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PAR. 42

{. Replacement of Parts.
7 Mounting FT-237-(%).

(1) Method of Removing Coaxial Cables
from L and T Connectors.

(a) Remove the covers from the rear and
end channels of the mounting.

(b) Unsolder at the ground clxps the
gound wires running from the ferrule of the
“oaxial cable to the ground clips in the channel;

TO RADIO RECEIVER BC-683-A

SECTION V. SUPPLEMENTARY DATA

remove the varnished sleeving and bend the
wires back from the channel.

(c) Remove the cover clips from the
connectors and unsolder the connections inside
the connectors.

(d) Loosen the Bristo set screw on the
under side of the connectors, cut the tie strings
which hold the coaxial cable in position, and
pull out the coaxial cable and connectors from
the rear channel.

TO RADIO RECEIVER BC-683-A
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(e) Cut the tie strings holding the co-
axial cable in position in the end chanhel, un-
solder the connection between the coaxial cable
and the capacitor, remove the screw and nut
from the coaxial cable ground clamp, and pull
out the coaxial cable from the end channel.

(f) With the connector held in a pair of
gas pliers in the left hand, place the connector
against the tip of a 200-watt soldering iron (held
stationary), and remove the cable from the con-
nector by pulling with the right hand when the
solder in the connector has been heated suffici-
ently to become fluid. Remove the excess solder
from the connector by tapping it while hot
against a solid object. (This permits ready re-use
of the connector). The ground clip at the end
of the coaxial cable may be removed and pre-
pared for re-use in the same manner as for con-
nectors.

(2) Method of Soldering Coaxial Cables to
L and T Connectors.

(2) Assemble the ground wire to the
ferrule by wrapping bare, tinned 22-gauge wire
approximately three quarters of a turn around
the cable close to the ferrule and approximately
three turns around the ferrule as close to the end
of the ferrule as practicable. (The wire should
be twisted around the open, or flat, bead end of
the cable.) Spot solder the wire to the ferrule
(one spot) and cut off the wire end wrapped
around the cable. The other end of the wire
should be left approximately 3 inches long. Do
not heat the coaxial any more than is absolutely
necessary to solder it, otherwise the beads in the
coaxial cable will soften.

(b) Insert the cable into the connector (L
or T) far enough so that the bead is approxi-
mately fs-inch inside of the milled-out portion
of the connector. Hold the connector and the
cable in a vertical position; solder the ferrule
of the cable and the ground wire to the con-

nector, using a 200-watt soldering iron. Avoid

unnecessary heating of the cable.

(c) With the cable in a horizontal po-
sition, solder the ground clamp to the ferrule at
the end of the cable. To avoid twisting the cable,
solder the ground clamp at approximately 90
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degrees to the long axis of the portion of the
connector having the Bristo set screw.

(d) Place the cable in a position adjacent
to and approximately parallel with the rear
channel. Assemble the varnished tubing on the
ferrule ground wires and connect and solder the
ground wires to the ground clip at the J401 and
J402 receptacles.

(e) Place the coaxial cable in the chan-
nel, push the connectors into position on the
radio-frequency terminals of the J401 and J402
receptacles, and tighten the Bristo set screws with
a y'-inch Bristo hexagonal wrench. Assemble the
ground clamp in the end channel with the screw
and nut.

(f) Inside the connectors, twist together,
solder, and clip the coaxial cable wires and the
wires from the radio-frequency terminal on the
J401 and J402 receptacles -

Note: Be sure the beads are in posmon on the
wire from the radio-frequency terminals on the
receptacles before twisting the wires together.
If necessary, replace the beads.

Twist together, solder, and clip the coaxial
wire and the capacitor terminal in the end chan-
nel. :

(8) Tie the coaxial cable to the hexago-
nal nut of the plunger pin assembly and ta the
local cable (approximately seven ties).

(h) Replace the channel covers.

b. Radio Receiver BC-683-A.

(1) Replacement of a Channel Selector
Unit. To replace a channel selector (tuner) unit
in a receiver, perform the following operations.

(a) Connections to be Unsoldered.—Un-
solder seven (sometimes eight) electrical con-
nections at the tuner unit (channel selector) 0
release it from other receiver apparatus,

(b) Screws to be Removed.
(1) Remove the four screws releasing
the front guard of the receiver.
(2) Remove the eight screws releasing.
the front panel.
(3) Loosen the five screws in the rear
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the tuner, releasing the tuner unit from the
teceiver chassis.

. (c) Method of Replacing Channel Se-
lector.

(1) With the front panel guard and
front panel removed from the receiver, insert
the tuner unit through the front panel opening
into the chassis.

(2) Loosely fasten the unit to the
dhassis by five screws. Do not tighten these
sirews. See operation (5) for tightening.

(3) With the tuner loosely in place
4dd the front panel with its apparatus, and fas-
ten securely to the chassis (six screws) and the
funer unit (two screws).

_ (4) Add the front panel guard to the
teceiver, secure it firmly with four screws.

(5) Supplement operation (2) by se-
aring the tuner firmly to the chassis with the
five screws in the rear of the tuner. Be sure to
follow this procedure of fastening the five rear
‘screws as it avoids setting up a strain while
tightening the two front screws which hold the
tner in position. (The six other screws which
hold the front panel do not affect the tuner.)
Such possible strain might permanently impair
the accuracy of the tuner. Check to see that all
push buttons operate smoothly and do not bind
on the receiver panel. ,

: (6) Resolder the seven (sometimes
ceight) electrical connections at the tuner unit.

(2) Replacement of a Push-button (Plun-
ger) Assembly in a Channel Selector.
, (2) Release the push button setting as
described in Paragraph 214. Release all push
buttons.
(b) Screw Removal Operation.

(1) Remove four screws to release the
' front panel guard.
(2) Rern0ve eight screws to release the
front panel.
(3) Remove four flathead screws to
' release the tuner front plate and the latch-plate
assembly.
(c) Removal of Latch-plate and Push-
' button Assembly.—Pull the lower end of the
. latch-plate assembly outward slightly. Grasp the

edges of the latch plate just behind the face plate

‘and pull the latch plate downward. Pull the en-

tire assembly outward gently to prevent jam-
ming, and nurse the top end of the latch plate
past the edge of the mounting bracket. Pull the
assembly further until it separates from the con-
necting rods.

(d) Substitution of Push Button.—With
the push buttons hanging downward, pull the
latch plate back against its spring. Remove the
faulty button and replace it with a new button
making sure that the notch is in line with the
notch on other buttons. Allow the latch plate
to return to normal.

(¢) Replacement of Latch-plate and
Push-button Assembly.—Line up the latch-plate
assembly with the connecting rods. Release the .
latch plate and mesh each button separately,
starting at the top. When all are propetly
meshed, pull all buttons forward so that the
latch plate can release and hold them. Push the
assembly into place carefully by nursing the
latch plate past the mounting bracket while the
latch plate is pulled down. When it is in position,
release the latch plate and replace the flathead
screws to hold it in place. Replace the front panel
and the front panel guard. Set the push buttons
for the desired channels as described in Para-
graph 215.

¢. Radio Transmitter BC-684-A.

(1) Replacement of a Channel Selector
Unit. To replace a channel selector (tuner)
unit in a transmitter, perform the following
operations.

(a) Connections to be Unsoldered.

(1) Unsolder the short and long co-
axial cables at antenna post A on the rear of the
front panel. Also unsolder R155 from this post.

(2) Unsolder the short coaxial cable at
the antenna relay S101.

(3) Unsolder at the relay (S101) the
capacitor (C161) which connects a long coaxial
cable to this relay.

(4) Unsolder, at the relay, the bare
wire which connects the top of the L111 coil to
the antenna relay.
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(5) Unsolder, at the bottom of the
L110 output coil, the bare wire (covered with
varnished tubing) which leads to the power am-
plifier screen resistor (R114) located in the bot-
tom compartment of the chassis. Also unsolder
the black-red wire leading from the coil to the
local cable of the transmitter.

(6) Unsolder, at the insulated stud E,
the bare wire leading to the bottom of the left-
hand tuner contact spring assembly.

(7) Unsolder, at the crystal oven, the
ten electrical connections to the tuner spring
contact assembly.

(b) Screws to be Removed.

(1) Remove the screw on top of the
selector to release the ground terminal lug and
wire leading to ground post G on the rear of the
front panel.

(2) Remove six screws from the ther-
mocouple, releasing it from its electrical connec-
tions and mounting.

(3) Remove the screw which secures
the ground lug to the top of the tuner,—the lug
to which the ground wires leading to the short
and long coaxial cables ferrules are connected.

(4) Remove the screw from the top of
the tuner, releasing the clamp that holds the
long coaxial cable in place across the top of the
unit. Carefully bend this cable to the left so that
it will not interfere with vertical movement of
the tuner.

(5) Remove four screws, releasing the
antenna relay (S101) from its location. Rotate
the relay upward and to the right.

(6) Remove the gear from the bottom
end of the tuner shaft by loosening the set screws
with the Bristo wrench, and remove the rack
connecting the tuner to the six-gang capacitor.

(7) Remove the three screws at the
base of the tuner, releasing it from the chassis.

(8) Remove the four screws in the
panel guard and remove the guard; unscrew the
seven front panel screws and rotate the panel
about its right-hand edge (where cables are lo-
cated) to remove the panel apparatus from the
panel opening. Lift the channel selector unit out
through the top opening of the transmitter.
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(c) Method of Replacing Channel Se-
lector.

(1) With the front panel guard re-
moved and the front panel swung out of the
way, insert the selector unit into the chassis
through the top opening of the transmitter.

(2) Loosely fasten the unit to the .
chassis by the three screws applied into the base
of the selector through the bottom opening of
the transmitter. :

(3) Repeat, in reverse order, the re-
maining steps of (a) and (b) preceding with
the exception of (b) (6).

Caution: When fastening the tuner firmly in
position (after the front panel and its apparatus
have been secured to the transmitter), observe
that the tuner shaft rotates freely; if it does not,
loosen the three mounting screws and shift the
tuner until the tuner shaft is free to rotate with-
out binding action. When locating the front
panel and the tuner in position, be sure the push
buttons do not rub in the panel openings.

(4) With the six-gang capacitor fully
engaged and the pin (on the disk by which this
capacitor is manually rotated) resting against
the front stop in the semicircular opening in the
right end of the chassis, and with the single-
section tuning capacitor at the top of the tuner
also fully closed (maximum capacitance), insert
the gear on the tuner shaft, assemble the rack in
place, and securely tighten the set screw on the
gear. Note that the rack is centrally located and
that it moves freely back and forth over its total
travel.

(2) Replacement of Capacitor Assembly
(Including Six-gang Capacitor and Trimmer Ca-
pacitors ). To replace a capacitor assembly in a
transmitter, perform the following operations.

(a) Connections to be Unsoldered.—Un-
solder, through the bottom opening of the trans-
mitter, all wires connecting to the six-gang ca-
pacitors.

(b) Screws to be Removed.

(1) Remove, at the left-hand end of
the gang capacitor, the screw which holds a
bracket and insulated terminal in place.
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‘ (2) Through the bottom of the trans-
" mitter remove four screws from the trimmer
" capacitor assembly bracket, releasing the entire
" capacitor assembly from the chassis.

4 (c) Replacement of Capacitor Assembly.
. —Remove the capacitor assembly, replace with a
" new unit, and reassemble in reverse order from

(a) and (b).

" (3) Replacement of Gang Capacitor in the
\ Gang-capacitor Assembly.

: (2) Repeat operations of (2)(a) and

(2) (b) preceding to release the entire capacitor
" assembly from the transmitter chassis.
; (b) Unsolder all electrical connections
. between the six-gang capacitor assembly and the
. trimmer capacitors.
(c) Remove four elastic stop nuts on the
" six-gang capacitor assembly to release the brack-
~ eton which the associated trimmer capacitors are
~ mounted.
. (d) Separate the six-gang capacitor from
~ the trimmer capacitor assembly bracket released
by the stop nuts.

(e) Replace the six-gang capacitor with

2 new unit and reassemble, with the trimmer
capacitor assembly, into the transmitter chassis.

(4) Replacement of Trimmer Capacitor
Assembly.

(2) Repeat the operations of (3)(a)
and (3) (d) preceding. »

(b) Replace the trimmer capacitor sec-
tion with a new unit and reassemble, with the
six-gang capacitor assembly, into the transmitter
chassis.

(5) Replacement of a Push-button (Plun-
ger) Assembly in a Transmitter Channel Selector.
To replace a channel selector push button in a
~ transmitter, perform the following operations.

(2) Unsolder the long and short coaxial
cables at antenna post A on the rear of the front
panel.

