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REPORT OF MAJOR FAILURE

In the event of major failure of any of the component units of
this equipment, a report shall be submitted in the form indicated below.
Copies of this report shall be forwarded to the Chief of Signal Section,
Air Service Command, Patterson Field, Ohio, and to the Director Signal
Corps Aircraft Signal Service, Wright Field, Ohio.

Contract or Order Number.
Organization and station.
Nomenclature of Equipment.
Nomenclature of component unit.
Date and nature of failure.

Type of airplane in which installed.
Recommendations.
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DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED OR USED
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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,

BY THE ENEMY. BURN ALL PAPERS AND BOOKS.

Means: -
1. Explosives, when provided.
2. Hammers, axes, sledges or whatever heavy object is readily available.
3. Burning by means of incendiaries such as gasoline, oil, paper or wood.
4. Grenades and shots from available arms. .
5. Where possible, and when time permits, bury all debris or dispose of it in streams
or other bodies of water.
Procedure: -
1. Obliterate all identifying marks. Destroy nameplates and circuit labels.
2. Demolish all panels, castings, switch- and instrument-boards.
3. Destroy all controls, switches, relays, connections and meters. ,
4. Rip out all wiring in electrical equipment. Smash gas, oil and water cooling
systems in gas-engine generators, ete.
5. Smash every electrical or mechanical part whether rotating, moving or fixed.
6. Break up all operating instruments such as keys, phones, microphones, etc.
7. Destroy all classes of carrying cases, straps, containers, ete.
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INSTRUCTION BOOK
FOR

Pars. 1-2

OPERATION AND MAINTENANCE

RADIO RECEIVER BC-348-E

RADIO RECEIVER BC-348-M

RADIO RECEIVER BC-348-P
SECTION I

GENERAL DESCRIPTION
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Ficure 1-—RApi1o RECEIVER

1. GENERAL

Radio Receiver BC-348-E, Radio Receiver BC-
348-M and Radio Receiver BC-348-P are identical
both electrically and mechanically.

_Each radio receiver is a locally controlled, 8
tube, 6 band superheterodyne receiver intended
for use in U. S. Army Aircraft, and covers the fre-
quency ranges 200 to 500 kilocycles and 1.5 to 18
megacycles. These receivers are not intended for
remote control, and no features or units have been
provided for remote operation. They are capable
of voice, tone or c-w reception with manual or
automatic volume control. When equipped with

tubes, dial lights and fuses, and with the antenna,
ground and primary power source connections
properly made, these receivers become complete
and operative equipments by the addition of head-
sets, as all coils and the high-voltage power supply
units are contained within the receivers. The total
power consumed by these receivers is 56 watts
from a 28 volt d-c source.

2. COMPONENT UNITS

The following is a list of the component units
of these receivers:
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Par. 2 GENERAL DESCRIPTION
Dimensions Weight
Quantity Component (Inches) (Lbs.)
1 Fuse FU-35 11/4 x 1/4 dia. 0.008
2 Lamp LM-27, each 1% x 3/8 dia. 0.005
1 Mounting (not including plugs PL-P103 175 x 84% x 184 4.1
or PL-Q103)
1 Plug PL-P103 (straight) 156 x 245 x 231 0.34
1 Plug PL-Q103 (angle) 1% x 245 X 35% 041
1 Radio Receiver (including Dynamotor and 107 x 9% x 18 39.6
Mounting and equipped with all accessory
components except headphones)
1 Tube VT-48 43 x 1% dia. 0.08
1 Tube VT-65 25 x 1% dia. 0.06
1 Tube VT-70 431 x 1% dia. 0.09
3 Tube VT-86, each 3% x 17 dia. 0.07
1 Tube VT-91 3% x 14 dia. 0.07
1 Tube VT-93 3% x 14% dia. 0.07
1 Voltage Reg., RCA 991 17 x % dia. 0.014

Ficure 2—BortoM AND BacK VIEw oF CABINET

2

Total weight 44.917 ‘
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GENERAL DESCRIPTION

Pars. 3-5

400

F1GURE 3—MOUNTING BASE

3. CABINET

The receiver cabinet is of spot-welded alum-
inum construction with black wrinkle finish,
and is embossed on top and back to add rigidity
and strength. The panel (front) end allows the
removal of the receiver chassis which runs on
the stainless steel strips mounted in the end
corners of the cabinet. Two tapped inserts are
placed in the rear to receive the thumb screw
rods which secure the chassis in the cabinet.
A cutout in the rear bottom permits the entrance
of Plug PL-P103 or PL-Q103. An aluminum
casting is mounted over this cutout and acts as
a seal between the cabinet and the chassis. The
bottom of the cabinet is reinforced by a stainless
steel plate to which are attached the four mount-
ing studs for securing the cabinet to mounting.
Two snap slides are mounted on the downward
projection of the front of the stainless steel plate.

4. MOUNTING FT-154-E, FT-154-P or FT-154-W

The mounting is constructed of stainless steel
except for the aluminum base which carries the
mounting holes and to which are attached the
bases of four shock absorbers. To the top of the
shock absorbers is fastened the stainless steel
support, which provides for the attachment of
the receiver cabinet by means of studs and snap-
slides. Grooves are provided in the stainless
steel support to facilitate the engagement of the
studs of the cabinet with the mounting.

5. PLUG PL-P103 AND PL-Q103

The plug, attached to the mounting by screws,
is provided with eight terminals which are ac-
cessible upon removal of the rear cover of the
plug housing. The plug, when provided with a
straight outlet, becomes Plug PL-P103. A right
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GENERAL DESCRIPTION

Fi16ure 4—PLuG PL-Q103 WitH TERMINAL RECEPTACLE DISASSEMBLED
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Ficure 5—PLuc PL-P103 WiTH TERMINAL RECEPTACLE ASSEMBLED
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GENERAL DESCRIPTION

Pars. 5-8

angle outlet which may be mounted so as to join
the cable in any of three horizontal positions, to
the right, left or back of the receiver, may be
used with the plug, making it Plug PL-Q103.

6. CHASSIS

The chassis consists of an aluminum. casting
mounted between two end plates of sheet alum-
inum which serve as runners and guides when
placing the chassis in the cabinet. The end plates
are provided with cutouts to facilitate servicing.

7. PANEL

The front panel is attached to the chassis and
to the front end plates by screws. Two handles
are mounted on the panel.

Two thumb-screw

DYNAMOTOR
252 253 255

. { ’
[

102-2 107 59 361

102-1 276

256 254 251 10FA 260 259

rods secure the chassis in the cabinet and pass
through a cutout covered by a plate which is pro-

vided to give access to the wiring under the r-f
tube shelf for servicing and maintenance. The
following panel items are mounted on the front
of the panel:

Antenna and ground binding posts; antenna
alignment control; dial light rheostat control;
tuning control; band switch control; dial window
housing which covers the dial lights; beat fre-
quency control; crystal filter control; volume
control; AVC-OFF-MVC control; C-W OSC. con-
trol; and two telephone jacks.

8. DIAL AND MASK ASSEMBLY

The dial and mask assembly is mounted on an
aluminum casting which carries the gearing of

258 2517

¥

103

!

i

D IC B IFA

. F1cURE 6—CHAss1s, PANEL REMOVED
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GENERAL DESCRIPTION

the tuning condenser drive and the detent. This
unit is attached to the front panel and connects
to the band switch drive shaft through a coupling
of the Oldham type. The dial is divided into six
frequency bands and the dial and tuning con-
denser are so geared to the tuning control shaft
that the tuning condenser covers the frequency
range indicated on the dial for each band in ap-
proximately 90 revolutions of the tuning knob.
Split gearing is used extensively to minimize
backlash. A positive stop is provided to prevent
undue pressure on the gears and to limit the
travel of the dial and tuning condenser. A mask,
with suitably located and marked windows, is
mounted before the dial. The mask is controlled
by the band change switch and is positioned by
the star detent.

9. ILLUMINATION

The receiver tuning dial is illuminated by
means of two dial lights (Lamp LM-27) whose
brilliancy is controlled by the DIAL LIGHTS
rheostat.
use when the illumination is not desired. The
dial lights are located beneath a readily remov-
able housing which permits the easy replacement
of a dial lamp during flight.

This rheostat has an off position for

10. R-F AND OSCILLATOR UNITS

The antenna, r-f, 1st detector and oscillator sub-
assemblies are mounted on the right rear portion
Each sub-assembly consists of
the r-f coils, trimmers and band switch wafers

of the chassis.

FicurRe 7—REAR VIEw, DETAIL OF PRECISION DI1sL MECHANISM
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GENERAL DESCRIPTION

with the necessary fixed capacitors and resistors.
Passing through all of these sub-assemblies is the
band switch drive shaft which is pulled out from
the right end of the receiver chassis before a sub-
assembly is removed.

Three grounding straps are provided for the
purpose of bonding the antenna unit, r-f unit,
and the oscillator unit cans to the tuning con-
denser.

11. I-F TRANSFORMER, C-W OSCILLATOR
AND CRYSTAL FILTER

These units are mounted on the left front por-
tion of the chassis. The variable capacitor of the
c-w oscillator is controlled through a flexible
shaft terminating in a knob on the front panel.
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EMPLOYMENT

Par. 12

SECTION II

NOTE—No attempt at either mechanical or elec-
trical servicing of these receivers should be
made except at Signal Corps Repair Shops and
Signal Corps Radio Sections (or Signal Sec-
tions) at Air Depots, unless suitable shop and
testing facilities are available and authority to
repair has been granted by the Corps Area Sig-
nal Officer. A standard signal generator, a
phantom antenna, Test Set I-56-C, and other
like equipment should be used for alignment
purposes and instructions in this book care-
fully followed.

12. INSTALLATION

- The most important considerations necessary
for the successful installation and operation of
this receiver are as follows:

TO
\F

(

PLUG
[ : GROUND
:—//
b3S THESE LEADS NOT TO BE
=22 6 CONNECTED TO PLUG IF
3 T OUTPUT 1S DESIRED AT
RECEIVER, ONLY.

[FSHIELDING TO BE

oUTPUT

EMPLOYMENT

a. Unpacking

Carefully open the packing box and remove
the cardboard cartons which it contains.
Open each of these cardboard containers;
one contains the receiver in its cabinet; the
other holds the mounting base assembly.
Take the receiver chassis from the metal
cabinet and remove the cardboard reinforc-
ing material which is packed around the
dynamotor. Clean the receiver of any sur-
plus packing material or dust, replace it
within the metal cabinet, and put the cabinet
upon the mounting base assembly.

. Mounting

The receiver should be mounted on a plane
surface with sufficient clearance being al-

TRANSMITTER RELAY

(CLOSED FOR
RECEIVING
20 MA.(MAX.)
+200V. FOR AUXILIARY
EQUIPMENT WHEN NEEDED
BETWEEN X2 aND¥5

IF TRANSMITTER 1S NOT
INSTALLED THESE LEADS ARE
NOT TO BE CONNECTED TO THE PLUG

A JUMPER AT THE PLUG
SHOULD BE USED TO CONNECT
TeERMINALS *2 &6

INTER PHONE
REQUIRED

THESE LEADS MAY BEg
REPLACED BY A SINGLE
CONDUCTOR

CONNECTED To TERMs » .
To TERM¥S To TERM ¥ 1 To Termis| | 1o TERMP2
# £ Y 4
To TERM #3 To TERM™  TO TERM S To TERMFT
THESE LEADS JOINED AT BATTERY
OR MAIN BUS ,AND NOT AT PLUG
THESE LEADS MAY
|| Be REPLACED BY A | |
SINGLE CONDUCTOR <
+

POWER K SOURCE

FiGureE 10—PLUG AND CABLE CONNECTIONS

11
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EMPLOYMENT

e

lowed on all sides to permit free action of the
shock absorber mounting. The mounting
should be permanently attached to the rigid
members of the plane. The drilling plan of
the mounting is shown in Section V, Figure 38.

