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DESTRUCTION NOTICE

Depending upon the time and materials available, when the
eapture 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, earpbone, and
batteries. i

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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Sreriox 1

DESCRIPTION

Paragraph
Tse. . 1
Compouents, weights, and dimensions 2
Total weight I 5
Source of power and power requirements 1
Distance range_ - . 5
Frequency coverage - 6
Modes of transmission and reception. 7
Controls . ___ . 8
Description of comy R 9

1. Use.—Radio set SCR-536-(*) is designed for shovt-range fyg=""
way voice conversation, Descriptively, it is a press-to-talk’ portable
radio telephone, receiving and transmitting on the same frequency.
No skill is required to operate it.

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

. The set may be held in either hand when operating, although it
is designed and balanced for left-hand operation. The microphone
and earphone are attached to the case in 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-536-3, SCR-5336-B, and SCR-4556-C are alike, for ail practical
purposes. The different suflix letters indieate different procuremients. For con-
ventence, they are referred to throughont this manual as radio set. SCR-536—( #)
except where some diffevence exists between types. Similavly the component
parts, radio receivers and transmitters BC-811-A, BC-611-B, and. BC611-C are
referred to as radio recelver and transmitter BC-611-(*). . Test - egnipiments
IE-17-A, IE~17-B, and IE-17-C are veferred to as TR-17-(*). :
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2. COMPONENTS, WEIGHTS, AND DIMENSIONS.

Dimensions (inchos)
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3. Total weights.—Total weight of radio set SCR-536-(*}, in-
cluding balteries, is 5.5 pounds. Over-all dimensions and weights of
components ave given in paragraph 2.

4, Sourcé of power and power requirements.—Radio 1eu~|\e|
and transmitter BO-611-(*) is battery powered. Space for both A
and B batteries is provided in the housing. (See fig. 1. )

1. The filament or A battery BA-37, rated at 1.5 volts, is eylindvieal
in s}mpe and fits into the round compartment in the housing.

3. The B battery BA-38, rated at 103.5 volts, is oblong in shape
and fits into the oblong wmpummm in the housing. (The bottom
of the case has a hinged cover which permits access to the batteries
and radio chassis.)

. Power requirements—Batteries should last 15 hours, under
almost coutinuous operation.

Buttery Drain reeeiving

A battery BA-37 1.5 volts_
B battery BA-38 103.5 volts_

0.25 ampercs.___
11 willi
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FIGURE 1.—Radio set SCR-H36—(*)—showing battery compartment.



5. Distance range.—The set is designed to operate over distances
from 100 feet to 1 mile. The dependability of operation at the
greater 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 is particularly
true for sets operating at the higher frequencies in the band. The
maximum range may be considerably greater when operating over
water or in the air,

8. 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 coi For correct performance, each set-
must be adjusted to the erystals used. The coils and erystal changes,
and their adjustments cannot be made by the operator, but ai¢
preset by the manufacturer or by maintenance men at authoriz
repair points, (Sec sec, IV.)
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7. Modes of transmission and veception.. -Radio set SCR-
536-(*) transmits and receives nmplitude modulated voice signals
only.

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

B. On-of —By fully extending the telescopic antenna rod, the set
is automatically turned om. When the telescopic antenna rod is
fally retructed the set is automatically turned off. (The bottom
section of the antenna operates the on-off power switch.)

¢. Volume—~No volume control is used with this sct. The volume
in the earphone is set to a normal level by the design of the
equipment,

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

9. Description of components.—a. The housing which incloses
radio receiver and transmitter BC-611-(*) is an aluminum ecasting.
Tts 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 ave so spaced and of such
Tength that when the upit is held with the earphone against the
ear of the operator, the microphone or mouthpiece is in the proper
position for talking.

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

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

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

¢. The top cover of the set contains an opening for the antenna
rod. This eover is held in place by a mounting screw which holds
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the chassis securely in the lousing. Spring batfery contacts and
a spacer for the A battery BA-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 red antenna against weather conditions
‘when the set is not in use.

Note~Early fssues of radlo set SOR-586-A were furnished with a crystal
microphone and erystal enrpbone. All luter issues of SCR-536-A and radio sets
SCR-536-B and SCR-336-C are furnished with an inductor microphone and an
Inductor earphone, These components are electrically and mechanically inter-
changeahle with the crystal units they replace.

Secrrox T1

EMPLOYMENT

Paragraph
Initial 10
1
Preparation for use. S
Starting the set.._. 13
Recelving 4
T: itting. 15
Turning off set 16
Operation over long period: Eh
Netting 18
Change of frequency. 19
Power output. 20
i batteries 21
Operation in the rain 22
Poor reception and 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 is 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 and BA-38—Open the radio
set bottom cover by turning the latching bolt knurled nut in 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 it will open. (See fig. 1

(1) Battery BA-37 (filament or A battery) is cylindrieal i
shape and, fits into the round compartment of the radio set housi
TInsert the battery into the housing with its positive end out.

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

(2) Battery BA-38 (B 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 is marked with a large plus (+) sign and also
can be identified by the small raised metal button.

Nomm—Before closiug the radio set bottom cover, maik the date of battery
mstallation on the data card located in the packet just below the press-to-talk
switch. 'The card Is remaved by sHding it out of the bottom of the pocket. The
trausparent protective cover will come out with the card. Brase the old date
ihat is maxked on the card, and put on the new one. When replacing the card,
remember to put the transparent protective cover over the eard.

(8) 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 bolt into the cover slot and
tightens the knurled nut by turning it clockwise. The cover then
should be pressed against o 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 tragsmitter
BC-611-(*) can be placed in operation, the following must be done:

« 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 & small chain. Serew 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 that the chain is not
wrapped around the antenna rod and that there is no chance of it
touching the rod.

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

¢. The unit is 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 sutceeding paragraphs radio set SCR-
386-(*) will be referred to as “the set.” The set is 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 is 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 Fia
Jrom being pulled out of the casc, but the bottom section of the
antenna must be fully extended since it operaies the power switch on
the chassis BY WHICH THE SET IS TURNED ON.

Fiooan 2. Radio ket SUR=GAG (%) in eperating posision.

14, Receiving.—The set is noxmally in the receive position so that ‘
the operator can hear signals from another set if it is transmitting
on the same frequency. The set should be held in the hand as
shown in figure 2. The-antenna will then extend above the head in
an approsimately vertical position. This is fmportant for best re-
ception and transmissi

15, Transmitting.—a. In order to transmit, the press-to-talk
switch on the side of the housing must be depressed. This is done
with the fingers of the hand holding the unit. The operator thei
can speak to the operator of the other set. The press-ta-talk switeh
miakes the necessary citenil changes (o convert the receiver into
transmitter.
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b. In order to receive, the press-to-talk switeh must be released
when transmission is complet«-

¢, When the operator is speaking into the microphone, the speech
level should he varied according to distance of transmission. It
should be very soft for short distances. The operator shonld speak
clearly, and should take care that the press-to-talk switeh is de-
pressed before starting to speak, and is released immedintely upon
completion of conversation. In the beginning, the operutor may ex-
perience some difficulty in synchrenizing the operation of the press-
to-talk switch with the beginning and end of his speech. There is
& 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 eliminate this difficulty. Tt .is good practice to pause
for a moment after pressing the press-to-talk switch.

16. Turning off set.—Telescope the antenna into the case. The
bottom section of the antenna rod must be pushied into the cagse s
Jar as it will go. This will turn off the set. The operator can hear
the toggle switch snap over. Put the antenna cap in place, covering
the antenna when the set is not in use.

17. Operation over long periods.-~When operating the set for
long periods, it 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
vests on the left shoulder. The set is 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 is 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 requived. 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, it is 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 1o cause confusion in orders. Radio
cet SCR-536-(*) also can be used for voice communieation with other
types of radio sets adjusted to exactly the same frequency.

BTH19T 442 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 is available to cover the frequency range of
3.5 megacycles to 6 megacycles if required. Special equipment is re-
quired for retuning of the sets, and a trained technician must do the
job. The frequency presetting and realinement procedure will be
found in section IV of this book.

20. Power output.—Maximum power output is cbtained 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 is desired, telescope one or two of the top sections of
the antenna. Zhe bottom section must remain fully estended,

?1. Replacing batteries.—See procedure given in paragraph 11a.
Replace both batteries even though one is in better condition than the
other. T'his will reduce the chances of battery trouble.

Nore—When sets are to be placed in storage for long periods of time, remove
the batteries from 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 is designed to exclude water,
but, if operated in the rain, it may be found that the water film cover-
ing 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 in communication with each other is between 100 feet and
1 mile, and the transmission is poor, it may be that the batteries are
weal. The batteries are designed to give about 15 hours of use, agsum-
ing that the unit is on for long periods of time and that the operator
is transmitting much of the time. They will last much longer if not
used constantly. A sign of wealk bdtteries is a low noise level in the
earphone when the set is in the receive position and no other station
is 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 oftén will be improved by moving one or both -
sets to new locations. Placing the set as high as possible, as on top of ./

& hill or building, will help to increase the range of operation. Be;
sure that the antenna is fully extended, held, as nearly as possible,
a vertical position, and clear of obstructions for several feet aro
it. When operating the unit in the underbrush, keep the ante
from coming in contact with branches or green foliage of any ki

10
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Precauntions should be taken particularly in the early morning when
dew is on the ground, or after a rainfall. Conditions of this kind
may render the unit inoperative.

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

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

Secrron IIT

FUNCTIONING OF PARTS

Paragraph
Receiver funetioning...... 24
Basic receiver cirenit. - . 2
R-f amplifier 2
Converter-oseillator ... ... 27
T£ amplifier 23
Second detector—first a-f amplifier. 29
Second a-f amplifier.._. . 30
‘Transmitter fanctioning. , 21
Basic t jtter- cirenit. 32
Oscillator. - 33
R-f power amplifier. 34
M amplifier 33

36
Ch: ver switeh _. - 37
Deseription of part a3

Note—This description is based on radio set SCR-536-C. SCR-536-A and
B are similar except for minox 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 aundio
power output stage using a tube VI-174. The functional diagram
of receiver is shown in figure 3.

25, Basic receiver circuit.—¢. The antenna is 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 is mixed with the oscillator signal
generated in the tube and produces a beat frequency signal of 455 kc.
The oscillator uses a crystal in & Pierce circuit, and functions at 455
ke above the carrier or incoming signal frequency. The receiver

1



|
|
|
|

25-27 SIGNAL CORPS

tal M,. therefore is 455 ke higher in frequency than the transmitter

erystal M,.

B. The beat frequency or i-f signal produced in the mixer is am-
plified by tube V; and is applied to the diode section of tube V,. Due
to the detection process, the modulated i-f signal is demodalated, and

an andio voltage is impressed across Ru, the grid resistor of the pen-
tode section of tube V.. The signal is then applicd to the grid of tube
V., the power amplifier, where it is further amplified and then applied
to the earphone.

