radio compass lillit with its mOlillting should 
he installed where the unit will have the n ecessary 
clearan ce for free movement during periods of shock 
and vibration, installation and r emoval accessihility 
and clearance to connect the coupling cahles and 
tuning shaft. 

Figs. 42 and 45 show all n ecessary overall and 
mounting dimensions needed to install the radio 
compass unit. The selected mounting surface must 
be securely attached to the aircr aft structure and 
drilled in acco'rdance with dimensions given in 
Fig. 42. Provision has heen made in Mounting FT· 
207-A for the r emoval of the front and r ear pairs of 
mounting feet in order to gain access to the lower 
mOlIDting plate. This is accomplish ed b y removing 
the four nuts and lockwash er s on the top ana. with­
drawing the mounting framework from the shock 
ab sorbing feet . The mounting feet may now be se­
cured to the aircraft motillting surface without difIi· 
culty. R eplace the mOlillting frame, being certain 
that all studs are properly seated in their r espective 
holes hefore tightening the nuts. The radio compass 
tillit can now be placed on the mounting and the 
cone screws tightened hand tight. Provision for the 
safety wiring of these screws and the cover snap 
slides have been made. 
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c. Radio Control Box BC-374 -A, includes 
Mounting FT-20B-A 

The r adio control box should be located so the 
panel is within easy r each and sight of t he operator 
and so that coupling m ay be made b y the connection 
of the electrical cables and m echanical tuning sh aft 
to the bottom of the r adio control box. Care should 
b e t aken to insure access to all controls and "TEL" 
jack, and that all controls can be manipulated with­
out physical interferen ce from neighboring units. 
Outline and mounting dimensions for this unit are 
contained in Figs. 43 and 46. A strong metal mOlUlt­
ing plate mu t be provided for the radio control box 
mOlmting and should b e securely attach ed to the 
metal aircraft structure. Information for the drill­
ing of this plate is contained in Fig. 46 and four 
N o. 8 m achine screws will be r equired. After the 
radio control box is in p lace on its mOlUlting it will 
be n ecessary to safet y wire the sn ap slides and studs. 

d. Cord CD·362 

This cord is fitted at each end with a PluCT PL-I08 
to 

and is u ed to connect the loop t o the radio compass 
unit. If the cord is too long, the slack m ay be coiled 
in an y convenient place. DO N OT SHORTE OR 
ALTER THE OVERALL LENGTH OF THIS 
CORD I ANY WAY. Bonding braid is provided at 
each end of Cord CD-362 and should be connected 
electrically to the m etallic aircraft structure. It is 
advisable m echanically to secure the cord to the air­
craft structure at a number of places alon CT the nUl 
. d to 
ill or er to minimize the effec ts of vibration or 
shock. (Fig. 48. ) 

e. Compass Indicator I.73.A 

Compass Indicator I-73-A is to be mounted in a 
standard 3~Jf m eter hole on the instrument p anel. 
It should be located at a point where the visibility 
will be unaffected during normal flight operation. 
Proper clearance and accessibility from the rear for 
the coupling cables must be consider ed when a suit­
able location is being ou ght. Shock mounting mu t 
be provided for installations wh ere the instrument 
panel is not shock mOlUlted. The elec trical coupling 
to the indicator from the connector panel is through 
Socket 0 -93 located on the rear side of the indio 
cator ; the instrmnent lighting socket (also on the 
rear of the indicator ) furnish es connection to the 
aircraft lighting circuit through Plug PL-1l7. Out­
line and mounting dimensions are contained in 
Fig. 47. 

f. Plugs and Cables 

The most satisfactory installa tion I S obtained b y 
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rmming the interconnecting wires through rigid 
conduit in the aircr aft. Shielded cables should ~e 
used in installations that are not provided with rigId 
conduit or other m eans to prevent pick up of e.x. 
t ernal noise. In installations using rigid conduit, 
flexible shielded conduit must be used in connectil:tu 

to 
any hock insulated unit or where cOlmection is 
m ade with pin type r emovable plugs. Care shollld 
b e t ak en to allow enough slack in the conduit br 
cables to take care of movem ent of the radio coJ:n. 
p ass unit during periods of shock or vibration. T4e 
following procedure h ould be used in assemblil:tu 

to 
the plugs to the free ends of the conduit after t4e 
interconnecLing wiring h as been inserted accordi/;J.cr 

to 

to I' ig. 4l. 
(I) With the spring retainer r emoved, withdrl\w 

the plug body from the h ell and remove pin jac~s . 

(2) Strip and tin th e wires for a ~ " length. 
(3) Run all cables throu gh the m etal plug shell. 
(4) Slip a %" length of sp aghetti tubing OD1;o 

each cable, leaving the tinned end exposed (use 
XTE -30 extruded tubing as made by the Irvingt()n 
Varnish and Insulator Co. of Irvington, N . .J., I)r 
equivalent ) . 

(5) Tin Lhe cup of the pin jacks, being caref\ll 
not to spill solder into the pin receptacles. 

(6) Solder the pin jacks to the wires, using su(fi­
cient solder to fill the cups. Test each pin jack to ~e 
sure Lhe joint i secure. 

(7) R eassemble Lh e plug body in the metal shell, 
makin g sure that each pin jack is in its proper place 
in the plug body and that the spagh etti tubing is 
push ed down over th e soldered joint. 

g. Flexible Conduit Assembly, includes Junction 
Box 

The flexible conduit a sembly is primarily us~d 
for laboratory tes ting, but m ay be installed in fin 
aircraft if desired. Th e jlUlction box has not be~n 
provided with mounting holes but these may he 
spotted in the clear boLtom area and drilled through. 
All drilling chips must be r emoved to guard against 
shorting of the terminals. The cables should he 
drawn through the aircraft and connec ted to th 
components as hown in Fig. 35, making sure that 
all coupling nuts and plugs are scr ewed up h and 
tight to preclude the possibility of an interrupted 
ground r eturn through the conduit. A suitable 
thread lubricant should be used on all plug and 
socke t threaded connections to prevent seizing. Figs. 
41 and 49 show ize and wiring of components. 

h. Power Supply 

After all other connections are m ade and with th 
selector switch in the "OFF" position the radio 



cO'mpass shO'uld be cO'nnected to' the aircr aft stO'rage 
b attery as shO'wn in Fig. 41. 

i. Tuning Shaft MC-124 

One len gth O'f Tuning Shaft MC-124 is t o' be u sed 
hetween the radiO' cO'ntrO'I hO'X and the r adiO' cO'm­
p ass unit. It shO'uld h e installed as straight as PO'S­
sible, with maximum radius O'n all hends. The mO're 
securely the sh aft is fa sten ed to' PO'ints alO'ng the run 
the less chance there will he fO'r h acklash in the 
tuning system. CO'upling MC-136 shO'uld be u sed at 
the radiO' cO'ntrO'I hO'X wh en necessary to' eliminate 
sharp bends in the flexible sh aft. When attaching 
CO'upling MC-136 care must h e t aken to' avO'id jam­
ming of the cO'upling O'n the threaded PO'r tiO'ns O'f 
the radiO' cO'ntrO'I hO'x. Th e jam nut provided O'n 
CO'upling MC-136 must he screwed O'n th e spline 
CO'upling O'f the radiO' cO'ntrol hO'x, and CO'upling 
MC-136 th en turned O'n until the mating splines are 
well mesh ed and the cO'upling is in the required 
PO'sitiO'n. The j am nut is then hacked dO'wn to' set 
the assemhly in position. TO' align the variable 
cap acitO'r with the frequen cy dial in the radiO' con­
trO'I bO'X after the flexible shaft is in place, prO'ceed 
as fO'IIO'ws: 

(1) CO'nnect the sh aft hetween the radiO' contrO'I 
hO'X and the r adiO' cO'mpass tmit. (Fig. 35.) 

(2) RO'tate the tuning crank SO' the frequency dial 
mO'ves tO'ward the lO'W frequen cy end until the 
m ech anical stO'P in the radiO' cO'mp ass unit termi­
nates the movement. 

(3) UncO'uple the tuning shaft at the r adiO' cO'n­
trO'I bO'x. 

(4) RO'tat e the tuning crank until the "ALIGN" 
mark O'n the frequency dial appears under the index 
in the window. 

(5) RecO'uple the tuning sh aft and rO'tate the 
tuning crank apprO'ximately five turns in the direc­
tiO'n fO'r higher frequency indicatiO'n. 

(6) RO'tate the frequen cy dial tO'ward the lO'W 
frequency end l.mtil a sudden resistance to' the 
mO'vement is apparent. At this PO'int the "ALIGN" 
mark O'n the frequency dial should h e under the 
index O'n the windO'w. 

(7) If N O'. (6) dO'es nO't indicate prO'per align­
ment, r epeat N O's. (1) to' (6) until the required 
result is O'btained. 

6. PREPARATION FOR USE 

In O'rder to' r educe inst allatiO'n and O'per atiO'nal 
difficulties to' a minimum the equipment shO'uld h e 
subjected to' the fO'llO'wing tests and adjustments be­
fO're and after installatiO'n in the aircraft. 

Par. 5h-6a 

a. T ests before Installation 

(1) The equipment shO'uld h e set up and cO'n­
nected as in Fig. 10 and ch ecked as fO'IIO'ws : 
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(a) T est all tuh es in a r eliahle tube t ester and re­
place any prO'ving defective. 

(b) Be sure that all vacuum tuhes are fully in­
serted in their r espective sO'ck ets and that all 
grid clips and t ube shields are securely III 

place. 
( c) Ch eck dynam O" tO'r fO'r safety wiring. 
(d) T est alllanrps and fuses including sp ares. 
( e ) Ch eck all cO'ntrO'ls and tillling sh aft fO'r free 

O'peratiO'n. 
(f) Ch eck all cO'uplin g nuts fO' r tightness. 
(iJ See that the h atter y supply voltage O'n ter ­

minal N O'. 8 in the jtmctiO'n hO'X (Fig. 41) is 
hetween + 11 and + 15 VO'Its with respect t o' 
grO'und. 

(It) Ch eck that frequency dial stO'PS at th e 
- . - "ALIGN" PO'int. If nO't see Par. 5 i. 

(2) With the equipment O'perating in the sam e 
test set-up as in (1) ahO've prO'ceed as fO'IIO'ws : 

(a) Ch eck receptiO'n O'f sever al frequen cies 
_ .- thrO'ughO'ut the h and and O'perat e the equip­

m ent in the "COMP," "ANT," and "LOOP" 
PO'sitiO'ns. 

Ct:U Switch t o' "COMP ." Swing the lO'O'P to' the 
right O'r left O'f the "ON-COUR SE" P O'sitiO'n 
and nO'te the degrees lO'O'P rO'tatiO'n r equired 
to' p rO'duce full scale indicatO'r deflectiO'n 
with the "COMP ASS" cO'ntrO'I set at m axi­
mWll. This shO'uld h e less than 5° fO'r a sign al 
stren gth O'f 1000 micrO'vO'lts p er m eter. 

( c) Ch eck l amps and "LIGHTS" cO'ntrO'I fO'r O'per­
atiO'n. 

(d) J ar the cO'mpO'nent units to' see if any nO'ise 
is generated. If click s O'r increased nO'ise ap­
p ear, a thO'rO'ugh investigatiO'n and remO'val 
O'f the cause is r equired. ImprO'per sO'ldering 
O'f wires to' the plugs and nO'isy vacuum tuhes 
are the u su al sO'urces O'f nO'ise. If unsatis­
factO'ry O'peratiO'n is still present suhstitute 
cO'mpO'nents knO'wn to' he in gO'O'd O'perating 
cO'nditiO'n. 

c.~ See that th e tuning meter O'perates prO'perly 
as the sign al frO'm the signal gen er atO'r is 
tuned in. 

(3) With the equipment O'perating O'n "COMP" 
in the same test set-up as in (1) ahO've, m ake the 
fO'IIO'wing tests : 

(a) NO'te the "ON-COURSE" h earings fO'r several 
frequencies O'ver the frequency hand. These 
shO'uld ch eck within 1 0 O'f the true h earing 
O'f the t est set-up. 

(b) CO'mpass perfO'rmance shO'uld b e in accO'rd-
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ance with the values shown in Par. 18 1, 
Normal Performance Characteristics. 

( c) Reciprocal b earings should ch eck " ON­
COURSE" bearings by ± 1° but be 1800 r e­
moved. 

b. T ests and Adjustments after Installation 

(1) After the equipment has been installed in 
accordance with Par. 5 and the radio compass is 
ready to be put in service, it should be subjected to 
the following : 

(a) Check battery voltage and polarity. The volt­
- age at the fuse terminals should be between 

+ 11 and + 15 volts regardless of engine 
speed. 

(b) Check vacuum tubes to be sure that they are 
fully seated in their respective sockets and 
that all grid clips and tube shields are m aking 
positive contact. 

( c) Check loop for ruggedness of mOlllting and 
for waterproofing of screw h ead holes with 
P ermatex No.1 sealing compound or equal. 

(d) Check dial "ALIG " mark with stops in the 
radio compass unit. 

( e) Ch eck all coupling nuts and plugs for tight­
ness. 

(fJ Ch eck to see that the radio compass mount­
ing is securely fastened to the aircraft and 
that free movement of the radio compass unit 
on its shock mOlllting is permitted. 

(g) Inspec t Cord CD-362 for bonding and tight­
ness of plugs. 

(It) Ch eck "ANT" and "GROUND" connectio~s . 
( i,J Ch eck instrument lights and "LIGHT S" con­

trol for operation. 
(j) Ch eck receiver and comp ass operation. 
(k) J ar the r adio compass unit and ch eck for 

noise. 
(l) Ch eck safety wiring of the r adio compass 

unit and control box. 
(m) Switch the radio comp ass on and off to see 

that the m agnetic compass is not permanently 
deflected. 

(n) Ch eck to see that oper ation of other r adio 
equipment in the aircraft does not affect 
compass or r eceiver operation. Also tllat com­
pass operation does no t affect other equip­
m ent. 

f..!!) Ch eck tuning meter action as transmitting 
station is tuned in. 

(2) Operational adjustments n ecessary to com­
plete the installation ch ecks should be performed 
with the aircraft r emoved to a location distant from 
buildings, fences, r ailroads, p ower lines, e tc. ; pro­
ceed as follows : 
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(a) H ead the aircraft toward a tran smitting sta­
tion of known frequency, within the frequency 
r an ge, and known direction. Turn the selector 
switch to "COMP " and tune in this known 
station. Swing the. nose of the aircr aft about 
150 to the left of the station. The compass 
indicator needle sh~uld swipg to the right. 
This is the correct directional sensing for the 
r adio compass. This sensing will b e r eversed 
if the loop and vertical antennas are so lo­
cated as to be on opposite s~des of the fuse­
lage, o:r .if the leads to either the field or the 
moving coil of the compass indicator are r e­
versed. Correction of this sensing can b e ac­
complish ed b y reversing the leads to the mov­
ing coil of the compass indic.aolor at t erminals 
7 and 11 in the jlllction box (if used) or the 
equivalent wires in the aircraft connector 
panel. 

(b) Set the "AUDIO" control at m aximum and 
the selector switch to "ANT ." Tllle through 
the b and with en gines stopped and not tlle 
noise level. R epeat with engines running at 
various speeds. If a consider able increase in 
noise is noted with the en gines running at 
any speed the aircraft shielding and bonding 
and the b atter y circuit filtering should be 
improved. 

(c) The "LOOP GAl " control adjustment pro­
vides the proper rat io of loop signal to an­
t enna sign al. This adjustment should b e m ade 
with the aircr aft in flight if the loop or an­
t enna is mounted on th e underside of the 
fuselage, as the proximity to the ground af­
fects the pickup of the sign al. P roceed as 
follows: 
(1) Operate the radio compass with the se­

lector switch in tlle "COMP" position. 
(2) Tune in a sign al at ap proximately 350 

kilocycles, setting the "AUDIO" control 
to a comfortable h eadset level. 

(3) R otate the aircraft for m aximum com­
p ass indicator deflection while adjusting 
the "COMPASS" control for h alf scale 
compass indicator deflection. 

(4) Adjust "LOOP GAIN" control for 
m aximum compass indicator deflection 
while var ying the "COMP ASS" control 
to keep the compass indicator n eedle 
from going off scale. 

NOTE : This adjustment is made b y inserting a 
screw drivel' blade in the slotted adjustment covel' 
slug st amped "P USH." Depress and r otat e the slug 
until it is evident that the concealed projection on 
the underside of the slug h as centered itself in tlle 
control adjustm ent slot. The slug now governs the 
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movement of the "LOOP GAIN" control. 

(d) The "THRESH SE NS" control adjusts the 
noise output of the radio compass unit when 
tuning b etween stations. This adjustment 
should not b e made until the interference 
from the ignition, generators, e tc., has been 
reduced to a minimum. Proceed as follows : 
(1) Operate the radio compass with the se-

lector switch in the "ANT" position. 
(2) Turn the "AUDIO" control clockwise to 

maximum. 
(3) Ttme the radio compass to a point near 

400 kilocycles wher e no signal is received . 
(4) With the aircraft engines running adjust 

the " THRESH SENS" control so that the 
electrical noise from the engines is not 
objectionable. 

(5) Ttme in several distant stations to be cer­
tain adequate sensitivity r emains; if not, 
advance "THRESH SE NS" tmtil re­
quired sensitivity is obtained. 

NOTE: This adjustment is made b y inserting a 
screw driver blade in the slotted adjustment cover 
slug stamped " PUSH." Depress and rotate the slug 
until it is evident that the concealed projection on 
the underside of the slug has center ed itself in the 
control adjustment slot. The slug now governs the 
movem ent of the " THRESH SE S" control. 

( e) If the long axis of the loop housing is ex­
actly parallel to the projected fore and aft 
axis of the aircr aft, an " ON·COUR SE " bear­
ing should be obtained when the nose of the 
aircraft is h eaded toward the transmiHing 
station that is being received with the r adio 
compass operating in the "COMP " position. 
Due to slight m echanical errors in the in­
stallation, the orientation of the loop may 
not be exac tly correc t. An adjustment allow­
ing a maximum of five degrees rotation either 
way from the zero position has been pro­
vided in the loop n eck casting. The plug ovel· 
the adjustment screw m ay be r emoved b y 
withdrawing the two screws recessed in it s 
surface and turning the plug 90° with a wide 
bladed screw driver inserted in the slot pr o­
vided. This will expose the r aised portion of 
the plug containing a finger groove b y which 
the plug can be gr asped and withdrawn. Th e 
h ex h ead screw uncovered serves both as a 
locking and as a loop rotating m eans. Wh en 
loosened, it may be slid forward or b ackward 
and will rotate the loop with it as it is 
threaded directly into the bearing portion 
of the loop shaft. An azimuth scale gradua ted 
at zero, 2¥2 and 5 degrees each way with re­
spect to a r eferen ce mark on the loop n eck 
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casting moves with the screw and loop to 
provide accurate setting. As the accuracy ()f 
this radio compass depends greatly on tl\e 
accuracy of alignment of the axis of the loop 
the following alignment procedure should ~~ 
followed: 
(1) Select a test spot at least 200 feet al\d 

preferably one half mile distant frOm 
power lines, hills, railroads, fences al\d 
other large electrically conductive ohje~ts 
which may distort the radio field. 

(2) Determine the exact geographical bell:r. 
ing of a high power ed, clear chaul\el 
radio station located about fifty m iles 
away. The accuracy of this bearillg 
should be checked against compensat~d 

magnetic bearings. 
(3) Lay out a line on the apron or raJl\p 

which if extended would pass throu~h 
the radio station. 

(4) Drop plumb bobs from tlle center of the 
nose and tail of the aircraft and move the 
aircraft over the line in fl ying position 
with the nose h eaded toward the station 
until the plumb bobs center on the lil\e. 

(5) Tune in the signal on th e installed radio 
compass with the equipment functionhlC1 

" in the "COMP" position. 
(6) Adjust the loop until an "0 -COURSE" 

bearing is obtained. 
( 7) These settings should be ch ecked b y fly. 

ing the aircraft directl y towm·d the tao 
tion not ing the compass indica tor and 
magne tic bearing and subsequently t eo 
e tting the loop if necessary. 

7. OPERATION 

a. Homing Compass Operation 

The function of the r adio compass as a homing 
device is to indicate visually when the aircraft head· 
ing should be alter ed to the left or to the right in 
order to approach or p a s over a transmitter loca ted 
along the line of fli ght. A sm all conventionaliz d 
fi gure of an aircraft in the center of the com pa 5 

indicator is used to indicate "0 -COUR SE" flight. 
Th is m ay be visu alized as actually representing the 
aircr aft. T h e n eedle of the indicator may be con· 
sidered as pointing in th e general direc tion of the 
transmitting station. T o use the r adio compass for 
homing proceed as follows : 

(1) Switch to "COMP " position. 
(2) Tune for grea test defl ection of tuning met r. 
(3) Adjust "AUDIO" control for comfortable 

h eadse t level. 



(4) Listen carefully for station identification to 
be sure proper station is being received. 

(5) Turn "COMPASS" control until the compass 
indicator needle deflects. If the needle deflection is 
to the left when right rudder is applied and to the 
right when left rudder is applied, the station to 
which the radio compass is tuned is ahead of the 
aircraft. Reversed deflections indicate that the sta­
tion is to the rear of the aircraft. When the station 
is ahead of the aircraft, the compass indicator 
needle deflection will be to the right if the station 
is to the right of the aircraft heading; and to the 
left if the station is to the left of the aircraft 
heading. 

(6) Turn the aircraft in the direction indicated 
by the compass indicator needle and continue turn­
ing until an "ON-COURSE" or center position is at­
tained. The aircraft is now headed toward the r~dio 
station. 

(7) In case the compass indicator needle shows a 
center position when the station is tuned in, advance 
the "COMPASS" control and turn the aircraft to 
one side until a marked deflection is secured. Ob­
serve deflection and turn the aircraft in the direction 
of the pointer deflection until an "ON-COURSE" 
indication is secured. This precaution is necessary 
because an "ON-COURSE" indication may be se­
cured when heading either toward or away from a 
station. No error will result, however, if the air­
craft is always turned in the direction indicated by 
the needle. 

b. Radio Range Operation 

Aural reception of radio range ("A" and "N") 
signals is possible by proceeding as follows: 

(1) Switch to "ANT" position. 
(2) Tune for greatest deflection of ttming meter. 
(3) Adjust "AUDIO" control for minimum usable 

signal. 
(4) Listen carefully for station identification to 

be sure proper station is being received. 
(5) When the aircraft is directly on the beam of 

the radio range a continuous or monotone signal is 
heard. As the course is altered to the right or left 
the monotone signal disappears and either the "A" 
or "N" signal becomes predominant dependent upon 
which quadrant is being entered. The radio range 
beam or equi-signal zone is approximately 3 degrees 
in width. 

c. Communication Reception 

Radio Compass SCR-246-A, when not being used 
for navigational purposes, can be used as an or­
dinary communications receiver by proceeding as 
follows: 
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(1) Normal Conditio~s. 
(a) Switch to "ANT" position. 
(b) Increase "AUDIO" control until moder­

ately strong background noise is heard. 
(c) Tune in desired station, setting to maxi­

mum deflection of tuning meter. 
(el) Positively identify station. 
(e) Adjust "AUDIO" control to comfortable 

headset level. 

(2) Charged Partical Interference (Static Con­
ditions). 

(a) Switch to "LOOP" position. 
(b) Proceed as under Normal Conditions 

above to secure station desired. 
Note-Signals' arriving from either side 
of the line of flight will be received best 
and those from fore and aft weekly or 
not at all. 

d. Direction Finding Operation 

(1) Operate as in Par. 7 a. Homing Compass 
Operation, maneuvering the aircraft for "ON­
COURSE" heading to the station whose bearing is 
desired. 

(2) Note the magnetic heading of the aircraft. 
Correct this for magnetic compass error. 

