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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 aireraft head-
ing. 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 transmitting station
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 be 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 be accom-
plished for inspection or tactical purposes.

b. Typical Installations

The radio compass has been designed for installa-
tion in aircraft with built-in connector panels but
can be installed in aircraft without connector panels
by using the flexible conduit assembly including
junction box supplied for laboratory use.

¢. Interchangeability of Parts

The individual units comprising the radio com-
pass having the same Signal Corps type numbers 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. Weight

The complete equipment ready to be installed
weighs 38.5 pounds. The flexible conduit assembly
including junction box or other cables used for
interconnection on the aircraft are not included in
this weight.
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Fic. 2—Rapio Compass Unir BC-373-A

2. DESCRIPTION OF MAIN COMPONENTS

a. Radio Compass Unit BC-373-A

Radio Compass Unit BC-373-A (Fig. 2) contains
the compass circuit elements, the superheterodyne
receiver elements, and the high voltage power sup-
ply. Thirteen all-metal type vacuum tubes are re-
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 compass in-
terior for inspection or servicing. The top cover is
held by snap-slide fasteners and the bottom cover
is held by four fillister head screws. Mounted on the
front panel are provisions for the electrical and
mechanical coupling to component units, i.e., bind-
ing posts for the antenna and ground connections,
Socket SO-107 for connection of the electrical cir-

cuits to the connector panel, Coupling MC-136 for
connection of capacitor Tuning Shaft MC-124, and
Socket SO-88 for connection to the loop ecircuit
through Cord CD-362. The use of Coupling MC-136
is optional and will be dependent upon the installa
tion requirements of the aircraft. Also mounted on
the front panel are two controls necessary for in.
stallation adjustments. These installation adjust.
ments are:

(1) “THRESH SENS” control which adjusts the
noise output of the radio compass unit when tuning
between stations.

(2) “LOOP GAIN” control which provides the
proper ratio of loop signal to antenna signal.
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F1¢. 3—Rapio 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
gelector switch, “AUDIO” and “COMPASS” output
controls, and “LIGHTS” control.

(1) Tuning Meter I-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. When tuning
through a station the meter will deflect toward the
right, the maximum deflection indicating proper
tuning.

(2) Frequencey Dial and Tuning Mechanism

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

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,” and *“COM-
PASS” Controls

The selector switch has four positions, namely:
“OFF”—“COMP”"—“ANT”—“LOOP”. When in the
“COMP” position the control labelled “COMPASS”
adjusts the sensitivity of the compass 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 tuning 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 adjacent to the tuning meter.
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Fic. 4—Loop LP-17-A anp Cap M-202

c. Loop LP-17-A, Includes Housing and
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 unit, is recessed into the bottom of the neck
casting. Removal of the side plug in the neck cast-

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. Cap M-202 (for loop mounting hole)

Cap M-202 is a flat plate designed to cover the
opening in the aireraft skin structure after the re-
moval of the loop. Four holes are provided for
mounting to the aircraft. (Fig. 4.)
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Fie. 5—Compass InpicaTor 1-73-A

Fic. 6—Mountineg FT-207-A

e. Compass Indicator 1-73-A

Compass Indicator I-73-A is designed for mounting
on instrument 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 discon-

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
mounting is designed for quickly attaching or de-

taching the radio compass unit by manipulation of
two thumb screws. (Fig. 6.)
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Fic. 7—Mounrtine FT-208-A

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

Mounting FT-208-A consists of a flat rectangular
plate carrying snap slide studs mounted in the four
corners. It has been designed to be rigidly attached
to the aircraft structure. The radio control box is
secured to the mounting by means of snap-slides.

(Fig. 7.)
h. Cord CD-362

Cord CD-362 is a shielded neoprene coated con-
duit containing a two conductor, low impedance line
terminating in Plug PL-108 at each end. It is de-
signed to electrically connect Loop LP-17-A and
Radio Compass Unit BC-373-A. (Fig. 8.)

i. Set of Retainers for Plugs and Tuning Shaft

The retainers are threaded receptacles, to be
mounted near the radio control box and radio com-
pass unit, into which the electrical plugs and tuning
shaft are secured, when the radio compass unit
and/or radio control box are removed from the air-

craft. (Fig. 8.)
jo Chart MC-187

Chart MC-187 contains instructions outlining
operating procedure for the use of Radio Compass
SCR-246-A. It is to be mounted on the aircraft struc-
ture in the proximity of the radio control box.

(Fig. 8.)

k. Plugs

Four different Signal Corps plugs are used as part
of Radio Compass SCR-246-A: two Plugs PL-108
are used and furnished as part of Cord CD-362
(Fig. 8): one Plug PL-127 is used for coupling
rables from the connector panel to the radio coms
pass unit and another for coupling cables from the
connector panel to the radio control box; one Plug
PL-113 is used for coupling cables from the con.
nector Ililll(‘] 1o fh(‘ "[}"]]HIHH i[“li[‘i“l’)r: ;Il“ll] one ])]‘.lg
PL-117 is used for coupling a cable from the air.
craft lighting circuit to the lighting circuit of the
compass indicator.

l. Flexible Conduit Assembly, Includes
Junction Box

The flexible conduit assembly including the junc.
tion box was primarily intended for use in labora-
tory testing but if desired may be installed in an
aircraft. It contains all necessary cables and plugs
to interconnect the various units and operate the
equipment. Provision has been made to supply the
marker beacon receiving equipment with low voltage
power and filtered high voltage power. In addition
the phone output circuit is brought out through the
junction box to the connector panel of the command
set. The junction box contains two Fuses FU-28 of
15 ampere rating, one in the positive low voltage
power supply circuit and one spare. (Fig. 9.)
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m. Accessories

The radio compass has been designed to be used
in conjunction with the following standard Signal
Corps parts, although these are not supplied under
Order No. 61-NY-40:

(1) Headset HS-18 or HS-23 (electrically inter-

changeable).

(2) Cord CD-307 or CD-307-A (headset exten-

(3) Tuning Shaft MC-124 (for variable tunint
capacitor).

The length of the tuning shaft will be governed by,
the distance between the installed radio compas,
unit and radio control box in the aircraft. In addi.
tion to the components listed above, there will by,
required a suitable vertical antenna, a 12 to 14 vol,
d-c power source, and standard Air Corps conduiy
and couplings for installations using rigid and flex.

sion). ible conduit.
3. TABULATION OF COMPONENTS, WEIGHTS, AND SIZES
e —— e e e e = —'—"&.- =
Description Overall Dimensions In Inches Weighy
it T L . s e
1 Cap M-202 . 6-3/4x3x1/8 A7 lby,
1 Chart MC-187 . 5x 3-1/4x1/32 04 1bg,
1 Compass Indicator I-73-A 3-1/4 x 3-1/4 x 3-17/32 1.50 Ibg,
1 Cord CD-362 72 long 1.36 1bg,
1 Flexible Conduit Assembly including junction box . 9.62 1bg,
1 Loop LP-17-A . 25-9/16 x 11-3/32 x 9 6.22 b,
1 Plug PL-117 (instrument lighting) 1/2 dia. x 1-3/8 long 02 1hg,
2 Plug PL-127 (at radio compass unit and radio con- .
trol box to junction box) . 1-1/4 dia. x 1-1/2 long .25 1lhg,
1 Plug PL-113 (at com pass indicator to junction box) . 1-1/16 dia. x 1-1/2 long 09 1hs,
1 Radio Compass Unit BC-373-A, includes: . 15-5/8x8x8 26.1 1lhg %
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: 5-3/4x5-1/8 x 3-23/32 2.78 1Ths,
1 Mounting FT-208-A
3 Lamp LM-32 (2 in use, 1 mounted spare)
1 Set Serew Wrench No. 6
1 Set of Retainers for plugs and tuning shaft:
2 for Plug PL-127 . 1-3/8x1-3/8 x 5/8 03 Ths.
2 for Tuning Shaft M(C-124 7/8x7/8x11/16 008 Ibs.
1 for Plug PL-108 7/8x7/8x1/2 015 Ihs.
1 Set of Vacuum Tubes . 118 Tbs.

(%]

Tube VT-65
4 Tube VT-86
Tube VT-87
Tube VT-91
Tube VT-93
Tube VT-107

b b BO
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II — EMPLOYMENT

4. INSTALLATION

a. Bonding and Shielding

To make possible the most efficient operation of
the radio compass it will be necessary to satisfac-
torily bond and shield all electrical circuits in the
aircraft, i.e., lighting, ignition, battery, ete. The re-
quirements for bonding and shielding as contained
in Air Corps Technical Orders and the Handbook of
Instructions for Airplane Designers should be care-
fully followed in making the radio compass in-
stallation,

b. Antenna Requirements

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

(1) An effective height of 0.05 meter to 0.25 meter.

(2) A capacitance of 40 to 100 mmfd.

(3) A resistance of 1 to 10 ohms.

Satisfactory operation may be obtained with other
antennas, however, but the above data indicates the
range of characteristics encountered 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 unit 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”.

¢. Ground Connection

A length of tinned copper bonding braid is at-
tached to the front base plate of the radio compass
unit mounting; 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 installation 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 dimensions of Loop LP-17-A
are shown in Fig. 44. This unit should be mounted

along the fore and aft axis of the aircraft in either
the upright position above the fuselage or in the in-
verted position below the fuselage, at a point where
the aircraft structure is sufficiently 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 be truly vertical. The location of the loop
can be determined only after giving full considera-
tion to the space available, length of Cord CD-362,
location of the radio compass unit and other factors
that would affect the location of the loop. A strong
metal mounting plate attached to the aircraft struc-
ture must be provided to support the loop and must
be drilled in accordance with dimensions given in
Fig. 44. The two holes along the long axis of the
loop neck casting are to be 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 Par. 6 b (2) (e) all
external screw head holes are to be filled with
Permatex No. 1 sealing compound, or equal, in order
to waterproof and streamline the equipment to the
best degree.

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

The radio compass unit with its mounting should
be installed where the unit will have the necessary
clearance for free movement during periods of shock
and vibration, installation and removal accessibility
and clearance to connect the coupling cables and
tuning shaft.

Figs. 42 and 45 show all necessary overall and
mounting dimensions needed to install the radio
compass unit. The selected mounting surface must
be securely attached to the aircraft structure and
drilled in accordance with dimensions given in
Fig. 42. Provision has been made in Mounting FT-
207-A for the removal of the front and rear pairs of
mounting feet in order to gain access to the lower
mounting plate. This is accomplished by removing
the four nuts and lockwashers on the top and with-
drawing the mounting framework from the shock
absorbing feet. The mounting feet may now be se-
cured to the aircraft mounting surface without diffi-
culty. Replace the mounting frame, being certain
that all studs are properly seated in their respective
holes before tightening the nuts. The radio compass
unit 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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¢. Radio Control Box BC-374-A, includes
Mounting FT-208-A

The radio control box should be located so the
panel is within easy reach and sight of the operator
and so that coupling may be made by the connection
of the electrical cables and mechanical tuning shaft
to the bottom of the radio control box. Care should
be taken to insure access to all controls and “TEL”
jack, and that all controls can be manipulated with-
out physical interference from neighboring units.
Outline and mounting dimensions for this unit are
contained in Figs. 43 and 46. A strong metal mount-
ing plate must be provided for the radio control box
mounting and should be securely attached to the
metal aircraft structure. Information for the drill-
ing of this plate is contained in Fig. 46 and four
No. 8 machine screws will be required. After the
radio control box is in place on its mounting it will
be necessary to safety wire the snap slides and studs.

d. Cord CD-362

This cord is fitted at each end with a Plug PL-108
and is used to connect the loop to the radio compass
unit. If the cord is too long, the slack may be coiled
in any convenient place. DO NOT SHORTEN OR
ALTER THE OVERALL LENGTH OF THIS
CORD IN ANY WAY. Bonding braid is provided at
each end of Cord CD-362 and should be connected
electrically to the metallic aircraft structure. It is
advisable mechanically to secure the cord to the air-
craft structure at a number of places along the run
in order to minimize the effects of vibration or
shock. (Fig. 48.)

e. Compass Indicator 1-73-A

Compass Indicator I-73-A is to be mounted in a
standard 314" meter hole on the instrument panel.
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 considered when a suit-
able location is being sought. Shock mounting must
be provided for installations where the instrument
panel is not shock mounted. The electrical coupling
to the indicator from the connector panel is through
Socket SO-93 located on the rear side of the indi-
cator: the instrument lighting socket (also on the
rear of the indicator) furnishes connection to the
aircraft lighting circuit through Plug PL-117. Out-
line and mounting dimensions are contained in

Fig. 47.

f. Plugs and Cables

The most satisfactory installation is obtained by
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running the interconnecting wires through rigyg
conduit in the aircraft. Shielded cables should kg
used in installations that are not provided with rig{q
conduit or other means to prevent pick up of eg.
ternal noise. In installations using rigid condujy,
flexible shielded conduit must be used in connectily
any shock insulated unit or where connection jq
made with pin type removable plugs. Care shou|d
be taken to allow enough slack in the conduit
cables to take care of movement of the radio con,.
pass unit during periods of shock or vibration. The
following procedure should be used in assembliy
the plugs to the free ends of the conduit after the
interconnecting wiring has been inserted accordihg
to Fig. 41.

(1) With the spring retainer removed, withdriy
the plug body from the shell and remove pin jacks,
(2) Strip and tin the wires for a 34" length.

(3) Run all cables through the metal plug shell,

(4) Slip a 34" length of spaghetti tubing onyg
each cable, leaving the tinned end exposed (uge
XTE-30 extruded tubing as made by the Irvington
Varnish and Insulator Co. of Irvington, N. J., ur
equivalent).

(5) Tin the cups of the pin jacks, being carefyl
not to spill solder into the pin receptacles.

(6) Solder the pin jacks to the wires, using sulfj-
cient solder to fill the cups. Test each pin jack to he
sure the jnilll is secure.

(7) Reassemble the plug body in the metal shell,
making sure that each pin jack is in its proper plage
in the plug body and that the spaghetti tubing is
pushed down over the soldered joint.

g. Flexible Conduit Assembly, includes Junction
Box

The flexible conduit assembly is primarily used
for laboratory testing, but may be installed in an
aircraft if desired. The junction box has not been
provided with mounting holes but these may be
spotted in the clear bottom area and drilled through.
All drilling chips must be removed to guard against
shorting of the terminals. The cables should be
drawn through the aircraflt and connected to the
components as shown in Fig. 35, making sure that
all coupling nuts and plugs are serewed up hand
tight to preclude the possibility of an interrupted
ground return through the conduit. A suitable
thread lubricant should be used on all plug and
socket threaded connections to prevent seizing. Figs.
41 and 49 show size and wiring of components.

h. Power Supply

After all other connections are made and with the
selector switch in the “OFF” position the radio




compass should be connected to the aircraft storage
battery as shown in Fig. 41.

i. Tuning Shaft MC-124.

One length of Tuning Shaft MC-124 is to be used
between the radio control box and the radio com-
pass unit. It should be installed as straight as pos-
sible, with maximum radius on all bends. The more
securely the shaft is fastened to points along the run
the less chance there will be for backlash in the
tuning system. Coupling MC-136 should be used at
the radio control box when necessary to eliminate
sharp bends in the flexible shaft. When attaching
Coupling MC-136 care must be taken to avoid jam-
ming of the coupling on the threaded portions of
the radio control box. The jam nut provided on
Coupling MC-136 must be screwed on the spline
coupling of the radio control box, and Coupling
MC-136 then turned on until the mating splines are
well meshed and the coupling is in the required
position. The jam nut is then backed down to set
the assembly in position. To align the variable
capacitor with the frequency dial in the radio con-
trol box after the flexible shaft is in place, proceed
as follows:

(1) Connect the shaft between the radio control
box and the radio compass unit. (Fig. 35.)

(2) Rotate the tuning crank so the frequency dial
moves toward the low frequency end until the
mechanical stop in the radio compass unit termi-
nates the movement,

(3) Uncouple the tuning shaft at the radio con-
trol box.

(4) Rotate the tuning crank until the “ALIGN”
mark on the frequency dial appears under the index
in the window.

(5) Recouple the tuning shaft and rotate the
tuning crank approximately five turns in the direc-
tion for higher frequency indication.

(6) Rotate the frequency dial toward the low
frequency end until a sudden resistance to the
movement is apparent. At this point the “ALIGN”
mark on the frequency dial should be under the
index on the window.

(7) If No. (6) does not indicate proper align-
ment, repeat Nos. (1) to (6) until the required
result is obtained.

6. PREPARATION FOR USE

In order to reduce installation and operational
difficulties to a minimum the equipment should be
subjected to the following tests and adjustments be-
fore and after installation in the aireraft.
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a. Tests before Installation

(1) The equipment should be set up and con-
nected as in Fig. 10 and checked as follows:

(a) Test all tubes in a reliable tube tester and re-

" place any proving defective.

(b) Be sure that all vacuum tubes are fully in-

" serted in their respective sockets and that all
grid clips and tube shields are securely in
place.

(¢) Check dynamotor for safety wiring.

(d) Test all lamps and fuses including spares.

@ Check all controls and tuning shaft for free
operation.

(f) Check all coupling nuts for tightness.