(b) Remove the screw from the frame at
the top of the selector unit to release the ground
terminal wire leading to ground post G on the
rear of the front panel. 3

(c) Remove the tie-string which supports
the short coaxial cable in the position near the
left-hand post of the panel meter.

(d) Remove the four screws holding the
front panel guard.

(e) Remove the seven screws holding the
front panel and rotate the panel outward about
its right-hand edge.

(f) Remove the four screws on the tuner
front plate and latch-plate assembly in order
to release the push buttons.

(g) Pull the defective plunger (push but-
ton) forward to separate it from its associated
rod.

(h) Replace plunger and reassemble.

(6) Removal of Tuning Coils in Low Power
Stages.

(2) Unsolder the leads to the upper and
lower terminals of the defective coil winding
(L106, L107, L108, L118, or L119).

(b) Break the Glypral seal at the bottom
of the cylindrical metal tube in the top compart-
ment.

(c) Unscrew the metal tube from the
coil form.

(d) Remove the coil winding assembly
from the chassis by withdrawing it from its lo-
cation hole into the bottom compartment of the
transmitter.

(7) Removal of Coaxial Cable Terminals
from Plug PG101.

(2) Unsolder the ground straps between
the coaxial cable ferrules and the chassis.

(b) Remove two screws and hexagonal
nuts from each end of the plug to release the two
metal plates (clamps) that hold the cable ter-
minals in place.

(c) Remove the metal clamps and pull
the cables and terminals from their locations in
the plug.

43. Modifications during Manufacture.

a. General. The radio equipment described in
this manual has been produced in large quan-
tities over a relatively long period of time. Dur-
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ing this period the equipments have been under
continual study in the manufacturing plants and
in the field. Some changes in the equipment have
resulted from these studies. By far the greatest
number of changes has been due to the neces-
sity of using a different material, or a part from
a different manufacturer. In general, you will
find that the units which comprise your radio
set will differ in some slight respect from other
similar units bearing the same order number.

This apparatus has not only been made in
large quantities but also has been constructed by
a number of different subcontractors, which
means that there may be minor differences in
construction or parts. Watch for these variations
although in most cases they will not affect serv-
icing procedure.

Changes in materials or in the source from
which similar parts are obtained do not in general
affect the servicing procedure, so this type of
change is not described in this manual. Circuit
and apparatus changes which should be known
to aid the proper servicing of the unit are de-
scribed in some detail in Paragraph 435 for the
receiver and Paragraph 43¢ for the transmitter.

Figure 70 is a schematic diagram of the re-
ceiver showing how it was before these changes
were made. The parts that have been changed

are crossed out and the new arran gements shown. *

Figure 73 gives corresponding information for
the transmitter.

If you wish to make any of these changes in
an earlier equipment and if the change has been
authorized, all the items listed under 2 particular
minor heading in the change must be made as a
group in order to obtain the desired improve-
ment.

b. Radio Receiver BC-683-A.

(1) Changes Affecting R17 and R19. R17
has been changed from 1 megohm to 0.25 meg-
ohm. R19 has been changed from 1 megohm to
2 megohms. The purpose of this change was to
increase the voltage on the CALL SIGNAL lamp.

(2) Changes Affecting L72 and L71. In
earlier drawings these two inductors were shown
interchanged. L72 should be the primary wind-
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ing in the plate circuit of V5. L71 should be the
secondary winding in the grid circuit of V6.

(3) Changes Affecting C11. C11 has been
reduced from 0.01 t0 0.006 microfarad. The pur-
pose of this change was to reduce the number of
0.01-microfarad capacitors.

(4) Changes Affecting C82 and C20.3. C82
has been reduced from 0.01 to 0.006 microfarad.
C20.3 has been connected in parallel with C82.
(It was previously in parallel with C20.2.) The
purpose of this change was to reduce the number
of 0.01-microfarad capacitors. It was found that
the audio-frequency impedance of the circuit at
the points across which C82 is connected should
be reduced to improve circuit operation. . This
was accomplished by connecting C20.3 across
C82 after which C82 could be reduced. It was
found, also, that when C20.3 was so connected,
the stability of the circuit was better than it had
been with C20.3 connected across C20.2.

(5) Changes Involving R8, R21, R71, R72,
R74, and C71 (Limiter Characteristics of Vs )
R8 has been increased from 20,000 to 70,000 ohms
(Vs-watt type). _

R21, which is a 30,000-ohm (2-watt) type, has been
added.

R71 has been increased from 100,000 ohms to 250,000
ohms.

R72 has been decreased from 43,000 ohms to 30,000
ohms.

R74 has been decreased from 10,000 to 1,000 ohms
(Vs-watt type).

C71 has been decreased from 100 to 50 micromicro-
farads.

These wiring changes were desirable because,
on very strong signals, the output of the limiter
previously fell off so much as to interfere with
the operation of the squelch circuit under some
conditions. In addition, the changes improved
the reception of weak signals through high noise
levels. In general, the changes were:

To make the second intermediate-frequency am-
plifier, V5, a more effective limiter by lowering
screen and plate voltages. This involves RS and
R21 and a change in the plate return of V5. R74,
formerly 10,000 ohms, could be reduced to 1000
ohms as drop in this resistor was no longer re-
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quired. R71 was increased to improve the limit-
ing action. This necessitated reducing C71 to
maintain the proper time constant. R72 was de-
areased to obtain optimum load cross L71.

To remove the second intermediate-frequency
amplifier from the influence of the delayed-anto-
matic-volume-control circuit. This improved re-
ception through strong noise. It involved moving
the grid return of V5 from the automatic-vol-
ume-control circuit to the negative end of the
dynamotor.

" These changes are indicated graphically in
Fig. 70 which shows the old arrangement crossed
‘outand the new arrangement added.

The actual changes in wiring are as follows:
. (a) Move one pigtail of R8 from ter-
" minal 5 of FL2A to terminal 2 of FL2A.

: (b) Remove a wire (covered witha black
sleeve) from terminal 6 of VS5 and terminal 5
of FL3A.

(c) Connect one pigtail of R21 to ter-
minal 5 of FL2A and the other pigtail to terminal
- 50f FL3A.

(d) Remove the green (tracer) wire
' from terminal 4 of VS9 and connect it to that
terminal of C25 to which the blue (tracer) leads
are connected.

(¢) Add a blue-brown (tracer) wire
from terminal 5 of FL3A to terminal 5 of FL4.

(6) Change Involving C44. This 30-micro-

cillator circuit was changed from silver mica to
an N-080 Ceramicon. The change was made to
~ improve temperature stability.

(7) Change Involving C26. C26 has been
reduced from 0.001 to 0.0005 microfarad. This
was done to permit the use of a ceramic capacitor
as an alternate. This change also improved the
operation of the beat oscillator by reducing the
pull-in at low frequencies.

(8) Changes in Capacitors of Dynamotors.
In Dynamotors DM-34-(*) and DM-36-(*),
all the filter capacitors in some units have been
reduced from 0.005 to 0.003 microfarad. No re-
duction in circuit performance results from this

microfarad capacitor in the radio-frequency os- -

change. Where a replacement problem involves
a substitution of a filter capacitor, either a 0.003
or a 0.005-microfarad unit may be used in any
position in the dynamotor without regard to the
capacitance of the remaining units, but the re-
placements must meet the voltage rating pre-
scribed in Paragraph 45, Table of Replaceable
Parts.

( 9 ) Change in C35. This unit was reduced
from 0.01 to 0.006 microfarad.

(10) Changes Affecting C53,C54,C55,C56,
C63, C64, C65, C66, C73, C74, C75, C76, C84,
C85, C86, C87, C88. These changes are tabulated

as follows:
Capacitance Value

Filter Original Unit Original Replacing
FL1A (53 and C54 *50 4+ 110 160
FL1A C55and C56 +10 4 *50 160
FL2A - C63 and C64 *50 4 10 160
FL2A  C65 and C66 10 4+ *50 {60
FL3A C73and C74 *50 4 110 160
FL3A ~ C75and C76 10 4 *50 {60
FL4 C84,C85,and C86 15, ¥50, and 160 and
*50 160
FL4 C87 and C88 *25 1 110 i35

*Silver-mica.
+Ceramic N-680.
+Ceramic N-080.

In filter units FL1A, FL2A, FL3A, and FL4
of the receiver, small ceramic capacitors were
used originally in combination with silver-mica
capacitors to provide temperature-compensated
tuning capacitances. In later equipments these
combinations of two capacitors have been re-
placed by single ceramic units each having ca-
pacitance and temperature compensation equal
to those of the combination which it replaced.
This is possible because a ceramic capacitor can
be provided with any desired temperature co-
efficient (over a substantial range of positive and
negative values). The single ceramic capacitor
may be used as a direct replacement for the com-
bination or vice versa. All the changes listed here
fall in this class. Most of them are combinations
where two units were in parallel and the changes
involved a si_nglé ceramic with capacitance equal
to the sum of the two and a temperature coeffici-
ent equivalent to their combination. In FL4,
however, C85 and C86 (each a 50-micromicto-
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farad silver-mica capacitor) were in series and
C84 (a 5-micromicrofarad Ceramicon) was in
parallel with the combination, making a total
of 30 micromicrofarads. C85 and C86 have been

changed to 60-micromicrofarad Ceramicons with -

the desired temperature coefficient which makes
C84 unnecessary. ’

(11) Change in Designation of Switch D2.
Switch D2 on the receiver was originally desig-
nated RADIO & EXT-EXT ONLY. This designation
was changed to OUTPUT TO PHONES ON-OFF to
provide a better conception of the function of
this switch.

(12) Change to Sealed Unit LCU3-C.
LCU3-C units are sometimes supplied as spare
parts in place of LCU3-A units to replace the
LCU3-A oscillator unit. The LCU3-C unit is es-
sentially the same as the LCU3-A unit, except
that it has been sealed to exclude moisture, there-
by improving frequency stability of the receiver
under high humidity conditions. The terminal
numbers molded in the bakelite seals of the
LCU3-C unit correspond to the terminal num-
bers of the unsealed LCU3-A unit.

If difficulty is encountered with frequency
stability of a receiver under high humidity con-
ditions, replace the LCU3-A unit with an
LCU3-C sealed unit as follows:

Wire the LCU3-C unit in place without dis-
turbing the cap. The adjustable slug of the
LCU3-C unit has been preset at the factory and
should seldom require adjustment during the
alignment procedure. The capacity trimmer C1.7
should be adjusted for dial tracking at 38 mega-
cycles and the dial tracking checked at 28, 32,
and 35 megacycles. In many instances a slight
readjustment of C1.7 will improve alignment.

A maximum dial tracking error at any fre-
quency of three-fourths channel division is con-
sidered quite satisfactory providing the maxi-
mum error at the other two check frequencies is
less than one-half dial division. When dial errors
somewhat in excess of these values are found,
they can frequently be tolerated; in such cases, it
is preferable to avoid tampering with the seal of
the unit, even though the tracking is not all that
might be desired.
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Caution: This unit is sealed against moisture.
Do not remove the cap unless absolutely neces-
sary. ;

Should a slug adjustment at 28 megacycles be
found necessaty, use the following procedure:

(a) Find as dry a place as possible.

(b) Run the receiver about an hour with
the dust cover in place to warm the unit.

(¢) To remove the cap, heat the single
point solder seal of the cap with a soldering iron
while exerting a turning motion on the cap.

(d) Complete the alignment as quickly
as possible.

(e) Replace the cap and re-solder in
place.

(f) If the cap was off for more than five
minutes, run the receiver at least an hour with
the dust cover in place and the cap off the unit.

(8) Remove dust cover, replace cap, and
re-solder.

¢. Radio Transmitter BC-684-A.

(1) A Change that Should be Made in Ex-
isting Equipment: Fuse F101. Fuse F101 should
be of I/5-ampere rating. Some of the early equip-
ment had 1-ampere fuses which do not always
give adequate protection. One-half ampere fuses
(as supplied-in the spare parts groups) should
be substituted for any 1l-ampere fuses in this
position.

(2) Changes in Parts.

(a) Change in C147.—The unit used in
later production is a ceramic-type capacitor of

“cylindrical form covered with a black bakelite

finish. This is the preferred replacement part. It
is specified with plus or minus 2 per cent toler-
ance and rated at 800 volts, working. If it cannot
be obtained it is satisfactory to use the single 175-
micromicrofarad unit of the C-D Type 1R ca-
pacitor or four 175-micromicrofarad units of
the CD Type 5R capacitor in series-parallel.
It is noz satisfactory to use a single C-D Type
SR unit.

