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DESTRUCTION NOTICE

Depending upon the time and materials available, when the
capture of this equipment by the enemy is certain, completely
destroy it by one or more of the following means:

1. Explosives such as grenades or TNT.

2. Incendiaries such as wood, oil, and gasoline.

3. Axes, hammers, large rocks, or other hard, heavy objects
such as hand generators, dynamotors, etc.

Removal of the chassis from the case will simplify the above
means of destruction. When this is done be sure to smash
crystals and holders, tubes, coils, microphone, earphone, and
batteries.

Destroy all instruction books, Technical Manuals, circuit
diagrams, or other literature for this radio set at the same
time.

SAFETY NOTICE

The voltages used in this radio set are not high enough to
be injurious. A slight shock, of negligible magnitude, may
result by touching the antenna and case at the same time, when
the set is transmitting.
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Secrion 1
DESCRIPTION

Paragraph
US4 -1
Components, weights, and dimensions____ _________ __ _ ________________ 2
Total weights____________ ______ ______ e 3
Source of power and power requirements_______________ e 4
Distance range_______.___ . R L Ry S oy
Frequency coverage ____._.____ ____ ____. S e 6
Modes of transmission and reception. . . _____________ _ ___________ 7
Contvols . ____ e 8
Description of components____ _ __ ___ 9

1. Use.—Radio set SCR-536-(*) is designed for short-range two-
way volce conversation. Descriptively, it 1s a press-to-talk portable
radio telephone, receiving and transmitting on the same frequency.
No skill is required to operate it.

a. The set 1s self-contained; all equipment necessary for reception
and transmission is contained in one aluminum case.

b. The set may be held in either hand when operating, although 1t
1s designed and balanced for left-hand operation. The microphone
and earphone are attached to the case 1n such manner that the set
resembles a hand telephone. An adjustable carrying strap is attached

to the case. (See figs.1 and 2.)

*Radio sets SCR-036-A, SCR-H36-B, and SCR-5636-C are alike, for all practical
purposes. The different suffix letters indicate different procurements. For con-
venience, they are referred to throughout this manual as radio set SCR-536—(*)
except where some difference exists between types. Similarly the comsponent
parts, radio receivers and transmitters B(C-611-A, BC-611-B, and BC-611-C are
referred to as radio receiver and transmitter BC-611-(*). Test equipments
IE-17-A, 1IE-17-B, and IE-17-C are referred to as IE-17—(¥).
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2. COMPONENTS, WEIGHTS, AND DIMENSIONS.

Quan-
tity

ol \ I

ot

Article

Dimensions (inches)!

Width

Depth

Length

Unit
weight
(pounds)

Battery BA-37 (1.5 volts)____
Battery BA-38 (103.5 volts) __
Preliminary instructions_.____
Radio receiver and transmit- |
ter BC-611-(*) (with coils,
crystals and tubes, but
without batteries).
Set of crystals (spare).?
Tube set GK-174 (spare): |
Consisting of; “
1 tube VT-171__________
1 tube VI-172__________
1 tube VI-173_ __ __ _____
2 tube VT—-174__ ________
Box BX—-49 Containing:3
12 sets of crystals (trans-
mitting and receiving)
12 sets of antenna coils.
12 sets of r—f tank coils.
(1 set of coils and crystal
for each of 12 operat-
ing frequencies).
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I Dimensions, where unappreciable, are omitted.
2 (‘ombhonent of SCR-536-A only.
.CComponent of SCR-536-C only.

3. Total weights.—Total weight of radio set SCR-536—(*), 1n-
cluding batteries, is 5.5 pounds. Over-all dimensions and weights of
components are given in paragraph 2.

4. Source of power and power requirements.—Radio receiver
and transmitter BC-611-(*) 1s battery powered. Space for both A
and B batterles is provided in the housing. (See fig. 1.)

a. The filament or A battery BA-37, rated at 1.5 volts, is cylindrical
in shape and fits into the round compartment in the housing.

b. The B battery BA-38, rated at 103.5 volts, 1s oblong in shape
and fits into the oblong compartment in the housmg. (The bottom
of the case has a hinged cover which permits access to the batteries
and radio chassis.)

¢c. Power requirements.—DBatteries should last 15 hours, under
almost contmuous operation.

Battery Draln receiving Drain transmitting

A battery BA-37 1.5 volts_ __ ___.___
B battery BA—-38 103.5 volts_ _ - ~—__

0.30 amperes.
35 milliamperes.

0.25 amperes__._____
11 milliamperes_ __ __
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o e RNTENNA  COVR |

~ PRESS - TOTALK SWITCH
- F ARPHONE . PLLG

MIEROPHONE PLUG

 PLATE CURREMT
pME TER JUMPER.

!ﬂ T . _' % ..
EARPHONE

BATTERY CONTACT

| € © ¢ &= gaTTERY BA-3T
“B" BATTERY BA-36 - > - 71 5553

FIGURE 1.—Radio set SCR—-036—(*)—showing battery compartment.

5. Distance range.—The set 1s designed to operate over cistances
from 100 feet to 1 mile. The dependability of operation at the
oreater distance will depend on the terrain and the freedom from
signal absorbing objects such as steel buildings, trees, hills, and tele-
phone and power lines between the two sets. This 1s particularly
true for sets operating at the higher frequencies in the band. The
maximum range may be considerably greater when operating over
water or 1 the air.

6. Frequency coverage.—Radio set SCR-536-(*) is crystal con-
trolled on both reception and transmission, and will operate over the
frequency range of 3500 to 6000 kilocycles. However, each unit is
adjusted to operate at only one frequency in this band. The set
can be made to operate at any frequency in the band by proper
choice of crystals and coils. For correct performance, each set
must be adjusted to the crystals used. The coils and crystal changes
and their adjustments cannot be made by the operator, but are
preset by the manufacturer or by maintenance men at authorized
repair points. (See sec. 1V.)
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7. Modes of transmission and reception.—Radio set SCR-
H36—(*) transmits and receives amplitude modulated voice signals
only.

8. Controls.—a. Send-receive.—A press-to-talk switch, conven-
lently located under the finger tips when the radio set is held in
normal operating position, is the only control required for operation
of this equipment. (See fig. 1.)

b. On-off —By fully extending the telescopic antenna rod, the set
is automatically turned on. When the telescopic antenna rod is
fully retracted the set 1s automatically turned oft. (The bottom
section of the antenna operates the on-oft power switch.)

c. Volume.—No volume control is used with this set. The volume
in the earphone 1s set to a normal level by the design of the
equipment. i

d. Tuning.—The operator is not required to make tuning ad-
justments of any kind. (See par. 6.)

9. Description of components.—a. The housing which incloses
radio receiver ane transmitter BC-611-(*) 1s an alummmum casting.
Its interior is divided into three compartments, one for the radio
chassis, one for the A battery BA-37, and one for the B battery
BA-38. Two projections from the housing contain the earphone
and microphone units. These projections are so spaced and of such
length that when the unit 1s held with the earphone against the
eaur of the operator, the microphone or mouthpiece 1s in the proper
position for talking.

b. The press-to-talk switch, mounted on the side of the case,
operates the change-over switch on the radio chassis. This converts
the set from a receiver to a transmitter. This switch 1s so located
that 1t may be operated easily with the fingertips when the set 1is
held in the left hand.

c. The bottom cover hinges to the housing and 1s provided with a
slot into which a latching bolt fits. It i1s through this end of the
housing that the chassis and batteries are inserted or removed. A
contact terminal board inside the bottom cover provides the con-
nections between the batteries and the radio chassis.

d. A small card holder below the press-to-talk switch contains
a plastic card on which the operating frequency and date of bat-
tery replacement are marked. This card 1s protected from wear
by a transparent cover. To remove the card from its container the
bottom cover must be opened. (See fig. 1.)

e. The top cover of the set contains an opening for the antenna
rod. 'This cover is held m place by a mounting screw which holds
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the chassis securely in the housing. Spring battery contacts and
a spacer for the A batteryv IBA-37, fastened to the top cover, make
electrical connections to the batteries.

f. An antenna cap, attached to the top cover on the outside by a
chain, protects the telescopic rod antenna against weather conditions

when the set 1s not 1n use.