(g) See that the battery supply voltage on ter-
minal No. 8 in the junction box (Fig. 41) is
between 11 and 15 volts with respect to
ground.

(h) Check that frequency dial stops at the

"7 “ALIGN” point. If not see Par. 5 i.

(2) With the equipment operating in the same

test set-up as in (1) above proceed as follows:

(a) Check frequencies

" throughout the band and operate the equip-
ment in the “COMP.,” “ANT,” and “LOOP”
positions.

(b) Switch to “COMP.” Swing the loop to the

"~ right or left of the “ON-COURSE” position
and note the degrees loop rotation required
to produce full scale indicator deflection
with the “COMPASS” control set at maxi-
mum. This should be less than 5
strength of 1000 microvolts per meter.

(c¢) Check lamps and “LIGHTS” control for oper-
ation.

(d) Jar the component units to see if any noise
is generated. If clicks or increased noise ap-
pear, a thorough investigation and removal
of the cause is required. Improper soldering
of wires to the plugs and noisy vacuum tubes
are the usual sources of noise.

reception of several

° for a signal

If unsatis-
factory operation is still present substitute
components known to be in good operating
condition,

(e) See that the tuning meter operates properly

~ as the signal from the signal generator is
tuned in.

(83) With the equipment operating on “COMP”
in the same test set-up as in (1) above, make the
following tests:

(a} Note the “ON-COURSE” bearings for several
frequencies over the frequency band. These
should check within 1° of the true bearing
of the test set-up.

(b) Compass performance should be in accord-
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(c)

ance with the values shown in Par. 18 I,
Normal Performance Characteristics. J
Reciprocal bearings should check “ON-
COURSE” bearings by =1° but be 180° re-
moved.

b. Tests 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)

(b)

(d)
(e)

(g)

(h)
(i)

(i)
(k)
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Check battery voltage and polarity. The volt-
age at the fuse terminals should be between
-+11 and 15 volts regardless of engine
speed.

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

Check loop for ruggedness of mounting and
for waterproofing of screw head holes with
Permatex No. 1 sealing compound or equal.
Check dial “ALIGN” mark with stops in the
radio compass unit.

Check all coupling nuts and plugs for tight-
ness.

Check to see that the radio compass mount-
ing is securely fastened to the aireraft and
that free movement of the radio compass unit
on its shock mounting is permitted.

Inspect Cord CD-362 for bonding and tight-
ness of plugs.

Check “ANT” and “GROUND” connections.
Check instrument lights and “LIGHTS” con-
trol for operation.

Check receiver and compass operation.

Jar the radio compass unit and check for
noise.

Check safety wiring of the radio compass
unit and control box.

(m) Switch the radio compass on and off to see

(n)

(0)

that the magnetic compass is not permanently
deflected.

Check to see that operation of other radio
equipment in the aircraft does not affect
compass or receiver operation. Also that com-
pass operation does not affect other equip-
ment.

Check tuning meter action as transmitting
station is tuned in.

(2) Operational adjustments necessary to com-
plete the installation checks should be performed
with the aircraft removed to a location distant from

buildings, fences, railroads, power lines, etc.; pro-
ceed as follows:
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(a) Head the aircraft toward a transmitting sta-

" tion of known frequency, within the frequency
range, and known direction. Turn the selector
switch to “COMP” and tune in this known
station. Swing the nose of the aircraft about
15° to the left of the station. The compass
indicator needle should swing to the right.
This is the correct directional sensing for the
radio compass. This sensing will be reversed
if the loop and vertical antennas are so lo-
cated as to be on opposite sides of the fuse-
lage, or if the leads to either the field or the
moving coil of the compass indicator are re-
versed. Correction of this sensing can be ac-
complished by reversing the leads to the mov-
ing coil of the compass indicator at terminals
7 and 11 in the junction box (if used) or the
equivalent wires in the aireraft connector
panel.

(b) Set the “AUDIO” control at maximum and
the selector switch to “ANT.” Tune through
the band with engines stopped and not the
noise level. Repeat with engines running at
various speeds. If a considerable increase in
noise is noted with the engines running at
any speed the aircraft shielding and bonding
and the battery circuit filtering should be
improved.

(c) The “LOOP GAIN” control adjustment pro-
vides the proper ratio of loop signal to an-
tenna signal. This adjustment should be made
with the aireraft in flight if the loop or an-
tenna is mounted on the underside of the
fuselage, as the proximity to the ground af-
fects the pickup of the signal. Proceed as
follows:

(1) Operate the radio compass with the se-

"~ lector switch in the “COMP” position.

(2) Tune in a signal at approximately 350
kilocycles, setting the “AUDIO™ control
to a comfortable headset level.

(3) Rotate the aircraft for maximum com-

o pass indicator deflection while adjusting
the “COMPASS” control for half scale
compass indicator deflection.

(4) Adjust “LOOP GAIN” control for

" maximum compass indicator deflection
while varying the “COMPASS” control
to keep the compass indicator needle
from going off scale.

NOTE: This adjustment is made by 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 centered itself in the
control adjustment slot. The slug now governs the
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movement of the “LOOP GAIN” control.
(d) The “THRESH SENS” control adjusts the
" noise output of the radio compass unit when
tuning between stations. This adjustment
should not be made until the interference
from the ignition, generators, etc., has been
reduced to a minimum. Proceed as follows:
f_I) Operate the radio compass with the se-
lector switch in the “ANT” position.
Turn the “AUDIO” control clockwise to
maximum.
Tune the radio compass to a point near

(2)

400 kilocycles where no signal is received.
With the aircraft engines running adjust
the “THRESH SENS” control so that the
electrical noise from the engines is not
objectionable.

(5) Tune in several distant stations to be cer-
tain adequate sensitivity remains; if not,
“THRESH SENS” re-

quired sensitivity is obtained.

advance until

NOTE: This adjustment is made by 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 centered itself in the
control adjustment slot. The slug now governs the
movement of the “THRESH SENS” control.

(e) If the long axis of the loop housing is ex-
actly parallel to the projected fore and aft
axis of the aireraft, an “ON-COURSE” bear-
ing should be obtained when the nose of the
aircraft is headed toward the transmitting
station that is being received with the radio
compass operating in the “COMP” position.
Due to slight mechanical errors in the in-
stallation, the orientation of the loop may
not be exactly correct. An adjustment allow-
ing a maximum of five degrees rotation either
way from the zero position has been pro-
vided in the loop neck casting. The plug over
the adjustment screw may be removed by
withdrawing the two screws recessed in its
surface and turning the plug 90° with a wide
bladed screw driver inserted in the slot pro-
vided. This will expose the raised portion of
the plug containing a finger groove by which
the plug can be grasped and withdrawn. The
hex head screw uncovered serves both as a
locking and as a loop rotating means. When
loosened, it may be slid forward or backward
and will rotate the loop with it as it is
threaded directly into the bearing portion
of the loop shaft. An azimuth scale graduated
at zero, 214 and 5 degrees each way with re-
spect to a reference mark on the loop neck
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casting moves with the screw and loop 1,
provide accurate setting. As the accuracy gf
this radio compass depends greatly on thg
accuracy of alignment of the axis of the loo
the following alignment procedure should },,
followed: ‘
(1) Select a test spot at least 200 feet ang
~ preferably one half mile distant fmm]
power lines, hills, railroads, fences ang
other large electrically conductive objecys
which may distort the radio field.
(2) Determine the exact geographical beyy.
T ing of a high powered, clear channg]
radio station located about fifty milgg
away. The accuracy of this bearing
should be checked against compensated
magnetic bearings.
Lay out a line on the apron or ramp
which if extended would pass through
the radio station.
Drop plumb bobs from the center of the
nose and tail of the aircraft and move the
aircraft over the line in flying positign
with the nose headed toward the statign
until the plumb bobs center on the line,

(5) Tune in the signal on the installed radjg
" compass with the equipment functioning
in the “COMP” position.

Adjust the loop until an “ON-COURSE”
bearing is obtained.

These settings should be checked by ﬂy.
ing the aireraft directly toward the sta-
tion noting the compass indicator and
magnetic bearing and subsequently re-
setting the loop if necessary,

7. OPERATION |
a. Homing Compass Operalion

The function of the radio compass as a homing
device is to indicate visually when the aircraft head-
ing should be altered to the left or to the right in |
order to approach or pass over a transmitter located
along the line of flight. A small conventionalized
figure of an aircraft in the center of the compass
indicator is used to indicate “ON-COURSE” flight.
This may be visualized as actually representing the
aircraft. The needle of the indicator may be con-
sidered as pointing in the general direction of the
transmitting station. To use the radio compass for

homing proceed as follows:
(1) Switch to “COMP” position.
(2) Tune for greatest deflection of tuning meter.
(3) Adjust “AUDIO” control for comfortable

headset 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 radio
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 tuning 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 aireraft 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 Conditions.

(a) Switch to “ANT” position.

(b) Increase “AUDIO” control until moder-
AL ately strong background noise is heard.
Tune in desired station, setting to maxi-
mum deflection of tuning meter.
Positively identify station.
Adjust “AUDIO” control to comfortable
headset level.

(c)

(d)
(e)

(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 aireraft with
the indicator pointer “ON-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-
craft with the indicator pointer at fixed deflection
will result in a spiral course.

(5) Do not operate with the “COMPASS” con-
trol on maximum as the radio compass will be very
sensitive to the yawing of the aircraft. Reduce the
“COMPASS” control until 15 degrees loop devia-
tion from the “ON-COURSE” will produce full
scale deflection.

(6) Do not disturb any internal adjustments.

(7) Night effect, a result of reflection of waves
from the sky, is present during darkness and is
especially noticeable at sunrise and sunset. It is
recognized by a fluctuation in bearings and its ef-
fects may be reduced by increasing the aircraft
altitude thereby increasing the strength of the di-
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rect wave: by taking an average of the ﬂuclualionsr’
or by selecting a station operating on a lowg,
frequency. ]

(8) When close to a station, accurate bearinga;_
cannot be taken with the aircraft in a steep ban)
This is especially applicable to the reception of
signals from instrument landing trucks.

(9) When determining the aircraft position },
using the radio compass as a radio direction findgy
never depend upon two stations; at least three siy.
tions should be used to plot the “FIX.”

(10) Do not depend upon the tuning meter
gauge distance.

(11) When in the vicinity of air mass fronts j
is advisable, for reduction of noise during recep.
tion, to cross these fronts at right angles.
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IIIl — DETAILED FUNCTIONING OF PARTS

8. GENERAL THEORY OF RADIO COMPASS
OPERATION

The primary function of Radio Compass SCR-
246-A is to guide the aireraft toward a transmitting
station of known location or to provide bearings to
known transmitting stations as an aid to navigation.
In addition to its use as a radio compass it may also
be used as a radio communication receiver. While
the equipment is being used as a radio compass the
pilot can also hear the station’s identification signal,
weather reports, and other flight information. When
the pilot wishes to fly 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” operation and the desired station is
tuned in. A fixed loop antenna, mounted with its
plane perpendicular to the axis of the aircraft fuse-
lage, provides the directional characteristics. With
the headset volume adjusted and the indicator re-
sponse set to the desired level, the aireraft is turned
until the compass indicator points to the center or
“ON-COURSE” position.

The compass indicator will remain at the center
or “ON-COURSE” position as long as the aireraft is
headed directly toward or directly away from the
transmitter. The behavior of the indicator will de-
termine whether the transmitter is ahead of or to
the rear of the aircraft. If the transmitting station
being received lies ahead of the aireraft and the air-
craft is turned in the direction indicated by the
compass indicator, the indicator pointer will return
to the center or “ON-COURSE” position. Con-
versely if the transmitting station being received lies
to the rear of the aircraft and the aircraft is turned
in the direction indicated by the compass indicator,
the indicator pointer deflection will increase.

If the transmitter is ahead and the aircraft is
turned from the “ON-COURSE” heading, the com-
pass indicator will deviate from the center or “ON-
COURSE” indication. That is, when there is any
departure from the “ON-COURSE” heading the
pilot can visualize the transmitter as being located
on the side indicated by the pointer and turning
the aireraft in that direction will bring the aircraft
back “ON-COURSE” and the indicator back to cen-
ter. The indicator does not measure 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 remains in the center only when the transmit-
ter is in line with the axis of the aircraft, either
fore or aft. The sensitivity of the compass indicator

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 tuned in and
the aircraft headed toward the station. When the
radio compass indicator points center the bearing of
the transmitter can be read on the magnetic com-
pass or directional gyro. By 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

LooP
ANTENNA
NON-DIRECTIONAL
ANTENNA
LooP
AMPLIFIER
BALANCED R-F AMP.
MODULATOR +
+ R-F 0SC.
90° PHASE +
SHIFTER I1-F AMP
AUDIO AUDIO
oSC. AMPLiFIERsJ
COMPASS
INDICATOR
HEADSET

Fic. 11—Rapio Compass SCR-246-A, Brock 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 that 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 the
loop channel is alternately added to and subtracted
from the voltage contributed by 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. L
The operation of the various compass circul 4
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Par. 8-9

The phase of the voltages acting 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.
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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 schematic 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.
Both winding leads are brought out through Socket
SO-88 in the base of the loop neck casting. Connec-
tion to the primary of the loop matching trans-
former, Ref. No. 85, is made through a low im-
pedance line, Cord CD-362. The secondary of this
transformer is resonated by section No. 5 of the
variable tuning capacitor, Ref, No. 21E, and is con-
nected 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. No. 86.
This winding is resonated by capacitor, Ref. No. 12-1,
to approximately 90 kilocycles. This presents a ca-
pacitive reactance to any signal within the frequency
band of the equipment. As the plate resistance of
the loop amplifier Tube VT-86 is high compared to
the reactance of its load, Ref. Nos. 86 and 12-1, the
voltage across the capacitive reactance, Ref. No. 12-1,
is effectively changed 90° 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
windings connected in phase opposition thus apply-
ing to the modulator grids, to which they are con-
nected, radio frequency voltages which are vectori-
ally 180° apart. These modulator tubes are biased
to cutoff, the grid returns being connected back to
a resistance network and to the secondary of the
audio frequency oscillation transformer, Ref. No.

The field of the Compass Indicator 1-73-A is
shunted across the primary of the audio oscillator
transformer. This combination is resonated by
capacitors, Ref. Nos. 8-1 and 8-3. The audio oseil-
lator output voltage renders the two modulator
Tubes VT-91 alternately conductive by 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 resulting voltage is capacitively coup-
led to the primary of the antenna input transformer,
Ref. No. 88. The non-directional antenna voltage is
fed to this same primary winding through relay Ref.
No. 110 and i-f shunt trap, Ref. No. 98. The antenna
transformer primary winding is capacitively and in-
ductively coupled to the secondary winding which
is tuned by the first section, Ref. No. 21A, of the
variable tuning capacitor. The tuned secondary is
connected to the grid of the r-f amplifier Tube VT-
86 applying the resultant voltage from the loop and
the non-directional antenna to the grid of this r-f

tube. However, the loop voltage is changed in phase

180° at twice the audio oscillator frequency by ae-
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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-
plifier Tube VT-86 which is modulated at the audio
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Par. 9
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.

The combined loop and antenna voltage is ampli-
fied and detected by the receiver circuits. The audio
frequency component containing the signal and
switching frequency is impressed on the grid of the
lst 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-107. Coupling to the grid of the phone
output Tube VT-107 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. 7-1, 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-107 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 AVC 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-107. 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-
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audio amplifier, an automatic volume control zawyy_
plifier and rectifier, a phone output amplifier zaxac3

a compass indicator output amplifier. A coma g le—
ment of 13 vacuum tubes is required for R-adi()
Compass SCR-246-A and all are used in Radio € eppyy _
pass Unit BC-373-A. Tubes may be replaced by p .
moving the top cover of the radio compass Caraig
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Par. 10

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. This 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
capacttor, Ref. No. 21D. The plate circuit primary,
Ref. No. 92-1, of this detector is tuned 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 shunt 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 i-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

20
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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. 11-2. Refer to
Fig. 21. The Tuning Meter I-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 automatie
volume control is taken from the plate circuit of the
second i-f amplifier Tube VT-86 through capacitor
network, Ref. Nos. 162 and 17. See Fig. No. 23.°
This voltage is amplified by the pentode section of
the AVC amplifier Tube VT-93 and rectified by its

!
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Par. 10

diode section. The cathode circuit is so biased that
the AVC action is delayed until 50 milliwatts out-
put is obtained in the headset. For extremely high
input voltages the AVC 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 AVC 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 AVC load resistors, Ref. Nos.
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

AVC will be smaller, allowing the tubes to opera® «—
at higher gain. This action tends to maintain tle e—
signal appearing across the headset at a nearly corm —
stant level in spite of variations in the level of th e—

incoming signal.

The plate circuit of the first audio Tube VT1-93 & =
resistively and capacitively coupled to the grid o #£—
the phone output Tube VT-107. The plate of th e

output tube is directly connected to the primary o #

the phone output transformer, Ref. No. 95, The sece —

ondary of this transformer feeds the headset jacke _

Ref. No. 208. Refer to Fig. 16.
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a three section variable resistor. When the equip —
ment is operating as a communication, aural null ox—
radio range receiver, with the selector switch in the
“LOOP” or “ANT” position the third or cathode
section, Ref. No. 204C, is used. This resistor, Ref.
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

desired level, the signal across the headset.
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IV — MAINTENANCE

11. 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 inspection should proceed as follows:

(a) Check safety wiring of the radio compass

"~ unit and the radio control box.