(b) Changes in Dynamotor Relay $102.
—This relay has been changed from a Type AO
to a Type BO relay with increased contact pres-
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e in the operated position. The latter unit is
eferable but either can be used as available.
(c) Change in R107.—R107 was changed
om 1/5-watt to 1-watt rating at 30,000 ohms in
der to care for the higher current taken by
ome vacuum tubes.

(d) Changes in Resistors R119 and
—Two resistors R119 and R155 were
iginally specified as IRC Type F resistors. The
RC BT or BW types are just as satisfactory at
hese places and are or may be used interchange-
bly with Type F. The BT and BW types
e preferred, however, because they mount in
fj‘ transmitter more easily-and with less chance
of short-circuiting to adjacent parts or the chas-

(e) Changes in Capacitors C138 and
(142.—Capacitors C138 and C142 have been
obrained from a number of different manufac-
wrers and therefore it will be found that the
‘ommon” terminal (marked c on the capacitor
tan and in the wiring diagrams) will be located
at one end of some capacitors and on the other
end of other capacitors. Be careful in replacing
acapacitor of this type to see that the C terminal
is connected to the proper wires as shown in the
wiring diagram of the transmitter.

(f) Changes in Transformers T101 and
T102.—Some of these transformers were wound
in the reverse direction from the majority. In
‘many instances this will not cause poor operation
but in some transmitters a reverse-wound trans-
former will be indicated by a high noise level on
the radio carrier or on the interphone output.
This can be cured by reversing (interchanging)
the leads (red and blue) to terminals 5 and 6
on transformer T102. Transmitters using re-
versed transformers will have the wires inter-
changed at these terminals. Replacement trans-
formers should be checked in this respect.

. (3) Changes in Arrangement.
(a) Change in Connections of C122 and
C123 and Addition of L123.—C122 was con-
" nected previously from the screen of V104
(power amplifier) to ground. Its ground termi-
' nal has been moved to the ungrounded side of the
filament of V104. C123 was connected preyiously

from the ungrounded side of the filament of
V104 to ground. It has been changed to connect
between ground and the filament of V103. L123
has been added in the filament lead between
V103 and V104. The purpose of these changes
was to eliminate a tendency to spurious oscilla-
tion at very high frequency, which occurred in
tube V104 of a few transmitters if a selector
button was not depressed.

(b) Change in R118 and Addition of
R162 and R163.—R118 has been changed to de-
crease the power dissipated in it. It was a 30,000~
ohm, 2-watt unit, but has been changed to a
100,000-ohm, 2-watt unit, shunted by two other
similar units (R162 and R163) mounted in the
same resistance group. Thus the total resistance
of the combination is not greatly changed but
the power capacity is substantially increased. If
a field replacement becomes necessaty, it is de-
sirable to use three 100,000-ohm, 2-watt units if
possible. If they are not available a single 30,000-
ohm, 2-watt unit may be used until the 100,000-
ohm, 2-watt units can be obtained.

(c) Change in R102 and R107 and Ad-
dition of R160.—Some manufacturing variations
caused the total current through dropping re-
sistors R102 and R147 to exceed the allowable
dissipation in these resistors, The later produc-
tion units, therefore, were changed to add an-
other resistor, R160, so that the three resistors
could reliably dissipate the maximum heat. The
total resistance of the three units was kept the
same by reducing R102 and R147 from 1000
ohms each to 667 ohms each. R160 is 667 ohms.

(d) Change in R111 and Addition of
R161.—R111 was changed from 15,000 ohms to
30,000 ohms, and R161 (30,000 ohms, 1 watt)
was added in parallel to care for the increased
grid current occurring with some tubes.

(e) Change in L106, L107, C111, C112,
and Addition of C164.—During production it
was found that some variations in wiring caused
the coupling between L106 and L107 to be de-
creased below a suitable value. This was cor-
rected by interchanging the coils and adding
C164. The wiring changes are shown in the wir-
ing diagram, Fig. 75. In the revised circuit some
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of the coupling is obtained by mutual inductance
between the two coils and additional coupling is
obtained by the capacitor network C164, C111,
and C112. It will be noted in the wiring diagram
that in order to assure satisfactory operation, the
leads to C111, C112, and C164 must be held to
the length indicated. The tolerances of these
capacitors must be held to those shown in Para-
graph 45, Table of Replaceable Parts. If these
capacitors are properly placed as shown by the
wiring diagram and the leads correctly dimen-
sioned, there should be no trouble in making this
change in the field. This change need not be
made in transmitters which are operating satis-
factorily.

(f) Change in Wiring of R109.—One
end of R109 was formerly connected to the bot-
tom terminal of L106. This connection was
moved in later transmitters to terminal 6 of
V8108 in order to reduce the current through re-
sistor R157.

(g) Shortening of Studs E and F and Re-
location of L117-R149.—In the early production
these studs were longer than necessary. This ex-
cess length produced coupling which caused
poor oscillator operation in a few cases. Along
with the shortening of the studs there were some
wiring changes which are discussed in paragraph
(3) following. The arrangements can be visual-
ized by reference to Figs. 50 and 75. If this
change is found necessary it will be facilitated
by inspection of a late model transmitter as a
guide. The steps in making the change are as
follows:

(1) On stud F, interchange the top and
bottom halves of the stud insulator and clip off
the unnecessary part of the stud at the under
side.

(2) On stud E, interchange the top
and bottom halves of the stud insulator and clip
off the unnecessary part of the stud at the under
side.

(3) The coil-tesistor combination
(L117-R149) was previously connected from
the end of stud E to R101 (the end away from
the chassis). It crossed L102 on the side away
from the chassis. This unit should be reconnected
from the shortened stud E to R101—the end
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nearest to the chassis. The wire previously con-
nected to that end of R101 should be removed
and reconnected to R101 at the end away from
the chassis. With this rearrangement the coil-
resistor combination passes between the chassis
and coil L102.

(4) The two wires coming to L102
should be interchanged.

(h) Arrangement of Thermocpuple Con-
nections.—In order to permit adjusting the an-
tenna current (TUNE-ANT CUR) meter reading
over a wider range, the slide-wire adjustment
was removed from between the terminals of the
thermocouple and placed between the ends of
the short coaxial transmission line connecting
the antenna relay and the antenna binding post
(a) on the front panel of the transmitter. This
change cannot be made unless the replacement
metering length of coaxial line is available. In
installations where the antenna current reading
on M101 is too low for convenient use, the read-
ing may be raised by unsoldering the thermo-
couple slider tap and moving the tap to increase
the reading. Take care that the antenna current
reading will not go off scale under the highest
voltage conditions. If the antenna current read-
ing is too high, the direction of change should
be reversed. This adjustment is most effective
with the newer type arrangement of the thermo-
couple circuit.

(i) Meters and Thermocouples.—Meters
from three manufacturers and thermocouples
from two manufacturers have been used in the
transmitters in order to maintain production
when the meter or thermocouple from any one
manufacturer became temporarily unavailable.
Any of the meters and thermocouples will oper-
ate satisfactorily in a transmitter although there
may be an inconsequential difference in meter
readings when different meters are substituted,
and the slide-wire tap may need slight adjust-
ment when different thermocouples are substi-
tuted. The Weston thermocouples are somewhat
faster in operation than the vacuum type marked
with a number (ES-680241-7). The Weston
meter originally had three connection studs, the
two top ones going to the meter movement, the
lower one going to the scale plate and magnet.
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The lower stud is not and should not be used
(see the wiring diagram, Fig. 75) . In later meters
this third stud has been eliminated. During the
change-over from three to two studs, a number of
the meters (about 1000) were incorrectly con-
structed to include a strap connection from the
. moving coil to the magnet and scale plate. This
does not affect its operation at the TUNE position
of D121 nor its operation with vacuum thermo-
couples for ANT CUR position of D121. How-
ever, in some transmitters a Weston meter hav-
ing the incorrect connection may not operate
properly with a Weston thermocouple. This will
be indicated by very sluggish action of the meter
when the antenna trimmer (usually at the high-
est frequency) is tuned. The meter reading will
not drop to low values as it should when the an-
tenna circuit is detuned by the trimmer. The
approximately 1000 transmitters which have
the incorrectly wired meter are satisfactory be-
cause they are equipped with vacuum thermo-
couples. When a Weston thermocouple is to be
substituted for a vacuum thermocouple, tests as
mentioned should be made to check the opera-
tion of the thermocouple-meter combination. If
the trouble appears to be present, three methods
of correction are available.
(1) Use a vacuum thermocouple if
available; or
(2) Use a Hickok or Triplett meter if
available; or

(3) Remove the Weston meter and
unscrew and lift off the front portion of the case;
open-circuit the connection between the scale
plate and moving coil by clipping the strap which
runs from the left screw and nut on the moving
. coil support and under the scale plate to the
scale plate screw. Do not remove the nut on the
moving coil support as that might cause the
moving coil to become incorrectly positioned in
its bearings and cause unsatisfactory operation

. of the meter.

(4) Changes in Values.

- (a) Reduction in the Capacitance of
C501, C502, C601, and C602.—C501 and C502
inthe 12-volt dynamotor have been reduced from

0.003 to 0.002 microfarad. The same is true for
C601 and C602 in the 24-volt dynamotor. Either
value (0.002 or 0.003 microfarad) is satisfactory,
however. :

(b) Change in the Voltage Rating of the
Postage-stamp Capacitors.—Some of the postage-
stamp type of mica capacitors were changed to
ones having a higher voltage rating. Capacitors
having the voltage ratings shown in Paragraph
45, Table of Replaceable Parts, should be used
for replacement purposes. Many capacitors of
this type used in sets of early production did not
show a designation as to voltage rating. More
recently the voltage rating has been color coded,
as shown in Paragraph 44. The sixth dot on the
capacitor indicates the voltage rating—green for
500 volts, gray for 800 volts, and gold for 1000
volts.

(c) Change in Resistor R106.—R106 has
been decreased from 1000 ohms to 100 ohms.
The purpose was to keep the meter reading from
going off scale when the battery voltage is high
and switch D125 is in position 2. The resistor
furnished in the spare parts has a resistance of
100 ohms. Replacement of a good existing 1000-
ohm unit is not necessary unless the meter read-
ing goes off scale when the battery voltage is
high. Since this affects the meter reading you
should allow for this when checking the opera-
tion of different transmitters.

(5) Elimination and Addition of Parts.

() Addition of R159.—R159 was added
in later transmitters from the screen of the
doubler V103 to ground, in order to make this
tube operate more uniformly with wide varia-
tions of input voltage. ‘

(b) Elimination of Capacitors C102 and
C110.—C102, formerly connected to the filament
of V101, and C110, formerly connected to the
filament of V102, have been eliminated from
the later transmitters. The purpose of this change
was to reduce the use of mica capacitors. Either
or both of these units may be omitted or removed
without impairing the operation of the trans-
mitter.

(c) Elimination of C160.— Capacitor
C160 (across the primary of T102) has been
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omitted from most transmitters. Some of these
capacitors have failed due to surges occurring in
the carbon microphone circuit. The omission of
this unit in new equipment or removal of it from
the existing equipment does not impair the per-
formance of the transmitter. Its removal may
cause a slight increase in response at the higher
audio frequencies. '

(d) Elimination of C107.—This capaci-
tor has been found unnecessary because the units
with which it was associated can be held to close
tolerances during manufacture. ’

(e) Elimination of C503 and C603.—
These capacitors across the low-voltage end of
the 12- and 24-volt dynamotors, respectively,
can be eliminated without causing trouble.

x
o
‘;

e PO SRS

d. Changes Affecting All Units. All units of
Radio Sets SCR-608-A and SCR-628-A use fas-
teners to hold covers in place. Most of the units
employ Dzus fasteners but a number employ a
Shakeproof fastener. Spare Shakeproof fasten-
ers should not be used as replacements on units
that have Dzus fasteners and vice versa.

e. Relative Characteristics of Various Types
of Capacitors and Resistors. It has been neces-
sary to substitute other types of capacitors in
some places where mica units were specified.
This has been done where such substitutions do
not interfere with satisfactory operation of the
radio equipment. In many cases the replacing
units differ from the original units in size ot

Fig. 63. Types of Capacitors and Resistors
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shape or both. The relative appearance of the
various capacitors and resistors used in these
radio sets is shown in Fig. 63. The first column
(A-D) shows ceramic capacitors. The second
(E-H) shows mica capacitors and the third
(I-]) shows oiled paper capacitors. In the fourth.
column (K-O) are various kinds of resistors.
The general characteristics of such units are

~ given in Table VII and discussed in more de-

tail later. While Fig. 63 covers the range of
types, it does not necessatily include all the vari-
ations produced by different manufacturers.
The units listed in Paragraph 45, Table of
Replaceable Parts, have been selected because

they are the most suitable for the use for which
they are specified. Other units, particularly ce-
ramic capacitors, should not be used indiscrim-
inately as replacements.