26. R—f amplifier.—q. Capacitor ¢, is not necessary for the re-
ceiving {unction, but serves to block the d-c component of the plate
voltage from the antenna red in the transmit position. The induc-
tance Iy is a loading coil which ‘aids in resonating the antenna, Re-
sistor Ry, the grid resistor of V5, 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 cireuits. Capacitor C; is the an-
tenna tuning capacitor. Capacitor Cs is an r-f hypass for the fila-
ment cireuit to reduce regeneration. Capacitor C; bypasses the r-f
current from. the screen, Resistor Rus helps make the bypassing of
C, more effective as it increases the impedance of the path through the
B battery BA-38. This arrangement is commonly called 2 decon-
pling filter. Resistor Rys also reduces the sereen current.

b. The permeability-tuned inductance L, provides the r-f plate load
for tube V, and is resonated by a capacitance made up of the dis-
tributed capacitance of the coil, the output capacitance of tube V,,
the input capacitance of the tube V., and the capacitance of circuit
wiring. L, is adjusted to its operating frequency by a movable pow-
dered iron shug.

¢. Capacitor C; and resistor R,, make up a decoupling filter for the
plate circnit of tube V.. The resistor Ry, 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.

R7. Converter-oseillator.—a. Capacitor Cy, is the coupling ca-
pacitor which provides passage for the r-f current to the grid of
tube V., but prevents the d-¢ at the plate of tube V, from reaching
the grid. Resistor R, is the grid resistor of tube V.. Resistors R, and
R, make up the grid leak which provides the bias voltage for the
oscillator grid as well as the bias voltage for the audio output tube
VT-174. A voltage suitable for biasing purposes is produced across
these resistors because of the d-c component of the grid current which
exists as o result of driving the oscillator grid positive. The thr
resistors Rus, R:, and R, make up a voltage divider to provide;
proper values of bias for tubes V., V,, and V, when necessary
reduce regeneration,
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b. Capacitors Cis and Cyq. and resistors Re and Req make up a filter
for the antomatic volume control (avc) voltage applied to the grids
of tubes V,,"V,, and Vs This ave voltage is 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 Cuq
are r-f bypasses to prevent a voltage of the escillator frequency
getting into the grids of the other tubes through the bias system.

¢. Capacitor C, is a nentralizing 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.

. The r-f choke Ly is 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- 1' path to thé 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 oscillator circuit.

i ('apz\citor Gy, and resistor R,, make up a decoupling filter for
the screen circuit of tube V.

28. If amphﬁer —The first i-f transformer T, (two w m(hngg)
is wound on jron cores and is surrounded by an iron sleeve to increase
the inductance of the primary and secondary coils and to reduce their
size. The coils are tuned by the trimmers Oy, and Cy;. Resistor Ra,
which is contained within the shield, serves to broaden the response
of the transformer. Capacitor Cy, and resistor R;, make up a de-
coupling filter for the screen grid of tube V. Capacitor Cy, and
resistor Ris comprise a decoupling filter for’ the plate circuit of
tube V..

29. ‘Second detector-—first a-f amplifier.—a. The second i-f
transformer T, is also wound on an iron core and is surrounded by an
iron sleeve. The trimmer C,, tunes the secondary.

b. Resistor Ry, is the detector loadl across which the audio voltage
is obtained. Resister Ry and capacitors Cuy and Cyy make up a filter
to remove the i-f component from the audio component of the detector
voltage.

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

d. Resistor R, is the grid resistor of the pentode section of tube V.
As it 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 bius for this tube on large signal inputs. Capacitor
Cys 18 an i-f bypass to eliminate any i-f currént which exists in the
plate civeuit from getting into the audie plate load resistor R,,. Ca-
pacitor Cze and resistor R;, make up a decoupling filter for the sereen.
Register R,. is the plate load of tube V,, and Cy; iz the coupling
capacitor,

30. Second a-f amplifier.—«. Resistor Ry is the grid re-
sistor of tube V. Capacitor Cy, and vesistors Ry, and R,, make up
a decoupling filter, for the screen of tube V. Resistor Ry, also helps
reduce battery drain by lowering the sereen current.

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

¢. Notice that only one filament section of each of the tubes VT-174
is used in the receive -position. Thid 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 crysial controlled oscil-
lator in a Pierce cireuit, which drives a tube VI'-174 as an r-f power
amplified. The r-f power amplifier is plate modulated by a modu-
lating amplifier made up of a veltage amplifier stage and 2 modulator
stage. The functional diagram of the transmitter is shown in fig-
ure 4.

32. Basic transmitter circuit.—a. The r-f carrier is generated in
the oscillator section of tube V,. The crystal used for the transmitter
is 455 ke lower in frequency than that used for the veceiver.. The
generated T-f voltage is 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 cirenit by an impedance matching network
of the = type in which the capucity between the antenna rod and
housing makes up one shunt branch.

. The microphone output is amplified by the pentode section of
wube V, and then applied to the grid of tube V, where it is further
amplified. The output of tube V. is then fed into the plate cirenit of
tithe Vi, the r-f power amplifier, Notice that since the screen of tube
VI is tied to the lower end of.coil L,, the modulating voltage is intro-
duced into the screen cirenit as well as the plate cireuit.

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

b. The r-f choke L; provides a shunt feed arrangement for the
screen grid. Capacitor Cs determines the amount of feedback to the
grid. Capacitor Ci is the screen circuit bypass. Capacitors C,,
Ciay Cis, and Cye are not necessary to the transmitter circuit; they
are hold-overs from the receiver function. The same is true of re-
sistors Ry, Ria, Ry, Ry Rus, Ry, and Rs. These resistors, however, do
tie the No. 3 grid of tube V. to ground.

34. R-f power amplifier.—a. Capacitor C, is 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
grid. Resistor Re is 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 Ly is the r-f amplifier tank eoil and C,, is the r-f amplifier
tank turning capacitor. . Capacitor Cy, also acts as one 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 capaeci-
tance becomes a part of the tuning capacitance of the antenna. The
antenna coil L, is the series branch of the » network, and also acts
as the antenna loading inductance.

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

85, Micropk amplifier.—Resistor Ry, 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 s, 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,; is the plate load. Capacitor Gy, is a hold-over from the receiver
funetion.

36. Modulator.—a. Capacitor Cy; is the coupling capacitor, and
Ry is the grid resistor of tube Vi Capacitor C,p and resistor R,,
male 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. T necessary as the r-f
amplifier tank and modulator choke are in series. The modulator
choke L, provides a low resistance d-¢ 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.

. Resistor R, prevents overloading the monitering earphone, &s
the audio output for modulating the r-f amplifier is quite high.
Capacitor C, removes the d-c at-the plate of tube Vs from the ear-
phones.  Capacitor Cy as well as capacitor Cy, are B battery BA-38
bypasses.

37. Change-over switch.—The press-to-talk switch operates the
change-over - switch which makes the necessary civcuit changes tg
convert the set from a receiver to a transmitter. The change-over
switch is made up of 14 sections. Each section has a name which is
marked on the celluloid insulating strip covering the change-over
switch. For simplicity, however, each section has been designated by
a letter of the alphabet on the =chemat1c and functional drawings.
(See figs. 3, 4, 16, and 17.)

a. Section A connects the proper erystal into the circuit.

. Section B connecis the voltage divider made up of Ras, Ry, and
R; 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 Vs,

¢. Section ' connects the control grid of tube V. to the-ave voltage
line in the receive position, and connects the control grid to the grid
leak risistor R in the transmit position.

&. Section D connects the antenna to the tuning capacitor Cr in the
receive 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 amphﬁer tube V; to the
coupling capacitor Cyo of the signal grid of the mixer tube V, in the
receive position, and connects the plate to.the r-f amplifier tank capaci-
tor G, in the transmit. position.

/- Section # connects the oscillator feedback control capacitor Cs to
ground in the receive position, and comnects capacitor Cs to the oscil-
lstor grid of tube V, in the transmit position.

¢. Section & puts the voltage dropping resistor Ry, in series with
the plate of tube V, in the receive position, and shorts out the resistor
in the transmit position.

k. Section H 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 voltnge dropping resistor Rq,
in series with the plate of tube V; in the receive pogmon7 and shorts
out:the resistor in the transmit posmon

4. Section J grounds the microphone in the receive position, thereby
eliminating the possibility of pick-up on the microphone being intro-
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duced into the audic amplifier. In the transmit position section J
-gonnects the mierophione to the grid of the first andio amplifier tube

]'. Section & in 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 VT-174 reduces the total A battery BA-
37 drain by 100 milliamperes in the receive position.

%. In the transmit position, the filament of tube V; is disconnected
from the A battery BA-37 and the second section of the filament in
each tube VI-174 is connected to the A hattery BA-37. Since one
filament is cut out and two are cut in, the drain is only 50 milli-
amperes higher in-the transmit position-as compared with the drain
in the receive position.

L. Sections L and J are tied together electrically through the mov-
ing element of the switch. In the receive position the dropping re-
sistor Ry, is placed in series with the screen grid of tube Vs by.sec-
tions Z and M. 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 Vi In the transmit posi-
tion resistors R;; and R.e are shorted out by switch sections Z and

m. Sections ¥ 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 in the plate of tube Vs, and in the
transmit position they connect the screen and plate circuits of the r-f
amplifier, tube Vy, to the plate of the modulator tube V,. This switch
section also places the dropping resistor Ry, in seties with the eax-
phone to reduce the 1ntcnslty of the signal in the earphone in the
transmit posluon

38. Description of parts.—a. Resistor-capacitor containers—On
the chassis there are four resistor-capacitor containers which are called
enps.  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 outér wall. The resistors and capacitors are placed in the space
between these walls. Impregnating compound seals these parts into
the cup. The top piece joining the two walls is 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 bas a part number marked on it as well as a schematic
drawing of the parts in it. (See fig. 23.)

b. Antenna coil—The antenna coil is of the solenoid type and is
wound on a polystyrene form. This is & plug-in coil and has three
pins on its base. Two of these pins are connected to the coil. The
top of each coil is marked Wwith the name, the frequency, and the part
number, The antenna coil socket is 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.

¢. Plate circuit tank coil—The tuned r-f amplifier plate coil has
been marked TANK and is wound on s small mica filled bakelite form.
The coil is permeability tuned and has a powdered iron 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 coil form. A -threaded bakelite screw
fits into 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 number. This identifies
it and eliminates confusing i4 with the frequency numbers. Coils
issued with radio set SCR-536-A. are marked with the frequency range
and the part number.

. (2) The coil form has & female type base. The coil socket contains
two pin connections which fit into holes in the coil form and make
alectrical contact to the coil: 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 pravents
the coil from working loose from the socket.

&. First 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 o
high inductance with & small winding which results in a small size
transformer. The primary and secondary of the first i-f transformer
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are tuned by small adjustable miea trimmers contained in the shield
can. The adjustment of the trimmers is reached through two holes in
the top of the can.. A one firegohm:resistor is shunted across.the -
secondary windirig -and serves to broaden the response of the traris-
former, This resistor is contained in the shield can. The transformer
is held in the can by a metal bottom plate which is 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 transfermer——(1) The second i-f transformier con-
struction is similar to that of the first i-f transformer. Only one
trimmer is used, however, and it is connected across the secondary
winding. This trimmer is accessible through a hole in the top of the
shield can.