(3) Plot this bearing by drawing a line from the 
station through the outer (large) figures on the 
compass rose around the station, using navigation 
charts. 

( 4) The aircraft position is along this line. 
(5) Repeat for two other stations which are at 

least 25 degrees removed from first station and from 
each other, and plot. 

(6) The aircraft position is in or near the small 
triangle formed by the intersections of these three 
lines. 

e. Precautions During Operation 

(1) Do not use the "COMP" position for recep­
tion of "A" "N" signals, since the automatic volume 
control in this position will broaden the apparent 
course width. 

(2) For aural reception of "A" "N" signals in 
"ANT" position, reduce the "AUDIO" control to the 
lowest usable headset level. 

(3) Do not use "LOOP" operation to determine 
the cone of silence. 

(4) For compass operation fly the aircraft with 
the indicator pointer "0 -COURSE" or fluctuating 
slightly left and right of "ON-COURSE." The com­
pass indicator pointer deflection bears no relation 
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to the number of degrees off course. Flying the air­
cr aft with the indicator pointer a t fixed deflection 
will r esult in a spiral course. 

(5) Do not operate with the "COMPASS" con­
trol on maximum as the radio compass will h e ver y 
sen sitive to the yawing of the aircraft. R educe the 
" COMPASS" control until 15 degrees loop devia­
tion from the "ON -COURSE " will produce full 
scale deflection. 

(6) Do not disturh any internal adjustments. 
(7) Night effect , a r esult of r eflection of waves 

from the sk y, is present during darkness and is 
especially noticeahle at sunrise and sunset. It is 
r ecognized b y a fluctuation in b earings and its ef­
fects may b e r educed b y increasing the aircraft 
altitude ther eb y increasing the stren gth of the di-

16 

r ect wave; b y t aking an average of the fluctuatiot, . 
or b y selec ting a t a tion operating on a lO\l'e; 
frequency. 

(8) When close to a sta tion, accurate bearil,lYs 
cannot b e t ak en with the aircr aft in a steep ball..k. 
This is esp ecially applicable to the reception of 
signals from instrmnent landing trucks. 

(9) When de termining the aircraft position ~y 
using the r adio compass as a radio direction finder 
never dep end upon two stations; at leas t three ta­
tions should b e u sed to plot the "FIX." 

(10) Do not dep end upon the tuning meter to 
gau ge di tance. 

(11) When in the vicinity of air mass fronts it 
is advisable, for r eduction of noise during recep_ 
tion, to cross these fronts a t right angles. 
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III - DETAILED FUNCTIONING OF PARTS 

8. GENERAL THEORY OF RADIO COMPASS 
OPERATION 

The primary ftmction of Radio Comp:lss SCR· 
246·A is to guide the aircraft toward a transmitting 
station of known location or to provide bearin gs to 
known transmitting stations as an aid to n avigation. 
In addition to its use as a radio compass it m ay also 
be used as a radio communication receiver. While 
the equipment is being used as a radio compass the 
pilot can also h ear the station's identification signal, 
weather reports, and other flight information. When 
the pilot wish es to fl y the aircraft toward a trans· 
mitting station, that is, to use the equipment as a 
homing radio compass, the selector switch is rotated 
to "COMP" oper ation and the desired station is 
tuned in. A fixed loop antelma, mounted with its 
plane perpendicular to the axis of the aircraft fuse· 
lage, provides the directional characteristics. With 
the h eadset volume adjusted and the indicator r eo 
sponse set to the desired level, the aircraft is turned 
until the compass indicator points to the center or 
"ON·COURSE" position. 

The compass indicator will r em ain at the center 
or "ON· COURSE" position as long as the aircraft is 
h eaded directly toward or directly away from the 
transmitter. The behavior of the indicator will de· 
termine wheth er the transmitter is ah ead of or to 
the rear of the aircraft. If the transmittinO' station t> 

being received lies ahead of the aircraft and the air· 
craft is turned in the direction indica ted b y the 
compass indicator, the indicator pointer will r eturn 
to the center or "ON·COURSE" position. Con· 
versely if the transmitting st ation being received lies 
to the rear of the aircraft and the aircraft is turned 
in the direction indicated by the compass indica tor, 
th e indicator pointer deflection will increase. 

If the transmitter is ah ead and the aircraft is 
turned from the " ON·COURSE" h eading, the Com· 
pass indicator will deviate from th e center or "ON· 
COUR SE" indication. That is, wh en there is any 
departure from the " ON·COURSE" h eadin O' the 

t> 

pilot can visu alize the transmitter as being located 
on the side indicated b y the pointer and turning 
the aircraft in that direc tion will bring th e aircraft 
back "ON· COURSE" and the indicator back to cen· 
tel'. The indicator does not m easure the course de· 
viation in degrees. However , the indication is pro· 
portional to the deviation, and shows upon which 
side of the line of flight the transmitter is located 
and rem ains in the center only when the transmit· 
tel' is in line with the axis of the aircraft, either 
fore or aft. The sensitivity of the compass indicator 

li 

is adjustable to the particular conditions under 
which it is called upon to function. 

In order to determine a position when a fixed loop 
is employed, a transmitting station is tlmed in and 
the aircraft h eaded toward the station. When the 
radio compass indicator points center the b earing of 
the transmitter can be read on the magnetic com· 
pass or directional gyro. B y taking bearings on 
several transmitters located in different directions 
the position of the aircraft can be charted. 

As shown in the block diagram, Fig. 11, and the 
schematic diagram, Fig. 36, the radio compass equip· 
ment consists of a loop antenna, a loop input and 
amplifier, a 90 degree phase shifter, a balanced 
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+ 
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R-F AMP. 

~ 
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I-F AI>I1P 

AUDIO 

AMPLlFIE~ 
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FIG. 11- R ADIO COMPASS SCR·246·A, BLOCK DIAGRAM 
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modulator, an audio oscillator, a non-directional an­
tenna, a sensitive and selective receiver, and com­
pass indicator and telephone output circuits. 

The vertical antenna is non-directional, that is, 
equally sensitive to radio signals from any direction. 
The voltage induced in a vertical antenna is in 
phase with the flux of the radio wave. 

The loop antenna is directional in that the volt­
age induced in the loop is maximum when the line 
from the transmitting station to the aircraft lies in 
the plane of the loop and minimum when the plane 
of the loop is perpendicular to the direction of 
travel of the radio wave from the transmitter. The 
resultant of the voltage induced in the ' loop is 90 
degrees out of phase with the voltage induced in the 
vertical antenna and changes abruptly 180 degrees 
as the loop is rotated through the position of zero 
pick-up. 

The voltage from the loop is amplified and shifted 
90 degrees so tlut it is either in phase with, or in 
phase opposition to, the voltage induced in the ver­
tical antenna, depending upon which side of the 
loop is turned toward the transmitter. 

The voltage from the loop amplifier is then im­
pressed upon the grids of the two modulator tubes. 
The secondary windings feeding these grids are con­
nected in phase opposition. The modulators are al­
ternately conductive at a frequency determined by 
the audio oscillator. The plates of the modulator 
tubes are connected in parallel and fed to the radio 
compass mixing circuit through capacitor Ref. No. 3. 
The voltage thus fed to the receiver circuits from th'e 
loop channel is alternately added to and suhtracted 
from the voltage contributed hy the non-directional 
antenna. The addition of the loop signal to that of 
the non-directional antenna reverses in phase as the 
loop is rotated through null position. The audio 
oscillator besides driving the modulator grids also 
provides the alternating current for the field of the 
dynamometer type compass indicator. 

The receiver circuit amplifies the combined sig­
nal which is modulated at the audio oscillator fre­
quency proportionally to the voltage contributed by 
the loop; moreover, the phase of the modulation 
reverses as the loop is rotated through a null. The 
modulated signal is then detected, amplified, and 
impressed upon the moving coil of the compass 
indicator. 

The compass circuits are so arranged that, if the 
radio signal is coming from the left, the modulation 
is such that the indicator pointer deflects to the left, 
and if the signal is to the right the pointer of the 
indicator deflects to the right. When the signal is on 
the axis of the loop, the loop voltage is zero, there 
is no modulation of the carrier at the audio oscil­
lator frequency and the indicator shows no de-

flection. . Je-
h

. . circuIt e 
T e operatIOn of the vanous compass . to 

ments can be most easily followed by referrIng dio 
Fig. 12. The voltage induced in the loop by a r; p 
wave from the transmitter is coupled to the oOr 

sforme , 
amplifier Tube VT-86 through the loop tran ri. 
Ref. No. 85. The parallel combination of the ~ef, 
mary windings of the modulator transformer, ) te 
No. 86, and capacitor, Ref. No. 12-1, in the P ~le 
circuit of the tube has a capacitive reactance lat )t. 

h . na vo 
signal frequency so that the phase of t e slg the 
age is shifted 90 degrees when impressed upon) o'~S 

. T 91 F' 13 Sl grIds of the modulator Tubes V - . Ig. f reo 
the phase of the voltage induced in the loop ~: of 
ception from either side and also the res

u 
'fhe 

shifting the phase of the voltage 90 degrees. iJI' 
field coil in the dynamometer type compass per 
dicator is tuned to resonance at 46 cycles Iled lIel tn 
second and serves as part of the para 5 Since 
circuit of the audio oscillator Tube VT-,6 . mag' 
the compass indicator has an alternatIng. the 

. d rent In netIC field of 46 cycles per secon , cur ,~i11 
. , d phase f movmg COlI at the same frequency an 'de 0 

produce a deflection of the pointer to one sl viJIg 
. the mO 

center. If the phase of the current In . IsO re-
coil is reversed the indicator deflection WIll a

b 
,,1'-

d · '11 t r Tn e verse. Voltage from the au 10 OSCI a 0 dula-
65 is impressed on the grid circuits of the m

o
) rc' 

.' throng 1 d 
tor Tubes VT-91 in phase opposItlon 47.2 all 
sistors, R ef. os. 40-2, 40-6, 47-1, and f oller, 
through the secondaries of modulation traIlS 0 d tbe 
Ref. No. 86. Due to their charaoteristics all the 
magnitude of the audio voltage impressed llPOIlO)'liC 

. . electr 
grIds, the modulator tubes functIOn as firS! 

PaSS 
witches, permitting the loop voltage to the 

, f ltage oil 
one tube and then the other. Smce 1'- vo a art 

'd .. h ., (180 degrees p 1 two gn s IS m p ase OpposItIOn wi)'lC' 
beoause of the phasing of the two seconda~y ries) 

II I d pJ'lIll!l ings with respect to the two para e e d' g re-
the voltage fed from the common plate loa Illeiver 
. N 3 the rec 

SIStOI', through capacitor, Ref. o. ,to direc-
circuits, is added to the voltage from the ~01l' IldIlC­
tional antenna when one modulator tube ]s c~ IliJlg' 
. ] . fllnctJo 

tlve and suhtracted when the ot ler]S . ' d at the 
The received signal is thus locally modlll",te] "o)t' 

. . . lly to t le )', 
audIO OSCIllator frequency proportIOna rnP I 

age induced in the loop, The signal is thell ~ all1' 
fied and the local modulation is detected Ll

an 
.."oV' 

f . ' le'" 
plified to provide the 46 cycle energy 01 f dIe 

ing coil of the compass indicator. The phas~;e of 
voltage induced in the loop and the.p tated 

] I p]S rO f 
the local modula;tion reverse as t le 00 base 0 

through a null. This, in turn, reverses the p 88 jJJ' 

the current in the moving coil of the compaoilltet 

dicator and changes tlle deflection of the P 

from one side to the other. 
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The phase of the voltages aoting in the modulator 
circuit for reception from the right and left are 
shown in Fig. 13. When the transmitter is located 
along the axis of the loop there is no voltage in· 
duced in the loop and consequently no local modu· 
lation of the received signal. 

LO OP VOLTAGE. 

TR~N5MITTE.Q TO QIGHT OF 
LINE OF RI GH T. 

i j------TRAN5MITTER TO LEFT OF 
\ __ 1 LINE OF FLI GH T. 

OUTPUT OF LOOP AMPLIFIE.R, 
AI'TER 00 DEGRI:.E ADVANCE. 
IN P~ASE . 

VERTICAL AIIlTENNA VOLTAGE 
':;HOWING SAlv1E PHASE. ~5 
LOOP VOLTAGE AFrER PHASE. 
$H,,:r I N LooP AMPLI F I E.R. 

FIG. 13- PHASE RELATIO NSHIP OF Loop AN D A TENNA 

SIC AL COMPO ENTS 

9. COMPASS CIRCUIT 

When the selector switch is in the "COMP" posi. 
tion, the circuit functions as shown in the block 
diagram, Fig. 11, and sch ematic diagram, Fig. 36. A 
detailed discussion of the theory of compass opera· 
tion is given in Par. 8. Loop Lp ·17·A is an elec­
trically shielded low impedance winding consisting 
of 14 turns of litz wire, one end being grounded. 
Borth winding leads are brought out through Socket 
SO·88 in the base of the loop neck casting. COlmec· 
tion to the primary of the loop matching t1'an· 
former , Ref. o. 85, is m ade through a low im· 
pedance line, Cord CD·362. The secondary of this 
transformer is resonated by section o. 5 of the 
variable ttming capacitor, Ref. o. 21E, and is con­
n ected to the grid of the loop amplifier Tube VT·86. 
The plate of the loop amplifier tube is tied to the 
primary of the modulator transformer, Ref. o. 86. 
This winding is resonated b y capacitor, R ef. o. 12.1, 
to approximately 90 kilocycles. This presents a ca­
pacitive r eactance to any signal within the frequen cy 
band of the equipment. As the plate r e istan ce of 
the loop amplifier Tube VT-86 is high compared to 
the r eactance of its load, R ef. Nos. 86 and 12-1, the 
voltage across the capacitive r eaortance, Ref. No. 12-1, 
is effectively changed 900 in its phase relation to the 
voltage on the grid of the tube. 

20 

The primary of the modulation transformer, Ref. 
No. 86, is inductively coupled to the two secondary 
winding·s connected in pha e opposition thus apply. 
ing to the modulator grids, to which they are con­
nected, radio frequency voltages which are vectori· 
ally 180 0 apart. These modulator tubes are biased 
to cutoff, the grid r eturn b eing connected back to 
a resistance network and to the secondary of the 
audio frequency oscillation transformer, Ref. No. 
87. The field of the Compass Indicator I·73-A is 
shunted across the primary of the audio oscillator 
transform er. This combination is resonated by 
cap acitors, Ref. os. 8·1 and 8·3. The audio oscil· 
lator output voltage renders the two modula·tor 
Tubes VT·91 alternately conductive b y overcoming 
the bias cutoff voltage on each tube in turn. See 
Fig. 14. The plates of these two tubes are connected 
in parallel and have a common load resistance, Ref. 
No. 44-2. The r esulting voltage is capacitively coup· 
led to the primary of the antenna input transformer, 
Ref. o. 88. The non-directional antenna voltage i 
fed to this same primary winding through relay Ref. 

o. 110 and i·f shunt trap, R ef. o. 98. The antenna 
tran form er primary winding is capacitively and in· 
ductively coupled to the secondary winding which 
is tuned by the first section, Ref. o. 21A, of the 
variable tuning capacitor. The tuned secondary i 
connected to the grid of rthe r·f amplifier Tube VT· 
86 applying th resultant voltage from th loop and 
the non-directional antenna to the grid of this r-f 
tube. However, the loop voltage is changed in pha e 
180 0 at twice the audio oscillator frequency by ac-
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tion of the push pull modulator Tubes VT-91 (Fig. 
15). It is therefore alternately added to and sub­
tracted from the antenna voltage in the primary of 
the antenna input transformer, Ref. No. 88. In this 
manner a signal is applied to the grid of the r-f am­
pli,fier Tube VT-86 which is modulated at the audio 
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oscillator frequency. The level of this signal is de­
pendent upon the effective height of the non-direc­
tional antenna. The "LOOP GAIN" control, Ref. 
No. 81, is provided to allow adjustment of the modu­
lator tube gain so that the loop voltage at the grid 

, of the r-f amplifier tube is approximately equal to 
the voltage from the non-directional antenna. 
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The combined loop and an·tenna voltage is ampli­
fi ed and detected by the receiver circuits. The audio 
frequency component containing the signal and 
switching frequency is impressed on the grid of the 
1st audio Tube VT-93 through capacitor, Ref. No. 
11-2. The plate of this tube is resistively and capac­
itively coupled to the phone and compass output 
Tubes VT-I07. Coupling to the grid of the phone 
output Tube VT-I07 through small capacitor, Ref. 
No. 7-2, reduces the amount of switching frequency 
voltage that will be present in the headset. The plate 
of the phone output tube is bypassed through capac­
itor, Ref. No.7-I, to remove r-f from the output 
circuit. The secondary of the phone output trans­
former, Ref. No. 96, connects to "TEL" jack, Ref. 
No. 208, through a constant impedance potentiom­
eter, Ref. No. 204, for adjusting the signal level ap­
pearing across the headset. Refer to Fig. 16. 

The compass output Tube VT-I07 grid receives 
the switching frequency voltage through capacitor, 
Ref. No. 28. Capacitor, Ref. No. 24A, resonates the 
plate circuit of the compass output transformer, Ref. 

. No. 94, to 46 cycles. This is for purposes of proper 
phasing and to attenuate ·all but the switching volt­
age. The compass output transformer secondary is 
connected to the moving coil of the compass indi­
cator through a constant impedance potentiometer, 
Ref. No. 205, wherein power to the moving coil is 
controlled to allow setting convenient pointer sen­
sitivities. Refer to Fig. 17. 

When operating the equipment with the selector 
switch in the "COMP" position the cathode section 
of the "AUDIO" control, Ref. No. 204C, is shorted 
out by switch section, Ref. No. 207B, so that the two 
amplifier tubes have only normal amplifier bias and 
therefore operate at full gain. The A VC action has 
the only control on the gain. Under these conditions 
resistors, Ref. No. 204A and Ref. No. 204B, are con­
nected in the secondary circuit of the phone output 
transformer, Ref. No. 95, as an "L" type attenuator. 
The main function of this resistor control is to regu­
late the signal across the headset when using the 
equipment for reception of signals from a simul­
taneous type radio range station. Refer to Fig. 16. 

A dual potentiometer or two section "L" type at­
tenuator network, Ref. No. 205, is interposed be­
tween the secondary of compass output transformer, 
Ref. No. 94, and moving coil terminals of the com­
pass indicator. Since the sensitivity or pointer de-
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flection of this meter is proportional to the current 
flowing in the moving coil, the control is connected 
to provide adjustment of this current, thereby giv­
ing a continuously variable degree of control up to 
the limits of available voltage delivered by the com­
pass output Tube VT-I07. Refer to Fig. 17. 

10. RECEIVER CIRCUIT 

The receiver circuit is of the super-heterodyne 
type and consists of two stages of tuned radio fre­
quency amplification (including the first detector), 
a radio frequency oscillator, two stages of intermedi-

Tube VT-65 VT-86 

Heater V. . ... . . . . _ .. ... ... _ . 6.3 6.3 
Heater Amp . .... . ..... ..... . . 0.3 0.3 
Esg. V . .. . ... _. _ . . .. .. . _ .... . 100.0 
Ep. V .. _ ... _._ . . .. . ... .. .. _ .. 250.0 250.0 
Ecg. V . . _ .. ... . _ ... ....... .. _ - 8.0 - 3.0 
lp. Ma .. ... _. _ ........... . . . 8.0 7.0 
l sg. Ma . .. . . ..... . . ... _ . .... . 1.7 
Elng ..... ... . .. ....... _ .... . . 
Mu ... ......... ..... . . _ . .... . 20.0 1160 
Rp. Ohms . ..... .. .... . .. . .. . 10,000 800,000 
Gm. Micromhos . .. .. ...... .. . 2000 1450 

ate frequency amplification, a second detector a.x..d 
audio amplifier, an automatic volume control a.Z>a.­
plifier and rectifier, a phone output amplifier ~d 
a compass indicator output amplifier. A COII'.1ple_ 

ment of 13 vacuum tubes is required for Ra.di.o 
Compa s CR-246-A and all are used in Radio C<>Z>a._ 
pass Unit BC-373-A. Tubes may be replaced b :r 
moving the top cover of the radio compass ~:n.i. t. 
The following vacuum tubes are required : 

Tubes 

VT-86 Loop R-F Amplifier 
VT-91 Modulator o. I and Loop R-F Amp i.:6.. 
VT-91 Modulator o. 2 
VT -65 Audio Oscillator 
VT-86 R-F Amplifier 
VT-87 I t Detector 
VT-65 R-F 0 cillator 
VT-86 1st I -F Amplifier 
VT-86 2nd I-F Amplifier 
VT-93 A VC Amplifier and Reotifier 
VT-93 2nd Del. and lst Audio Amplifier 
VT-I07 Compass Output 
VT-I07 Phone Output 

The Characteristic of the Vacuum Tubes a~ ~ 
in the table below: 

Between the non-directional antenna and th. 
tenna input transformer primary, Ref. o. ~ 
blocking capacitor, Ref. o. 6-9, is connected. 
serves to prevent damage to the input transfl>=-:­
winding hould direct current be applieCl 
rectly to the "A T" binding post. A 500,000 
resistor, Ref. o. 42-1, is connected from the "J\.. 
post to ground to act as a leak for static charg 
the antenna. Between the blocking capacitor:­
the antenna relay, Ref. o. no, a shtmt-tun 
trap, Ref. o. 98, is connected. This trap atten 
signals at or near the intermediate frequency 
having no appreciable attenuation for signals , 

VT-87** VT-91 VT-93 V~ 
6.3 6.3 6.3 ~ 
0.3 0.3 0.3 

100. 100. 125. 
250. 250 ... 250.* 2S 
- 3.0 - 3.0 - 3.0 

2.4 2.0 10.0 
7.1 0.5 2.3 

- 10, + 12:1: 
1500 800. 

§1.0(meg. ) 1.5 (meg.) 600,000 
375 1225 1325 

.. Maximum Plate Volts 
." * Mixer Operation 

t Maximum Screen Volts § Greater 
:I: Peak Oscillator Voltage Applied to Mixer Grid 
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frequency is within the tuning range of the equip. 
ment. This trap is connected to a relay which per· 
forms several functions. When operating with the 
selector switch on "COMP" and "ANT" a signal 
picked up on the antenna is fed directly through the 
relay contacts to the primary of the antenna trans· 
former, Ref. No. 88. When in "LOOP" position, the 
non·directional antenna is disconnected from the 
antenna transformer primary, Ref. No. 88, and 
grounded. At the same time a capacitor, Ref. No.2, 
is shunted across the primary of this same trans· 
former so that the alignment and tracking of this 
circuit is not affected when the normal antenna 
capacity is removed. 

The primary of the antenna transformer, Ref. No. 
88, is coupled to the secondary inductively by the 
transformer winding and capacitively by capacitor, 
Ref. No. 16·1. The secondary is resonated by the first 
section of the gang capacitor, Ref. No. 21A. The 
grid of the r·f amplifier Tube VT·86 is connected to 
the secondary of this transformer. 

The plate of the r·f amplifier Tube VT·86 is fed 
to the r·f plate transformer, Ref. No. 89, which is 
tuned by the second section of the variable tuning 
capacitor, Ref. No. 21B, and coupled to the detec· 
tor grid transformer, Ref. No. 90, through a small 
coupling winding which is part of the secondary 
circuit. TMs secondary is tuned by the third section 
of the variable tuning capacitor, Ref. No. 21C, and 
is connected to the control grid of the first detector 
or converter Tube VT.87. 

The injection grid of the first detector is excited 
by the output of a triode oscillator Tube VT·65 
which is tuned 112.5 kilocycles above the desired 
signal by the fourth section of the variable tuning 
capachor, Ref. No. 21D. The plate circuit primary, 
Ref. No. 92.1, of this detector is tlmed to 112.5 kilo· 
cycles by capacitors, Ref. Nos. 13·6 and 14·6, and 
the alignment is obtained by varying the position of 
the iron core to give the exact value of inductance 
necessary to resonate the slumt circuit. 