There are two general types of dielectric (in-
sulation) which are often used in capacitors in
place of mica. They are (1) ceramic material
and (2) oiled paper. The ceramic capacitor con-
sists of silver fired on ceramic insulation, the
composition of the ceramic being varied to ob-
tain different temperature coefficients. These are
extremely stable and can be made to cover a wide
range of values of temperature coefficients
(from plus 120 to minus 750 parts per million

Table VII. Capacitor Characteristics

Maximum as Used in

This Equipment
D-C Volis,
Working }L,Mf
Group Letter (Fig. 63) Type Rating Capacitance Advantages Disadvantages Typical Use
First Column
A Insulated 800 200
Ceramicon Sihe liniitad T E
(trade name) Stability and f1ze1 imitation 1 errr?ier:;ggen
B Uninsulated 800 500 | choice of O
ceramic | temperature capacitance; also an replacginent
: compensation B, C, and D must for sma I silver-
C Uninsulated 800 500 not touch metal mica units
Ceramicon
D Uninsulated 200 500
ceramic J
*Second Column
E (red) Iplsulatec.l 800 700  Stability Tuned circuits
silver-mica
E (brown)  Insulated 800 500  Ease of manu- By-pass
mica facture
F (red) Insulated 1000 1000  Stability Tuned circuits
silver-mica
F (brown)  Insulated 1000 10,000  Ease of manu- By-pass
mica facture
G (brown) Insulated 1000 10,000  Ease of manu- By-pass
: mica facture
H (brown) Insulated 1200 10,000  Ease of manu- By-pass
mica facture
#*Third Column
I Insulated 800 10,000 ” Not suitable for B
oiled paper Elg;’;s :(;ilt-ieglme tuned circuits or re);}; isi;,g
. - g 5
J oiled paper 800 10,000 | war material (I:Zl;‘%z;tsf Fand G

*These capacitors are not obtainable with controlled temperature coefficients.
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per degree Centigrade.) For a given size of unit,
the capacitance increases as the temperature
coefficient becomes more negative. Therefore,
no range of capacitance values can be assigned
to a particular size without specifying the tem-
perature coefficient. For a given temperature
coefficient, the capacitance of a ceramic unit can
be increased only by increasing the length or
diameter of the tube.

The three sizes shown under group A (Fig.
63) cover the range of physical sizes in which
these insulated ceramic capacitors are manu-
factured. These units were supplied originally
in small sizes to provide temperature compensa-
tion for the combination of coil and mica capaci-
tor in a tuned circuit. More recently, they have
been specified in larger sizes in some tuned cir-
cuits to eliminate the need for a mica capacitor
and provide temperature compensation for the
coil. Since ceramic units with equal capacitance
may differ greatly in temperature coefficient, it
is not safe to use a ceramic unit for a replace-
ment (where stability is needed) unless the
temperature coefficient is known to be correct
for that use.

The units illustrated under A and C have the
value, tolerance, and temperature coefficient
stamped on the unit. The black units shown
under D are stamped with the capacitance and
a letter signifying the temperature coefficient.
Those shown under B are marked with dots in
accordance with the color code described in
Paragraph 44. Of all these ceramics, the A items
are the only ones having adequate insulation to
permit installing them where they might touch
metal parts. Groups B and C are merely en-
ameled. Group D has a black bakelite coating
for moistureproofing but this is not sufficient
insulation to permit contact with metal.

Five sizes of ceramic capacitors are shown in
Fig. 63. The two smallest are those in B. The
next two are those in C, and the largest is the
lower unit in D. Except for insulation the largest
unit in group A corresponds in characteristics
to the small unit in group C. '

It will be noticed that with uninsulated

ceramic capacitors, the leads are sometimes at

148

unequal distances from the ends of the unit. The
lead which is farther from the end is connected
to the outer surface of the capacitor. Whenever
possible, this lead should be connected to the
ground, or low potential, side of the circuit.

In the conventional type of mica capacitor,
strips of metal foil are interleaved between
sheets of mica dielectric (insulation). Changes
in temperature cause an undesirable amount of
variation in the capacitance of such units. The
silver-mica unit gives a much more stable capaci-
tor which is suitable for tuned circuits. It con-
sists of sheets of mica with electrodes of silver
bonded to each surface.

Groups E and F illustrate the two types of
color code discussed in Paragraph 44, Groups
E, F, and G are made in both foil-mica and
silver-mica units. Group H is used in the trans-
mitter. It is a larger capacitor with higher volt-
age rating and has a more rigid mounting ar-
rangement.

All the mica capacitors shown in the second
column of Fig. 63 are insulated by a molded
bakelite jacket and can be allowed to rest against
metal. In general, the foil-mica units have
a brown jacket, and the silver-mica units have
a red jacket. Capacitors with a straw-colored
bakelite jacket, as used in this equipment, may
be either foil-mica, silver-mica, or paper units.

Ceramic capacitors are used where high sta-
bility is necessary and paper capacitors elsewhere
whenever possible.

The capacitors shown in the third column of
Fig. 63 use oil-impregnated paper for insulation.
For stability, they do not compare with silver-
mica types but they can be used as replacements
for foil-mica types for screen grid and filament
positions of vacuum tubes where they do not
need to pass much radio-frequency current. In
general, they are good substitutes for mica units
for most by-pass purposes. The voltage rating
decreases as the capacitance increases as follows:

0.01
400

0.003 0.006
800 600

Capacitance (microfarads)
Rating (d-c volts, working)
Group I shows a molded bakelite case which
is adequate insulation. In general, such units will
be black though they may be straw-colored.
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Group ] shows tubular-shaped units. The top
unit has a thin bakelite cover and may be allowed
to touch metal. The second unit in this group
has a metal case and may have either one or both
leads insulated from this case. If one lead is not
insulated, it should be connected to ground or
. the lower voltage connection. The bottom unit in
group ] is identical with the second except for
a cover which gives some insulating protection
but is not sufficient to permit resting the unit
against metal.

In summary, the unit specified in the Table
of Replaceable Parts for a particular circuit sym-
bol may be different in appearance from the one
which it replaces and may require some ingenuity
in mounting. Groups I and J are intended to
take the place of F and G in some applications.
Groups A, B, C, and D replace silver-mica units
of groups E, F, and G where stability is required
but must be used only as specified because of
the wide range of temperature coefficients which
they cover. As described in Paragraph 434(10),
sometimes a single ceramic unit is used to re-
place a silver-mica plus a small ceramic.

The fourth column (groups K-O) shows vari-
ous small resistors. They vary considerably in
size and shape for the same wattage ratings due
to differences in manufacture. The units shown
in group K are 14 watt, 1 watt, and 2 watts,
respectively. They are bakelite-insulated and
may touch metal. The unit shown under L is a
1-watt unit. The unit shown at M with side leads
is a high-frequency resistor. This has metal ends
and is not insulated. This unit is used only in a
few places in the transmitter. It is rated at 1/
watt. The units shown at group N (brown body)
are bakelite-insulated resistors of the 14- and 1-
watt sizes made by another manufacturer. (‘This
manufacturer also makes a similar uninsulated
resistor with a black body.) These are directly in-
terchangeable with the upper two units in group
K, above. The units shown at O are 1/- and 1-
watt sizes from still another manufacturer and
are interchangeable with corresponding units al-
ready mentioned. '

Similar units of other manufacture not shown
may be used to replace those illustrated.

44. Color Codes on Components. The various
types of capacitors and resistors used in Radio
Sets SCR-608-A and SCR-628-A are illustrated
in Fig. 63 and discussed in Paragraph 43e. Some
capacitors and resistors have their values
stamped on the unit, but in many cases colored
dots and bands are used instead. The various
color codes used for capacitors and resistors are
shown in Figs. 64 to 68 inclusive, and are dis-
cussed in the following paragraphs.

a. Molded Mica Dielectric Capacitors. Ca-
pacitors of this type are illustrated in groups E,
F, G, and H of Fig. 63. Three different color
codes are used on these units:

The three-dot code.

The RMA (Radio Manufacturers Association)
six-dot code.

The AWS (American War Standard) six-dot
code.

(1) Three-dot Code for Molded Mica Ca-
pacitors. This code, which was widely used
for a number of years, is gradually being re-
placed by the other two codes. However, many
components so marked are used in Radio Sets
SCR-608-A and SCR-628-A. Also, this code is
likely to be encountered in parts stocks. As in-
dicated in Fig. 64, the basis of the code is a
series of three colored dots which indicate the
capacitance, in micromicrofarads, of the unit.
Two auxiliary colored dots indicating, respec-
tively, the voltage rating and the capacitance
tolerance, are sometimes, but not always, added.
There is usually a molded or stamped arrow to
show the sequence in which the dots are to be
read. Dots one and two indicate the first two
digits, while dot three tells the decimal multi-
plier to be used. Take, for example, a 0.006-
microfarad capacitor. Its capacitance in micro-
microfarads is 6000; the three dots, in sequence,
are: blue (6), black (0), red (100).

The dot indicating the tolerance, when used,
is usually located above or below the third (deci-
mal multiplier) dot. As shown in Fig. 64, the
various colors correspond to tolerances between
plus or minus 1 per cent and plus or minus 20
per cent.
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The voltage dot, when used, is ordinarily lo-
cated above or below the first (first digit) dot.
The various colors tell, according to the code of
Fig. 64, the d-c working voltage.

When either or both of the auxiliary dots are
omitted, it indicates that the capacitance toler-
ance is plus or minus 20 per cent and that the
d-c working voltage is the lowest rating for the
particular type and size of capacitor.

(2) RMA Code for Molded Mica Capaci-
tors. The RMA (Radio Manufacturers Associa-
tion) code illustrated in Fig. 65 is used to a lim-
ited extent. It uses six colored dots with an ar-
row to show the sequence. The first three dots
give the first three digits of the capacitance in
micromicrofarads; the fourth dot (directly be-
low the third) gives the decimal multiplier. The
fifth indicates the tolerance in capacitance, and

the sixth, the d-c working voltage. For example:
a capacitor of 0.006 microfarad (6000 micromi-
crofarads) plus or minus 10 per cent, 800 volts
d-c, working, would be marked with dots in the
following order: blue (6); black (0); black
(0); brown (multiplier 10); silver (plus or
minus 10 per cent); gray (800 volts).

(3) AWS Code for Molded Mica Capaci-
tors. The AWS (American War Standard) code
for molded mica capacitors is shown in Fig. 66a.
Like the RMA code, it uses six colored dots, but
with somewhat different significance. The first
four dots give the capacitance in micromicro-

~ farads, as follows: first significant figure; second

significant figure; third significant figure; deci-
mal multiplier. It will be noted that this scheme
makes provision for marking units in three sig-
nificant figures. For example, consider a capaci-

DOT DOT DOT
R

[0 § o)

VOLTAGE NO
RATING COLOR TOLERANGE

R

je=em — OR —] e

1es

|
VOLTAGE NO TOLERANGE

DOT DOT DOT
I 2 3

RATING GOLOR ‘
First Dot Second Dot T hird Dot

Color First Digit Second Digit m Tolerance llglettiangge
Black 0 0 1 +20%
Brown 1 1 10 * 19 100
Red 2 2 100 + 29, 200
Orange 3 3 1,000 = 3% 300
Yellow 4 4 10,000 + 4% 400
Green 5 5 100,000 =+ 5% 500
Blue 6 6 1,000,000 =+ 6% 600
Violet 7 7 10,000, 000 *= 7% 700
Gray 8 8 100,000,000 + 8% 800
White 9 9 1,000,000,000 * 9% 900
Gold - - 0.1 + 59 1,000
Silver S e 0.01 +10% 2,000
Body — - = *+20% *

*When no color is indicated, the voltage rating may be as low as 300 volts.

Fig. 64. Molded Mica Capacitors: Three-dot Color Code
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tor of 1,250 micromicrofarads. With the AWS
code, the 1,250-micromicrofarad capacitor would
be marked: brown (1), red (2), green (5),
brown (10); the precise value of 1,250 micro-
microfarads would thus be shown by the color

_code.

