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DESTRUCTION OF ABANDONED MATERIEL IN THE
COMBAT ZONE
In case it should become necessary to prevent the capture of this
equipment, and when ordered to do so, DESTROY IT SO THAT
NO PART OF IT CAN BE SALVAGED, RECOGNIZED, OR
USED BY THE ENEMY. BURN ALL PAPERS AND BOOKS.

MEANS:

1. Explosives, when provided.
2. Hammers, axes, sledges, or whatever heavy objects are readil
available. .

3. Burning by means of incendiaries such as gasoline, oil, paper,
or wood,

4. Grenades and shots from available arms.

PROCEDURE:
1. Obliterate all identifying marks. Destroy nameplates and circuit
labels.
. Demolish all panels, castings, switch- and instrument-boards.

2
3. Destroy all controls, switches, relays, connecting means and
meters.

4. Rip out all wiring in electrical equipment. Smash water-cooling,
gas and oil systems in gas-engine generators, etc.

5. Smash every electrical or mechanical part whether rotating,
moving or fixed,

6. Break up all operating instruments such as keys, phones, micro-
phones, ete.

7. Destroy all classes of carrying cases, straps, containers, etc.

DISPOSAL:

1. Where possible, and when time permits, bury all debris or dig-
pose of it in streams or other bodies of water.

SAFETY NOTICE

The voltages encountered when using this equipment are
not high enough to be injurious.

Turn the MASTER SWITCH on the Test Unit to OFF before
changing batteries or harness terminal board connections,
when Test Unit is not in use and before starting any service
work on the Test Unit,

3
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Section 1
DESCRIPTION
Paragraph
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1. General.

a. Test Equipment IE-17-E is used for testing and alignment of
Radio Receiver and Transmitter BC-611, testing of the receiver and
transmitter crystals, and measurement of voltages of Batteries BA-37
and BA-38 used in Radio Receiver and Transmitter BC-611.

b. Componenis.—This equipment weighs 20 pounds minus batteries
and consists of the following components:

Cuan- Dimensions (Inches) Weight
tity Component Height Widlh Depth (Pounds)
1 Antenna A-B2-A 41lg 6lg 13 1.4
{Artificial ) {Includes Antenna
Capacitor Control)
1 | Test Case CS81-E | 12% 334 43¢ 1.8
2 Technical Manual 84 5l4
TH 11-311
1 Test Stand FT-202-E | 1314 7 7 3.1
1 Test Unit 1-135-E 9Ly 1484 6 13.7

¢. Power Sources.—Test Equipment IE-17-E requires batteries for
operation. The filament or A supply must be 1.5 volts. Use one Bat-
tery BA-23 or one Battery BA-35. The plate or B supply must be
between 90 and 105 volts. Use two Batteries BA-26 or two Batteries
BA-36 in series. See Figure 5. Batteries BA-37 and BA-38 may be
used, but only for emergency service. (See Paragraph 13e.)

2. Description of Components.

a. Antenna A-82-A (Artificial).—This component consists of a
bakelite panel which mounts antenna capacitor (C14), antenna cur-
rent meter (M2), antenna switch (S4), operated by lever knob (103),
fixed resistor (R9), terminal (108) and antenna connection (105)
which provides a means for connecting to the antenna of Radio Re-
ceiver and ‘I'ransmitter BC-611. The antenna capacitor coupling (107)
has a flat thumb screw (106), to fasten the antenna capacitor control

b
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Figure 3—Test Case C5-81-E
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(102). Antenna A-82-A (Artificial), when in use, is mounted on Test
Stand FT-252-E. See Figures 1, 2, 5 and 7.

b. Test Case CS-81-E.—There are two separate cast aluminum sec-
tions of this unit. They are a test housing (112) with a press-to-talk
switch and test case cover (109) containing antenna insulator (111)
and knurled screw and chain (110). The knurled screw fastens the
radio set chassis in the test case. See Figures 1, 3 and 5. These two
cast aluminum sections are similar to the housing and top cover of
Radio Receiver and Transmitter BC-611.

¢. Test Stand FT-252-E.—The stand provides a mounting for An-
tenna A-82-A (Artificial) and consists of a welded assembly compris-
ing base, post and two C clamps with adjustable clamping screws.
See Figures 1, 2 and 5.

d. Test Unit I-135-E.—This component consists of the test unit
case with leather carrying handle and the removable test unit cover,
A clip, which holds a screwdriver (159), and a dual clamp, which
mounts the harness terminal board and an instruction book, are at-
tached to the test unit cover (152). The test unit case mounts the
test unit panel which contains a multirange meter (M1), switching
facilities, Microphone (140), Receiver (139) (earphone), a radio fre-
quency oscillator, an audio frequency oscillator, a crystal compart-
ment with a slide cover and crystal test socket, pin jacks (141) for-
external battery connections, and a shielded multiwire cable termi-
nated at the harness terminal board which is designed for attachment
to the chassis terminal board of Radio Receiver and Transmitter
BC-611. On the right hand side of the test unit case is the hinged
battery compartment door (147) fastened with latching bolt (149).
Behind this door, battery compartment (146) provides for the instal-
lation of Batteries BA-37 and BA-38. Four polarized battery wires
(153-154-155 & 156) are used for connecting to external heavy duty
batteries. See Figures 1, 4, 5, 6 and 11.

MARA0E O - 4B - 3
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Figure 4—Test Unit 1-135-E, Panel View
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Section II
INSTALLATION AND OPERATION

Paragraph
I P ool o i E 0 s e s rm b e 4 e et et e 3
Installation. . . .. ... ...ttt e rnrreressees &
Preparation for Use. ... ... e it e et e 5]
Presattivig Frequeney with TE-1-E. . ..o vovoisimvvinii oo g s s 6
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Pracautions: Daiing OpSEation. . . v« o-on o i s san s iy 14

3. Initial Procedure.

Unpack this equipment carefully: to prevent damage. Antenna
A-82-A (Artificial) and Test Case CS-81-E are packed in individual
cartons and are included in a large carton which also packs Test
Stand FT-252-E. The Antenna Capacitor Control (102) for Antenna
A-82-A (Artificial) is shipped in the hollow tube of the test stand.
Test Unit I-135-E is packed in an individual carton.