. Power Connections

)

The leads to the primary power source are
connected as shown in Figure 10. The paral-
lel connected lead from plug terminals 3 and
4 may be replaced by a single conductor of
cross section equivalent to the two separate
leads. Similarly, the parallel connected leads
from plug terminals 7 and 8 may be replaced
by a single conductor of equivalent cross
sectional area. The power source to which
these leads are connected should be 28 volts
d-c for this equipment,

Transmitter Connections

Provisions have been made for the protec-
tion of these receivers when the associated
transmitter is being used. Leads from plug
terminals 2 and 6 should be wired to con-
tacts on the transmitter relay. If the trans-
mitter is removed from the installation, or
if these receivers are being installed without
an associated transmitter, the wires from plug
terminals 2 and 6 must be connected together
to have the receivers operate.

Output Connections

The output of this receiver has been brought
to plug terminals 1 and 5 and to the two
front-panel jacks. Leads from these ter-
minals should be wired to the interphone
system or as otherwise desired. If the output
is desired only at the receiver, it should be
taken directly from the phone jacks and no
connections made to plug terminals 1 and 5.
The output transformer has two output
impedances available at its terminals. These
are terminal $5 for high (4000 ohm) im-
pedance output, or terminal #6 for low (300
ohm) impedance connection. These ter-
minals are marked both with numbers, and
with the designation HI and 1.O on the trans-
former terminal board, and a detailed connec-
tion diagram on the top of the transformer
shows that the green lead of the audio jack
is shifted between these terminals according
to the output impedance desired.

12

'f. Bonding and Shielding

At the time of installation of this equipment,
care should be taken to insure that the engine
ignition system, generator, and other pos-
sible causes of disturbance are properly
shielded and that bonding of metal parts is
or has been carefully carried out.

. Mounting of Receiver

When proper wiring connections have been
made, place the receiver on its mounting
with the studs on the bottom of the cabinet
entering the slots of the mounting. See that
the cabinet is well down on the mounting
and that all four studs are fully seated, then
push the cabinet towards the rear and secure
in place by the snapslides on the lower front
corners of the cabinet.

. Safety Wire

Safety wire should be passed through the
holes of the snapslide assemblies, care being
taken that the wires are not twisted too
tightly.

i. Ground v

The ground binding post “G” should be con-
nected by a short, direct, low resistance lead
to some grounded metal portion of the plane
and soldered at the point, if practicable.
The lead should have enough slack to pre-
vent vibration being transmitted to the re-
ceiver,

i. Antenna

The antenna circuit aligning capacitor is
such that the antenna circuit can be properly
aligned when using antennas that range in
effective capacitance from 50 to 200 micro-
microfarads. However, satisfactory per-
formance will be obtained on practically any
type of mast, fixed, or trailing wire antenna,
although in extreme cases, that is, very short
mast or very long trailing wire, the most
favorable setting of the antenna alignment
control may not be obtained. In general,
the most effective antenna is one whose
length away from the grounded metal fuse-
lage is the greatest. The receiver should be
located as near as possible to the lead-in in-
sulator and connected from the insulator to
the antenna binding post A by a copper
wire. The lead should have enough slack
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Pars. 12-14

to prevent vibration being transmitted to
the receiver.

13. PREPARATION FOR USE

These receivers are self-contained units, having
their high voltage power supply and -all coil sets
built in. Before installing the tubes they should
be checked with the required tube checker. Be
sure that the proper tubes, well pushed down and
firmly seated in their sockets, are installed, that
the tube shield is properly seated, and that grid
caps fit tightly on the tubes.

Check dial lights and fuse and see that they
are properly and securely placed. Make sure
that the leads to the dynamotor unit are properly
connected at the dynamotor terminal strip and
that the screws holding them in place are tight.
Place the receiver AVC-OFF-MVC switch in
the MVC position, and the band switch on band
2. By means of the tuning control, tune in a
signal at approximately 3.4 megacycles, to max-
imum signal strength. Reduce volume by means
of volume control knob until signal is just audi-
ble. Readjust the tuning control to secure any
additional increase possible. Adjust the antenna
alignment control to give maximum volume.

14. OPERATION

a. Power Switch

Power to the receiver is controlled by the
receiver AVC-OFF-MVC switch. With this
switch in the OFF position, no power is
supplied to the receiver. 'When switched
to either the MVC or AVC position, pow-
er from the primary source is supplied to
the tube heaters and dynamotor placing the
equipment in operation. The screen grid
voltage supply leads are carried out of the
receiver through the power plug to the key-
ing relay of the associated transmitter where
the circuit is opened when actually trans-
mitting (Refer to Paragraph 12d).

b. Operating Test
When the receiver has been completely in-
stalled, an operating test should be made
as follows: _
(1) Plug a headset into one of the jacks

marked . TEL. Set receiver switch to
MVC. The dynamotor should start and

13

after the tubes have warmed up (approxi-
mately 30 seconds), the volume control
knob should be advanced until a slight
background noise is heard. Set band
switch to the frequency band in which test
signals are available.

(2) Using the tuning knob and with refer-
ence to the calibrated scale on the dial,
tune in the desired signal. Nore:—All
tuning should be done on MVC with the
volume control advanced only enough to
give the desired signal strength. In the
absence of a signal the setting of the vol-
ume control can be judged by the loudness
of the background noise. On MVC, with
the volume control set al maximum, very
strong carrier waves will block the receiver
and intelligible signals cannot be received.

(3) Set the receiver switch to AVC. The
desired signal should still be heard.

(4) With the beat frequency adjustment at
zero beat position (arrow on knob point-
ing up), turn the c-w. oscillator switch to
the position ON. An audible beatnote
should be heard which should vary in pitch
when the beat frequency adjustment is
changed. '

(5) With the c-w oscillator still ON, throw
the crystal filter switch to IN. Noise
should be greatly reduced and the signal
can be tuned out by a much smaller move-
ment of the tuning control knob than when
the crystal filter switch is in the OUT
position. -

(6) Turn the dial light rheostat and observe
if control of illumination is secured with
both dial lights functioning.

(7) A check should be made before flight
and with the airplane engine running.
An increase of background noise when
the engine starts, indicates imperfect
shielding, bonding, faulty generator regu-
lator, faulty generator, open filter capaci-
tors, or a combination of these faults.

(8) Always turn the receiver switch to the
OFF position when the receiver is not
to be used. :
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c. Operating Routine

(1) ConTROLS

(a) Aand G

The antenna is connected to the binding
post marked A, and the ground lead to the
binding post marked G.

(b) ANT. ALIGN.

This control varies a capacitor for align-
ing the input circuit to a given antenna.
This adjustment should be made with
the receiver tuned to approximately 3.4
megacycles.

(c) TUNING
This control varies the setting of the
4-gang variable tuning capacitor.

(d) BAND SWITCH

This control selects the desired fre-
quency band as indicated on the dial
mask.

(e) DIAL LIGHTS

This knob controls the intensity of dial
illumination and is provided with an
OFF position.

(f) C-W OSC. ON-OFF

This toggle switch controls the operation
of the c-w oscillator as well as the a-v-¢
time constant for c-w reception.

(9) CRYSTAL OUT-IN

This control permits the insertion of an
i-f crystal filter when extreme selectivity
is desired.

(h) BEAT FREQ.

This control permits vernier adjustment
of the c-w oscillator frequency and in
tuning it should be set near the zero
beat position (arrow on knob pointing

up).
(1) INCREASE VOL.

This control is for sensitivity adjustment
on MVC operation and output Ilevel
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adjustment on AVC operation. When
switching from MVC to AVC or vice
versa, it will generally be necessary to
readjust this control to maintain a given
volume level as only under certain condi-
tions of signal strength will the volume
level remain unchanged.

(j) AVC-OFF-MV(C

This three-position switch in the OFF
position removes all power from the
receiver. In the MVC position the
receiver is operative with manual vol-
ume control, while in the AVC position
the automatic volume control is func-
tioning.

(k) TEL.

These are open circuit jacks providing
connections to the headset.

(2) MopurLaTED SIGNAL RECEPTION

(a) Throw the AVC-OFF-MVC(C switch to
MVC and set other switches and controls
as follows:

C-W OSC - OFF
CRYSTAL - OUT

ANTENNA ALIGNMENT
—Adjust control to give
maximum volume.

(b) Set the band switch to the desired fre-
quency band and adjust the tuning con-
trol to the desired frequency. It is of
great importance that this tuning be ac-
complished with the receiver switch in
the MVC position.

Nore: The AVC position should not
be employed while tuning in a sig-
nal. Tuning should always be done
in the MVC position and with the
volume control advanced only as far
as required for a comfortable out-
put level.

(¢) Increase the volume control until the
desired signal is heard or the back-
ground noise attains a fair level.




WWW.SURVIVALEBOOKS.COM

EMPLOYMENT

" L

«)

o\

#\

Par. 14

(d) Adjust the tuning control until max-
imum output from the desired signal is
obtained. This insures correct align-
ment or proper tuning of the receiver.

(e) If automatic volume control is de-
sired, switch to the AVC position and
readjust the volume control for the de-
sired output level.

(3) C-W RECEPTION

(a) The procedure is the same as outlined
above with the exception that the c-w
oscillator switch is ON and tuning ac-
complished with the beat frequency con-
trol set near the zero beat position (ar-
row on knob pointing up).

(b) After.tuning in the desired signal the
beat frequency control may be varied

15

and the frequency of the beat note ad-
justed as desired.

(¢) Automatic volume control may be em-
ployed for ¢c-w reception by switching to
the AVC position and readjusting the
volume control.

(d) When extreme selectivity is desired
to minimize interference, the crystal
filter is switched IN. A slight re-
adjustment of the tuning, beat frequency
and volume controls may be required
to secure the desired beatnote frequency
and volume level.

Note: The crystal band pass filter is in-
tended primarily for use in c-w re-
ception. However, the added selec-
tivity may at times prove helpful in
receiving modulated signals through
heavy interference.
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SECTION III
DETAILED FUNCTIONING OF PARTS

15. CIRCUITS

Electrically the receiver comprises two stages
of tuned radio frequency amplification preceding
the first detector, a temperature compensated
heterodyne oscillator, three intermediate fre-
quency amplifier stages, a second detector and
one stage of audio-frequency amplification with
a transformer output circuit. A crystal band-
pass filter and beat-frequency oscillator are also
included. The former is for increasing selec-
tivity and the latter for receiving c-w signals.
The schematic and wiring diagrams are shown
in Figures 29 and 30, in Section V.

16. FREQUENCY RANGE AND FREQUENCY
BANDS

The frequency ranges of 200 to 500 kilocycles
and 1.5 to 18.0 megacycles are covered in six
bands which are under the control of a band
change switch. The frequency range for each
of the six bands is given in the following table:

Band Frequency Range
1 200 to 500 ke
2 1.5 to 3.5 me
3 35 to 6.0 me
4 6.0 to 9.5 mec
5 9.5 to 13.5 me
6 13.5 to 18.0 mc

17. INPUT COUPLING

The antenna input circuit is capacitively cou-
pled to the first tuned grid circuit by means of
the antenna alignment capacitor. Sufficient
range is available in this capacitor to permit
alignment for antenna capacities within the lim-
its of 50 to 200 micromicrofarads. The antenna
input circuit is designed for antennas with re-
sistances between 1 and 75 ohms.