In practice, the precision markings just de-
scribed are seldom necessary. In fact, none of
the capacitors standardized under the AWS code
requires more than two significant digits to spec-
ify its capacitance. For example, molded-mica-
dielectric capacitors of the size known as
“CM30” are standard in capacitances of 1000,
1100, 1200, 1300, 1500, 1600, etc., micromicro-
farads. Intermediate values, such as 1,250 or
1,530, are not at present incorporated in the
code. This is taken advantage of, as follows:
The first dot on all capacitors now standard is
black (0), and the two necessary significant fig-
ures are given by the second and third dots. The
black first dot thus becomes a distinguishing fea-
ture or identification symbol, as it were, for a

© capacitor marked according to the AWS code. A

couple of examples may serve to make this
clear. Take, first, a 120-micromicrofarad ca-
pacitor; it is marked: black (0); brown (1);
red (2); brown (10)—0120 micromicrofarads.

Or, consider a 9,100-micromicrofarad capacitor:
black (0); white (9); brown (1); red (100)—
09100 micromicrofarads. It will be noticed that
in both these instances the first dot is black.

The fifth dot in the AWS code indicates the
capacitance tolerance in per cent of nominal ca-
pacitance. The sixth dot indicates the design
characteristics. The principal design character-
istic, as indicated in Fig. 66a, is the temperature
coefficient. For example a 0.006-microfarad
(6000 micromicrofarads) plus or minus 10 per
cent mica by-pass capacitor would be marked:
black (0); blue (6); black (0); red (100);
silver (plus or minus 10 per cent); black (mica
by-pass, with no temperature coefficient speci-
fied).

It will be noted that this color code does not
include the voltage rating. This is considered

DOT DOT DOT
! 2" ~3
| IO |

T MARNUE NANE —

?e9

T T 1
DOT DOT DOT
6 5 4

First Dot Second Dot T hird Dot Fourth Dot Fifth Dot Sixth Dot

Color First Digit Second Digit  Third Digit Decimal Multiplier Tolerance Voltage
Black 0 0 0 1 - -
Brown 1 . 1 10 1% 100
Red 2 2 2 100 2% 200
Orange 3 3 3 1,000 3% 300
Yellow 4 4 4 10,000 4% 400
Green 5 5 5 100,000 5% 500
Blue 6 6 6 1,000,000 6% 600
Violet 7 74 7 10,000,000 ) 7% 700
Gray 8 8 8 100,000,000 8% 800
White 9 9 9 1,000,900,000 9% 900
Gold - - - 0.1 5% 1,000
Silver - = = 0.01 10% 2,000
Body - - - - 20% 500

Fig. 65. Molded Mica Capacitors: RMA Six-dot Color Code
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unnecessary, since with few exceptions, all ca-
pacitors marked with this color code are rated
at 500 d-c working volts. The exceptions, all of
which are rated at 300 volts, are:

Type CM35 capacitors (53 /64-inch maximum
length) with capacitances of 6,800, 7,500,
and 8,200 micromicrofarads. ‘

Type CM40 capacitors (1-1/32 inch maximum
length) with capacitances of 9,100 and
10,000 micromicrofarads.

Further details of the American War Stand-
ard for fixed-mica-dielectric capacitors will be
found in Standard C75.3 of the American
Standards Association.

DOT DOT DOT
A
|

b. Molded Paper Dielectric Capacitors. A
new AWS color code for small molded paper
dielectric capacitors is shown in Fig. 66b. Al-
though this code has found little application to
date, it is possible that some units so marked may
be encountered in future equipment or stocks.
Like the code for mica capacitors just discussed,
it employs six colored dots, together with an ar-
row to indicate the sequence. Units marked ac- -
cording to this system can readily be identified
by the fact that both the first and fifth dots are
always silver. The other dots are used as follows:
the second dot gives the first digit of the capaci-
tance in micromicrofarads; the third dot gives
the second significant figure; the fourth dot in-
dicates the decimal multiplier; the sixth tells
whether the unit has a maximum operating tem-
perature of 167 degrees or 185 degrees Fahren-
heit.

No indication of the working voltage is given

/1 MANUE NAME —— " :
; by the color code. In general, it can be said that
? ? { molded paper dielectric capacitors meeting the
T T ; : i’ ¢
DOT DOT DOT AWS specification have d-c working voltages be-
6 5 4
First Dot Second Dot T hird Dot Fourth Dot Fifth Dot *Sixth Dot
Color First Digit  Second Digit  Third Digit Decimal Multiplier Tolerance Characteristics
Black 0 0 0 1 +20% A
Brown 1 1 1 10 - B
Red 2 2 2 100 + 29 C
Orange 3 3 3 1,000 — D
Yellow 4 4 4 — — E
Green 5 5 5 - — E
Blue 6 6 6 — - G
Violet 7 74 7 — - =
Gray 8 8 8 = — =
White 9 9 9 = - =
Gold — - - 0.1 *+ 5% -
Silver — — — 0.01 +10% —
*A. Ordinary mica by-pass.
B. Same as A, low-loss case.
C.  By-pass or silver-mica capacitor (temperature coefficient: = 200 parts/million/C).
D. Silver-mica capacitor (temperature coefficient: = 100 parts/million/C).
E. Silver-mica capacitor (temperature coefficient: 0 to -+ 100 parts/million/C).
F.  Silver-mica capacitor (temperature coeficient: 0 to + 50 parts/million/C).
G. Silver-mica capacitor (temperature coefficient: 0 to —50 parts/million/C).
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First Dot Second Dot T hird Dot Fourth Dot Fifth Dot Sixth Dot

Color First Digit Second Digit Decimal Multiplier Characteristics
Black 0 0 1 *A
Brown 1 1 10 iB
Red 5 2 2 100 9 - =
Orange g 8 3 3 1,000 ._g 8 —

&0 _ .80 i
Yellow % §_‘ 4 4 o §..

- Q £
Green § o 5 5 — § ; —

—_ 0y il
Blue ) 6 6 — = g —
Violet S ; 7 7 — S é) -
Gray 2 < 8 8 — < L

: (23 i

White 9 9 = = -
Gold — - — —
Silver — - i iy

DOT DOT DOT
*A. Operating temperature range, —67 to 185 F. | 23
1B. Operating temperature range, —67 to -+167 F. | I

[0 69)

—] WARUE. NAME —
g .
1 I |
DOT DOT DOT

6 5 4

' | Fig. 66b. Molded Paper Capacitors:

I 2 3 4

TIP DOT DOT DOT DOT AWS Six-dot Color Code
Tip {

W First Dot Second Dot * T hird Dot Fourth Dot

Color Coefficient First Digit Second Digit Decimal Multiplier 1T olerance
Black 0 0 0 1 =20
Brown 0.00003 neg. 1 1 10 %= 1
Red 0.00008 neg. 2 2 100 =72
Orange 0.00015 neg. 3 3 1,000 *= 3
Yellow 0.00022 neg. 4 4 10,000 + 4
Green 0.00033 neg. 5 5 100,000 +:5
Blue 0.00047 neg. 6 6 1,000,000 + 6
Violet 0.00075 neg. 7 7 0.001 =7

Gray - 8 8 0.01 =23
White = 9 9 0.1 +10

*The temperature coefficient is expressed in micromicrofarads per micromicrofarad per degree Centigrade. Some capacitors
are marked with a numeral instead of a color code; for example, N-030 represents 0.00003 neg.

tTolerances for capacitors of 10 micromicrofarads or less are expressed in tenths of a micromicrofarad instead of percentages.

Fig. 67. Tubular Ceramic Capacitors: RMA Color Code
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tween 300 and 800 volts. The lower voltage ap- ¢. Tubular Ceramic Dielectric Capacitors.
plies to units with high-capacitance ratings; the Tubular ceramic dielectric capacitors, which are
higher voltage applies to units with low-capaci- widely used for temperature compensation, are
tance ratings. Further details will be found in sometimes marked according to the RMA colot
Standard C75/221 of the American Standards code shown in Fig. 67. As will be seen from the
Association. ' figure, the negative temperature coefficient is in-

SIGNIFICANT FIGURES ©

FIRST—l £SECOND BODY
==\ L

DECZIMAL—T TOLERANCE

MULTIPLIER

A
SIGNIFICANT FIGURES: SIGNIFICANT FIGURES: SIGNIFICANT FIGURES:
FIRST (BODY) SECOND FIRST (BODY) SECOND FIRST (BODY)  SECOND

—={TTTTIITTI]

p” Q ?
TOLERANCE DEC?MAL TOLERANCEm DECIMAL ﬁ

TOLERANCE DECIMAL
MULTIPLIER MULTIPLIER MULTIPLIER
B! B2 B3
First Second
Significant Significant
Color Figure Figure Decimal Multiplier Tolerance
Black 0 0 1 ' —
Brown 1 -1 10 + 1%
Red 2 2 100 + 29,
Orange 3 3 1,000 et
- Yellow 4 4 10,000 =+ 4%
Green 5 5 100,000 5%
Blue 6 6 1,000,000 + 6%
Violet 7 7 10,000,000 = T
Gray 8 8 100,000,000 + 8%
White 9 9 1,000,000,000 *= 9%
Gold — — 0.1 =59
Silver —_ — 0.01 +10%
No color — — — +20%

Fig. 68. Fixed Resistors: RMA and AWS Standard Color Codes
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dicated by the color of the band or tip at one end
of the unit; the capacitance in micromicrofarads
is shown by the first three dots; the capacitance
tolerance, either in per cent or tenths of a micro-
microfarad, depending upon the size of the unit,
is indicated by the fourth and last dot. Example:
a 30-micromicrofarad plus or minus 5-per-cent
capacitor with a negative temperature coefficient
of 80 parts per million per degree Centigrade
would be marked as follows: tip, red (—80);
first dot, orange (3); second dot, black (0);
third dot, black (1); fourth dot, green (plus or
minus 5 per cent).

d. Fixed Resistors. Small fixed resistors, both
composition-type and wire-wound, are frequent-
ly marked with colored bands and dots to indi-
cate the resistance and tolerance. Two color
codes are widely used: the RMA and the AWS.
The two codes are not identical in all particu-
lars, but they are similar in many respects. One
chart, applicable to both, is shown in Fig. 68. It
will be seen that in all cases the various combina-
tions of body color, bands, and dots indicate the
. fesistance to two significant figures (the first two
digits), the decimal multiplier, and the per cent
tolerance in resistance.

As illustrated by Fig. 68, two basic methods
are used for indicating the resistance and toler-
ance:

Method A. This uses four colored bands, starting at
: one end of the unit, to show resistance and
tolerance. The bands, reading from left to

right, indicate: first significant figure; sec-

ond significant figure; decimal multiplier;

per cent tolerance. (The significance of

the body color under this method will be
explained later.)

Method B. Several variations of this method are in

use (B1, B2, B3 of Fig. 68). With all of
these, however, the interpretation of the
code is practically the same: left end, toler-
ance; body, first significant figure; right
end, second significant figure; central dot
or band, decimal multiplier.

To illustrate the basic schemes, consider a
5,600-ohm = 10-per-cent fixed resistor. It would
be marked:

Method A. First band, green (5); second band, blue
(6); third band, red (100); fourth band,
silver (== 10 per cent).

Method B. Left end, silver (%= 10 per cent); body,
green (5); right end, blue (6); central
band or dot, red (100).

In Method A, where the body color plays no
part in indicating resistance or tolerance, it may
be used to indicate the type of resistor unit.
Under the RMA code, a black body is frequently
used to indicate an uninsulated composition
unit; a tan, olive, or white body, an insulated
composition unit; and a dark brown body, an in-
sulated wire-wound unit. The AWS code re-
quires that an uninsulated unit using Method A
have a black body; the body of an insulated unit
may be any color, although a natural tan is pre-
ferred.