4. Installation.

a. Assemble Antenna A-82-A (Artificial) to the brackets on Test
Stand FT-252-E using the bolts, nuts and lockwashers provided.
Insert the Antenna Capacitor Control (102) into the Antenna Capaci-
tor coupling (107) and tighten the flat thumb screw (106). See Figure2.

b. Test Case CS-81-E is ready for use immediately after unpacking.

¢. Unfasten and remove the cover of Test Unit 1-135-E. Release
the harness terminal board held in the cover by a special clamp.
Remove the screwdriver (159) mounted in the test unit cover, Insert
the pin terminals of the four polarized battery wires (153, 154, 156
and 156), furnished with the test unit, into the proper pin jacks on
the Test Unit panel,

d. Set up the equipment as shown in Figure 5, but do not mount
Test Case CS-B1-I in the test stand, The harness terminal board of
Test Unit 1-135-E 18 not connected,

9
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10



T™ 11-311
5-7

5. Preparation for Use.

Turn the MASTER SWITCH (S3) on the test unit panel to OFF,
Secure a heavy duty 1.5-volt battery (BA-23 or BA-35) and a heavy
duty 90-volt battery (two BA-26 or two BA-36 connected in series).
Connect these EXTERNAL HEAVY DUTY BATTERIES to the
test unit with the four polarized battery wires (153, 154, 155 and 156).
Be careful to observe polarity of pin jacks, battery wires and bat-
teries. Check the two small pin terminals on the harness terminal
board of the test unit, If they have been bent from a vertical position
during unpacking, carefully straighten them, They must be parallel
to each other and vertical to the terminal board to align with the
respective terminals on the terminal board of Radio Receiver and
Transmitter BC-611. See Figure 4.

6. Presetting Frequency With IE-17-E.

a. To preset the operating frequency of Radio Receiver and Trans-
mitter BC-611, obtain a coil and crystal 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.

b. The antenna coil is larger and of different shape than the rf tank
coil. Its base connections also differ, so it is impossible to put the coils
in the wrong sockets. Both coils are of plug-in type.

c. Remove the chassis of Radio Receiver and Transmitter BC-611
from its housing. To do this, unlatch the bottom cover of the housing
and remove the batteries. Place them aside for test. Disconnect the
microphone and earphone plugs from the terminal board on the end
of the chassis by gently lifting them up. Next remove the screw in the
top cover of the housing; the chassis then will slide out of the bottom
end of the housing.

7. Removal and Replacement of Coils and Crystals.

a. Antenna coil—Remove the plug-in antenna coil by carefully
lifting it out of its socket. In its place insert another coil of the desired
Irequency.,

b. R-f tank coil.—To remove, loosen the screw holding down the
coll retainer spring on top of the coil. Swing the spring free of the coil,

11
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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.

c. Crystals.—The crystals are mounted in plug-in type holders. 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
screwdriver between the crystal holder and the socket and gently pry
it up. To remove the other crystal holder, the same procedure is fol-
lowed, Select a transmitter and a receiver crystal holder of the desired
frequency (the frequency of the transmitter crystal will be the same
as that of the coils, while the receiver crystal will be 455 ke higher in
frequency). Insert the receiver crystal holder in the crystal socket
marked REC. It should be inserted so that the frequency printed en
the metal side faces out and the 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 side of the holder should show
through the opening in the chassis. However, do nol insert the trans-
miller crystal in the radio set at this time. Instead, replace the metal
clamp on the receiver crystal holder on the chassis and leave the
transmitter crystal socket empty.

8. Preliminary Adjustments.

a. Place the chassis into Test Case CS-81-E housing. The chassis
must be inserted 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. It should not
be necessary to force the chassis. If force is necessary, withdraw the
chassis and check to see that no parts are catching on the test case or
that the chassis has not jumped the guides. Slip the top cover over
the antenna rod and fasten the chassis to it with the knurled mount-
ing screw. The chassis now will be held securely in the test case, Now
remove the plate current meler jumper from the terminal board al the
bottom end of the chassis.

12
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CAUTION.—Do not misplace this jumper because il must be re-
Dlaced after alignment fesis.

b. Attach the terminal board of the 1-135-E 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
locking pins, one on each end of the terminal board, fit into the holes
provided for them. Lock the two terminal boards together by a side-
ward movement of the levers attached to the locking pins.

¢. Next, clamp Test Case CS-81-E into Test Stand FT.252-E with
the antenna end up, and the housing in such position that the press-
to-talk switch is opposite the left side of the operator as he faces the
stand. The upper clamp should grip the housing on the edgss of the
top cover. Do not make the lower clamp too tight, as the pressure
may crack the housing,

d. Make certain that the MASTER SWITCH of Test Unit [-135-E
is at OFF. Place the transmitter crystal holder of the desired fre-
quency in the crystal socket in the front panel compartment of Test
Unit 1-135-E. See Figure 5. Be sure the crystal is of the same fre-
quency as the coils in the radio set and that its frequency is 455 ke
less than the receiver crystal. Connect external 1.5-volt and 90-volt
heavy duty batteries to the battery terminals marked EXTERNAL
1.5 VOLTS and EXTERNAL 105 VOLTS on the front of [-135-E.

9. Crystal Activity Test.

Be sure that the transmitter crystal has been properly placed in
the crystal socket of the test unit. Place the MODULATE TESTER
switch to OFF. Then turn the MASTER SWITCH to CRYSTAL
ACTIVITY. The meter should read between .3 and .8 milliamperes.
If 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 Test Unit I-135-E are 1.5
and 90 volts with the test unit on. The foregoing tesis apply equally
well to receiver crystals. Turn in defective crystals for salvage. Leave
a good transmitter crystal of the proper frequency in place in Test
Unit 1-135-E for receiver frequency presetting adjustments.