18. INPUT PROTECTION

The resistor 50-1 provides a leakage path for
static charges which may be collected on the
antenna. The input circuit will withstand the
application of 250 volts direct current without
damage. For protection against the application
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of radio frequency voltages up to 30 volts rms,
the input circuit provides for the building up of
a protective negative grid bias across the grid
filter resistor 48-1, whenever the input signal is
sufficient to drive the grid into the positive re-
gion, causing grid current to flow. The voltage
drop which occurs across the grid filter resistor
48-1 as a result of this grid current flow is addi-
tive in effect to the other bias supplied the tube,
serving to accommodate extremes of radio fre-
quency input.

19. RADIO FREQUENCY AMPLIFIER

Two stages of tuned radio frequency amplifica-
tion and a third tuned circuit before the first de-
tector comprise the radio frequency preselection
system handling the signal input before delivery
to the grid of the first detector. The two r-f
amplifiers utilize super-control pentode tubes,
Tube VT-86. Separate inductances are employed
for each frequency band. The r-f gain of each
of the six bands is kept uniform by selection of
the turn ratio between the grid and plate circuit
for each of the respective bands. A relatively
low signal level is maintained at the grid of the
first detector tube, thus insuring freedom from
cross modulation interference.

20. FIRST DETECTOR

The first detector employs Tube VT-91 which
has a sharp cutoff characteristic. The low signal
level at the grid of the first detector, together with
the r-f preselection, insures a minimum of unde-
sired responses. The oscillator output is coupled
into the cathode circuit of this tube and separate
cathode coupling coils provide optimum oscil-
lator output for each frequency band.

21. HETERODYNE OSCILLATOR

The heterodyne oscillator employs a tuned
grid, plate feed-back circuit, utilizing a triode
tube, Tube VT-65. The effects of wide variations
in ambient temperature under service conditions
on the oscillator frequency have been reduced to
a minimum by the use of a highly stabilized
tuning capacitor and temperature compensation
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FiGure 11—ANTENNA UNrr

with ceramic fixed capacitors (33, 34, 35, 36).
Individual inductances and trimmers are em-
ployed for each frequency band, and the low
impedance coupling circuit to the cathode of
the first detector insures a freedom from fre-
quency instability with load variation or detector
circuit tuning. On the four lower frequency
tuning bands, the oscillator frequency is higher
than the desired signal by the intermediate fre-
quency. On the two higher frequency ranges,
Bands 5 and 6, the oscillator is on the low fre-
quency side of the desired signal.

18

22. INTERMEDIATE FREQUENCY AMPLIFIER

The intermediate frequency amplifier com-
prises three low gain amplifying stages coupled
by four highly selective, double tuned circuit
transformers. The intermediate frequency em-
ployed is 915 kc. The i-f transformers are tuned
by means of adjustable iron cores and fixed
capacitors. The increased permeability result-
ing from the use of the iron cores contributes
largely to the highly selective transformer char-
acteristics while the lowered tuned circuit im-
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pedance, secured by the relatively large fixed 98 is employed for rough frequency align-
tuning capacitors, provides an inherently stable ment while a panel-operated control permits
amplifier. Tube VT-86 functions as the first i-f fine adjustment of the beat frequency within
amplifier while the pentode section of Tube a range approximately 4,000 cycles each side
VT-70 is employed as the second i-f amplifier. of zero. The effects of ambient temperature
Tube VT-93 as the third i-f amplifier supplies a variations are minimized by the use of a
relatively high level signal to the diodes of this temperature-compensated tuned circuit.
same tube. " The c-w oscillator operates at an extremely
low level, minimizing harmonics and stray

23. C-W OSCILLATOR oscillator pickup. The output is capacitively
a. The c-w oscillator employs the triode section coupled to the plate circuit of the second
of Tube VT-70 (second i-f amplifier tube) amplifier tube by the coupling lead connect-

. in a tuned grid plate feed-back circuit. The ed to the oscillator grid. Amplification by
adjustable iron core in the grid inductance the third i-f amrlifier stage, the gain of which
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Ficure 13—DErECTOR UNIT

is not controlled either by manual or a-v-c,
provides sufficient output from the c-w oscil-
lator to the diode detector. This value of
oscillator output is somewhat below the
level at which the a-v-c¢ operates, thus per-
mitting the use of automatic volume control
even for c-w reception.

. The c-w oscillator switch 106 in the ON

position supplies the oscillator plate voltage
and increases the a-v-c time constant by con-

20

necting the additional capacitor 101-C.
Switch 106 supplies the oscillator plate volt-
age by connection to the screen grids of the
first and second i-f and first r-f tubes. The
same switching connects the loading resistor
43-4 which drops the screen voltage to the
first and second i-f and first r-f tubes to a
value that reduces the sensitivity by an
amount sufficient to keep the overall set noise
essentially constant. This arrangement for
supplying the c-w oscillator has added ad-




WWW.SURVIVALEBOOKS.COM

BT

DETAILED FUNCTIONING OF PARTS

Pars. 23-24

VT 65 217 - 48-3 41

3-8 (usiBLE) 34
3-7 BENEATH ,

64  6-3 (visisLe)

6-4

3

1S, l16. 118,117

3
12 E 45

b

6-l (vislm) 35

BENEATH 6-2 BENEATH

Ficure 14—OsciLLator UNIT

vantages which are not obvious. In order
to have sufficient oscillator excitation avail-
able to handle high detector levels encoun-
tered with a-v-c operation and strong signal
inputs, while still keeping the no signal c-w
excifation below the a-v-c delay level, it is
desirable to have the c-w oscillator output
increase as a strong signal input raises the
a-v-c bias. This circuit arrangement, as
shown in Figure 15, accomplishes this result,
since with switch 107 in the a-v-c position,
resistors 42-6, 56, 62, and 59-A form a fixed
bleeder supplying the screen grid voltage
to r-f, 1st detector and i-f tubes. A strong
input signal building up the a-v-c bias causes
a considerable decrease in screen current

21

and hence an increase in the screen supply
voltage. This increases the voltage supplied
to the c-w oscillator and hence the excitation
increases in proportion to signal level at the
detector.

24. CRYSTAL BAND-PASS FILTER

Additional selectivity is available by the use
of the i-f crystal filter preceding the first i-f am-
plifier tube. This crystal filter comprises a bal-
anced capacity bridge circuit which may be ad-
Justed internally to provide a band width of 800
to 3,000 cycles at 20 decibels down from reson-
ance. The tapped tuned circuit (19 and 96)
matches the impedance of the crystal bridge to
the 1st i-f grid. The crystal filter may be switched
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F1caure 17—Loap COMPENSATOR, BLEEDER CIRCUIT AND NOISE COMPENSATOR

in or out of the circuit by CRYSTAL OUT-IN
switch 105 actuated from the front panel. The
filter band width is adjustable by means of bal-
ancing capacitor 7. As delivered by the manu-
facturer, the band width is set at approximately
2,000 cycles. For adjustment see Paragraph 35c
(10).

25. SECOND DETECTOR AND AUTOMATIC
VOLUME CONTROL

Tube VT-93 also functions as the second de-
tector and automatic volume control. A rela-
tively high level signal is supplied by the third
i-f amplifier to the diodes of this tube. One diode
functions as the signal detector while the other
diode is capacity coupled and provides high level,
delayed a-v-c¢ control bias.

26. OUTPUT

a. Description
The high level signal diode supplies audio
output for driving output tube, VT-148,
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without additional audio amplification. The
design choice of three i-f amplifier stages
and high level detection results in a number
of operating advantages. The high level de-
tection is relatively free from distortion due
to avoiding the characteristic curvature at
the lower end of the diode curve. The direct
drive of the output tube from the diode de-
tector simplifies the dynamotor ripple filter-
ing and eliminates possible microphonics
resulting from high audio amplification.
The high diode level further provides rela-
tively high bias voltage insuring an unusual-
ly flat automatic volume control characteris-
tic with the desired time delay. The dual
volume control comprises potentiometers
59-A and 59-B. The latter, 59-B, functions
only with switch 107 in the a-v-¢ position
and in this condition it permits the desired
adjustment of the audio level to the output
tube and load. For manual volume control
with switch 107 in the m-v-¢ position, the
potentiometer 59-A becomes the active con-
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trol operating on the cathode bias of the r-f
and 1st and 2nd i-f amplifier tubes. These
potentiometers have two linear resistance
tapers providing a smooth variation of sen-
sitivity. Automatic load compensation is ob-
tained by the method of biasing the output
tube. Here, the grid bias is obtained from
the resistance drop across the dynamotor
filter reactor, thus, any tendency towards a
decreasing load on the dynamotor results
in a slight decrease in the bias of the output
tube with a compensating increase in the
load current. (See Figure 17) Tube VT-48
provides a considerable margin of power
capability above that necessary to operate

ence to Figure 17. Here noise compensator
58 is mechanically connected to the shaft of
the ganged tuning capacitor with the elec-
trical connections such as to give minimum
resistance at the low frequency end of the
band. The cathode return lead of the sec-
ond r-f amplifier tube connects to noise com-
pensator 58 and hence the gain of this stage is
decreased proportionally as the r-f tuned
circuit impedance increases when tuning to-
ward the higher frequency end of the fre-
quency band. This arrangement tends to
maintain the noise level and receiver sen-
sitivity essentially constant over the tuning
ranges.

ber of headsets i 1lel.
a number of headsets in paralle 27. DYNAMOTOR

The dynamotor and associated r-f filter circuits

b. Noise Compensator are assembled in one unit. The r-f filters are of

The characteristic increase of internal re-
ceiver noise when tuning from the low to
the high frequency end of a band has been
corrected in this design by means of variable
resistor 58. The function of this potentiome-
ter can be more clearly understood by refer-

Nore: Dowel pin on chassis of these radio
receivers which fits in hole in dyna-
motor mounting base, prevents acci-
dental installation of other similar dyna-
motors with different ratinas.

24
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the unbalanced type for use with a primary sup-
ply in which the negative side is grounded. This
dynamotor supplies all of the high voltage direct
current required for the operation of the receiver
and, in addition, a maximum of 20 milliamperes
for use in operating accessory equipment.

28. CHARACTERISTICS OF TUBES, LAMPS,
VYOLTAGE REGULATOR AND FUSE

In the following tables are shown the charac-
teristics of the tubes, lamps, voltage regulator
and fuse as used in these equipments.