NoTte.—Early issues of radio set SCR-536—A were furnished with a crystal
microphone and crystal earpbene. All later issues of SCR-636—-A and radio sets
SCR-536-1B and SCR-336—C are furnished with an inductor microphone and an
inductor earphone. These components are electrically and mechanically inter-
changeable with the crystal units they replace.

SECTION 11
EMPLOYMENT

Paragraph
Initial procedure_ _____ _ __ _ _ _ 10
Installation_ __ ___ _ _ _ _ _ _ _ _ _ e 11
Preparation for use____ - ____ _ _ _ oo 12
Starting the set —___________ __ ____ o 13
Receiving— . _ _ -— 14
Transmitting____ 15
Turning off set_____ _____ 16
Operation over long periods_________ ____ __ __ __________ e 17
Netting .. e 18
Change of frequency______ _ _ 19
Power outpnt_ ________ __ __ e 20
Replacing batteries___ ____________________ 21
Operstion in the vaio. . _ _ __ ____ _ __ __ _ _ __________ e 22
Poor reception and transmission. _____ e 23

10. Initial procedure.—Unpack the equipment carefully to pre-
vent damage or loss of components. Check against list of com-
ponents in paragraph 2. Also note the channel on which the radio
receiver and transmitter are alined.

11. Installation.—a. General.—The set 1s furnished by the manu-
facturer with everything contained in the housing except the bat-
teries. To put the set into operation, the batteries must be inserted
in their proper place.

b. Installation of batteries BA-37 a'nd BA-38.—0pen the radio
set bottom cover by turning the latching bolt knurled nut 1n a
counterclockwise direction, until the nut begins to turn with diffi-
culty. Then press the cover against the case and push the bolt away
from the housing. Release the cover and 1t will open. (See fig. 1.)

(1) Battery BA-37 (filament or A battery) is cylindrical in
shape and fits into the round compartment of the radio set housing.
Insert the battery into the housing with its positive end out. The

6
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positive terminal 1s marked with a large positive (+) sign. It can
be 1dentified also by a small raised metal button. The raised button
permits positive identification when installing battery in darkness.

(2) Battery BA-38 (I3 battery) is oblong in shape and fits into
the oblong compartment of the radio set housing. It also must be
placed into the battery compartment with the positive (+) end out.
The positive terminal 1s marked with a large plus (+) sign and also
can be 1dentified by the small raised metal button.

Nore.—-Befere closing the radio set bettom cover, mark the date of battery
installation en the data card located in the pocket just belew the press-te-talk
switch. 'Fhe card is removed by sliding it out of the bettom of the pecket. The
transparent protective cover will ceme out with the card. FErase the old date
that is marked on the card, and put on the new one. When replacing the card,
remember to put the transparent pretective cever over the card.

(3) After the batteries are installed close the bottom cover of the
radio set by pressing the cover against the housing with one hand,
while the other hand moves the latching boll into the cover slot and
tightens the knurled nut by turning it clockwise. The cover then
should be pressed against a solid object and the knurled nut tightened
by hand until it turns with great difficulty. This will assure positive
contact between batteries and battery contacts.

12. Preparation for use.—Before radio receiver and transmitter
BC-611-(*) can be placed in operation, the following must be done:

a. Unscrew the antenna cap which covers the telescopic antenna.
(See fig. 1.) To prevent losing it, this cap is attached to the hous-
ing by a small chain. Screw the cap on the threaded metal stud on
top of the housing. This will prevent the cap from rattling against
the housing when operating the set. See thal the chain 1s #nof
wrapped around the antenna rod and that there is no chance of it
touching the rod.

H. Pull the antenna out gently until all four sections of the rod
are fully extended. The antenna then will be about 39 inches long.

c. The unit 1s now held in the left hand, in the same manner as a
telephone handset, and is ready for use as a radiotelephone set.
(See fig. 2.)

13. Starting the set.—In succeeding paragraphs radio set SCR-
H36—(*) will be referred to as “the set.” The set 1s turned on when
the antenna is fully extended. This is accomplished by a small lever
attached to the antenna rod which operates the power switch on the
radio chassis. A rushing noise in the earphone will indicate that
the receiver 1s on. Also a click will be heard when the switch
tumbler snaps over.
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Caution.—A stop at the lower end of the antenna rod prevents it
from being pulled out of the case, but the bottom scction of the
antenna must be fully extended since it operates the power switch on

Lhe chassis BY WHICH THE SET IS TURNE']) ON.

A2 B BB B 4,

e A
PRI GO AR I Ay - -

-..- .-.-I:
|||||
et el

iiiiii
-----

FicURRe 2.—Radio set SCR—536--(*) —in operating position.

14. Receiving.—1he set 1s normally 1n the receive position so that
the operator can hear signals from another set 1f 1t 1s transmitting
on the same frequency. The set should be held 1n the hand as
shown 1n figure 2. The antenna will then extend above the head in
an approximately vertical position. This 1s 1important for best re-
ception and transmission.

15. Transmitting.—a. In order to transmit, the press-to-talk
switch on the side of the housing must be depressed. This 1s done
with the fingers of the hand holding the unit. The operator then
can speak to the operator of the other set. The press-to-talk switch
makes the necessary circuit changes to convert the receiver into a
transmitter.
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0. In order to receive, the press-to-talk switch must be released
when transmission is completed.

c. When the operator i1s speaking into the microphone, the speech
level should be varied according to distance of transmission. It
should be very soft for short distances. The operator should speak
clearly, and should take care that the press-to-talk switch 1s de-
pressed before starting to speak, and is released immediately upon
completion of conversation. In the beginning, the operator may ex-
perience some difficulty in synchronizing the operation of the press-
to-talk switch with the beginning and end of his speech. There is
a natural tendency to hold the switch down when through speaking,
and to forget to press the switch before starting to speak. A little
practice will elimmate this difficulty. It 1s good practice to pause
for a moment after pressing the press-to-talk switch.

16. Turning off set.—Telescope the antenna imto the case. The
bottom section of the antenna rod must be pushed into the case as
far as it will go. 'This will turn ofl the set. The operator can hear
the toggle switch snap over. Put the antenna cap in place, covering
the antenna when the set 1s not 1n use.

17. Operation over long periods.—When operating the set for
long periods, 1t will be found less tiring to carry the set slung over
the shoulder rather than to carry it in the hand. To carry it in this
manner, lengthen the strap by pulling the strap slide toward the
antenna end of the case. The reverse action will tighten it. Place
the left arm between the strap and the set housing so that the set
rests on the left shoulder. The set 1s slung to the front of the
operator. The set then can be held there with a slight pressure
from the arm, or by permitting it to rest in the crook of the arm.
The sound caused by one station calling another will be loud enough
to be heard, even though the earphone i1s several inches from the
ear. The unit then can be brought into position for use.

18. Netting.—For two-way conversation, two sets adjusted to op-
erate on the same frequency are required. Two sets operating at
different frequencies will be unable to converse with each other.
More than two operators can engage in conversation by the use of
more sets operating on the same frequency. Because of the receiver
arrangement used, 1t 1s possible to operate several receivers without
interference at the same frequency and in close proximity.
However, more than one radio set transmitting at the same time
on the same frequency is likely to cause confusion 1 orders. Radio
cset SCR-536—(*) also can be used for voice communication with other
types of radio sets adjusted to exactly the same frequency.

5203G1°-—43—2 9
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19. Change of frequency.—Changing the operating frequency
of the unit requires a change of the two crystals and of two coils. Coil
and crystal equipment 1s available to cover the frequency range of
3.5 megacycles to 6 megacycles 1f required. Special equipment 1s re-
quired for retuning of the sets, and a trained technician must do the
job. The frequency presetting and realinement procedure will be
found i1n section IV of this book.

20. Power output.—Maximum power output is obtained in the
transmitting position with the antenna fully extended. If the units
are not at a great distance from each other and a reduction of the
power radiated 1s desired, telescope one or two of the top sections of
the antenna. 7'he bottom section must remaen fully extended.