The first i·f transformer primary, Ref. No. 92·1, 
is inductively coupled to a similarly constructed sec· 
ondary, Ref. No. 92.2, which is connected to the 
control grid of the first i·f amplifier Tube VT ·86. 
The plate of this amplifier tube feeds to the primary 
of the second i·f transformer, Ref. No. 92.3. The sec· 
ondary of the second j·f transformer, Ref. No. 92·4, 
is connected to the control grid of the second i·f am· 
plifier Tube VT·86. The plate of this tube feeds to 
the primary of a third i·f transformer, Ref. No. 92·5, 
which is inductively coupled to the secondary, Ref. 
No. 93. This secondary is connected as a full wave 

rectifier feeding the two diode plates of the second 
detector Tube VT·93. 

The rectified audio frequency appearing at the 

TUNING 
t-1ET~R 
:t-74 

VT-93 
2ND, DET ~ 1'5T A-F AMP!.. 

e- 5+ 

, 201 
~---~vv~---------~ A+ 

FIG. 21- FuNCTIONAL DIAGRAM, TUNING METER 

junction point between the diode load resistors, Ref. 
Nos. 49·4 and 51·4, is fed to the grid of the triode 
section through capacitor, Ref. No. 1l·2. Refer to 
Fig. 21. The 1'tming Meter 1·74 is connected to the 
low end of the signal diode load resistor, Ref. No. 
49.4, and to the junction point of the resistor net­
work, Ref. Nos. 201 and 202. When an r·f signal is 
applied to the diode plates of the second detector 
Tube VT ·93, some diode current will flow through 
resistors, Ref. Nos. 49·4 and 202, and the tuning 
meter. This current, especially at low levels, will be 
proportional to the incoming r·f signal, will reach 
a maximum when the r·f input circuits are tuned to 
exact resonance with the transmitted signal and will 
decrease on each side of resonance. The normal "no 
signal" position of the pointer on the tuning meter 
is to the left side, so that when resonance is reached 
the pointer will be at its maximum right swing, the 
needle deflection depending on the field strength of 
the incoming signal. 

The voltage to be rectified and used for automatic 
volume control is taken from the plate circuit of the 
second i·f amplifier Tube VT·86 through capacitor 
network, Ref. Nos. 16·2 and 17. See Fig. No. 23. 
This voltage is am plified by the pentode section of 
the AVC amplifier Tube VT·93 and rectified by its 
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diode section. The cathode circuit is so biased that 
the A VC action is delayed until 50 milliwatts out­
put is obtained in the headset. For extremely high 
input voltages the A VC action will hold the output 
to such a level that no circuit in the various ampli­
fiers will be overloaded. The voltage appearing 
across resistors, Ref. Nos. 62 and 58, to ground is 
the effective A VC voltage. This is further filtered by 
resistors, Ref. Nos. 61 and 69 and by capacitors, Ref. 
Nos. 6-4, 6-5, and 6-10 to remove the audio fre­
quency components. This voltage is applied to the 
grid returns of the r-f amplifier Tube VT-86, first 
detector Tube VT-87, and the first i-f amplifier Tube 
VT-86. Partial AVC from resistors, Ref. Nos. 58 and 
62 and capacitor, Ref. No. 6-6, is applied to the first 
audio Tube VT-93 to assist in reducing the signal 
appearing across the headset. The operation of this 
circuit is shown in Fig. 23. The greater the strength 
of the received signal, the greater will be the volt­
age built up across the A VC load resistors, Ref. os. 
62 and 58, by the rectified carrier. Since the control 
grids of the preceding tubes are connected to the 
negative end of these resistors, their negative bias 
will be increased by a strong carrier and the tubes 
will operate at reduced gain on such signals. Con­
versely on weak signals the bias introduced by the 

CATHODE: 
15T I·F AMP 

~I 

GRID CIRCUIT OF 
R-F 1ST 1ST IT 
AMP OET AMP 

A VC will be smaller, allowing the tubes to operat~ 
at higher gain. This action tends to maintain ta ~ 
signal appearing across the headset at a nearly COtlt..._ 

stant level in spite of variations in the level of th..~ 
incoming signal. 

The plate circuit of the first audio Tube VT-93 :i. 
resistively and capacitively coupled to the grid ~ C­
the phone output Tube VT-I07. The plate of tho 
output tube is directly connected to the primary 0 

the phone output transformer, Ref. No. 95. The e 
ondary of this transformer feeds the headset j ack:. 
Ref. O. 208. Refer to Fig. 16. 

The "AUDIO" control, Ref. No. 204, consists 0 

a three section variable resistor. When the equip_ 
ment is operating as a communication, aural null Or 
radio range receiver, with the selector switch in the 
"LOOP" or "A T" position the third or cathode 
section, Ref. No. 204C, is used. This resistor, ReL 
No. 204C, is in the combined cathode circuits of the 
r-f amplifier Tube VT-86 and the first detector Tube 
VT-87. Counter clock-wise rotation of this control 
increases the resistance and clock-wise rotation de­
creases the resistance. This change in resistance 
varies the effective bias that controls the amplifica­
tion of the two amplifiers thus controlling, to any 
d~sired level, the signal across the headset. 
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IV - MAINTENANCE 

n. OPERATIONAL INSPECTION OF RADIO 
COMPASS EQUIPMENT 

At regular intervals the Radio Compass, SCR-
246-A should be inspected in the aircraft. These in­
tervals should be about 10 hours of operational time 
apart, or weekly if operation is infrequent. 

This inspec tion should proceed as follows: 
(a) Check safety wiring of the radio compass 
- unit and the radio control box. 
(b) Check active in trument lights and spares 

and replace any spares that may be missing 
or burned out. 

( c ) Check fuse and suppl y a new spare if spare 
has been used. 

(d) Check rigidity of loop mounting to aircraft. 
( e) Insp ect all plugs and mechanical couplings. 
-- Tighten if necessary. 
(f) Ch eck to see tha t loop adjustment is correct 

and that loop setting screw is securely fast­
ened. 

(g) Note increase in noi e with motors running. 
If this increase is excessive, check for loose 
connections, faulty components, or imperfec t 
ignition shielding. 

(It) Operate equipment as a compass and check 
bearings of several stations throughout the 
band against known bearings. 

N OTE: The above t est (It) should take place at a 
location at least 200 feet distant from power lines, 
hills, or large electrically conductive objects. 

12. GENERAL INSPECTION AND OVERHAUL 
OF RADIO COMPASS SCR·246·A 

R emove Radio Compass Unit B C-373·A, Radio 
Control Box BC-374-A, Loop LP.17-A, Cord CD-
362, and Compass Indicator I·73-A from the aircraft 
and r eturn them to the Signal Corps R adio R epair 
Section at the proper Air Depot. Only Signal Corps 
Radio R epair Sections at Air Depots are authorized 
to m ak e the following inspec tion or to disassemble, 
adjust, or repair the above named lmits ' except, 
when n ecessar y, cer tain limited repairs can be made 
at Sign al Corps R adio R ep air Shops. This inspection 
should b e conducted as follows : 

u. General-Applicable to All Units 

(l) Inspec t all screws and nuts for tightness. 
(2) R emove all dirt, dust, loose solder, metal 

particles, etc. 
(3) Clean all component parts thoroughly and 

touch up scratch ed paint. 
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( 4) Remove all traces of corrosion. 
(5) Inspect wiring and soldering of Jomts. If 

more than two strands are broken at a soldered 
joint, cut off lead and resolder. If wires seem to be 
breaking due to vibration, clamp a soldering lug to 
the lead and resolder. 

(6) Clean all pins and receptacles of coupling 
plugs and sockets if necessary. 

(7) Check oil-filled capacitors for leakage. 

b. Radio Compass Unit BC·373·A 

(1) Inspect as indicated in Par. 12 (t. 

(2) Check all tubes. R eplace those tubes whose 
characteristics are not within normal recommended 
limits and those that show loose internal elements 
when vibrated or jarred during tests. 

(3) Dynamotor DM-29-A should be inspected 
after 1000 hours of operation or twice a year, which· 
ever period is shorter . Disassemble the dynamotor 
as described in Par. 13 c and proceed as follows: 

(a) Examine the hrushes to see if they have worn 
- properly and are free of hard spots. Spotted 

hrushes can he located hy inspecting the com­
mutator for grooves. If such spots are ap' 
parent, the hrush should he replaced. 

(b) Remove the bearings from the armature and 
clean them thoroughly with clean naphtha or 
carbon-tetrachloride. Check balls and hous· 
ings to be sure they are free from pits or 
chips. 

(9J. Reluhricate with Ail' Corps G~'ease, Soft 
Grade, or white vaseline lubricant. 

(d ) After prolonged operation, small grooves may 
- appeal' in the conunutating surfaces due to 

the continuous action of the hrushes. This is 
a normal condition but if it becomes serious 
the commutators may he sanded with grade 
3/ 0 sandpaper or finer while spiIming in a 
lathe on centers. DO NOT USE EMERY 
CLOTH on the commutators because the 
ahrasive is metallic and may cause short cir­
cuits in the commutator should it become im­
bedded in the slots between the segments. 
After sanding, the commutators should be 
polished with canvas or crocus cloth. 

( e) If the commutators become seriously worn or 
scored, as they may, after long continuous 
duty, it will be necessary to ref ace them. They 
should be turned in a lathe on centers at 
about 500 r.p .m. and a cut .010-.012 inch deep 
should be taken with a tool hit sharply 
ground for copper turning. For this depth of 
cut it will not be necessary to lmdercut the 
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mica insulation b e tween the commutator seg­
m ents. However, for deeper cuts the mica in­
sulation should b e under cut enough to pre­
vent its coming in contact with the brush es. 
After undercutting of the insulation the com­
mutator surfaces should b e polish ed with can­
vas or crocus cloth. A small brush , such as 
a tooth brush, should b e used to r emove any 
foreign material that tends to r em ain b etween 
the commutator bars. 

(f) When r eassembling the dynamotor, follow 
instructions contained in Par. 13 c. 

( 4) The tuning m echanism attached to the vari­
able capacitor should b e cleaned of all old lubri­
cant, dirt, dust, and m etallic p articles and r e-Iubri­
cated with Air Corps Grease, Soft Grade, or white 
vaseline lubricant. 

(5) The tuning capacitor should b e cleaned of 
all dirt, dust, and m et allic chips, being careful not 
to b end the plates. Do not lubricate or blowout 
with compressed air. 

c. Radio Control Box BC-374-A 

(1) In pec t as indicated in Par. 12 a. 
(2) Clean and lubricate frequen cy dial drive 

m echanism . Lubricant u sed should b e Air Corps 
Gr ease, Soft Grade, or white vaseline lubricant. 

(3) Visually insp ect Tuning Meter 1-74. DO 
NOT OPE CASE. If in n eed of ser vicing, it hould 
b e r eplaced b y a serviceable one. Th e r epair of 
met er s should only b e attempted b y authorized p er ­
sonnel designated b y the Chief Signal Officer. 

d. Loop LP-17-A 

.(1) Insp ect as indicated in Par. 12 1I. 

(2) Clean off all old grease and relubricate with 
Air Corps Grease, Soft Grade, or white vaseline 
lubricant. 

(3) Inspect loop winding to b e sure it is ecurel y 
cem ented to its supporting block s, and r e-cem ent 
with Glyptal N o. 1276 cem ent, or equal, any portion 
of winding tha t m ay b e loose. 

e. Compass Indicator I-73-A 

(1) Insp ect visually. DO N OT OPE CASE. 
(2) R eplace any fault y indicators. The rep air of 

m et er s should b e attempted only b y authorized p er­
sonnel designated b y th e Chief Signal Officer . 

f. Cord CD-362 

(1) Insp ect as in Par. 12 a. 
(2) Ch eck to see that th e insulation on the wires 

at the ferrules has not b een cut through. 
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g. Wiring 

(1) Insp ect as in Par. 12 a. 
(2) Ch eck all wire insulation for abrasion or 

breaks and r eplace if n ecessary. 

h. Performance T ests 

R eassemble the equipment and m easure the per­
formance according to Par. 18. Vibra te the equip­
ment and note additional noise generated. If equip­
ment is noisy or fails to m eet p erformance r equire­
ments, r e-examine the equipm ent until the trouble 
has b een di scovered . P erform t ests in accordance 
WIth Par. 15, TEST PROCEDURE. 

13. DISASSEMBLY OF UNITS 

a. Radio Compass Unit BC-373-A 

To gain access to the r adio compass interior, it 
is n ece ar y to: 

(1) Cut af e ty wires r etammg top cover and 
move sn ap slides toward the panel center. The top 
cover assembly, R ef. o. 177, m ay now h e raised , 
slid toward the rear and then withdrawn in any 
direction. 

(2) The bottom cover assembly, R ef. o. 178, 
m ay h e r emoved h y un crewing the four o. 10-32 
filli ster h ead screw loca ted in th e two bottom 
crossb ar s. 

b. R emoval of Dynamotor DM-29-A from 
Chassis: 

(1) Un older the three leads from the tenninal 
hoard, R ef. o. 150, and r emove the two o . 8-32 
rOllnd h ead d ynam otor mounting cr ews. 

(2) On th e top id e r move th e N o. 6-32 binding 
h ead screw that connects hrack e t, R ef. o. 142, to 
chassis. 

c. Dynamotor DM-29-A Disassembly 

(1) Cut th e safety wires and remove screws and 
enclosing covers. ee F ig. 24. 

(2) R emove bru h holder scr ew caps, R e f. o . 
139, and br u h es, R ef. os. 132 and 133. 

(3) R emove the t ie r ods, R e f. o. 140, b y un­
crewing th e acorn nuts. 

( 4 ) The b earing brack e t assembHes, R ef. os. 135 
an d 136, should then b e removed. 

(5) Withdraw th e arm a ture, R ef. o. 130, from 
th e d yn am otor. 

(6) R emove th e scr ws securing tIl e pole piece 
to the fr am e cylind r and slide out the fi eld coils, 
R ef. o. 137, and the pole pieces, R ef. o. 14l. 

(7) To r emove th e b earing, R ef. TO. 131, from 
th e arm ature, a b earing puller should b e u ed. 
However , in an em er gen cy they m ay b e pried off 
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with a screw driver if extreme caution is used in pro­
tecting the commutators. 

(8) To reassemble, r everse the above procedure. 
The commutator with the wide segments should b e 
assembled into the L-V b earing bracket. Before re­
placing brushes, spin the armature over by hand to 
make sure it rotates freely and does not strike the 
pole pieces or field coils. In replacing the bracke ts 
it is important, for commutating reasons, to get them 
back in their original position. They are located b y 
dowels, when the unit is assembled at the factory 
and, in r eassembling, the dowel holes in the bracket s 
and frame must line up. 

d. Variable Tuning Capacitor, Ref. No. 21 

This tllit is removed as follows : 
(1) R emove flexible shaft adapter, R ef. o. 121, 

by unscrewing the three screws, nuts, and lock­
washers that hold it in place. 

(2) Withdraw coupling, R ef. No. 123. 
(3) Unsolder the bonding braid connec tions on 

the chassis top side. 
(4) Unsolder wiring on the bottom side. 
(5) With a pair of long nose pliers squeeze the 

two legs of the mOtllting forks together until the 
slotted washers, Ref. o. 173, can be removed from 
the barbs on the mounting forks. 

(6) Remove capacitor. 
(7) To r eassemble reverse the above procedure, 

taking care to get the slotted washers, R ef. o. 174, 
over both the mounting fork barbs. 

e. Phone Output and Audio Frequency Oscillator 
Trans formers, Ref. Nos . 95 and 87 

(1) Unsolder the leads connected to the trans­
fonner terminals on the tllderside of the chassis. 

. (2) Unsolder the leads to the capacitor, R ef. No. 
27, on side wall located above the two transformers. 

(3) R emove the capacitor b y tllSCrewing the two 
binding head screws attaching it to the chassis side­
wall. 

(4) Unscrew the transformer mounting screws 
and withdraw the transformers. 

f· Compass Output Transformer, Ref. No. 94 

(1 ) Unsolder the leads connected to the term­
inals extending through the bracket and remove the 
two screws holding it to the bracket. 

(2) R emove transformer. 

g. Audio Chokes, Ref . Nos. 96-1, 96-2 and Filter 
Capacitor, Ref. No. 22 

(1) Unsolder cable cOImections to t erminal board, 
R ef. N o. 150. 
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(2) Unsolder connections to terminal board from 
Capacitor, R ef. No. 25. 

(3) Unsolder connections to R-F Choke, Ref. No. 
97, and Dynamotor DM-29-A. 

(4) R emove ground bonding braid terminal by 
loosening the dynamotor mounting scr ew which 
clamps it to the cha sis. 

(5) R emove four screws securing the terminal 
board to the chassis. 

(6) Unsolder connections to the choke, R ef. o. 
96-1 and 96-2, and Capacitor, R ef. o. 22. 

(7) R emove chokes and capacitor by unscrewing 
the screws which hold them in place. 

h. [-F and R -F Transformer Assemblies 

Any I-F or R-F Transformer Assembly m ay be 
removed as follows: 

(1) Unsolder connecting leads on underside of 
ch assis. 

(2) Pull out grid lead plug if used. 
(3) R emove two nuts and lockwash er securing 

the unit to the chassis. 
(4) R emove transformer. 

i. Disassembly of Ant., Loop, Det. Grid, Modula­
tor, or R -F Plate Transformer Assemblies 

(1) Unsolder connec tions to coil terminal board. 
(2) Using thinner remove all traces of cem ent 

from speed nut and top cro s bar. 
(3) R emove speed . nut and withdraw top cro s 

bar. If on a particular tllit the trimmer interf re 
with the removal of the peed nut and cross bar re ­
move the top plate after unscr ewing the three cor­
ner stud nuts. 

(4) R emove the bottom coil mounting scr ew and 
withdraw the coil assembly . 

j . Disassembly of R -F Oscillator or any [-F 
Trans fonner Assembly 

(1) Unsolder connections to coil terminals. 
(2) R emove two screws securing coil assembly to 

the frame. 
(3) Withdraw the coil a sembly. 

OTE: Complete I -F Transformer As emblies have 
been furni hed for replacement purpo es. 

k . Capacitors R ef. No. 26 

To remove anyone of the four capacitors, R ef. 
o. 26, proceed as follows: 
(1) R emove shield, R ef. o. 152. 
(2) Unsolder external cOImections to terminal 

board, R ef. o. 148. 
(3) R emove screw 11 olding the main cable clam p 

to the cable support, R ef. o. 154. 
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(4) Remove four screws securing the Socket SO-
107 in place and fold back the cable to allow suffi­
cient clearance to remove terminal board. 

(5) Unscrew and remove the five round head 
screws securing the terminal board to the chassis 
studs. 

(6) Anyone of the four capacitors may now be 
removed by taking out the nuts and screws holding 
them in place. 

I. Radio Control Box BC-374-A 

To gain access . to the radio control box interior: 
(1) Remove the five black binding head screws 

located along the top and side edges of the control 
box panel. (Meter and dial surface.) . 

(2) Remove the four black binding head screws 
located along the side edges of the bottom of the 
panel. (Socket and phone jack surface.) 

(3) Withdraw the panel assembly. 

m. "LIGHTS" Control, Ref. No. 206 

The "LIGHTS" control may be removed as fol­
lows: 

(1) Unscrew and remove the four fillister head 
screws holding the Socket SO-107 to the control box 
panel. 

(2) Fold back socket and cable until the 
"LIGHTS" control is accessihle. 

(3) Unsolder the leads to the "LIGHTS" control. 
(4) Loosen set screws and remove knob, Ref. No. 

213. 
(5) Remove the control by withdrawing the panel 

nut and lockwasher. 

n. Tuning Drive Mechanism, Ref. No. 216 

(1) Loosen set screw in gear, Ref. No. 217, and 
withdraw Crank, Ref. No. 214, felt washer, Ref. No. 
219, and gear. 

(2) Remove two binding head screws, nuts and 
lockwashers and withdraw dial and gearing. 

o. Mounting FT-207-A 

(1) Remove the four hex nuts located in the de­
pressed sections of the mounting frame and with­
draw the mounting feet, Ref. No. 251, as shown on 
Fig. 25. 

(2) The dust cap spacers may now be picked off 
or pried off with a screw driver. 

(3) To replace the dust caps and spacers Glyptal 
No. 1276 cement, or equal, should be used being 
careful not to get cement on the faces of the metal 
retainers in the vicinity of the threaded studs. 
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p. Loop Assembly 
The loop assembly consisting of Ref. Nos. 402 and 

403, Fig. 26, may be removed from the housing, Ref. 
No. 400, and neck casting, Ref. No. 401, by proceed­
ing as follows: 

(1) Remove the thirteen fillister head screws se­
curing the housing, Ref. No. 400, to the neck casting, 
Ref. No. 401, and separate the two parts by rotating 
the housing 90° from its original position on the 
casting. 
NOTE: Some difficulty may be experienced in sep­
arating the housing and neck since cement was used 
in the assembly of the two parts. A knife blade in­
serted in the seam of the housing and neck, and 
pulled along the junction will break the seal and 
allow the units to separate. 

(2) Remove the adjustment cover plug, Ref. No. 
404 and gasket, Ref. No. 407, by withdrawing the 
two fillister head screws. 

(3) Unscrew the hex head zero index screw and 
with it the index, Ref. No. 405. 

( 4) The loop assembly may now be removed 
from the casting. 

(5) When reassembling the casting, Ref. No. 401., 
to the housing, Ref. No. 400, coat the mating sur­
faces with "Best-Test" rubber cement as made by 
The Union Rubber and Asbestos Co., Trenton, N. J . ., 
or equal. This insures a waterproof joint. 

14. TROUBLE LOCATION AND REMEDY 

a. General 
In locating the source of unsatisfactory operation 

the procedure outlined graphically in Fig. 27 will 
facilitate rapid location of the source of difficulty. 

When trouble has been found and remedied, 
check the equipment for proper operation. If un­
satisfactory results are obtained, follow from the 
beginning the procedure outlined in the chart to 
locate further sources of trouble. 

b. Preliminary Checks 

Before removing the equipment from the air­
craft make the following checks: 

(1) Make sure that all controls on the radio con­
trol box are set to the proper position for the de­
sired mode of operation. 

(2) Ascertain that the fuse in the connector panel 
or junction box (if used) is not burned out and tlIat 
the battery voltage is normal. 

(3) Check that the loop is installed satisfactorily 
and all connections are made. 

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

(5) Make continuity test as discussed in Par. 
16 c. 
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15. TEST PROCEDURE 

a. Low "COMP" Output 

(1) T est r ece iver out put- operate the r adio com­
pass with the selector switch in th e "ANT" position. 
Tune to sign als over the b an d and if p erformance 
is satisfactory switch to " LOOP." R epeat this pro­
cedure over th e entire tuning r an ge noting the ap­
parent sensitivity. If atisf actory oper ation is found 
in both of these positions the trouhle must be in the 
associated comp ass circuits. Proceed as outlined in 
Par. 15 a. 

(2) If, however, the "LOOP" oper ation is 1m­
atisfac tor y proceed as outlined in Par. 15 c. 

(3) T est Audio Frequen cy Oscilla tor- With a 
vacuum tube voltmeter m easure the a-c voltage from 
terminals I and 2 on the audio frequency oscillator 
transform er, R ef. No. 87, to ground. It should meas­
ure approxim ately 6.5 volts. If a ca thode r ay oscillo­
graph is available it would b e advisable to ch eck 
the sh ap e of the audio oscillator wave at this point. 
A n ear1 y p erfect inusoidal wave should be noted. 
A frequen cy ch eck of the audio oscilla tor m ay also 
be ad visahle and can easily h e m ade at this time if 
a calibr ated audio oscillator is available. This should 
be 4·6 ± I cycles. If satisfactory operation is ob­
tained contin1le investigation to locate the defect 
elsewh ere, eith er in the modula tor t ransform er, Ref. 

o. 86, or in the compass output amplifier circuit 
or in the attenua tor n etwork, R ef. o. 205. 