TUBE CHARACTERISTICS

Plate Transcon-

Heater Screen Plate Grid Plate Screen Resistance ductance
Tube Volts Amps Volts Volts Volts Ma Ma Mu Ohms Micromhos
VT-86 6.3 0.3 100 250 -3 7.0 1.7 1,160 800,000 1,450
VT-91 6.3 0.3 100 250 -3 2.0 0.5 1,150 1,500,000 1,225
VT-70 6.3 0.3 100 250 -3 6.5 1.5 900 850,000 1,100
Tri ... 100 -3 3.5 .. 8 16,000 500
VT-93 6.3 0.3 125 250 -3 10 2.3 800 600,000 1,325
VT-656 6.3 0.3 . 250 -8 8 e 20 10,000 2,000
VT-48 6.3 0.4 250 250 -18 32 5.5 150 68,000 2,200
Dial Lamps Voltage Regulator (RCA-991)
Lamp LM-27 6.3 volts 0.25 amp Starting Supply Voltage 87 volts min.
Fuse Operating Voltage 60 volts
Fuse FU-35 5 amp Operating Current 0.5 to 2
milliamperes

25
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SECTION IV
MAINTENANCE

‘ NOTE—No attempt at either mechanical or elec-

trical servicing of these receivers should be
made except at Signal Corps Repair Shops and
Signal Corps Radio Sections (or Signal Sec-
tions) at Air Depots, unless suitable shop and
testing facilities are available and authority to
repair has been granted by the Corps Area
Signal Officer. A standard signal generator, a
phantom antenna, Test Set 1-56-C, and other
like equipment should be used for alignment
purposes and the instructions in this book
carefully followed.

29. INSPECTION

a. Daily—Turn on receiver. Check dial lamps.
Check for operation on all bands with c-w
oscillator ON. This test can best be made
by observing noise level with volume control
at maximum.

b. After 20 hours operation—Repeat above
with additional check of antenna, ground
and cable connections for effects of vibra-
tion.

c. After 40 hours operation—Repeat above
with additional check of all vacuum tubes,
regulator tube and dial lamps. Inspect re-
ceiver for loose grid clips, tube shield, etc.
Inspect all tubes with combination Tester
of Test Set I-56-C.

d. Each 6 months—Repeat above with addi-
tional cleaning and lubrication of dynamo-
tor as described in paragraph 30.

e. 1 Year—Repeat above with inspection and
replacement of dynamotor brushes, if neces-
sary. Lubricate dial and tuning condenser
drive mechanism. Check dynamotor and
tube socket voltages as described in para-
graphs 35¢ (1) and 35¢ (3).

30. CARE AND SERVICING OF DYNAMOTOR

a. The dynamotor and filter assembly is re-
movable from the receiver chassis without
disturbing other parts, provided the pro-
cedure outlined below is followed:

27

Loosen the two thumb screws on the re-
ceiver panel, and draw the chassis from
the cabinet.

Lay the chassis with top upwards on a
smooth, flat surface with the rear toward
the operator.

Loosen the five connector screws on the
dynamotor terminal strip and withdraw
the spade terminals from beneath them.

Loosen the four captive screws 211, Figure
18, which hold the dynamotor unit to the
chassis.

Remove the dynamotor and filter assembly
from the receiver by grasping the dyna-
motor and lifting vertically.

The filter portion of the dynamotor unit
is made accessible by the removal of the
cover at the bottom. See Figure 19.

This dynamotor requires lubricating after
1000 hours or approximately 6 months of
ordinary service and should be lubricated
with none other than Air Corps Grade 375
grease. Directions for lubrication are
stamped on the inside of the end-bell dust
covers. Access to the bearings of the dyna-
motor is obtained by first removing the dust
covers after cutting the safety wires and re-
moving the retaining screws, then unscrew-
ing the bearing end plates. Do not PACK
the Iubricant in these bearings.

b. When necessary to replace the ball bearings

or turn down the commutators, first remove
the brushes from their cartridges. Remove
the nuts from the tie rods which hold the
bearing end-bells and pull the end-bells
away from the field coil assembly. The
armature can now be taken out. Examine
the brushes to see that they have worn prop-
erly and are free from hard spots. Should
such spots be apparent (they generally cause
grooves in the commutator surface), the
brush should be replaced and the commuta-
tor smoothed down. The ball bearing re-
tainers and the shaft are machined for very



Par. 30

WWW.SURVIVALEBOOKS.COM

MAINTENANCE

305

304-1

303-B

303-A

304-2 301

Ficure 19—BorToM VIEwW oF DyNaAMoTOR SHOWING FILTER OPEN

snug fits, but a slight tapping will loosen
them. To remove the bearing retainers from
the end-bells use two small screwdrivers as
wedges between the outer ball race and the
end-bell. If the grease slinger becomes bent
during removal, it should be straightened and
replaced on the shaft before replacing the
bearing.

. To smooth down the commutator rotate it
in a lathe holding a fine grade of sandpaper
not coarser than size 00, lightly against the
commutator surface. Do not use emery
cloth. All residue of dust, sand and dirt
should be wiped away to leave a clean,
smooth polished commutator surface. A
commutator having a smooth or polished
surface should never be sanded or turned
down simply because it is discolored. If
the commutator is turned down in a lathe,
the mica segment separators must be under-
cut.

d. Re-assembly of the dynamotor is accom-
plished in substantially the reverse of the
disassembly procedure. In replacing the

28

brushes, check to see that the 4+ and —
markings on the brushes correspond with
those on the brush holder supports, and
that the marked side of the brush is towards
the top of the dynamotor. The commutator
must be given a final inspection for free run-
ning, cleanliness and absence of grease or
oil. The end-bells should be wiped clean
and dry before replacing them on the dyna-
motor. .

. The nominal rating of the dynamotor is:
input, 1.23 amperes at 27.9 volts; output, 70
milliamperes at 220 volts; regulation 12 per
cent. Average performance data on dyna-
motor is as follows: (Dynamotor and filter
disconnected from receiver and negative
high voltage connection made to case of
unit).

Note: Dowel pin on chassis of these radio
receivers which fits in hole in dynamotor
mounting base, prevents accidental in-
stallation of other similar dynamotors
with different ratings.

—SEE NOTE

*
M
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Input Output
Volts Amperes Volts  Milliamperes
24 0.7 215 0.
24 1.1 210 30.
2 1.3 202 60.
28 0.8 258 0.
28 1.1 246 40.
28 1.5 236 75.

31. REMOVAL OF FRONT PANEL

a. For adjustment of dial or mask, or for ser-

vicing of certain parts, it may become neces-
sary to remove the panel. The chassis, with
panel attached, should be taken completely
out of the cabinet and placed for inspection
with the panel facing upwards. Unsolder
the lead to the antenna binding post and
the lead from the chassis to the dial lights.
Remove the dial light housing cover, the
two thumb screw rods, the handles, and all
knobs and retaining nuts of all controls ex-
cept the DIAL LIGHTS control. The re-
taining nuts of the TEL. jacks should also
be removed. The panel may be lifted off
after the removal of the end-plate holding

screws, the chassis holding screws, the dial
casting holding screws and a screw which
supports the crystal filter assembly to the
panel.

. In replacing the BEAT FREQ. control

knob turn the flexible shaft until the set
screw in the coupling at the internal end
points away from the panel. Now mount
the knob so that the arrow points vertically
towards the top of the receiver. This knob
has two set screws. In replacing the other
knobs on the shafts, it will be noted that
flats on the shafts provide for proper loca-
tion. All set screws must be securely tight-
ened, and the set screw on the band switch
knob in particular should be given a second
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tightening after the shaft has been rotated plate is purposely given a larger clearance

a few times. than bearing requirements would dictate,
since its use is to support the-shaft against

32. DIAL AND MASK ASSEMBLY forces which might spring it or damage the
internal bearing. The shaft extends through

a. Attached to the front panel, and to the main a long bushing pressed in the dial housing.
frame or chassis casting, is an aluminum At the inside end of the shaft, the detent
casting which is the frame for the switch (star wheel) and the driving portion of the
drive shaft, dial mask and detent, and also coupling member are pinned in place by
for the tuning dial, tuning shaft, reduction means of taper pins. The dial assembly runs
gears and stop. All of these parts are as- on the outside surface of the long bushing
sembled, and can be moved, as a unit, which referred to above. Just inside the panel
simplifies any service operations which the shaft has attached to it by taper pin, the
might be required. hub of the mask. '

b. The switch drive shaft passes through a hole c. On the back of the dial frame casting is a
in an adjustable plate located in the dial stop arm, which engages a pin in the detent
Iamp housing and through a clearance hole so as to limit its rotation to 6 positions which -
in the panel. The hole in the adjustable are spaced 60 degrees apart. There is at-
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tached the assembly of pivot pins, arms with
rollers, and spring which positions the de-
tent. This assembly is locked with two
dowel pins after the correct location is made.

d. On the front (panel end) of the bushing

through which the switch shaft passes, there
is a narrow shoulder which supports the
lower end of the dial index plate. This index
plate is attached to the casting at its upper
end with means for removing any slack
and keeping it straight and taut. The inner
end of the mask hub and the outer end of
the dial hub turn and are held against oppo-
site sides of the index plate.

. The dial is attached to a flange on a hub

which runs on the outside surface of the
bushing through which the switch drive shaft
passes. This hub also carries a large gear
which is driven by a pinion combined with
a split idler gear. This split idler. gear and
pinion has adjustment in the clearance holes
for the mounting screws to enable the back-
lash in the mesh of the pinion with the large
dial gear to be reduced to the smallest prac-
ticable amount when assembling.

f. The tuning shaft has, in addition to the

pinion referred to above, a stop, and a worm
which meshes with a split worm gear on a
cross shaft at the back of the frame. Both
this cross shaft and the tuning shaft run in
bearings which are integral in the casting.
Both shafts have spring thrust washers to
remove end play. The cross shaft carries
a pinion which is meshed with a split gear
on the tuning capacitor shaft at assembly.
The degree of mesh of this pinion and gear
is adjustable by moving the tuning capacitor
toward or away from the panel after it is
placed in position and before the holding
screws are finally tightened.

. The overall gear ratio between the tuning

shaft and the capacitor shaft is 200 to 1.
Since the design of the tuning capacitor per-
mits but a small amount of rotation at either
end of its travel beyond the 180 degrees re-
quired to give it complete range in electrical
capacity, means are provided to stop the
tuning shaft at either end of a total of ap-
proximately 100 revolutions. This is accom-
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plished by a cam®on the outer edge of the
tuning dial which operates an arm pivoted
on a pin on the frame casting. One end of
this arm has a roller which runs on the outer
edge of the dial. The roller is held in contact
with the dial by a spring. The edge of the
dial is cut away in such a manner that when
the point corresponding to either end of the
tuning capacitor travel is reached, the roller,
and therefore the end of the arm, can move
toward the center of the dial, being forced in
that direction by the spring. Thus the op-
posite end of the stop arm is moved so that
the hook at the end of the arm engages the
rotating stop on the tuning shaft and the
shaft is thereby prevented from further turn-
ing. When the direction of rotation of the
tuning shaft is reversed, the roller and arm
are pushed outward against the spring by
the cam edge of the dial, and the stop dis-
engages.

h. Since a definite relation must be set and

maintained between the dial position and
the angular position of the. rotor of tuning
capacitor, adjustment is provided at the
pinion on the cross shaft at the rear of the
frame. (This is the shaft which also carries
the worm gear). This pinion is held in place
by two set screws which bear in a groove
on the shaft. By loosening these two set
screws, either the dial or the tuning capacitor
can be rotated while the other part remains
fixed. The correct relation between these
is such that the tuning capacitor rotor plates
are fully meshed with the stator plates
(maximum capacity) when the dial is set
with the isolated index mark at the low fre-
quency end of the 13.5 -- 18.0 MC. band in
line with the index.