(b) Check active instrument lights and spares

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

(¢) Check fuse and supply a new spare if spare

~ has been used.

(d) Check rigidity of loop mounting to aircraft.

E Inspect all plugs and mechanical couplings.
Tighten if necessary.

(f) Check to see that loop adjustment is correct

" and that loop setting screw is securely fast-
ened.

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

(h) Operate equipment as a compass and check

"~ bearings of several stations throughout the
band against known bearings.

NOTE: The above test (h) 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

Remove Radio Compass Unit BC-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 return them to the Signal Corps Radio Repair
Section at the proper Air Depot. Only Signal Corps
Radio Repair Sections at Air Depots are authorized
to make the following inspection or to disassemble,
adjust, or repair the above named units except,
when necessary, certain limited repairs can be made
at Signal Corps Radio Repair Shops. This inspection
should be conducted as follows:

a. General—Applicable to All Units

(1) Inspect all screws and nuts for tightness.

(2) Remove all dirt, dust, loose solder, metal
particles, ete.

(3) Clean all component parts thoroughly and
touch up scratched paint.

(4) Remove all traces of corrosion.

(5) Inspect wiring and soldering of joints. 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 oililled capacitors for leakage.

b. Radio Compass Unit BC-373-4

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

(2) Check all tubes. Replace 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 ¢ and proceed as follows:

(a) Examine the brushes to see if they have worn
properly and are free of hard spots. Spotted
brushes can be located by inspecting the com-
mutator for grooves. If such spots are ap-
parent, the brush should be 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,

(¢) Relubricate with Air Corps Grease, Soft
Grade, or white vaseline lubricant.

(d) After prolonged operation, small grooves may
appear in the commutating surfaces due to
the continuous action of the brushes. This is
a normal condition but if it becomes serious
the commutators may be sanded with grade
3/0 sandpaper or finer while spinning in a
lathe on centers. DO NOT USE EMERY
CLOTH on the commutators because the
abrasive 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.

_(_rj If the commutators become seriously worn or
scored, as they may, after long continuous
duty, it will be necessary to reface 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 bit sharply
ground for copper turning. For this depth of
cut it will not be necessary to undercut the
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mica insulation between the commutator seg-
ments. However, for deeper cuts the mica in-
sulation should be undercut enough to pre-
vent its coming in contact with the brushes.
After undercutting of the insulation the com-
mutator surfaces should be polished with can-
vas or crocus cloth. A small brush, such as
a tooth brush, should be used to remove any
foreign material that tends to remain between
the commutator bars.

(f) When reassembling the dynamotor, follow

instructions contained in Par. 13 e.

(4) The tuning mechanism attached to the vari-
able capacitor should be cleaned of all old lubri-
cant, dirt, dust, and metallic particles and re-lubri-
cated with Air Corps Grease, Soft Grade, or white
vaseline lubricant.

(5) The tuning capacitor should be cleaned of
all dirt, dust, and metallic chips, being careful not
to bend the plates. Do not lubricate or blow out
with compressed air.

c. Radio Control Box BC-374-A

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

(2) Clean and lubricate frequency dial drive
mechanism. Lubricant used should be Air Corps
Grease, Soft Grade, or white vaseline lubricant.

(3) Visually inspect Tuning Meter 1-74. DO
NOT OPEN CASE. If in need of servicing, it should
be replaced by a serviceable one. The repair of
meters should only be attempted by authorized per-
sonnel designated by the Chief Signal Officer.

d. Loop LP-17-4

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

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

(3) Inspect loop winding to be sure it is securely
cemented to its supporting blocks, and re-cement
with Glyptal No. 1276 cement, or equal, any portion
of winding that may be loose.

e. Compass Indicator 1-73-A
(1) Inspect visually, DO NOT OPEN CASE.
(2) Replace any faulty indicators. The repair of
meters should be attempted only by authorized per-
sonnel designated by the Chief Signal Officer.

f. Cord CD-362
(1) Inspect as in Par. 12 a.

(2) Check to see that the insulation on the wires
at the ferrules has not been cut through.

g. Wiring

(1) Inspect as in Par, 12 a.

(2) Check all wire insulation for abrasion or
breaks and replace if necessary.

h. Performance Tests

Reassemble the equipment and measure the per-
formance according to Par. 18. Vibrate the equip-
ment and note additional noise generated. If equip-
ment is noisy or fails to meet performance require-
ments, re-examine the equipment until the trouble
has been discovered. Perform tests in accordance

with Par. 15, TEST PROCEDURE.

13. DISASSEMBLY OF UNITS
a. Radio Compass Unit BC-373-4

To gain access to the radio compass interior, it
is necessary to:

(1) Cut safety wires retaining top cover and
move snap slides toward the panel center. The top
cover assembly, Ref, No. 177, may now be raised,
slid toward the rear and then withdrawn in any
direction.

(2) The bottom cover assembly, Ref. No. 178,
may be removed by unscrewing the four No. 10-32
fillister head serews located in the two bottom

crosshars.

b. Removal of Dynamotor DM-29-4 from
Chassis:

(1) Unsolder the three leads from the terminal
board, Ref. No. 150, and remove the two No. 8-32
round head dynamotor mounting screws.

(2) On the top side remove the No. 6-32 binding
head serew that connects bracket, Ref. No. 142, to

chassis.
c. Dynamotor DM-29-A Disassembly

(1) Cut the safety wires and remove screws and
enclosing covers. See Fig. 24.

(2) Remove brush holder screw caps, Ref. No.
139, and brushes, Ref. Nos. 132 and 133.

(3) Remove the tie rods, Ref. No. 140, l)y un-
screwing the acorn nuts,

(4) The bearing bracket assemblies, Ref. Nos. 135
and 136, should then be removed.

(5) Withdraw the armature, Ref. No. 130, from
the ll)’ni!nmlnr.

(6) Remove the serews securing the pole pieces
to the frame cylinder and slide out the field coils,
Ref. No. 137, and the pole pieces, Ref. No. 141.

(7) To remove the bearings, Ref. No. 131, from
the armature, a bearing puller should be used.
However, in an emergency they may be pried off

o
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with a serew driver if extreme caution is used in pro-
tecting the commutators.

(8) To reassemble, reverse the above procedure.
The commutator with the wide segments should be
assembled into the L-V bearing 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 brackets
it is important, for commutating reasons, to get them
back in their original position. They are located by
dowels, when the unit is assembled at the factory
and, in reassembling, the dowel holes in the brackets
and frame must line up.

d. Variable Tuning Capacitor, Ref. No. 21

This unit is removed as follows:

(1) Remove flexible shaft adapter, Ref. No. 121,
by unscrewing the three serews, nuts, and lock-
washers that hold it in place.

(2) Withdraw coupling, Ref. No. 123.

(3) Unsolder the bonding braid connections 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 mounting forks together until the
slotted washers, Ref. No. 173, can be removed from
the barbs on the mounting forks.

(6) Remove capacitor.

(7) To reassemble reverse the above procedure,
taking care to get the slotted washers, Ref. No. 174,
over both the mounting fork barbs.

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

(1) Unsolder the leads connected to the trans-
former terminals on the underside of the chassis.

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

(3) Remove the capacitor by unscrewing 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) Remove transformer.

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

(1) Unsolder cable connections to terminal board,

Ref. No. 150.

(2) Unsolder connections to terminal board from
Capacitor, Ref, No. 25.

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

(4) Remove ground bonding braid terminal by
loosening the dynamotor mounting screw which
clamps it to the chassis.

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

(6) Unsolder connections to the chokes, Ref, Nos.
96-1 and 96-2, and Capacitor, Ref. No. 22,

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

h. I-F and R-F Transformer Assemblies

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

(1) Unsolder connecting leads on underside of
chassis.

(2) Pull out grid lead plug if used.

(3) Remove two nuts and lockwashers securing
the unit to the chassis,

(4) Remove transformer.

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

(1) Unsolder connections to coil terminal board.

(2) Using thinner remove all traces of cement
from speed nut and top ecross bar.

(3) Remove speed nut and withdraw top cross
bar. If on a particular unit the trimmer interferes
with the removal of the speed nut and cross bar re-
move the top plate after unscrewing the three cor-
ner stud nuts.

(4) Remove the bottom coil mounting serew and
withdraw the coil assembly.

jo Disassembly of R-F Oscillator or any I-F
Transformer Assembly

(1) Unsolder connections to coil terminals.

(2) Remove two screws securing coil assembly to
the frame.

(3) Withdraw the coil assembly.
NOTE: Complete I-F Transformer Assemblies have
been furnished for replacement purposes.

k. Capacitors Ref. No. 26

To remove any one of the four capacitors, Ref.
No. 26, proceed as follows:

(1) Remove shield, Ref. No. 152.

(2) Unsolder external connections to terminal
board., Ref. No. 148.

(3) Remove screw holding the main cable clamp
to the cable support, Ref. No. 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) Any one of the four capacitors may now be
removed by taking out the nuts and screws holding

them in place.

l. 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. k

(2) Fold back socket and cable
“LIGHTS” control is accessible.

(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. :

until the

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 that
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 grounded.

(5) Make continuity test as discussed in Par.

16 c.
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15. TEST PROCEDURE

a. Low “COMP” Output

(1) Test receiver output—operate the radio com-
pass with the selector switch in the “ANT” position.
Tune to signals over the band and if performance
is satisfactory switch to “LOOP.” Repeat this pro-
cedure over the entire tuning range noting the ap-
parent sensitivity. If satisfactory operation is found
in both of these positions the trouble must be in the
associated compass circuits. Proceed as outlined in
Par. 15 a.

(2) If, however, the “LOOP” operation is un-
satisfactory proceed as outlined in Par. 15 e.

(3) Test Audio Frequency Oscillator—With a
vacuum tube voltmeter measure the a-c voltage from
terminals 1 and 2 on the audio frequency oscillator
transformer, Ref. No. 87, to ground. It should meas-
ure approximately 6.5 volts. If a cathode ray oscillo-
graph is available it would be advisable to check
the shape of the audio oscillator wave at this point.
A nearly perfect sinusoidal wave should be noted.
A frequency check of the audio oscillator may also
be advisable and can easily be made at this time if
a calibrated audio oscillator is available. This should
be 46 =1 cycles. If satisfactory operation is ob-
tained continue investigation to locate the defect
elsewhere, either in the modulator transformer, Ref.
No. 86, or in the compass output amplifier circuit
or in the attenuator network, Ref. No. 205.

(4) Test Compass Audio Frequency Amplifier—
Test compass output Tube VT-107 for emission and
the equipment in the
“COMP” position and measure the tube socket
voltages, which should approximate those in the
chart in Par. 16 b. If a considerable variation from
the tabulated values is noted, check the wiring and

characteristics. Operate

components of the circuits associated with the tube
elements. Disconnect the compass indicator from the
circuit by removing Plug PL-113 from the rear of
the indicator. Set “COMPASS control to full maxi-
mum clock-wise position and apply an audio os-
cillator signal of 3.5 volts at 46 cycles between
ground and the junction point of capacitors, Ref.
Nos. 28 and 4-4. Connect the output meter between
ground and terminal “S” on Plug PL-113. The
voltage should be 10 volts, measured on the output
meter, part of Test Set 1-56-A. If no voltage is
present at this point check components in compass
output circuit for opens, shorts, and grounds. Re-
place any defective components,

(5) Test Compass Indicator—Check indicator and
the associated cables for opens, shorts, grounds, poor
contacts, ete.

(6) Check the two modulator Tubes VT-91 for

emission and characteristics and replace if below
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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 check all cable connections, power supply
connections, fuses in connector panel or junction
box, ete. Check antenna relay, Ref. No. 110, for
operation and also for making and breaking of
contacts.

(2) Tuning Meter 1-74—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 tuned to resonance at this signal frequency
a definite right deflection should be noted, the de-
flection depending upon the signal strength applied
to the antenna. If no deflection is noted the connec-
tion to resistor, Ref. No. 49-4, should be removed
and the resistor grounded at its junction with the
wire from terminal “K” (Socket SO-107). If the
signal is heard in the headset the meter should be
removed and checked for open winding, shorts,
grounds, ete. If resistor, 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
above checks the equipment does not function
properly proceed with further checks 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 S0-107
and check 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 t]l.c
instrument lights. The supply voltage (approxi-
mately 13.0 volts) should appear between ground
(black leads or bare bus bars) and the dynamotor
r-f filter choke, Ref. No. 97. If no voltage appears
at this point, check 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 IV
terminal of Ref. No. 150. If this voltage i
unreasonably low check for short circuits in
the wiring or components associated with or

connected to the high voltage supply.
(b) Lack of dynamotor output voltage, if the
o primary supply voltage is normal, indicates
a defective dynamotor. To definitely deter-
mine if the trouble is within the dynamotor

disconnect the red lead from the dynamotor
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to the “HV” terminal on Ref. No. 150. The
voltage from this lead to ground should be
approximately 260 volts.

(5) Test all tubes for emission and other charac-
teristics according to Par. 16 d (3). Any tubes hav-
ing characteristics not within the prescribed limits
should be replaced.

(6) Voltage measurements — Socket
should be measured 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, check all resistors,
capacitors, and wiring in circuits associated with the

voltages

suspected tube element.

(7) Audio Frequency Amplifier Test — A loud
click or whistle should be heard in the headset if the
grid of the second detector Tube VT-93 is touched
when the radio compass is operating in “ANT" posi-
tion. If no sound is heard measure the tube socket
voltages of the phone output Tube VT-107 and the
second detector Tube VT-93 and compare the read-
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 elements.
Apply a 400 cycle signal from an audio oscillator to
the grid of the phone output Tube VT-107 (pin 5 on
tube socket) and measure the input required for 50
milliwatts output. If this stage is functioning prop-
erly it should be possible to obtain this 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 this point for standard output should be 2.2 volts.
If the required voltage is considerably higher, thor-
oughly check capacitors, Ref. Nos. 4-4 and 7-2, for
open circuits. If the voltage to the grid of the phone
output tube is higher than normal, check the phone
output transformer, Ref. No. 95, and replace if
necessary.

(8) AVC Tests
dio compass unit may be caused by failure of capac-
itors, Ref. Nos. 17, 9, 6-4, 6-2, 6-1, or 6-7. The last
four listed capacitors are AVC by-pass or padder
capacitors and if defective, the r-f circuit resistance
is increased by the amount of the associated decoup-
ling resistance, which effectively renders the stage
inoperative. If the AVC is inoperative for all signal
levels, after checking the AVC amplifier Tube VT-93
characteristics, capacitor, Ref. No. 16-2, should be
checked for open circuit. Check circuit and charac-

Extreme insensitivity of the ra-
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teristics of the 1st i-f amplifier Tube VT-86.

(9) Intermediate Frequency Tests—Apply a 112.5
kilocycle signal, 30% modulated at 400 cycles,
through the standard artificial antenna to the grid
of the second i-f amplifier Tube VT-86 with the
“AUDIO” control at maximum. Measure the input
voltage required to produce 50 milliwatts output.
If this stage is functioning properly a signal strength
of 190,000 microvolts will be required. If a stronger
signal is required readjust the iron cores, Ref. No.
03 and Ref. No. 92-5, for maximum output to deter-
mine that the low sensitivity is not due to misalign-
ment of the 3rd i-f transformer. If satisfactory align-
ment cannot be reached remove 3rd i-f transformer,
Ref. No. 108, and check components for opens,
shorts, ete. If this 3rd i-f sensitivity is satisfactory
but the sensitivity is low at the grid of the 1st i-f
Tube VT-86, connect the signal generator to this
point and apply a 112.5 kilocycle signal, 30% modu-
lated at 400 cycles, through the standard artificial
antenna. With the “AUDIO” and “THRESH SENS™
controls set to maximum, a signal strength of 4800
microvolts should be required for standard output
of 50 milliwatts. Adjust iron core screws, Ref. Nos.
92-3 and 92-4, to determine that low sensitivity is not
due to misalignment. If satisfactory alignment can-
not be reached, remove this transformer, Ref. No.
107 and check for open circuits, shorts, grounds, ete.
If sensitivity is found to be satisfactory at this point
but is low at the grid of the 1st detector Tube VT-87,
connect the signal generator to this point and apply
the signal as in the preceding paragraph. The input
should be approximately 300 microvolts for standard
output of 50 milliwatts. The r-f oscillator must be
functioning while making this measurement. To de-
termine if the r-f oscillator is functioning properly,
note the input required for 50 milliwatts output.
Ground the grid of the r-f oscillator Tube VT-65
(tube terminal 4) and note that a lower microvolt
input is required for standard 50 milliwatts output
than is required with the oscillator functioning. An
audible click will also be noticed when this grid is
grounded or ungrounded, if the oscillator is func-
tioning properly. If the input to the grid of the 1st
detector Tube VT-87 is considerably higher than 300
microvolts adjust the alignment screws, Ref. Nos.
92.1 and 92-2,
not being caused by misalignment. If satisfactory
alignment cannot be reached, remove the lst i-f
transformer, Ref. No. 106, and check its components

to determine that the low sensitivity is

for opens, shorts, grounds, ete.