(2) A 220,000-0hm resistor and two 70-pf-mica capacitors are also
miounted in the shield can. The transformer fastens to the chassis
in the same manner as the first i-f transformer. They make up an
i-f filter for the detector circnit.

f. Orystalsi—{1) There are two crystals used in the radlo receiver
and transmitter BC-611~(*). The receiver crystal is 455 ke higher
in frequéncy ‘than the tronsmitter 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 is
plainly marked REC. and the transmitter crystal is marked TRAN.
Each crystal holder has an arrow indieating the direction in which
it should be placed in 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 o metal cover plate on which are marked
the frequency, crystal manufacturer’s name, and thé model number.
-This plate does not make contact with the.crystal blank in the holder,
but it does have 1 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 operationsof the crystal will be affected. A piece of insula-
tion material covers the chassis where the transmitter crystal might
touch when the set is jarred. When the crystal activity is low, it
should be replaced with another. Do not attempt to take the holder

Japart,
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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 thebottom 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.
Plugs 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
bottom of the housing. Lift the tube retainer bracket at the top of
the tube and remove the shield, if there is 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 it is the right
type, that the base of the tube is 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. Repl t of micr —Remove the batteries, card-
board separator, and chassis from the housing. Then unscrew the
bakelite microphone cover on the housing and the urit can he lifted
out of the houging. To detach the microphone unit from the housing,
it will be necessary to remove the screw which grounds one of the two
Teads to the housing. The lead with the connecting plug (green dot),
which fits into the jack on the terminal board, is withdrawn through
the hole in the housing. '

45. Replacement of earphone.—The earphone is replaced in the
same manner as-the microphone.

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

47. Weak signals.—If the,distance between units in operation is
between 100 feet and 1 mile, and the transmission is 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 if not used constantly. A sign of weak bat-
teries is a low noise level in the earphone when the set is in the receive
position with no incoming signal.

48. No signals.——a. If the batteries are placed in the battery com-
partment, positive end first, the set will not operate. If the batteries
are inserted correctly and the set does not operate, the batteries may
be dead. Replace them with a new set of batteries,

23




48-52 BIGNAL CORPS

. 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.

¢. Make certain that the plate current jumper (fig. 1) is inserted
in its proper place. The set will not operate if this jumper is missing.

49. Test equipments,—The test equipments are designed to sim-
plify testing, frequency presetting and general alinement of radio
recciver and transmitter chassis BC-611-(*) which is the heart of
radio set SCR-536-(*). IE-17—(*) is an improved version of TE-
15-A. The components and method of using both of these equip-
ments is described in the following ‘paragraphs RKither equipment
may be used with all models of radio set SCR-556-(*).

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

Antenna’ A-82-(*), artificial.

Test stand FT-252-(*).

Test case CS-81-(*).

Test unit I-135-(*) contairing 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 C8—81-(*).-——As the tuning adjustments are inac-
cessible because of their location on the chassis, which is covered by
the case or housing, a special housing is required to make these ad-
justments. (See fig. 5.) Test Case CS-81-(*) is similar to the
radio set housing except for the holes that have been provided to
permit access to the chassis adjustments. This apparuwus- permits
tuning the set under conditions identical to those of normal opera-
tion.. The presetting adjustments should not be made on the set
without the test case beingl around the chassis, because the set would
become detuned when inserted -into the regular housing. This de-
tuning or misalinemént would result from the additional capacitance
introduced into the cireuit 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 & receiver and transmitter dummy
antenna consisting of a receive-transmit switch, a 56-ohm resistor,
and a variable capacitor of 8 pf maximum capacitance.

24




RADIO SETS SCR 586—A, —B, AND —C 58

53. Test unit I-135-(*).—This unit is a multivange voltmeter
and milliammeter, » crystal tester, and an r-f and a-f signal source
(fig. 6). Test unit I-185-(*) is used for the measurement of battery
voltage and current, r-f amplifier plate current, audio output voltage,
and crystal nctivity. . It is used as » 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 TE-15-A. .

ANTENNA CURRENT METER DUNMY ANTENNA CONNECTION

T7), ANTENNA GHANGE-OVER SWITCH

gg=——==O-pummy_antenna

GAPAGITOR  CONTROL

MOUNTING SCREW

o TEST UNIT [-135-(%)
. . CLAMPS

9 TR R T

157 1% ermany gl ©
TRIMMER

ST I-F SEGONDARY

ACGESSIBLE ‘FROM REAR

TRIMMER TEST case
656 (K
2 ND i-F SEGONDARY ) °
TRMMER S
TEST STAND FT-252-( %) LOGKING EARS

7455594
HARNESS TERMINAL 8OARD
Plouns 5.—Test equipment FR-17—(*)—set wp.

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

b. The a-f signal source is a Colpitts oscillator generating a signal
of 1,000 cycles per second.” This tone is used to modulate the r-f
oscillatorand can be applied also to the microphone input terminals of
the transmitter to test for modulation capability..
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. A test harness attached to the test unit provides the means for
connecting to the chassis. (See @ below.) An insulated sorew driver
attachied to the cover of the test unit is for alifiing 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-87 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 1-185-(*) 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-37,0-8V. D.C., which indicates on the meter the voltage of
external A battery or battery BA-37 when the radio set is in either
the receiver ot transmit position.

(3) BA-37, 0~600 MA. D.C., which indicates on the meter the cur-
rent drain of external A battery or battery BA-87 when the radio
set is in either the receive or transmit position.

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

(5) BA-38, 0-60 MA. D.C., which indjeates on the meter the cur-
rent drain of external B battery or battery BA-88 when the radio set
1s in 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 0-60 V. A.C., which indicateson the meter the audio
Loutput 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 OFF when
crystal activity is 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 is to be used for receiver alinement purposes.
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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.

Nore.—Radio sets SCR~586=A_are isstied with one set of spare crystals, The
coils for these radio sets are available in the frequency ranges indicated in chart I
(par, T0). Radio set SCR-3536-B is issued with only one set of coils and erystals,
Radio set SCR-536-C is issued with box BX-48 containing 12 sets of antenna
eoils, 12 sets of r-f tank coils and 12 sets of crystals (to cover cperation on 12
different frequencies).

b. The antenna coil is larger and of different shape than the r-f tank
coil, " Tts base connections also differ, so it is 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 its housing. To do this, unlatch the bottom cover of the housing
‘and retmove 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 in 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. lifting it
out of its socket. See figure 10 for its location. In its place insert
another coil of the desiréd frequency,

b. R-f tank coil—To remove, loosen the screw holding down the
coil 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 in 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.

¢. Orystals—The crystals are mounted in plug-in type holders.
(Ses 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 is followed. Select a transmitter and a receiver
crystal holder of the desired frequency. (the frequency of the trans-
mitter erystal will be the same as that of the coils, while the receiver
crystal will he 435 ke higher in frequency). Insert the receiver
crystal holder in the crystal socket marked REC. It should be in-
serted so that the frequency printed on the metal side faces out and the

29




55 SIGNAL CORPS

arrow on the holder points in the same direction as the arrow on the
socket. When the transmitter crystal is inserted, place it in the
socket marked TRAN. in exactly the same way. The printed metal
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side of the holder should show through the opening in the chassis.
However, do not insert the transmitter crystal in the radio set at this
time. Instead, replace the metal-clamp on the receiver erystal holder
on the chassis and leave the transmitter crystal socket empty.
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F16TRE §.—Radio receiver and transmitter BC—611—(*)—bottom view of chassis.
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56, Setting up test equipment IE-17—(*).—a. Place the
chassis into test case CS-81-(*) housing. The chassis must be in-
serted into the test case through the bottom as is done when inserting
the chassis into its own housing. Take care that the chassis fits
between the guides provided for it in the case. Tt 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 jumped the guides. Slip the top cover over
the antenna rod and fasten the chassis to it with the knurled mounting
screw. 'The chassis now will be held securely in the test cuse. Now
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remaove the plate ourrent meter jumper from the terminal board at the
bottem 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 harness
terminal board fit into the plate current meter jacks, and that the two
large Jocking 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.

¢. Next, clamp test case CS-81-(*) into test stand FT-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 Iower clamp should not be
made too tight, as the pressure may crack fhe housing.

d. Make certain that the MASTER SWITCH of test unit
1-185-(*) is in the OFF position. Place the transmitter erystal
holder of the desired frequency in the crystal socket in the front
panel compartment of test unit I-133-(*). '(See fig. 6.) Be sure
the crystal is of the same frequency as the coils in the radio set
and that its frequency is 455 kevless than the receiver crystal. Con-
nect external 1.5-volt and 90-volt heavy duty batteries (of the type
described in paragraph 53d) to the battery terminals marked EX-
TERNAL 1.5 VOLTS and EXTERNAL 105 VOLTS on the front
of T-185-(*).

5%7. Crystal activity test.—Be sure that the transmitter crystal
has been properly placed in the crystal socket of the test umit.
Place the MODULATE TESTER switch in the OFF position.
Then turn the MASTER SWITCH te the CRYSTAL ACTIVITY
position. The meter should. read between .3 and .8 milliamperes.
Xf it 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 1-135-(*)
are 1.5 and 90 volts. The foregoing tests apply equally well to re-
ceiwer crystals. Turn in defective crystals for salvage. Leave a
good. transmitter crystal of the proper frequency in place in test unit
1-135-(*) for receiver frequency presetting adjustments.

58. Presetting receiver.—Use the following procedure:

@ Extend the radio set antenna rod to its full length, 39 inches
above the top cover of test case C8-81—(*). This will turn on the
radio set. Do not press the press-to-talks switch of the test case dur-
ing the receiver presetting adjustments.
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5. Before proceeding with the necessary set adjustments, check
operating voltages. and currents, using the.multirange meter of test
unit I-135-(*). The following.voltage and culrent readings are
normal :

BA-37 BA-38 - BA-38

. BA-37
asir swiet et a6 {034, o, {Mﬁ.’%wc, v el D e

Meter should read.._| 1.35 (min)!to 1.6 v.| 250 ma___| 85 v (min) 1_| 5-11 ms.

1 Replace batteries If voltage Is less then mlnimam figure.

¢. The receiver is now ready for alinement. Be sure thet 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 is being generated.

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

¢, Set the MODULATE TESTER switch to ON. The 1,000-
cycles-per-second tone will now modulate the carrier signal.

Note.—The rf signal fof 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 allpwing maximum Tadiatiol when open. If the
set is badly out of alinement, the r+f signal picked up by the receiver may not

be sufficlent to glve a rellable audio voltage. reading on the weter (OUTPUT °

0-60 V. A. C. position). For such a conditiot, connect a short plece of wire to
the Fahnestock elip marked R-F. OUTPUT. This clip is located in the crystal
compartment of the test unit. The wire will act as an antenna and incréase the
radiation of the rf signal. Varylng 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 QUTPUT terminal may have to be wrapped a couple of
turns avound the radio set antenna.

7. Grasp the test case with one hand during the following almement
adjustments on the receiver.

g. The location of the receiver tuning. adjustments on the radio
chassis are shown in figures 5 and 1L With 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 strould-£all somewhere between the point of hard
tuning and that of minimum pressure. If the maximum is not
reachied in these limits of the secrew adjustment, try another antenna ‘
coil. If the set appears to be badly out of alinement, proceed as indi-
cated in paragraph 60.

Antenna fully extended

Don't connect clip

@ Adjust for maximum
reading on outpuf
meter. (Keep under

20 ma by reducing cou-
pling to I-135 test unit)

Don't touchi-

Grasp housing,
{Don't touch PRESS-
TO-TALK switch ).
(@ Adjust for muximu’m
reading on output

meter. (Keep under 20mg)

Don't touch!