10. Presetting Receiver.

Use the following procedure:
13
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a. Extend the radio set antenna rod to its full length, 39 inches
above the top cover of Test Case CS-81-E. This will turn on the radio
set. Do not press the press-to-talk switch of the lest case during the receiver
preselting adjustments.

b. Before proceeding with the necessary set adjustments, check
operating voltages and currents, using the multirange meter of Test
Unit 1-135-E. The following voltage and current readings are normal:

MASTER SWITCH BA-37 BA-37 BA-38 BA-38
set at. ... 0-3 V. D.C.|0-600 MA. D.C.|0-150 V. D.C.| 0-60 MA. D.C.
Meter should read. . | 1.35 (min)* 250 MA 85V (min)* 511 MA
to1.5V.

*Replace batteries if voltage is less than the minimum figures.

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

d. Set the MODULATE TESTER switch at ON. The 1000-cycles-
per-second tone will now modulate the carrier signal.

e, Turn the MASTER SWITCH to OUTPUT, 0-60 V.A.C. A read-
ing should now be indicated on the meter and a 1000-cycles-per-sec-
ond tone should be heard in the earphone of the test unit.

NOTE.—The r-f signal for alignment 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 radia-
tion control preventing the signal from radiating when closed and allow-
ing maximum radiation when open. If the set is badly out of align-
ment, the r-f signal picked up by the receiver may not be sufficient to
give a reliable audio voltage reading on the meter (OU TPUT 0-60
V.A.C. position). For such a condition revolve the transmitter crystal
180 degrees so that the metal face of the crystal holder is on the bot-
tom side. This will increase radiation. If signal strength is still too
weak connect a short piece of wire to the spring clip terminal marked
R.F. OUTPUT. This clip is located in the crystal compartment of
the test unit. See Figure 5. The wire will act as an antenna and in-
crease the radiation of the r-f signal. Varying the position of this wire
with respect to the antenna of the radio set or varying the length of
the wire will control the strength of the signal radiated. In extreme

14
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cases of misalignment the wire connected to the R-F QUTPUT ter-
minal may have to be wrapped a couple of turns around the radio
set antenna.

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

g. The location of the receiver tuning adjustments on the radio
chassis are shown in Figure 5. With the insulated screwdriver, turn
the receiver antenna adjusiment trimmer screw clockwise (to the right).
Notice the effect of this adjustment on the output meter reading.
If the meter reading increases, continue t6 tighten the screw until a
maximum reading is obtained. If the reading decreases, turn the screw
counterclockwise (to the left) until a maximum reading is obtained.
Be careful not to tighten the screw after it begins to turn hard or
the threaded base of the trimmer will be stripped. The setting of the
trimmer screw for maximum output should fall somewhere between
the point of hard turning and that of minimum pressure. If the
maximum is not reached in these limits of the screw adjustment,
try another antenna coil. If the set appears to be badly out of align-
ment, proceed as indicated in paragraph 12 following.

NOTE.—Be sure that the r-f signal is not strong enough to
cause overloading of the receiver. If this condition exists, adjust-
ment of the receiver antenna trimmer will have little or no effect on
the output reading. Best results will be obtained if the r-f input is
adjusted so that the meter reading on the 60-volt scale does not
exceed 10 volts, although satisfactory results may be obtained with
readings up to 20 volts.

h. Using the insulated screwdriver, turn the receiver tank coil adjust-
ment screw for maximum output using the same method employed
in step g.

NOTE.—This screw, which is made of bakelite, fits into a
powdered iron core which is threaded. The movement of the screw
changes the position of the core in the coil. If the screw is turned too
lar clockwise (to the right), the core will ride up against the screw
head, and the threads in the core will be stripped. If the screw is
turned too far counterclockwise (to the left), the core will come in
contact with the coil socket, and further turning will again strip the
core threads. The screw setting for maximum output should fall

16
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somewhere between these two limits of adjustment. If it does not,
a wrong tank coil may be in the set.

i. Turn the MASTER SWITCH to OFF. Remove the transmitter
crystal from Test Unit I-135-E. Telescope the rod antenna and re-
move 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 Test Unit 1-135-E. 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.
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. Leave a good
receiver crystal in place in the test unit while preseiling the fransmitter
portion of the radio sel.

11. Presetting Transmitter.

a. Grasp the test case and depress the press-to-talk switch with one
hand during all following presetting adjustments of the transmitter.
The MODULATE TESTER switch should be OFF unless otherwise
specified. Use only external heavy duty batteries.

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

c. Before proceeding with the necessary set adjustments, check
operating voltages and currents, using the multirange meter of Test
Unit 1-135-E. The following voltage and current readings should be
obtained with press-to-talk switch on the radio set depressed:

MASTER SWITCH | BA-37 BA-37 BA-38 BA-38
getat.... 0-3 V. D.C. | 0-600 MA. D.C.|0-150 V. D.C. | 0-60 MA. D.C.
Meter should read. . |1.35 (min)* | 275-300 MA | 75 V (min)* | 26-30 MA
to 1.5 V.