When there is doubt as to whether a particu-
lar resistor is compositién or wire-wound, it is’
well to remember that any resistor of 100 ohms
or less is very likely to be wire-wound—also, to
remember that it may be wound inductively.
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S

)
3
B e il s it ool
APPARATUS L EG E ND
CAPACTITOR S PLUGS
SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESGRIPTION SYMBOL DESCRIPTION
cu I6UUF  MAX G 57 0006 UF 300 V C 804 | -©665 0003 UF 800V PGI RECEVER PLUG
c 13 IBUUF  MAX G 6l 100 UUF 500 V C 805 | -6065- 0003 UF 800V PG2 DYNAMOTOR PLUG
C I5 15335_ m C 62 000l UF 500V C 806 -©008- 0.003UF 8OOV PG3 FRONT PANEL PLUG
C 17 16 G 63 50 UUF
¢ I2 62UUF  MAX O 200
c 14 62UUF  MAX C 64 10 UUF ] SEE NOTE 2
g:ig 25&”;3‘&’; L 'OWFLRSOWFWV colLS POTENTIOMETE RS
c2 0,006 UF 300V C 66 50 UUF | SEE NOTE2 [} LIMITER GATHODE CHOKE P 100,000
c3 0006 UF 300 V c 67 0006 UF 300 V L 32 ANTENNA G P2 2001
ca 0,006 UF 300 V c 7l 100 SOUUF 500V L 33 RF PLATE
G5 0.006 UF 300V c72 000l UF 500 V L 34 MOD GRID
c6 0006 UF 300 V c73 50 WF)  goUUF 500 V L 4l RF _OSCILLATOR
6.7 0006 UF 300 V OR L 42 0SG SHUNT FEED RESISTORS
cs 500 UUF 500 V c 74 10 UUF | SEE NOTE2 L st | ST |IF GRID R 20000 1/2W
c9 0006 UF 300 V c75 10 UF)  gouuF 500V L 52 MODULATOR PLATE R 2 2500001 1/2W
G 10 075 UUF 500 V OR NOTE 2. L 6 2ND IF GRID R3 5001 VzW
G Il 06 0006 UF 300V c 76 60 UUF] SEE N L 62 | ST IF PLATE R a 50,0000  I2W
c 2 00! UF 300V c 77 0006 UF 300 V L7 LIMTER GRID RS 5000N | W
c 13 500 UUF 500 ¥ c 8l 250 UUF 500 V L 72 2ND |F PLATE R 6 100000 12 W
c 14 0006 UF 300 V c 82 -68+ 0006 UF 300V L 8l DETEGTOR INPUT R 7 300001 | W
G 15 0.5 UF 600V c 83 0006 UF 300 V L 82 LIMTER PLATE R 8 700000 1/2W
[ 2 UF 600V C 84 SUUF 500V SEE NOTE | Lol IF OSCILLATOR R 9 L000 N I2W
c 7 00! UF 300V c 85 SOUUF OR 60 UUF 500 V ggg R 10 250,000 12 W
G 18 001 UF 300V C 86 50 UUF OR 60 UUF_500 V NOTE2 R II 10000001 12 W
c 19 0002 UF 500V c 87 25 WF| ss5u0r 500V R I2 2000  I1”W
G 20l 0) UF 600V SEE NOTE 2 coLs OYNAMOTOR DM-34-(3¢) 12 V R I3 10,000 2w
C 202 | 0O UF 600V c 88 10 WUF ) N
i &o1 5 500 V L 70 HV AF FILTER R 14 2500000 12 W
C 20.3 ol UF 600 UUF L 702 WY RF FLTER RIS 000000 N I/2W
c 2 00l UF 300 V G 92 50 UWF 500 V L 703 | WV RF FLTER R 16 1,000,000 2 W
c 22 0005 UF 300V c 93 100 UUF 8500 V L 708 | HV RF FLTER RI7 50000 1/2W
c 23 40 UF 25V c 94 50 WF 500 V R 18 1000001 1/2W
C 24 | UF 600V R 19 +966,006- 2000000 N I/2W|
¢ g: mzur g%%sur 500V B 20900 bW
c 2 R 2 30000 " 2 W (ADDED!
= e Ce T a1 | peRn
G I n
038 -8  WF 500V A1ON° DYMAMATON Db 3301 .18 ¥ L 802 | Lv RF ALTER Ratasn)snac vy
C 39 0006 UF 300V C 701 | -9965- 0.003UF 800V L 803 | HV RF FLTER R 25 2500 " I2W
c al 700 UUF 500 V C 702 | -6:005 0.003UF 800V L 804 | HV RF FLTER R 26 00N V2W
c 42 200 UUF 500 V C 703 | -©905 0.003UF 800V R 27 500N /2w
C 43 100 UUF 500 V C 704 -©0605- 0.003 UF 800V R 28 2500 V2w
C 44 30 UUF 500 V C 705 | -©665- 0.003 UF 800V R 29 13000 2 W
c 45 100 UUF 500 V C 706 | -©:005 0003 UF 800V JACKS R 30 5 4w
C 46 20 UF 500 V R 31 00 N
Jl PHONES 6,8 I W
c 5l 100 UF 500 V J 2 PHONES R 32 30,000 I/2W
C 52 000! UF 500 V 13 FRONT PANEL JACK R 33 30,000 1/2W
¢ 53 5°”U%ﬁ 60UUF 500V : J 70 DYNAMOTOR JACK R 37 fgggoﬁn zy
c 54 10 uF) SEE NOTE2 CAPACTORS._CHNAMOTOR M- 36 04) 24 ¥ o0 YIANOTON UAC R 4l 100000 I22W
G 55 10 UUF] _ gouuF 500V C 8ol 6605 0.003 UF 800V R 5 100,000 12W
SEE NOTE 2 C 802 | ©065 0003 UF 800V R 52 a N ew
G 56 50 UUF] C 803 | 0665 0003 UF 800V R 53 1000001 12W

*  Fig. 70.




SRPTION SYMBOL DESCRIPTION

R PLUG 100,000 1/2W
TOR PLUG 100,000 12W
PANEL PLUG 100,000 12W

TORS
N 1/2W
N 1/2W

12w
N 12w
- 1w
NOI2W
N1 W
70,000 172W
; 72w
N 12w
oNn 12w
5 12w
o 2w
12w
0N 1/2W
0N 12W
B-250,000 I/2W
N 12w
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- 12w
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2 ew
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PP Hre’
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43000 N V2W
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SOONAGLUNT (<
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_5532 z
‘83

—-r
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> Fig. 70. Radio Receiver BC-683-A: Schematic Diagram Showing Modifications During Manufacture

NOTES:

WHEN CAPAGITORS C85 AND C86 ARE 60UUF,
CAPACITOR C84 IS OMITTED.(OPTIONAL METHOD
NOT SHOWN IN DIAGRAM)

TWO CAPACITORS REPLACED BY ONE HAVING A
CAPACITY EQUAL TO THE TOTAL OF THE REPLAGED
TWO. (OPTIONAL METHOD NOT SHOWN IN DIAGRAM.)

ELIMINATED IN LATER UNITS.
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APPARATUS LEGEND
RADIO RECEIVER BC-683-A T R20 3001w
! LOUD SPEAKER, R2! 30,000--2W
Cl.l 16 UUF MAX €55 10 UUF gREOUUF 500V LS| LOUD SPEAKER R22 30,000 /™ I/2 W
Cl.3 16 UUF MAX T56 SOUUFJ SEENOTE2 R23 5000 N I/2 W
C1.5 16 UUF MAX €57 0.006 UF 300V coiLs R24 50 " 1/2W
CL7 16 UUF MAX C 6l 100 UUF 500 V L1 LIMITER CATHODE CHOKE R25 2,500 ™ I/2W
ClL2 62 UUF MAX €62 0.00! UF 500 V L32 ANTENNA COUPLING R26 1,200 " I/2W
Cl.4 62 UUF MAX C63 50 UUF) 60UUF 500V L33 RF PLATE R27 2500 " I/2W
C1.6 62 UUF MAX C64 10 UUF " SEE NOTE 2 L34 MOD GRID R28 2500 N I/2W
C1.8 62 UUF MAX C65 10 UUFJ 60 UUFS00V L4l RF OSCILLATOR R29 13,000 » 2 W
€2 0.006 UF 300 V C66 50UUF) SEENOTE2  L42 OSC SHUNT FEED R30 5N 4w
€3  0.006 UF 300 V C67 0.006 UF 300 V L5! IST IF GRID R3l 6800 N IW
C4 0.006 UF 300 V C71 50 UUF 500 V L52 MODULATOR PLATE R32 30000 N I/2W
€5 0.006 UF 300V C72 0.001 UF 500 V L61 2ND IF GRID R33 30,000 N I/2W
€6 0.006 UF 300 V €73 50 UUFQL 60UUF 500V L62 IST IF PLATE R37 250,000 ™ I/2W
C7 0.006 UF 300V C74 10 UUF) SEE NOTE 2 L7! LIMITER GRID R38 1,000 ™ 1/2W
C8 500 UUF 500V C75 10 UUF 3p 60UUF SO0V L72 2ND IF PLATE R4l 100,000 ™ I/2W
C9 - 0.006.UF 300V C76 50 UUF) SEE NOTE 2 L 8! DETECTOR INPUT R5! 100,000 " 1I/2W
CI0O  0.75 UUF 500 V C77 0.006 UF 300 V L 82 LIMITER PLATE R52 43000 N I/2W
Cll - 0.006 UF 300V C8! 250 UUF 500 V L9l IF OSCILLATOR R53 100,000 N 1/2W
Cl2 0.0l UF 300V €82 0.006 UF 300 V R54 100,000 " I/2W
CI3 500 UUF 500 V C83 0.006 UF 300 V POTENTIOMETERS R55 100,000 N 1/2W
Cl4  0.006 UF 300 V €84 5 UUF 500 V (SEE NOTEI) ~ P 100,000 ~ . R6I - 100,000 " 1/2W
CI5 0.5 UF 600V €85 SOUUFOR 60UUF wov}N%ETEE ‘P2 200 N R62 43000 N 1/2W
NOTES: Cl6 2 UF 600 V C86 SOUUF OR 60UUF 500V) R63 10,000 N |72 W
| -WHEN CAPACITORS C85 AND Ci7 0.0l UF 300 V €87 25 UUFJL35UUF 500V R64 1,000 N I/2W
86 ARE 60UUF,CAPACITOR C84  CI8 0.0l UF 300 V C88 [0 UUFY SEE NOTE2 PGl RECEIVER PLUG R7l 250000 I/2W
IS OMITTED. (OPTIONAL METHOD  CI9  0.002 UF 500 V C91 50 UUF 500 V PGZ DYNAMOTOR PLUG R72 30,000 N-1/2W
NOT SHOWN IN DIAGRAM.) €20.1 0.1 UF 600 V €92 50 UUF 500 V PG3 FRONT PANEL PLUG R73 10,000 N |§2w
€20.2 0.1 UF 800V €93 100 UUF 500 V R74 1,000 N 1/2W
2-TWO CAPACITORS REPLAGED €203 0.1 UF 600V C94 50 UUF 500 V RESISTORS R8I 70,000 ~ I/2W
EYOSI:‘I.ET%A¥II'INEGT‘(\)19:I.PAOCF”‘|-’:IE C21 0.0 UF 300 V Rl 20,000-n 1/2W R82 250,000 " I/2W
REPLAGED TWO. (OPTIONAL C22 0.005 UF 300 V y R2 250,000 " I/2W R83 70,000 N I/2W
METHOD NOT SHOWN IN C23 40 UF 25V SWITCHES R3 500 N I/2W R84 250,000 N |/2W
DIAGRAM)) €24 | UF 600 V DI  REC ON-OFF R4 50,000 ™ 1/2W R85 1,000 ~ 1I/2W
: €25 2UF 600V D2 OUTPUT TO PHONES RS 5000 ~ W R9I 100,000 N I/2W
€26 0.0005 UF 500 V D3  ON-OFF SPEAKER R6 100,000 N 1/2W R92 40,000 N~ 1/2W
€35 0:006 UF 300 V D4  ON-OFF SQUELCH R7 30,000 ™ I W R93 40,000 N I/2W
€36 10 UUF. 500 V DS  TUNE - OPERATE R8 70,000 N |2 W
€38 5 UUF 500 V R9 1000 N I/2W
€39 0.006 UF 300 V LAMP RIO 250,000 ™ 1I/2W
C4l 700 UUF 500 V El  CALL SIGNAL (NEON) RIl 1,000,000 N I/2 W TRANSFORMER
C42 200 UUF 500 V RI2 2000~ 1/2W Tl OUTPUT TRANSFORMI
C43 100 LUF 500 V FUSE RI3 10,000 N I/2W VACUUM TUBES
€44 30 UUF 500V F1  FUSE IS AMP RI4 250,000 N I/2 W VI VT-l1l2 (B8ACT)
€45 100 UUF 500 V RI5 1000,000 N 1/2W va2 VvT-112 (6AC7)
C46 20 UUF 500V Cl RI6 1,000,000 n I/2W V3 VT-94 (6Js)
C51 100 UUF 500 V JI PHONES RI7 250,000 n/zw Va4  VvT-209 (12567,
€S2 0.00! UF 500 V J2 PHONES RI8 100,000 N 1/2W VS5 VT-209 (12567,
€S53 50 UUF - 60UUF 500V J3 FRONT PANEL JACK RI9 2000000 N |/2W ve VT-112 (6AC7)
G54 10 UUFY)" SEENOTE2

_Fig. 71. Rac
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GR-D-1

R2I

BR-RD
R7

@
®

NOTES:

L
2.
3

4.
5.

WIRE COLORS SPECIFIED ARE TRACER COLORS ON WHITE WIRE.