7455654

FIGURE 11,—Recelver presetting adjustments.

Norg.—Be ‘sure that the r- signal ts not strong enough to cause overloading
the receiver. If this condition eists, adjustment of the receiver antenma trim-

~“mer will have little or no effect on.the. output reading. Best-results wilk

be obtained if the r-f input is adjusted so that the meter reading on the 80-volt
scale does not exceed 10 volts, although sansfactory results may be obtalned with
readings up to 20 volts.

k. Using the insulated screw 'driver, turn the recefver tank adjust-
ment screw for maximum output using the same method employed in
step ¢ above.

Nore—This serew, which is made ol bakelite, fits into a powdered iron core
which is threaded. The wmovement of the screw chunges. 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
serew is turmed too far counterclockwise, the core will come in contact with the
cofl socket, and further turning wiil again strip the core threads. The screw
setting. for maximum.output should fall somewhere between these two limits of

‘adjustment. If it does not, a wrong tank coil may be in the set.
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4. Turn the MASTER SWITCH to OFF. Remove the transmitter
crystal from test unit I-185—<(*). 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-185-(*) test unit.
Insert the transmitter crystal in its proper socket in the radio set,
making sure it is 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 orystal in place “in the test unit
while presetting the transmitter portion of the radio set.

59, 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.

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

¢» Before proceeding with the necessary set adjustments, check op-
erating voltages and. currents, using the multirange meter of test
unit I-185—(*). "The following voltage and current readings should
be obtained with press-to-talk switch on the radio set depressed:

N : BA-37 BA-38 BA-38
Master switchsset BA-37 Y 0 M.
Ao 0-3V.D.C. {0 80 (l.\T/.[A' II)SUCV 07?)(? C.A.

Meter should read_| 1.85 (min.) {te 1.5 | 275-300.ma.| 75 v. (min.) 1 | 26-30 ma.
v. -

U Replace batteries 1f voltage is less tban the minimum fgure.

d. The teansmitter is now ready for alinement. Turn the MAS-

TER SWITCH on test unit to PWR. AMP. position. Adjust the

itter tank adj screw for mind eurrent reading on

the meter in the test unit. The normal reading in this position is

approximately 7 milliamperes. See figures 5 and 12 for location of

‘tramsmitter 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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grasping the test case and press-to-talk switch, use the insulated
shaft extension to adjust the dummy anienna capacitor control for
miniman ourrent reading on the meter in test unit I-185-(*) (ap-
proximately 7% ma in PWRIAMP. position). This adjustment of
the dummy antenna capacitance for minimum power amplifier plate
current is 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 ensenna current meter on test stand
FT-959-(*). This should be“from 15 to 24 millizmperes and repre-
sents the unmodulated antenna current.

@ Release PRESS-TO-TALK
swilch and . felescope
three upper sections
of rod antenna {leave
fourth section fully

@ Clip dummy antenna con-
nection to top of section
4 of antenna rod.

- ®) Set change over switch

extended ). uf TRANS
. Operote PRESS-TO-TALK
Don't touch'! switch and adjust this

control for minimum R-F

@Adjust for minimum Amp plate current (7ma)

R-F_Amp plate cur-
rent (7ma) .
Don't touch!

@ Exténd antenna Fod 8 PRESS-T0-TALK' switch

fully; dont connect
antenna clip. Grasp;
housing and operate
PRESS-TO-TALK swifch. ™

FIGORE 12.—Transmitter presetting adfustments.

7455664

£.{1).Place the MODULATE TESTER switch to ON position and

press the MODULATE TRANSMITTER button on the test uni.
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 anfenna current meter reading when the modulated signal is
applied. This rise should be at least 6 percent over the unmodulated
current reading. A 6 percent increase in antenna current indicates
50 percent modulation. For example, assume that the unmodulated
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antenria current is 20 milliamperes and: that the modulated. current
is 22 milliamperes: . -
The increase in current is then

22/20=2 milliamperes;
The percentage increase will be T
2/20X 100=10 percent.

) Another method is to divide the antenna current obtained

with modulation by the antenna current without modulation; the

answer should be greater than 1.06. For example, take the values
of current previously given, Dividing the modulated-current by the
unmodulated current gives 22/20=1.10.
Note,—Further checks on modulation may be made by whistling into the
or holding a 3 note. The ion rise should be sub-
stantially greater. MODULATE TRANSMITTER buiton must not be pressed
when using the mierophone methed.

g. This completes normal frequency presetting adjustments. Re-
move the chassis from the test case, replace in the radio set housing
and reconnect microphone and earphone. Be sure to replace the plate
current meter jumper. Reinstall the A and B batteries, making. cer-
tain that the positive (+) ends face outward. Close the cover, move
the Iatching bolt into place, and tighten the knurled nut. The set
is now ready for operation.

60. Procedure if badly out of alinement.—If the i-f transform-
ers are badly out of alinement, it may be impossible to get a carrier-
frequency signal through the receiver as-outlined in paragraph &8.
For such a condition, the i-f transformers must be realined. There
are two ways of doing this, one way being to- use a 455-ke signal
generator connected to the signal grid of the mixer tube, while the
second method makes use of test equipment TE-17-(*)

61. Using signal generator.—a. Remove the chassis from the
test case-and with the mounting serew fasten it to the top cover of the
housing. Place the chassis in the test stand in the same relative pesi-
tion as when in the test housing, and hold it there by gripping the
housing cover with the upper clamp of the test stand. (See fig. 13.)
Leave test unit I-185-(*) connected to the chassis by means of the
harness

. Connect the ground lead of the signal generator to test stand
FT-252-(*). Connect a :05-.f capacitor in series with the output
lead of the signal generator and connect the other end of the capacitor
to the No.-6 pin of tube VT-171, used as a converter-oscillator. -Set
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745567

Freure 18.—Servicing set-up with test stand FT-252—(*).
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the signal generator frequency accurately to 455 ke by means of {re-
quency meter set SCR-211-(*). Set the MASTER SWITCH of the
test unit to OUTPUT 0-60 V. A. C. position. Donot depress the
press-to-talk switch, Adjust the generator output until a 10-volt
reading is obtained on the output meter. Considerable generator out-
put will be required when the seft is badly out of alinement.

¢. Adjust the trimmer on' the second i-f transformer for maximum
audio output. Do not grasp the test stand during i~f alinement.
Reduce the generator output as the audio output increases above 10
volts. Next, peak the secondary on the first i-f transformer, snd then
peak the primary trimmer. Adter these'adjustments have been made,
put the chassis back into. test case CS-81-(*) and aline the set as de-

seribed in presetting receiver procedure, paragraph 58,

62. I-f alinement using test equipment IE-17-(*).—a. Be
sure that the frequency of the REC (receiver) crystal is 455 ke higher
than that of the TRANS (tmnsmltber) crystal.  The chassis may be
left in the test case when using this method. The receiver crystal
must be installed in the chassis and the transmitfer crystal in the test
unit I-135-(*).

b. If the presetting receiver procedure described in paragraph 58
has been followed, and no readable audio voltage has been obtained
oti the OUTPUT 0-60 V. A. C. position of the test unit meter, first
make sure that a maximum r-f signal is being radiated. This can
be assured by connecting a short length of wire to the R. F. OUTPUT
terminal of the test unit and placing this wire close to the receiver
antenna.

Norg—Test unit T-185-A does not have an R. F. OUTPUT terminal. The
instructions furnished with the unit explain how to make this connection.

¢ With the MASTER SWITCH of the test unit on OUTPUT 60
V.A.C. (modulate tester switch ON), adjust the second i-f secondary
trimmer for maximum output, next the first i-f secondary trm:uner,
and the fiest i-f primary trimmer last. (See fig. 5.) Al i-f trim-
mers are adjusted for peak output meter reading. As the i-f trim-
mers are alined, logsen the signal coupling to the receiver antenna so
the maximum audio output reading of the meter is not over 10 volts.
This is necessary. to prevent overloading the receiver and consequent
poor alinement of the i-f circuits. The above alinement adjustments
must be perfemed very carefully for good results, Go over the aline-
ment 8 second time,

& After the i-f alinement adjustments have been made, complete
the procedure by adjusting the receiver antenna adjustment screw
and the receiver tank adjustment as described in paragraph 58¢ and A.
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63. Testing batteries BA-37 and BA-38.—a. Use test equip-
ment TE-17—(*) for this test, but be sure that the external heavy-duty
batteries are disconnected. The radio set chassis with both crystals
in place is mounted in the test case, connected to the test unit, and then
placed in the test stand with antenna rod extended. The press-to-talk
switch must be én transmit position. The MASTER SWITCH of the
test unit should be OFF, Place radio set batteries BA-37 and BA-38
in the compartment of the test unit. Close and secure the compart-
ment cover. (See fig. 7.) MODULATE TESTER switch must be

S

5
o
1
E
:
3

ot

FiauRp 14.—Test equipment 1E-15-A—set up.

b, Place the MASTER SWITCH on test unit in BA-37, 0-3 V. D.
C. position and observe the meter reading. Normal readings will be
between 1.35 and 1.5 volts. If the voltage is less than 1.25 volts, the
battery should be discarded and replaced with a new one.

¢. Place the MASTER SWITCH on test unit in BA-38, O-150
V. D. C. position and observe the meter reading, Be sure the set is in
transmit position. The normal meter readings will be between 75 and
103.5 volts. If the voltage is below 70 volts the battery should be dis-
carded and replaced with a new one.
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d. When it becomes necessary to disoard battery BA-37 or battery
BA-38 because of low woltage, both batterdes in the radio set should be
replaced ot the same time. Batteries which.are near the lower voltage
limit may be used, but they will reduce the overall performance of the
radio set.

64. Test equipment IE-15-A.—q. The purpose of this test
equipment is identical to that of test equipment YE-17-(*). Test
equipment IE-15-A consists of the following components:

Test stand FT-252-A, including dummy antenng and »r-f
galvanometer

Test case CS-81-(*)

Milliammeter, O-50, d-¢

Milliammeter, O-15, d-¢

Harness

Feedback capacitor

b. The following additional equipment is required when using test

equipment TE-15-A:
R-f signal generator
Test set I-56-(*)
Frequency meter SCR-211-(*)
Battery supply (BA-40)
Microphone
Headset
Insulated tuning screw driver
Small screw driver

65. Use of test case O8-81-(*).—Since the tuning adjustment
points of the radio set are inaccessible because of their locations on
the chassis being covered by the case or housing, a special housing is
required to contain the chassis while making these adjustments. * (See
fig. 14.) Test case CS-81-(*) used for this purpose, is similar to a
chassis housing except for the holes that have been provided to permit
access to the chassis adjustments. ~ This permits tuning the set under
conditions identical to those of normal operation. The tuning adjust-
ments should not be made on the set without the test case housing
around the chassis, because the sét would become detuned when. in-
serted into its regular housing. . This detuning would result froi the
additional capacitance introduced into the circuit by the housing.