*Replace batteries if voltage is less than the minimum figure.

d. The transmitter is now ready for presetting. Turn the MASTER
SWITCH ON TEST UNIT TO PWR. AMP. position. Adjust the
transmitter tank coil adjustment capacilor screw for minimum current
reading on the meter in the test unit. The normal reading in this
position is approximately 7 milliamperes. See Figure 5 for location of

16
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Iransmitter lank coil adjustment capacilor. Be sure to depress the press-
lo-talk swiich 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 Figure 5. Set the anfenna switch of Antenna A-82-A to
TRANS, and then, still grasping the test case and press-to-talk
switch, use the Amntenna Capacitor Control to adjust the Anienna
Capacilor for minimum current reading on the meter in Test Unit
I-135-E (approximately 714 ma in PWR. AMP. position). This ad-
justment of the dummy antenna capacitance for minimum power
amplifier plate current is necessary to compensate for the change in
antenna capacitance due to telescoping the upper three sections of
the antenna rod. Observe the reading of the antenna current meter
on Test Stand FT-252-E. This should be from 15-24 milliamperes
and represents the unmodulated antenna current.

f. Place the MODULATE TESTER switch to ON and press the
MODULATE TRANSMITTER button on the test unit. This
modulates the transmitter by applying a .1-volt, 1000-cycles-per-
second audio signal across the microphone terminals. Note the rise
in the anlenna curreni 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
antenna current is 20 milliamperes and that the modulated current
is 22 millamperes:

The increase in current is then
22.20 = 2 millamperes;

The percentage increase will be
2/20 x 100 = 10 percent.

Another method is to divide the antenna current obtained with mod-
ulation 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 unmodu-
lated current gives 22/20 = 1.10.

NOTE.—Further checks on modulation may be made by whist-
ling into the microphone or holding a sustained note. The modu-

17
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lation rise should be substantially greater. MODULATE TRANS-
MITTER button must not be pressed when using the microphone
method.

¢£. This completes normal frequency presetting adjustments. After
all tests and alignment the radio set chassis is ready for reassembly
into its own housing. BE SURE THAT THE RECEIVER AND
TRANSMITTER CRYSTALS ARE IN THEIR RESPECTIVE
CHASSIS SOCKETS, THAT PLATE CURRENT JUMPER
HAS BEEN PUT IN PLACE ON CHASSIS TERMINAL
BOARD, AND THAT ALL COILS ARE IN PROPER PLACE.
Use guides in housing to slide chassis into place. Never force chassis
into. housing. Secure top cover of housing to chassis with proper
screw. Insert Batteries BA-37 and BA-38, which have been tested
and are known to be satisfactory, into proper compartments. See
Paragraph 13. The positive (+) terminals of both batteries must
be out. Place microphone and earphone plugs in proper jacks.
Arrange the microphone and earphone leads so they will not be cut
by the bottom cover, when it is latched into position. The cover is
closed by pressing it against the housing with one hand, while the
other hand moves the latching bolt into the slot in the cover and
tightens the knurled nut by turning it clockwise (to the right).
THE COVER MUST THEN BE PRESSED AGAINST A SOLID
OBJECT AND THE KNURLED NUT TIGHTENED UNTIL
IT TURNS WITH GREAT DIFFICULTY. Check radio set as a
portable unit after completion of assembly into housing.

12. I-F Alignment.

a. If the i-f transformers are badly out of alignment, it may be
impossible to get a carrier-frequency signal through the receiver.
For such a condition, the i-f transformers must be realigned. Be
sure that the frequency of the REC (receiver) crystal is 455 ke
higher than that of the TRANS. (transmitter) crystal, The chassis
may be left in the test case. The receiver crystal must be installed
in the chassis and the transmitter crystal in Test Unit 1-135-E.

b. If the presetting receiver procedure described in paragraph 10
has been followed, and no readable audio voltage has been obtained
on the QUTPUT 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
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terminal of the test unit and placing the wire close to the receiver
antenna.

¢. 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 1-f secondary
trimmer, and the first i-f primary trimmer last. See Figure 5. All
i-f trimmers are adjusted for peak output meter reading. As the i-f
trimmers are aligned, loosen 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 alignment of the i-f circuits. The above align-
ment adjustments must be performed very carefully for good results.
Go over them a second time.

d. After the i-f adjustments have been made, complete the pro-
cedure by adjusting the receiver antenna adjustment screw and the
receiver tank adjustment as described in paragraph 10.

13. Testing Batteries BA-37 and BA-38.

a. Use Test Equipment IE-17-E for this test, but be sure that the
external heavy-duty batteries are disconnecied. The radio set chassis
with both erystals in place 1s mounted in the test case, connected to
the test unit, and then placed in the test stand with antenna rod
extended. The MASTER SWITCH of the test unit should be OFF.
The press-to-talk switch must be in transmil posilion. Place radio set
batteries BA-37 and BA-38 in the compartment of the test unit.
Close and secure the compartment cover. See Figure 6. MODU-
LATE TESTER switch must be OFF.

b. Place the MASTER SWITCH on the test umt 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 the test unit in BA-38, 0-150
V. D.C. position and observe the meter reading. Be sure the sel is in
transmil position. The normal meier readings will be between 75 and
103.5 volts. If the voltage is below 70 volts, the battery should be
discarded and replaced with a new one,

d. When it becomes necessary to discard Baltery BA-37 orBatlery
BA-38 because of low voltage, bolh balleries in the radio sel should be
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replaced at the same iime. Batteries which are near the lower voltage
limit may be used, but they will reduce the overall performance
of the radio set.

e. Batteries BA-37 and BA-38 may be used in emergencies for
presetting and alignment, but work must be done quickly because
the combined drain of the radio set and test equipment will quickly
exhaust them.

14. Precautions During Operation.

a. The press-to-talk switch on Test Case CS-81-E must be OUT
for all receiver tests and must be held N with one hand, during all
transmitter tests.

b. The test case must be grasped with one hand during all receiver
alignment procedure,

¢. The MASTER SWITCH must be turned OFF before changing
batteries or harness terminal board connections and when test unit
is not in use. Test unit is ON when MASTER SWITCH is in any
other position.

d. When testing Batteries BA-37 and BA-38 disconnect the ex-
ternal battery wires from the pin jacks on the test unit. After this
test, remove the batteries, close and fasten the battery compartment
door with the latching bolt.

e. After connecting external batteries, check battery types and
connection polarities carefully before turning the MASTER SWITCH
from 0?‘ F.