WIRES MARKED "A" ARE FURMISHED WITH APPARATUS.

WIRES MARKED "C” ARE NO.18 AWG. "T" WIRES COVERED WITH NO.18 BLACGK
FLEXIBLE VARNISHED TUBING.

WIRES MARKED “D" ARE NO.J6 AWSG. STRANDED WIRE.

WRES MARKED "E" ARE "A" WRES COVERED WITH NO.I8 BLACK FLEXIBLE
VARNISHED TUBING.

WIRES MARKED "T" ARE NO.I8 OR NO.20 AWG. TINNED COPPER WIRE. SEE
NOTE I5.

WIRES MARKED "I" ARE IN CABLE NO.I.

WRES MARKED "2' ARE IN CABLE NO2.

WIRES MARKED "G" ARE COVERED WITH YELLOW FLEXIBLE VARNISHED
TUBING, IIN. LONG AT PGI.

. WIRES MARKED "H" ARE COVERED WITH YELLOW FLEXIBLE WARNISHED

TUBING, 2IN. LONG AT PGI.

. WIRES MARKED "“L"ARE COVERED WITH YELLOW FLEXIBLE VARNISHED

TUBING, I/2 IN. LONG AT PGI.

- AFTER PLACGING YELLOW TUBING OVER LEADS AT PG|, SOLDER LI
TO TERMINAL

EADS
S AND SLIP TUBING OVER SOLDERED JONT UNTIL IT BEARS
AGAINST FAGE OF RECEPTACLE.

- WIRES NOT DESIGNATED ARE NO.20 AWG. SOLID WIRE.  ~

WIRES MARKED"M" ARE COVERED WITH YELLOW FLEXIBLE VARNISHED
TUBING 1/2 IN. LONG AT PG I.

- LEADS TO BE AS SHORT AND AS STRAIGHT AS POSSIBLE HOWEVER

LEADS MAY BE FORMED WHERE NECESSARY TO INSURE AGAINST
ACCIDENTAL SHORTS.

GANG CONDENSER

ng Diagram Without Front Panel
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RIO6

RI47 R
VA

RI27

RII3

RADIO TRANSMITTER BC-684-A CAPAGITORS

Giol
€162
ci03
c 104
clo5
C 106
cu3
Ciis
cli9
c152
C 156

GANGED

€107
cl108
c109
€HO

cti
ciie
cli4
ciie
cur
cHes
c120
ci2i
ci22
ci23
ci24
c12s5
ci26
c27
ci2s
ci129
C130
C13)
ci32
ci133
Ci34
135
Cci136
C 137
C138.1
c138.2
Cc139
C 140
ci4l
cl424
Ccl142.2
cli43
cl1as
C 146
Cl47
cl48
cl49
c 150
CiI51
ci153
Ci54
ci55
ci157
ci58
C 159
€+66-

0.003 UF 800 V

ELIMINATED IN LATER UNITS

100 UUF 800 V

500 UUF 800 V

15 UUF 500 V

350 UUF MAX-AIR GAP 0.025"
60 UUF MAX-AIR GAP 0.025
60 UUF MAX-AIR GAP 0.025
80 UUF MAX-AIR GAP 0.025
60 UUF MAX-AIR GAP 0.025
60 UUF MAX-AIR GAP 0.025
ELIMINATED IN LATER UNITS

500 UUF 800 V

0.003 UF 800 V

ELIMINATED IN LATER UNITS
0,003 UF 800 Vv

0.003 UF 800 V

20 UUF MAX- AIR GAP 0.025"
20 UUF MAX-AIR GAP 0.025"
0,003 UF 800 V

0,003 UF 800 V

20 UUF MAX- AIR GAP 0.025"
0.003 UF 800V

0,003 UF 800 V

0.01 UF 300 V

0.002 UF 1200 v

60 UUF MAX-AIR GAP 0,030"
20 UUF MAX- AIR GAP 0,025"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX- AIR GAP 0,0195"
100 UUF MAX - AIR GAP 0,0195°
100 UUF MAX-AIR GAP 0,0195"
100 UUF MAX-AIR GAP 0,0195"
0,5 UF 600 V

0,1 UF 600 V

0,1 UF 600 V

0.5 UF 600 V

30 UF 50 vV

0.5 UF 600 V

0.1 UF 600 V

0.1 UF 600 V

0.5 UF 600 V

2 UF 1000 V

0,003 UF 800 V

175 UUF 800 V

0,003 UF 800 V

0.00!1 UF 1200 V

0.001 UF 800 V

50 UUF 800 V

20 UUF MAX-AIR GAP 0,025°
0,003 UF 800 V

0,003 UF 80O V

20 UUF MAX-AIR GAP 0,025"
0,003 UF 800 V

0,01 UF 300 V

ELIMINATED IN LATER UNITS

APPARATUS LEGEND

ciel

100 UUF 800 Vv

Cl62 4 UF 50V

Cie4 0,003 MF 800 V (ADDED)

SWITCH
°T‘g' PUSH BUTTON ASSEMBLY
CRYSTAL SELECTORS
ollo.
°T'$'} PUSH BUTTON ASSEMBLY
blao] ANT CAP SELECTORS
DI21  ANT CUR-TUNE
D122  RECEIVER TUNE - OPERATE
DI24  ON-OFF POWER SUPPLY
DI25 METER SWITCH
LAMP
EIOl  PILOT LAMP
EUSE
FIOl 4 172 AMPERE FUSE
JACKS
J10l  MAGNETIC MICROPHONE
J102  CARBON MICROPHONE
coiLs
L 1ol IST RF PLATE CHOKE
L102  0SC PLATE
LI03A IST RF PLATE TUNING
LI04  MODULATION
LI05A RF CHOKE
L106  TRIPLER PLATE TUNING
L107  DOUBLERGRID TUNING
L 108 DOUBLER PLATE TUNING
LII0O  POWER AMP TUNING
i ANTENNA COUPLING
LI1I7  OSC GRID FILTER
Ls TRIPLER GRID TUNING
LH9 RECTIFIER PLATE TUNING
L120  POWER AMP RF CHOKE
L12] - POWER AMP RF GRID CHOKE
L122  POWER AMP ANTI-SING
LI123  FILAMENT GHOKE (ADDED)
METER
MIOl  ANT GUR-TUNE METER
POTENTIOMETER
PIOl 50,000 SIDETONE CONTROL
PLUGS .
PG 10l TRANSMITTER
PG 103 DYNAMOTOR
PG 104 DYNAMOTOR
RESISTORS
R1OI 100,000 ~ 1/2 W
RI02 4000 667.n.25W
R 103 250,000 N | W
RI04 70,000 ™ I/2W
RI05 50,000 N I/2W

RI06 4866 100112 W

RI07 30,000 +H2WIW

RI0O8 30 1/2W

RIO9 75000 ™ 2W —
RIIO 1000 N /2 W ~
RIIl  +5000- 30,000.n |W

RII2 10N 1/2W

RII3 LONOW -
RIl4 30000 ™~ 2W

RIS 100,000 N 1/2W

RII6 30000 " 2W

RII7 50000 ™ I/2W

RI118 . 36,666 100000.n2W

RII9 1200 N 12W

RI20 200 ™ IW

R121 100N i/2W

R122 250,000 N |W

RI23 10000 " | W

R124 10,000 ™ |2 W

R125 5000 N 1/2W

R126 75000 " 2 W

RI27 1O~ I10W

R128 10000 N I/2 W 4t
RI129 5000 N 25W

RI130 100 N 10 W

RI3I 12~ 25W

RI132 12n 25w

RI33 80N iOW

R134 30000 N 1/2W

RI35 30N 10W

RI36 30000 N 12w

RI137 100~ /2 W

RI38 50000 N 1/2W

R139 100000 N I/2W

RI40 121 25W L
RI4I 121 25W

R142 180,000 N IW TR
R143 100N /2 W A
R144 100000 N I/2W ;
R |45 50000 N 2W

R147 4960 667.n.25W <
RI43 50 N 1/2W &5
RISl 100000 N | W

RIS3 83" (7.9W B
RI5S4 83 N I79W .
R 1SS 100,000 N |/2W

RIS6 30N IW Vi
RIS? 300 N |W g
RISB 50 ~ I/2W :
R159 . 100,000 ™ | W (ADDED) |
RI60 667 -~25W (ADDED)

R161 30,000 -1W (ADDED)

R 162 100,000 2W (ADDED)

R 163  100,000-"2W (ADDED)

RELAYS <

SI0l ANTENNA SWITCHING
S102 DYNAMOTOR STARTING
S103 RECEIVER DISABLING

Fig. 73
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2 W T 10} AF INPUT Fiol
n/2W T 102 AF QUTPUT —
2w
:;xssw THERMOCOUPLE DYNAMOTOR OM-354 )12V Pemfoteaes ek p b l; =
TCI01 ANT CUR THERMOCOUPLE CAPACITORS ! '
W 501 6663 0,002 UF 800 V | % % 0 03 03 07 oot o6 op
o THERMOSTAT ©502 6863 0.002 UF 800 V PG.103
e 1\}zw D IOUOVEN. THERMOSTAT ELBBIED NS 2501 DM-35-( )12 VOLT DYNAMC
w VACUUM TUBES JACKS 3
W VIOl  VT-164 (1619) J 501 DYNAMOTOR |
2W vio2 VvT-164 (1619) J 502 DYNAMOTOR L
) - | W(ADDED) VIO3 VT-164 (1619) ;
'SW (ADDED) V104 VT 165 (1624) DYNAMOTOR OM-37-( 124V i
| W (ADDED) vios VvT-164 (1619) CAPACITORS =
7+2W (ADDED) VIO6 VT-164 (1619) €601 ©663 0002 UF 800 V |
Sl VIO7 VT-164 (1619) €602 ©:663 0,002 UF 80OV ,
vio8 VT-164 (1619) 6603 ELIMINATED IN LATER UNTS '
. 1
CRYSTAL HOLDERS JACKS |
Y101 J 60l DYNAMOTOR |
. SWITCHING CRYSTAL HOLDERS
[OR STARTING TO } FT-241-A J 602 DYNAMOTOR !
R DISABLING yio