33. REMOVAL AND REPLACEMENT OF DIAL
MECHANISM

a. In the event that the dial mechanism is to

be removed from the chassis for any servic-
ing operations, it is necessary first to remove
the front panel in accordance with instruc-
tions given earlier in this book (Paragraph
31). The frame of the mechanism is at-
tached to the chassis by the bracket holding
the fuse, and by two slotted hexagonal head
screws through the flange on the under side



Pars. 33-34

WWW.SURVIVALEBOOKS.COM

MAINTENANCE

of the chassis. Note that one of these screws
is beneath the removable shield which covers
the terminals of the first i-f transformer.
When these screws are removed, the com-
plete unit can be removed. The center disc
of the flexible coupling is loose and will drop
out of engagement.

b. To remove the index and dial, the taper pin
holding the mask hub to the switch drive
shaft must be removed. It is necessary to
support the shaft when driving out this pin
so that excess stress will not be placed on
the center bushing. After the removal of the
mask and the index, the dial and its gear are
free to slide off the bushing. In replacing
these parts, the thrust washer behind the
dial hub must be turned in the position to
give maximum thrust, which is with the con-
vex side outward.

c. If the dial is removed and replaced, it is
possible that in meshing the dial gear with
the idler gear, the stop relationship may not
be correct, in which case it may be necessary
to change the meshing a tooth at a time in
order to correct the error. The stop relation-
ship must be such that the roller arm hook
and the tuning shaft stop arm engage fully
at the end of the last revolution. On the
previous revolution, the arm must not start
to move until after the rotating arm has
passed under the roller arm hook. This ad-
justment can only be made by trial and in-
spection, but it can be secured in one or two
trials. Substitution of a different stop arm
may also require re-adjustment but in this
case the adjustment should be made by
lengthening or shortening the roller end of
the arm. This is done by loosening the two
nuts on the arm, after which the arm can be
adjusted by the slotted holes provided.

d. When the dial mechanism is replaced, the
flexible coupling must be properly posi-

tioned so that the position of the mask cor--

responds to the switch position. Otherwise
the band switches will not operate properly.
The correct relative positions are obtained
when the mask is set to band 200-500 ke and
the set screw locking the flat switch shaft
to the large bevel gear hub is 15 degrees
back (away from panel) from vertical.

e. If any of the gear trains including split
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gears have been unmeshed in disassembly,
the split gears must be reset to put tension
on the loose section when they are again
meshed. Normally a displacement of one
tooth between the two sections is sufficient.
Trial will show whether this will remove
the backlash.

f- When the dial mechanism is re-assembled
to the chassis, the relation between the dial
and the tuning capacitor must be carefully
adjusted in order to maintain the calibration
and prevent over-running the capacitor (Re-
fer to Paragraph 32h). This is done by
loosening the two set screws in.the pinion
on the cross shaft on the back of the dial
assembly. Before putting the mechanism in
place, this pinion can be moved along the
shaft toward the worm gear so as to clear
the capacitor split gear. This facilitates as-
sembly, since the gears can be meshed after
the dial mechanism is bolted in place, mak-
ing it easier to get the tension on the split
gear in the capacitor assembly.

34. REMOVAL OF ANTENNA, R-F, DETECTOR
AND OSCILLATOR UNITS K

In many cases servicing of these units will re-
quire only the removal of the top or bottom cover
of a particular unit; however, any unit may be
removed and replaced independently as follows:

a. Unsolder the lead to the main tuning capaci-
tor at the capacitor by first removing the
capacitor shield. Unsolder all other leads
at the unit.

b. Disconnect the band switch drive shaft and
withdraw it from the antenna unit end.

c. In case of antenna unit, disconnect the an-
tenna alignment control shaft.

d. Remove screws holding unit to the tie strips
at the bottom.

e. Remove screws holding the unit to the
chassis.

f. Lift the unit from the receiver, taking care
that it comes out freely.

When replacing a unit, reverse the above pro-
cedure; however, do not tighten the chassis-hold-
ing screws tightly until the drive shaft has been
replaced and the band change switch knob has
been rotated a number of times. This will insure
the self-alignment of the unit and the proper
action of the detent.
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35. TROUBLE LOCATION AND REMEDY

a. General

The normal sensitivity (number of micro-
volts input to produce 10 milliwatts output
into a 4,000 ohm resistance load) of the re-
ceiver is better than 3 microvolts when

This sensitivity will, of course, be subject to
variation with time due to tube aging, etc.
Therefore, it is recommended that no at-
tempt be made to retrim or realign the equip-
ment unless the sensitivity is found to be
worse than 20* microvolts with new, average
tubes. This receiving equipment has been

carefully adjusted and aligned by the manu-
facturer before shipment and should main-
tain these adjustments over reasonably long
periods of time. Major adjustments and re-
pair should be made only in an authorized
repair shop equipped with the necessary
servicing tools and equipment. All others
must refrain from changing any of the ad-

measured under the following conditions:

AVC-OFF-MVC( switch at MVC; 28 volts
input; c-w oscillator ON; crystal filter
OUT; output load 4,000 ohms non-induc-
- tive resistance; pure c-w input from signal
generator applied between antenna ground
terminals through a 100 mmf dummy
antenna; volume control set to produce
0.3 milliwatts noise output.

*Input signal at terminals of antenna required to obtain 10 milliwatt
output over internal noise.

43-3 48-5 40-2 43-2 431 4-!

F16URE 22— DETAIL oF TUBE SHELF ARRANGEMENT LOOKING THROUGH PANEL
OrENING, COVER REMOVED
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F1GURE 23—TRoUBLE LocATION AND CORRECTION CHART

(Numerals refer to pertinent paragraphs)

justments of the radio frequency circuits.
The difficulties usually experienced are the
result of external deteriorating influences,
such as worn-out vacuum tubes, improper
operating voltage, blown fuse, external
noises, etc. However, in order to permit the

servicing of this equipment, thé testing pro-
cedure shown should be followed in deter-
mining the source of trouble. This has been
divided into the following major divisions,
with respect to the nature of the troubles
being experienced:

EQUIPMENT REQUIRED—see Paragraph 35 b

Weak or No signals on all bands Modulated reception See Paragraph 35 ¢

Weak or No signals on any one band Modulated reception See Paragraph 35 d _

Weak or No signals on all bands C-W reception '
(modulated reception normal) See Paragraph 35 e

Figure 23 graphically outlines the procedure
for trouble location, the numbers in each
block referring to the paragraph numbering
in the following discussion:

b. Equipment Required

Few instruments other than those found in
a standard set analyzer (Test Set I-56-C) are
required in locating the most probable trou-
bles in this receiver. The individual instru-
ments required are as follows:

34

(1) A modulated test oscillator (standard
signal generator) with a frequency range
from 200 to 18,000 kc¢ with provision for
calibration accuracy better than 0.1% at
aligning frequencies.

(2) *Voltmeter—1000 ohms per volt, ranges:
0-10; 0-100; 0-250 volts.

(3) *Continuity tester.

(4) *Output meter rectifier type, 0-15 volt,
4,000 ohms.

*Part of Test Set I-56-C.

o
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(6) Microameter, 0-200.
(6) Audio frequency oscillator.
(7) Pair of telephone receivers.

(8) Adapter FT-211 which consists of an
8-prong octal plug and an 8-prong octal
socket connected together by a short
length of 8-conductor cable, to permit
use of Test Set I-56-C analyzer on the r-f
tubes on the tube shelf.

c. Weak or No Signals on All Bands, Modu-
lated Reception

(1) Check of Dynamotor Voltages

When all signals on all bands are weak, or
no signals are heard even when known
to be present, the procedure follows that
shown in the chart. The voltages checked

at the dynamdtor terminal board should
closely approximate the values shown in
Figure 24 for this equipment. Conditions
of measurements are as follows: Input
voltage 28 v for these receivers; Crystal
OUT; MVC; Volume Max.; C-W Osc. OFF;
Load resistance 4000 ohms.

If these voltage readings do not approxi-
mate the values shown, check the fuse,
dynamotor and filter circuits, wiring and
components.

(2) Tube Check

If the voltages at the dynamotor terminal
board approximate the values given, pro-
ceed to check all tubes for emission and
characteristics or replace all tubes with
those of known average characteristics.

'——27.9 —I [— 227 —I
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Ficure 24—CHART OF SOCKET AND DYNAMOTOR VOLTAGES .
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252

FiGure 25—INTERMEDIATE FREQUENCY C-W OsciLLATOR CoIL AND CRYSTAL
oF FILTER ASSEMBLY

(3) Check of Socket Voltages

If tubes check satisfactorily, or if after
replacing wth tubes known to be good, the
sensitivity is still low, proceed to check all
tube socket voltages as outlined under
Paragraph 35f with Test Set 1-56-C. The
average socket voltages are given in Figure
24,

(4) Check of Circuit Wiring and Com-

ponents

If the tube socket voltages do not approxi-
mate the values shown in Figure 24 the
associated circuits and components should
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be checked for grounds, shorts and similar
defects.

(5) Test of Audio-Frequency Amplifier

Having checked all socket voltages and
found the values to be correct, proceed to
the test of the audio frequency amplifier.
This can be checked by capacitively cou-
pling a 400-cycle voltage of approximately
2 volts rms. Between the detector diode
socket prong No. 4 and ground, through
a 0.5 mfd capacitor. As an alternative a
modulated 915 ke signal of 2 volts may be
coupled to this point and ground. Proper
functioning of the audio amplifier will be
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indicated by an output well over 10 milli-
watts for the 2-volt audio input or approxi-
mately 1 milliwatt output for 915 ke input.
Circuits, wiring and components should
be checked if this order of response is not
obtained.

(6) Test of Intermediate-Frequency Am-

plifier

Following a satisfactory test of the audio
amplifier, check the intermediate frequen-
cy amplifier by capacitively coupling the
modulated test oscillator from the grid cap
of the first detector tube to ground, through
a 0.1 mfd capacitor, the frequency being
adjusted to 915 ke. A rough check of the
proper functioning of the i-f amplifier is
indicated by a comfortable headphone
output level with low input from the test
oscillator. (Approximately 25 microvolts
input for 10 milliwatts output).

(7) I-F Amplifier Circuit Check

If the i-f amplifier does not respond as
above or lacks senstivity, a progressive
check, stage by stage, should be made.
The test oscillator 915 ke modulated input,
is connected through a 0.1 mfd capacitor
to the second detector diode socket prong
and to ground. A signal response indi-
cates proper functioning. Coupling the
test oscillator to the grid of the third i-f
should indicate a decided gain in sensi-
tivity. Proceeding similarly towards the
first detector, each stage should show a
decided gain, and a faulty stage can be
circuit checked for grounds, shorts, or de-
fective components.

(8) Alignment of I-F Amplifier

When all stages have been tested, the i-f
amplifier alignment is checked by capac-
itively coupling a low level input signal
of 915 kc to the first detector grid and ad-
justing the i-f tuning cores of both pri-
mary and secondary windings of the first,
second and third i-f transformers and the
tuned circuit of the crystal filter assembly
for maximum output. The fourth i-f
transformer is slightly over-coupled with
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the resultant double response peaks sym-
metrically located approximately 5 kilo-
cycles each side of the 915 ke i-f alignment
frequency. In general, it will not be nec-
essary to realign this transformer because
of its broad characteristic. However, if
realignment becomes necessary, the fol-
lowing procedure should be followed.