21. Replacing batteries.—See procedure given in paragraph 1la.
Replace both batteries even though one is in better condition than the
other. This will reduce the chances of battery trouble.

NotE—When sets are to be placed in storage fer long periods of time, remeve
the batteries frem the case. 'This will prevent the batteries from becoming
wedged in the battery compartment, should they swell when aging.

22. Operation in the rain.—The set 1s designed to exclude water,
but, 1f operated 1n the rain, it may be found that the water film cover-
mg the antenna insulator at the base of the antenna acts as a short
circuit between the antenna and case, making the set weak or
inoperative. Wipe the insulator frequently with a dry cloth to improve
operation.

23. Poor reception and transmission.—a. If the distance be-
tween sets 1In communication with each other 1s between 100 feet and
1 mile, and the transmission is poor, it may be that the batteries are
weak. The batteries are designed to give about 15 hours of use, assum-
ing that the unit 1s on for long periods of time and that the operator
1s transmitting much of the time. They will last much longer 1f not
used constantly. A sign of weak batteries 1s a low noise level 1n the
earphone when the set 1s in the receive position and no other station
1s being received. Another cause of poor reception may be signal
absorbing objects, such as steel buildings. trees, hills, power and tele-
phone lines, and large metal objects between the two units. The
straight-line distance between units should be as clear of such objects
as possible. Operation often will be improved by moving one or both
sets to new locations. Placing the set as high as possible, as on top ot
a hill or building, will help to increase the range of operation. Be
sure that the antenna 1s fully extended, held, as nearly as possible, in
a vertical position, and clear of obstructions for several feet around
it. When operating the unit in the underbrush. keep the antenna
from coming in contact with branches or green foliage of any kind.

10
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Precautions should be taken particularly in the early morning when
dew 1s on the ground, or after a rainfall. Conditions of this kind
may render the unit imnoperative.

b. If the set does not work when the antenna 1s extended, that 1is,
no sound is heard in the earphone, check to see that the bottom section
of the antenna s extended out of the case to its full length. 'This 1s
necessary to operate the power switch on the chassis.

c. If the set still does not work, refer to section IV for further cor-
rective measures.

Section 111

FUNCTIONING OF PARTS

Paragraph
Receiver functioning___ 24
Basic receiver cirecuwit-__________ _ _ __ __ 25
R£ amplifier ____ ___ __ e 26
Converter-oscillator _ 27
I-£f amplifier___ __ _ __ 29
Second detector—first a-f amplier__ __ __ . __ _______ __ ______ o _ 29
Ssecond a-f ampliier___ __ _ _ 30
Transmitter functioning_____ e ___ ____ 31
Basic transmitter cireuwit- . . __ ____ 32
Oscillator_ _ _ __ 33
R-f power amplifier___ _____ e 31
Microphone ampliter_________________________________ - 13
Modulator  _____ ___ _ _ _ _ _ _ 36
Change-ever switeh - __ . _ 37
Description of parts__ __ 3S

NoTE.—This description is based on radio set SCR-336-C. SCR-536-A and
B are similar except for minor differences.

24. Receiver functioning.—In the receive position, the set acts .

as a five-tube superheterodyne receiver consisting of one r-f amplifier
stage. using a tube VT-174, one oscillator-mixer stage using a tube
VT-171, one i-f amplifier stage using a tube VT-173. one diode detec-
tor and first audio amplifier stage using a tube VT-172, and one audio
power output stage using a tube V1-174. The functional diagram
of receiver is shown 1n figure 3.

25. Basic receiver circuit.—a. The antenna 1s series tuned by the
mica trimmer C,. The signal voltage developed across C,; is amplified
by tube V; and applied to the grid of tube V,. In V,, the mixer-
oscillator tube, the incoming signal 1s mixed with the oscillator signal
generated 1n the tube and produces a beat frequency signal of 455 kc.
The oscillator uses a crystal in a Pierce circuit, and functions at 455
ke above the carrier or incoming signal frequency. The receiver

11
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crystal M;, therefore is 455 ke higher 1n frequency than the transmitter
crystal M..

b. The beat frequency or 1-f signal produced in the mixer 1s am-
plified by tube V3 and is applied to the diode section of tube V,. Due
to the detection process, the modulated 1-f signal is demodulated, and
an audio voltage 1s impressed across R.q, the grid resistor ot the pen-
tode section of tube V,. The signal 1s then applied to the grid of tube
Vs, the power amplifier, where it is further amplified and then applied
to the earphone.

26. R—f amplifier.—«. Capacitor C, 1s not necessary for the re-
ceiving function, but serves to block the d-c¢c component of the plate
voltage from the antenna rod in the transmit position. The 1nduc-
tance L 1s a loading coil which aids in resonating the antenna. Re-
sistor R,, the grid resistor of V,, provides a d-¢c path for the bias ap-
plied to the grid of tube V, and a high impedance to the r-f current.
preventing it getting into the ave circuits. Capacitor C; 1s the an-
tenna tuning capacitor. Capacitor Cg 1s an r-tf bypass for the fila-
ment circuit to reduce regeneration. Capacitor C, bypasses the r-f
current from the screen. Resistor R,z helps make the bypassing of
C. more effective as it increases the impedance of the path through the
I3 battery BA-38. This arrangement is commonly called a decou-
pling filter. Resistor R;g also reduces the screen current.

0. The permeability-tuned inductance L, provides the r-f plate load
for tube V, and 1s resonated bv a capacitance made up of the dis-
tributed capacitance of the coil. the output capacitance of tube Vi,
the mmput capacitance of the tube V., and the capacitance of circuit
wiring. L, is adjusted to its operating frequency by a movable pow-
dered 1ron slug.

c. Capacitor C; and resistor R,, make up a decoupling filter for the
plate circuit of tube V,. The resistor R,, also serves to lower the plate
voltage of tube V, which reduces its plate current and gives more
economical operation of the B battery BA-38.

27. Converter-oscillator.—a. Capacitor C,, 1s the coupling ca-
pacitor which provides passage for the r-f current to the grid of
tube V., but prevents the d-c at the plate of tube V, from reaching
the grid. Resistor R, 1s the grid resistor of tube V.. Resistors R; and
R, make up the grid leak which provides the bias voltage for the
osclllator grid as well as the bias voltage for the audio output tube
VT-174. A voltage suitable for biasing purposes 1s produced across
these resistors because of the d-¢ component of the grid current which
exists as a result of driving the oscillator grid positive. The three
resistors R.;, R;, and R; make up a voltage divider to provide the

proper values of bias for tubes V,, V,, and V; when necessary to
reduce regeneration.

12
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b. Capacitors C,s and C,4 and resistors Ry and R. make up a filter
for the automatic volume control (ave) voltage applied to the grids
of tubes V;, V,, and V,;. This ave voltage 1s obtained from the de-
tector load resistance made up of resistors R,; and R,,. The filter
removes the audio component of the detector voltage from the d-c
component which is used for the ave function. Capacitors C; and C.s
are r-f bypasses to prevent a voltage of the oscillator frequency
ogetting into the grids of the other tubes through the bias system.

c. Capacitor C, i1s a neutralizing capacitor. It reduces the voltage
of the oscillator frequency on the signal grid due to coupling within
the tube, by feeding back a voltage of the oscillator frequency out
of phase with the internally coupled voltage.

d. The r-f choke L i1s a shunt feed arrangement. for the screen grid
of tube V,. It provides a low-resistance d-c path and a high-im-
pedance r-f path to the screen grid.

e. The crystal M, connected between the No. 1 grid (oscillator grid)
and the screen grid provides the coupling necessary for oscillation.
This arrangement is known as the Pierce oscillater circuit.

f. Capacitor C;; and resistor R,; make up a decoupling filter for
the screen circuit of tube V..

28. I-f amplifier.—The first 1-f transfermer T, (two windings)
1s wound on 1ron cores and is surrounded by an 1ron sleeve to increase
the inductance of the primary and secondary coils and to reduce their
size. The colls are tuned by the trimmers C,, and C,s. Resistor Rs,
which 1s contained within ‘the shield, serves to broaden the response
of the transformer. Capacitor C,; and resistor R;, make up a de-
coupling filter for the screen grid of tube Vs. Capacitor C,; and
resistor R,; comprise a decoupling filter for the plate circuit of
tube V..