( 4 ) T est Compass Audio Frequency Amplifier­
T est compass output Tube VT-I07 for emission and 
characteri stics. Oper ate the equipment in the 
"COMP" po ition and m easure the tuhe socket 
voltages, which should appro, im a te those in the 
ch art in Par. 16 b. If a con iderable variation from 
the t abulated values is noted, ch eck the wiring and 
components of the circuits associated with the tube 
elem ents. Disconnect the compass indica tor from the 
circuit b y rem oving Plu g PL-1l3 from the rear of 
the indicator. Set "COMP ASS control to full m axi­
mum clock-wise position and a pply an audio os­
cillator sign al of 3.5 volts at 46 cycles between 
ground and th e junction point of cap acitors, R ef. 
N os. 28 and 4-4. Connec t the output m eter between 
ground and t erminal "S" on Plug PL-1l3. The 
voltage should h e 10 volts, m easured on the output 
meter , part of T es t Se t I-56-A. If no voltage is 
presen t at this point ch eck component in comp ass 
output circuit for opens, short , and grounds. R e-
place an y defective components. . 

(5) T est Compa s Indicator- Ch eck indicator and 
the as ocia ted cables for open s, shorts, grounds, poor 
contacts, e tc. 

(6) Ch eck the two modulator Tube VT-91 for 
emission and ch aracteri sti cs and replace if helow 
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normal limits. The voltage when read with a vacuum 
tube voltmeter from either Tube VT-91 top grid to 
ground should be about .92 volts at 46 cycles. 

b. Low "ANT" Output 

(1) When both signal and noise output are low 
or absent ch eck all cahle connections, power supply 
connections, fuses in connector panel or junction 
box, etc. Check antenna relay, Ref. No. lIO, for 
operation and also for making and breaking of 
contacts. 

(2) Tuning Meter I-74-With the selector switch 
in the "ANT" position and the "AUDIO" control 
fully clock-wise the tuning meter should show a 
slight right deflection after about a fifteen second 
warm up. If a signal is applied to the antenna and 
the set is tlmed to r esonance at this signal frequency 
a definite right defl ection should he noted, the de­
flection depending upon the signal strength applied 
to the antenna. If no deflection is noted the connec­
tion to resistor, Ref. o. 49-4, should be removed 
and the resistor gro1mded at its junction with the 
wire from terminal "K" (Socket SO-107). If the 
signal is h eard in the headset the meter should he 
removed and ch ecked for open winding, shorts, 
gro1mds, etc. If r esistor, Ref. No. 202, is open or 
defective the meter would be inoperative at normal 
signal levels as this would increase the amount of 
delay voltage beyond usable values. If after the 
ahove ch ecks the equipment does not function 
properly proceed with further ch ecks as follows : 

(3) Remove the radio control box panel and 
examine the contacts on the selector switch, Ref. 
No. 207. Make continuity check from Socket 50-107 
and ch eck for continuity on all linking cables in the 
equipment. 

(4) Power Supply-Failure of the primary power 
source may normally be detected by failure of the 
instrum ent lights. The supply voltage (approxi­
mately 13.0 volts) should appear between ground 
(black leads or bare hus bars) and the dynamotor 
r-f filter choke, Ref. IO. 97. If no voltage appears 
at this point, ch eck the Fuse FU-28. Check on-off 
switch contacts for continuity. (Ref. No. 207C ) . 

(a) If the supply voltage is normal, approxi­
mately 208 volts should appear on the "HV" 
terminal of Ref. o. 150. If this voltage is 
unreasonably low check for short circuits in 
the wirin g or components associated with or 
connected to the high voltage supply. 

(b) Lack of dynamotor output voltage, if the 
primary supply voltage is normal, indicates 
a defective dynamotor. To definitely deter­
mine if the trouble is within the dynamotor 
c1iscolmect the red lead from the dynamotor 
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to th e "HV" terminal on R ef. N o. 150. The 
voltage from this lead to grotIOd should b e 
approximately 260 volts. 

(5) T est all tubes for emission and other charac· 
teristics according to Par. 16 d (3) . Any tubes h av­
ing characteristics not within the prescribed limits 
should b e r eplaced . 

(6) Voltage m easurem ents - Socke t voltages 
should b e m easured with the selector switch in the 
"COMP" position and compared to those in the 
chart in Par. 16 b. If any considerable variations 
from the typical values are noted, ch eck all r esistors, 
capacitors, and wiring in circuits as ociated with the 
susp ected tube elem ent. 

(7) Audio Frequency Amplifier T est - A loud 
click or whistle should be h eard in the h eadse t if the 
grid of the second det ector Tube VT -93 is touch ed 
when the radio compass is oper a ting in "A T " posi­
tion. If no sound is h eard m easure the tube socke t 
voltages of the phone output Tube VT-I07 and the 
second detector Tube VT-93 and compare the r ead­
ings with those in Par. 16 b. If any considerable 
variation is noted, check the wiring and components 
in the circuits associated with the tube elem ents. 
Apply a 400 cycle signal from an audio oscillator to 
the grid of the phone output Tube VT-I07 (pin 5 on 
tube socket) and m easure' the input r equired for 50 
milliwatts output. If this stage is ftIOctioning prop­
erly it should b e possible to ohtain thi output with 
an applied audio voltage of 1.85 volts. Likewise a 
voltage of .3 volts applied to the grid of the first 
audio Tube VT-93 should give an output of 50 milli­
watts. For both the above tests the voltage from the 
audio source to the grids of the tubes should be ap­
plied through a .1 mfd. capacitor. If the reading on 
the phone output grid is normal and the input to 
the grid of the first audio tube is high, apply the 
audio voltage to the plate of the tube. The input 
at tllis point for standard output should b e 2.2 volts. 
If the r equired voltage is considerably high er, thor­
oughly ch eck capacitors, R ef. os. 4-4 and 7-2, for 
open circuits. If the voltage to the grid of the phone 
output tube is higher than normal, ch eck the phone 
output transformer, R ef. No. 95, and replace if 
necessary. 

(8) A VC T ests- Extrem e insensitivity of the r a­
dio compass unit may b e caused b y failure of capac­
itors, R ef. N os. 17, 9, 6-4, 6-2, 6-1, or 6-7. The last 
four listed capacitors are A VC b y-pass or p adder 
cap acitors and if defective, the r-f ircuit r esistance 
is increased b y the amount of the associated decoup­
ling r esistance, which effec tively r enders the stage 
inoper ative. If the A VC is inoperative for all sign al 
levels, after ch ecking the A VC amplifier Tube VT-93 
characteristics, capacitor, R ef. N o. 16-2, should b e 
ch eck ed for open circuit. Ch eck circuit and charac-
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teristics of the 1st i -f amplifier Tube VT-86. 

(9) Intermediate Frequen cy T e t - Apply a 112.5 
kilocycle ignal, 30% modulated at 400 cycles, 
through the s tandard artificial antenna to the grid 
of the second i-f amplifier Tube VT-86 with the 
"AUDIO" control at maximum. Measure the input 
voltage r equired to produce 50 milliwatts output_ 
If this stage i functioning properly a signal stren gth 
of 190,000 microvolts will b e r equired. If a stronger 
signal is r equired readju t the iron cores, R ef. 0_ 

93 and R ef. o. 92-5, for m lLximwn 0l1tput to det er­
mine that the low sensitivity i not due to misalign­
ment of th e 3rd i-f tran form r. If ati factory align­
ment cannot b e reach ed r emove 3rd i-f transforme r , 
R ef. I o. 108, and ch eck components for open s, 
shorts, et c. If this 3rd i-f ensitivity is sa tisfactory 
but the sen sitivity is low at th grid of the 1st i -f 
Tube VT -86, connec t the signal generator to this 
point and apply a 112.5 kilocycle sign al, 30 % modu­
la ted at 400 cycles, through the standard artificial 
antenna. With the "AUDIO" and " THRESH SE " 
controls set to maximum, a ignal stren gth of 4800 
microvolts hould b e required for tandard output 
of 50 milliwatts. Adju t iron core screws, R ef. os. 
92-3 and 92-4, to de termine that low en sitivity is not 
due to misalignment. If sati factory alignment can­
not b e r each ed, r emove this transform er , R ef. o. 
107 and ch eck for open circuits, shorts, grounds, e tc . 
If sen itivity is found to b e a ti fac tory at this point 
but is Iowa t the grid of the 1st de tec tor Tube VT -87, 
connec t th e signal gener a tor to thi point and apply 
the signal a in the preceding paragraph. Th input 
hould b e approximately 300 micro volts for s tand'll' 

output of 50 miIliwatts. The r-f 0 cilIa tor must b 
functionin g while making this m ea urement. To de ­
termine if the r-f oscillator i functioning properly, 
note the input r equired for 50 milliwatts output. 
Ground the grid of th e r-f 0 ci1lator Tube VT-65 
( tube terminal 4) and note that a lower microvolt 
input is r equired for standard 50 milIiwatts output 
than is r equired with th e 0 cillator functioning. An 
audible click will also b e noticed when this grid i 
grounded or tIOgrounded, if th e 0 cillator is func­
tioning properly. If the input to the grid of the 1 t 
de tector Tube VT-87 is consid erably high er than 300 
microvolts adjust the alignm ent screw , R ef. o. 
92-1 and 92-2, to det ermine that th e low sensitivity i 
not b eing caused b y misalignm ent. If satisfactor 
alignm ent cannot be r each ed, r emove the 1st i-f 
tran sform er, R ef. o. 106, and ch eck it component 
for opens, shorts, grounds, e tc. 

(10) R-F 0 cilIator T es ts - h eck tube socket 
voltages on r-f oscilla tor Tube VT-65 an d compar 
with data in Par. 16 b. Check tube emission and 
ch ara teristics. Connect signal generator to top grid 
of first de tec tor Tube VT -87 and apply a signal at 



400 kilocycles, 30% modulated at 400 cycles. Set 
"AUDIO" and "THRE H SE S" controls at maxi­
mum. Plug output m e ter in "TEL" jack, R ef. o. 
208. Retune signal generator for maximum output 
or adjust trimmer capacitor, R ef. o. 19-1, for maxi­
mUJn output, if frequen cy dial calibration deviates 
considerably from the signal generator setting. 
Standard output of 50 milliwatts should be obtained 
with approximately 325 microvolts input from sig­
nal generator. If resonance cannot be obtained, or 
if the sen sitivity is high, r emove the oscillator trans­
former assembly, Ref. o. 105, and check compo­
nents for open circuits, shorts, and grolmds. 

(II) R-F Amplifier T ests- If after completion of 
the tests outlined in Par. 10 above, and socket volt­
age check as in Par. 16 b the equipment does not 
function properly, a stage-by-stage check should be 
made. 

With the radio compass unit tuned to 400 kilo­
cycles and with the signal generator connected to 
the grid of the r-f amplifier Tube VT-86 through the 
standard artificial antenna, apply a 400 kilocycle 
signal, 30% modulated at 400 cycles. With "AUDIO" 
and "THRESH SENS" controls set to maximum 
check microvolt input for standard output of 50 
milliwatts. The input r equired should he approxi­
mately 11 microvolts. If the proper sensitivity to the 
grid of the r-f amplifier Tube VT-86 cannot be meas­
ured, realign the capacitor, R ef. o. 19-3, on the r-f 
plate coil and capacitor, Ref. No. 20-1, on the de­
tector grid coil for maximum output. If r esonance 
cannot be r each ed after the trimmer capacitors are 
realigned remove the coil assemblie ,Ref. os. 103 
and 104, and check components for opens, shorts, 
and grounds and replace components fOlmd de­
fective. 

If the r-f amplifier stage is functioning properly 
apply a 5 microvolt signal to the "A T" post on the 
front panel of the radio compass unit and, if 50 
milliwatts is not obtainable on the output meter in 
"TEL" jack, check alignment of trimmer capacitor, 
Ref. No. 20-2, in antenna transform er assembly, R ef. 
No. 102. If r eson ance cannot b e reached on the 
capacitor, r emove assembly and check components 
for opens, shorts, and grounds. Also check antenna 
relay, Ref. o. 110, for operation and for continuity 
of circuit through its contacts. Check i-f rejection 
trap coil, Ref. o. 98, and capacitors, R ef. os. 1 
and 6-9, for open circuits, shorts, and grolmds and 
replace components found defective. 

c. Low "LOOP" Output 

Operate the radio compass with the selector 
switch in the "LOOP" position . Tune in stations or 
signals from signal gen erator over the tuning band, 
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noting apparent sensltlvlty. If the equipment is in­
operative over the entire band (but functions on 
"A T" operation) set up equipment on test bench 
and measure tube socket voltages and compare with 
tabulated data in Par. 16 b for loop amplifier TUlbe 
VT-86. Check operation of antenna relay, Ref. No. 
no. Check tube socket voltages on the two modu­
lator Tubes VT-91 and compare with data in Par. 
16 b. Also check capacitor, Ref. o. 3, for open cir­
cuit. If sensitivity still appears low, set up equip­
ment with loop under transmission line as illustrated 
in Fig. 10. If sensitivity on "LOOP" operation is 
lower than 100 microvolts per meter [with 4: 1 sig­
nal to noise ratio (power) as described in Par. 17 e 1 
adjust trimmer capacitor, Ref. No. 19-2, on loop 
transformer, Ref. No. 100, to determine that loss of 
sensitivity is not due to misalignment. If correct 
alignment cannot be reached remove the loop trans­
former assembly, Ref. o. 100, and examine com­
ponents for open circuits, shorts, and grounds. Also 
check Loop LP-17-A, Cord CD-362, and contact pins 
in Socket SO-88 and Plug PL-I08 on loop cable. If 
equipment still appears to have low sensitivity, a 
further check to isolate the component causing a 
loss of gain, may be made as described in the fol­
lowing paragraphs. 

(1) Rotate selector switch to "ANT" position and 
apply a 400 kilocycle signal from the signal genera­
tor using standard artificial antenna, to the "ANT" 
post on the front of the radio compass unit. Tune 
radio compass to resonance; set input from signal 
generator at 45 microvolts and reduce "AUDIO" 
control so that an output of 50 milliwatts is obtained 
on an output meter in "TEL" jack, Ref. No. 208. 
Rotate selector switch to "LOOP" position and con­
nect the signal generator to top grid of No. 1 modu­
lator Tube VT-91 (tube nearest modulator trans­
former, R ef. o. 101 ) through artificial antenna. 
Do not change setting or adjustment of any controls. 
Measure sensitivity or microvolt input required to 
give 50 milliwatts output at "TEL" jack. This should 
be approximately 7.5 microvolts. If results are un­
satisfactory, check tube emission, tube socket volt­
age, and operation of antenna relay, also coupling 
capacitor, Ref. No.3, for open or short circuit. 
Connect signal generator to top grid of o. 2 modu­
lator Tube VT-9l. While this tube is normally biased 
to cut off, some signal can be fed through and will 
be approximately 50,000 microvolts for 50 milliwatt 
output at "TEL" jack. If lmsatisfactory, check tube 
emission and characteristics, socket voltages, and 
wiring to socket. 

(2) If the checks to the above two points are 
sa tisfactory, connect the signal generator to grid of 
loop r-f amplifier Tube VT-86 through artificial an­
tenna and set signal generator output for approxi-
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mately 45 microvolts. This should give standard out­
put on meter in "TEL" jack, R ef. No. 208. Do not 
change setting of an y controls or adjustments. If a 
satisfactory reading is not obtainable ch eck tube 
characteristics and compare to those in Par. 10 and 
ch eck socket voltages and compare to those given in 
Par. 16 b. This checks the primary windings and 
one half of the secondary winding of modulator 
transformer, R ef. No. 101, and No. 1 modulator 
Tube VT-91 (one n earest modulator transformer 
assembly, R ef. No. 101 ) . At this time r everse the 
connections from modulator transformer, R ef. No. 
101, to the two top grids of the two modulator Tubes 
VT-91. This is done b y interchanging the top grid 
leads from the socket connections in the top side of 
modulator transformer assembly, R ef. No. 101. The 
microvolt input for 50 milliwatt output on meter in 
"TEL" jack, R ef. No. 208, should be the same as for 
above condition, 45 microvolts ; an y appreciable 
change should be investigated b y r emoving trans­
former assembly, R ef. No. 101, and checking com­
ponents for open circuits, shorts, grounds, etc. 

(3) If all conditions are satisfactory at this point 
but no signal can b e received when u ing equipment 
set up as under Fig. 10, a further ch eck may be made 
on the loop transformer, R ef. No. 100, b y applying 
a signal from the signal generator through the arti­
ficial antenna to pin No. 4 on Socket SO-88, after 
removing Cord CD-362, without changing any con­
trol or adjustment setting. Apply a signal of approx­
imately 90 microvolts. This should give an output of 
50 milliwatts on the m eter plugged in "TEL" j ack. 
Readjust trimmer, R ef. No. 19-2, for maximum out­
put. An input of 20 microvolts should then give 
standard output of 50 milliwatts on output m eter. 
If not, r emove loop transformer, R ef. No. 100, and 
check components for open circuits, shorts, and 
grounds. This test misaligns the loop trimmer , R ef. 
No. 19-2, which must be realigned in accordance 
with Par. 17 f. 

(4) Check continuity of winding in Loop LP-17-
A, b y checking r esistance between pin No. 2 and No. 
4. These are made accessible b y removing Plug PL-
108 from Socket SO-88 at the front of the radio com­
pass unit. If it is found n ecessary to r emove or 
replace the loop transformer assembly, R ef. No. 100, 
or to make any major adjustm ent in the setting of 
trimm er capacitor, R ef. No. 19-2, it will be necessar y 
to completely realign this sta !Te as described in P ar. o . 
17 f. 

d. Noisy " COMP" or "ANT" Operation 

To locate the cause of noisy operation ch eck the 
following components : 
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Check For 

Vacuum Tubes .. . . .. M icrophoni c or d ef ective 
units. 

Dyn amotor .. . ... . .. W orm or ar cing brushes. 
Loop .. . . .. . .... ... . Dirty or fl attened pins, open 

or short b etween terminals. 
Cable Plugs . . .. .. .. . Poor contacts. 
Switch es ... .. .. .. . . . P oor con tact s. 
Antenna R elay .. . . .. Poor contacts, inoperation, 

open coil. 
Variable Cap acitors . . Dirt between plates, shorting 

pl a tes. 
Power Source . . . . ... Loose or corroded contact s. 
Circuits .. ... . . . . .... Loose wires, defective capac-

itors, r esistors and other 
components. 

16. TYPICAL OVERALL VOLTAGE 
MEASUREMENTS 

a. Typical Circuit Voltages 

The following voltages ar e based on an average 
production run of radio comp ass units and should 
ch eck within ± 10% of r eadings made on any nor­
mal radio compass unit. The m easurem ents hould 
be m ade on a W es ton Model 665, T ype 2, elective 
An alyzer using the 250 volt scale for plate, B+ and 
dyn amotor output voltages and the 25 volt scale for 
primary supply voltages. Operate the equipment 
with selector switch in "COMP" position anc' all 
oth er controls se t in the m aximum clock -wise posi­
tion. 

Circuit Ref. No. Term. Voltage 

Supply Voltage . . . . .. . SO-107 D 13.1 
Input to Filter . .. . . . .. 97 B at . Side 13.1 
Input to D yn amotor . . . 97 Dyn. Side 12.75 
Dynamotor Outpu t. .... 150 + HV 208 
Input to Filter Choke .. 96-1 2 208 
Output of Filter Choke . 96-1 1 200 
B+ Side of Phone Tran -

former .. . . . . . . .. . . . 95 B 177 
Plate Side of Phone 

Tran sform er .. . . .. .. 95 P 163 

B+ Side of Compass 
Transform er . . . .. ... 94 B 156 

Plate Side of Compa s 
T r ansformer . . .. . .. . 94 P 135 

B+ Side of 2nd and 3rd 
. I-F Primaries ... . .. . 107 1 190 

Plate Side of 2nd I -F . . . 107 6 189 
Plate Side of 3rd I-F . .. 108 1 189 
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VT-~I NO I 
MODULfl.TOR -+-I-1H 

VT-.9\ NO. 2. 
MODULI\IOR 

TERMINAL 
BOARD 

REf NO. 146 

000 
000 
REF.NO.Z3-2. 
000 
000 
REF NO. 2.3-1 

B01TOM VIEW' Of CHA S51S 
F IG. 28- CHASSIS LAYOUT, Top AND BOTTOM VIEWS 
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DYNAMOTOR 
01"\ -2.97\ 

\IT-93 SECOND 
DETECTOR!} FIRST 
A-f AMPLlfl£.R 
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VT·93. SECOND VT·IO? PHONE 
DETECTOR & FIRST OUTPUT 
A - F AMPLIFIER 

VT·8G. SECOND TERM ElEMENT VOLTAGE TERM ELEMENT VOLTAGE VT·I07. COMPASS 

H AMPLIFIER 1 SHLD. GRND. 1 SHLD. GRND. / 
OUTPUT 

TERM ELEMENT VOLTAGE 2 FIL. 6.6 2 FIL. 6.3 TERM ElEMENT VOLTAGE 
3 PL. 43 3 PL. 147 

1 SHLD. GRND. 4 } DIODE 4 SCRN. 170 1 SH LD. GRr-ID_ 
0 

2 FIL. 6.6 5 5 GRID. 0 2 FIL. 6.3 

3 PL. 190 6 SCRN. 43 7 FIL. 13 3 PL. 140 

4 SCRN. 73 7 FIL. GRND. 8 CATH . GRND. / 4 SCRN. 19 0 

5 SUP. S 8 CATH. 2.5 5 GRID. a 
7 FIL. 12.9 \ 7 FIL. GRf'lD_ 

8 CATH. 8 

~" 
3 CATH. GRND 

~ ~ • CDa0 ®o® °00 VT·93. A V C 

~®CD® CDG)®CD ®0CD® / 
AMPLIFIER 

& RECTIFIER 

/ 
TERM ELEMENT VOLrAGE 

®~® 
1 SHLD. GRN D -
2 FIL. GRND -
3 PL. 15 -

CD 
CD~CD 

4 I DIODE 
00 5 r 0 

6 SCRN. 100 

l----G ®cv®® 7 FIL. 6.3 
8 CATH. 7.7 

°0° -
VT·8G. FIRST CD®0@ VT·G5. A- F -

I-
I ' F AMPLIFIER V OSCILLATOR 

TERM ElEMENT VOLTAGE C TERM ELEMENT VOLTIl..~ 
1 SHLD. GRND. I~ ®OCD d' 1 SHLD. GRND-
2 FIL. 12.85 

80° ®CD0® cpO~ 2 FIL. 6.3 -
3 PL. 190 ,?-i\ ~ 

3 PL. 130 
4 SCRN. 73 

~ 
4 -- .2 

5 SUP. 2.6 

V 
5 GRID. a 

6 -- 190 6 -- 130 
7 FIL. 6.4 

~ 
7 FIL. 12.9 

8 CATH. 2.6 ®O@ 8 CATH . 14.5 

®CD®CZ2 -
VT·86. R- F - AMPLIFIER 

VT·86. NO .1 LOOP VT·87. FIRST VT·91. 