(10) R-F Oscillator Tests — Check tube socket
voltages on r-f oscillator Tube VT-65 and compare
with data in Par. 16 b. Check tube emission and
characteristics. Connect signal generator to top grid
of first detector Tube VT-87 and apply a signal at



400 kilocycles, 30% modulated at 400 cycles. Set
“AUDIO” and “THRESH SENS” controls at maxi-
mum. Plug output meter in “TEL” jack, Ref. No.
208. Retune signal generator for maximum output
or adjust trimmer capacitor, Ref. No. 19-1, for maxi-
mum output, if frequency 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 sensitivity is high, remove the oscillator trans-
former assembly, Ref. No. 105, and check compo-
nents for open circuits, shorts, and grounds.

(11) R-F Amplifier Tests—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 required should be 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, Ref. No. 19-3, on the r-f
plate coil and capacitor, Ref. No. 20-1, on the de-
tector grid coil for maximum output. If resonance
cannot be reached after the trimmer capacitors are
realigned remove the coil assemblies, Ref. Nos. 103
and 104, and check components for opens, shorts,
and grounds and replace components found de-
fective.

If the r-f amplifier stage is functioning properly
apply a 5 microvolt signal to the “ANT” 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 transformer assembly, Ref.
No. 102. If resonance cannot be reached on the
capacitor, remove assembly and check components
for opens, shorts, and grounds. Also check antenna
relay, Ref. No. 110, for operation and for continuity
of circuit through its contacts, Check i-f rejection
trap coil, Ref. No. 98, and capacitors, Ref. Nos. 1
and 6-9, for open circuits, shorts, and grounds and
replace components found defective.

¢. Low “LOOP” Output

Operate the radio compass with the selector
switch in the “LOOP” position. Tune in stations or
signals from signal generator over the tuning band,
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noting apparent sensitivity. If the equipment is in-
operative over the entire band (but functions on
“ANT” operation) set up equipment on test bench
and measure tube socket voltages and compare with
tabulated data in Par. 16 b for loop amplifier Tube
VT-86. Check operation of antenna relay, Ref. No.
110. Check tube socket voltages on the two modu-
lator Tubes VT-91 and compare with data in Par.
16 b. Also check capacitor, Ref. No. 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 i8
lower than 100 microvolts per meter [with 4:1 sig-
nal to noise ratio (power) as described in Par. 17 e]
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. No. 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-108 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 SEARNII
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, Ref. No. 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 No. 2 modu-
lator Tube VT-91. 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 unsatisfactory, check tube
emission and characteristics, socket voltages, and
wiring to socket.

(2) If the checks to the above two points are
satisfactory, connect the signal generator to grid of
loop r-f amplifier Tube VT-86 through artificial an-
tenna and set signal generator output for a],pmxi-
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mately 45 microvolts. This should give standard out-
put on meter in “TEL” jack, Ref. No. 208. Do not
change setting of any controls or adjustments. If a
satisfactory reading is not obtainable check tube
characteristics and compare to those in Par. 10 and
check 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, Ref. No. 101, and No. 1 modulator
Tube VT-91 (one nearest modulator transformer
assembly, Ref. No. 101). At this time reverse the
connections from modulator transformer, Ref. No.
101, to the two top grids of the two modulator Tubes
VT-91. This is done by interchanging the top grid
leads from the socket connections in the top side of
modulator transformer assembly, Ref. No. 101. The
microvolt input for 50 milliwatt output on meter in
“TEL” jack, Ref. No. 208, should be the same as for
above condition, 45 microvolts; any appreciable
change should be investigated by removing trans-
former assembly, Ref. No. 101, and checking com-
ponents for open circuits, shorts, grounds, ete.

(3) If all conditions are satisfactory at this point
but no signal can be received when using equipment
set up as under Fig. 10, a further check may be made
on the loop transformer, Ref. No. 100, by applying
a signal from the signal generator through the arti-
ficial antenna to pin No. 4 on Socket S0-88, after
removing Cord CD-362, without changing any con-
trol or adjustment setting. Apply a signal of approx-
imately 90 microvolts. This should gi\-fe an output of
50 milliwatts on the meter plugged in “TEL” jack.
Readjust trimmer, Ref. No. 19-2, for maximum out-
put. An input of 20 microvolts should then give
standard output of 50 milliwatts on output meter.
If not, remove loop transformer, Ref, No. 100, and
check components for open circuits, shorts, and
g'rounl]s. This test misaligns the loop trimmer, Ref.
No. 19-2, which must be realigned in accordance

with Par. 17 f,

(4) Check continuity of winding in Loop LP-17-
A, by checking resistance between pin No. 2 and No.
4. These are made accessible by removing Plug PL-
108 from Socket SO . Fadio
] om Socket SO-88 at the front of the
pass unit.

radio com-
If it is found necessary to remove or
replace the loop transformer assembly, Ref. No. 100,
or to make any major adjustment in the setting of
trimmer capacitor, Ref. No. 19-2, it will be necessary
to completely realign this stage :

Vs

as described in Par.

d. Noisy “COMP” or “ANT” Operation

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

40

Check For

Vacuum Tubes ...... Microphonic or defective
units.

Dynamotor ......... Worm or arcing brushes.

[HoopiN Ll S E i Dirty or flattened pins, open
or short between terminals.

Cable Plugs ......... Poor contacts.

R A Fe14 (oo B i Bt e Poor contacts.

Antenna Relay ...... Poor contacts, inoperation,

open coil.

Variable Capacitors ..Dirt between plates, shorting

plates.
Power Source ....... Loose or corroded contacts.
a0 B P i i St oy Pt Loose wires, defective capac-
itors, resistors and other
components.

16. TYPICAL OVERALL VOLTAGE
MEASUREMENTS

a. Typical Circuit Voltages

The following voltages are based on an average
production run of radio compass units and should
check within *=10% of readings made on any nor-
mal radio compass unit. The measurements should
be made on a Weston Model 665, Type 2, Selective
Analyzer using the 250 volt scale for plate, B4~ and
dynamotor output voltages and the 25 volt scale for
primary supply voltages. Operate the equipment
with selector switch in “COMP” position and all
other controls set in the maximum clock-wise posi-

tion.

Circuit Ref. No. Term. Voltage
Supply Voltage ....... S0-107 D 13.1
Input to Filter........ 97 Bat. Side  13.1
Input to Dynamotor... 97 Dyn. Side  12.75
Dynamotor Output..... 150 -+HV 208
Input to Filter Choke.. 96-1 2 208
Output of Filter Choke. 96-1 1 200
B-\- Side of Phone Trans-

f OTILE T e avateats 95 B 177
Plate Side of Phone

Transformer ........ 95 P 163
B+ Side of Compass

Transformer ........ 094 B 156
Plate Side of Compass

Transformer ........ 94 P 135
B-I- 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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DETECTOR TF AMPLIFIER.
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Fic. 29— TupkE SockET VOLTAGE DIAGRAM

42

VT-93. SECOND VT-.107. PHONE F—/—m/m)
———— =
DETECTOR & FIRST ouTPUT
A-F_AMPLIFIER ;
VT-86. SECOND termleLement|voLTacE TERM|ELEMENT| VOLTAGE v m;iJTPCUOTMPASS
I-F AMPLIFIER 1 SHLD. | GRND. 1 SHLD. GRND.
2 | AL 6.3 7 ——
TERM [ELEMENT| VOLTAGE R s | L | 147 TEIR"' E"SE":;NT V;RL:g_G_.E__
1 | SHLD. | GRND. 4 lpope | o 4 | SCRN. | 170 2| B e
2RI T|S e 5 [) 5 | GRID. 0 it T
3 | pL | 190 6 | SCRN. 430 7 | ho 13 2| JL ST
4 | scRN.| 73 ; cilr]ii eRnn: 8 | cATH. | GRuD. il s
L [ 7 | AL | eRND_
7 L ! N | L 3 | CATH. | GRND
g | cath. | 8 g
\ ®C> @QGD Vi, AVC o
AMPLIFIE
QoY BVl recrriew
TERM|ELEMENT[ VOLTA G & |
1 | SHLD. | GRND _
2| FL | GrRaD]
34| S pr 15
@0 4 11 piooe 0
O~® 2 ; 100
SCRN.
O@ 7 | FL 6.3
@® g8 | catH. | 7.7
V1-86. FIRST [ | VI-65. A-F
I-F AMPLIFIER ,/ OSCILLATOR
TERM [ELEMENT|VOLTAGE ®®® TERM|ELEMENT VE
1 | sto. | GRwp. @@@ @O @) @)@@ 2 | S | G
st | B | (HaQal 00 ool N L
5 | sur. | 26 ] (6)E) [( A ]_ b GRID. 13?0
g | —— | 190
7 FIL. 6.4 @@ 7 FIL. 12.9
8 | CATH. | 28 ©) O ® 8 | CATH. | 145
@ @) N
Q0] i VI-26. R-F
—
o1 Mo AMPLIFIER
VT1-86. LOOP VT-87. FIRST -91. 5 —_
TERM|ELEMENT | VOLTA
= ECTOR MODULATOR S
R-F AMPLIFIER DET T o e
TERM |ELEMENT| VOLTAGE| | TERM [ELEMENT| VOLTAGE| | TERM [ELEMENT|VOLTAGE g ;IIE,. féss
1 SHLD. | GRND. 1 SHLD. | GRND. 1 SHLD. | GRND. v
2 FIL. GRND. 2 FIL. GRND. 2 FIL. GRND. ‘; SS%R?N- 2}'3(;
3 PL. 190 3 FL. 185 3 FL: 115 8 L 6
. 4 | ScrRN. | 70 4 | SCRN, 72 ST
4 | SoRN. | 62 5 |INJ.GRID.| 15 5 | sup, | 4.3 7 [ L] 129
5 SUP, 2.95 6 iy 185 6 pEa 0 8 CATH. 2.6
7 L. | 63 70 R | e 7 | BL | 645 ﬂ
8 | CATH. | 2.95 8 | catH. | 28 8 | catH. [ 4.3 S
VT-65. R-F o4 VT-91. NO.2
OSCILLATOR @@ @@@ @@@ el MODULATOR
TERM [ELEMENT| VOLTAGE @ O% O ® O ® TERM|ELEMENT v:;;:lé‘g—-
1 | sHLD, g
2 | AL | GRno: GO Q[0) @J0) 2| AL | 1285
; 25 PR G
i I o 125 = 4 | SCRN, | 70
5 !’GRID. =15, 5 SUP. 4.3
— 6| — | o
? FIL 15235 LT T 7| FL [ 645
] . 8 | catH. | a3
8 | CATH. | GRND. NOTE— ALL VOLTAGES MEASURED TO CHASSIS \J
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 Ref. N-o. Tel'-n-l;- :Vollage
B-{- Side of 1lst IF

Circuit

EBAALY oo cleheseveises 106 1 194
Plate Side of 1st I-F

BETATY oo ol oo 106 6 193
B-}- to R-F Plate Trans..103 5 192
Plate Side of R-F Plate

B T e TN o e lereh o e easie e 103 1 191
B-}- to R-F Ose. ....... 105 1 200
Plate Side of R-F Osec...105 4 175
B} to Modulator Pri-

TR g GO ORI 101 2 194
Plate Side of Modu-

W07 o B e 101 3 193
B}~ to Marker Beacon

Receiver ...........50-107 U 199

The following Measurements require a Vacuum
Tube Voltmeter.

Circuit Ref. No. Term. Voltag
Input to Modulator
N OB e v o 101 5 1.37
Input to Modulator
N e e aia e 101 4 1.35
Input from Audio Osc.. 87 1 6.6
Input from Audio Osc.. 87 2 6.55
AVC Diode Voltaget...VT-93 4%G A5
*A .0185
il .0165

* C—“COMP.”
# A—“ANT.”
&1 = “1.00P”

T “AUDIO” control at minimum.

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 be 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 110
Loop Amplifier 1 Screen 60
8 Cathode 2.76

2.7 Heater 6.6
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Socket
Tube Term. Element Voltage
VT-91 3 Plate 87
Modulator No. 1 4 Screen 74
8 Cathode 3.9
2-7 Heater 6.65
VT-91 3 Plate 87
Modulator No. 2 4 Screen 73
8 Cathode 4.1
2-1 Heater 6.8
VT-65 3 Plate 110
Audio Oscillator 8 Cathode 10.7*
2-7 Heater 6.9
VT-86 3 Plate 200
R-F Amplifier 4 Screen 79
8 Cathode 2.8
21 Heater 6.6
VT-87 3 Plate 200
First Detector 4 Sereen 72
8 Cathode 2
2.1 Heater 6.85
VT-65 3 Plate 160
R-F Oscillator 8 Cathode —
2-7 Heater 7.0
VT-86 3 Plate 197
First I.F Amplifier 4 Sereen 11
8 Cathode 2.5
21 Heater 6.75
VT-86 3 Plate 196
Second I-F Amplifier 4 Screen T4
8 Cathode 4.5*
927 Heater 6.85
VT-93 3 Plate 46
Second Detector 6 Screen 46
8 Cathode 1.8
2.7 Heater 6.65
VT-93 3 Plate L
AVC 6 Sereen 106
8 Cathode 1l
2.7 Heater 6.75
VT-107 3 Plate 144
Compass Output 4  Screen 167
8 Cathode —
2.7 Heater 0.85
VT-107 3 Plate 168
Phone Output 4 Sereen 184
8 Cathode —
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 usually be
located as below:

(1) Heater voltage high—Heater burned out in
tube measured. See Fig. 36.

(2) Heater voltage low—Dirty contacts on switch,
Ref. No. 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.

S0-107

(7) Cathode Voltage high—Open cathode re-
sistor.

(8) Cathode Voltage low—Defective cathode by-
pass capacitor or resistor.
¢. Continuity Test of Radio Compass SCR-246-A
(1) Radio Compass Unit BC-373-A—Set controls

as follows:

“LOOP GAIN” control to maximum clockwise.
“THRESH SENS” control to maximum clockwise.

Using Weston Model 665, Type 2, Selective An-
alyzer, the following readings are typical for normal
equipment. Readings are from terminal listed to
ground binding post unless otherwise stated. (See
Fig. 36 and Fig. 38.)

Operate, Test, Ohmmeter
Terminal and Return to Scale Resistance Probable Cause of
Number Original Setting Used Ohms Incorrect Reading
D Direct 0.55 Open, short, or ground. Ref. No. 110,
DM-29-A.
Open or ground in vacuum tube series,
filament connections or Ref. No. 22C
o deft;(‘.t.ivv..__ .
E Rx100 730 Open, short, or ground, secondary
_ windin_g,__ 'I!;'.{.__No. 94.. )
F Rx100 1100 Open, short, or ground in secondary
A winding, I_{_c_f_. No. 95. A
G “THRESH SENS”  Rxl1000 59,500 Defective—Ref. Nos. 80, 26-3B, 8-2,
) 50, 55, 23-1B. i,
H ' TUREIOD, L A95 Defective—Ref. Nos. 87, 8-1, 8-3, 27.
ol AT - £ Rx100 920 Defective—Ref. Nos. 27, 87, 8-1, 8-3.
K [{_x_lUO() Open Defective—Ref. Nos. 49-4, 51-4, 10-2,
= - 11-2, 10-1. 108.
M et Direct 0 e i
N SPr o e }{_\'Mj_— __(}m‘,l‘_ £7a) e
ERe - Rx10 765 Defective—Ref. No. 110.
S ~ Rx1000 23.400 Defective—Ref. Nos. 46-2, 45-1, 26-4A.
T ki g Direct 0
U Rx100 685 Defective—Ref. Nos. 46-4. 23-2B, 107,
ATRESNN N 7[Rt _108. _ o LG
v “LOOP GAIN™ Rx 1000 18,400 Defective—Ref. Nos. 40-1, 81, 41-1,
Ry " | i T AR _fl-_l;.?,_2ﬁ-=l. B 2
S0-88 ()I_leral.e, l_u-\t,_ Ohm ;Er : o e ) s
Terminal and Return to Scale Resistance Probable Cause of
Number Original Setting Used Ohms Incorrect Reading
2 Direct 0 o o LA N
4 Direct .25 Defective—Ref. No. 85,




(2) Radio Control Box BC-374-A
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Set controls as follows: “AUDIO.,” “COMPASS.” and “LIGHTS” controls to maximum clockwise

position. Selector switch to “COMP” position.