29. Second detector—first a-f amplifier.—a. The second 1-f
transtformer T, 1s also wound on an 1ron core and 1s surrounded by an
iron sleeve. The trimmer C,, tunes the secondary.

b. Resistor R,, is the detector load across which the audio voltage
1s obtained. Resister R,5 and capacitors C,, and C,, make up a filter
to remove the 1-f component from the audio component of the detector
voltage.

c. Capacitor C,, couples the detector te the grid of the 1st audio
amplifier, and prevents the d-c component of the detector output from
biasing this grid.

d. Resistor R,, 1s the grid resistor of the pentode section of tube V..
As 1t has 10 million ohms of resistance, the small amount of grid
current which exists in the tube and flows through the resistor pro-
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vides additional bias for this tube on large signal inputs. Capacitor
(‘,; 1s an 1-f bypass to eliminate any 1-f current which exists in the
plate circuit from getting into the audio plate load resistor R.,. Ca-
pacitor C,e and resistor R,, make up a decouphng filter for the screen.
Register R,, 1s the plate load of tube V,, and C,; is the coupling
capacitor.

30. Second a-f amplifier.——a. Resistor R,, is the grid re-
sistor of tube V,. Capacitor C,s and resistors R,; and R,;¢ make up
a decoupling ﬁlt.er, for the screen of tube V. Resistor R,¢ also helps
reduce battery drain by lowering the screen current.

0. The audio choke L, provides a low resistance d-c¢c path for the
plate current, and offers a high 1impedance path to the audio plate
current. Capacitor Cso and resistor R;; make up a plate decoupling
filter. Resistor R,; also serves as a dropping resistor to lower the
plate voltage. Capacitor C,, prevents the d-c at the plate from reach-
ing the earphone.

c. Notice that only one filament section of each of the tubes VT-174
is used 1n the receive position. This arrangement reduces the A
battery BA-37 drain.

31. Transmitter functioning.—In the transmit position only
four tubes are used. The circuit consists of a crystal controlled oscil-
lator in a Pierce circuit, which drives a tube V1'-174 as an r-f power
amplified. The r-f power amplifier is plate modulated by a modu-
lating amplifier made up of a voltage amplifier stage and a modulator
stage. The functional diagram of the transmitter i1s shown in fig-
ure 4.

32. Basic transmitter circuit.—«. The r-f carrier i1s generated 1n
the oscillator section of tube V,. The crystal used for the transmitter
1s 455 kc lower in frequency than that used for the receiver. The
venerated r-f voltage 1s applied to the grid of tube V, where it is
amplified and fed into the antenna. The antenna is coupled to the
amplifier tank or tuned circuit by an mmpedance matching network
of the = type in which the capacity between the antenna rod and
housing makes up one shunt branch.

. The microphone output 1s amplified bv the pentode section of
tube V, and then applied to the grid of tube V, where 1t 1s further
amplified. The output of tube V; 1s then fed into the plate circuit of ,‘
tube V,, the r-f power amplifier. Notice that since the screen of tube ‘
V1 1s tied to the lower end of coil L., the modulating voltage 1s intro-
duced 1nto the screen circuit as well as the plate circuit.

c. The earphone 1s also connected across the audio output so that
the operator can hear what he 1s saymmg. This 1s known as sidetone.
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33. Oscillator.—a. In the transmit position only the oscillator sec-
tion of the tube VI'-171 1s utilized. Resistors R; and R, make up the
orid leak which provides the bias voltage for the oscillator grid.
'The d-¢ component of the voltage developed across R, 1s used also for
the grid bias for the modulator tube V.

. The r-f choke L; provides a shunt feed arrangement for the
screen grid. Capacitor Cg determines the amount of feedback to the
orid. Capacitor C,; i1s the screen circuit bypass. Capacitors C;,
Cizy Cisy, and C,3 are not necessary to the transmitter circuit; they
are hold-overs from the receiver function. The same 1s true of re-
sistors R,, Rs, R,, R4, Ras, Rey and Rs.  These resistors, however, do
tie the No. 3 grid of tube V, to ground.

34. R-f power amplifier.—a. Capacitor C, 1s the coupling ca-
pacitor and provides a path for the r-f current to the grid of tube V|,
but prevents the d-c at the screen of tube V, from being applied to the
vorid. Resistor Rg 1s the grid leak and provides the bias voltage for
the grid of tube V,. Capacitor C, is the r-f bypass for the screen grid.

b. Coil L, is the r-f amplifier tank coil and C,, is the r-f amplifier
tank turning capacitor. Capacitor C,, also acts as onhe branch of the
= network connecting the antenna to the amplifier tank. The capacity
between the antenna rod and the housing acts as the other shunt
branch of the = network. In the receive position this antenna capaci-
tance becomes a part of the tuning capacitance of the antenna. The
antenna coil L, 1s the series branch of the = network, and also acts
as the antenna loading 1mductance.

c. Capacitor C; is the plate circuit r-f bypass. The current jack in
the plate of tube V, provides for the plate current measurement nec-
essary for tuning up the power amplifier stage properly.

35. Microphone amplifier.—Resistor R,, is the grid resistor of
tube V, the first audio amplifier. Resistor R-27 acts as a load
resistor for the microphone. Resistor R,; and capacitor Cz act as a
decoupling filter for the screen grid of tube V, Resistor R,; also
serves to obtain the proper operating voltage on,the screen. Resistor
R,, 1s the plate load. Capacitor C,; is a hold-over from the receiver
function.

36. Modulator.—a. (Capacitor C,,; is the coupling capacitor, and
R,; 1s the grid resistor of tube V. Capacitor C,s and resistor R,,
make up a decoupling filter for the screen grid of tube V,;. Capacitor
C.s provides a low impedance path around the modulation choke L,
for the current of the carrier frequency. This is necessary as the r-f
amplifier tank and modulator choke are in series. The modulator
choke L., provides a low resistance d-c path to the plate of the modu-
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lator and r-f amplifier tubes, and offers a high impedance load to the
audio frequency plate current of the modulator.

b. Resistor Ry, prevents overloading the monitoring earphone, as
the audio output for modulating the r-f amplifier is quite high.
Capacitor C,, removes the d-c at the plate of tube V, from the ear-
phones. Capacitor C;, as well as capacitor C,; are B battery BA—-38
bypasses.

37. Change-over switch.—The press-to-talk switch operates the
change-over switch which makes the necessary circuit changes to
convert the set from a receiver to a transmitter. The change-over
switch 1s made up of 14 sections. Kach section has a name which 1s
marked on the celluloid 1msulating strip covering the change-over
switch. For simplicity, however, each section has been designated by
a letter of the alphabet on the schematic and functional drawings.
(See figs. 8, 4, 16, and 17.)

a. Section A connects the proper crystal into the ecircuit.

b. Section B connects the voltage divider made up of R.s, R, and
Rs; across resistor R, In the receive position, and disconnects the
voltage divider in the transmit position. This voltage divider pro-
vides the grid bias voltage, for tubes V,, V,, and V..

c. Section (' connects the control grid of tube V; to the avc voltage
line in the receive position, and connects the control grid to the grid
leak risistor Re¢ 1n the transmit position.

d. Section D connects the antenna to the tuning capacitor C; in the
recelve position, and to the plate of the r-f amplifier tube VT-174,
in the transmit position.

e. Section £ connects the plate of the r-f amplifier tube V, to the
coupling capacitor C,, of the signal grid of the mixer tube V, 1n the
receive position, and connects the plate to the r-f amplifier tank capaci-
tor C,;, In the transmit position.

f. Section F connects the oscillator feedback control capacitor Cg to
ground in the receive position, and connects capacitor Cg to the oscil-
lator grid of tube V. in the transmit position.

g. Section G puts the voltage dropping resistor R,, 1n series with
the plate of tube V, in the receive position, and shorts out the resistor
in the transmit position.

h. Section - connects the B battery BA-38 to the plate and screen
of V; in the receive position, and disconnects the battery in the trans-
mit position. Section H also puts the voltage dropping resistor Ris
in series with the plate of tube V; in the receive position, and shorts
out the resistor in the transmit position.