Connect the modulated test oscillator
through a 0.1 mfd capacitor to the grid of
Tube VT-93 (third i-f amplifier tube) and
to ground. Set the input frequency at 910
ke and adjust alternately first the primary
tuning core, then the secondary tuning
core of the fourth i-f transformer until
maximum output is obtained when both
cores are turned in a right-hand screw di-
rection. The modulated test oscillator
should then be turned slowly through the
915 ke setting and to approximately 920 ke
where a second response peak of approxi-
mately equal amplitude as that at 910 kc
should be obtained. This indicates correct
alignment. Slight supplementary adjust-
ments of the primary and secondary tun-
ing cores may be necessary to secure a
symmetrical double peak response with
the slight hollow between response peaks
located at the 915 ke alignment frequency.
If a sweep frequency modulated test oscil-
lator is available, this fourth i-f transform-
er can be conveniently aligned by visual
observation on a cathode ray oscilloscope.
In this case, the tuning core adjustments
are made to obtain a double peak response
pattern centered at 915 kc.

(9) Check and Alignment of C-W Oscillator

The c-w oscillator is checked and adjusted
by coupling the 915 k¢ input (modulation
off) to the grid of the first detector tube
and then switching the c-w oscillator ON.
With the beat frequency control set at mid-
position, oscillator inductance tuning core
98 is adjusted for zero beat. If no c-w beat
can be heard, the c-w oscillator circuit
should be checked for grounds, shorts, or
defective components. With the c-w oscil-
lator ON the screen voltage at the first
and second i-f sockets drops to approxi-
mately 45 volts (measured to ground).
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(10) Test and Adjustment of Crystal Band-

Pass Filter

Normally the crystal band-pass filter is
adjusted at the factory for a bandwidth of
1500 to 2000 cycles at 20 db down from
resonance. This filter can be tested by ap-
plying an unmodulated signal of approxi-
mately 915 ke, connected through a 0.1
mfd capacitor to the grid of the first de-
tector tube and ground. With the crystal
filter switch in, and a 200-microampere
meter connected in the lead from the vol-
ume control 59-B to the cathode of the
third i-f amplifier Tube VT-93 (available
at the bottom terminal of the rear volume
control), the frequency of the test oscil-
lator should be slowly varied until the re-
sponse peak of the crystal filter is located.
The signal input voltage or the volume
control (MVC) should then be adjusted
to give a reading of approximately 70
microamperes on the response peak.
Switching the crystal filter OUT should
not produce a reading of more than 110
microamperes. This test indicates the cor-
rect functioning of this filter. The c-w
oscillator should be off during this test.
To adjust the band width of the crystal
filter, a signal generator or microvolter
having an expanded tuning scale in the
vicinity of 915 kc and having also an at-
tenuator with a multiplier of 10 times
(20 db) is required. The following pro-
cedure is recommended: With the signal
input tuned to the crystal filter response
peak (CRYSTAL IN) and an output read-
ing of 100 microamperes, the attenuator
is set to multiply the input voltage by 10
times and the signal generator detuned on
each side of resonance, noting the fre-
quencies of the points where a reading of
100 microamperes is again obtained. From
the difference of these frequency readings,
the crystal filter band width can be deter-
mined. The band width can be adjusted
by changing the capacity setting of bal-
ancing condenser 7. For each setting of
this condenser, the bandwidth at 10 times
input should be checked as described above.
In general the minimum bandwidth is ob-
tained with the balancing condenser at ap-
proximately mid-capacity (adjustment
slot perpendicular to front panel) with the
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band width increasing for condenser set-
tings near maximum or minimum capacity’
(adjustment slot parallel to front panel).
After concluding the above described tests,
remove the microammeter and restore the
circuit to normal.

(11) Check of Heterodyne Oscillator

Having checked the functioning of the i-f
and audio amplifiers, if signals are not
heard on any band, the heterodyne oscil-
lator should be checked for oscillation.
This can be done by observing the cathode
voltages at the socket of the first detector,
Tube VT-91, when grounding the stator
of the oscillator section (1-D) of the tun-
ing capacitor. If no change in voltage is
noted with this test, the oscillator circuit
should be checked for grounds, shorts or
defective components.

(12) Test of the R-F Amplifier

Having completed the test and alignment
of the audio amplifier, i-f amplifier and
heterodyne oscillator, the r-f amplifier is
tested as follows: With the band switch
set on the band lacking sensitivity, a mod-
ulated signal from the test oscillator is
capacitively coupled through a 100 mmf
dummy antenna to the antenna post and
to ground. This input signal frequency
should be set quite accurately to the align-
ment frequency shown in the “Table of
Alignment Data” for the band under test.
With the tuning control set for the approx-
imate alignment frequency, tune slowly
around this point until the -maximum re-
sponse with the least signal input is ob-
tained. Capacitive coupling of the test
oscillator to the grid of the first r-f and
second r-f tubes should show a progressive
decrease in output indicating the proper
functioning of the particular r-f stage or
circuits preceding. If a decrease in re-
sponse is noted when the signal input is
capacitively coupled progressively from
the grid of the first detector to the second
and first r-f grid caps and finally to the
antenna post (with the 100 mmf dummy
antenna capacitor), the stage which indi-
cates a decrease in response should be
checked for circuit, ground, shorts or de-
fective components.
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Ficure 26—REAR VIEW OF CHASSIS

(13) Alignment of R-F Amplifier

Nore: For a general alignment start with
the 200-500 kc Band No. 1.

In the rf alignment for any particular
band, the tuning control is adjusted for
the alignment frequency (Table of Align-
ment Data) and the modulated test signal
at this alignment frequency is coupled
from the test oscillator to the antenna post
through the 100 mmf dummy antenna.
The three r-f trimmers (ANT., R-F, and
DET.) for this band, are then adjusted for
maximum output. A similar procedure
is followed in the alignment of each band.

(14) Alignment of Heterodyne Oscillator

NotE: For a general alignment start with
the 200-500 kc Band No. 1.

The alignment of the Heterodyne Oscil-
lator is necessary only when the tuning
dial frequency calibration is in error by
more than 0.5 per cent. To align the
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oscillator follow the same general pro-
cedure as was followed for the alignment
of the r-f amplifier. With the band switch
on band No. 1 (200-500 kc) and the tuning
control set to the alignment frequency,
couple the output of the modulated test
oscillator (set at the alignment frequency)
to the antenna post through the 100 mmf
dummy antenna. The oscillator trimmer
for this band is adjusted for maximum
audio output. A similar procedure is fol-
lowed in the alignment of each band.

d. Weak or No Signals On Any One Band,
Modulated Reception

The condition of satisfactory reception on
several bands and weak or no signals on one
or more bands, indicates the correct func-
tioning of the i-f and a-f amplifiers and re-
quires checking only the r-f amplifier and
heterodyne oscillator for the defective band
or bands. The procedure outlined in Para-
graphs 35¢ (11) to 35¢ (14) should be fol-
Iowed for the defective band or bands.
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Table of Alignment Data v
Trimmers*

Band Freq. Range Alignment

No. MC Frequency MC Ant, R.F. 1 Det. Osc.
1 200-500kc 480 ke 65 37-1 37-2 6-1
2 1.5-3.5 3.3 mc 2% 5-3 5-5 6-2
3 3.5-6.0 5.8 3-1 32 34 3-6
4 6.0-9.5 9.3 5-1 5-4 5-6 5-7
5 9.5-13.5 13.3 5-2 3-3 3-5 5-8
6 13.5-18.0 17.8 441 4-2 4-3 3-7

*Refer to schematic diagram, wiring diagram and marked photographs for location.

The alignment controls for the various bands are numbered on the chassis adjacent to the control.
Controls for band 1 are marked 1, those for band 2 are marked 2, ete.
**Antenna alignment control knob on front panel.

e. Weaqk or No Signals On All Bands, C-W
Reception (Modulated Reception Normal)

Weak or no signals on all bands for c-w
reception with satisfactory modulated signal
reception requires testing and alignment of
the c-w oscillator. Proceed as outlined in
paragraphs 35¢ (8) and 35c (9).

. Measurements with Test Set I-56-C

The following readings are typical values
obtained with Test Set I-56-C. If all plugs
seem to be securely in position with the
dynamotor running and faulty or poor
operation is obtained from the receiver, a
careful check should first be made of the
cables and plugs using the 666 SC volt-ohm-
meter as outlined under “Detailed Tests on
Radio Sets”, page 16 of the Instruction Book
for Test Set I-56-C. If all plug-in cable con-
nections seem to be functioning properly, a
test should be made of the tubes in the re-
ceiver using the tube tester as outlined in
the same paragraphs as mentioned in above.
Should neither of these tests locate the dif-
ficulty, voltage and current or resistance
measurements should be made as outlined
in the following paragraphs:

(1) Voltage and Current Measurements

Set up the receiver and analyzer of Test
Set 1-56-C for operation as outlined under
general voltage and current measure-
ments. To obtain the various readings,
connect the jumper leads from the socket
selector block to the analyzer pin jacks
in accordance with the instructions given
below.
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Procedure:

1. Release the thumb screws and pull
the complete chassis out of the case.

2. Power connections should be made
to the plug socket at the rear of the
receiver chassis.

3. Be sure the plug and tube top grid
connections are secure,when taklng
readings.

4. Keep the analyzer AC-DC switch
on DC.

5. Place the analyzer left-hand toggle
switch in the VOLTS-MA position.

6. Connect the short jumper cables for
the various tests as indicated in the
table below.

7. Connect jumper cable from block
terminal GND to receiver chassis.

8. Set the receiver control switch on
the MVC position unless otherwise
specified.

9. Set the receiver with the volume con-
trol at the maximum position (ex-
treme clockwise).

Set the tuning control to 200 ke (1-f
end of band 1); readings should de-
viate but slightly when switching to
other bands with the tuning control
remaining at the low frequency end
of each band.

The c-w oscillator should be OFF for
the readings in Table A and ON for
the readings in Table B.

10.

11.
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Nore: The readings given below are average
values taken on receivers of this type using a
28-volt power supply. Meter indications with-
in £10% of these values will in most cases
indicate correct operation.

In using the analyzer on the oscillator stage,
precautions must be observed in order to as-
sure that voltage and current measurements
are made under actual operating conditions.
The analyzer plug and adapter are plugged
into the oscillator tube socket contained within
the box and the tube placed in the appropriate
analyzer socket. Before measurements may
be made, it should be ascertained that voltage
regulator tube 991 is functioning, as indicated
by a glow within the tube. The switch should
be set so as to select the #1 (lowest frequency)
band and the dial adjusted to 200 kc. It is
necessary that these steps be taken in order to

TABLE A. C-W OSC. OFF

insure that oscillations are sustained during
measurement. With the analyzer arranged to
measure oscillator plate current and with the
band switch and dial set as described, an os-
cillating condition should be obtained, which
may be demonstrated by placing a finger tip
upon the stator section of the oscillator tuning
condenser, 1-D. If placing the finger tip upon
this stator (insulated) section causes an in-
crease in plate current, this shows that the
oscillator was functioning until disturbed man-
ually. The higher value of plate current rep-
resents the non-oscillating condition, which
will probably be duplicated by switching to
any other band, because the inter-electrode
capacities contained within the analyzer con-
necting cable are of such magnitude as to make
it impossible for the oscillator to function on
the higher frequency.