SO-107 S Operate, Test, Ohmmeter e
Terminal Sel. Sw. and Return to Scale Resistance Probable Cause of
Number Position Original Setting Used Ohms Incorrect Reading
D All “LIGHTS™ Direct 25 Defective—Ref. Nos. 201,
202, 203, 206, LM-32 Sock-
i ets, 207C
E All “COMPASS™ Max. Rx1000 Open Defective—Ref. Nos.205A,
. . “COMPASS™ Min. Rx1000 2000 - 205B :
F SORE”, CANT, Rx1000 Open Defective—Ref. Nos. 207B,
and “LOOP” 204A, 204B
“COMP” “AUDIO” Max. Rx1000 Open Defective—Ref. Nos. 204A,
“AUDIO” Min. Direct 10 204B. 208
(3 “*OFF>”, “ANT”, “AUDIO” Max. Direct 20 Defective—Ref. Nos. 207B,
and “LOOP” “AUDIO” Min. Rx1000 10,000 204C
RCOMEBIS ~ 0 b 4 Direct 0 Defective—Ref. No. 204C
H SORE2, SANT2, Rx1000 Open Defective—Ref. Nos. 208,
and “LOOP™ 204A, 204B, 207B
“COMP” “AUDIO” Max. Rx1000 Open Defective—Ref. Nos. 208,
“AUDIO” Min, Rx1000 4000 204A, 204B
] All “COMPASS” Max. Rx1000 Open Defective—Ref. No. 205
“COMPASS” Min. Direct 10
M “OFF” and “"COMP” Rx1000 Open Defective—Ref. No. 207B
: “ANT”" and “LOOP” Direct 0 Defective—Ref. No. 207B
N “OFF” and “COMP” Rx1000 Open Defective—Ref. No. 207B
“ANT” and “LOOP” Direct 0 Defective—Ref. No. 207B
R “OFE”, “COMP”, Rx1000 Open Defective—Ref. No. 207A
and “ANT”
“LOOP” s = o Direct 0 Defective—Ref. No. 207A
S “OFF”, “COMP”, Rx1000 Open Defective—Ref. No. 207A
and “ANT”
RLOOR IS Direct 0 Defective—Ref. No. 207A
T I T Rx1000 Open Defective—Ref. No. 207G
EROMP SAINT Direct 25 Defective—Ref. Nos. 201,
and “LOOP” 202, 203, 206, LM-32 Sock-
I ets RIS L
A All A Direct 0 e .
b “OFE”, “ANT", Rx1000 Open Defective—Ref. No. 207A
and “LOOP”
“COMP™ Direet 0

(3) Compass Indicator I-73-A
Remove Plug PL-113

Defectiv&_’.—-Rcf. No. E@_

S0-93 _

Terminal Ohmmeter Resistance

Number Scale Used Ohms Probable Cause of Incorrect Reading

StoT Rx100 2275 Defective Moving Coil, Open, Short, or Ground.
i = e T — - . e T 5 AT 7 |

Rto U Rx100 2650 Defective Field Coil, Open, Short, or Ground.

R-S-T-U to Case Rx1000 Open Grounded Windings or Connections.
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d. Circuit Analysis Using Test Set I-56-A

(1) General: Before attempting to use Test Set
[-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
IIT of the Instruction Book for Test Set I-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 with
Par. 3 of the above reference and the following

Chart.

“.IN”

Comm.  Fil. Tube  “IN”
Tube Equiv. Selector Selector Positiom
VT-93 6B8 6 35 *BEF
0 Cand D
VT-107 6Vo6 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 measurements should be made, using the
Weston Model 665 Selective Analyzer and Model
666 Socket Selector Unit. When measuring tubes
with top grids use .1 mfd to .5 mfd capacitor from
grid to ground 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

Comm. _ Fil.  Tube . Rt
Tube Equiv. Selector Selector Position Instruction Bm”f for Test Set I-56-A. The voltage,
— ; - current, and resistance values should check within
VT-65 6C5 6 40 BD 10% of those given in chart shown on Page 47 pro-
L,VT'86 6K7 6 49 BCDE viding the following rules are observed:
3’?31 EL’E 6 43 BCDE Test Set 1-56-A—Place Model 666, Type 1B Socket
z J 6 41 B_CDE Selector Block in pin jacks above the meter in
CIRCUIT ANALYSIS USING TEST SET I-56-A
gube VT-86 VT-87 VT-93 VT-91 | VT-65 VT
Type % -8 -9 Fl O =107
Conn. Conn. | Conn. Conn. | l Conn. Conun.
Block to | Block to Block to Block to | Block Lo Block to
Term. | Anal. | Term. | Anal. | Term. | Anal. | Term. | Anal. | Term. | Anal. Term. Anal.
No. Jacks | No. Jacks | No. Jacks No. | Jacks No. | Jacks No. Jacks
Blate . | 3 950v |3 |250v |3 sov |3 |soov |3 [250v |3 | 250V
Volts Gnd. -V Gnd. -V Gnd. -V Gnd. -V Gnd. ‘ -V Gnd, =\
Plate 3 out | 5Ma 3 out | 2-5Mal 3 out | 2.5Ma| 3 out | 1Ma 3 out ‘ 10Ma ‘l 3 out | 25Ma
Current . 3ins | —Ma 3ins | —Ma 3ins | —Ma 3 ins ~Ma 3ins | —-Ma 3 ins ~Ma
2nd Det. ‘ |
6 50V _ ' |
Screen 4 250V | 4 250V | Gnd. =V 4 | 500V 4 250V
Volts Gnd. | -V Gnd. | -V | —| Gnd. | -V ‘ Gnd. | -V
AVC J
6 250V | |
, Grd A=V
2nd Det. | | |
i 6 out | 1Ma
Screen 4 out | 2-5Mal 4 out | 5Ma 6 ins ~Ma 3 out 1Ma | 4 out | 2.5Ma
Current 4ins | —Ma dinst =Ma | e—————| 3ins  [=Ma: | ' | 4 ins —Ma
AVC .
6 out | SMa ‘ ‘
| ‘ 6 in= ~Ma
| Rt el S—p——— m— g —— L — —— ] S— — —_— - — — S - — —..__;___—_
Cathode | 8 5v |8 ‘ sv s |10v |8 25V |8 | 25V
Volts Gnd. | -V Gnd } -V i Gnd -Y Gnd. | -V Gnd. | -V ‘




Analyzer Model 665. Keep “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 ground
binding post. Ground tube shell 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 circuil to provide for current meas-
urements. Resistance measurements are made from
the proper terminal on the socket selector block

Par. 16d
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 mechanism to low frequency end.
Battery—14 volts.

CIRCUIT ANALYSIS USING TEST SET I-56-A

= Plate Sereen Control _C“_llfic__.
Tube Fube Fil. Grid
Funection Yolts Ma | Ohms | Volts | Ma Ohms Yolts Ohms | Volts | Ohms
T

Loop COMP | VT-86 200 | 3.0 1775 60 4 40M 6.6 107TM | 2.76 635
Ampl. ANT 203 | 3.1 1775 61 75 | 40M 6.6 107TM | 2.8 635

LOOP 200 1 3.0 1775 60 41 40M 6.6 107M | 2.76 | 635
Mod. COMP | VT-91 88 .23 1 74 .06 | 56M 6.65 4700 3.9 | 4200
No.l1 ANT 122 0 22M| 81 0 56M 6.65 | 4700 |14.9 | 22M

LOOP 50 .92 2M| 69 25 56M 6.65 4700 2.5 1000
Mod. COMP | VT-91 88 .22 | 116M| 73 .055] 55M 6.8 4750 4.1 | 4100
No. 2 ANT 122 0 116M| 82 0 55M 6.8 4750 (14.9 | 22M
Sidewall LOOP 5 0 116M| 67 0 35M 6.8 4750 5.2 | 8200
Aud. COMP | YT-65 88 | 6.2 22M - — — 6.9 820 [12.8 [ 2050
Osc. ANT 151 | 2.9 | 22M - -— — 6.9 820 | 5.2 | 2050

LOOP 138 | 2.6 | 22M - - — — 6.9 820 5.2 | 2050
R-F Amp. VT-86 200 [ 4.7 | 1725 ( 79 [1.2 | 31M (6.6 |1Meg |2.8 [ 450
First Det. VT-87 200 | .84 11750 | 72 | 3.6 | 2IM | 6.85 | 1Meg.* 2.7 | 580
R-F Osc. VT-65 74 [ 5.6 [ 23M —_ — — 7.0 S50M 0 —
First 1-IF VT-86 197 | 4.5 it 1 1.18 286M 6750 [ Mcg. 2h 200
Sec. 1-I V186 196 | 2.25 | 1775 74 55| 28.5M | 6.85 62 4.0 | 1550
Sec. Det. VT-93 46 1.14 | 110M| 46 .29 [ 100M | 6.65 600M | 1.8 | 2000
AVC VT-93 11.9 | 1.6 125M | 106 3.4 1T™M 6.75 [250.5M | 7.7 | 1100
Comp. Out. V1107 144 11{1.2 6800 | 167 .75 | 4650 6.85 600M — ==
Phone Out. |  VT-107 | 168[14.8 | 2950 1184 | 1.4 | 2000 !6.75 | 40oM | — | —

* First Det. Inj. Grid Res. 49.5M Ohms.
t Selector Switch Position.
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e. “Inductance and Transformer Data

_———::——"#;“
i’urt of -_;W:Tiillg S R R &y Mutual IJ(gi"!::-"
Ref. No. Description Ref. No.  Term. No. Ind. Tol. b o 5
5 .16
T P=T7-A Loop LP-17-A 2tod 50 uh +59%,
265
85  Loop R-F Trans. 100 Prim. 6.5 uh +5% 75 uh
2tol
Sec. N 7.25
4103  2.05mh +19, 230  85ub
86 Mod. Trans. 101 Prim. 91
3 to2 6.65mh 419 211 . Aoh
No. 1 Top Grid  .765 mh +197, Prim. & 1.475
Mod. Sec.  to 5 Sec. & o5
No.2  TopGrid .785mh =19 201 1.495
Mod. Sec.  to 4
1800
87 A-F Osec. Prim., 65. h +109%,
Trans. GtoT
(Tap K)
Sec. 540
1to2 3.85h 4109,
88 Antenna Prim, 106.4
Trans. 102 3t02 11.3 mh +5%, 200*
Sec, | 6.
4to 1 1.945 mh +19, 35 uh
89 R-F Plate Prim. 6.97
Trans. 103 #Red to 2.0 mh +19, 240*
Blue 2.0
3to05 .405 mh 381
6 to 4 4.0 uh =19,
90 Det. Grid Sec. 6.50
Trans. 104 3tob 1.9 mh +19%, 240* 4
6.2
91 R-F Ose. Sec. 1.125mh 419
Trans, 105 1 to 6 >
Prim. 9.2
#2 to Blue 1.86 uh +59%,
92-1 Ist I.-F Prim. 160ke 55.0
Trans. Prim. 106 6 to 1 6.275 mh 19 571
75 uh
92-2 Ist I-F Sec. W 55.0
Trans. Sec. 106 Top Grid 6.3 mh +1% 571
to 4
92-5°  3rd L.F Prim. 55.0
Trans. Prim. 108 6to3  6.15mh +19 571 z
25 ul
93 3rd I-F Sec. L ’)50
Trans. Sec. 108 5106 6.3 mh +1¢ 57%
(Cen. Tap =

to 4)
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Ref, N RS
“‘--____'_"_l)_ PRIt e Siee Tas S
92_.;___ — ]_]Eﬂfillliﬂn ll;lll'l (_}f “'illd:i_ng_ —'—___'_T_____—_—_—______—_ e ————
s ond I.F = - ef. No. Term. No. Ind e Mutual D.C. R
_[‘ e A S d. Tol. uon L. hes.
£ PR st P Ind. Ohms
Il'ilnc.; Pri Prim e S Jhms
5. I'rim. 1007 : 3
92-4 . 107 6tol  6:275:mh 1T 571 :
2nd I-F e s 55.0
Trax S 78
ans. Sec Sec. 175 uh
25 107 =il b e 2N
o 07 Top Grid 6.275 mh +19, 74 2
Comp: to 4 i 55.0
0 pass
A Prr
Dt Peans: Prim. 10. h +10% 9995
PtoB i £
05 Sec.
Plone G to C 3.55h +10% 715
()“[ ']\ I) A 3
Jut. Trans. rim.
P v -
PtoB 8.3h +10% 940
961 Sec.
1 + = l" ~ - - ; :
I\i :':lu-r to G 5.65h +10% 1100
06— A-I* Circuits
2 4B 1to2 2.85h 4109
= ilter AT /0 260
-F G; .
9 Arcuits
: R.-F C : 1to2 9 85 h +109% :
\' (‘hti‘kc R /0 260
I-73 A Circui
3 it 5 -~
;.:()m[,ﬁﬁﬁ 65. uh +5% 120
ndic: 2
C cator Iield R Ly o
N‘_I‘“n]mss Ind. R to U 31.h +3.5% 2650
Movi 0,
98 ving Coil
[ Trar StoT 178 h +10% 2975
- d]) %
Nop : Coil Z(Wh. tc
I5 : (Wh. to
ey . )
Inductance meq Blk.) 9.12 mh +1% 788 24.5
s asure ; — e ———————-————--—————————————-
(nl::::: :‘: hl'-‘iu-lilr:l'(t{{;n;i]: l(l;m.ri'l “i_il“u 1000 cycle inductance bridge-
ehotes () measured on [.]-nn-u-r (of coil only, removed from the frame assembly) at 200 ke.
enotes () measured on {\]'"H'It'r (of t'.u_nl only [iron core removed] removed from 171 frame assembly) at 160 ke.
7 Denotps o measure J-meter of coils on brackel (removed from the frame) at 70 ke.
s coil ; 1 on Q-meter ¢ 925
terminal on coil {';;";Il 112.5 ke.
17 .
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Par. 17a-17¢
a. Standard Alignment Conditions

(1) Radio control box settings.

(a) Switch to “ANT.”

(b) “COMPASS,” “AUDIO” and “LIGHTS” con-
trols to maximum clockwise position.

(¢) A 4000 ohm output meter plugged into the
“TEL” jack (this meter is part of Test Set
1-56-A).

(2) Radio compass unit settings.

“THRESH SENS” and “LOOP GAIN” con-
trols set to maximum clockwise position.

(3) Signal generator settings.

All signal generator settings are with 30%
modulation at 400 cycles.

(4) Artificial antenna.

The artificial antenna consists of an 18” length
of single conductor, shielded, insulated cable of
cood electrical characteristics, a 50 mmfd capacitor
and a 500,000 ohm resistor. The arrangement is such
as to feed the signal along the line through the 50
mmfd capacitor to the top grid of the tube. The
500,000 ohm resistor is placed in series with the
lead to the tube grid. The cable shield should be
grounded to the signal generator at one end and to
the radio compass unit at the other. This may be
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 milliwatts, 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 ke.
Grid, 1st I.-F Amp.

Tube VT-86 4,800 112.5 ke.
Grid, 1st Detector

Tube VT-87 300 112.5 ke
Grid, 1lst Detector

Tube VT-87 325 400 ke.
Grid, R-F Amp.

Tube VT-86 11.0 400 ke.
“ANT” Binding Post 4.0 400 ke.
*Reference Transmis-

sion Line 151 400  ke.

# Selector 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 reference transmission line, divided by the
transmission line factor.

- Microvolts per meter.

All measurements made at 400 kilocycles, 30%
modulated at 400 cycles. Selector switch on “ANT™
position for all conditions except as noted.

Output measured on output meter (part of Test
Set 1-56-A) in “TEL” jack, Ref. No. 208.

c. Intermediate-Frequency Amplifier Alignment

(1) Third I-F Stage Alignment.

(a) Set frequency dial to 200 kilocycles.

(b) Apply a 112.5 kilocyele signal to the top grid

" of the 2nd if amplifier Tube VT-86, using
the standard artificial antenna. The signal
generator should be set to deliver approxi-
mately 250,000 microvolts output.
Rotate adjusting screws, Ref. Nos. 92-5 and
93, for maximum output, reducing the signal
generator output as the adjusting screws are
rotated to keep the output at approximately
50 milliwatts. The input to this stage should
be approximately 190,000 microvolts for 50
milliwatts output after the adjustment has

been made.

(2) Second I-F Stage Alignment.

(a) Maintain all conditions as for 3rd i-f align-
ment as above in Par. 17 ¢ (1) (a).

Connect the standard artificial antenna to the
top grid of the 1st i-f amplifier Tube VT-86
and deliver a signal of 112.5 kiloeyeles to this
grid. A signal strength of approximately
10,000 microvolts may be required to get ap-

(b)

preciable output.
Adjust Ref. Nos. 92-3 and 92-4 for maximum

output, reducing the signal generator output
as required to keep the audio output at 50
milliwatts. The input to this stage when
properly aligned should be approximately
4800 microvolts for 50 milliwatts output.

First I-F Stage Alignment.

(3)
(a)

Maintain all conditions as for 2nd i-f align-
ment in Par. 17 ¢ (2) (a) above, shifting the
artificial antenna connection to the top grid
of the 1st detector Tube VT-87.

The signal generator setting should remain
at 112.5 kilocyeles with a strength of 500-
1000 microvolts as required.

Adjust Ref. Nos. 92-1 and 92-2 for maximum
output, reducing the input voltage required
to keep the output at approximately 50 milli-
watts. When properly aligned, the input re-
quired for 50 milliwatts output should be ap-
proximately 300 microvolts.

(b)

NOTE: The sensitivity as given in Par. 17 ¢ (3) (¢)
above is measured with the r-f oscillator functioning
as this is quite necessary for accurate measurement.
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Par. 17d-17f
d. R-F Oscillator Alignment

(1) Tune radio compass unit to 400 kilocycles
after checking the 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, Ref. No, 19-1, for maximum
output, reducing the signal generator output as
necessary to maintain approximately 50 milliwatts
output. The signal strength required 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 kiloeyele signal. The sensitivity for
50 milliwatts output at this frequency should be
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 be
off at this point it may be brought within the limits
by rotating the oscillator padding screw, Ref. No. 91,
until the required result is obtained.