¢.. Section J grounds the microphone in the receive position, thereby
eliminating the poussibility of pick-up on the microphone being intro-
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duced into the audio amplifier. In the transmit position section ¢
connects the microphone to the grid of the first audio amplifier tube
V..

7. Section A 1n the receive position connects the filament of tube
Vs to the A battery BA-37 and disconnects one filament section of
each tube VT-174 from the A battery BA-37. Eliminating one
filament section of each tube V1-174 reduces the total A battery BA -
37 drain by 100 milliamperes in the receive position.

k. In the transmt position, the filament of tube V, is disconnected
from the A battery BA-37 and the second section of the filament in
each tube VT-174 is connected to the A battery BA-37. Since one
filament 1s cut out and two are cut in, the drain is only 50 milh-
amperes higher in the transmit position as compared with the drain
in the receive position. |

[. Sections Z. and ./ are tied together electrically through the mov-
ing element of the switch. In the receive position the dropping re-
sistor Ri6 1s placed in series with the screen grid of tube V; by sec-
tions L and A/. These switch sections also place the dropping resistor
R,; in series with the screen circuits of tubes V, and V,, and connect
the B battery BA-38 to the plate of tube V;. In the transmit posi-
tion resistors R;; and R, are shorted out by switch sections Z and
M.

m. Sections /V and O are tied together electrically through the mov-
ing element of the switch. In the receive position they place the
earphone across the audio choke 1n the plate of tube V;, and in the
transmit position they connect the screen and plate circuits of the r-f
amplifier, tube V4, to the plate of the modulator tube V5. This switch
section also places the dropping resistor R,, In series with the ear-
phone to reduce the intensity of the signal in the earphone in the
transmit position.

38. Description of parts.—a. Resistor-capacitor containers.—On
the chassis there are four resistor-capacitor containers which are called
cups. These cups fit around the tube sockets and are attached to them
with cement. The purpose of the cups is to provide tie terminals and
a place for some of the resistors and capacitors used in the set. Each
cup consists of a thin bakelite shell of circular shape, with an inner
and outer wall. The resistors and capacitors are placed 1n the space
between these walls. Impregnating compound seals these parts into
the cup. The top piece joining the two walls i1s drilled so that the
leads from the capacitors and resistors can be brought out. Some of
the parts are soldered to terminals riveted to the top piece of the cup.
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Each cup has a part number marked on it, as well as a schematic
drawing of the parts init. (See fig. 23.)

b. Antenna coil.—The antenna coil 1s of the solenoid type and 1s
wound on a polystyrene form. This is a plug-in coil and has three
pins on its base. Two of these pins are connected to the coil. The
top of each coil 1s marked with the name, the frequency, and the part
number. The antenna coil socket 1s also of polystyrene. and is fastened
to the chassis by a long rivet through its center. This rivet also
fastens the antenna clamp and the antenna polystyrene support to the

chassis.

c. Plate circuit tank coil.—The tuned r-f amplifier plate coil has
been marked TANK and is wound on a small mica filled bakelite form.
The coil 1s permeability tuned and has a powdered 1iron core in the
form of a hexagon nut. The winding and core are not visible as they
are surrounded by a bakelite shell which completely incloses them.
This shell is riveted to the coill form. A threaded bakelite screw
fits 1nto the threaded iron core, and motion of the screw moves the
core relative to the winding thereby determining the inductance

value.
(1) In addition to the word TANK the coil is marked with the

frequency and the part number. The Signal Corps part number
carries the letter C as a prefix to the part nuunber. This identifies
it and eliminates confusing it with the frequency numbers. Coils
issued with radio set SCR-536—A are marked with the frequencv range
and the part number.

(2) The coil form has a female type base. The coil socket contains
two pin connections which fit into holes in the coil form and make
electrical contact to the coll. The pins are gripped by spring clip con-
nections in the base of the coil form. A hole is provided in the socket
for the inductance adjusting screw which extends through the form.
A spring clip in the socket grips the tuning screw and provides a more
rigid support for the coil. A spring clip on top of the form prevents

the coil from working loose from the socket.
d. Furst i-f transformer.—The i-f transformer windings are on a

powdered iron core and are surrounded by a powdered iron sleeve to
further increase their inductance. This type of construction gives a
high inductance with a small winding which results in a small size
transformer. The primary and secondary of the first 1-f transformer
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are tuned by small adjustable mica trimmers contained in the shield
can. The adjustment of the trimmers is reached through two holes in
the top of the can. A one megohm resistor is shunted across the
secondary winding and serves to broaden the response of the trans-
former. Thisresistor is contained in the shield can. The transformer
1s held in the can by a metal bottom plate which 1s secured by rolling
the side walls of the shield over the edges of the plate. Two U-shaped
clamps riveted to the back side of the chassis hold the transformer in
place.

e. Second i-f transformer.—(1) The second 1-1 transformer con-
struction 1s similar to that of the first 1-f transformer. Only one
trimmer is used, however, and 1t 1s connected across the secondary
winding. This trimmer is accessible through a hole 1in the top of the
shield can.

(2) A 220,000-ohm resistor and two 70-uf-mica capacitors are also
mounted in the shield can. The transformer fastens to the chassis
in the same manner as the first 1-f transformer. They make up an
1-f filter for the detector circuit.

f. Crystals.—(1) There are two crystals used in the radio receiver
and transmitter BC-611—-(*). The receiver crystal is 455 ke higher
In frequency than the transmitter crystal. The crystals are con-
tained in plug-in type holders with two pin connections. They are
completely sealed against moisture. The receiver crystal holder 1s
plainly marked REC. and the transmitter crystal is marked TRAN.
Each crystal holder has an arrow indicating the direction in which
it should be placed 1n the socket. As the sockets carry a similar
marking, the possibility of getting the crystals into the wrong socket
or seated improperly is minimized.

(2) The crystal holder has a metal cover plate on which are marked
the frequency, crystal manufacturer’s name, and the model number.
This plate does not make contact with the crystal blank in the holder,
but it does have a capacitive effect on the crystal. If it comes in con-
tact with the chassis or metal clamp which holds the crystal in the
socket, the operation of the crystal will be aftected. A piece of insula-
tion material covers the chassis where the transmitter crystal might
tonch when the set is jarred. When the crystal activity is low, it
should be replaced with another. Do not attempt to take the holder
apart.
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SectioN 1V

MAINTENANCE
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Presetting transmitter_________ e QY
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Test equipment 1IE-16-A________ B 64
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Test harness and meters_____ e 67
Use of test set I-o6—(*) __________ __________ e 63
Presetting frequency with IE-16-A___ o __. 69
Changing coils and crystals. . _____ o 70
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Presetting receiver with IE-1o-A _____ ___ . 72
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I-f abbewment______________ __ __ S 4
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BC-611-(*) as signal generator__ _  ____ __ __ __ o ____ 76
Replacement of parts____ o e 7
Trouble location and remedy_____ _____ __ ____________ e 78

39. General.—Maintenance work on this equipment should be
done by qualified radio repairmen only. A logical process of check-
ing accessories such as tubes and batteries, when the radio set operates

poorly, will often locate the trouble.
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40. Replacement of batteries.—See paragraph 11a.

41. Replacement of tubes.—Remove the chassis from the hous-
ing. To do this, unfasten the bottom cover of the housing and remove
the batteries. Disconnect the microphone and earphone plugs from
the terminal board on the end of the chassis by gently pulling out.
I’lugs and jacks are color coded with small spots of color: green for
microphone and red for earphone. Remove the mounting screw in
the top cover of the housing, and the chassis can be slid out of the
bottorn of the housing. Lift the tube retainer bracket at the top of
the tube and remove the shield, 1f there 1s one. Insert a narrow rod
through the bottom center of the tube socket and gently force the
tube out. A small narrow-bladed screw driver will be found useful
for this purpose. When replacing the tube, be sure 1t is the right
type, that the base of the tube i1s so turned that the pins fit into the
socket properly and are straight. The wide space between pins 1 and 7
of the tube can be used as a guide to line the tube with the socket.
(See fig. 10.)