J. Do not permit Batteries BA-37 and BA-38 to remain in the bat-
tery compartment for any extended period of time.

g. The MODULATE TESTER switch must be ON when oper-
ating the PRESS to MODULATE TRANSMITTER switch.

h. The MODULATE TESTER switch must be OFF when check-
ing crystal activity.

i. Always keep the crystal compartment cover closed, unless in-
structed otherwise during test procedure,

J. Antenna current meter (M2) and the lest unit meter (M1) are sen-
sitive instruments. Do not abuse them mechanically or electrically.
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k. Do not abuse the test unit harness terminal board. The special
contacts and latching pins are accurately aligned to fit the contacts
and latching receptacles on the terminal board of the radio set
chassis.

I. When Test Equipment IE-17-E is not in use, remove the antenna
capacitor control (102) from the antenna and insert it into the hollow
tube of the test stand. Also mount the harness terminal board and
screwdriver (159) in the receptacles provided in the test unit cover
(152). Coil up the polarized battery wires (153, 154, 155 and 156)
and place them on the test unit panel. Put the test unit cover on the
test unit and fasten in place.

m. DURING THE TESTING AND ALIGNMENT OF RADIO
RECEIVER AND TRANSMITTER BC-611, THE STEPS AND
PROCEDURE OUTLINED IN PARAGRAPHS 8 THROUGH 13
MUST BE CAREFULLY FOLLOWED FOR SATISFACTORY
OPERATION OF TEST EQUIPMENT IE-17-E.

Section III
FUNCTIONING OF PARTS

Test Equipment IE-17-E. . . ......ooiiiiiiiiiiiirinrreensearnaneeanns 15

15. Test Equipment IE-17-E.

a. Antenna A-82-A (Arlificial).—As explained in Paragraph 2a.,
the antenna is mounted on Test Stand FT-252-E when in use. See
Figure 2. It serves as a dummy or artificial antenna for Radio Re-
ceiver and Transmitter BC-611, during test and alignment procedure
on the radio set. The antenna connection (105) provides for connec-
tion to the antenna rod of Radio Receiver and Transmitter BC-611.
The antenna current meter (M2) indicates transmitter antenna cur-
rent, both unmodulated and modulated, when the antenna switch
(54) operated by lever knob (103), is in the TRANS. position and
alter the antenna circuit has been resonated by adjustment of
antenna capacitor (C14). The antenna capacitor control (102) must
be used to adjust the antenna capacitor (C14), to eliminate hand
capacity to the radio set antenna rod. Fixed resistor (R9) acts as a
load on the radio set antenna circuit, See Figures 2 and 7. The
RECEIVE position of antenna switch (S4) and the terminals
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Figure 8—Test Unit [-135-E, Interior View
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marked SIGNAL GENERATOR and GND. in Figure 7, are used
during special laboratory tests on Radio Receiver and Transmitter
BC-611. These tests are not covered in this manual.

b. Test Case CS5-81-E is similar to the radio set chassis housing,
except that holes have been provided to permit access to the align-
ment adjustments. This case permits tuning the radio set under con-
ditions identical to those in normal operation. Do not make tuning
adjustments on the radio set outside the test case, because the addi-
tional capacity introduced, when the chassis is inserted into the
housing, will detune the antenna and the r-f circuits. The knurled
screw, attached to the test case cover (109), fastens the radio set
chassis in the test case. The press-to-talk switch operates the re-
ceive-transmit change-over switch on the radio set chassis. See
Figure 3.

c. Test Stand FT-252-E provides a mounting for Antenna A-82-A
(Artificial). After a radio set chassis has been fastened in Test Case
CS-81-E, the stand serves as a mounting. See Figure 5. CAUTION:
- Do not turn the clampscrews loo light, because the pressure may crack
the housing. See Figures 1 and 2.

d. (1) Test Unit I-135-E is used for the measurement of battery
voltages, battery currents, power amplifier plate current, audio out-
put voltage of receiver and crystal activity. It is also used to pro-
duce a modulated radio frequency signal source for the alignment of
the receiver. A 1000 c.p.s. audio frequency 'source is available and
is used for determining the modulation capability of the trans-
mitter. The chassis of the test unit contains the a-f and r-f oscillators,
the MODULATE TESTER and MODULATE TRANSMITTER
switches, and the crystal test socket. See Figures 4, 5, 8 and 10.

(2) The radio frequency signal source is a Pierce crystal oscilla-
tor and makes use of the transmitter crystal, contained in the Radio
Receiver and Transmitter BC-611 (or a spare crystal of the same
[requency), to generate a signal of the carrier frequency. This radio
[requency oscillator is also used to check the activity of both the re-
ceiver and transmitter crystals by measuring the oscillater grid cur-
rent. This measurement is made with MASTER SWITCH (S3)
turned to CRYSTAL ACTIVITY, 0-1.5 MA. D.C. In Figures 8
and 9, VT-174(V1) is the r-f oscillator tube.
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(3) The audio frequency signal source is an oscillator generating
a signal tone of 1000 cycles per second. This tone is used to modulate
the radio frequency oscillator and also can be applied to the micro-
phone input terminals of the transmitter. In Figures 8 and 9, VT-
173(V2) is the a-f oscillator tube.

(4) Batteries BA-37 and BA-38 may be tested by inserting them
into their respective compartments. Be sure to tighten the battery
compartment door latching bolt after inserting the batteries. See
Figure 6. Do not use these batteries during the testing and align-
ment of the radio set. See Paragraph 13e¢. The four polarized battery
wires provide connections between the pin jacks on the test unit and
external heavy duty A and B batteries. See Figure 5. CAUTION:
Do nol permil Batteries BA-37 and BA-38 to remain in the batlery
compartmen! for any extended period of time.

(5) When the harness terminal board of Test Unit F-135-E is
connected to the chassis of Radio Receiver and Transmitter BC-611,
the functions of the various positions of the MASTER SWITCH
are as follows: See Figure 4.