R-F AMPLIFIER DETECTOR MODULATOR TERM ELEMENT VOLT~~ 
1 SHLD. GRND---=-

TERM ELEMENT VOLTAGE TERM ELEMENT VOLTAGE TERM ELEMENT VOLTAGE 2 FIL. 6.6 -

1 SHLD. GRND. 1 SHLD. GRND. 1 SHLD. GRND. 3 PL. 185 

2 FIL. GRND. 2 FIL. GRND. 2 FIL. GRND. 4 SCRN. 73 

3 PL. 190 3 PL. 185 3 PL. 115 5 SUP. 2.6 

4 SCRN. 62 4 SCRN. 70 4 SCRN. 72 6 -- a 
5 INJ.GRID. 15 5 SUP. 4.3 7 FIL. 12.9 

5 SUP, 2.95 G -- 185 6 -- a 8 CATH. 2.6 
7 FIL. 6.3 7 FIL. 6.4 7 FIL. 6.45 --8 CATH. 2.95 8 CATH. 2.8 8 CATH. 4.3 

VT·65. R'F 

~ 
VT·91. NO.2 

OSCILLATOR o. /' MODULATOR 

TERM ELEMENT VOLTAGE (°0 2 CD0 0 (DOCD TERM ELEMENT VOLTA~ 
1 SHLD. GRND. G) ®Q)(~§B ®0(~§~) 1 SHLD. GRN[)_~ 

2 FIL. GRND. ®0 2 FIL. 12.85 
3 PL. 125 3 PL. 115 
4 

} GRID. -15. 
4 SCRN. 70 

5 5 SUP. 4.3 

6 -- 125 6 -- 0 

7 FIL. 6.6 - 7 FIL. 6.45 
8 CATH. GRND. NOTE- ALL VOLTAGES MEASURED TO CHASSIS 

8 CATH. 4.3 

-......,J 

F IG. 29- T BE SOC! ET VOLTAGE DrAGRAM 
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Circuit Ref. No. Term. Voltage 

B+ Side of 1st I-F 
Primary . . . .. . . . . . .. 106 

Plate Side of 1st I-F 
Primary .. .......... 106 

B+ to R-F Plate Trans . . 103 
Plate Side of R-F Plate 

Trans ........ .. . . . . . 103 
B+ to R-F Osc ..... . . . 105 
Plate Side of R-F Osc . .. 105 
B+ to Modulator Pri-

mary . .... .. . ... . . . . 101 
Plate Side of Modu-

lator .. . ..... . . .. .. . 101 
B+ to Marker Beacon 

Receiver .......... . SO-107 

1 

6 
5 

1 
1 
4 

2 

3 

u 

194 

193 
192 

191 
200 
175 

194 

193 

199 

The following Measurements require a Vacuum 
Tube Voltmeter. 

Circuit Ref. No. 

Input to Modulator 
No. 1 .. ... .. . . .... . 101 

Input to Modulator 
No.2.. . . . . . ... .. .. 101 

Input from Audio' Osc. . 87 
Input from Audio Osc. . 87 
A VC Diode V oltaget ... VT -93 

* C-"COMP." 
* A-"ANT." 
* L--"LOOP" 
t "AUDIO" control at minimum. 

Term. Voltage 

5 1.37 

4 1.35 
1 6.6 
2 6.55 
4 *C .45 

* A .0185 
*L .0165 

b. Typical Vacuum Tube Socket Voltages 

See Fig. 29. Battery voltage 14 volts. Equipment 
operating on "COMP" with the "THRESH SENS," 
"LOOP GAIN," and "AUDIO" controls fully clock­
wise. All voltages should he measured to the chassis 
unless otherwise stated and should check within 
10% of those tabulated. Measurements should be 
made with the Weston Model 665, Type 2, Selective 
Analyzer. Plate and screen voltages should be 
measured on the 250 volt scale. Heater and cathode 
voltages should be measured on the 10 volt scale. 
Heater voltages should be measured between ter­
minals 2 and 7. 

Socket 
Tube Term. Element Voltage 

VT-65 3 Plate no 
Loop Amplifier 4 Screen 60 

8 Cathode 2.76 
2-7 Heater 6.6 
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Tube 

VT-91 
Modulator No.1 

VT-91 
Modulator No. 2 

VT-65 
Audio Oscillator 

VT-86 
R-F Amplifier 

VT-87 
First Detector 

VT-65 
R-F Oscillator 

VT-86 
First I-F Amplifier 

VT-86 
Second I -F Amplifier 

VT-93 
Second Detector 

VT-93 
AVC 

VT-I07 
Compass Output 

VT-I07 
Phone Output 

Par. 16a-16b 

Socket 
Term. Element Voltage 

3 
4 
8 

2-7 

3 
4 
8 

2-7 

3 
8 

2-7 

3 
4 
8 

2-7 

3 
4 
8 

2-7 

3 
8 

2-7 

3 
4 
8 

2-7 

3 
4 
8 

2-7 

3 
6 
8 

2-7 

3 
6 
8 

2-7 

3 
4 
8 

2-7 

3 
4 
8 

Plate 
Screen 
Cathode 
Heater 

Plate 
Screen 
Cathode 
Heater 

Plate 
Cathode 
Heater 

87 
74 

3.9 
6.65 

87 
73 

4.1 
6.8 

no 
10.7* 

6.9 

Plate 200 
Screen 79 
Cathode 2.8 
Heater 6.6 

Plate 
Screen 
Cathode 
Heater 

Plate 
Cathode 
Heater 

Plate 
Screen 
Cathode 
Heater 

Plate 
Screen 
Cathode 
Heater 

Plate 
Screen 
Cathode 
Heater 

Plate 
Screen 
Cathode 
Heater 

Plate 
Screen 
Cathode 
Heater 

P late 
Screen 
Cathode 

200 
72 

2.7 
6.85 

160 

7.0 

197 
77 

2.5 
6.75 

196 
74 
4.5* 
6.85 

46 
46 

1.8 
6.65 

n .9* 
106 

7.7 
6.75 

144 
167 

6.85 

168 
184 

2-7 Heater 6.85 

* Read on 25 volt scale, oscillator operating. 
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NOTE: When vacuum tube socket voltages are 
found to vary appreciably from the typical values 
given in the above table, the trouble can u sually be 
located as below: 

(I) Heater voltage high- Heater burned out in 
tube measured. See Fig. 36. 

(2) Heater voltage low- Dirty contacts on switch, 
Ref. o. 207C. 

(3) Plate voltage high- Shorted decoupling re­
sistors. Open screen or cathode circuit. 

(4) Plate voltage low- Ground on plate lead. De­
fective plate coupling capacitor. 

(5) Screen voltage high- Shorted screen drop­
ping resistor. 

(6) Screen Voltage low- Defective screen bypass 
capacitor or resistor. 

SO-107 
Terminal 
NU111ber 

D 

E 

F 

G 

II 

J 
K 

M 

R 
S 

T 
U 

v 

SO-33 
T erminal 
NUTUber 

2 

4 

Operate, Tes t, 
and Return to 

Original Setting 

"THRESH SENS" 

" LOOP GA LN" 

Operate, Test, 
and Return to 

Original Setting 

Ohmmeter 
Scalc 
Used 

Direct 

Rxl00 

Rxl00 

Rxl000 

Rxl00 

Rxl00 

Rxl000 

Direct 

R xl000 

Rxl0 

Rxl000 

Direct 

Rxl00 

Rxl000 

Ohmmeter 
Scale 
Used 

Direct 

Direc t 

(7) Cathode Voltage high- Open cathode re­
si tor. 

(8) Ca thode Voltage low- Defe tive cathode by­
pass capacitor or resistor. 

c. Continuity Test of Radio Compass SCR-246-A 

(I) Radio Compass Unit BC-373-A- Set controls 
as follows : 

"LOOP GAIN" control to maximum clockwise. 

"THRE H SENS" control to m aximum clockwi e. 

Using Weston Model 665, Typ 2, Selective An-
alyzer, th e followin g readings are typ i al for normal 
equipment. R eadings are from t erminal listed to 
ground binding post unless otherwise tated. ( ee 
Fig. 36 and Fig. 38. ) 

Resis tance 
Ohms 

Probable Cause of 
Incorrect Rcading 

0.55 

730 

1100 

59,500 

795 

920 

Open 

o 
Ooe)' 

76.5 

23,400 

o 
685 

18,400 

R csis tancc 
Ohms 

o 
.25 
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Open, short, or ground, Ref. No. 110, 
DM-29-
Open or ground in vacuum tube serie , 
filament conn ect ions or Ref. No. 22C 
defective. 

Open, short, or ground, secondary 
windin/!:, Ref. No. 94·. 

Open, shor t, or grou nd III secondary 
willdin/!:, Ref. No. 95. 

D efective- Ref. No . 80, 26-3B, 8-2, 
50, 55, 23 -lB. 

Defective- Ref. Nos. 87, 8-1, 8-3, 27. 

Defecti ve- Ref. os. 27, 87, 8-1, 8-3. 

D efective- Ref. Nos. 49-4., 51-4, 10-2, 
11-2, 10-1, 108. 

Defec tive- Ref. No. no. 
Defective- Ref. Nos. 4·6-2, 45-1, 26-4 

Defective- Ref. Nos. 46-4, 23 -2B, 107, 
108. 

Defective- Ref. No . 40-1, 81, 41-1, 
41-2, 26-4. 

Probable Cause of 
Incorrect R eading 

D efective- Ref. No. 85. 
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(2) Radio Control Box BC-374-A 

Set controls as follows : "AUDIO," "COMPASS," and "LIGHTS" controls to maximum clockwise 
position. Selector switch to "COMP" position. 

50-107 
Terxninal Sci . Sw. 
Nuxnber Position 

D All 

E All 

F "OFF", "ANT", 
and "LOOP" 
"COMP" 

G "OFF", "ANT ", 
and "LOOP" 
"COMP" 

H "OFF", "ANT", 
and "LOOP" 
"COMP" 

J All 

M "OFF" and "COMP" 
"ANT" and " LOOP" 

N "OFF" and "COMP" 
"ANT" and "LOOP" 

R "OFF", "COMP", 
and "ANT" 
" LOOP" 

S " OFF", "COM-P", 
and "ANT" 
"LOOP" 

T "OFF" 
"COMP", "A T" , 
and "LOOP" 

U All 

V " OFF" , "A T" , 
and "LOOP" 
"COMP" 

(3) Compass Indicator I·73-A 

R emove Plug PL-1l3 

SO-93 
Terminal 
NUJTIher 

S to T 

R to U 
R-S-T-U to Case 

Ohtnn~eter 
Scale Used 

Rxl00 

Rxl00 

RxlOOO 

Operate, Test, 
and Return to 

Original Setting 

"LIGHTS" 

"COMP SS" Max. 
"COMPASS" Min. 

"AUDIO" Max. 
"AUDIO" Min. 
"AUDIO" Max. 
"AUDIO" Min. 

"AUDIO" Max. 
"AUDIO" Min. 

"COMPASS" Max. 
"COMPASS" Min. 

Resis tance 
Ohms 

2275 

2650 

Open 

45 

Ohmmeter 
Scale Resistance Probable Cause of 
Used Ohms Incorrect Reading 

Direct 25 Defective- Ref. Nos. 201, 
202, 203, 206, LM·32 Sock-
ets,207C 

Rxl000 Open Defective- Ref. Nos.205A, 
Rxl000 2000 205B 
Rxl000 Open Defective- Ref. Nos. 207B, 

204A,204B 
Rxl000 Open Defective- Ref. Nos. 204A, 
Direct 10 204B, 208 
Direct 20 Defective- Ref. Nos. 207B, 
Rxl000 10,000 204C 
Direct 0 Defective- Ref. No. 204C 
Rxl000 Open Defective- Ref. Nos. 208, 

204A, 204B, 207B 
Rxl000 Open Defective- Ref. Nos. 208, 
Rxl000 4000 204A,204B 
Rxl000 Open Defective- Ref. No. 205 
Direct 10 
Rxl000 Open Defective- Ref. No. 207B 
Direct 0 Defective- Ref. No. 207B 
Rxl000 Open Defective- Ref. No. 207B 
Direct 0 Defective-Ref. No. 207B 
Rxl000 Open Defective- Ref. No. 207A 

Direct 0 Defective- Ref. No. 207A 
Rxl000 Open Defective- Ref. No. 207A 

Direct 0 Defective-Ref. No. 207A 
Rxl000 Open Defective- Ref. No. 207C 
Direct 25 Defective-Ref. Nos. 201, 

202, 203, 206, LM·32 Sock-
et s 

Direct 0 
Rxl000 Open Defective- Ref. No. 207A 

Direct 0 Defective- Ref. No. 207A 

Probable Cause of Incorrect Reading 

Defective Moving Coi l, Open, Short, or Grouud. 

Defective l' ield Coil , Ooen, Short, or Ground. 

Grounded Windings or Connections. 
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d. Circuit Analysis Using Test Set 1-56-A 
(1) General: Before attempting to use Test Set 

1-56-A, the instructions outlining its use and opera­
tion should be carefully studied in the first five 
paragraphs of Detailed Tests on Radio Sets, Section 
III of the Instruction Book for Test Set 1-56-A. 

(2) Cable Tests: If poor or erratic operation of 
the radio compass unit is noted, first, a continuity 
check on all plugs and connecting cables should be 
made in accordance with Par. 2 of the above refer­
ence. 

(3) Tube Testing: If all cable connections seem 
to be in good condition, the tubes should be tested 
on the Model 685 Tube Checker in accordance Witll 
Par. 3 of the above reference and the following 
Chart. 

Comm. Fil. Tube "IN" 
Tube Equiv. Selector Selector Position 

VT-65 6C5 6 40 BD 
VT-86 6K7 6 40 BCDE 

"VT-87 6L7 6 43 BCDE 
VT-91 617 6 41 BCDE 

Comm. Fil. Tube "IN" 
Tube Equiv. Selector Selector Position 

VT-93 6B8 6 35 *BEF 
0 CandD 

VT-107 6V6 6 45 BCD 

* Pentode Position. 

( 4) Voltage, Current, and Resistance Measure­
ments: If the trouble has not been located after per­
forming the preceding tests, voltage, current, and 
resistance mea urements should be made, using the 
Weston Model 665 Selective Analyzer and Model 
666 ocket Selector Unit. WIlen measuring tubes 
with top grids use .1 mfd to .5 mfd capacitor from 
grid to grotmd to prevent spurious oscillations. Set 
up the analyzer and socket selector block as in­
dicated under Pars. 4 and 5 of Section III of the 
Instruction Book for Test Set 1-56-A. The voltage, 
current, and resistance values should check within 
10% of those given in chart shown on Page 47 pro­
viding the following rules are observed: 

Test Set 1-56-A- Place Model 666, Type 1B Socket 
Selector Block in pin jacks above the meter in 

CIRCUIT ANALYSIS USING TEST SET 1-56-A 

Tube 
VT-86 VT-87 VT-93 VT-91 VT-65 VT-I07 

Type 

Conn . Conn . Conn. Conn. Conn. Conti. 
Block to lllocle to Blocle to Bloc)e to Block to Block to 
Ternl . Anal. Term. Ana l. Term. Anal. Term. Ana l. Term. Anal. Term. Anal. 

No. Jack" o. Jacks o. Jacles o. Jacks No. Jacks o. Jacks 
--------- ---

Plate 3 250V 3 250V 3 50V 3 500V 3 250 3 250 

Volts Gnd . - V Gnd. - V Gnd . - V Gncl . - V Gnd . - V Gml. - V 
--

P late 3 out SMa 3 out 2- 5Ma 3 out 2.5Ma 3 out 1M3 3 out 10Ma 3 out 25M a 

Current 3 inF- - Ma 3 in f' - Ma 3 ins - Ma 3 ins - Ma 3 in. -lV"'n 3 in !> - Ma 
---- --- --- --- ---------

2nd Det. 
6 

1

50V 
Screen 4 250V 4 250V Gnd. - V 4. 500V 4 250V 

Volts Gnd. - V Gncl. - V --- Gnd. - Gnd. - V 

VC 

6d 250V 
Gncl. - V 

------------- --------------------
2nd D el. 

~ 
1Ma 

Screen 4 out 2- 5Ma 4 out SMa 6 ins - Ma 3 out 1Ma 4 out 2.5Ma 

Current 4 ins - Ma 4 ins - Ma 3 ins - Ma 4 ins - Ma 

AVC 
6 out SMa 
6 in" - if" 

---1-'_----1-'_- -------~------

Cathode 8 5V 5V 8 lOY 8 25V H 25 V 8 
- V ~nd. - V Gnd. - V Gnd. - V Volts Gnd. - V Gncl. 
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Analyzer Model 665. Jeep "AC-DC" toggle switch 
on "DC." Place other toggle switch on "VOLTS-MA" 
position. Connect jumper between ground on the 
socket selector block and radio compass unit grolmd 
binding post. Ground tube shen through lead at­
tached to socket selector block. Connect short 
jumper cables between analyzer and socket selector 
block as indicated in the chart on Page 46. Select 
the proper meter scale and read scale accurately. 
Make all voltage measurements using outer pin 
jacks on socket selector block. 

Insertion of a cable pin in the inside jack pro­
duces an open circuit to provide for current meas­
urements. Resistance measurements are made from 
the proper terminal on the socket selector block 

Par. 16,1 

through the meter to ground. Resistance measure­
ments are always made with power disconnected 
and the "VOLTS-MA-OHMS" toggle switch in the 
"OHMS" position. 

Set up the radio compass without the vertical or 
loop antennas connected. 

Warm up for ten minutes. 
Set "LOOP GAIN" control to maximum clock­

wise position. 
Set "THRESH SENS" control to maximum clock­

wise position. 
Set "AUDIO," "COMPASS," and "LIGHTS" con­

trols to maximum clockwise position. 
Set tuning mech anism to low frequency end. 

Battery- 14 volts. 

CIRCUIT ANALYSIS USING TEST SET I -56-A 

}'Iatc 

Tubc Tubc 
Funclion Volts Ma 

---
t 

Loop COMP VT- 86 200 3.0 
Amp). ANT 203 3 .1 

LOOP 200 3.0 
---- ------

Mod. COMP VT- 91 88 .23 
No.1 ANT 122 0 

LOOP 50 .92 
------

Mod. COMP VT- 91 88 .22 
No.2 ANT 122 0 
Sidewall LOOP 50 0 

---- ------

Aud. COMP VT- 65 88 6.2 
Osc. NT 151 2.7 

LOOP 138 2 .6 
---- ----------

R-F Amp. VT- 86 200 4 .7 
- -----

First D et. VT- 87 200 .84. 
------

R-F Osc. VT- 65 74 5.6 
------

First I -F VT- 86 197 4·.5 

Sec. I-I' VT- 86 196 2.25 
---

Sec. D el. VT- 93 46 1.14 
--

AVC VT- 93 11 .9 1.6 
---

VT- I07 144. 10. 2 Compo Out. 

- 168 114.-;;-Phone Out. VT- I07 

* F irst DCl. I nj . Grid R cs. 49.SM Ohm. 
t Selector Sw itch Position. 

Ohms Volts 
------

1775 60 
1775 61 
1775 60 
-----

122M 74 
122M 81 
122M 69 
-----

116M 73 
116M 82 
116M 67 
-----

22M -
22M -
22M -

-----

1725 79 
-----

1750 72 
-----

23M -

-----

1775 77 
- --

1775 74 
-----

110M 46 
--- - --

125M 106 
--- ---

6800 167 
----

2950 184. 

47 

Scrccn Control Cathodc 
F it. Grid 

Ma Ohms Volts Ohms Volts Ohms 

---
.74 4·0M 6.6 107M 2 .76 635 
.75 40M 6.6 107M 2.8 635 
.74 40M 6.6 107M 2.76 635 

-- -----
.06 56M 6.65 4700 3.9 4200 
0 56M 6.65 4.700 14 .9 22M 
.25 56M 6.65 4700 2 .5 1000 

-- -- -----
.055 SSM 6 .8 4750 4.1 4100 
0 SSM 6.8 4750 14.9 22M 
0 55:M 6.8 4750 5.2 8200 

-- -- ---
- - 6 .9 820 12.8 2050 
- - 6.9 820 5.2 2050 
- - 6.9 820 5 .2 2050 
-- ---

1.2 31M 6.6 1 Meg. 2.8 450 
-- ---

3.6 21M 6.85 1 Meg.* 2.7 580 
-- ---

- - 7.0 50M 0 -
-- ---

1.18 28M 6.75 1 Meg. 2.5 200 
-- -- I--

.55 28.5M 6.85 62 4 .. 0 1550 
---

.29 100M 6.65 600M 1.8 2000 
-- I--

3.4 17M 6.75 250.5M 7 .7 noo -
.75 4650 6.85 600M - -

-- -
1.4- 2000 6.75 400M - - -
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e. -Inductance and Transformer Data 
~ 

:MuLual D.C. Res. Part of \Villdill g 
Ohms Ref. No. Des'cripLion Ref. No. Tenn. No. Ind. Tol. "Q" Ind. =----

LP-17-A Loop LP-17-A 2 to 4 50 uh ±5% 
.165 

85 Loop R-F Trans. 100 Prim. 6 .5 uh ±5% 75 uh 
.265 

2 to 1 
Sec. 

7.25 4 to 3 2 .05 mh ±1% 230 85 ub 

86 Mod. Trans. 101 Prim. 
37.3 3 to 2 6.65 mh ±1% 2It 

1.475 24.2 No.1 Top Grid .765 mh ±1% Prim. & 
Mod. Sec. to 5 Sec. 

1.495 25. 4 No. 2 Top Grid .785 mh ±1% 20t 
Mod. Sec. to 4 

1800 87 A-F Osc. Prim. 65. h ±10% Trans. G to T 
(Tap K) 

540 Sec. 
1 to 2 3.85 h ±10 0 

88 Antenna Prim. 
106. 4 Trans. 102 3 to 2 11 .3 mh ±5% 200* 

Sec. 
6. 8 

4 to 1 1 .945 mh ±1% 35 uh 

89 R-F Plate Prim. 
6.97 Trans. 103 #Red to 2 .0 mh ±1% 240* 

BIue 
2. 0 

3 to 5 .405 mh .381 
6 to 4 4·.0 uh ±1% 

90 Det. Grid Sec. 
6. 56 Trans. 104 3 to 6 1.9 mh ± 1% 240* 

6. 25 91 R-F Osc. Sec. 1.125 mh ± 1% Trans. 105 4 to 6 
Prim. 

9.25 
If2 to BIue 1 .86 uh ±5% 

92-1 1st I-F Prim. 160kCl 55. 0 Trans. Prim. 106 6 to 1 6 .275 mh ± 1% 57t 
92- 2 1st I-F 

57! J 
175 uh 

55. 0 Sec. 
Trans. Sec. 106 Top Grid 6 .3 mh ± 1% 

to 4 

92- 5 3rd I-F Prim. 55. 0 Trans. Prim. 108 6 to 3 6 .15 mh ± 1% 57t l 
125 nh 

55 .0 
93 3rd I-F Sec. 

57t f Trans. Sec. 108 5 to 6 6.3 mh ± 1 
(Cen. Tap 

----::: to 4,) 



e. Ind ltClance ====-- and Trans/or 
Ref.N ~::~;;;;~~~~::rnir:er~~DiG~2t:a~(:CO~1tl;i~1tiu;e~d~)~~~~~~~~~~~~~=cco=c~~~:::: 
~ 

9 
- Description 

2- 3 2nd I -F 

Part of Windi 11 " 

Ref. No. Term. N~. Ind. Tol. 

Prim. 

Par. 16e-17 

"Q" 
Mutual D.C. Res. 

Ind. Ohms 

57t ( 
55 .0 

Trans. Prim. 107 6 to 1 6.275 mh ±1% 
175 uh 

92-4 Sec. 55.0 2nd I-F 
Trans. Sec. 107 Top Grid 6.275 mh ±1% 57t) 

94 

95 

96-1 

96-2 

97 

Compass 
Out. Trans. 

Phone 
Out. Trans. 