Plate Screen
Plate Screen Cathode Heater Current Current
Stage Tube Volts Volts Volts Volts MA MA
1 R-F VT-86 184 70 2.6 6.3 41 1.0
2 R-F VT-86 186 86 3.2 6.3 48 1.3
1 Det. VT-91 215 96 4.8 6.3 0.23 0.08
Osc. VT-65 58 .. 0.0 6.3 2.0 ce
1 I-F VT-86 202 82 2.3 6.5 3.6 1.2
2 I-F VT-70 225 82 31 6.5 45 1.4
3 I-F VT-93 207 72 21.0 6.5 25 0.6
Output VT-48 197 207 0.0 6.5 18.0 3.2
2 Det. VT-93 Diode 8.0
TABLE B. C-W 0OSC. ON
Plate Sereen
Plate Screen » Cathode Heater Current Current
Stage Tube Volts Volts Volis Volts MA MA
1 R-F VT-86 197 37 1.3 6.3 2.0 0.55
2 R-F VT-86 232 65 2.3 6.3 3.7 1.0
1 Det. VT-91 204 72 3.4 6.3 0.17 0.06
Osc. VT-65 58 .. 0.0 6.3 1.6 R
1 LF : VT-86 195 44 1.6 6.5 2.3 0.5
2 I-F VT-70 210 44 1.6 6.5 2.2 0.5
3 I.F VT-93 210 72 21.0 6.5 2.5 0.6
Qutput VT-48 198 210 0.0 6.5 23.5 3.6

C-W Osc. VT-70 Triode 18.0
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(2) Resistance and Continuity Measure-
ments

Remove the chassis from the cabinet and
do not make any connections to the plug
socket at the rear of the chassis. This pro-
cedure permits the operation of all
switches without running the dynamotor
and causing voltages to be built up across
the various resistors and condensers. Any
voltages set up by the dynamotor in the
receiver would cause serious errors in
reading on the ohmmeter ranges or might
possibly damage the test instruments.
Procedure:

1. Set the receiver control switch to
MVC unless otherwise specified.

2. Set the receiver with the volume con-
trol at the maximum position (ex-
treme clockwise).

3. Set the tuning control to 200-500 ke
(1-f end of band 1) ; readings should not
deviate when switching to other bands
with the tuning control remaining at
the low frequency end of each band.

4. The c-w oscillator should be OFF for
the readings in Table C and ON for
the readings in Table D.

5. Shift the analyzer left-hand toggle
switch to the ohms position.

Set up the Analyzer for resistance and
continuity measurements as outlined un-
der “General Resistance and Continuity

Tests” in the testiset instruction book. Be-
fore taking a resistance reading on any
range, short the two jumper leads plugged
into the ohmmeter pin jacks and rotate
the “battery adjustment” knob until the
instrument pointer reads exactly full
scale. Should it be found impossible to
bring the pointer up to the top mark refer
to the paragraphs on battery replacement
under the heading “Maintenance” in the
test set instruction book. Plug the pin tip
end of the 3 foot clip lead into the block
hole marked GND and clip the other end
to the chassis. Connect one of the jumper
leads between the remaining ground jack
and one of the ohmmeter jacks on the
required range. Connect the other jump-
er lead from the remaining ohmmeter
range jack to the tube element under test.
In general, ohmmeter readings will be
most accurate when taken on the upper
2/3 of the scale and wherever possible,
the range should be chosen that will give
indications in this area.

g. Failure of Dial Lights |

The two dial lamps are connected in series.
Hence, the failure of either lamp does not
necessarily indicate failure of both lamps.
Removal of the dial light housing gives ready
access to the lamps.

Note: The readings tabulated below are average

values taken on receivers of this type with the
storage battery disconnected. Meter indica-
tions within plus or minus 10% of these values
will, in most cases, indicate correct operation.

»

Resistance to Ground (Ohms)

TABLE C. C-W OSC. OFF

: MVC AVC
Stage Tube Cathode Plate Screen Grid Grid
1 R-F VT-86 490 5,200 80,000 100,000 1.8 meg.
2 R-F VT-86 480 5,200 75,000 100,000 1.8 meg.
1 Det. VT-91 15,000 5,600 75,000 0 0
Osc. VT-65 0 41,000 ..... 100,000 100,000
1 I-F VT-86 520 5,600 70,000 500,000 1.8 meg.
2 I-F VT-70 470 500 .70,000 500,000 2.25 meg.
3 I-F VT-93 6,200 500 180,000 5,000 5,000
Output VT-48 0 1,080 480 700,000
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TABLE D. C-W OSC. OFF

MVC AVC
Stage Tube Cathode Plate Screen Grid Grid
1 R-F VT-86 490 5,200 20,000 100,000 1.8 meg.
2 R-F VT-86 480 5,200 23,000 100,000 1.8 meg.
1 Det. VT-91 15,000 5,600 23,000 0 0
Osc. VT-65 0 41,000 ..., 100,000 100,000
1 I-F VT-86 520 5,600 9,200 500,000 1.8 meg. *
2 LF VT-70 470 500 9,200 500,000 2.25 meg.
3 I-F VT-93 6,200 500 180,000 5,000 5,000
Output VT-48 0 1,080 480 700,000 e )
C-W Osc. VT-70 R 82,000  ...... 500,000
Det. Diode VT-93 e 180,000 ......  ......
AVC(C Diode VT-93 R 380,000 ...... ...,
h. Performance Characteristics
Note Test Specification \Average
Performance Performance
1 Sensitivity less than 7. microvolts 1.2 microvolts

Receiver sensitivity should be better than 20. microvolts at 20 volts d-c primary input
to the receiver.

2 Audio Power Output:
MVC 400 milliwatts 590 milliwatts
AVC 200 milliwatts 830 milliwatts
3 Receiver Noise: less than 15 milliwatts 0.8 milliwatts
4 Audio Hum: less than 50 microwatts
5 Selectivity:
Input Ratio (Input off Resonance)
(Input at Resonance) Bandwidth Bandwidth .
(KC) (KC)
2:1 §200-500 kc 2.1 min., 10 max. . 3.0
11.5-18.0 mec 5 min., 10 max. : 7.6
10:1 18 max. 13.8
100:1 30 max. 19.1
1000:1 40 max. 26.2
10,000:1 52 max. 324
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CONNECTION CHART FOR USE OF TEST SET 1-56-C USING ADAPTER FT-211.
Block Terminal Analyzer
Test Tube Function Number to Jacks
Plate Voltage VT-86 R-F & I-F Ampl.
' VT-91 1st Det. 3 250 V
VT-93 3rd I-F gnd + V
VT-65 R-F Osc. )
VT-48 Audio 2 250 V
VT-70 2nd I-F } gnd += V
. Screen Voltage VT-86 R-F & 1-F Ampl. 4 250 V
VT-91 1st Det. } gnd + V
VT-48 Output 3 250 V
: VT-70 2nd I-F, C-W Osec. } gnd += V
VT-93 3rd I-F 6 250 V
gnd + V
Cathode Voltage VT-86 R-F & I-F Ampl 8 10V
VT-91 1st Det. L nd vV
VT-65 R-F Osc. | =
VT-70 2nd I-F, C-W Osc. 6 10V
gnd +V
VT-93 3rd I-F, 2nd Det. 8 25V
gnd =V
VT-48 Output 5 25V
gnd += V
‘ Heater Voltage VT-65 R-F Osc. ) ,
VT-86 1st R-F, 2nd R-F | 7 10V
VT-91 1st Det. ( 2 + V
VT-93 3rd I-F J
VT-86 1st I-F 2 10V
7 += V
VT-70 2nd I-F 1 10V
7 + V
VT-48 Output 6 10V
. 1 + V
Triode Voltage VT-70 C-W Osc. 4 250 V
% gnd += V
Diode Voltage VT-93 2nd Det. 5 250 V
gnd =V
Plate Current VT-86 R-F & I-F Ampl. ]
VT-91 1st Det. | 3 outside 10 ma.
VT-65 R-F Osc. ( 3 inside - ma.
VT-93 3rd I-F, 2nd Det. J
VT-48 Output 1 2 outside 25 ma.
' | 2 inside - ma.
‘ VT-70 2nd I-F, C-W Osec. 2 outside 10 ma.
: } 2 inside - ma.
Screen Current VT-86 R-F & I-F Ampl. 4 outside 10 ma.
VT-91 1st Det. } 4 inside - ma.
VT-48 Output 3 outside 10 ma.
- VT-70 2nd I-F, C-W Osc. } 3 inside - ma.
VT-93 3rd I-F, 2nd Det. 6 outside 1 ma.
} 6 inside
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REFERENCE NOTES

(for Performance Charécteristic'S)

Nork 1. Sensitivity shall be measured as follows:

The radio receiver is to be operated at 28 volts
with a 4000 ohm non-inductive output load. The
calibrated signal generator output is to be fed
to the receiver through a 100 mmf mica capa-
citor. Antenna trimmer alignment is to be
made at 3.4 mec. only, and before sensitivity
measurements are taken.

A. For MCW measurements turn C-W OSC.
switch OFF and CRYSTAL switch OUT.
Adjust the standard signal generator to give
approximately 10 milliwatts receiver output
at the resonant frequency. Alternately adjust
the receiver INCREASE VOL. control and
the signal generator attenuator to obtain 10
milliwatts receiver output with a 400 cycle
30% modulated signal and 2.5 milliwatts noise
output with the unmodulated carrier applied
to the receiver. Read microvolts sensitivity
on the signal generator attenuator. If noise

adjustment is not necessary set receiver IN-

CREASE VOL. control at maximum.

B. For C-W Measurements turn  C-W OSC.
switch ON and CRYSTAL switch OUT.
Adjust the receiver volume control to give 0.3
milliwatt noise output, if possible, with no
signal input. With an unmodulated carrier
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input and the receiver BEAT FREQ. control
adjusted for approximately 800 cycles the
signal generator attenuator shall be adjusted
to obtain a receiver output of 10 milliwatts.
Read microvolts sensitivity on the signal gen-
erator attenuator.

Nore 2. Audio power output shall be measured
into a 4000 ohm non-inductive load and with
a 400 cycle 30% modulated signal input. Re-
ceiver input voltage shall be held at 28 volts.

Note 3. Receiver noise shall be measured with
a 4000 ohm load, with a 28 volt primary power
input, and with the INCREASE VOL. control
at maximum. A 100 mmf mica capacitor shall
be connected between antenna and ground
terminals of the receiver.

NotE 4. Audio hum is to be measured using a
4000 ohm load, with a 28 volt primary power
input and with the INCREASE VOL. control
at minimum.