(a) OFF disconnects A and B batteries from the chassis of
Radio Receiver and Transmitter BC-611, and from the radio fre-
quency and audio frequency oscillators in the test unit. The radio
set chassis and test unit oscillators are ON in all other positions of the

MASTER SWITCH.

(b) BA-37, 0-3 V.D.C.—In this position the meter reads the
A battery or BA-37 voltage in either the receive or transmit position
of the radio set. Take reading on the 0 {0 3 D.C. VOLTS scale of the
meter.

(c) BA-37, 0-600 MA. D.C.—In this position the meter reads
the A battery or BA-37 current drain of the radio set, in either the
receive.or transmit position. Take reading on the 0 to 60 D.C. MILLI-
AMPERES scale of the meter and multiply the reading by 10,

(d) BA-38, 0-150 V.D.C.—In this position the meter reads the
B3 battery or BA-38 voltage in either receive or transmit position of
the radio set. Take reading on the 0 to 15 D.C. VOLTS scale of the
meter and multiply the reading by 10.

(e) BA-38, 0-600 MA. D.C.—In this position the meter reads
the B battery or BA-38 current drain of the radio set, in either the
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receive or transmit position. Take reading on the ¢ fo 60 D.C. MIL-
LIAMPERES scale of the meter,

(f) PWR. AMP., 0-15 MA. D.C.—In this position the meter
reads the current drawn by the plate circuit of the radio set power
amplifier, in either receive or transmit operation. Take reading on
the 0 to 15 D.C. MILLIAMPERES scale of the meter.

(g) OUTPUT, 0-60 V.A.C.—In this position the meter reads
the audio output voltage of the radio receiver and is connected across
the Receiver (139) (earphone) in the test unit. Take reading on the
0 to 60 A.C. VOLTS scale of the meter.

(h) CRYSTAL ACTIVITY, 0-1.5 MA. D.C.—In this position
the meter reads the grid current of the test unit radio frequency
oscillator, when a crystal is inserted into the crystal socket of the test
unit. See Figure 5. During this test, the MODULATE TESTER
switch must be OFF. Take reading on the 0 to 15 D.C. MILLI-
AMPERES scale of the meter and multiply the reading by 0.1.

(6) The slide switch (52) marked MODULATE TESTER, pro-
vides 1000 cycles tone modulation for the test unit radio frequency
oscillator carrier, when at ON. When at OFF, the filament circuit
of the test unit audio oscillator tube (V2) is turned off.

(7) The PRESS to MODULATE TRANSMITTER switch
(S1) applies a 0.1 volt 1000 cycle tone to the microphone input cir-
cuit of the transmitter, so that the modulation capability may be
determined. The MODULATE TESTER switch must be ON for
this test.

(8) An earphone and microphone, marked Receiver (139) and
Microphone (140), are provided in the test unit. These can be used to
listen to the audio output of the receiver or to modulate the trans-
mitter by speaking into the microphone, See Figure 4.

(9) The crystal compartment cover of the test unit slides open
and closed. It permits radiation control of the radio frequency
oscillator carrier during receiver alignment. Radiation is minimum
when the cover is closed and maximum when open. The crystal must
be inserted into the two lower socket contacts. The spring clip ter-
minal, mounted on the crystal socket and marked RF QUTPUT, is
Lo be used to hold a short length of wire when a greater signal must be
radiated. See Figure 5,

29



T™ 11-311

Ol = bl =d

AILVHLENTTI

QHYOd TYNINYIL
BSINMYH 40 IAISLAO
aNY SISSYHD LINN
1831 40 dOL “JINV
LINM 1831 40 Hy3H

OALYDION! IS IMEIHLD
S33TINN ANNOHS
Ol IHY S3IOVLI0A

L53L

FOYLTOA TYMINMAL
13003 WOd 2LINDOR
WONL QIAONIH
FUVIZAL ELI-LA
BUIA) #L1-1A S3ENL

031V 0IaNI
ITMYIHLO 55 ITHN
UoaAS’l -0 e-va)
7 NOILISOd NI 81
(£5) HOLIMS HILSYW

“SAINILLIYE ALNG
AAYIH TIWNWILNI
oA 06" AR 38N

FWOILIONOD

1931

RELLL]
LiNn 1531

»

Nid BNIN20T

= 03y

%
®

I

@ F—auvos TvNinEIL

BL70A B +

il

N 38 LSAM (25
LETEET

. 11

J.frlﬂ_wmd_.—u

1INN LB3L

@ o @ =0l

o

© °

BLT0A 08 + .\\

Figure 11—Test Unit I-135-E, Location and Voltage Diagram

30



T™ 11-311
15-16

(10) The harness terminal board provides facilities for attaching
and fastening to the terminal board on the chassis of Radio Receiver
and Transmitter BC-611. It completes all the necessary circuits be-
tween the radio set and the test unit, required for the testing and
alignment of the radio set. See Figures 4 and 5.

(11) The removable test unit cover (152) has receptacles for the
harness terminal board, screwdriver (159) and an instruction book.
Replace these items in the cover and fasten the cover to the test unit
when the equipment is not in use.

(12) The narrow blade of screwdriver (159) is used for alignment
adjustments and the wide blade to release the screw in the top cover
of the radio set housing.