66. Use of test stand FT-R52—(*).—This test stand contains
clamps to hold the test case CS-81-(*) or the radio set chassis,
a 50-milliampere r-f meter to measure transmitter antenna current,
and a receiver and transmitter dummy antenna consisting of a re-
ceive-transmit switch, a 56-ohm resistor, and a variable capacitor of
8 ppf maximum capacitance.
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67. Test harness and meters.—A special test harness cord sup-
plied with the stand. provides connections for the batteries, r-f am-~
plifier plate current meter, total B current meter, dudio output meter;,
earphone, and microphone. The schematic drawing of this harness
is shown in figure 15. The 15-milliampere meter is used to measure
the r-f amplifier plate current while the 50-milliampere meter is
used to measure the total B battery BA-88 current. The terminal
board attached to the harness provides a simple method of making
the connections to the chassis.

68. Use of test set I-56—(*).—Since radio receiver and trans-
mitter BC-611-(*) ‘output is designed to operate into a high-imped-
ance earphone, the output meter provided in test set I-56-(*) is un-

MIGROPHONE ~ £ARPHONE

XMBLE
|| 3+ 0uTPUT
TERMINAL T i ta :_.] both
BOARD l JoncTion ¥ gox | L
N TOTAL B
8 202w JMA METER,
E 1 BED2 _»4/0-50 MA
T8 (o
0-15 MA [+ RED; CABLE Ae o)
oc YEL: ar
GABLE: > . BLK, 5| BATTERIES
® -

T4:5569

FIGURE 13.—Test equipment IE-15-A—harness connections.

satisfactory for -alinement. purposes because of ‘its low internal re-
sistance. This output.meter has a Tesistance of only 4,000 ohms. "A.
vacuum tube ‘voltmeter with a minimum input impedance of 10
megohms. would be preferable; however, the a-c voltmeter of the
selective analyzer test set I-56-(*), makes a satisfactory output meter
if the 50-volt a-c range is used. Since the meter sensitivity is 1,000
ohims per volt, 50,000 ohms is placed across the receiver output when
the 50-volt range is used. ' No external blocking capacitor in series
with the A-C output meter is necessary to prevent the B battery
BA-88, voltage from reaching the meter, as one is contained in the
receiver circuit, The ontput meter leads of the test harness are fitted
with pin jack tips, so they can be plugged into the voltmeter.

69, Presetting frequency with TE-15-A.—To cover the au-
thorized range of frequencies from 3.5to 6.0 megacycles, individual
matched sets of antenna coils, r-f tank coils, and crystals are avail-
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able. Each coil is marked with its frequency and part number so
that errors of coil selection will be minimized.

Norz.—The cofls supplied with radio set SUR-536-A are not preset in one
frequency. Instead, each is adjustable over the small frequency range marked
on the coil. The frequency range of each 13 indicated in chart I -The colls
manutactured for radio sets SOR-536-B and SCR-536-C are identicat buf have -
been preset to the frequency indicated on each,

a. To preset the operating frequency of radio receiver and trans-
mitter BC-611-(*), obtain a coil and erystal equipment of the desired
frequency. The coil and crystal equipment comes in an individual
carton marked with the frequency and contains the transmitter and
receiver crystals, the antenna coil, and the r-f tank coil. The antenna
coil is larger and of different shape than the r-f tank coil. Iis base
connections also differ, so it is impossible to” put. the cdils in the
wrong sockets. Both coils are of the plug-in type. (See figs. 8
and 10.)

5. Remove the chassis of radio receiver and transmitter BC-611-(*)
from its housing.” To do this, unlatch the bottom.cover of the hous-
ing and remove the batteries. Place them aside for test. Disconnéet
the microphone and earphone plugs from the terminal board on the
end of the chassis by gently lifting them. Remove the screw in'the
tep cover of the housing; the chassis then will slide out-of the bottom
end of the housing.

70. Changing coils and crystals.—e. Anfenna cofl.—Remove
the plig-in antenna coil by carefully lifting it 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
coil-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 in 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.

' o Orystals.—The crystals are mounted in plug-in type holders.
(Ses 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 & small screw driver between the crystal holder and
the socket and gently pry it up. To remove the other crystal holder,
the same procedure is followed. Select a transmitter and a receiver
crystal holder of the desired frequency. -(The frequency of the trans-
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mitter crystal will:be the same as that of the coils, while the receiver
crystal will be 455 ke higher i fréquency,) Insert the receiver crystal
holder in the crystal.socket marked REC. It should be inserted so
that the frequency printed on the metal side faces out and the arrow
an the holder points in the same direction as the arrow on the socket.
Place the transmitter crystal in the socket marked TRAN. in exactly
the same way. The printed metal side of the holder should show
through the opening in the chassis.

Caare L —Frequency range of coils for radio set SCR-536-A

RF Tenk Freauency Antonns Freauoncy
3500-3825 3000-3078
3825-4225 vt
990 115
42254625 e
pEA
4625-5075 o
5075-5500 2075-5301
55005775
5500-6000 ¢ = 57756000

71. Setting up test equipment IE-15-A.—a. Connect the four
wires. of the harness marked A+, A—, B+, B—, to their proper
terminals on the batteries. Connect the two wires marked VT-174
PLATE MA +to the 15-milliampere meter; connect the two wires
marked TOTAL B MA to the 50-milliampere meter ; and connect the
two unmarked wires to the 50-volt a-c range of the selective analyzer
unit of test set I-56—(*). Connect the earphone to the terminals
marked G and P on the junction box attached to the harness, The
earphone lead connected to the braided shield should connect to the
G (ground) terminal,

b. Place the chassis into the test housing. The chassis must be in-
serted into- the test housing through the bottom, as is done when
inserting the chassis into its own housing. Take care that the chassis
fits betwedn the guides provided for it in the housing. It should not
be necessary to force the chassis. If it is, withdraw the chassis and
check to ses that no parts are catching on the housing or that the
chagsis has not jumped the guides. Slip the top cover over the
antenns rod and fasteti the chassis to it with the 8/32 mounting screw.
The. chassis: then will be held securely in the test housing.. Now
remove -the plate current meter jumper from the terminal board at
the end of the chassis.
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Caution: Do not misplace the jumper. T

¢. Attach the terminal board of the harness to the terminal board
of the chassis, so that the two small pins on the-harness terminal
board fit into the plate current meter jacks, and so that the two large
locking pins, one on esch end of the texminal board, fit into the holes

provided for them. Lock the two terminal boards together by a

sideward movement of the levers attached to the lacking pins.

d.. Next clamp the.test housing into the test stand FT-252-(*) with
the aritenna 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. 11.) The uppér clamp should grasp the housing on
the edges of the top cover. The lower clamp should not be made too
tight as the pressure may erack ‘the housing.

. The signal generator used should be modulated 30 percent by a
400 to 1,000 cycles per second tone and should be accurately set to the
carrier frequency of the radio receiver and transmitter BC=611-(¥).
The signal generator frequency must be checked with an sccurate
frequency meter, such as SCR-211-(*).

72. Presetting receiver with IE-15-A.—qg, Extend the radio

set antenna rod to its full length, 89 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 on the test case during the receiver presetting
adjustments.

b. Connect the ground lead of the r-f signal generator to the test
stand, but leave the output lead of the signal generator unconnected.
The r-f input to the receiver will then be the pick-up on the antenna,
The generator output should be adjusted for a reading of approxi-
mately 10 volts on the 50-volt a-¢ range of the output meter. If the
receiver is badly out of alinement it may be impossible to get this
output reading or any at all; in such a case follow procedure in para-
graph 74.

¢. Grasp the test case with one hand during all of the following
adjustments,

d. The location of the receiver tuning adjustments is shown in fig-
ures 11 and 14. With the insulated screw driver, turn the receiver
antenna adjustment screw clockwise. -Notice the effect of this adjust-

- ment on the output meter reading. . ¥f the meter reading increases,
continue to tighten the screw until a maximum reading is obtained.
If reading decreases, turn the screw counterclockwise until 2 maximum
reading is obtained. Be careful 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 scresw for mazimum output should fall somewhere
between the point of hard turning and that of minimum pressure.
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If a maximum point is not reached in these limits of the screw adjust-
ment, try another antenna coil. If the set appears to be badly out
of alinement, follow procedure in paragraph 74

Note—Be sure that the r-f signal {5 not strong enough to cause overloading
of the receiver, If this condition exists, adjustment of the receiver antenna ad-
Justment screw wlll have little or no effect on the output reading. Best results
will be obtained if the r-f output from the signal generator Is adjusted, so that
the output meter reading on the 5O-volt a-c scale does mot exceed 1 volts,
although satisfactory results may be obtained with readiugs up to 20 volts.

¢. Using the insulated screw driver, turn the receiver tank adjust-
ment screw for maximum output, using the same method employed in
paragraph 72d.

Note.—This screw, whiéh Is made of bakelite, fits into a powdered iron core

. which i threaded. The movement of the screw changes the position of the
core in the coil. If ihe screw .i§ turned too far clockwise, the core will ride
up against the screw head, and the threads in the core will be stripped. If the
serew is turned too far counterclockwise, the core will come In contact with the
coil socket and again further turning wiil strip the core threads. The screw
setting for maxinmm output should falt somewhere between these two limits of
adjustment. If it does not, a wrong tank coil may be in the set. This com-
pletes the receiver adjustments.

73. Presetting transmitter with TE-15-A.—a. Grasp test case
and operate press-to-talk switch with one hand during all the follow-
ing presetting operations to the transmitter:

(1) Using the small screw. driver, adjust the transmitter tank ad-
justment screw for minimum current reading on the 15-milliampere
meter. The normal reading is approximately 7 milliamperes. See
figures 12 and 14 for location of the transmitter tank adjustment
sorew. Release the press-fo-talk switeh. N

(2) Telescope the upper three sections of the antenna rod, leaving '
only the bottom or fourth section fully extended from the housing.
Next, clip the dummy wntenng 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.

(8) Connect the microphone provided with the test set to. the M
and G terminals of the test harness. The braided lead goes to the G
terminal.

(4) Grasp the test case and depress the press-to-talk switch again.
‘Using the insulated shaft extension, adjust the dummy antenna capac-
$tor control for winimum current reading on the 15-milliampere
meter. The reading should be approximately 7 milliamperes. This
adjustment ‘of the dummy antenna capacitance for minimum power
amplifier plate current is necessary to compensate for the change in
. antenna capacitatice due to telescoping the upper three sections of the
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antenna vod. Observe the reading on the anfenna current meter on
test stand FT-252-(*). It should be from 15 to 24 milliamperes,
representing the unmodulated antenna curreiit.

(5) (@) Modulate the transmitter by whistling a steady note into
the microphone, and wateh the antenna current meter on the stand.
Tt will be found that the meter reading increases. Keep whistling
until the pointer on the meter reaches its highest position, then note
the reading. Be sure to whistle Toud enough to cause the meter read-
ing to rise. The meter reading should increase 15 to 20 percent over
the reading obtained when not whistling into the mierophone. For
example, assume that the current when not whistling is 20 milli-
amperes and when whistling is 24 milliamperes. The increase in cur-
rent is then:

24—20=4 milliamperes

the percentage increase will be:
4/20 X 100==20 percent

{5} Another method which can be used is to divide the current
when whistling by the current when not whistling. The answer
should be greater than 1.15. For example, take the values of r-f cur-
rent previously given. Dividing the modulated current by the un-
modulated current gives 24,/20=1.2. :

. If less than 15 percent increase is obtained, check the crystal for
activity; and also check the modulator, r-f amplifier, and oscillator
tubes for output. Be sure that the battery voltage under operating
conditions is at least 75 volts.