42. Replacement of antenna coil.—See paragraphs 55 and 70.

43. Replacement of r-f tank coil.—See paragraphs 55 and 70.

44. Replacement of microphone.—Remove the batteries, card-
board separator, and chassis from the housing. Then unscrew the
bakelite microphone cover on the housing and the unit can be lifted
out of the housing. To detach the microphone unit from the housing.
1t will be necessary to remove the screw which grounds one of the two
leads to the housing. The lead with the connecting plug (green dot),
which fits into the jack on the terminal board, 1s withdrawn through
the hole 1n the housing.

45. Replacement of earphone.—The earphone 1s replaced in the
same manner as the microphone.

45. Removal and replacement of crystals.—See paragraphs
55 and 70. .

47. Weak signals.—If the distance between units in operation i1s
between 100 feet and 1 mile, and the transmission 1s poor, the batteries
may be weak. The batteries are designed to give about 15 hours of
operation, assuming that the unit is operated for long periods of
time and that the operator is transmitting much of the time. They
will last longer 1f not used constantly. A sign of weak bat-
teries 1s a low noise level in the earphone when the set 1s in the receive
position with no incoming signal.

48. No signals.—a. If the batteries are placed in the batterv com-
- partment, positive end first, the set will not operate. If the batteries
are 1nserted correctly and the set does not operate, the batteries may
be dead. Replace them with a new set of batteries.
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b. A tube may be burned out or shorted. Remove the chassis from
the housing. (See par. 41.) Locate the defective tube and replace
it. Reinstall the chassis in the housing. Take care that the chassis
fits between the guides provided for it in the case.

c. Make certain that the plate current jumper (fig. 1) 1s inserted
in 1ts proper place. The set will not operate 1f this jumper 1s missing.

49. Test equipments.—The test equipments are designed to sim-
plify testing, frequency presetting and general alinement of radio
receiver and transmitter chassis BC-611-(*) which i1s the heart of
radio set SCR-536—(*). IE-17-(*) is an improved version of I1E-—
15-A. The components and method of using both of these equip-
ments 1s described in the following paragraphs. Either equipment
may be used with all models of radio set SCR-536—(*).

50. Test equipment IE-17—(*).—This equipment consists of the
following components: '

Antenna A-82-(*), artificial.

Test stand FT-252—(*).

Test case CS5-81-(*).

Test unit I-135—(*) containing multi-range meter, harness,
r-f and a-f oscillators, insulated screw driver, and battery
connectors. (This unit combines in one case all the meters
and additional equipment required with test equipment

IE-15-A.)

51. Test case CS—81—(*).—As the tuning adjustments are inac-
cessible because of their location on the chassis, which i1s covered by

the case or housing, a special housing 1s required to make these, ad-
justments. (See fig. 5.) Test Case CS-81-(*) 1s similar to the
radio set housing except for the holes that have been provided to
permit access to the chassis adjustments. This apparatus permits
tuning the set under conditions 1dentical to those of normal opera-
tion. The presetting adjustments should not be made on the set
without the test case being around the chassis, because the set would
become detuned when inserted into the regular housing. This de-
tuning or misalinement would result from the additional capacitance
introduced into the circuit by the housing.

52. Test stand FT-252—(*) and antenna A—-82—(*).—a. The

test stand contains clamps to hold the test case and the dummy an-
tenna.

b. Antenna A-82—(*) comprises a 50-milliampere r-f milliammeter
to measure antenna current and a receiver and transmitter dummy
antenna consisting of a receive-transmit switch, a 56-ohm resistor,
and a variable capacitor of 8 pf maximum capacitance.
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53. Test unit I-135—(*).—This unit 1s a multirange voltmeter
and milllammeter. a crystal tester, and an r-f and a-f signal source
(fig. 6). Test unit I-135-(*) is used for the measurement of battery
voltage and current, r-f amplifier plate current, audio output voltage,
and crystal activity. It i1s used as a modulated r-f signal source for
the alinement of the receiver and as an a-f signal source for determin-
ing the modulation capability of the transmitter. It combines in
one case all the meters and additional apparatus required for test
equipment I1LE-15-A.

ANTENNA CHANGE-OVER SWITCH

% :'O“DUMMY ANTENNA

. CAPACITOR GONTROL .

odPy »

TEST UNIT [-135-(3)
CLAMPS

e o
) BB o ::rfm__
+§L!V$S :.:c-:::mqv- °on :':
N —

g o Tl
- gl s o

TRIMMER ‘

TEST STAND FT-252-( %) LOCKING EARS

HARNESS TERMINAL BOARD
F1GURE 5.—Test equipment IE—17—(*)—set up.

E i P RecLiver —

(14 | ST. (-F PRINIARY ?

< | TRIMMER ] I < >
O (N

@ | ST. I-F SECONDARY ow

w — e i‘:&: MASTER SWITCN o

w _ P v G
@ 2 ND I-F SECONDARY - w0 ,:;,E_!T_.,"H"T@
= e
L

O

O

g

7455594

a. The r-f signal source is a Pierce crystal oscillator and makes use
of the radio set transmitter crystal such as 1s contained in radio
recelver and transmitter BC-611-(*) or one of the same frequency.
It generates a signal ot the carrier frequency. This r-f oscillator also
serves to check both the receiver crystal and the transmitter crystal for
activity. '

b. The a-f signal source is a Colpitts oscillator generating a signal
of 1,000 cycles per second. This tone i1s used to modulate the r-f

oscillator and can be applied also to the microphone input terminals of
the transmitter to test for modulation capability.
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c. A test harness attached to the test unit provides the means for
connecting to the chassis. (See d below.) An insulated screw driver
attached to the cover of the test unit is for alining purposes.

d. Compartments are provided in the test unit for A battery BA-37
and B battery BA—-38 to permit these batteries to be tested under load.
(See fig. 7.) Also connections are provided for the use of external
batteries. A heavy-duty 1.5-volt battery (battery BA-23 or battery
BA-35) and a heavy-duty 90-volt battery (two batteries BA—26 or
two batteries BA-36) will be satisfactory for all alinement and testing
purposes. Battery BA-37 and battery BA-38, part of radio receiver
and transmitter BC-611-(*), also can be used for this purpose, but
are not recommended because of their short life under these conditions.

e. The positions of the MASTER SWITCH of the test unit are as
follows:

(1) OFF, which disconnects external and internal batteries of test
unit 1-135—(*) from both the test unit and the radio set chassis. The
radio set and oscillator are ON in all other positions of the MASTER
SWITCH.

(2) BA-387, O-3V. D.C., which indicates on the meter the voltage of
external A battery or batterv BA-87 when the radio set is in either
the receiver or transmit position.

(3) BA-37, O-600 MA. D.C.. which indicates on the meter the cur-
rent drain of external A battery or battery BA-37 when the radio
set 1s 1n either the receive or transmit position.

(4) BA-38,0-150 V. D.C., which indicates on the meter the voltage
of external B battery or battery BA—-38 when the radio set is in either
the receive or transmit position.

(5) BA-38, O-60 MA. D.C., which indicates on the meter the cur-
rent drain of external B battery or battery BA—-38 when the radio set
1s 1n either the receive or transmit position.

(6) PWR. AMP,, O-15 MA. D.C,, which indicates on the meter
the r-f power amplifier plate current when the radio set is in transmit
position. '

(7) OUTPUT O-60 V. A.C., which indicates on the meter the audio
output voltage of the radio receiver; the meter is connected across the
earphone in the test unit.

(8) CRYSTAL ACTIVITY, O-1.5 MA. D.C., which indicates on
the meter the grid current of the crystal oscillator to show condition of
crystal. The MODULATE TESTER switch must be OFI when
crystal activity 1s being checked.

(9) The switch marked MODULATE TESTER is used to modu-
late the r-f oscillator with a 1,000-cycles-per-second tone when the test
unit 1s to be used for receiver alinement purposes.
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FI1cure 6.—Test unit I-135-(*),
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1 f. The switch marked MODULATE TRANSMITTER applies a
. 1,000-cycles-per-second audio voltage across the microphone input cir-
cuit of the transmitter as a test of the modulation capability of the
transmaitter.