Section 1V
MAINTENANCE
Paragraph
L s T s e M O S e i e 16
Procedure in Case of Equ;pment Failure: oo s S sam s s e i s 17
Replacement-of Parb o s o s S I e e g 18

16. Servicing.

a. Caution.—Use care in servicing this equipment. Using personnel
will make only such repairs as are of a mechanical nature. Servicing,
which requires circuit analysis, and replacement of electrical parts,
should be attempted only by competent personnel supplied with
adequate equipment. An inexperienced operalor, in allempting lo
locate and repair a minor trouble which a compelenl man could service
in a few momenis, may damage Lhe equipment lo such an extent as lo re-
quire ils shipmenl to a depot for repair.

b. Signal Corps standard Test Set I-56-D or equal shall be em-
ployed to test tubes, circuit currents, resistances and voltages. (Cur-
rent, resistance and voltage values given herein are nominal and will
vary slightly with different units and different measuring equip-
ment., )

¢. When parts are Lo be disassembled, always place all screws,
washers, lock washers and small parts removed in a suitable con-
tainer, so that they will not become lost before reassembly takes
place, (The cover of Test Umt 1-135-E 18 a suitable container.)
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17. Procedure in Case of Equipment Failure.

a. Refer to Figure 12, Trouble Location and Remedy Chart.
Failure to obtain nominal readings in MASTER SWITCH positions
7 and /or 8 may be due to defective filaments in tubes (V1) or (V2).
This defect is checked by connecting the 250 MA range of the Com-
bination Tester of Test Set 1-56 in series with the +EXTERNAL
1.5 V. A battery lead, observing the proper polarity of the test leads
of the combination Tester. For this test, disconnect the harness
terminal board from the radio set. With the MASTER SWITCH
in Position 2 and MODULATE TESTER SWITCH ON, total cur-
rent of 150 MA indicates that the filaments of both tubes are intact.
With MODULATE TESTER SWITCH OFF, total current of 104
MA is nominal and is the filament current of the r-f oscillator tube
(V1). Do not make any other test for tube filament continuity, be-
cause of the danger of burning out the tubes.

b. Remove the panel of Test Unit I-135-E by releasing the eight
retaining screws around the edges. Lift out the panel and place it
with respect to the case as illustrated in Figure 8. Remove tubes
VT-174 and VT-173 before making point-to-point voltage tests
given in Figure 13. The tube shields are removed by making a one-
quarter turn and pulling straight out. The tubes come straight out
and their withdrawal from the sockets may be aided by a slight
rocking motion.

¢. The terminals of meter (M1) must be shorted as described in the
test conditions, prior to making point-to-point resistance tests given
in Figure 14. It is necessary to short the terminals because all stand-
ard ohmmeters pass more current than may be safely passed through
the meter (M1). Do not turn or adjust the round head machine
screws on the back of Meter (M1), because these act as a magnetic
shunt on the meter movement and are permanently adjusted at the
factory for the basic meter sensitivity.

18. Replacement of Parts.

a. Harness.—If the terminal panel alone is damaged beyond repair
replace with terminal panel (127). The small pins (IP) on the term-
inal panel must be vertical to the panel. If accidently bent, they
may be straightened with pliers. If the cable has been damaged be-
yond repair, release cable clamp (143) in Figure 11 and pry open
the part holding the cable. Identify on the schematic diagram
(Figure 9) each wire from the cable, noting particularly how the
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braided shield is grounded through a soldering lug and to the—1.5
volt external battery pin-jack. The microphone shielded braid is
also grounded at terminal panel (134) in Figure 11. The cable wires
and braided shield are to be unsoldered and withdrawn from the
panel. Install a new cable and terminal board (128). Before attaching
cable clamp (143), wind not less than two layers of friction tape on
the part of the cable which will be held by the cable clamp (143).
Squeeze the clamp snug around the cable with pliers but do not
crush the cable. Remount the clamp, using the soldering lug of the
ground connection for the braided shield as a lock washer. Recheck
the cable connections to MASTER SWITCH (S3), short meter
(M1) and make point-to-point resistance tests in accordance with
Figure 14,

b. Microphone or Receiver. (Note: These unils are not inierchange-
able.) Unsolder the connections. Pivot one spring retaining clip 90°
on its axis. Remove microphone (149) or receiver (139) and replace
with a duplicate unit. Be sure the unit is held firmly in place by the
spring retaining clips.

¢. Removal of chassis. Unsolder capacitor (Cl13) from grounding
lug on end of chassis toward MASTER SWITCH (S3). See Figure 11.
The crystal compartment cover must be half way open. Release the
three screws which hold the chassis to the panel. There is sufficient
flexibility in the wiring from the chassis to the test unit panel so that
minor repairs can be made without unsoldering these wires. See
Figure 10 for locations of parts.

d. Modulation Switch Bracket (157) is attached to the chassis with
two machine screws. To remove the switch bracket, release these
screws and unsolder the connecting wires. When the switch bracket
is replaced and the chassis is attached to the panel, test switches
(S1) and (S2) for freedom of movement and electrical operation.
Two slots in the chassis allow alignment of switches (S1) and (52)
with the panel openings. If repair of the chassis has necessitated re-
moval of the chassis wiring to MASTER SWITCH (S3), recheck
the color coding of the wires to the terminals on the MASTER
SWITCH and make point-to-point resistance tests described in
Iigure 14 before attaching batteries or installing tubes (V1) and (V2).

¢. The markings on tubes (V1) and (V2) must agree with the tube
type nomenclature stamped on the chassis adjacent to each re-
spective tube socket,
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Test Unit I-135-E, Test Conditions
1. Set up Equipment IE-17-E according to Paragraph 4.
2. Follow instructions given in Paragraphs 5 and 8a through 8.

3. Secure Radio Receiver and Transmitter BC-611 which is known
to be in good operating condition.

4, Secure a good spare crystal of the transmitter crystal frequency
and insert it into the test unit crystal socket.

5. Press-to-talk switch must be held IN for tests on MASTER
SWITCH positions I, 2, 3, 4, 5 and 6 and is QUT for positions
7 and 8.

MASTER Nominal
SWITCH Refer o Reading *Probable Faulis:
Positions Parggraphs (approximate) (Reading almormal)
1. OFF 1] D-53
2.03V.D.C. 11a, 116 & 11c| 1.35 t0 1.5 V. | D-M1, D-53, D-56
3.0-600 MA. D.C. | 11¢ 300 MA. D-S3, D-59, D-127
4, 0-150 V, D.C. 11c T5toB0 V. D-53, D-57
5. 060 MA. D.C. | 11¢ 30 MA. D-S3, D-60, D-127
6.0-15MA. D.C. | 114 7 MA. D-83, D-61, D-127
7.0-60 V. A.C. 10a,¢c,d, eand [ 40 V. MAX. D-RECT, D-53, D-V2,
123 & ¢ D-58, D-127
B.0-15MA.DC. | 9 0.3 to 0.8 MA. | C3,C5,C13, D-CHI, D-R],
D-R2, D-53, D-V1, D-62.