+B Filter 
A-F C' . ll'CUJts 

+B Filter 
R-F C' ll'cuits 

R-F Ch k +A . . 0 e 
1-73-A CIrcuit 

Compass 
Ind' C Icator Field 

ompass Ind 
Moving Coil . 

to 4 

Prim. 
P to B 
Sec. 
G to C 

Prim. 
P to B 
Sec. 
F to G 

1 to 2 

1 to 2 

R to U 

2225 

10. h ±10% 

775 

3.55 h ±10% 

940 

8 .3 h ±10% 
HOO 

5.65 h ±10% 

260 

2.85 h ±10% 

260 

2.85 h ±10% 

.120 

65. uh ±5% 

2650 
±3.5% 31. h 2275 

.178 h ±10% 

24.5 1-1" T S to T 
1\, C '1 rap l>( "01:" _ I 0> ' Who to ."i"'''''' m Blk.) 2.12 ",h ±1 % 78§ 

t enotes Q easured on G· . t D,"",,, Q ;"M""," 0' Q,;;:,J R,d" 1000 ,yd, ;,d"',""~ bdd,,· I D, oo,,, Q n","", on Q.m "" (of "',' ooly, ~'m,.", f<om ,b, ,,,m' ,~'mbJy) ,,200 k' 
lj gell

otes 

Q measured on Q "" (of 00 01 oo'y i""" ",,, "m,.,d) ,,",ovod from 'h' fr,m' ,"~mb'y) ,,160 k,. 

TT enotes .ml easured on Q -meter of cads on bracket (removed froID the frame) at 70 kc. 
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cal Lel'min 'll -meter at 112.5 kc. 
, on coil form. 

17. CIl{ 
ltadio CUlT ALIGN 

aligned Compass SCR
MENT 

PROCEDURE 
Ollgl} and d' -246-A I b . 1 Y i a Justed b las een carefully 
Clt . llSI)e y the) f CUlts' cted bef nanu acturer and thor-
lui 1S su I ore shil) . ned 0 c 1 that tl. ment. The design of the 
JllSl Vel" 1 lell' ali" I 

tl 

lllelll ,) on" p' onment s 10uld be main-
1 Sao enon f . at th, d:' und' '',k .0 tune. B,lo" .. y ,d· 

dllculty' en It should be ascertained 
1S not caused by normal de-

teriorating influences, such as worn out vacuum 
tubes, blown [uses, improper operating voltages, 
broken cords, etc. Any questionable performance 
characteristics should be measured in accordance 
with Par. 18 before and after adjustment. All align-

""nt ,djllS""en" '" "",,,ible [<om th' top ""d 
top dght ,ide 01 the ohM"" See Fig· 30. ThO" ,d· 

justJ1len ts are: 

3rd 
1st 

2nd 
I-F 

I-F 
Ref. 

A.lig 
li're~llllellt R-F 

Detector 
R-F 

Grid 
Osc. 

I-F 
Ref. 

Ref. 
No. 

No. 

uell Loop cy 
Iter. 

Antenna Plate 

No. 
Ref. Ref. 

Ref. 
Ref. 

No. No. 
No. 

No. 
No. 

400 k 
20 c. 

Ok 19- 2 
112 c. 

20- 2 
·5 k 

19- 3 
20- 1 

19- 1 

c. 

91 
Pri . 92- 1 

Pri. 92- 3 
Pri.92- 5 

Sec. 92- 2 Sec. 92- 4 Sec. 93 



Par. 17a-17c 

a. Standard Alignment Conditions 

(I) Radio control box settings. 
(aJ Switch to "ANT." 
(b) "COMPASS," "AUDIO" and "LIGHTS" con­

trols to maximum clockwise position. 
(c) A 4000 ohm output m eter plugged into the 

"TEL" jack (this meter is part of Test Set 
I-56-A) . 

(2) Radio compass unit settings. 
"THRESH SENS" and "LOOP GAIN" con­
trols set to maximum clockwise position. 

(3) Signal generator se ttings. 
All signal generator settings are with 30% 
modulation at 400 cycles. 

(4) Artificial antenna. 

Th e artificial antenna consists of an 18" len a-th 
'" of single conductor, shielded, insulated cable of 

good electrical characteristics, a 50 mmfd capacitor 
and a 500,000 ohm re istor. The arrangement is such 
as to feed the signal along th e line through the 50 
mmfd capacitor to the top grid of the tube. The 
500,000 ohm resi tor is placed in series with the 
lead to the tube grid. The cable shield should b e 
grotmded to the signal generator at one end and to 
the radio compass unit at the other. This may b e 
made up in the form of a cable with suitable grid 
and shield clips at the free end to facilitate its ap­
plication to any tube. 

b. Average Stage-by-Stage Sensitivity 

The following required microvolt input, is for a 
standard output of 50 mi1liwatts, 4 to 1 signal to 
noise ratio (power ) , using a standard artificial 
antenna. 

Point of Microvolts 
Applied Voltage Input Freq. 

Grid, 2nd I-F Amp. 
Tube VT-86 190,000 112.5 kc. 

Grid, 1st I-F Amp. 
Tube VT-86 4,800 112.5 kc. 

Grid, 1st Detector 
Tube VT-87 300 112.5 kc. 

Grid, 1st Detector 
Tube VT-87 325 400 k c. 

Grid, R-F Amp. 
Tube VT-86 11.0 400 k c. 

"A T" Binding Post 4.0 400 kc. 
-;;- Reference Transmis-

sion Line 75"1" 400 k c. 

<> elec tor switch in "LOOP" position. Set up as 
shown in Fig. 10. Field strength to loop in micro­
volts per meter, equals the signal generator output 
to the r efer ence transmission line, divided b y the 
transmission line factor. 

-I- Microvolts per m eter . 
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All measurem ent made at 400 kilocycles, 30% 
modulated at 400 cycles. elector switch on "A T" 
position for all conditions except as noted. 

Output measured on output m eter (part of Test 
Set I-56-A) in "TEL" ja k , R ef. No. 208. 

c. Intermediate-Frequency A mplifier Alignment 

(1) Third I-F Stage Alignment. 
(a) Set frequency dial to 200 kilocycles. 
(b) Apply a 112.5 kilocycle signal to the top grid 

of the 2nd i-f amplifier Tube VT-86, using 
the standard artificial antenna. The signal 
generator should b e se t to deliver approxi­
mately 250,000 microvolts output. 

( c) Rotale adjusting screws, Ref. o. 92-5 and 
93, for maximum output, reducing the signal 
generator output as th e adju ting scr ews are 
rotated to k eep the output at approximately 
50 milliwatts. The input to this stage should 
be approximately 190,000 microvolts for 50 
milliwatts output after the adju tment has 
b een made. 

(2) Second I-F Stage Alignment. 

(a) Maintain all condition a for 3rd i-f align­
m ent as above in Par. 17 c (I) (a) . 

(b) Connect th e standard artifi cial antenna to the 
top grid of the 1 t i-f amplifier Tube VT-86 
and deliver a signal of 112.5 kilocycles to this 
grid. A signal trength of approximately 
10,000 microvolts may he r equired to get ap­
preciable output. 

( c) Adju t Ref. No . 92-3 and 92-4 for maximum 
output, reducing th e signal generator output 
as r equired to keep th e audio output at 50 
milliwa tLs. The input to this tage when 
properly aligned hould b e approxinlately 
4800 microvolts for 50 milliwatl output. 

(3) First I-F Stage Alignm nt. 

(a) Maintain all conditions a for 2nd i-f align­
ment in Par. 17 c (2) (a) abov , hiftinO' the _ t::> 

artificial antenna onneclion to lh top grid 
of the 1 t detector Tube VT-87. 

(b) The ignal generalor eUing should r emain 
at 112.5 kilocycles wilh a strength of 500-
1000 microvolt as r equired. 

( c) Adjust R ef. os. 92-1 and 92-2 for maximtun 
output, r educing -the input voltage required 
to k eep the output a t approximately 50 milli­
watts. When properly aligned, the input r e­
quired for 50 milliwatt output should b e ap­
proxim alely 300 microvolts. 

OTE : Th e en itivity as given in Par. 17 c (3 ) (c) 
above is m easured with the r-f oscillator functioni~ t::> 

as this is ql1ite n ecessary for accurate m easurement. 
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F I G. 3D- C IRCUIT ALlGN~!ENT A DJUSTMENTS 
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Par. 17tl-17/ 

d . R-F Oscillator Alignment 

(I) Tune radio compass unit to 400 kilocycles 
after ch ecking th e align point on the radio control 
box frequency dial. 

(2) Connect the artificial antenna to the top grid 
of the 1st detector Tube VT -87, and apply a 400 
kilocycle signal of approximately 1000 microvolts. 

(3) Adjust trimmer, R ef. N o. 19-1, for maximum 
output, r educing the signal gen er ator output as 
necessar y to maintain approximately 50 milliwatts 
output. The signal stren gth r equired for this stage 
should be approximately 325 microvolts for 50 mil­
liwatts output. 

(4) Tune the radio compass unit to 200 kilocycles 
and apply a 200 kilocycle signal. The sen sitivity for 
50 milliwatts output at this frequen cy should b e 
approximately the same as in Par. 17 b (3) above. 
The frequency dial calibration at this point should 
be within ± 3 kilocycles. Should the calibration b e 
off at this point it may be brought within the limits 
by rotating the oscillator padding screw, R ef. No. 91, 
until the r equired result is obtained. 

(5) R echeck the 400 kilocycle alignment point 
as in Par. 17 b (3) above a fter making this initial 
frequency dial adjustment. 

e. Detector Grid, R -F Plate, and Antenna Align­
ment 

(I) Connect the signal gen erator to the grid of 
the r -f amplifier Tube VT-86 through the standard 
artificial antenna . Tune the r adio comp ass to 400 
kilocycles and apply a 400 kilocycle sign al at a level 
of 50 microvolts. This signal strength may b e n eces­
sary to get an appreciable signal through th e am­
plifiers. 

(2) A djust trimmer, R ef. N o. 20-1, for m aximum 
output reducing the input as r equired to m aintain 
the output at approximatel y 50 milliwa tts. 

(3) Adjust trimm er , R ef. o. 19-3, for maximum 
output reducing the input voltage as n ecessar y to 
keep approximately 50 milliwatts output. The input 
required to secure this output should b e approxi­
mately II microvolts. 

(4) Connec t the artificial antenna to the "ANT " 
post u sing only the 50 mmfd cap acitor. A pply a 
signal of 5 microvolts and adjust trimmer , R ef. o. 
20-2, to m aximmu output, r educing th e "AUDIO" 
control so as not to exceed 50 milliwatt output. 

(5) Tune . the r adio compass unit to 200 kilo­
cycles and set the signal gen erator to deliver a 200 
kilocycle sign al at 5 microvolts. A required input in 
excess of 5 microvolts for standard 50 milliwatts 
output indicates misalignment of the r-f oscillator 
circuit with resp ect to the previousl y adjusted r-f 
circuits. This condition m ay b e improved as follows : 
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(a) Maintain condition in PalO. 17 d (5) abo e 
but in cr ease input to approximatel y 10 micro­
volts. 

(b) R edu ce th e "AUDIO" control 0 that the out­
put is not more than 50 milliwatt . Note 
exact output. 

( c ) Rotate adjusting screw, R ef. o. 91, about 
one-eighth turn clockwise and at the arne 
time r e tune the sign al gener a tor slightly for 
m aximum output. ote if there is an incr ea e 
or decrease in output m e ter r eading. If an in­
crease is noted continue turning the adjust­
m ent screw in the sam e direction while r e ­
tuning th e signal gener a tor for maximum out­
put. If a decrease is noted the direction o f 
rotation should b e reversed . The correct posi­
tion of the iron adjustment slug, so that the 
r-f oscilla tor h as th e proper r ela tion to the 
other r-f circuits, will b e at a point wher e 
furth er rota tion in either direction of the ad­
justm ent scr ew no longer r esults in an in­
crease in output. 

(d) R etune the radio com p ass unit to 400 kilo­
cycles and re tune the sign al gen erator to de ­
liver a 400 kilocycle sign al, a t a sign al 
stren gth of 5 microvolts. 

( e) R eadjust the oscilla tor trimm er, R ef. No. 19-1 , 
and r eadjust R ef. o. 20-1, 19-3, and 20-2 for 
maximum output. 

(f) R ep ea t the 200 kilocycle ad justment as in 
Par. ( c ) above. 

( g) The e"";d justm ents should be r pea ted until 
no furth er im provemen t can b e gained. This 
r epeti tion of ad justm en ts is necessitated b y 
the inh erent ch ar acteristic of the r -f oscil­
lator an d sh ould b e carefully follo w d to in­
su re b est alignment over the en tir e b and. 

f. Loop A lignment 

Set up the equipm ent as illustra ted in F ig. 10. 
Tur n th e loop parallel to th e t r ansmission line and 
set th e selector switch to th e "LOOP" posi tion. 

(I) T une th e radio compass lmit t o 400 k ilocycles 
and adjust th e sign al genera tor to th e same fre­
quen cy an d for an input of ap proxim a tely 100 mi­
crovolts p er m e ter a t th e loop . 

(2) A djus t trimmer capaci tor, R ef. o. 19-2, for 
max imum output on the ou tpu t meter in "TE L" 
j ack, R ef. N o. 208, or for maximum wing of the 
Tuning Meter 1-73-A . 

(3) Adjust "AUDIO" control for 50 milliwatts 
output with 4 :1 sign al to n oise ratio (power ) . 

(4 ) R edu ce sign al genera tor output as r equired 
after setting "AUDIO" con trol. The input r equired 
for stan dard output should h e approxim ately 75 
microvolts per meter a t th e cen ter of the loop. 



18. OVERALL PERFORMANCE TESTS 

a. General 

If at any time the oper ation of the equipment is 
question ahle, its p erformance should h e m easured 
in accordance with this p ar agraph. After m aking 
any m ajor repairs or adju tments, the performance 
should h e m easured to insure that they have h een 
properly mad e. 

b. Standard T est Conditions 

For th ese tests th e following conditions should h e 
maintained unless otherwise stated : 

(I) Sign al to noise ratio- 4 to 1 in power, or 
2 to 1 in vohage. The noise output is 12.5 milli­
watts when standard output is SO milliwatts or 7 
volts where standard output is 14.1 volts. 

(2) Standard output- SO milliwatts or 14.1 volts 
(signal and noise) . This output is m easured at the 
"TEL" jack, R ef. N o. 208, in the r adio control hox 
using output m e ter, p art of T est Set I-56-A. When 
operating with the selector switch in th e "ANT" 
position adjust the "AUDIO" control for standard 
signal-to-noise ratio. Wh en operating in the " COMP" 
position, adjust "AUDIO" control for maximum 
output. 

(3) Artificial antenna. 
For "A T" operation: SO mmfd and 500,000 ohm 

resistor. See Par. 17 a (4). 
For "COMP " operation: SO mmfd and 14 m eter 

effective h eigh t. 
(4) Standard modulation- 30% at 400 cycles. 
(5) Warm-up period- l0 minutes. 
(6) Low vohage suppl y- 14 volts. 

c. Sensitivity-" ANT" Operation 

et " THRESH SE IS" control a t m aximum. Ap­
ply a 400 kilocycle stamlard modulated signal to the 
"ANT " post. Set input a t approximatel y 5 micro­
volts. Tune the radio compass unit carefully to r es­
onance. Cut off modul a tion, leaving carrier on. Set 
"AUDIO" control to ohtain 12.5 milliwatts average 
noise OlltpUt. R estore modulation and reset micro­
volt input for SO milliwatt output. R epea t until SO 
milliwatts output is ohtained with the modulation 
on and 12.5 milliwatts noise with the modulation 
off. R epea t th e ahove procedure with the equip­
ment tuned to 300 kilocycles and 200 kilocycles. 
R ecord results on a form similar to that shown in 
Par. 18 l. 

d. Noise Level 

Oper a te the equipment in the "A T" pOSItIOn 
with th e "AUDIO" control on maximum and with 
th e "THRESH SENS" control full y clockwise. Con-
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Par.18-18g 

nect the "ANT" binding post to ground through the 
artifi cial antenna. Care should be taken to shield 
the radio compass lID it and the artificial antenna 
against pickup. Tune the equipment throughout 
the frequency range. Record the maximum noise at 
the various frequencies as shown in Par. 18 l. 
Minimum noise level can be measured by operating 
on "ANT" and adjusting the "AUDIO" control to 
minimum. Levels greater than .05 milliwatts indi­
cate probable trouble in either the dynamotor filter­
ing or in the second detector and audio amplifier 
circuits. 

e. Intermediate Frequency Rejection Ratio 

Operate the radio compass unit with the selector 
switch in the "ANT" position and measure the sen­
sitivity to the "ANT" binding post at the desired 
test frequency. Set the signal generator to deliver 
112.5 kilocycles (or nearest point for maximum out­
put) and increase attenuator output until SO milli­
watts "AUDIO" output is obtained. The ratio of 
the attenuator se tting at 112.5 kilocycles, to that at 
the desired test frequency is the intermediate-fre­
quency rejection ratio. Record results on a form 
similar to that contained in Par. 18 l. 

OTE: Harmonics of the signal will appear in the 
frequency range of the equipment at 225 and 337.5 
kilocycles. To avoid spurious responses select fre­
quencies in th e vicinity of 200, 300, and 400 kilo­
cycles. 

f. Image Rejection Ratio 

Measure th e sensitivity at the "A T" post with 
th e equipment functionin g in the "ANT" position 
at th e desired test frequency, and again with the 
signal generator tuned to 225 kilocycles above the 
test frequency, increasing the attenuator setting to 
give SO milliwatts output. Do not disturb the ttIDing 
of the equipment or the setting of any controls. 
Var y th e signal generator setting to give maximum 
response and readjust th e attenuator setting for 50 
milliwatts output. The ratio of the attenuator set­
ting at 225 kilocycles above the test frequency to 
that at the desired test frequency is the image re­
jection r a tio. Record results on a form similar to 
that contained in Par. 18 l . 

g. A V C Action 

Operate the equipment with the selector switch 
in the "A T" position and with the "AUDIO" con­
trol 11laximmn clockwise. Apply signals at test fre­
quen cies 30% modulated at 400 cycles according to 
Par. 18 l through the 50 m11lfd artificial antenna 
to "ANT" binding post and record 11lilliwatts out­
put against microvolts input. 



Par. 18h-18k 

h. Selectivity-" ANT" 

Measure the sensitivity of the equipment with the 
selector switch in the "ANT" position at test fre­
quen cies shown on chart Par. 18 1. Increase th e 
signal gen erator attenuator so that output is 10, 100, 
1,000, and 10,000 times the resonant frequency sen­
sitivity m easured. For each increase in input, vary 
the signal gener a tor frequen cy above and b elow the 
resonant point and r ecord results on a form similar 
to Par. 18 1. The selectivity or ban d width of this 
equipment is practically the sam e a t 400, 300, and 
200 kilocycles. 

i . Sensitivity- "LOOP" 

Mount loop b en eath referen ce transmISSIOn line 
as in Fig. 10 and oper ate the r adio compass unit 
with the selector switch in the " LOOP" position. 
Tune in signals at frequencies sp ecified in Par. 18 1 
and rotate loop for maximum pickup. Adjust the 
"AUDIO" control for signal to noise r atio of 4 to 1 
(power ) as in "ANT" sensitivity m easurem ent Par. 
17 c. R ecord microvolts p er m eter field strength at 
the center of loop for standard output on a form 
similar to that shown in Par. 18 1. 
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j. " COMPASS" Sensitivity, Uniformity, and Ac­
curacy 

Mount loop b en eath the reference transmission 
line a in Fig. 10. Oper a te on "COMP" using the 
50 mmfd l;.i. m e ter artifi cial antenna connected to 
"ANT " binding post. A djust the " COMPAS " con­
trol until 15° loop rotation produces full scale in­
dicator defiec tioll with an input of 1000 microvolts 
p er m e ter a t 300 kilocycles to the center of the 
loop. Without changing the position of the " COM­
P AS " control, r ecord the degrees loop rotation 
n ecessary to produce zero and full scale left and 
r ight indicator n eedle deflec tions for 50, 100, 1000, 
and 10,000 microvolts per m e ter input at t es t fre­
quencies according to Par. 18 1. 

k. Input for Full Scale Indicator Deflection 

This t est r equires a well hielded test room. Set 
up the radio compass according t o Fig. 10 and rotate 
the loop to 90° with the "COMP ASS" control set to 
m aximum clockwise position. R ecord the signal 
stren gth (microvolts p er m e ter ) at the center of the 
loop r equired for full scale indicator deflection 011 

a ch art similar to Par. 18 1. 



Par. 181 

, . Normal Performance Characteristics, Radio Compass SCR-246-A 

Test Point L LM M MH H 

Test Freq. ICc 200 250 300 350 400 

"ANT" Sens. uv 3.9 3.7 3.3 3.2 3 .0 

Noise Level mw 12.2 25.0 18.0 7.5 13 .0 

I-F Rej . Ratio 200M 250M 325M 375M 565M 

Image Rej. 
Ratio Greater than 500M 325M 215M 

"LOOP" Sens uv /m 76 83 77 77 77 

- - - --

100 0 0 0 0 0 0 

--
uv /m 

R 12.0 15.5 16 .0 21.0 22.5 
L 14 .0 13.0 16.0 21.0 20.0 

Compass 

1000 0 0 0 0 0 0 
Sensitivity --

uv /m 
R 12 .0 15.0 16.0 20.0 22.5 

Uniformity L 12.0 13.5 15.0 17.5 20.0 

-- ---- - -
Accuracy 100M 0 0 0 0 0 0 

uv /m 
R 12.5 15.0 15 .0 18.0 20.0 
L 10.5 12.5 12.5 15.5 17.5 

AVC Action 
Test Freq. 

uv 2.5 5.0 10 100 1000 10M 100M 500M 1 Volt 2 Volts 

400 Kc ----- - -
Mod. 30% mw 41 86 95 116 138 169 233 371 576 84.1 

--- - ----- ----- --
"ANT" 10 X 10 X 100 X 100 X 1000 X 1000 X 10000 X 10000 X 
Selectivjty HI LO HI LO HI LO HI LO 

-------- -
Test Freq. 
400 Kc Kc 2 .1 3 .1 2 .9 3.4 3.3 3.7 3.6 4.0 
Mod. 30% 
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Par. 18m 

m. Minimum Performance Characteristics, Radio Compass SCR-246-A 

Test Point L LM M MH H 
--

Test Freq. Kc 200 250 300 350 400 

"ANT" Sens. uv Not Worse Than 10 uv 

Noise Level mw Not Worse Than 50 mw 

I-F Rej. Ratio Not Less Than 100,000 to 1 

Image Rej. 
Ratio Not Less Than 100,000 to 1 

"LOOP" Sens. uv /m Not Worse Than 100 uv /m 

100 0 Not More Than ± 1 Degree 

--

uv /m R 
L Not More Than 30 Degrees Loop Rotation 

Compass ---- '----

1000 0 Not More Thall ± 1 Degree 
Sensitivity --

uv /m R 
Uniformity L Not More Than 30 Degrees Loop Rotation 

--
Accuracy 100M 0 Not More Than ± 1 Degree 

--

uv /m R 
L Not More Than 30 Degrees Loop Rotation 

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

uv 2.5 5.0 10 100 1000 10M 100M 500M 1 Volt 
AVC Action ----
Test Freq. -----------
400 Kc 
Mod.30% lOW 50 95 116 138 169 233 371 576 

# ±10 ±45 ±50 ± 50 ± 50 ± 50 ± 75 ±100 

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

"ANT" 10 X 10 X 100 100 X 1000 X 1000 X 10000 X 10000 r 

Selectivi ty HI LO JJr LO HI LO HI LO 

--- --------------
Test Freq. 
4.00 Kc Kc 4.5 4.5 4.7 4 .8 6 .5 6.5 8 .5 8 .5 
Mod.30% 

# Duc to thc grcat effcct of small variations in sensitivity, AVe limits are not properly applicable in this range 
of input signa l strength. 
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2 Volt 

841 
±150 

---



Par. 19 

V-SUPPLEMENTARY DATA AND LIST OF REPLACEABLE PARTS 

19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS 

Ref. 
No. 