NoTE—The MODULATE TESTER switch must be ON and a crystal must be in
place in the compartment socket when this test is made.

g. Test unmit I-185—(*) also contains an earphone and a microphone
which are mounted in the front panel of the case. These can be used
to listen to the audio output of the receiver or to modulate the trans-
mitter by speaking into the microphone.

54. Presetting frequency with IE-17—(*).—To cover the au-
thorized range of frequencies from 8.5 to 6.0 megacycles, individual
matched sets of antenna coils, r-f tank coils, and crystals are avail-
able. EKach coil 1s marked with 1ts frequency and part number so that
errors of coil selection will be minimized.

|||||||
||||||||||| ol
.............

o2l 2L ATCHING BOLT 6 CBAYTERY COMPARTMENT
{ KNURLED NUT GCOVER

a® BATTERY— “*B“ BATTERY
7i- 5567 BA-37 BA - 38

[F'IGURE 7.—Test unit I-135—(*)—showing battery compartment.

NoTE.—The coils supplied with radio set SCR-636—A are not preset to one fro-
quency. Instead each is adjustable over the small frequency range marked on
the coil. The frequency range of each is indicated in chart 1 (par. 70). The
coils manufactured for radio sets SCR-536—B and 9536-C are identical but have
been preset to the trequency indicated on each.

a. To preset the operating frequency of the radio receiver and trans-
mitter BC-611-(*), obtain a coil and crystal equipment of the de-
sired frequency. The coil and crystal equipment comes in an indi-
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vidual carton marked with the frequency and contains the transmitter
and receiver crystals, the antenna coil and the r-f tank coil.
NoTE.—Radio sets SCR-536—A are issued with one set of spare crystals. The
coils for these radio sets are available in the frequency ranges indicated in chart I
(par. 70). Radio set SCR-536-B is issued with only one set of coils-and crystals.
Radio set SCR-336—C is issued with box BX-4Y containing 12 sets of antenna

coils, 12 sets of r-f tank coils and 12 sets of crystals (to cover operation on 12
different frequencies).

b. The antenna coil 1s larger and of difterent shape than the r-f tank
coll. Its base connections also differ, so it 1s impossible to put the
coils in the wrong sockets. Both coils are of the plug-in type. (See
figs. 8 and 10.)

¢. Remove the chassis of radio receiver and transmitter BC-611—(*)
from 1ts housing. To do this, unlatch the bottom cover of the housing
and remove the batteries. Place them aside for test. Disconnect the
microphone and earphone plugs from the terminal board on the end of
the chassis by gently lifting them up. Next remove the screw 1n the
top cover of the housing ; the chassis then will slide out of the bottom
end of the housing.

55. Removal and replacement of coils and crystals.—a. An-
tenna coil—Remove the plug-in antenna coil by carefully hifting 1t
out of its socket. See figure 10 for its location. In its place insert
another coil of the desired frequency.

b. R-f tank coil—To remove, loosen the screw holding down the
coll retainer spring on top of the coil. (See fig. 9.) Swing the
spring free of the coil. The coil then can be lifted out of the socket.
When replacing with another coil of the desired frequency, carefully
fit the coil over the two pins projecting up from the socket so that the
pins fit into the holes in the coil form and the coil adjustment shaft
fits into the hole 1n the socket. Gently press the coil into the socket,
replace the coil retainer spring on top of the coil, and tighten the
screw holding the spring.

c. Crystals.—The crystals are mounted m plug-in type holders.
(See fig. 10.) To remove a crystal, lift up the clamp located on top
of the crystal holder. This clamp pivots on a stud fastened to the
chassis. Place a small screw driver between the crystal holder and
the socket and gently pry it up. To remove the other crystal holder,
the same procedure i1s followed. Select a transmitter and a receiver
crystal holder of the desired frequency (the frequency of the trans-
mitter crystal will be the same as that of the coils, while the receiver
crystal will be 455 ke higher in frequency). Insert the receiver
crystal holder in the crystal socket marked REC. It should be in-

scerted so that the frequency printed on the metal side faces out and the
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arrow on the holder points 1n the same direction as the arrow on the
. socket. When the transmitter crystal is inserted, place 1t n the
l socket marked TRAN. 1n exactly the same way. The printed metal
r
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side of the holder should show through the opening in the chassis.
However, do not insert the transmatter crystal in the radio set at this
time. Instead, replace the metal clamp on the receiver crystal holder
on the chassis and leave the transmitter crystal socket empty.
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FIGURE 9.—Radio receiver and transmitter BC—611—(*)—Dbottom view of chassis.
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FIGURE 10.—Radio receiver and transmitter BC-611—(*)—front view of chassis.

56. Setting up test equipment IE-17—(*).—a. Place the
chassis into test case CS—81—-(*) housing. The chassis mnst be in-
serted into the test case through the bottom as i1s done when inserting
the chassis mto its own housing. Take care that the chassis fits
between the guides provided for it in the case. It should not be
necessary to force the chassis. If force is necessary, withdraw the
chassis and check to see that no parts are catching on the test case or
that the chassis has not Jjumped the guides. Slip the top cover over
the antenna rod and fasten the chassis to 1t with the knurled mounting
screw. The chassis now will be held securely in the test case. Now

32




RADIO SETS SCR 536—A, —B, AND —C 56-58

remove the plate current meter yjumper from the terminal board at the
bottom end of the chassis.

Caution: Do not misplace this jumper since it must be replaced
after alinement tests.

b. Attach the terminal board of the I-135-(*) harness to the
terminal board of the chassis so that the two small pins on the hainess
terminal board fit into the plate current meter jacks, and that the two
large locking pins, one on each end of the terminal board, fit into the
holes provided for them. Lock the two terminal boards together by
a sideward movement of the levers attached to the locking pins.

c. Next, clamp test case CS-81-(*) into test stand KT-252-(%)
with the antenna end up, and the housing in such position that the
change-over switch is opposite the left side of the operator as he
faces the stand. (See fig. 5.) The upper clamp should grip the
housing on the edges of the top cover. The lower clamp should not be

made too tight, as the pressure may crack the housmg.
d. Make certain that the MASTER SWITCH of test unit

I-135-(*) 1s 1n the OFF position. Place the transmitter crystal
holder of the desired frequency in the crystal socket in the front
panel compartment of test unit 1-135—-(*). (See fig. 6.) Be sure
the crystal 1s of the same frequency as the coils m the radio set
and that its frequency is 455 ke less than the receiver crystal. Con-
nect external 1.5-volt and 90-volt heavy duty batteries (of the type
described i paragraph 53d) to the battery terminals marked EX-
TERNAL 1.5 VOLTS and EXTERNAL 105 VOLTS on the front
of I-135-(%*).

57. Crystal activity test.—Be sure that the transmitter crystal
has been properly placed i the crystal socket of the test umit.
Place the MODULATE TESTER switch in the OFF position.
Then turn the MASTER SWITCH to the CRYSTAL ACTIVITY
position. The meter should read between .3 and .8 milliamperes.
If 1t reads less than .3 milliamperes the crystal is defective and must
be replaced. Before replacing a crystal for poor activity, be sure
that the external battery voltages applied to the test unit I-135—(*)
are 1.5 and 90 volts. 7he foregoing tests apply equally well to re-
cezver crystals. Turn 1n defective crystals for salvage. Leave a
oood transmitter crystal of the proper frequency i place 1n test unit
I-135—(*) for receiver frequency presetting adjustments.

58. Presetting receiver.—Use the following procedure:

a. Extend the radio set antenna rod to its full length, 39 inches
above the top cover of test case CS-81-(*). This will turn on the
radio set. Do not press the press-to-talk switch of the test case dur-
ing the recewwer presetting adjustments.
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b. Before proceeding with the necessary set adjustments, check
operating voltages and currents, using the multirange meter of test
unit I-185-(*). The following voltage and current readings are
normal :

BA-_37 BA-37 BA-38 BA-38
Master switch set at_ { 0-3V. D. C MI(\)_IG)OOC VO—DIS% . A0— fIi)O o

= =

Meter should read. __| 1.35 (min)tto1.5v_| 20 ma_.__| 85 v (min) ’_| 5-11 ma.