(5) Recheck the 400 kilocycle alignment point
as in Par. 17 b (3) above after making this initial
frequency dial adjustment.

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

(1) Connect the signal generator to the grid of
the r-f amplifier Tube VT-86 through the standard
artificial antenna. Tune the radio compass to 400
kilocycles and apply a 400 kilocyele signal at a level
of 50 microvolts. This signal strength may be neces-
sary to get an appreciable signal through the am-
plifiers.

(2) Adjust trimmer, Ref. No. 20-1, for maximum
output reducing the input as required to maintain
the output at approximately 50 milliwatts.

(3) Adjust trimmer, Ref. No. 19-3, for maximum
output reducing the input voltage as necessary to
keep approximately 50 milliwatts output. The input
required to secure this output should be approxi-
mately 11 microvolts,

(4) Connect the artificial antenna to the “ANT”
post using only the 50 mmfd capacitor. Apply a
signal of 5 microvolts and adjust trimmer, Ref. No.
20-2, to maximum output, reducing the “AUDIO”
control so as not to exceed 50 milliwatt output.

(5) Tune the radio compass unit to 200 kilo-
cycles and set the signal generator to deliver a 200
kilocyele signal 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 respect to the previously adjusted r-f
circuits. This condition may be improved as follows:

o

2

(a) Maintain conditions in Par. 17 d (5) above
~ but increase input to approximately 10 micro-
volts.

Reduce the “AUDIO” control so that the out-
put is not more than 50 milliwatts. Note

(b)

exact outpul.
Rotate adjusting screw, Ref. No. 91, about

one-eighth turn clockwise and at the same
time retune the signal generator slightly for
maximum output. Note if there is an increase
or decrease in output meter reading. If an in-
crease is noted continue turning the adjust-
ment screw in the same direction while re-
tuning the signal generator for maximum out-
put. If a decrease is noted the direction of
rotation should be reversed. The correct posi-
tion of the iron adjustment slug, so that the
r-f oscillator has the proper relation to the
other r-f circuits, will be at a point where
further rotation in either direction of the ad-
justment screw no longer results in an in-
crease in output.

Retune the radio compass unit to 400 kilo-
cycles and retune the signal generator to de-
liver a 400 kilocycle signal, at a signal
strength of 5 microvolts.

Readjust the oscillator trimmer, Ref, No. 19-1,
and readjust Ref. Nos. 20-1, 19-3, and 20-2 for
maximum output.

Repeat the 200 kilocyele adjustment as in

Par. (¢) above.
These adjustments should be repeated until

(d)

(e)

)

(g)
no further improvement can be gained. This
repetition of adjustments is necessitated by
the inherent characteristics of the r-f oscil-
lator and should be carefully followed to in-

sure best alignment over the entire band.

f. Loop Alignment

Set up the equipment as illustrated in Fig. 10.
Turn the loop parallel to the transmission line and
set the selector switch to the “LOOP” position.

(1) Tune the radio compass unit to 400 kilocycles
and adjust the signal generator to the same fre-
quency and for an input of approximately 100 mi-
crovolts per meter at the loop.

(2) Adjust trimmer capacitor, Ref. No. 19-2, for
maximum output on the output meter in “TEL™
jack, Ref. No. 208, or for maximum swing of the
Tuning Meter 1-73-A.

(3) Adjust “AUDIO” control for 50 milliwatts
output with 4:1 signal to noise ratio (power).

(4) Reduce signal generator output as required
after setting “AUDIO” control. The input required
for standard output should be approximately 75
microvolts per meter at the center of the loop.




18. OVYERALL PERFORMANCE TESTS
a. General

If at any time the operation of the equipment is
questionable, its performance should be measured
in accordance with this paragraph. After making
any major repairs or adjustments, the performance
should be measured to insure that they have been
properly made.

b. Standard Test Conditions

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

(1) Signal to noise ratio—4 to 1 in power, or
2 to 1 in voltage. The noise output is 12.5 milli-
watts when standard output is 50 milliwatts or 7
volts where standard output is 14.1 volts.

(2) Standard output—50 milliwatts or 14.1 volts
(signal and noise). This output is measured at the
“TEL” jack, Ref. No. 208, in the radio control box
using output meter, part of Test Set I-56-A. When
operating with the selector switch in the “ANT”
position adjust the “AUDIO” control for standard
signal-to-noise ratio. When operating in the “COMP”
position, adjust “AUDIO” control for maximum
output.

(3) Artificial antenna.

For “ANT” operation: 50 mmfd and 500,000 ochm .

resistor. See Par. 17 « (4).
For “COMP” operation: 50 mmfd and 1} meter
effective height.
(4) Standard modulation—30% at 400 cycles,
(5) Warm-up period—10 minutes.
(6) Low voltage supply—14 volts.

c. Sensitivity—"“ANT” Operation

Set “THRESH SENS” control at maximum. Ap-
ply a 400 kilocyele standard modulated signal to the
“ANT” post. Set input at approximately 5 micro-
volts. Tune the radio compass unit carefully to res-
onance. Cut off modulation, leaving carrier on. Set
“AUDIO” control to obtain 12.5 milliwatts average
noise output. Restore modulation and reset micro-
volt input for 50 milliwatt output. Repeat until 50
milliwatts output is obtained with the modulation
on and 12.5 milliwatts noise with the modulation
off. Repeat the above procedure with the equip-
ment tuned to 300 kilocyeles and 200 kilocycles.
Record results on a form similar to that shown in

Par. 18 L.

d. Noise Level

Operate the equipment in the “ANT"” position
with the “AUDIO” control on maximum and with
the “THRESH SENS” control fully clockwise. Con-

Par. 18-18g

nect the “ANT” binding post to ground through the
artificial antenna. Care should be taken to shield
the radio compass unit 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 50 milli-
watts “AUDIO” output is obtained. The ratio of
the attenuator setting at 112.5 kilocyeles, 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.
NOTE: Harmonics of the signal will appear in the
frequency range of the equipment at 225 and 3317.5
kilocycles. To avoid spurious responses select fre-
quencies in the vicinity of 200, 300, and 400 kilo-
cycles.

f. Image Rejection Ratio

Measure the sensitivity at the “ANT” post with
the equipment functioning in the “ANT” position
at the desired test frequency, and again with the
signal generator tuned to 225 kilocycles above the
test frequency, increasing the attenuator setting to
give 50 milliwatts output. Do not disturb the tuning
of the equipment or the setting of any controls.
Vary the signal generator setting to give maximum
response and readjust the attenuator setting for 50
milliwatts output. The ratio of the attenuator sel-
ting at 225 kilocycles above the test frequency 1o
that at the desired test frequency is the image re-
jection ratio. Record results on a form similar to
that contained in Par. 18 L

g. AV C Action

Operate the equipment with the selector switeh
in the “ANT” position and with the “AUDIO” con-
trol maximum clockwise. Apply signals at test fre-
quencies 30% modulated at 400 cycles according to
Par. 18 I through the 50 mmfd artificial antenna
to “ANT” binding post and record milliwatts 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-
quencies shown on chart Par. 18 [ Increase the
signal generator attenuator so that output is 10, 100,
1,000, and 10,000 times the resonant frequency sen-
sitivity measured. For each increase in input, vary
the signal generator frequency above and below the
resonant point and record results on a form similar
to Par. 18 L. The selectivity or band width of this
equipment is practically the same at 400, 300, and
200 kilocycles.

i. Sensitivity—“LOOP”

Mount loop beneath reference transmission line
as in Fig. 10 and operate the radio compass unit
with the selector switch in the “LOOP” position.
Tune in signals at frequencies specified in Par. 18 1
and rotate loop for maximum pickup. Adjust the
“AUDIO” control for signal to noise ratio of 4 to 1
(power) as in “ANT” sensitivity measurement Par.
17 ¢. Record microvolts per meter field strength at
the center of loop for standard output on a form
similar to that shown in Par. 18 L

j. “COMPASS” Sensitivity, Uniformity, and Ac-
curacy

Mount loop beneath the reference transmission
line as in Fig. 10. Operate on “COMP” using the
50 mmfd 14 meter artificial antenna connected to
“ANT” binding post. Adjust the “COMPASS” con-
trol until 15° loop rotation produces full scale in-
dicator deflection with an input of 1000 microvolts
per meter at 300 kilocycles to the center of the
loop. Without changing the position of the “COM-
PASS” control, record the degrees loop rotation
necessary to produce zero and full scale left and
right indicator needle deflections for 50, 100, 1000,
and 10,000 microvolts per meter input at test fre-
quencies according to Par, 18 L.

k. Input for Full Scale Indicator Deflection

This test requires a well shielded test room. Set
up the radio compass according to Fig. 10 and rotate
the loop to 90° with the “COMPASS” control set to
maximum clockwise position. Record the signal
strength (microvolts per meter) at the center of the
loop required for full scale indicator deflection on
a chart similar to Par. 18 L

|
|
|




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

Par. 181

Test Point L LM M MH H
Test Freq. Ke 200 250 300 350 400
“ANT” Sens. uv 3.9 307 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 6 83 7 71 71
100 |© 0 0 0 0 0
uv /m
R 12.0 155 16.0 21.0 22.5
L 14..0 13.0 16.0 21.0 20.0
Compass
= 1000 | © 0 0 0 0 0
Sensitivity
uv /m
R 12.0 15.0 16.0 20.0 2255
Uniformity L 12.0 13745 15.0 175 20.0
Accuracy 100M | O 0 0 0 0 0
uv/m |
R 125 15.0 15.0 18.0 20.0
L 10.5 12.5 12.5 15k5 17.5
AVC Action 1 |
Test Freq. uy e I s T ) 100 | 1000 10M | 100M | 500M | 1 Volt| 2 Volts
400 Ke ==
b
Mod: 307, myw 41 | 86 | 95 | 116| 138 | 169 | 233 | 3m | 57 | 841
SANT? 10 X | 10 X [100 X (100 X [1000 X [1000 X | 10000 X| 10000 X
Selectivity HI LO [FHI | LO HI LO HI LO
Test Freq.
400 Ke Ke DA I IS ] Rl O B3| 830 357 3.6 4.0
Mod. 309,

55



Par. 18m

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

Test Point ‘ LM M [ MH

Test Freq. K¢ 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 | O Not More Than =+ 1 Degree
Sensitivity

uv/m | R
Uniformity L Not More Than 30 Degrees Loop Rotation
Accuracy 100M | O Not More Than = 1 Degree

uv/m | R

L Not More Than 30 Degrees Loop Rotation

uv 250 |50 | 10 100 | 1000 | 10M | 100M | 500M | 1 Volt | 2 Volt
AVC Action | jae
Test Freq. §
400 Ke
Mod. 309, mw 50 95 | 116 138 169 233 371 576 841

-3 +10 | 45 | 50| £ 50 | &= 50| £ 50 | £ 75 | £100 | &=150

SANT? 10 X | 10 X [100 X [100 X [1000 X [1000 X 10000 X {10000 X
Selectivity HI LO | HI LO HI LO HI LO
Test Freq.
400 Ke Ke 4.5 [ 4.5 4.7 4.8| 6.5 6.5 8.5 8.5
Mod. 309, iy | = |

% Due to the great effect of small variations in sensitivity, AVC limits are not properly applicable in this range

of input signal strength.

56



Par. 19
V—SUPPLEMENTARY DATA AND LIST OF REPLACEABLE PARTS
19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS
Ref. ~  Name of FA G
No. Stock No. Part Deseription Funection Dwg. No.
RADIO COMPASS UNIT BC-373-A
(Assembly Drawing No. E301-1)
1 Capacitor Cornell Dubilier I-F Trap 1'26-501-1
Type 1WS resonator
: .001 mfd. mica
|
2 Capacitor Cornell Dubilier Antenna 126-500-6
Type 5 WS compensating
75 mmfd. mica
3 Capacitor Cornell Dubilier Modulator F26-500-5
Type 5 WS coupling
50 mmfd. mica
4 Capacitor Cornell Dubilier 126-502-1
Type 3 WS
.01 mfd. mica
Ref. No. 4-1 R-F bypass—
Mod. Sec.
Ref. No. 4-2 R-F bypass—
Mod. Sec.
Ref. No. 4-3 AVC filter—
Ist I-F
Ref. No. 4-4 Plate coupling—
2nd Det.
5 Cupacrtor Cornell Dubilier AVC filter— F26-501-10
Type 1 WS Antenna Sec.
L0065 mfd. mica
6 Capacitor Cornell Dubilier 1726-501-8

Type 1 WS
.01 mfd. mica

Ref. No. 6-1 AVC filter—
Antenna Sec.
Ref. No. 6-2 AVC filter—
Detector Grid
Ref. No. 6-3 Plate bypass—
R-F Oscillator
Ref. No. 6-4 AVC input
filter bypass
Ref. No. 6-5 AVC line
center bypass
Ref. No. 6-6 AVC line
bypass
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref. Name of F. A Cion
No. Stock No. Part Description Funection Dwg. No. A
Erugs Capacitor  Ref. No. 6-7 Series padder—
(cont’d) Loop Sec.
Ref. No. 6-8 R-F Plate pad
and blocking
Ref. No. 6-9 Antenna
blocking
Ref. No. 6-10 AVC line
bypass
Ref. No. 6-11 L-V Dynamotor
R-F filter
7 Capacitor Cornell Dubilier F26-501-5
Type 1 WS
002 mfd. mica
Ref. No. 7-1 R-F bypass—
Phone Output
Transf. Primary
Ref. No. 7-2 Grid coupling—
Phone Output
8 Capacitor Micamold 726-503-2
Type 345
.14 mfd. ]
Ref. No. 8-1 Resonator—Audio
Osc. Transf. Pri.
Ref. No. 8-2 Cathode bypass—
1st Det.
Ref. No. 8-3 Resonator—Audio
Osce. Transf. Pri.
9 Capacitor Cornell Dubilier AVC Diode F26-500-7
Type 5 WS coupling
100 mmfd. mica
10 Capacitor  Cornell Dubilier 126-500-10
Type 5 WS
250 mmfd. mica
Ref. No. 10-1 R-F bypass—
3rd I-F Sec.
Ref. No. 10-2 1-F filter
bypass
1 Capacitor Micamold Type 345 F26-503-1
.1 mfd.
Ref. No. 11-1 AVC bypass—
Ist Audio Grid
Ref. No. 11-2 Coupling-1st

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

Par. 19

Ref. . Name of B T FEAGE
No. Stock No. Part Description Funetion Dwg. No.
12 Capacitor Cornell Dubilier F26-500-14
Type 5 WS
500 mmfd. mica
Ref. No. 12-1 Resonator—
Modulator Pri.
Ref. No. 12-2 R-F bypass—
1st Audio
Plate
13 Capacitor Cornell Dubilier F26-504-10
Type 5 RS
250 mmfd. mica
| Ref. No. 13-1 Resonator—3rd
I-F Pri.
Ref. No. 13-2 Resonator—3rd
I-I' Sec.
Ref. No. 13-3 Resonator—2nd
I-I" Sec.
Ref. No. 13-4 Resonator—2nd
I-F Pri.
Ref. No. 13-5 Resonator—1st
I-F Sec.
Ref. No. 13-6 Resonator—1st
[-F Pri.
Ref. No. 13-7 Grid coupling—
R-F Osc.
14 Capacitor 50 mmfd. Erie F29-1-4
Ceramicon
Ref. No. 14-1 Temp. comp.—
3rd I-F Pri.
Ref. No. 14-2 Temp. comp.—
3rd I-I Sec.
Ref. No. 14-3 Temp. comp.—
2nd I-F See.
Ref. No. 14-4 Temp. comp.—
2nd I-F Pri.
Ref. No. 14-5 Temp. comp.—
Ist 1-I Seec.
Ref. No. 14-6 Temp. comp.—
1st I-F Pri.
15 Capacitor 25 mmfd. Erie 1'29-1-3

Ceramicon
Ref. No. 15-1

Temp. comp.—
]—{'l‘1 05[‘.. .S(‘-('..
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref. Name of F. A, C.
No. Stock No. Part Deseription Function Dwg. No.
15 Capacitor Ref. No. 15-2 Temp. comp.—
(cont’d.) Detector Grid
Ref. No. 15-3 Temp. comp.—
R-F Plate
Ref. No. 15-4 Temp.:comp.—
Loop Sec.
Ref. No. 15-5 Temp. comp.—
Ant. See.
Ref. No. 15-6 Resonator—
Ant. Pri.
16 Capacitor 10 mmfd. Erie 129.1-2
Ceramicon
Ref. No. 16-1 Coupling—Ant.
Pri. and Sec.
Ref. No. 16-2 I-F coup.—
AVC Grid
17 Capacitor 15 mmfd. Erie I-F coup.— 29.1-5
Ceramicon AVC Grid
18 Capacitor Cornell Dubilier Series 126-505-9
Type 1 RS padder—R-I"
T00 mmfd. mica Osc. Sec.
19 Capacitor Trimmer 25 mmfd. 128-.501-2
Ref. No. 19-1 Trimmer—
R-F Osec.
Ref. No. 19-2 Trimmer—
IJU()IJ
Ref. No. 19-3 Trimmer—
R-F Plate
20 Capacitor Trimmer 25 mmfd. 28-501-1
Ref. No. 20-1 Trimmer—
Det. Grid
Ref. No. 20-2 Trimmer—
Antenna
21 Capacitor Variable F28-500
Capacitor
Ref. No. 21A Antenna
321 mmfd. section tuning
Ref. No. 21B R-F Plate
321 mmfd. section tuning
Ref. No. 21C Detector

321 mmfd. section
Ref. No. 21D
321 mmfd. section

Ref. No. 21E
321 mmfd. section

Grid tuning

R-F Osc.
tuning

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

Par. 19

Ref.
No.