Antenna A-82-A (Artificial), Test Conditions

Test Unit and radio set must be operating normally on Transmit.
Follow instructions in Paragraph 1le. Antenna switch (S4) is in
TRANS. position. Hold press-to-talk switch IN.

Symplom *Probable Faulls
No reading on M2 C-14, D-M2, D-R9, D-52, D-105
Abnormally low reading on M2 D-M2, D-R9, D-105
Abnormally high reading on M2 D-RS.

*Probable Faults: C (#) Shorted Capacitor. D-(Ref. No.) Defec-
tive part. A broken wire, a short circuit or ground are common
faults for each test.

Figure 12—Test Equipment [E-17-E, Trouble Location and Remedy Chart,
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Test Conditions:

1. D-C Voltage tests are made with the Volt-Ohm Tester of Test
Set 1-56. (Test battery voltages with Test Set I-56 before con-
necting to test unit. They must test 1.5 and 90 volts.)

2. Use external heavy duty 1.5-volt A and 90-volt B batteries.
See Paragraphs 1¢ and 5.

3. Tubes (V1) and (V2) are removed for these tests.

4. MASTER SWITCH (S3) is turned to position 2, (0-3V. D.C.).
MODULATE TESTER SWITCH (52) must be ON.

5. All voltage tests are made from the point designated to ground.
The positive “V +” test lead goes to the point of test. The nega-
tive “V—"" test lead is grounded to the test unit chassis, panel or
to the grounded locking pin of the terminal board. See Figures
9 and 11.

6. Immediately upon finding abnormally low or no voltage dis-
connect batteries and use Figure 14.

Designaied point Volimeter|Nominal

of Test Range | Volls *FProbable Faulis
A+ Terminal Board 3V 1.5 |D-53 (If less than 1.4 volts, discon-
. nect battery)
B+ Terminal Board | S0V o0 (If less than 75 wolts, disconnect
batteries.)

Terminal 4 of Socket V1| 300V 88 C2, C4, C7, C8, C9, D-CH3, D-R3,
D-S3; D-TR1, D-60

Terminal 6 of socket V1| 300V B8 D-CHI, if previous tests are normal,
Terminal 2 of socket V2| 300V 80 D-TR1, it previous tests are normal.
Terminal 3 of socket V2| 300V | &7 D-R6, if previous tests are normal.

Terminals 1 & 7 of
socket V1 av 1.5 |Ch, C12, D-CHZ, D-59

Terminal 7 of socket V2 av 1.5 |D-82, il previous tests are normal

—rde

*Probable Faults: C(§) Shorted Capacitor. D-(Ref. No.) Defec-
tive part. A broken wire, a short circuit or ground are common
faults for each test,

Figure 13— Test Unit 1-135-E, Point-to-Point D-C Voltage Table.
36



T™ 11-311

Test Conditions:

1. Use VOLT-OHM Tester of Test Set 1-56 and use range indicated
in “Ohmmeter range’” column.

2. Remove tubes (V1) and (V2). Disconnect batteries.

3. Short meter (M1) terminals with a length of bare wire during all
resistance tests. (Be sure to remove this wire before remounting
test unit panel in test unit case.)

4. Turn MASTER SWITCH (S3) to BA-37, 0-1.5 V. D.C. (Posi-
tion 2). Slide MODULATE TESTER SWITCH (S2) to ON.
5. See Figures 9 and 11.
Ohms
Ohmmeler| Nom-
From To Ranpe mnal *Probable Faulis
A+ Terminal Board | Ground Rx1000 | Infinite|C6, C12, D-53
B+ Terminal Board | Ground Rx1000 # C2z, C4, C7, C8, C9,
D-53
3 of socket V1 Ground Rx1000 | 50,850 |C3, C5, D-R1, D-R2
D-62
6 of socket V2 Ground Rx1000 851,250 |D-R4, D-R5, D-R7
—IP Terminal Board |Ground Rx1000 | Infinite D-53
+1P Terminal Board |Ground Rx1000 |Infinite !D-S:j:
2 of socket V2 3 of socket V2 | Rx100 | 10,160 |D-R6, D-TR1
4 of socket V1 B+ Terminal | Rx100 5,170 |C2, C4, C7, CB, C9,
Board D-CH3, D-TR1, D-R3,
D-60 '
MIC Terminal Board |Ground Rx100 3,600 [D-S1
REC Terminal Board |Ground Rx10 1,150 |D-53
2 of socket V2 4 of socket V2 | Rx10 570 |C-10, D-TR1
6 of socket V1 4 of socket V1 | Rx1 35 |D-CH1
7 of socket V1 7 of socket V2 | Rx1 0 |D-52
7 of socket V1 A+ Terminal | Rxl 1 |[C6.C12, D-CH2, D-53,
Board D-59
—IP Terminal Board | +IP Terminal | Rx1 14 [D-61

#Initial low resistance followed by a steady reading in excess of 35,000 ohms,

*Probable Faults: Ci{#) Shorted Capacitor.

D-{Ref. No.) Defective Part. A

broken wire, a short circuit or ground are commeon faults for each test,

Figure 14—Test Unit 1-135-E, Point-to-Point Resistance Table,

o6
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[A. G. 062.11 (11-6-42).]
By order of the Secretary of War:

G. C. MARSHALL,
Chief of Staff

Official:
J. A. ULIO,
Major General

The Adjutani General.

Distribution:—IBn and H 7 (3); IC4, 7, 11 (5). '
{For explanation of symbols see FM 21-6)
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