¢. This completes normal frequency presetting- adjustments, Re-
mave the chassis from the test case, replace it in the radio set housing,
and reconnect the microphone and earphone. Be sure to replace the
plate current meter jumper. Reinstall the A and B batteries, mak-
ing certain that the positive (+) ends face out. Close the cover,
move the latching bolt into place, and tighten the knurled nut. The
set is now ready for operation.

74. I-f alinement.—If the i-f transformers are badly out of aline-
ment, it may be impossible to get a carrier frequency signal through
the receiver as outlined in the presetting receiver procedure. For
such a condition, the i-f transformers should be realined. Use the
following procedure:

a. Remove the chassis from the test case and fasten it to the top.
cover of the housing with the mounting screw. Then place the chassis
in the test stand in the same relative position as when in the test hous-
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ing, and hold it there by gripping the honsing cover with the upper
clamp of the test stand.  (See fig. 13.)

b. Connect the ground lead of the signal generator to the test stand
FT-252-(*). Connect an .05-pf capacitor in series with the output
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lead of the signal generator, and connect the other end of the capacitor
to the No. 6 pin of the tube VI-171. Set the signal generator fre-
quency to 455 ke and then adjust the generator output until a 10-volt
reading is obtained on the 50-volt a-c range of the output meter. Con-
siderable generator output will be required when the set is badly out
of alinement.
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. Adjust the trimmer on the sccond i-f transformer. for maximum
output.  Reduce the gencrator output as the output incresses above
10 volts. Next peak the secondary trimmer on’ the first i-f trans-
former, and then peak the primary trimmer, After these adjust-
mients have been made, put the chassis back into the housing and aline
the set as given in the presetting receiver procedure. (See fig. 5.)

75. Checking for image frequency.—a. (eneral—When set-
ting the generator frequency, care must be taken that the frequency
is that of the signal to be received and not the émage frequency, which
is exactly 910 ke higher than the carrier frequency. For example, 2
unit alined for proper operation at 4000 ke will have an image re-
sponse at 4,910 ke, while one which operates on 5,000 ke will have an
image response at 5,910 ke, :

b. I'mage frequency chock.—In checking for proper operation (in
regard to image reception) take the follawing steps:

(1) Completely aline receiver to the carrier {requency. Note the
signal generalor dial reading.

(2) Refer to the calibration charts of the signal generator (or to its
dial if it is directly calibrated) and estimate the dial reading for a
frequency of 910 ke above that in the step (1) above.

(3) Increase signal generator output to 1,000 times its output nec-
essary to produce 10 volts across the earphone and the output meter.

(4) Rotate the signal generator dial to the dial reading ascertained
in step (2) above. A signal should now be heard. Rotate the dial
for a maximumn signal as indicated on the output meter. Adjust the
generator output by means of the attenuator so that the output meter
across the earphone indicates exactly 10 volts. Note the reading nec-
essary to produce 10 volts. If this image frequency sensitivity is
divided by the eurrier frequency sensitivity, the resulting mumber
should never be less than 200. If no signal is heard at 910 ke above
the carrier frequency, it is a certainty that the receiver is not correctly
alined, and the unit should be realined as outlined in paragraph 72.

76. BC—611-~(*) as signal generator.—a. General—(1) If a
situation should arise in which it is necessary to change the frequency
of radio receiver and transmitter BC—611-(*), and no signal generator
is available, it is possible to preset the frequency provided another
radio receiver and transmitter BC-611-(*) operating at the same
carrier frequency is available.

(2) If another such set is available, but is not of the correct carrier
frequeney, it can be made to operate at the correct frequency by in-
serting the correct crystal and proper antenna and tank coils.
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(3) In order to preset one set, it will be necessary to convert the
other set into 2 rodulated signal generator. This ray be done by
simply putting the set in-the transmit position and placing a buzzer
near the microphone; if a buzzer is not available, the carrier can be
self-modulated by converting the audio amplifier in the set into an
audio oscillator, This circuit change can be made easly by placing
a capacitor of 100uuf between the microphone plug and the plate cur-
rent meter jack on the terminal board of the chassis. This capacitor
will provide enough feedback between the input and output to cause
the andio amplifier to go into oscillation. When the radio set is put
into the transmit position, an andio note will be heard in the earphone
of the unit and a signal will be radiated, modulated by. this audio tone.
A special capacitor designed for this purpose is supplied with test
equipment TE-15-A. (See figs. 21 and 22.) To stmplify connections,
one lead of the capacitor is tipped with a spade lug and the other lead
is tipped with a plate current meter jumper. The spade Ing has a
small hole in it for the microphone plug and is designed to fit betsween
the microphone plug and the microphone jack on the terminal board.
The spade lug is painted green to identify it with the microphone
plug, which is mnrked with a green spot.

(4) The plate current meter jumper connected to the capacitor
replaces the plate current jumper in the set.

b. Setting up the signal generator.—Procedure for converting radio
receiver and transmitter BC—611-(*} ‘into a modulated signal gen-
erator is as follows:

(1) First remove the chassis from the housing of the set.

(2) Select a crystal of the-exaet frequency to which the other set
is to be preset, and place it in the transmitter erystal socket. Select
another crystal which is 455 ke higher in frequency and place it in
the receiver crystal socket. Select the proper antenna x\nd tank coils
and insert them into their respective sockets.

(3) Place the set into the test housing and (‘onnc(‘t the test harness
as deseribed in paragraph 71.

(4) With the antenna rod fully extended, grasp the test case and
put the set in the transmit position and with a small serew dr ad-
just the transmitter tank adjustment screw for minimum reading of
the plate current meter,

(5) Disconnect the harness from the chassis and remove the chassis
from the test housing. Do not forget to replace the plate current
meter jumper. Put the sct into its own housing and connect in the
audio feedback capacitor, (See figs. 21 and 22.) Place the spade
lug of the capacitor lead between the microphone jack and the micro-
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- AUDIO
FEEDBACK

Figore 21.—Connections for seif-modulation.
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FlaUure 22.—1’lacement of audio feedback capacitor.
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phone plug. Remove the plate current meter jumper and replace it
with the jumper attached to the othér capacitor lead. Replace the
batteries and place the capacitor into the space between the housing
wall and the B battery spacer and then close the bottom cover.  Check
the set to see that it is oscillating by operating the press-to-tall switch
and listening for an audio tone. The set is then ready for use as a
modulated signal generator.

o. Presctting the set——(1) Remove the chassis from the housing of
the set to be preset and insert the correct crystals and coils.

(2) Put the chassis into the test housing and attach the test harn
then extend the antenna to its full length, Do not conmect the dumany
antenna, .

(3) Tie down the press-to-talk switch of radio receiver and trans-
mitter BC-611-(*} being used as the signal generator, with a piece
of twine or wire, plage it about 20 feet away from the receiver to
be preset and extend its antenna.

(4) With the set in the test case in the receive position, adjust the
antenna trimmer for maximum audic output. If the signal picked
up is too strong, (which will show up in a noneritical adjustment: of
the receiver antenna adjustment screw) the signal radiated from the
set used as the signal generator can be reduced by telescoping sections
of the antenna rod. (Because the bottom section of the antenna rod
operates the power switch be careful not to turn off the set.) If this
does not reduce the signal sufficiently, place the sct used as the signal
generator on the ground with its antenna in'a horizontal position
and pointing away from the set being adjusted.

(5) Next adjust the receiver tank adjustment screw. for maximum
audio output., The receiver is now properly alined-and the radio
receiver and transmitter BC-611—(*), used as a signal generator, can
be turned off.

(6) To preset the transmitter, place the set in the transmit posxtmn
and adjust the transmitter tank adjustment screw for minimumn plate
current,

(7) Collapse the upper three scctions of the antenna rod and con-
nect the dummy antenna to the top of the rod. Connect the miero-
phone to the M and G terminals of the junction box, Then adjust
the duwinmy antenna capacitor control for minimum plate current.
Whistle into the micropbone and check the antenna current increase
due to medulation as given in paragraph 73,

77. Replacement of parts.—a. Antenng rod.— (1) To replace the
antenna rod, first the chassis must be removed from the case. The
antenna rod fits into an insulated guide which is fastened to the
chassis at the terminal board by a machine screw, The antenna rod
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in the extended position is supported by a metal clamp attached to
a polystyrene base. At the side of the elmmnp, where it is fastened
to the polystyrene base, are three wiper contacts which grip the rod
tightly. It is through these wiper contacts that the electrical contact
te the antenna rod is made. An insulated plug in the bottomn end of
the antenna rod operates the toggle switch on the cha

(2) To remove the antenna rod, remove the screw \\lnch holds the
antenna guide to the terminal bmld. Then gently bend the terminal
board away from the antenna guide so that the plug at the end o{ the
guide disengy ages from the hole in the terminal board. FEaerc
greatost care in this operation as it is possible to tear the
board loose from its fastenings. Then with the guide unfastened, the
antenna rod is withdrawn from the metal clamp.

(3) To replace the anlenna rod, slip the antenna gnide over the
hottom section of the rod. Pass the antenna rod through the antenna
guide ferrule and seat the ferrule at the top of the guide. Insert
the tip of the antenna rod into ihe antenna clamp and push the rod
through the clamp gently, until the top of the antenna guide comes
in contact with the clamp. The antenna guide is then oriented so that
the insulated end plug on the antenna rod will engage the lever on
the power switch, Then very carefully bend the terminal board baek
slightly: just enough to permit the plug at the end of the guide to
seat in the hole in the terminal board. Replace the fastening screw.

b. Replacement of resistor-capacitor cups,—(1) There are four
resistor-capacitor containers which are called cups on the bottom of
the chassis. These cups fit around the tube sockets and it will be
necessary to unsolder the wires from the tube socket as well as the
cup before removing. The cups are fastened to the tube wockets by
cement_and must be pried loose from the socket by a screw driver
or a knife. The cup will be broken in the process.

{2) Each cup has a part number marked on it as well as a schematic
drawing of the condenser and r or connections,  'When replacing
a cup, be sure that the new cup has the same part number ss the
old one. As a great number of wires will have to be nnsoldered, it
will be found helpful to put on paper a simple description of each
wire removed and the point lo which it connects. Reference to
the cup diagrams shown in figure 23 also will be found helpful. The
ol@ cement should be scraped off the socket base before (‘omontuw
the new cup in place. The new cups should be placed on the ch

so that the part ninnber on the cup faces the back of the chass
considering the press-to-talk switeh side to be the front.
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Caution: When soldering connections to a new cup be carefnl not
to apply too wuch heat. The cup may be damaged beyond repair
if this precantion is not observed.

e. To replace an i-f transformer—Disconnect the transformer
wires, and remove the clamps holding the transtormer shield can to
the chassis, Make a note of the transformer position so that the
transformer wires can be_put back in the same position as they
originally were; otherwise, oscillation may result. The position of
the transformer with respect to the trimmers in the top, of the cin
should also be considered, so that the trimmers can be reached
through the openings in the test housing when alining the set. Make
sure the i-f unit ¢lamps are not bent so that they come in contact
with the switch, a condition which will result in u short cireunit.