1 

2 

3 

4 

5 

6 

Stock No. 
Name of 

Part Description 

RADIO COMPASS UNIT BC-373-A 
(Assembly Drawing No. E301-1) 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

CapacItor 

Capacitor 

Cornell Duhilier 
Type lWS 
.001 mid. mica 

Corne)] Dubilier 
Type 5 WS 
75 mmfd. mica 

Cornell Dubilier 
Type 5 WS 
50 mmid. mica 

Cornell Duhilier 
Type 3 WS 
.01 mid. mica 

Ref. No. 4-1 

Ref. No. 4-2 

Ref. No. 4-3 

Ref. No. 4-4, 

Cornell Dubilier 
Type 1 WS 
. 0065 mfd. mica 

Cornell DubiJier 
Type 1 WS 
.01 mfd. mica 

Ref. No. 6-1 

Ref. No. 6-2 

Ref. No. 6-3 

Ref. No. 6-4 

Ref. No. 6-5 

Ref. No. 6-6 
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Function 

I -F Trap 
resonator 

Antenna 
compensating 

Modulator 
coupling 

R-F bypass­
Mod. Sec. 

R-F bypass­
Mod. Sec. 

AVC filter-
1st I-F 

Plate coupling-
2nd Det. 

AVC filter­
Antemla Sec . 

AVC ftlter­
Antelma Sec. 

AVC filter­
Detector Grid 

Plate bypass­
R-F Oscillator 

AVC input 
filter bypass 

AVC line 
center bypass 

AVC line 
bypass 

F. A. C. 
Dwg. No. 

F26-501-1 

F26-500-6 

F26-500-5 

F26-502-1 

F26-501-10 

F26-501-8 



Par. 19 

19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (ConLinued) 

Ref. 
No. 

6 
(col1t'd) 

7 

8 

9 

10 

II 

Stock No. 
Nallle of 

Part 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Capaci tor 

Capacitor 

Descrip Lion 

Ref. No. 6-7 

Ref. No. 6-8 

Ref. 0.6-9 

Ref. No. 6-10 

Ref. No.6-II 

Cornell Dub ilier 
Type 1 WS 
.002 mfd. mica 

Ref. 0. 7-1 

Ref . . 0.7-2 

Micamold 
Type 34·5 
.14 mfd. 

Ref. 0.8-1 

Ref. 0.8-2 

Ref. 0. 8-3 

Cornell Dubi lier 
Type 5 WS 
100 mmfd. m ica 

Cornell Dubi lier 
Type 5 W 
250 mmfd . mica 

Ref. No. 10-1 

Ref. No. 10-2 

Micamold T ype 34.5 
.1 mfd . 

Ref. No. II-I 

Ref. No. II-2 

58 

FuncLion 

Serie padd r­
Loop Sec. 

R-F Plate pad 
and blocking 

Antenna 
blo king 

VC line 
bypa s 

L-V Dynamotor 
R-F filter 

R-F bypa -
P hone Output 
Transf. Primary 

Grid coupling­
P hone Ou lpu L 

Resona tor- udio 
Osc. Tran f. Pri. 

Ca thode bypa -
1 t Del. 

Resonator- A udio 
Osc. Transf. Pri. 

AVC Diode 
coupling 

R-F bypas -
3rd I-F Sec. 

J-F filter 
bypas 

VC bypa s-
1st udio rid 

Coupling-1st 
Aud io Grid 

F . A. C. 
Dwg. No. 

F26-501-5 

I' 26-503-2 

F26-500-7 

F26-500-10 

F26-503-1 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. Name of F. A. C. 
No. Slock No. Part Descrip tion Function Dwg. No. 

12 Capacitor Cornell Dubilier F26·500·14· 
Type 5 WS 
500 mmfd. mica 

Ref. o. 12·1 Resonator-
Modulator Pri . 

Ref. o. 12-2 R-F bypa s-
1st Audio 
Plate 

13 Capacitor Cornell Dubilier F26-504-10 
Type 5 RS 
250 mmfd. mica 

Ref. o. 13-1 Resonator-3rd 
1-1' Pri . 

Ref. o. 13-2 Resonator- 3rd 
1-F Sec. 

Ref. o. 13-3 Resona lor- 2nd 
1-F Sec. 

Ref. o. 13-4 Re onator- 2ncl 
1-F Pri. 

Ref. 0.13-5 Resona tor- 1st 
1-F Sec. 

Ref. o. 13-6 Resonator- 1st 
1-F Pri. 

Rei. o. 13-7 Grid coupling-
R-1' Osc. 

14 Capacitor 50 mmid. Erie F29-1-4 
Ceramicon 

Ref. o. 14-1 Temp. comp.-
3rd I-F Pri. 

Ref. o. 14,-2 Temp. comp.-
3rd I -F Sec. 

Ref. o. 14-3 Temp. comp.-
2nd I -F Sec. 

Ref. - o. 14·-4 Temp. comp.-
2nd I-F Pri . 

Ref. No. 14-5 Temp. comp.-
1st I -F Sec. 

Ref. o. 14-6 Temp. comp.-
1st I -F Pri . 

15 Capacitor 25 mmfd. Erie F29-1-3 
Ceramicon 

Ref. o. 15-1 Temp. comp.-
R-F ORC. Sec. 

59 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS 

Ref. Nam.e of 
No. Stock No. Part 

IS Capacitor 
(cont'd.) 

16 Capacitor 

17 Capacitor 

18 Capacitor 

19 Capacitor 

20 Capacitor 

21 Capacitor 

Description 

Ref. o. 15-2 

Ref. o. 15-3 

Ref. o. 15-4 

Ref. o. 15-5 

Ref. o. 15-6 

10 mmfd. Erie 
Cerarn:icon 

Ref. o. 16-1 

Ref. o. 16-2 

15 mmId. Erie 
Ceramicon 

Cornell Dubilier 
Type 1 RS 
700 mmid. mica 

Trimmer 25 mmfd. 

Ref. - o. 19-1 

ReI. o. 19-2 

Ref. o. 19-3 

Trimmer 25 mmfd. 

Ref. o. 20-1 

Ref. No. 20-2 

Variable 
Capacitor 

Ref. No. 21A 
321 mmid. section 

Ref. o.21B 
321 mmid. section 

Ref. No. 21C 
321 mmId. section 

Ref. No. 21D 
321 mmfd. ection 

Ref. No. 21E 
321 mmfd. ection 

60 

(Continued) 

Function 

Temp. comp.-
Detector Grid 

Temp. comp.-
R-F Plate 

Temp. -comp.-
Loop Sec. 

Temp. comp.-
Ant. e . 

Resonator-
Ant. Pri. 

Coupling-
Pri. and Sec. 

I-F coup.-
AVC Grid 

I-If coup.-
C Grid 

Series 
padder- R-F 
Osc. cc. 

Trimmer-
R-F 0 c. 

Trimmer-
Loop 

Trimmer-
R-F Plate 

Trinuner-
Det. GI'id 

Trimmer-
Antenna 

Antenna 
tuning 

R-F Plate 
tuning 

Detector 
Grid tuning 

R-F 0 c. 
tuning 

Loop tuning 

nt. 

F.A. C. 
Dwg. No. 

F29-1-2 

F29-1 -5 

F26-505-9 

F28-501-2 

F28-501·1 

F28-500 



19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

22 

23 -1 

23-2 

23-3 

Stock No. 
Nallle of 

Part 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Description 

Four Section Paper 

Ref. No. 22A 
1 mfd. section 

Ref. No. 22B 
.5 mfd. section 

Ref. No. 22C 
.5 mfd. section 

Ref. No. 22D 
.5 mfd. section 

Five Section Paper 

Ref. No. 23-1A 
.5 mfd. section 

Ref. o. 23-lB 
.5 mfd. section 

Ref. o. 23-1C 
. 5 mfd. section 

Ref. No. 23-1D 
. 5 mfd. section 

Ref. o. 23-lE 
.5 mfd. section 

Five Section Paper 

Ref. No. 23-2A 
.5 mfd. section 

Ref. o.23-2B 
.5 mfd. section 

Ref. No. 23-2C 
. 5 mfd section 

Ref. o. 23-2D 
. 5 mfd. section 

Ref. No. 23-2E 
.5 mfd. ection 

Five Section Paper 

Ref. No. 23-3A 
.5 mfd. section 

Ref. o. 23-3B 
.5 mfd. section 

Ref. o. 23-3C 
.5 mid. section 

Ref. No. 23-3D 
.5 mfd. section 

Ref. No. 23-3E 
.5 mfd. section 

61 

Function 

H-V filter 

Bias fi:ter­
Audio and Compo 
Output Grids 

L-V filter 

Audio fil ter­
Phone Output 
Trans. Pri. 

R-F Screen 
bypass 

R-F Cathode 
bypass 

H-V filter-
Audio Osc . 

H-V filter­
Audio Osc . 

Cathode bypass-
1st l-F 

Screen bypass-
1st and 2nd l-F 

Plate bypass-
1st and 2nd l-F 

Plate bypass-
1st Det . 

Screen bypass-
1st Det . 

R-F Plate 
bypass 

Bias filter- Compo 
and Phone Output 
Grids 

Plate filter-
1st Audio 

Cathode bypass-
1st Audio 

Cathode bypass-
2nd l-F 

Cathode bypass­
AVC 

Par. 19 

F . A. C. 
Dwg. No. 

B,301-166 

B301-165 

B301-165 

B301-165 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE P ARTS (Continued ) 

R ef. 
No. 

24 

25 

26-1 

26-2 

26-3 

26-4 

27 

28 

40 

Stod.: No . 
all1e of 
Part 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Capacitor 

Resistor 

Description 

Four ection Paper 

R eI. 0. 24,A 
. 4 mId . section 

Ref. 0. 24,B 
.5 mid. ect ion 

R ef. 0. 24C 
.5 mfd . ec tion 

R ef. 0.24D 
.5 mfd. sec tion 

T wo ec tion Paper 

Ref. 0. 25A 
3 mid . ction 

Ref . . 0.25B 
6 mfd. eclion 

T wo ec tion Pa per 

R ef. o. 26-] . 
.45 mfd. sec tion 

Ref. o. 26-1£ 
.45 mid. ec t ion 

Two ection Paper 

Ref. 0. 26-2 
.45 mid. sectiol1 

Ref. o. 26-2B 
.45 mid. section 

Two ection Paper 

R eI. No. 26-3A 
.45 mid. sec tion 

R ef. No. 26-3£ 
.45 ITud. sec tion 

Two Section Paper 

Ref. No. 26-4.A 
.45 mfd . ection 

Ref. o. 26-4B 
.45 mfd. ection 

3 mfd. P aper 

Cornell Dubilier 
Type 1 WS .005 mfd. 

Stack. Y2 watt 
20,000 ohms 
insulated ±5 

62 

Func tion 

Rc onator- Comp. 
Output Tra n f. Pri . 

creen bypass-
.V 

P lat iilter­
V 

H-V ii lter­
R- F tages 

P latc by pa -
Compo Ou tpu t 

ll-V fil tcr-
udio tages 

Screen by pass­
Loop mplifier 

Ca thode b pa -
Loop Ampli fi er 

Plate b pass­
Loop mpli fi cr 

SCI'eell by pa 
M odu lator 

P late bypa ,, ­
Modul ator 

Cathode de oupli ng­
R-F mp. and 1st D el. 

Ca thode bypa -
Modula tors 

Ca thode bypass­
Modula tor 

Audio 0 cill ator 
feedback 

Grid coup .­
Compo Output 

1' . A . C. 
Dwg. No 

B301-162 

C301-164 

B301-163 

B30] -163 

B301-163 

B301-163 

B301-189 

F26- U1-7 

F62H-203-S 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

40 
(cont'd. ) 

41 

42 

43 

Stock No. 
aIIle of 
Part 

Resistor 

Resislor 

Re i lor 

Resi lor 

Description 

Ref. 0. 40-1 

Ref. o. 4·0-2 

Ref. No. 40-3 

Ref. o. 4·0-4 

Ref. 0. 40-5 

Hef. o. 4·0-6 

Slack. V2 walt 
4000 ohms 
in ulated ±5 

Hef. o. 4.1-1 

Ref. 0. 41-2 

tack. V2 watt 
500,000 ohms 
insulated ± 5 0 

Ref. o. 4·2-1 

Ref. 0. 42-2 

Hef. o. 4·2-3 

Stack. V2 watt 
75,000 ohms 
insulated ±5 0 

Ref. 0.43 -1 

Ref. 0. 43-2 

Ref. No. 43-3 

Ref. o. 43-4· 

Ref. No. 43-5 

63 

F.A. C. 
Function Dwg. No. 

Shunt resi tor­
"LOOP GAIN" 
control 

Voltage divider­
Audio Osc. Transf. 
Sec. 

Plate filter- A VC 

Screen bleeder­
AVC 

Plate filter­
H-F Osc. 

Voltage divider­
udio Osc. Transf. 

Sec. 

Cathode bias­
Modulator 

Cathode bias­
Modulator 

Static leak­
Antenna 

Compensating­
Del. Grid 

Grid Resi tor­
Compo Output 

Screen voltage 
divider- Loop mp. 

Screen voltage 
divider- Loop Amp. 

Screen voltage 
divider- 1st Det. 

Screen voltage 
divider- 1st I-F 

Screen voltage 
divider- A VC 

F62B-402-5 

F62B-504-5 

F62B-753-5 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

43 
(cont'd. ) 

44 

4·5 

Stock No. 
Nam.e of 

Part 

Resistor 

Resistor 

Resistor 

Description 

Ref. No. 43-6 

Ref. No. 43-7 

Stack. Vz watt 
100,000 ohms 
insulated ±5% 

Ref. o. 4.4-1 

Ref. No. 44.-2 

Ref. 0.44-3 

Ref. o. 44.-4 

Ref. 0.44-5 

Ref. 0.44-6 

Ref. o. 44.-7 

Ref. o. 4.4-8 

Ref. No. 44·-9 

Ref. o. 4.4-10 

Ref. o. 44.-11 

Stack. Vz watt 
250,000 ohms 
insulated ±5 0 

Ref. No. 45-1 

Ref. No. 4·5-2 

Ref. 0. 45 -3 

Ref. 0.45-4 

Ref. No. 4·5-5 

64 

Function 

Screen voltage 
divider- R-F 
Ampli fier 

P late load-
1st Audio 

VC fi lter-
1st Det. 

Plate load­
Modulator 

Screen bleeder­
Modulator 

P late load- C 

AVC filter-
R-F mp. Gr id 

Bias filter- Compo 
and Phone Output 
Grids 

A C ftlLer-
1st I-F 

Diode load- . VC 

creen voltag 
divider­
Modulator 

Compensatillg-
2nd I-F ec. 

Grid Leak- Loop 

Cathode bleedcr-
O. 1 Modulator 

Ca thode bleedcr­
No.2 Modu lator 

Grid leak- A C 

Grid leak-
Phone Ou Lpu t 

Grid leak-
1 t Audio 

F.A. C. 
Dwg. No. 

F62B-I04-S 

F62B-254-5 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. Name of F.A. C. 
No. Stock No. Part Description Function Dwg. No. 

45 Resistor Ref. No. 45-6 Compensating-2nd 
(cont'd.) I -F Primary 

Ref. No. 45-7 Compensating- 1st 
I-F Secondary 

Ref. No. 45-8 Compensating- 1st 
I-F Primary 

46 Res' stor Stack. Y2 watt F62B·I02 .5 
10000bms 
in ulated ±5% 

Ref. No. 46·1 Plate filter-
Loop Amp. 

Ref. No. 46·2 Catbode sbunt-
No.1 Modulator 

Ref. No. 46·3 Plate filter-
1st Det. 

Ref. No. 46·4 Plate filter-
1st and 2nd I ·F 

Ref. No. 46·5 Plate filter-
R-F Amp. 

Ref. 0. 46·6 Plate 
compensator-
R·F Osc. 

4.7 Resistor Stack. Y2 watt F62B·S02.S 
50000bms 
in u]ated ±S% 

Ref. 0.47·1 Voltage divider-
Audio Osc. Transf. 
Sec. 

Ref. 0.4,7·2 Voltage divider-
Audio Osc. Tran f. 
Sec. 

48 Re istor Stack. Y2 watt Cathode bias- F62B·lS2.S 

lS00 ohm 2nd I·F Amp. 
insulated ±S% 

4·9 Resistor Stack. Y2 watt F62B.S03.S 

50,000 ohms 
insulated ±S% 

Ref. No. 49-1 Decoupling-
1st Audio Grid 

Ref. No. 49·2 Voltage divider-
R-F Screen 

Ref. No. 49-3 Grid leak-
R·F Osc. 

Ref. No. 49·4 Audio Diode load 

65 



Par. 19 

19. REFERENCE LIST AND TABLE OF REPLACEABLE PART (Continued) 

Ref. 
No. 

50 

51 

52 

53 

54 

55 

56 

57 

Stock No. 
aIDe of 
Part 

H is tor 

Resistor 

He i tor 

R tor 

He i tor 

Hesistor 

Re istor 

He i tor 

De cription 

tack. Y2 wa Ll 

400 ohm 
in sulated ±5 

tack. Y2 watt 
10,000 ohms 
in uJated ±S 

Rer. o. 51-1 

Ref. o. 51-2 

Ref. o. 51-3 

Ref. . o. 51-4 

tack. Y2 wa Ll 

600 ohms 
in lliated ±5 

Her. o. 52-1 

Her. o. 52-2 

tack. Y2 wa tt 
25,000 ohm 
in ulatecl ±5 

Ref. o. 53-1 

Hef. o. 53-2 

taek. Y2 watt 
200 ohm 
in lliated ±5 Yc 

tack. Y2 watt 
500 ohms 
in uJaled ±5 

La ·k. Y2 watt 
300 ohms 
insulated ±5 Yc 

tack. Y2 watt 
2000 ohm 
in lliated ±S Yc 

HcI. o. 57-] 

Her. o. 57-2 

66 

Function 

Cathode bia -
R-F mp. 

Plate filtr­
Modulator 

Plate filter-
IIdio 0 . 

P late filter­
udio 0 . 

udio io Ie 
load 

Catbocl bia ­
Loop mp. 

athod bias 
c1ivicler- C 

cre n voltage 
di icler-
1s t ' 1. 

n- fLit r -

1 t lldio Plate 

Cathod bia -
1 t I-F 

athode bia -
1 t D l. 

athod bias­
] t L1dio 

athode bias­
IIdio 0 . 

F. A. C. 
Dwg. o. 

F62B -4.01-5 

F62B -I03-5 

1!62B-601-5 

F62B-253-5 

F62B-201-5 

1! 62B-501-5 

1! 6~ B-301-5 

F62B-202--
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

58 

59 

60 

61 

62 

63 

69 

70 

71 

72 

73 

80 

81 

85 

Stock No. 
Name of 

Part 

Resistor 

Resistor 

Resistor 

Resistor 

Re istor 

Re istor 

Resistor 

Resi tor 

Resistor 

Re i tor 

Resistor 

Variable 
Resistor 

Variable 
Resistor 

Description 

Stack. Y2 watt 
300,000 ohms 
insulated ±5% 

Stack. Y2 walt 
200,000 ohms 
insulated ±5% 

Stack. Y2 watt 
40,000 ohms 
insulated ±5 0 

Stack. Y2 walt 
1,000,000 ohms 
insulated ±5% 

Stack . Y2 walt 
700,000 ohms 
insulated ±5% 

Stacie Y2 walt 
350,000 ohm 
insulated ±5 0 

Stack. 1 wall 
2,000,000 ohms 
insulated ±5 fa 
Stack. 1 walt 
4000 ohms 
insulated ±5% 

Stack. 1 watt 
3000 ohms 
insulated ±5 0 

Ref. No. 71·1 

Ref. o. 71 ·2 

Stack. 1 watt 
200 ohms 
insulated ±5% 

C1ar. 3 watts 
21 ohms 
l"Jex. ±5 0 

25000bms 
Threshold 
Control 

6000 ohms­
Loop Gain 
Control 

Loop Tran f. Part of Ref. No. 100 

67 

F. A. C. 
Function Dwg. No. 

Voltage divider- F62B·304·5 
AVC Diode 
load 

Compensator- F62B·204·5 
3rd I·F 
Primary 

Screen voltage F62B·403·5 
divider-
1st I·F 

Fiher- F62B·I05·5 
AVC line 

oltage divider- F62B·704·5 
A VC Diode load 

Compensator- F62B·354·5 
R·F 
Amp. Plate 

Filter- F62C·205·5 
AVC line 

P late filter- F62C·402·5 
Compass Output 

Plate fiher­
Phone Output 

Plate filter­
Phone Output 

Bias resistor­
Phone and 
Compass Output 

Heater 
dropping-
AVC 

"THRESH 
SENS" 
Control 

F62C·302·5 

F62C·201·5 

B301.218 

F36·504 

"LOOP GAIN" F36·503 
Control 

B30l·58 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PART (Conlinued) 
==7=======================~====~====================================~~~~ 
Ref. Na:m.e of F. A. C. 
No. Stock No. Part De criplion Function Dwg. No. 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

100 

101 

102 

103 

Mod. Transf. 

-F 0 e. 

Ant. Transf. 
Coils 

R-F Plate 
Transf. 

Det. Grid 
Coil 

R-F Ose. 
Transf. 

I-F Coils 

3rd I-F 
Sec. Coil 

Part of Ref. o. 101 

Special 

Part of Ref. 0.102 

Part of Ref. 0.103 

Part of Ref. o. 104 

Part of Ref. 0. 105 

(Ref. o. 92-1 Primary) 
(Ref. 0.92-2 ondary) 
Both part of R f. 0.106 
(Ref. 0.92-3 Primary) 
(Ref. o. 92-4 eeondary) 
Both part of Ref. o. 107 
(Ref. o. 92-5 Primar ) 
Part of Ref. o. 108 

Se ondar-y 
Part of Rei. o. 108 

Compo Output pe ial 
Tran f. 

Phone Output pe ial 
Tran f. 

-F Choke p cial 
Ref. 0.96-1 
Ref. 0.96-2 

R-F Choke pecial 

I-F Rej. I-F Trap 
Coil ssy. 

Loop Tran f. Include 85, 19-2, 15-4., 
ssembly 44-11, 161, 162-] , 165, 

119, 120 

Mod. Transf. Includes 86, 12-], ] 60, 
Assembly 163, 166, 119, 179 

nt. Transf. 
Assembly 

R-F Plate 
Transf. 

In ludes 88, 20-2, 15-5, 
15-6, 16-1, 44-12, 157-1, 
164, 167, 119, 120 

Includes 89, 19-3, 15-3, 
6-8,63, 157-5,168, 119, 
120 

68 

B301-74 

F43-S00 

B301-66 

B301-70 

B301-73 

B301-68 

B301-7S 

D301-76 

F43-S01 

F43-S02 

F4·3-S03 

F 4-511 

B301-24S 

D301-173 

D301-172 

D301-177 

D301-176 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

104 

105 

106 

107 

108 

no 

117 

U8 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

Stock No. 
Nallle of 

Part 

Det. Grid 
Transf. 
Assembly 

R-F Osc. 
Transf. 
Assembly 

1st I-F 
Transf. 
Assembly 

2nd I-F 
Transf. 
Assembly 

3rd I-F 
Transf. 
Assembly 

Relay 

Description 

Includes 90, 20-1, 15-2, 
42-2, 157-2, 162-2, 169, 
119,120 

Includes 91, 19-1, 15-1, 
18, 13-7,40-5,157-3, 
170, 119, 120 

Includes 92-1, 92-2, 14-6, 
14-5, 13-5, 13-6, 45-7,45-8, 
159, 162-3, 171, 119, 120 

Function 

Includes 92-3, 92-4, 14-3, 
14-4.,13-3,13-4,44-10,45-6, 
158,162-4,172,119,120 

Includes 92-5, 93,14-1, 
14.-2,13 -1,13-2,59, 157 -4, 
173, 119, 120 

D. P. D. T. Coil 
79 ohms D -C Res. 

Ant. switching 

F.A. C. 
Dwg. No. 