Stock No.

Name of
Part

Description

Funection

F. A. C.
Dwg. No.

22

23-2

23-3

Capacitor

Capacitor

Capacitor

Capacitor

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. No. 23-1B
.5 mfd. section
Ref. No. 23-1C
.5 mfd. section
Ref. No. 23-1D
.5 mfd. section
Ref. No. 23-1E
.> mfd. section
Five Section Paper
Ref. No. 23-2A
.5 mfd. section
Ref. No. 23-2B
.5 mfd. section
Ref. No. 23-2C
.5 mid section
Ref. No. 23-2D
.5 mfd. section
Ref. No. 23-2E
.5 mfd. section

Five Section Paper

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

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

Ref. No. 23-3C

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

.5 mfd. section

Ref. No. 23-3E

.5 mfd. section

H-V filter

Bias filter—
Audio and Comp.
Output Grids

L-V filter

Audio filter—
Phone Output
Trans. Pri.

R-F Screen
bypass

R-I' Cathode
bypass

H-V filter—
Audio Osc.

H-V filter—
Audio Ose.

Cathode bypass—
1st I-F

Screen bypass—
1st and 2nd I-F
Plate bypass—
1st and 2nd I-F

Plate bypass—
1st Det.

Screen bypass—
1st Det.

R-F Plate
bypass

Bias filter—Comp.
and Phone Output
Grids

Plate filter—
1st Audio

Cathode bypass—
1st Audio

Cathode bypass—
2nd 1-F

Cathode bypass—
AVC

B301-166

B301-165

B301-165

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

Ref. Name of
No. Stock No. Part
24 Capacitor
25 Capacitor
26-1 Capacitor
20-2 Capacitor
26-3 Capacitor
26-4 Capacitor
27 Capacitor
28 Capacitor
40 Resistor

Description

Four Section Paper
Ref. No. 24A

4 mfd. seetion

Ref. No. 24B

.5 mid. section

Ref. No. 24C

.5 mfd. section
Ref. No. 24D

.5 mfd. section
T'wo Section Paper
Ref. No. 25A

3 mfd. section

Ref. No. 25B

6 mfd. section
Two Section Paper
Ref. No. 26-1A

.45 mfd. section

Ref. No. 26-1B

.45 mfd. section
Two Section Paper
Ref. No. 26-2A
A5 mfd. section
Ref. No. 26-2B
A5 mfd. section
Two Section Paper
Ref. No. 26-3A

.45 mfd. section

Ref. No. 26-3B

.45 mfd. section
L2 al g - - I"' “
I'wo Section Paper

Ref. No. 26-4A

A5 mfd. section

Ref. No. 26-4B

45 mfd. section

3 mfd. Paper

Cornell Dubilier

Type 1 WS .005 mfd.

Stack. 14 watt
20,000 ohms
insulated =59

Dwg. No

FFunction

B301-162

Resonator—Comp.
Output Transf. Pri.

Sereen by pass—
AVC
Plate filter—
AVC
H-V filter—
R-I stages
C301-164
Plate bypass—
Comp. Output
H-V filter-
Audio Stages
B301-163
Sereen bypass—
Loop Amplifier
Cathode bypass—
Loop Amplifier
B301-163
Plate bypass—
Loop Amplifier

Sereen bypass—
Modulators

B301-163
Plate bypass—
Modulators
Cathode decoupling—
R-I' Amp. and 1st Det.

B301-163

Cathode bypass—
Modulators

Cathode bypass—
Modulators

B301-189

Audio Oscillator

feedback

Grid coup.— F26-501-7

Comp. Out put
IF'62B-203-5
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref. - Name of oA F. A. C.
No. Stock No. Part Description Funection Dwg. No.
40 Resistor Ref. No. 40-1 Shunt resistor—

(cont’d.) “LOOP GAIN™

control

Ref. No. 40-2 Voltage divider—
Audio Osc. Transf.
Sec.

Ref. No. 40-3 Plate filter—AVC

Ref. No. 40-4 Sereen bleeder—
AYC

Ref. No. 40-5 Plate filter—
R-F Osc.

Ref. No. 40-6 Voltage divider—
Audio Ose. Transf.
Sec.

41 Resistor Stack. 15 watt F62B-402-5

4000 ohms
insulated =57,

Ref. No. 41-1 Cathode bias—
Modulator
Ref. No. 41-2 Cathode bias—
Modulator
42 Resistor Stack. 14 watt 1'62B-504-5

500,000 ohms
insulated +59;,

Ref. No. 42-1 Static leak—
Antenna

Ref. No. 42-2 Compensating—
Det. Grid

Ref. No. 42-3 Grid Resistor—

Comp. Output

43 Resistor Stack. 14 watt F62B-753-5
75.000 ohms
insulated 459

Ref. No. 43-1 Sereen voltage
divider—Loop Amp.

Ref. No. 43-2 Screen voltage
divider—Loop Amp.

Ref. No. 43-3 Screen voltage
divider—1st Det.

Refl. No. 43-4 Screen voltage
divider—1st I-F

Ref. No. 43-5 Screen voltage
divider—AVC
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref. Name of F. A. C.
No. Stock No. Part Deseription Function Dwg. No.
43 Resistor Ref. No. 43-6 Screen voltage
(cont’d.) divider—R-F

Amplifier ‘
Ref. No. 43-7 Plate load—
Ist Audio
44 Resistor Stack. 14 watt F62B-104-5
100,000 ohms
insulated 5%,
Ref. No. 44-1 AVC filter—
1st Det.
Ref. No. 44-2 Plate load—
Modulator
Ref. No. 44-3 Sereen bleeder—
Modulator
Ref. No. 44-4 Plate load—AVC
Ref. No. 44-5 AVC filter—
R-F Amp. Grid
Ref. No. 44-6 Bias filter—Comp.
and Phone Output
Grids
Ref. No. 44-7 AVC filter—
Ist I-F
Ref. No. 44-8 Diode load—AVC
Ref. No. 44-9 Sereen voltage
divider—
Modulators
Ref. No. 44-10 Compensating—
2nd I-I Sec.
Ref. No. 44-11 Grid Leak—Loop
45 Resistor Stack. 14 watt F62B-254-5

250,000 ohms
insulated 459,
Ref. No. 45-1
Ref. No. 45-2

Ref. No. 45-3
Ref. No. 45-4

Ref. No. 45-5

Cathode bleeder—

No. 1 Modulator

Cathode bleeder—
No. 2 Modulator

Grid leak—AVC

Grid leak—
Phone Output

Grid leak—
Ist Audio
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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—Ist
I-F Secondary
Ref. No. 45-8 Compensating—1st
I-F Primary
46 Res'stor Stack. 14 watt F62B-102-5
1000 ohms
insulated 459,
Ref. No. 46-1 Plate filter—
Loop Amp.
Ref. No. 46-2 Cathode shunt—
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-I" Amp.
Ref. No. 46-6 Plate
compensator—
R-F Osec.
47 Resistor Stack. 14 watt F62B-502-5
5000 ohms
insulated =59
Ref. No. 47-1 Voltage divider—
Audio Ose. Transf.
Sec.
Ref. No. 47-2 Voltage divider—
Audio Osc, Transf.
Sec.
48 Resistor Stack. 15 watt Cathode bias— F62B-152-5
1500 ohms 2nd I-F Amp.
insulated 459
19 Resistor Stack. 14 watt F62B-503-5

50,000 ohms
insulated 459,
Ref. No. 49-1
Ref. No. 49-2

Ref. No. 49-3

Ref. No. 49-4

Decoupling—
1st Audio Grid

Voltage divider—
R-F Screen

Grid leak—
R-F Osc.

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

Ref. Name of
No. Stock No. Part Description Function
50 Resistor Stack. 5 watt Cathode bias—
400 ohms R-F Amp.
insulated =459,
51 Resistor Stack. 14 watt
10.000 ohms
insulated =459
Ref. No. 51-1 Plate filter—
Modulator
Ref. No. 51-2 Plate filter—
Audio Ose.
Ref. No. 51-3 Plate filter—
Audio Ose.
Ref. No. 51-4 Audio Diode
load
52 Resistor Stack. 14 watt
600 ohms
insulated 459,
Ref. No. 52-1 Cathode hias—
Loop Amp.
Ref. No. 52-2 Cathode bias
divider—AV(C
53 Resistor Stack. 145 watt
25.000 ohms
insulated =59
Ref. No. 53-1 Screen voltage
divider—
Ist Det.
Ref. No. 53-2 H-V filter—
1st Audio Plate
54 Resistor Stack. 15 watt Cathode bias—
200 ohms 1st I-F
insulated 59,
55 Resistor Stack. 45 watt Cathode bias—
500 ohms 1st Det.
insulated 459,
50 Resistor Stack. 14 watt Voltage divider—
300 ohms AVC cathode
insulated 459
57 Resistor Stack. 14 watt

2000 ohms
insulated 59,

Ref. No. 57-1

Ref. No. 57-2

Cathode bias—
1st Audio

Cathode bias—
Audio Ose.
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref.
No.

60

61

62

63

69

70

71

72

73

80

81

Par. 19

Stock No.

Name of
Part

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Variable
Resistor

Variable
Resistor

Loop Transf.

Description

Funection

F. A. C.
Dwg. No.

Stack. 14 watt
300,000 ohms
insulated 459

Stack. 1% watt
200,000 ohms
insulated 5%,

Stack. 14 watt
40.000 ohms
insulated 459
Stack. 145 watt
1.000,000 ohms
insulated 459,

Stack. 145 watt
T00.000 ohms
insulated 459

Stack. 145 watt
350.000 ohms
insulated 459,
Stack. 1 watt
2,000,000 ohms
insulated 59,
Stack. 1 watt
4000 ohms
insulated 459,
Stack. 1 watt
3000 ohms

insulated =59

Ref. No. 71-1
Ref. No. 71-2

Stack. 1 watt
200 ohms
insulated 459

Clar. 3 watts
21 ohms
Flex. 5%,
2500 ohms
Threshold
Control

6000 ohms—

Loop Gain
Control

Part of Ref. No. 100

Voltage divider—
AYVC Diode

load

Compensator—
3rd 1I-F

Primary

Screen voltage
divider—

1st I-F
Filter—

AVC line

Voltage divider—

AVC Diode load

Compensator—
R-F
Amp. Plate

Filter—
AVC line

Plate filter—
Compass Output

Plate filter—
Phone Output

Plate filter—
Phone Output

Bias resistor—
Phone and
Compass Output

Heater
dropping—
AVC
“THRESH
SENS”
Control

“LOOP GAIN™

Control

F62B-304-5

1"62B-204-5

F62B-403-5

F62B-105-5

F62B-704-5

F62B-354-5

F62C-205-5

162C-402-5

F62C-302-5

F62C-201-5

B301-218

F36-504

136-503

B301-58

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

Ref. Name of
No. Stock No. Part Description Function
86 Mod. Transf. Part of Ref. No. 101
87 A-F Osc. Special
a8 Ant. Transf. Part of Ref. No. 102
Coils
89 R-F Plate Part of Ref. No. 103
Transf.
90 Det. Grid Part of Ref. No. 104
Coil
91 R-F Osc. Part of Ref. No. 105
Transf.
92 I-F Coils
(Ref. No. 92-1 Primary)
(Ref. No. 92-2 Secondary)
Both part of Ref. No.106
(Ref. No. 92-3 Primary)
(Ref. No. 92-4 Secondary)
Both part of Ref. No. 107
(Ref. No. 92-5 Primary)
Part of Ref. No. 108
93 3rd I-F Secondary
See. Coil Part of Ref. No. 108
94 Comp. Output Special
Transf.
95 Phone Output Special
Transf.
96 A-F Choke  Special
Ref. No. 96-1
Ref. No. 96-2
97 R-F Choke  Special
98 I-F Rej. I-F Trap
Coil Assy.
100 Loop Transf. Includes 85, 19-2, 15-4,
Assembly 44-11, 161, 162-1, 165,
119, 120
101 Mod. Transf. Includes 86, 12-1, 160,
Assembly 163, 166, 119, 179
102 Ant. Transf. Includes 88, 20-2, 15-5,
Assembly 15-6, 16-1, 44-12, 157-1,
164, 167, 119, 120
103 R-F Plate Includes 89, 19-3, 15-3,

Transf. 6-8, 63, 157-5, 168, 119,
120
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Par. 19

Ref. Name of | 5 e B
No. Stock No. Part Desecription Funetion Dwg. No.
104 Det. Grid Includes 90, 20-1, 15-2, D301-175
Transf. 42-2, 157-2, 162-2, 169,
Assembly 119, 120
105 R-F Osc. Includes 91, 19-1, 15-1, D301-174
Transf. 18, 13-7, 40-5, 157-3,
Assembly 170, 119, 120
106 1st I-F Includes 92-1, 92-2, 14-6, D301-178
Transf. 14-5, 13-5, 13-6, 45-7, 45-8,
Assembly 159, 162-3. 171, 119, 120
107 2nd I-F Includes 92-3, 92-4, 14-3, D301-179
Transf. 14.-4, 13-3, 13-4, 44-10, 45-6,
Assembly 158, 162-4, 172, 119, 120
108 3rd I.F Includes 92-5, 93, 14-1, D301-18
Transf. 14-2,13-1, 13-2, 59, 1574,
Assembly 173, 119, 120
110 Relay DB DT Coll Ant. switching ~ F49-500
79 ohms D-C Res.
117 Binding Post Push Type with Antenna B301-183
locating pin
118 Binding Post Wing Nut Type Ground
119 Coil Frame  Brass—Wh. N. P. For R-F and I.F  B301-6
Stud—Long Transf. Assems.
120 Coil Frame  Brass—Wh. N.P. For R-F and I.F  B301-161
Stud—Short Transf. Assems.
121 Tuning Shaft For attaching B301-149
Adapter Assy. Tuning Shaft
MC-124
122 Adj. Cover  Spring Slug For"LOOP GAIN”B301-124
type stamped and “THRESH
“PUSH?” SENS™ controls
123 Coup. Shaft For Vari. B301-152
Assembly Cap. drive
124 Capacitor For Vari. R.C.C. No.
Stop Mechanism Cap. drive 2-19-10
125 Spacer For Tube VT-93 B301-112
Grid stud
126 Insulator Alsimag 196 For Tube VT-93 B301-113
Grid stud
127 Stud Brass Cad. Plate For Tube VT-93 B301-111
Grid
128 Strap Capacitor Mtg. For 23-1, 23-2, B301-100
23-3, 24
129 Socket Amphenol Octal For Vacuum F34-602
Ceramic Tubes
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref. Name of F. A
No. Stock No. Part Description Funection Dw
130 Armature With bearings For Dynamotor  B301-
Assembly DM-29-A
131 Ball Bearing Part of Ref. No. 130 For Dynamotor  B301-
DM-29-A
132 Brush Assy. (Low Voltage) For Dynamotor  B301
Positive DM-29-A
(Low Voltage)
Negative
133 Brush Assy. (High Voltage) For Dynamotor  B301-
Positive DM-29-A
(High Voltage)
Negative
134 Enclosing Aluminum For Dynamotor  C.E.
Cover DM-29-A No. 1
135 Low Voltage With brush holders For Dynamotor  C.E.Nos.
' Bearing DM-29-A 26201
Bracket 23610
136 High Voltage With brush holders For Dynamotor  C.E. Nos.
Bearing DM-29-A 26201
Bracket 23610-2-X
137 Field Coils For Dynamotor  C.E.
DM-29-A 21668-W§
138 Cover Plate  For 135, 136 For Dynamotor  C.E. No.
DM-29-A 26207 :
139 Brush Holder For 132, 133 For Dynamotor  C.E. Np;:; ;
Serew Cap DM-29-A 23607-2
140 Tie Rod Steel For Dynamotor  C.E. No.
DM-29-A 17042-310
141 Dynamotor  Steel For Dynamotor  C.E. No.
Pole Pieces DM-29-A 21667
142 Dynamotor  Alum. (with insert) B301-160
Brkt. Assy. s
) Grid Lead For Tube VI-91 B301-207
Assy. 4
L Grid Lead For Tubes VT-91, B301-206
Asey. VT-86, VT'-87 N
145 Grid Lead For Tube VT-93 B301-220
ABBY' 4
146 Grid Lead For Tube VT-93 B301-205
Assy. i
147 Ant. Term.  Bakelite B301-96 ]
Board \
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No. Stock No.