@
/ © ™
o [
0] 10 0] 0]
VT-17t BOTTOM ViEW VT-172 BOTTOM VIEW VI-173 BOTTOM YIEW VTa274 BOTTOM VIEW
v stemen oot y st o tement
e il O ot
i Joqe i i
: e

34::««(‘.:.0 3_Diode Plate 3_Grd
e, Grid 4 Streen Grid +—Sereen Grid
$ Sepperce 5 Niarent —
5—Gnd 5 —Flate
7= Fiament + TerFilament + TFlamentt
Fruyne 24.

d. To remove an eyelet.—As most of the parts are fastened to the
chassis with eyelets, removal of the eyelets is necessary for the re-
placement of these parts. A simple and effective way to remove an
eyelet is to place a drill point of a diameter larger than the eyelet
in a vise with the tip end up. Place anether drill point of a similar
diameter in a brace. Put the eyelet to be removed over the drill point
in the vise, then apply the brace to the other side of the rivet and
drill it out. Take care to drill out only enough material to remove
the rolled over edge of the eyelet. Do not drill through the chassis.
This will enlarge the hole and make the replacement of a new eyelet
difficult.

¢. To replace power switch~—To replace the power switch it will
be necessary to first remove the a-f choke and the two tubular ca-
pacitors next to the switch. Next remove the nut holding the switch
to the chassis'and then remove the wires to the switch. The switch
now.can be removed from the chassis by patient maneuvering.
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78. Trouble location and remedy.—The following are possible
troubles and their remedies:

a. Excessive v-f amplifier plate current in the transmit position.—
(1) T the r-f amplifier grid excitation (the r-f voltage applied to the
amplifier grid) is low, insufficient bias voltage will be developed
across the grid resistor R, and the plate current will be excessive.
Low grid exeitation may be caused by a_poor crystal or a weak or
burned out oscillator tube. Also, no excitation would oceur if the
coupling capacitor €, were open or the oscillator were not functioning.
See chart IT for transmitter characteristics.

{2) High plate current might be caused by an improper r-f am-
plifier tank coil. An incorrect coil will show up in the inability to
get a dip in the plate current reading of the r-f amplifier tube when
tuning this stage.

{3) High plate current could be caused also by short-circuited
turns in the r-f amplifier coil. The effect would be the same as when
using an incorrect coil. A leaky or short-civenited coupling capacitor
C, would also cause excessive plate current.

Cmser IL—Ohart of average tras performance chargeteristics

Test Average Mininum

R-f eurrent:
Unmodulated . . __ 18 ma (r-f power: 18.1 | 15 ma (r-f pow
mw

Modulated_

12,6
nw),
20. 5 ma, {r-{ power: 25,53 | 17.5 ma (r-f power: 17.0

mw’ mw).
Modulation capability | Over 50 percent______._ Over 60 percent.
A battery 7

B0ma . .o ...

NorE.— Al values taken with chassis b Lest ense C8-81-(0)

b. Oscillator does not function (no reception and transmi
check for operation of the oscillator, place a d-c voltmeter across Ry a
reading should be obtained if it is functioning. (See fig. 25 and chart
IIL) Besides the common reasons for oscillator inoperation such as
part failure, a weak crystal, low batiery voltages, ete., inoperation can
also be caused by defective switching, If in pressing the press-to-
talk switch, the moving blade of switch section 4 does not make
contact with the switch lug connected to the transmitter crystal M,
at the same time or before the moving blade of switeh section M short-
circuits resistor Ry, the encrgy pulse necessary to start erystal activ-
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ity will not reach the crystal and the oscillator will not function. As
a result of the high screen voltage and no bias, the tube VT-171 will
become paralyzed. To remedy this trouble, move the lug on switch
section 4 connected to the transmitter crystal M. so that it does make
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‘contact at the same time or before switch section M short-circuits
‘resistor Ry;. Also replace the tube.

" ¢ Audio oscillation in transmit position—(1) If the r-f amplifier
tube VT-174 becomes inoperative, the load offered to the modulator
tube is removed. The plate load of the modulator tube then will be the
impedance of the modulation choke, which is high. Under this condi-
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tion, sufficient coupling exists between the input of the audio amplifier
and the output of the modulator to cause oscillation.

(2) Failure of the r-f amplifier tube VT-174 to-operate can be
cansed by an open filament, gas int the tube, or loss of vacuum due to
a crack in the glass. A cracked glass or gas in the tube will be indicated
by a milky color near the exhaust tip of the tube.

d. Noise due to regeneration~—(1) A small amount of regeneration
in the receiver is permissible, as it increases the selectivity and sensi-
tivity of the receiver; however, because tubes of the same type vary
somewhat in their gain characteristics, excessive regeneration may
oecur when tubes are changed in the receiver. Excessive regeneration
results in a high circuit noise level, and in extreme cases causes oscil-
lation. Regeneration is caused by coupling between circuit elements
due to close spacing of parts on the chassis.

(3) The solution to this problem is to reduce the sensitivity of the
receiver to a value which permits an allowable.noise level. Provision
for- reducing the sensitivity of radio receiver and - transmitter
BC-611-(*) for cases of excessive regeneration is provided for by an
adjustable bias arrangement. The three resistors Ry, Ry and R,
connected across the oscillator grid leak resistor Ry, provide this
uadjustable bias arrangement. The lead connecting the detector load
resistor Ry to the bias point should be moved one step up on the
voltage divider to decrease the sensitivity. This adjustment will
increase the bias on tubes V,, V,, and V.. Normally, this lead is
grounded, but for sets of abnormal sensitivity will be found con-
nected to one of the taps on the divider. The lead should be
connected to the lowest point on this divider which provides a
satisfactory noise level,

¢. Sensitivity control adjustment—(1) If after the proper aline-
ment of a veceiver it is found that the sensitivity is greater than T
inicrovolts for a 15-volt output reading on the 50-volt a-c scale of the
output meter, or 6 microvolts for a 20-volt reading on & vacuum-tube-
voltmeter type ontput meter, adjustment of the sensitivity control is
recommended. This adjustmient, however, should be made only after
checking the receiver to see that the lack of sensitivity does not result
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from weak tubes, tow battery voltage, or cirveuit failures, Charts IV

and V give receiver performance figures.

(2) The sensitivity of the receiver is controlled by an adjustment
of the grid bias on the r-f amplifier, mixer, and i-f amplifier tubes.
The adjnstable bias is obtained by means of the voltage divider made
up of resistors R;, Ry, and R, To increase the sensitivity of the
receiver, the bias should be reduced. The reduction in bias is accom-
plished by moving the wire connecting resistor Ry, to the voltage
divider closer to the ground end of the divider. ‘Minimum bias and
greatest sensitivity will be obtained when this lead is connected to
ground. Additional information on- the sensitivity control is given
in 784 (2).

*f. Tube trouble—(1) Tubes which have lost their vacuum because
of a crack in the glass will usually have a milky color near the exhaust
tip or base. The cracks are often plainly visible at the base of the
tuhe,

(2) To avoid breaking tubes when removing them for inspection,
remove the tube by inserting a rod through the metal tube in the center
of the tube socket on the bottom of the chassis and by gently forcing
the tube out. Be sure to remove the locking clip on top of the tube
before foreing the tube out of its socket.

g. Loose or tight adjustment of antenna trimmer.—A very loose or
very tight adjustment of the receiver antenna adjustment trimmer in
the receive position indicates an incorrect antenna coil.

k. Loose connections.— (1) Some units may occasionally develop a
loose connection. This is the condition where a set hecomes noisy
when rapped gently. ILoose connections most commonly occur when
two metallic conductors momentarily break the contact they are ex-
pected to maintain. This may happen between the sections of the
antenna rod, between batteries and their contacts, internally in tubes,
or in some cases, a poorly soldered connection.

(2) If a unit does develop a loose connection, the cirenit elements at
fault may be located by gently tapping at various places on the unit
with the insulated handle of a screw driver. The noise becomes
louder as the loose connection is neared.
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pesr in any column becaase of nk ely
xsudmg ‘eross grid coupling capeci

78
- Crart I —Poini-to-point d:c vollage
Volt- olt-
Component  |Receiver, L0 meter Component  |Reeetver| LIS meter
- 0 [ NM | NM | ___
_ 0 ¢ 50 90 300
4 .2 -5 0 K1 300
.2 .7 0 0 3
- .1 0 0 a
15 90 9 0
.2 0 0 [ 3
- 0 27 0 3
- 0 80 0 304
-] 1 0 0 0
- 1 0 0 0
- 21 [ 4 0
_ 0 NM p NM |
- 0 12 0 3
1 0 NM | NM |....._
- 65 0 .2 .2 3
45 0 L1 .1 3
15 15 NM | NM ...
- 1 0 0.1 0
- 0 0 0
- 6 60 0 0
. 5 0 0
_ o 5 80 301
- 1 24 80 30
-| NM NM 80 300
. 2 40 85 301
0 2 g0 90 30
0 [ 95 0 308
0] 13 o 10 3
,,,,,,,,,,,, CNM | NM | .-
i
All zondings taken gcross component using tho vol-ohmmeter of et ¢t T-60-0). g shown were
taken uslog o 1000 obmivolt meter,’ No o solimstertendings should e ket here B eivers No

nga 0 158 Gt TS 18 particnlarty troe of dvo voliagen

voltage will depend on hms eannectw
Do SO e BCRHE R This component 1 marked Lu In SOR-196-0.
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Crart IV.—Average signal inputs for a fized output (receiver)
NoTES

. All yalues tsken with chassis ont of tesv. case OB-81-(*).

. A battery BA-37 voltage=1.45 volts.

. B battery BA-38 voliage =100 voli

4. Rwslver earphone, or equivalent, connected across recelver output.

Sl inpor | lgnalinpu o
o Sigmalgoncrse
Signal generator cnnnecml 8 - 1t | produce 15 yolt
to— frequency Dummy uutpul on | oulput on
8. C.vs
Antenna. . __________ 5205 ke__| Through test stand { 2.5 uv____| 3 uv.
FT-252-(%).

Antenna (image fre- | 6115 ko ’lhrough tost stand | 1850 uv__| 2250 uv.
quency’ 2-(%).

Antenna_ R 455 ko. .. 20.000 47| 20000 4.

R-f grid__ _] 5205 ke__ 28

Converter grid______| 455 ke_ | 200

Converter grid -2 22| 435 ko 180 v,

Lf g 455 : 2400 pv.

Mlcrophone amplifier 1o50" aps 275 v,
13v.

AF output smplifier | 1000 cps _
grid,

smml generator modulation—300 ope 0%

3 Yulyes fistod: L this gohman acs for 20- vali output resding on » geners! radio type 726-A vacuum-tuhe
voltmef

[ \'alue‘a) isted 1n this columa sre for 15-volt output reading om 30-volt g-c range of selective analyzer of test
sek T-66-(%)

Crart V.—Average receiver performance characteristics

Nore.—All values taken with chassls In est case O8-81-(%)

Avernge Minimum
Test

Using V. T- V. ‘ Tsing 1-56-(*) | Ustng V. T. ¥ ing 1-56-()

Buvis

800,
10.000-

Sensitivity
Image ratio_
Direct transmission
Tati
aximum audio out- | 50 volts *__| 22 volts?__| 40 volts 1._.__| 18 voits.?

put.
A battery BA-37:
Voltage.