Fig. 73. Radio Transmitter BC-684-A: Schematic Diagram Showing Modifications buring Manufacture
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RADIO TRANSMITTER BC-684-A APPARATUS LEGEND
CAPACITORS Cli61 |00 UUF 800 v RIO6 100 I/2w
C10l 0,003 UF 800 V Cl62 4 UF 50V R107 30000 " |W.
C103 100 UUF 800 V : RI08 30 12w
€104 500 UUF 800 V C164 0,003 MF 800 V RIO9 75000 " 2W
C105 15 UUF 500 v RIIO 1000 N /2 W
Cl06 350 UUF MAX-AIR GAP 0.025" SWITCH RIIl 300001 IW
81 ClII3 60 UUF MAX-AIR GAP 0.025 D 10! RII2 10N 12w
S JClI5 60 UUF MAX-AIR GAP 0.025" TO Z:?;E:?S_:égg?au RII3 1LOA jOW
Z)Cl19 80 UUF MAX-AIR GA; .025 oilo RI14 30000 N 2}12
O | CI152 60 UUF MAX-AIR GAP0.025 oIl RIIS 100,000 N I/2W
CIS6 60 UUF MAX-AIR GAP 0.025" To } :‘rﬁ” cif;gl'_‘iéso?:a"" RII6 30000 " 2w
D120 RII7 50000 ~ 1/2wW
€108 500 UUF 800.v D121 ANT CUR-TUNE RI1I8 100000 2 W
C109° ‘0.003 UF 800 v Di22  RECEIVER TUNE - OPERATE RII9 1200 N (/2W
; D124  ON-OFF POWER SUPPLY RI20 200 ™ |W
Clil 0,003 UF 800 V DI25  METER SWITCH . RI21 100 N I/2W
Cll2 0,003 UF 800 V R R122 250,000 " |W
C'll4 20 UUF.MAX- AIR GAP 0.025"  LAMP RI123 10000 ~ | W
C116 20 UUF MAX-AIR GAP 0.025" EI0l  -PILOT LAMP R124 10,000 n I/2 W
CH7 0,003 UF 800 V R125 5000 N I/2W
Cl18 0,003 UF 800 Vv FUSE R126 75000 " 2w
Cl20 20 UUF MAX-AIR GAP 0.025" F 10l |/2 AMPERE FUSE RI27T 10N 10W
C12i 0,003 UF 800V R128 10000 N /2 W
Ci22 0,003 UF 800 V JACKS RI129 5000 N 25W
C123  0.01 UF 300 v J 1ol MAGNETIC MICROPHONE RI130 100 N 10 W
Cl24 0,002 UF 1200 v J102  CARBON MICROPHONE RI3l 121 25w
CI25 60 UUF MAX-AIR GAP 0,030" RI132 121 25w
CI26 20 UUF MAX- AIR GAP 0,025" ol RI33 80N IO0W
C127 . 100 UUF MAX- AIR GAP 0,0195" Liol IST RF PLATE CHOKE R134 30000 N I/2wW
Ci28 100 UUF MAX-AIR GAP 0,0195" Li02  OSC PLATE RI35 30N 10w
C129 100 UUF MAX- AIR GAP 0,0195" LI103A IST RF PLATE TUNING RI136 30000 N /2w
C130 )00 UUF MAX- AIR GAP 0,0195" Lioa MODULATION RI137 100~ 1/2wW
CI31 100 UUF MAX- AIR GAP 0,0195" LIOSA RF CHOKE R138 50,000 N /2 W
C132 100 UUF MAX-AIR GAP 0,0195" L106  TRIPLER PLATE TUNING R139 100,000 N 1/2 W
C133 100 UUF MAX- AIR GAP 0,0195" L107  DOUBLERGRID TUNING RI40 121 25w
Ci34 |00 UUF MAX- AIR GAP 0,0195" L108  DOUBLER PLATE TUNING RI4l 12N zZsw
CI135 100 UUF MAX-AIR GAP 0,0195" LIO  POWER AMP TUNING R142 180,000 N |W
CI36 100 UUF MAX-AIR GAP 0,0195". L (1| ANTENNA COUPLING R143 00N V2 W
CI37 0.5 UF 600 V LII7  OSC GRID FILTER R144 100,000 N I/2W
CI38.1 O UF 600 V L118  TRIPLER GRID TUNING R145 50000 N~ 2w
CI38.2 0,| UF 600 V L119  RECTIFIER PLATE TUNING R147 667 N 25W
CI139 0.5UF 600V LI20  POWER AMP RF CHOKE RI49 50N 12w
Cl140 30 UF 50V L121 . POWER AMP RF GRID CHOKE RISI 100000 ~ | W
Ci4l  0.5UF 600 v L122  POWER AMP ANTI-SING RI53 83N |79 W
Cl421 0.1 UF 600 vV Li123  FILAMENT CHOKE RI154 83 N (7,9W
C142.2 0.1 UF 600 V METER R IS5 100,000 N /2 W
C143 0.5 UF 600 Vv MIO* ANT. CUR-TUNE METER RI1S6 30 |w
Ci45 2 UF 1000 Vv POTENTIOMETER RIS?7 300 ~ |w
Ci46 0,003 UF 800 V PIOI 50,000 ™ SIDETONE CONTROL RIS8 50 N I/2wW
C147 |75 UUF 800 v PLUGS RI159 100,000 N Iw
C148 0,003 UF BOO V PG 101  TRANSMITTER lg Ig(’) ga‘(r);; _2,3“' -
C149 0.00! UF 1200 V PG 103 DYNAMOTOR w
CI150 0.00! UF 800 v PG 104 DYNAMOTOR Ri62  100000-n2w
CIS1 50 UUF 800 v R 163~ 100000-"2w
C 153 20 UUF MAX-AIR GAP 0,025° IST
Ci%4 0,003 UF 800 Vv RIOI  100,000-N 1/2. W
Ci55 0,003 UF 800 Vv R 102 667, 25w RELAYS
CI57 20 UUF MAX-AIR GAF 0,025" RI103 250,000 ™ | W “sion
C158 0,003 UF 800 V RI04 70,000 N I/2W g!glz &Eiﬁ%@oﬁ"!ﬂ'&'ﬁm
C159 0,0l UF 300 v R10S 50,000 ™ 1/2W S103 RECEIVER DISABLING
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>
V\A/
RI45 clia
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cn3
LI06
‘1o
lI'Zj— =
LIo7 :
clie

RIO7
A—
RI59
e
cls

RI47 RI02 RIEO Lmaa

|

RI3
MWV

100" I/2w
30,000 N IW
3o~ /2w
75000 N 2 W
1000 N I/2 W
30000 IW
o~ 12w
10N I0W
30000 N 2W
100,000 N 1/2 W
30000 N~ 2W
50000 " 1/2 W
100,000 2 W
1200 N 1/2 W
200 ™ | W

100 N 1/2 W
250,000 N | W
10000 N | W
10,000 ™ I/2 W
5000 N 1I/2 W
75000 N~ 2 W
1.0 N 10 W
10000 N I/2 W
5,000 N 25 W
100 ™ 10 W
12" 25W

121 25W

80 N IOW
30,000 N 1I/2W
30N 10w
30,000 N I/2W
100 ™ 1/2 W
50,000 N 1/2 W
100,000 ™ 1/2 W
120 25W

100" V2 W
100,000 " I/2W
50,000 " 2 W
667 N 25W

50 12 W
100,000 ™ | W
8,3 N IT9 W
8.3 N I7,9W
100000 N 1/2W
30N 1w

300 N IW

50 N 1/2W
100,000 N | W
667 N25W -

3

ANTENNA SWITCHING
DYNAMOTOR STARTING
RECEIVER DISABLING

CRYSTAL HOLDERS

CRYSTAL HOLDERS
FT-241-D

JACKS
J 601 DYNAMOTOR
J 602 DYNAMOTOR

=
| ST AUDIO 2 ND AUDIO
vios Vio6* K
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TRANSFORMERS
T 101 AF INPUT FIoi
T 102 AF OUTPUT
THERMOCOUPLE DYNAMOTOR DM-354 )i2V i s G |
TC 101 ANT CUR THERMOCOUPLE CAPACITORS \ - 5 i
C50I 0.003 UF 800V Lo 08 O 08 Os —ele O
THERMOSTAT C 502 0,003 UF 800 V PG 103
TD 101 OVEN THERMGSTAT et DM-35-( )I2 VOLT O
VACUUM TUBES K = S
VIOl  VT-164 (lslsg J 501 DYNAMOTOR |
V102 VT-164 (1619 J 502 DYNAMOTOR -
V103 VT-164 (1619) |
VIo4 VT 165 (1624) DYNAMOTOR DM-37-( )24 V i
vios vT-164 (1619) CAPACITORS |
V106 VT-164 (1619) C 601 0,003 UF 800 V |
V107 VT-164 (1619) C®02 0.003 UF 800 V |
vio8 VT-164 (1619) |
1
|
i
I

Y10l
TO
Yiio

r
|
I
:
|
|
|
|
|
l
|
I
|
|
|

Fig. 74. Radio Transmitter BC-684-A: Schematic Diagram
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Fig. 75. Radio Transmitter BC-684-,
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Fe - TUBING ON THESE
LEADS SEE NOTES

NOTES
. WIRES MARKED "A" ARE FURNISHED WITH
APPARATUS.
WIRES MARKED "B" ARE NO.16 A.W.GA. TINNED.
. WIRES MARKED “C" ARE NO.I8 A.W.GA. TINNED.

WIRES MARKED °D° ARE NO.16 AWGA. STRANDED
1250 VOLT RADIO HOOK-UP WIRE.

5. WIRES MARKED "E* ARE NO.20 A.W.GA. SOLID
1250 VOLT RADIO HOOK—UP WIRE SHIELDED.

L4

o

»

[

. WIRES MARKED “"F" ARE TRANSMISSION LINE.

~

WIRES MARKED "G" ARE NO.20 AW.GA. STRANDED
1250 VOLT RADIO HOOK-UP WIRE.

8. WIRES MARKED "H" ARE FLEXIBLE 14 IN. COPPER
STRIP.

9. WIRES MARKED. "J" ARE TINNED COPPER BRAID
174 IN. WIDE.

10. WIRES MARKED “L" ARE NO.22 AW.GA.

!
1
'
Il. WIRES MARKED °N" ARE NO.!0 AWGA. STRANDED
1250 VOLT RADIO HOOK-UP WIRE.
% 12. WIRES MARKED "P" ARE NO. 22 AWGA. T WIRE.
I 13. WIRES MARKED “1" ARE IN GABLE NO. .
| 14. WIRES MARKED “2" ARE IN CABLE NO. 2.
I I5. ALL OTHER WIRES NOT MARKED ARE NO.20 AWGA.
: SOLID 1250 VOLT AEROGLASS RADIO HOOK=- UP
' WIRE .
16. ALL WIRE IS WHITE BAGKGROUND. COLORS SPEC-
i IFIED ARE TRAGER COLORS.
17 AT PG 10! AND J 10l PLACE A 7/8 INGH LENGTH
i OF YELLOW FLEXIBLE VARNISHED  GAMBRIC
l TUBING OVER WIRE, SOLDER WIRE TO TERMINAL,
i AND SLIP THE TUBING. OVER SOLDERED JOINT
‘ UNTIL IT BEARS AGAINST BACK FACE OF JACK
OR RECEPTACLE. USE NO. Il TUBING
; FOR SMALL WIRES AND NO. 4 TUBING
l FOR LARGE WIRES OR WHERE TWO WIRES ARE
! CONNECTED TO THE SAME TERMINAL.
l 18. WHERE 3 OR MORE WIRES WHICH ARE NOT SEWN
INTO THE CABLE RUN PARALLEL THEY SHALL
| BE TIED TOGETHER AT APPROXIMATELY ONE*
1 INCH INTERVALS IN ORDER TO HOLD  THEM
NEATLY AND SEGURELY IN PLACE.
! 19 EACH WIRE END SHALL BE WRAPPED AROUND
‘ THE TERMINAL TO WHICH IT CONNEGTS FOR AT
|
)
1
1
1
]
1
'
1

STUD E

BOTTOM VIEW OF CHASSIS

A [R 149
L7

LEAST ONE FULL TURN, CRIMPER TO TERMINAL,
THEN NEATLY SOLDERED; EXCEPT AT PGIOIAND
J10l WHERE THE WIRES MUST ENTER THE END OF
THE TERMINALS FOR AT LEAST [/8INCH AND THEN
NEATLY AND SECURELY SOLDERED, GARE SHALL
BE USED TO PREVENT SOLDER FROM RUNNING
INTO TUBE SOCKET PIN CLIPS.

20. BARE WIRES, EXCEPT THOSE RUNNING DIRECTLY
TO A GROUND LUG, MUST CLEAR ALL ADJACENT
WIRES AND APPARATUS BY AT LEAST I/8 INCH,
AND MUST BE SO FORMED AS TO PREVENT CONTACT
BEING MADE DURING THE NORMAL MOVEMENT OF
ANY ADJAGENT ITEM OR PART.

INCORPORATE BENDS IN “B" WIRES TO LI03A,LI04
AND LI05A TO RELIEVE VIBRATION STRESS ON
TERMINALS.

GR-2

21.

CII5 cli9
(c1ie) (ci20)

'YELLOW TUBING.
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ansmitter BC-684-A: Wiring Diagram



REAR VIEW OF
CRYSTAL COMPARTMENT

REAR VIEW OF SELECTOR
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FLEXIBLE VARNISHED TUB-
NG, LENGTH OF WIRE TO
BE 2 INCHES WHEN AD-
JUSTED AND SOLDERED.
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CAUTION! REMOVE BATTERIES ST e
BEFORE STORING o<z cono” -
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PART TYPE DESCRIPTION ==y o }
| BA-27 BATTERY 45V : i BLK-WH
> CA-389 CAPACITOR
3 CA-275 CAPAGITOR
a CA-389 CAPACITOR
5 GN-38 GENERATOR
6 JK-34A JACK
7 JK-33A JACK
8 PL-55 PLUG
9 PL-68 PLUG
i0 MC-I13I RINGER
I SW-175 SWITCH
12 SW-185 SWITCH
13 c-280 TRANSFORMER

Fig. 76. Remote Control Unit RM-29-D: Schematic and Wiring Diagram
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SCHE!

APPARATUS DESIG. DE

R 15 RESISTORS, IRC F3

™ THERMOAMMETER W,
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WRAP AROUND AND
SOLDER AS SHOWN
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Fig. 77. Artificial Antenna for Testing Ra



SCHEMATIC CIRCUIT DIAGRAM

DESCRIPTION
ISTORS, IRC F3, EACH 600 OHMS(APPROX. 40 OHMS TOTAL)
A\OAMMETER WESTON MODEL 425 O-1 AMP

(BAKELITE CASE, FLUSH MOUNTING)

S——

Foy

BEND LEADS
APPROX. AS SHOWN

NOTE:

RINGS AND LEADS SHALL
BE NO.12 A.W.G. TINNED.

APPROX. 6"—

2

1= el aeenox : : Ha :’.FﬁJ

ASSEMBLY
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