1 Replace batteries if veltage is less than minimum figurc,

c. The receiver 1s now ready for alinement. Be sure that a good
transmitter crystal of the proper frequency is in place in the test
unit. The preceding activity check of the transmitter crystal will
assure that a radio-frequency signal 1s being generated.

d. Turn the MASTER SWITCH to OUTPUT, 60 V. A. C., posi-
tion. A reading should now be 1indicated on the meter and a 1,000-
cycles-per-second tone should be heard in the earphone of the test unit.

e. Set the MODULATE TESTER switch to ON. The 1,000-

cycles-per-second tone will now modulate the carrier signal.

NoTe.-——-The r-f signal for alinement is fed into the receiver by radiation from
the compartment of the test unit in which the crystal is located. The slide cover
of the crystal compartment acts as a radiation control preventing the signal from
radiating when closed and allowing maximum radiation when open. If the
set is badly out of alinement, the r-f signal picked up by the receiver may not
be sufficient to give a reliable audio voltage reading on the meter (OUTPUT
0-60 V. A. C. position). For such a condition, connect a short piece of wire to
the Fahnestock clip marked R-F. OUTPUT. This clip i1s located in the crystal
compartment of the test unit. The wire will act as an antenna and increase the
radiation of the r-f signal. Varying the position of this wire with respect to
the antenna of the radio set or varying the length of the wire will control the
strength of the signal radiated. In extreme cases of misalinement the wire
connected to the R-F OUTPUT terminal may have to be wrapped a couple of
turns around the radio set antenna.

f. Grasp the test case with one hand during the following alinement
adjustments on the receiver.

¢g. The location of the receiver tuning adjustments on the radio
chassis are shown 1n figures 5 and 11. Witk the insulated screw
driver, turn the receiver antenna adjustment screw clockwise. Notice
the effect of this adjustment on the output meter reading. If the
meter reading increases, continue to tighten the screw until a maxi-
mum reading is obtained. If the reading decreases, turn the screw
counterclockwise until a maximum reading is obtained. Be careful
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not to tighten the screw after it begins to turn hard as the threaded
base of the trimmer will be stripped. The setting of the trimmer screw
for maximum output should fall somewhere between the point of hard
tuning and that of minimumn pressure. If the maximwum 1s not
reached 1n these limits of the screw adjustment, try another antenna
coll. [If the set appears to be badly out of alenement, proceed as indi-
cated in paragraph 60.

Antenna fully extended

Don't connect clip

(2) Adjust for maximum
reading on output

meter. (Keep under
)® 20ma by reducing cou-
pling to I-135 test unit)

Don't touch! —

Grasp housing, -
Don't touch PRESS-
TO-TALK switch ).

Don't touch! (3) Adjust for maximum

reading on output
meter. (Keep under 20ma)

7L-5565A

FIGURE 11.—Receiver presetting adjustments.

Note.—Be sure that the r-f signal is net strong enough to cause overloading
the receiver. If this condition exists, adjustinent of the receiver autenna triim-
mer will have little or no effect on the output reading. Best results will
be obtained if the r-f input is adjusted so that the meter reading on the 60-volt
scale does not exceed 10 volts, although satisfactory results may be obtained with

readings up to 20 volts.

h. Using the ¢nsulated screw dvriver, turm the receiver tank adjust-
ment serew for maximum output using the same method employed in
step ¢ above.

NoteE.—This screw, which is made of bakelite, fits into a powdered iron core
which is threaded. The movement of the screw changes the position of the
core in the coil. If the screw is turned too far clockwise, the core will ride
up against the screw head, and the threads in the core will be stripped. If the
screw is turned too far counterclockwise, the core will come in contact with the
coil socket, and further turning will again strip the core threads. The screw
setting for maximum output should fall somewhere between these two limits of
adjustment. Ifit does not, a wrong tank coil may be in the set.
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2. Turn the MASTER SWITCH to OFF. Remove the transmitter
crystal from test umt I-135-(*). Telescope the rod antenna and
remove the test harness and the knurled fastening screw from the
chassis In the test case. Then slide the chassis out of the test case
and remove the receiver crystal and install it in I-135—(*) test unit.
Insert the transmitter crystal -in 1ts proper socket in the radio set,
making sure 1t 1s properly installed, and put the chassis back in the
test case. (See par. 55.) Attach top cover and the harness terminal
board. Put test case in place on the test stand. Then test the receiver
crystal for activity in the same manner as for the transmitter crystal
(par. 57). Leave a good receiver crystal in place in the test unit
while presetting the transmitter portion of the radio set.

09. Presetting transmitter.—a. Grasp the test case and depress
the press-to-talk switch with one hand during all following preset-
ting adjustments of the transmitter. The MODULATE TESTER
switch should be OFF unless otherwise specified.

b. Extend the antenna of the radio set to its full length. This will
operate the power switch in the radio set chassis.

c. Before proceeding with the necessary set adjustments, check op-
erating voltages and currents, using the multirange meter of test
unit I-135—(*). The following voltage and current readings should
be obtained with press-to-talk switch on the radio set depressed:

: BA-37 BA-38 BA-38
Master switch set 0-—3B\1/}*%7 C {0 600 MA._ 0-150 V. 0-60 MA.
at_____ .- -- . D L. D. C. D. C. D. C.

A e—

V.

Meter should read_| 1.35 (min.) *to 1.5 ! 275-300 ma_| 75v. (min.) 1 | 26-30 ma.

1 Replace hatveries 1f voltage is less than the minimum figure.

o. The transmitter 1s now ready for alinement. Turn the MAS-
TER SWITCH on test umit to PWR. AMP. position. Adjust the
transmitter tank adjustment screw for menzmawm current reading on
the meter in the test unit. The normal reading i1n this position 1s
approximately 7 milliamperes. See figures 5 and 12 for location of
transmatter tank adjustment. Be sure to depress the press-to-talk
switch with one hand during this operation.

e. Telescope the upper three sections of the antenna rod, leaving
only the bottom or fourth section fully extended from the housing.
Clip the dummy antenna connection to the upper part of the antenna

rod. (See fig. 12.) Set the antenna change-over switch on the
panel of test stand FT-252-(*) to TRANS. position, and then, still
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orasping the test case and press-to-talk switch, use the insulated
shaft extension to adjust the dummy antenna capacitor control for
minimum current reading on the meter in test unit I-135—-(*) (ap-
proximately 74 ma in PWR. AMP. position). This adjustment of
the dummy antenna capacitance for minimum power amplifier plate
current 1s necessary to compensate for the change in antenna capaci-
tance due to telescoping the upper three sections of the antenna rod.
Observe the reading of the antenna current meter on test stand
FT-252—-(*). This should be from 15 to 24 milliamperes and repre-
sents the unmodulated antenna current.

(®) Release PRESS-TO-TALK
switch and telescope
three upper sections
of rod antenna (leave

fourth section fully P v ] ,
extended ). W 5)Set change-over switch

01‘ TRANS. |

®

©6)Operate PRESS-TO-TALK
switch and adjust this
control for minimum R-F

Amp plate current (7 ma)

nection to top of section

= . (@) Clip dummy antenna con-
/ 4 of antenna rod.

=n"
Sy = 12

I

Dont touch!

(@Adjust for minimum
R-F Amp plate cur- Q
rent (7ma )

Don't touch!

(D) Extend antenna rod :' —PRESS-TO-TALK swiich

fully;, dont connect
antenna clip. Grasp

housing and a
PRESS-TO-TALK switch.

FI1GURE 12.—Transmitter presetting adjustments,

f. (1) Place the MODULATE TESTER switch to ON position and
press the MODULATE TRANSMITTER button on the test unit.
This modulates the transmitter by applying a .2-volt, 1,000-cycles-per-
second audio signal across the microphone terminals. Note the rise
in the antenna current meter reading when the modulated signal is
applied. This rise should be at least 6 percent over the unmodu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>