1.4 volts_..| 1.4 volts.
235 ma. 235 ma.
;103 volts__| 103 voit:

1lma ____| llma_____} 14ma (max). | 14 ms (max).

250 ma (max)_| 250 ma (max).

Current_____
B battery BA“38
Voltage_... .

Current _

} Readings made on » Genersl Radio typs 726-A sacuyta tube otimeter.
2 Randings mede on solactive analvzer of test set 1-56-—(*

2 20-volt output meter reading. Signal generator modulstlon 400 eps
CTTol ohtpot Tacter reading. SlEnal Bonorator masaNBtion 400 6pe 30

Seomion V
SUPPLEMENTARY DATA N
Paragraph
_

Table of replaceable parts—Radio receiver and transmitter BC-611—(*)
Names and of manufacturers 80
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80. Names and addresses of manufacturers.

Mk Name street address city

No. |

3 i Centralab___.. ... 900 L. Keefe | Milwaukee_. . __|

Ave.

Milwaukee.
Nisgara Falls__.

2 | Allen Bradley Co____.| ..
3 | Carborundum Corp .. | Globar Di:
ion.

4 | Stackpole Carbon CO,,i Elk County...| St. Mary

Wisconsin.
New York.

Peunsylvania.
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Adjustments:
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62,74 40, 54
Presetting. .. ...l l.oo.._______._______ 58,59,72,73 33, 36,
50, 51

" Antenna coil:
. 55,70 29,44
58,72 33, 50

Batteries:
Installation 6
i 3
40
3
Bias, adjustment___ 64
Change of frequency . 28, 43
Change-over switch:
Adjustment,. 3]
Functioning. . 18
Coils:
Frequency range of {charg ). 44
Replacement. .. ... ..__. 20, 44
Components:
Description. . 9 5
Weights and dimensions__ 2 3
Controls:
Lo0ation. o oo - - 8 5
Operation_____ e B _ 13,16 7,9
Power switeh _ . 13 7
Push-to-talk switch, - 15 8
Crystal activity test 33
Crystal earphone.. ._ 5
Crystal microphone. _ 5
Crystals, replacement of _ 29, 44
Current readings:
Receiving - 38 33
Transmission. 59 36
Deseription of components. _ 9 5
Difference between SCR-53 - 1 2
Dimensions of components. _ 2 3
5 4
5
3
6
4
28, 43
1
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1-f amplifier:
linement 62,74

F
Input power. ..
Locating trouble___
Manufacturers’ addresses.
Measurements, voltage (chart ITI).
Microphone—

Amplifier, circuit. ... 3

Crystat -

Inductor. -
Modes of transmission and re0eption .- - _«—.o—- ooeoo-o-
Modulation:

Cirouit
Netting.-
Operation.

Oscillator, eireuit . .3
Parts:

List of replaceable. .. __._.oooooo. 70

55,76, 77

Poor reception and issi 23, 47
Power amplifier:

Clrewit___________ ... - 34

Tuning e 58,73
P ion for use_ 12
Presetting receiver with TE-15-A._ 72
Presetting receiver with IE~17-(¥) 58
Presetting itter with TE-15-, B 1
Presetting itter with TE-17-(#)

Procedure in locating trouble. .

BB, OPOTAHON 1.+ o ecewamcemcee e ccemee et o

Roceiver:
Al

6 7
Characteristics (chart V)

2
Presetting.- 56-58, 60-72
Sensitivity. ]

Reoeiving. . .o

Removal of eyelet.. kil

Repairs. . -
Replacement of—

Power switch .
R tank coil -« B8, 70
Resistor-cap

83

40, 54
14

3
10,23, 64
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INDEX

Paragraphs  Tages

Setting up test equipment TE-15-A 71 45
Seﬂ.ing up test equipment YE-17-(%) 56 32
Starting set. 13 7
Switch, change-over:

Adjustment_________.______. - PR £ 64

Funetion _ 18

Operation _ _ 8
Test case CF-81-(¥)_ 24, 42
Test equipment TR-15-A_ 42
Test equipment IE-15-4, presctting with_ 69 43
Test equipment 1E-17-(¥____ 50 24
Test equipment TE~17-(¥), presotting with. 51 28

Test harness. ..
Test set 1-56—(%)
Test stand FT-252-(%)
Test unit 1-135-(%) _

Testing batteries
Total weight___
Transmitter:

Charaeteristics (chart 11} ______._____ _______ ___ 78 64
irer _ 31,32 15
Presetting. - 29,
32, 33, 36,

44, 45,31

Transmitting.
Trouble, location
Tubes, vacuum:

8
See-eooo-._ 23, 47,48 78 10, 23, 64

Base connections (fig. 24).____. ._____.____ 77 60

Replacement__.. _._ 4 23
Vacuum tube base connections (fig. 24) 77 60
Vacuum tubes, replacement of ____ . ______ . 41 23
Voltage measurements (fig. 25 and chart 111)_ 78 64
Wesk signals, cause of_ . 47 23
Weights:

Components _ - P 2 3

Total___ R 3 3

(4. G 06201 (1-20-43).)
BY 0RDER oF 1HE SECRETARY 0F WaR :
G. C. MARSHALL,
OFrFiciaL: Chief of Staff.
J. A. TLIO,
Major General,
The Adfutant General.
DistripuTroN
B5(2);R78);Bn7 (5); I Bn 5, 44 (5); 1C 5 (10), 4, 7, 44,
(5) and 11 (4).
(For explanation of symbols see FM 21-6.)
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TM 11-235
*C 1
TECHNICAL MANUAL
RADIO SETS SCR-536-A, SCR-536-B, ‘SCR-536-C, AND
SCR-536-D

CHANGES ‘WAR DEPARTMENT,
No. 1 WasaINGTON 25, D. C., 15 December 1948,

TM. 11-285, 14 May 1943, is changed as follows:

The title of this manual is changed to read “RADIO SETS SCR-
536-A, SCR-536-B, SCR-586-C, and SCR-536-D.”
[A. G.300.7 {20 Nov 48).1 (C1, 15 ec 43,)

1. Use.
* * » * * *

*Radio sels SCR-36-4, SCR-H36-B, SOR-536-0, and SCR-536-D are alike,
for all practical purposes. The different suffix * * * exists between types.
Similarly the component purts, radio receivers and tramsmitters RC-611-4,
BCO-611-R, BC-611-C, and BC-611-D are referred to as radio receiver and
fransmitter BC-611-(*). equipments IB-17-a, IE-17-B, I1E-17-C,
IE-17-D, and TE-17-E are referred to as IB-17—(*).

[A, G. 200.7 (20 Nov 43).] (C'1, 16 Dec 43.)

2. Components, weights, and dimensions.

Dimensions (inches)

g Article slelalald
g -
& BB el 3]|a

»
*
.

1| Tupe set GE-174 e

VI-171—1R5_ ... [EUEI R .01
1 tube VT-172—185 .01
1 tube VT-173—1T4 101
2 tube VT-174—384_ [ .01
* * O P

.
1| Box BX—49 containing: *
PRI
12 sets of 1 tank cmls
(1 set of coils and “ % oof 12
operating frequenics.)
1 | Microphone cover M-367 1

3 g T ¥ * ¥ g
3 Goreponent of $CR~46-D anly
[A.G. 300.7 (20 Nov 43).] (01, 15 Dec 43

*The individusd items in this change will be cat apart and pasted over the specific paragraphs
or subparagraphs affectes
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TM 11-235
o1 RADIO SETS SCR~5336—A, B, C, AND D

22.1. (Added.) Operation in freezing weather and dust.—
@ When the set is used in freezing weather, moisture from the breath
condenses and freezes, plugging the holes in the microphone cap and
making transmissi This {reezing condition can he pre-
vented by the use of microphone cover M-367 which also serves as
protection against sand or dust.

b. The cover is made of a light, water-repellent fabric with a draw-
string or elastic band for holding j¢ tightly over the microphone on
the set. The cover is nol waterproof and will not protect against
immersion in water or against long exposure to tropical humidity.

e. Microphone cover M—367 will be used whenever the radio set is
operated under freezing, dusty, or sandy conditions.

d. All organizations will requisition one microphone cover M-867,
stock No. 2B1567, for cach radio set SCR-536-(*) on hand, if the set
is not already provided with the cover,.  OCSIlgO Supply Letter No.
173,10 August. 1943, authorizes this requisition,

e. New issues of radio sets SCR-336—(*) will be supplied with the
cover as a component part,

® ® = ® * * »

[4. 6. 300.7 (20 Nov 45).1 (C 1,15 Dec 43.)

33. Oscillator,
* * S ® * ® ®

¢. {Added.) In radio veceiver and transmitter BC-611-D and late
models of BC-611-C, resistor Ry is added in series with the screen
circuit of V, (VI-171). R,s reduces the screen voltage in the fransmit
position to eliminate the possibility of oscillator fadure when using a
tube VT-171 having low emission.

[A. G.300.7 (20 Nov48).] (€ 1,15 Dec43.)
37. Change-over switch.
® * = * " ® ®
I Sections L and * * * L and ¥. In radio receiver and
transmitter BC-611-D and late models of BC-611~C, resistor
R, is placed in series with the screen of V, in the fransmit
position.
® * * * ® * ®

[4. (.300.7 (20 Xov 42).] (€1, 15 Dec 43.)
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TM 11-235
c1 RADIO SETS SCR—336-A, B, €, AND D

78. Trouhle location and remedy.
= * ® * # * =

CHART 1L~ Clhart of avevage transmiller peyformanee characterts

o ‘ pagie I S

[ 18 ma (ot power: 181 mw). f 15 ma (£ power: 126 mw).

R-f curre

Unmodelufed -
Modutated. 20.5 ma (r-f power: 265.37| 175 ma (£ powen 170
mw £ mw),
. - | i - N i x .
= * % = « *
Crany TL—Loint-o-peint d-e voltage measprements
Compenent | Recoiver | DR ‘ velt Component | meceiver | Tp | Vo
PR PR T B T
Ry o 45 ‘ (58130 300 1 1 3
| B . B B
w * = « * B =

¥ Refers to SCR-336-1) and late models of SCR-536-
[4. G, 300.7 (20 Nov 4.;;.1 (€1, 15 De
* * ® ® ® *
79. Table of replaceable p'\rts.—Radlo receiver and transmit-
ter BC-611-(%).

Stanal G T TGl in
B | Cons | e o part Pty Funon | G
T v - ¥ ¥ "
R, ¥ « + M P .
Ry | 326470-9| Resistor_.._: Fized carbon, Screen grid 4
drop-
ping, ¥y,
wath, inma-
Tated, type
MB1/3INS,
part No.
6Ba351.

. * » « * « N
113 . . . . . .
1131 | 2B1867 | Cover, Light, water- FProtect  [______

micro- Tepellent mieTo-
phone, fabric with phone.
drawstring
or elastic
band.
* . “ * * B .
(574 5060.7 (20 Kov #1)1 (G T, 15 Dew 33,3

By orpER 0r THE SECRETARY OF WaR:

OFFIcIan: G. C. MARSHALL,

J. A. ULIO, Chicf of Staf.

Major General,
The ddjutant General.

B8 w5 coruuinT sminmNG GRFICE: 1948
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