148

149

150

151
152
153
154

158

159

160

161

162

Name of
Part

Loop Term.
Board

Audio Term.
Board

Dyn. Filter
Board

Small Shield
Large Shield
Bracket Assy.

Cable Support
Assembly

Terminal
Insulator

Coil Bottom
Assembly

Coil Bottom
Assembly

Coil Bottom
Assembly

Coil Bottom
Assembly

Coil Bottom
Assembly
Grid Brkt.

Assembly

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

Par. 19

F. A. 3

Deseription Function Dwg. No. <
Under Chassis B301-101
25 Lug
Under Chassis B301-98
17 Lug
Under Chassis B301-102
16 Lug
Aluminum B301-198
Aluminum B301-196
Alum. with Eyelets B301-203
Bakelite B301-105
Brass Cad. PL Standoff 1738-500
Alsimag 196 Standoff B301-199

Ref. No. 157-1
Part of Ref. No. 102
Ref. No. 157-2
Part of Ref. No. 104
Ref. No. 157-3
Part of Ref. No. 105
Ref. No. 157-4
Part of Ref. No. 108
Ref. No. 157-5
Part of Ref. No. 103

Part of Ref. No. 107

Part of Ref. No. 106

Part of Ref. No. 101

Part of Ref. No. 100

Refl. No. 162-1
Part of Ref. No. 100
Ref. No. 162-2
Part of Ref. No. 104
Ref. No. 162-3
Part of Ref. No. 106
Ref. No. 162-4
Part of Ref. No. 107

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 PARTS (Continued)

Ref. Name of F. A.
No. Stock No. Part Description Function Dwg.
163 Top Plate  Part of Ref. No. 101 B301-46
Assembly
164 Grid Bracket Part of Ref. No. 102 B301-43
Assembly -
165 Can Part of Ref. No. 100 Loop shield B301-56-2
166 Can Part of Ref. No. 101 Mod. shield B301-16
167 Can Part of Ref. No. 102 Ant. shield B301-57
168 Can Part of Ref. No. 103 R-F Plate B301-54
shield o
169 Can Part of Ref. No. 104 Det. Grid B301-56-1
shield
170 Can Part of Ref. No. 105 R-F Ose. B301-48
shield
171 Can Part of Ref. No. 106 1st I-F B301-15-1
shield r
172 Can Part of Ref. No. 107 2nd I-F B301-15-2
shield !
173 Can Part of Ref. No. 108 3rd I-F B301-47
shield
174 Var. Steel Cad. PL. For Ref. No. 21  F48-81
Capacitor
Mtg. Washer
175 Var. Gum Rubber For Ref. No. 21  F51-12
Capacitor
Mtg. Grommet
176 Gasket Neoprene For Dynamotor  F18-501
DM-29.A
177 Top Cover  Alum. with D301-3
Assy. Snapslide Studs
178 Bottom Cover Aluminum D301-4
Assembly
179 Nut—Special Aluminum For Ref. No. 101  B301-211
DM-29-A Dynamotor H-V Power D301-2
DM-29-A Supply
MC-136 Coupling Right Angle For Flex. Tuning Breeze No.
MC-136 Swivel Shaft F124-1-10
MC-202 Tube Shield For metal tubes For Tubes VT-86, B301-155
MC-202 VT-87, VTI.91,
VT-93 '
50-107 Socket 14 Conductor For Junction F34-550
SO-107 Box Cable
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Par. 19

Ref Name of
No Stock No. Part
S0O-88 Socket
S0-88
VT-65 Tube VT-65
VT-86 Tube VT-86
VT-87 Tube VT-87
YT-91 Tube VT-91

VT-93 Tube VT-93

RADIO CONTROL BOX BC-374-A
(Assembly Drawing No. D303-13)

VT-107 Tube VT-107

201 Resistor

202 Resistor

203 Resistor

204 Variable
Resistor

205 Variable
Resistor

206 Variable

Resistor

Description

Funection

EALC:
Dwg. No.

4 Conductor
Metal
Metal
Metal
Metal

Metal

Metal

Stack. 14 watt
600 ohms 459,
Stack. 15 watt
100 ohms =459

25 ohms 10 watts
with Term. Bd.

3 Section "AUDIO™ .

Control

Ref. No. 204-A
4000 ohm section

Ref. No. 204-B
8000 ohm section

Ref. No. 204-C
10.000 ohm section

For Cord

CD-362

R-F Ose. Audio
Osc.

Loop R-F Ampl.

Ant. R-I" Ampl.
Ist I-F, 2nd I-F

Ist Det.

Mod. No. 1,
Mod. No. 2

2nd Det. &
1st Aud..

1734-552

1'61-521

161-503

'61-504

F61-502

F61-501

AVC Ampl. & Reet.

Comp. Output,
Phone Output

Voltage
divider

Voltage
divider

Pilot Light
dropping

Phone Vol.

Control

2 section “COMPASS™ Compass sensi-

Control

Refl. No. 205-A
2000 ohm section

Ref. No. 205-B
4000 ohm “L” pad

2 watt 50 ohms
Wire wound

tivity Control

“LIGHTS”
Control

I'61-541

F62B-601-5

F62B-101-5

B303-33

1736-502

1736-501

F36-500
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Ref. Name of
No. Stock No. Part Description Function
207 Switch 6 pole 4 position Selector Switch  F40- ,
with A-C switch .
Ref. No. 207-A
Panel Wafer
Ref. No. 207-B
Rear Wafer
Ref. No. 207-C Power Switch
On-Off Wafer :
208 Phone Jack  Single Spring For Plug PL-55  F34-600
210 Knob Marked “AUDIO™ For “AUDIO™ F30-5(
. Control y
211 Knob Marked “COMPASS” For “COMPASS” F30.
Control :
212 Knob Alum. Die Casting For Selector F30-501 5
Switch LA
213 Knob Marked “LIGHTS” For “LIGHTS”  F30-502
Control e
214 Crank Assy. With shaft For tuning
mechanism
215 Light Alum. with insert
Reflector
216 Dial and ‘Worm driven dial scale
. Gearing Assy.
217 Miter Gear 15 P.D.
218 Spacer Alum. Tubing To space dial
from panel
219 Washer Felt =99
220 Spacers Alum. Tubing For Socket SO-107 F56-502
221 Panel Assy.  With dial scale index 9
and pilot lamp socket ‘
222 Spare lamp  Aluminum For Lamp LM-32 B303-11
holder 1
223 Box Assembly With four snap slides
224 Set Screw Allen #6 Part of Ref. B303-22
Wrench No. 223 =
225 Serew Blank Head For dial gearing B3
1-74 Tuning Weston Model 606 To facilitate F32.5
Meter 1-74  Modified tuning
LM-32 Lamp LM-32 3V Instrument For meter and F35-500 i
scale THum.
S0-107 Socket 14 Conductor For Junction
SO-107 Box Cable
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Par. 19

Ref. Name of F. A. C.
No. Stock No. Part Description Funection Dwg. No.
MOUNTING FT-207-A
(Assembly Dwg. No. E302-1)
250 Mounting Dural with steel D302-11
Frame rear points
251 Ret. and feet C302-10
Assembly
Ref. No. 251-1, front
Ref. No. 251-2, rear
252 Dust Cap Neoprene B302-22
253 Dust Cap Alum. Tubing B302-23
Spacer
254 Release Steel B302-20
Screw
CORD CD-362
(Assembly Drawing C312-1)
300 Flexible 35 1.D. Neoprene B312-2
Conduit coated shielding conduit
FT-209 Conduit Alum. with coupling F70-2
Elbow nut
FT-209
PL-108 Plug PL-108 4 Conductor F34-502
FLEXIBLE CONDUIT ASSEMBLY INCLUDING JUNCTION BOX
(Assembly Drawing No. D313-6)
350 Junction Alum. casting with C313-14
Box latch studs
351 Term. Bd. Bakelite C313-2
Assembly
352 Cover Alum. with latches C313-13
353 Radio 34 1.D. Neoprene D313-7-3
Compass coated shielding
Unit Cable  conduit
354 Radio 24 1.D. Neoprene D313-7-4
Control Box coated shielding
Cable conduit
355 Indicator 14 1.D. Neoprene D313-7-1
Cable coated shielding
conduit
356 Command 15 1.D. Neoprene D313-7-2
Ree. Cable coated shielding
conduit
357 Connector Aluminum For 34 conduit  F18-505
358 Locknut Aluminum For 34 conduit  F19-505
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19. REFERENCE LIST AND TABLE OF REPLACEABLE PARTS (Continued)

Re
No.
35‘).—_
360

361

362
FU-28
PL-113

PL-127

400

401
402
403

404
405

406

407
408

S0-88

LM-32

S0-93

20. NOTES TO TABLE OF REPLACEABLE

PARTS

In order to readily identify electrical and me-
chanical parts making up the Radio Compass
SCR-246-A, a system of reference numbers, to be
used for items not assigned Signal Corps type num-
bers, has been devised. These reference numbers
have been assigned to all normally replaceable parts.
Parts are normally replaceable if they are not per-
manently assembled by riveting, cementing, etc.,

Stock No.

Name of

Part Deseription
Connector Aluminum
Locknut Aluminum
Connector Aluminum
Locknut Aluminum

Fuse FU-28  Buss. 15 Amp.
Plug PL-113 4 Conductor
Plug PL 127 14 Conductor
LOOP LP-17-A
(Assembly Drawing No. E305-21)

Housing Zeppelin Type

Neck Casting Aluminum
Loop Assy. Winding and Shields

Loop Shaft

Assembly

Cover Plug ~ Aluminum

Zero Index Alum. Bronze
Casting

Screw 14-28 x 1”
Hex. Hd. Steel

Gasket Neoprene

Gasket Neoprene

Socket SO-88 4 Conductor

COMPASS INDICATOR 1-73-A
(Assembly Drawing No. I'32-501)

Lamp LM-32 3V Instrument

Socket S0-93 4 Conductor

Function
IFor 14 conduit
For 14 conduit

For 34 conduit

FFor 24 conduit

To streamline
loop

For Ref. No. 404

For Socket
S50-88

For Cord CD-362

For meter
illumination

For Junetion

Box Cable

. A0

Dwg. No.
F18-503
F19-503
1'18-502
F'19-502
131-500
['34-501
F34-500

C305-28

E305-12
D305-6
B305-14

C305-27
B305-19

F52-503

F45-500
FF45-501

F34-552

1'35-500

F34-551

and can be disassembled without the use of special

tools. This system of reference numbers definitely
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associates the various replaceable parts with respect
to their function and location in the units as well
as on the diagrams and photographs. The reference
numbers have been assigned in groups to the various
units, i.e.: Ref. No. 1 through 199 to the Radio Com-
pass Unit BC-373-A: 200 through 249 to the Radio
Control Box BC-374-A; 250 through 299 to Mount-
ing FT-207-A: 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 part has been assigned
a Signal Corps type number, such as Dynamotor
DM-29-A, Conduit Elbow FT-209, Plug PL-108, etc.,
these numbers serve as the reference number for
the particular part. Should there be a duplication
of parts in the same component unit, the basic refer-
ence number assigned to these parts is exactly the
same; however, it is followed by a dash and another
number which serves to show:

(1) The physical and electrical position in the
equipment.

(2) The function in the equipment.

(3) The location on diagrams and photographs.

Thus, the parts whose Ref. Nos. are 42-1, 42-2,
42-3 are identical and interchangeable, each having
a different function at varying locations. When two
or more units are enclosed in a single case or frame
and are inseparable, the reference 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 letters signify that

2

Par. 20

basic Ref. No. 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. All units having the
same basic reference number are thus identical and
interchangeable, the dash numbers signifying vary-
ing functions at different locations and that refer-
ence numbers containing letters (other than Signal
Corps type numbers) are elements of multiple units.

The following abbreviations have been used to
indicate manufacturers of various parts.

Stack. Stackpole Carbon Co. St. Marys, Pa.
Buss. Bussman Mfg. Co.  Chicago, Illinois
& Cornell Dubilier Corp. So. Plainfield, N. J.
C.E. 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, N. J.
Weston  Weston Elec. Inst. Co. Newark, N. J.
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Loop Transformer, Ref. No.

101

Modulator Transformer, Ref. No.
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;

Antenna Transformer, Ref. No. 102

Detector Grid Transformer, Ref. No. 104 R-F Plate Transformer, Ref. No. 103

Fi6. 32—ANTENNA, DETECTOR GRID AND R-F PLATE TRANSFORMERS
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First I-F Transformer, Ref. No. 106

Fic. 33—R-F OsciLLaTor AND FIrsT I-F TRANSFORMERS
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Second I-F Transformer, Ref. No. 107

Third I-F Transformer, Ref. No. 108

Fic. 34—SEconp AND THIRD I-F TRANSFORMERS
81
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ANTENNA

PLUG - PL-117
AADIO COMPASS UNIT | PIN
BC-373-A
/ﬁ % PLUG PL-127 RADIO CONTROL BOX PLUG PL-113
/,/w-’/ 14 PIN BC-374-A 4 PIN
/ COMPASS INDICATOR
O ~* Q.F——M I-73-A
(] 4 PIN
§ — PHONE JACK
i PLUG PL-127
L TUNING SHAFT MC-124 14 PIN
COUPLING MC-136 FOR % 1.D. CONDU\T
RIGHT ANGLE R CONNECTION
e 3 s
& o
0
uo.' FOR “ 1.D. CONDUIT
g CONNECTION
& JUNCTION BoX | CONNECTOR
m PANEL
| COMMAND RADIO -
L= o]
PLUG PL-108 =
4 PIN

LOOP LP-17-A

Fic. 35-—Rapio Compass SCR-246-A, Typicar CorpinG DIAGRAM






Ref. No.

O 00 -1 Ol R W b

BO DD = e e o e e
NEEERSELRESRES

22A .
22B .
226 .
22D .

23

24A .
248 .
24C .
24D .
25A .
25B .

26
27
28

TABLE OF REPLACEABLE ELECTRICAL PARTS

Capacitors

Capacity
.001 mfd
5 mmfd
50 mmfd
.01 mfd
.0065 mfd
.01  mfd
.002 mfd
.14 mfd
100 mmfd
250 mmfd
Al mfd
500 mmfd
250 mmfd
50 mmfd
25 mmfd
10 mmfd
15 mmfd
700 mmfd
25  mmfd
25 mmfd
321 mmfd
L mfd
) mfd
£ mfd
i) mfd
5 mfd
.4 mfd
5 mfd
5 mfd
) mfd
3.0 mfd
6.0 mfd
.45 mfd
3.0 mfd
.005 mfd

84

Ref. No.
40

42
43
44
15
46
a1
48
49

—
=]

w o =

Sh N L N et W
S oA AREHE S

6l

62
63
69
70
71

72
13
80

81
201
202
203 .
204A .
2048 .
204C .
205A .

2058 .

2006

Resistors

Res. in Ohms

20,000
4,000
500,000
75,000
100,000
250,000
1.000
5,000
1,500
50,000
400
10,000
600
25,000
200

500

300
2,000
300,000
200,000
40,000
1.000,000
700,000
350,000
2,000,000
4,000
3,000
200

21
2,500
6,000
600
100

25
4,000
8,000
10,000
2,000
4,000
50
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TABLE OF REPLACEABLE ELECTRICAL PARTS

1 Capacitors xS T eniaiors Res. in Obm#
ef. No. Capacity Ref. No.
001 mfd 40 20,0
i 75 mmid 41 v
- ? 500,000
ORI C oA R S e e Ed 42 -
: 75,000
f .01 ; mfd 43 100,000
5 S s 20065 mid 44 950,000
(e g S S R L RS | R i | 45 1.000
IR s o RO I R 002 bl 46 5’”0[}
. DRSS Lo s = B e AL At b 47 1,500
. DS e i e e = L 00N rman 48 50,000
L S e o e b 49 400
U 0 L g R TRl e o] mfd 50 10,000
| e e e e e SO0 kit 51 600
i o S e R L S (50 TririEd 52 95,000
degiass v ot ee e e SN E0C Shvnkd 53 200
R e S T I OB e T 54 500
LOMR oo L L e 10 Yt 55 300
e I e Nl Lo B 50 2,000
=
i S AR R e e A e |
A L1 Ve TR (14 - . b . 20{}3(][)(]
20 25  mmfd 29 40,000
. B R
22A . : 700,000
22B . o mfd 62 3 5{),{][1(]
226, +0°  mfd 63 20[){},(][)(]
22D | 5 mfd 69 " 4,000
23 .5  mfd 70 3,000
24A 4 mfd T b B R S R NEL e S S 200
24B . 50 mfd FUZINERRRe Lo MO L T AR S s B 21
24C 0] mfd 73 9500
24D . 5 mfd 80 R e ;}:[]ﬂ()
25A . 3.0 mfd e S R R S 600
2B, 6.0 mfd 20T bnr R Sl e e e R 100
26 .45 mfd 2 Py SRR R L e R R o T 925
27 3.0 mfd ORI v e TG 4,000
28 .005 mfd SOBATANS S el e e A 3,000
204B s T e e e 6 ) ‘
OAC . 7o Ml o ol o R e 9,000
DOSATA o RS L, S 4,000
2USBE L TR e L 50
206

60
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NOTE S
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