D301-175 

D301-174 

D301-17R 

D301-179 

D301-18 

F49-500 

Binding Post Push Type with Antenna B301-183 
locating pin 

Binding Post Wing Nut Type 

Coil Frame Brass- Wh. N. P. 
Stud- Long 

Coil Frame Bra s-Wh. N.P. 
Stud- Short 

Tuning Shaft 
Adapter Assy. 

Adj . Cover Spring Slug 
type stamped 
"PUSH" 

Coup. Shaft 
ssembly 

Capacitor 
Stop Mechanism 

Spacer 

Insulator Alsimag 196 

Stud Brass Cad. Plate 

Strap Capacitor Mtg. 

Socket Amphenol Octal 
Ceramic 

69 

Ground 

For R-F and I -F B301-6 
Transf. Assems. 

For R-F and I-F B301-161 
Transf. Assems. 

For attaching 
Tuniug Shaft 
MC-124 

B301-149 

For"LOOP GAIN"B301-124 
and "THRESH 
SENS" controls 

For Vari . B301-152 
Cap. drive 

For Vari. R.C.C. 
Cap. ch'ive 2-19-10 

For Tube VT -93 B301-112 
Grid tud 

For Tube VT -93 B301-113 
Grid tud 

For Tube VT-93 B301-111 
Grid 

For 23-1, 23-2, B301-100 
23-3,24. 

For Vacuum F34-602 
Tubes 

o. 
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19. REFERENCE LIST AND TABLE OF REPLACEAB[ E P RT (Continued) 

Ref. 
No. 

130 

131 

132 

]33 

134 

]35 

136 

137 

138 

139 

J.i1.0 

141 

J.i1.2 

143 

144 

145 

14·6 

147 

Stock o. 
Name of 

Part 

rm.a ture 
Assembly 

D e eription 

W ith hea rin gs 

Ball Bearin g Part of Rcf. 0 .] 30 

Brush y . (Low oltage) 
Po iti v 
(Lo, V ltag ) 

ega ti e 

Bm h y. (High Voltage) 
Po itivc 
(Hi gh Voltage) 

egative 

E nclo ing luminl.lm 
Cover 

Low oltage With hru h holdcr 
Bearing 
Bracket 

High Voltage Wi th bru h h ldcr 
Bearin g 
BI'ack t 

F ield Coil 

Covcr Plate POl' 13 , ]36 

Bru h Tl old er For 132, J 33 
cr w Cap 

T ie Rod teel 

Dynamotor Steel 
Pole Pieccs 

Dynamotor 
Brkt. ssy. 

Grid Lead 
y . 

Grid Lead 

Gr id Lead 
s y. 

Grid Lead 
sy. 

nt. T erm. 
Board 

IUITl. (with in sert) 

Bakelite 
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--'==-----..:: 

F.A. C. 
1, un tion D,\, 0'. Jo . 

B301-230 

For D ynamo tor B301-229 
M-29-

For namotor B301-227 
D ' 1-29-

F r Dynamolor B301-228 
M-29 -

For D namotor C.E. 
if -29- 0, 1996C!.-1 

FOt, .E. o . 

For D nam t r 

, M-29-

For D na motor 
M-29-

26201 
23610-1-X 

E o. 
26201 
23610-2-X 

c.E. o . 
21668-W ~082 

tor .E. o. 

For namotOI' 
DM-29-

1" I' , namolor 
DM-29-

F r Tub T-91 

26207 

.E. 1 o. 
~3607-2 

.E. o. 
17042-310 

c.E. o. 
21667 

B301-160 

301-207 

For Tub T-91, B301-_06 
T-86, T-87 

For Tube T-93 B301-_20 

F r Tuh T-93 £301-205 

B301-96 



19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

Stock No. 
Name of 

Part 

Loop Term. 
Board 

udio Term. 
Board 

Dyn. Filter 
Board 

Small Shield 

Large Shield 

Description 

Under Cbas is 
25 Lug 

nder Chassis 
17 Lug 

nder Chassis 
16 Lug 

Aluminum 

Aluminum 

Bracket ssy. Alum. with Eyelets 

Cable upport Bakelite 
As embly 

Terminal 

Insulator 

Coi l Bottom 
ssembl 

Bra s Cad . PI. 

lsimag 196 

Ref. o. 157-1 
Part of Ref. No. 102 
Ref. o. 157-2 
Part of Ref. o. 104 
Ref. o. 157-3 
Part of Ref. o. 105 
Ref. o. 157-4 
Part of Ref. No. 108 
Ref. No. 157-5 
Part of Ref. o. 103 

Coil Bollom Part of Ref. No. 107 
As emllly 

Coil Bottom Part of Ref. o. 106 
A embly 

Coil Bottom Part of Ref. No. 101 
Assembly 

Coil Bottom Part of Ref. o. 100 
ssembly 

Grid Brkt. 
ssembly 

Ref. 0. 162-1 
Part of Ref. o. 100 
Ref. o. 162-2 
Part of Ref. o. 104 
Ref. o. 162-3 
Part of Ref. o. 106 
Ref. o. 162-4 
Part of Ref. No. 107 

71 

Function 

Standoff 

Standoff 

Par. 19 

F.A. C. 
Dwg. No. 

B301-101 

B301-98 

B301-102 

B301-198 

B301-196 

B301-203 

B301-10S 

F38-S06 

B301-199 

B301-33-1 

B301-33-3 

B301-33-2 

B301-34 

B301-33-4 

B301-44 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PART (Continued) 

Ref. 
No. 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

DM-29-A 

MC-136 

MC-202 

SO-107 

Stock No. 
Name of 

Part 

Top Plate 
Assembly 

De cription 

Part of Ref. o. 101 

Grid Bracket Part of Ref. o. 102 
ssemhly 

Can 

Can 

Can 

Can 

Can 

Can 

Can 

Can 

Can 

Var. 
Capacitor 
Mtg. Washer 

Val'. 
Capacitor 

Part of Rei. o. 100 

Part of R f. o. 101 

ParI' of Ref. o. 102 

Parl of Rei. o. 103 

Parl of R I. o. 104 

Part of ReI. o. 105 

Part of Ref. o. 106 

Part of Ref. o. 107 

Part of Ref. o. 108 

St el Cad. P1. 

Gum Rubber 

Mtg. Grommet 

Gasket eopren e 

Top Cover lum. with 
ssy. Snap lide tuds 

Bottom Cover hnmnum 

s embly 
ut- pe ial Aluminum 

Dynamotor 
DM-29-

Coupling 
MC-136 

Right ngle 
wivel 

Tube hield For m tal tubes 
MC-202 

Socket 
SO-107 

14 Conductor 

72 

Function 

Loop hi Id 

od . hield 

Ant. hi Icl 

R-F Plat 
shield 

t. Grid 
hi Icl 

R-F 0 c. 
hi Id 

1 t I-F 
hjeld 

2nd I-F 
hi Id 

31'cl I-P 
hield 

F.A. C. 
D, <Y . o. 

B301-46 

B301-43 

B301-56-2 

B301-16 

B301-57 

B301-54 

301-56-1 

301-48 

B301-15-1 

B301-15-2 

301-47 

. 21 F48-81 

For R f. o. 21 F51-12 

For D namolor F4.8- 01 
1-~9-

301-3 

D301-4 

For R f. o. 101 B301-211 

IT- Powcr 
uppl 

• or FI , . Tuning 
haIt 

D301-2 

Br ez o. 
F124-1-10 

For Tub T -86, B301-155 
T-87, T-9l, 
T-93 

For J uncti n 
Box abl 

F34-5 0 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

SO-88 

VT-65 

Vl -86 

VT-87 

VT-91 

VT-93 

T-I07 

201 

202 

203 

204 

205 

206 

Stocl{ No. 
Nallle of 

Part Description 

Socket 4 Conductor 
SO-88 

Tube VT-65 Met al 

Tube VT-86 ietal 

Tube VT-87 Meta l 

Tube VT -91 M elal 

Tube VT-93 Meta l 

Tube VT-I07 Meta l 

RADIO CONTROL BOX BC-374-A 
(Assembly Drawing No. D303-13) 

Resist or Stack. Y2 watt 
600 ohms ±5% 

Resistor Slack. Y2 walt 
100 ohms ±5% 

Resislor 25 ohms 10 watts 
with Term. Bd. 

ariab le 3 Section "AUDIO" 
ResiSlor Control 

Ref. No. 204.-A 
4000 ohm section 

Ref. 0.204-B 
8000 ohm sec tion 

Ref. 0. 204-C 
10,000 obm section 

Variable 2 section "COMPASS" 
Resistor Con lrol 

Ref. 0. 205-A 
2000 ohm section 

Ref. 0.205-B 
4000 ohm "L" pad 

Variable 2 watt 50 ohms 
Resistor \Vi re wound 

73 

F. A. C. 
Function Dwg. No. 

For Cord F34-552 
CD-362 

R-F Osc. Audjo F61-521 
Osc. 

Loop R-F Amp\. F61-503 
Ant. R-F Ampl. 
1st 1-1' , 2nd I-F 

1 t Det. 

Mod. No.1, 
Mod. No. 2 

2nd Det. & 
1st And. , 

F61-504 

F61-502 

F61-501 

A VC Ampl. & Rect. 

Compo Output, F61-541 
Phone Output 

Voltage F62B-601-5 
divider 

Voltage F62B-I01-5 
divider 

Pilot Light B303-33 
dropping 

Phone Vol. F36-502 
Control 

Compass sensi- l' 36-501 
tivit y Control 

"LIGHTS" F36-500 
Control 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

207 

208 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

1-74 

LM-32 

SO-107 

Stock No. 
NaIne of 

Part 

Switch 

Phone Jack 

Knob 

Knob 

Knob 

Knob 

Description 

6 pole 4 position 
with A-C switch 

Ref. 0.207-
Panel Wafer 

Ref. o. 207-B 
Rear Wafer 

Ref. o. 207-C 
On-Off WaIer 

ingle pring 

Marked" DIO" 

Marked" MP 

lum. Die a ting 

Marked "LIGHT " 

Crank y . With haft 

Light 
Reflector 

lum. with in ert 

" 

Dial and Worm driven dial ca le 
Gearing As y . 

Miter Gear Yz P.D. 

Spa er lum. Tubing 

Function 

Power 

For Plug PL-SS 

For " DI " 
ontrol 

For "COMP . 
ontrol 

For elector 
witch 

For "LIGHT " 
ontrol 

For luning 
m cbani m 

To spa e dial 
from panel 

F.A. C. 
Dwg. o. 

F40-500 

F34·-600 

F30-500-1 

" F30-500 

F30-501 

F30-502 

B303-14 

B303-31 

B303-5 

F58-504 

F36-S04 

Wa her F It B303-35 

pacer lum. Tubing -107 FS6-S02 

Panel A y. With dial al inde " 303-12 
and pilot lamp ock t 

Spare lamp lu:minum For Lamp LM-32 B303-11 
holder 

Box Assembly Wi th four nap lid D303-6 

et crew lien #6 Part of Ref. B303-_2 
Wrench 0. 223 

crew Blank n ad For dial g aring B303-34 

Tuning We ton Mod ) 606 To facilitate F32-S00 
Meter 1-74 Modified tuning 

Lamp LM-32 3 III tJ'ument For met rand F3S-S00 
al I1Iu 111. 

ocket 14 onductor For Junction F34-SS0 
SO-107 Box ahle 
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

250 

251 

252 

253 

254 

300 

FT-209 

PL-I08 

350 

351 

352 

353 

354 

355 

356 

357 

358 

Stock No. 
Nam.e of 

Part Description 

MOUNTING FT -207-A 
(Assembly Dwg. No. E302-1) 

Mounting 
Frame 

Ret. and feet 
Assembly 

Dust Cap 

Dust Cap 
Spacer 

Relea e 
Screw 

Dural with steel 
rear points 

Ref. No. 251-1, front 
Ref. No. 251-2, rear 

Neoprene 

Alum. Tubing 

Steel 

CORD CD-362 
(Assentbly Drawing C312-1) 

Flexible 
Conduit 

Conduit 

Ys I.D. Neoprene 
coated shielding conduit 

Alum. with coupling 
Elbow nut 
FT-209 

Plug PL-I08 4 Conductor 

Function 

FLEXIBLE CONDUIT ASSEMBLY INCLUDING JUNCTION BOX 
(Assembly Drawing No. D313-6) 

Junction Alum. casting with 
Box latch studs 

Term. Bd. Bakelite 
Assembly 

Cover Alum. with latches 

Radio % I.D. eoprene 
Compa coated shielding 

nit Cable conduit 

Radio % I.D. eoprene 
Control Box coated hielding 
Cable conduit 

Indicator Yz I.D. Neoprene 
Cable coated shielding 

conduit 

Command Yz I.D. Neoprene 
Rec. Cable coated shielding 

conduit 

Connector Aluminum For % conduit 

Locknut luminum For % conduit 
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F . A. C. 
Dwg. No. 

D302-11 

C302-10 

B302-22 

B302-23 

B302-20 

B312-2 

F70-2 

F34-502 

C313-14 

C313-2 

C313·13 

D313-7-3 

D313-7-4 

D313-7-1 

D313-7-2 

F18-505 

F19-505 



Par. 19.20 

19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued) 

Ref. 
No. 

359 

360 

361 

362 

FU-28 

PL-ll3 

PL-127 

400 

401 

402 

403 

4·04 

405 

406 

407 

408 

50-88 

LM-32 

50-93 

Stock No. 
Nam.e of 

Part 

Connector 

Locknut 

Connector 

Locknut 

]!use F -28 

Plug PL-ll3 

Plug PL 127 

De cription 

luminum 

Aluminum 

Aluminum 

Aluminum 

Bus. 15 mp. 

4. ConducLor 

14 Condu tor 

LOOP LP-17-A 
(Assembly Drawing o. E305-21 ) 

Housing Zeppelin TYI 

eck Ca til1g luminum 

Loop Assy. 

Loop haft 
embly 

Wi nding ancl hi ld 

Cover Plug luminum 

Zero Index 111m. Bronz 
Ca ting 

Scre w ;l.i -28 X I" 
Hex. lTd. te I 

Gasket 

Gaske t 

eoprcne 

eopren 

Socket 0-88 4 onductor 

COMPASS INDICATOR I-73-A 
(A sernbly Drawinty o. F32-501) 

Lamp LM -32 3 r n trumcn t 

Socket 0-93 4 Conductor 

Fun ction 

For Y2 condui t 

For Y2 conduit 

For Va conduit 

For Va condu it 

To LI'eamlin 
loop 

F. A. C. 
Dw<r. No. 

F18-503 

F19-503 

F18-502 

F19-502 

F31-500 

1; 34-501 

F34-500 

C305-28 

E305-12 

D305-6 

B305-14 

C305 -27 

B305-19 

1<'52-503 

J. or 11 f. o. 404 F45-500 

For 0 ket 
0-88 

F4.5-501 

For Cord CD-362 ['34-552 

For meter 
illumination 

For .J unction 
Box ab le 

F35-500 

I· 34-551 

20. NOTES TO TABLE OF REPLACEABLE 
PARTS 

In order to readily identify el ctrical and m -
chanical parts making up the Radio ompa 
SCR-246-A, a system of reference number, to b 
used for items not assigned Signal Corps type num­
bers, has been devised. The e reference numb r 
have been assigned to all normally replaceable part. 
Parts are normally replaceable if they are not per­
manently assembled by riveting, c menting, eLc., 

and can b e di a s mb] d withont the u of pecial 
tool . Thi s y t m of r f r enee number d finitely 
as 0 iut s th variou r plac able part 'ith re peet 
to their function and location in th units a~ well 
as on th diagram and photograph. Th r ferene 
numb r hav be n a ign d in group to the various 
uniL ,i .. : R ef. o. 1 through 199 to th Radio Com­
pa nit B -373- ; 200 through 249 to the Radio 
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ontrol Box B -374- ; 250 through 299 to Mount­
ing FT-207 - ; 300 through 349 to Cord CD-362; 



350 through 399 to the Flexible Conduit Assembly, 
including Junction Box; and 400 through 450 to 
Loop LP-17-A. If a unit or par t has b een assigned 
a Signal Corps type number, su ch as Dynamotor 
DM-29-A, Conduit Elbow FT-209, Plu g PL-I08, etc., 
these nUJnbers serve as the referen ce number for 
the particular part. Should there b e a duplication 
of part in the same component unit, the ba ic refer­
ence numher a sign ed to these parts is exactly the 
same; however , it is followed hy a dash and another 
numhe r which erve to show : 

(1) The physical and electrical position in th e 
equipment. 

(2) The function in the equipm nt. 
(3) The location on diagr ams and photographs. 
Thus, the parts whose R ef. os. are 42-1 , 42-2, 

42-3 are identical and interchangeable, each h aving 
a differ ent fun tion at varying loca tions. When two 
or more units are enclosed in a sin gle case or frame 
and are inseparable, the ref renee numbers assigned 
to them have an additional suffIx letter, signifying 
that the units are individual yet inseparable and be­
come 22A, 22B, and 22C. The I tters signify that 
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basic Ref. o. 22 consists of three individual in· 
separable components in the same frame or en­
closure. When two or more identical multiple parts 
are used in the same unit, the reference number for 
the first becomes 22-1A, 22-1B, 22-1C, and for the 
others, 22-2A, 22-2B, 22-2C, etc. Alllmits having the 
same b asic r eference lllunber are thus identical and 
interchangeable, the dash numbers signifying vary· 
ing functions at different locations and that refer­
ence nwnbers containing letters (other than Signal 
Corps type nwnbers) are elements of multiple units. 

The following abbreviations have been used to 
indicate manufacturers of various parts. 

Stack. 
Buss. 
C.D. 
c.E. 

Stackpole Carbon Co. St. Marys, Pa. 
Bussman Mfg. Co. Chicago, Illinois 
Cornell Dubilier Corp. So. Plainfield, N. J. 
Continental Elec. Co. Newark, N. J. 

Cinch Cinch Mfg. Co. Chicago, Illinois 
Clar. Clarostat Mfg. Co. Brooklyn, N. Y. 
Micamold Micamold Radio Corp. Brooklyn, N. Y. 
R. C. C. Radio Condenser Co. Camden, . J. 
Weston Weston Elec. Inst. Co. Newark, N. J. 



Loop Transform er, R ef. No. 100 

Modulator Transform er, R ef. No. 101 

FIG. 31-Loop AND MODULATOH TnANSFOHM EHS 
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Antenna Transformer, Ref. No. 102 

Detector Grid Transformer, Ref. No. 104 R·F Plate Transformer, Ref. No. 103 

FIG. 32-ANTENNA, DETECTOR GRID AND R·F PLATE TRANSFORMERS 
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R-F Oscillator Transformer, R ef. No. 105 

First I-F Transformer, R ef. o. 106 

FIG. 33-R-F OSCILLATOR AND FmST I-F TRANSI~onMERS 
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Second I-F Transformer, Ref. No. 107 

Third I-F Transformer, Ref. No. 108 

FIG. 34-SECOND AND THIRD I-F TRANSFORMERS 

81 



co 
t\j 

RADIO CCMPAS5 UNIi 

e,C-07?~-A 

COUPLING MC- Io~ 

P-IGH T AWGLE ~ 
~ 
(i) . 
o 
U. 
Q 

8' 

PLUG PI..-I'27 
- 14 PIN 

11....1. .pLuG PL-IOS 
4 PlN 

TUNING SHAFT MC-124 

LOOP LP-I7- A. 

PLUG PL- 108 
4- P IN 

RADIOCQtJTROl6O)( 

BC-374-A 
COMPA551NOlCATOR 

1-7::'-/>0... 

PHONE. .JACK 

PLUG PL-I'2.7 

14PIN 

FoR. ~ 1-0 . CONDUIT 
CONNECTION 

l=oR '12 I -D- COHOUI' 

CONNECTION 

PLUG - PL-117 

I PIN 

PlUG Pl-II3 

4 PIN 

r---- --~ 

• l.CO"NECTO~ \ 
~~ ________________ I~lOO P~NEL 

I--____ -.! ~ co+'-\Mo\ltIC RADIO . 

LS~_T_---, 

FIG_ 35--RADIO C OMPASS SCR-246-A, TYPICAL C ORDING DIAGRAM 





TABLE OF REPLACEABLE ELECTRICAL PARTS 

Capacitors Re i tors 

I . 
Ref. No. Capacity Ref. No. Re . in Ohms 

1 .001 mfd 40 20,000 

2 75 mmfd 41 4,000 

3 50 mmfd 42 500,000 

4 .01 mfd 4·3 75000 

5 .0065 mfd 44 100000 

6 .01 mfd 45 250,000 

7 .002 mfd 46 1,000 

8 .14 mfd 47 5,000 

9 100 mmfd 48 1,500 

10 250 mmfd 49 50000 

11 .1 mfd 50 400 

12 500 mmfd 51 10000 

13 250 mmfd 52 600 

14 50 nunfd 53 25,000 

15 25 mmfd 54 200 

16 10 mmfd 55 500 

17 15 mmfd 56 300 

18 700 mmfd 57 2,000 

19 25 mmfd 58 300,000 

20 25 mmfd 59 200,000 

21 321 mmfd 60 40,000 

22A . .1 mfd 61 1,000000 

22B . .5 mfd 62 700,000 

22C . .5 mfd 63 350000 

22D . .5 mfd 69 2,000,000 

23 .5 mfd 70 4,000 

24A. .4 mfd 71 3,000 

24B. .5 mfd 72 200 

24C . .5 mfd 73 21 

24D. .5 mfd 80 ~,500 

25A. 3.0 mfd 81 6000 

25B . 6 .0 mfd 201 600 

26 .45 mfd 202 100 

27 3.0 mfd 203 25 

28 .005 mfd 204 4,000 

204B. 8,000 

204 10,000 

205 2,000 

205B . 4,000 

206 50 
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TABLE OF REPLACEABLE ELECTRICAL PARTS 

Capacitors Resistors 
I Ref. No. Capacity Ref. No. Res. in Ohms 

1 .001 mfd 40 20,000 

2 75 mmfd 41 4,000 

3 50 mmfd 42 500,000 

4 .01 mfd 43 75,000 

100,000 5 .0065 mfd 44 
250,000 6 .01 mfd 45 

1,000 7 .002 mfd 46 
5,000 8 .14 mfd 47 
1,500 9 100 mmfd 48 

50,000 10 250 mmfd 49 
400 11 .1 mfd 50 

10,000 12 500 mmfd 51 
600 13 250 mmfd 52 

25,000 14 50 mmfd 53 
200 15 25 mmfd · 54 
500 16 10 mmfd 55 
300 17 15 mmfd 56 

2,000 18 700 mmfd 57 
300,000 19 25 mmfd 58 
200,000 20 25 mmfd 59 
40,000 21 321 mmfd 60 

1,000,000 22A. .1 mfd 61 
700,000 22B . .5 mfd 62 
350,000 22C . .5 mfd 63 

2,000,000 22D . .5 mfd 69 
4,000 23 .5 mfd 70 3,000 24A. .4 mfd 71 200 

24B. .5 mfd 72 21 24C . .5 mfd 73 
2,500 

24D. .5 mfd 80 6,000 25A. 3.0 mfd 81 600 25B . 6.0 mfd 201 100 26 .45 mfd 202 25 27 3.0 mfd 203 4,000 28 .005 mfd 204A. 8,000 
204B. 10,000 
204C. 2,000 
205A. 4,000 
205B . 50 
206 
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