Note 5. The selectivity of the receiver on MVC
with the CRYSTAL switch OUT shall com-
ply with the values given in the table when
measured at normal sensitivity by the single
standard signal generator method.
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;
37. LIST OF MANUFACTURERS
Manufacturer Symbol
‘ Acme Electric & Mfg. Co., Cuba, New York AEM
Aerovox Corp., New Bedford, Massachusetts A
Alden Products Co., Brockton, Massachusetts AP
Allen-Bradley Co., Milwaukee, Wisconsin AB
_ Aluminum Goods Mfg. Co., Manitowoe, Wisconsin AG
. American Radio Hardware, 476 Broadway, New York City ARH
Arrow-Hart & Hegeman Co., Hartford, Connecticut AHH
Automatic Winding Co., 900 Passaic Avenue, East Newark, New Jersey AW
» A. D. Cardwell Mfg. Co., 81 Prospect Street, Brooklyn, New York ADC
Central Radio Laboratory, 900 E. Keefe Avenue, Milwaukee, Wisconsin CRL
Chicago Transformer, 2626 W. Washington Blvd., Chicago, Illinois CT
Chicago Telephone Supply Co., Elkhart, Indiana CTS
Cinch Manufacturing Corp., 2335 W. VanBuren Street, Chicago, Illinois CM
H. Cole & F. C. Hersee Co., 54 Old Colony Avenue, Boston Massachusetts CH
Cornell-Dubilier Corp., South Plainfield, New Jersey CD
Crowe Name Plate & Mfg. Co., 3701 Ravenswood Avenue, Chicago, Illinois CN
Dahlstrom Metallic Door Co., Jamestown, New York DMD
Doehler Diecasting Co., Batavia, New York DDC
Eicor, Inc, 1060 W. Adams Street, Chicago, Illinois E
Electro-Chemical Engraving Co., 1100 Brook Avenue, New York City ECE
Electro-Motive Mfg. Co., S. Park & John Streets, Willimatic, Connecticut EMC
’ Erie Resistor Corp., Erie, Pennsylvania ER
General Electric Co., Bridgeport, Connecticut GE
Edwin I. Guthman & Co., Inc., 15 S. Throop Street, Chicago, Illinois EG
Hammarlund Manufacturing Co., 424 W. 33rd Street, New York City HM
Hunter Pressed Steel, Lansdale, Pennsylvania HPS
International Resistance Co., 401 N. Broad Street, Philadelphia, Pennsylvania IRC
Littlefuse Laboratories, 4240 Lincoln Avenue, Chicago, Illinois LL
P. R. Mallory & Co., 3029 E. Washington Street, Indianapolis, Indiana PRM
Micamold Radio Corp., 1087-1095 Flushing Avenue, Brooklyn, New York MR
N National Lock Co., Rockford, Illinois NL
Oak Manufacturing Co., 1260 Clybourn Avenue, Chicago, Illinois oM
Oneida Vault & Casket Co., Oneida, New York OVC
Quaker City Gear Co., Front & Berks Streets, Philadelphia, Pennsylvania QCG
Radio Condenser Co., Camden, New Jersey RC
Rochester Manufacturing Co., Rockwood Place, Rochester, New York RMC
Sargent & Greenleaf Inc., Rochester, New York SG
F. W. Sickles Co., Springfield, Massachusetts FWS
Solar Manufacturing Co., Bayonne, New Jersey SMC
Sprague Specialties Co., North Adams, Massachusetts SS
~ Standard Transformer Corp., 1500 N. Halsted Street, Chicago, Illinois ST
Webster-Chicago Corp., 3825 W. Armitage Avenue, Chicago, Illinois WC
Westinghouse Electric & Manufacturing Co., 2519 Wilkens Avenue, Baltimore, Maryland WE
S. S. White Dental Co., 10 E. 40th Street, New York City SSW

69



‘X"INO d-8%€-04 13
-AT309Y OIpP®Y U0 pPasn aaxe

safe)s J-1 puodas pue IS

WVIDVI(] OILVIWAHIS—GT F4001,]

‘AG2 1nd ‘A
— = in0 + +

DAN--440 —-DAY

2-99 pue 1-99 sioypede) :FILON
< y
- A9ddng  3IMOd
O ws \M s BOLOWVNAG
166vod | "=TL . | OO0 TN % et ————————————q
O *w%?| 1@) . el
L .uWU l._:'p..—
=T
M o ! ‘auo
W s
1
i
o L - o
U 16 -LA 3y 09...)&. ll,l..lu..nm N\ 61l
) NS LA ST TTTT T
W kd 0 A 4 N k4 &

70



GREEN

' e ey
f
I
i
Ihl
il
||}l
ANTENNA R.F. ‘l‘l DETECTOR osciLLaTOR
UNT UNIT |‘]| uriT UNIT Reo
il ] REEN=
==="mg) O~ ll i 5 ———YELLOW
1 2 ' ji [ N S A SR SR N [p— .
-
101-A !
e | [
101< | L o &
LISt ] 1 [
o
B L R Y
GREEN | | ] “,rcl n o8 or
- v o 1l
3 r 9 B¢y, () 5
. Iz | 5 & i
m :" 7 - - t SVLATE &‘ 3 —t 3
} i ! poooe T —w E
| | M |
} | ! i -
- | il
I ! | 1] a J 4
| | ] RANGE AN
I —="= &] t |”| 8 ® LT
i L J]=== h | I”l FeCtow—
) | I 273
| l | : | i i ~ ELLOW ~ b SLATE
| | ! i
] | rrom w'set | From TuBE | roomTusE 1!
I i PPSHELF v-3 | V/SHELF V-2 FSHELF V-i il 1 WS
LiLI
. & 4 ; i it —
Fed ted FROM TUBE_ D 53 !
| () L -3 SHecs E TH !
| L—r50 o ' E ; o
-RED—I ] I—RED-‘ (B ] =3 T
i ISTLF.
BROWN n__| ﬂ ﬂ L! ﬂ z I &
y ' I S I S i
i 'i‘ 1 i b 4 N ~—
I & f T B & .o sy
afe [ ot i e oy ! 0
i (A : - IS 227, i «
| It ] |
| . R |
-— = —
TOTYBE:
| SUELF ¥ Edm RO ==t Y 5
e  S———
{ IS FROM TUBE SHELF
! — R
TOP OF FRONT PANEL . . ‘é"
.w
I
é ANTENNA POST ORANGE
ORANGE:
1
FRC
(NBAT
PAN
GREE.

LCHVSTAL
FILTER

FRONT PANEL

TOP VIEW OF CHASS!S AT "B .B"



— GREEN {
. 0 0 ©
[} ] 1% 15
-
k- -] ki -3
?9 o
BLAC K o
YELLOW
——— BROWN
RED
[}
38 '} 1 2
104 2
22 ¢ 3
bl
A 4
Ered
1
C
a-
RED =
REEN ==fm
REEN GrEEN
Y ELLOW.
GREEN
o — ARELN
r
-A ) RED
-6 |
< | ¥ 1] O o0 O
- ) 1 14 15 16
! |
S ]
“:—C N 30 2 32
N 351 O
1y [
4 gt~ ORANGE
& = YELLOW
. rED
ﬂ ONE TURN
H AROUND
F’ L/ INSULATION
NO ELECTRICAL
RANGE CONNECTION.
BLACK
NELLOW SYELLOW
— 214 [_
ow ~ 2O4sLATE ol .0
— 1T T 7 e 1] BROWN:
L
FOs 2 . = Z 4 oo ~
—————p LATE = T t———lessuatetby
" o =ORANGET ! z °
o_____o_', ‘; @ @—nzo & : -”300
- 1
r = I o3 ¢ H 1 0= BY0 s m
, TB6-4 26 1L J} BuUS ARG TR-3
I Om 20 i ISTLF. VT?OJ), 10 w0
e ocd = | = !
2 math a | | 7 R L] ]
B sl LIRS | N T
q_ wo _________ n o0 GREEN. ¢ ~
10 Jd1:] A
173 2
o l & ° \_/
\uJ 23 go
GREEN = I Y
* L]
2ZND LR
252
p
e — ) '%,ﬁ J 1 . J
'B"*
'é" /J-w“ e §
——rd 1
RED —
) YELLQ W et
§ BLAcK BLACK
H
&
9 €
‘ RED sec.1 |
A FRONT
107
BLACK 2 i
RED
BLACK=
89-A
FRONT UNIT
(NEAREST REAR
PANEL) uNiT
598
REE
BLACK
- - BOTTOM OF FRONT PANEL
FicURre 30— WIRING DiaGraAM

71

o g e e

&



WW.SURVIVALEBOOKS.COM

- - 4 %
T .—“L ’——-@—.‘ 9-2 LY
S
_2©_T : t F—@Z—- 2-3
ut . o
- -—-(3@- © ﬁ E) 2 -1
"3 o
2
)

N—sus]

[—————RED T.F RED T,Fg‘l RED T F
(

> G2 ,~%
- TO TUNING
SLATE CONDENSER
BROWN RHEQ STAT.
YELLOW,
e
o113
QO
<+

43-

o}

BUS =

BLK. TR.FLEX—— ——BLK.T.F

Loeus
FROM FIRST ’
I F TRANS. — BLUE .

',

B
S
)
(=]
<
@

TERMINAL A

—BUS

0
2
@

—BUS

TO To 2
osc.yNT DET UNIT R.E YUNIT

Ficure 31—TuBe SHELF WIRING DiagraM (For ExTERNAL CONNECTIONS SEE Fia. 30)

2 l 4
BAND BAND
g “g @- - te—)
colL coiL
1) 76
i ! |
pinindelioleiolls slnlndeis ==
BLACK —
BLACK .
such
BLACK
-
» 3 468 |
- —BLACK ~% " FRONT ; 5 ReaR
SECTIONS! SECTION 52 §
BLACK 4 H
1
BLACK l
L I
BLK
> sus— 2 -
L - ¢
[ BLACK BLACK [V A
‘BLACK BLAGK 5
—— BLACK™
12971+ ~=) A gLACK
[TL---——--_..__—-._ [
( ]F { — E"
2 2 1
BAND BAND | grack| BAND A ]
*3 2 ” @ R 7
- oL con el s TO TUNING COND.
3 7 71
] ] ]
[ ! I )—l
- CHASSIS SHIELD Il I
.

F1cure 32—ANTENNA UNIT WIRING Di1acram (SEE Fia. 30)

72



WWW.SURV

-

F16URE 34—DETECTOR UNIT WIRING DiaGRaAM (SEE Fic. 30)

73

VAL GOV
BUS u
—
- y BUS
1 BAND BAND BAND -
1 o e P -, T
el 2. l 2 4 5 6 P GRI%P
et iy AN cotL colL coiL
th_se2_ o 6z | s0 g 1= 82 .
[ Glarvins ey . .
RO, MCT TN @, ol B I L — | A el h s
(. == S N I T L 8US
BUS G-
@ O (@
GROUND STRIP x| BUS
Q X
o8 2l s g 3 2
3 a g @
< ]
@ BLACK
[%:3
a r—'—E— 1
£ty [0
Bt
bt 1
»A # 12
l S S . s
B:LA‘%D:( |7 S FRONT () RSEER'| \gz\’
BLACK 4 SECTION SECTION |
BLACK | - y o 7, e
[ ) 2
BLAGK
ausg — BLACK
g Mt g
— BLACK BLACK
ot BLACK
BLACK
BLACK—]
s I = i NN U I
BLACK
! - r = “
BAND BAND BAND ,C;SL RED ruz?na
w3 21 #2 # 413 R - COND.
coiL @ | coiL coiL
79 78 77
BUS -
CHASSIS  SHIELD \l—‘ )_l [_{ ,-I
I p S —— )\
| o
Ficure 33—R-F Unit WiriNG DiagraM (SEE Fic. 30)
Bus \
3l
7ERm 8D %)
BUS Bavo PN
“‘—"é— 5 |4 i O
! Corn 2
[ et A | a1 <
: l?l“ 42'2 -‘F:" ! A‘lh
CLoEEL J [k
IR
BLACK 2
333 Bls.ACK i
Bu
BLACK= )
TERM BOARD 2 GRrRouvwo
,‘, G\ | TERMINAL
BLACK: o A’Edkll e B U e (ﬂ:‘
T SECTION & BUS
BLACK e M3
BLACK
BUS
FeLack L—B'-K BLACK
BLACK=
BLACK=—
BLACK
A - 1 - ] | L TO TUNIN
lg H R \ CONDENSER
a < JY < R O PR W [ U PR "
Bano Bano Bano A Z
PE; #2 #/ '®_ RED1
Con gus | Con Cor.
85 84 a3
iy z]./ {3 ? {2 i-]
s —] \\
BUS ———



NWW.SURVIVALEBOOKS.COM

* —e_
RED
8us
BROWN =l
o) [o9o0
8US - _]
[ A
1 D &89
sus—f
I aus-
D qﬂ
NeX? 16 S D | e avi
,‘,' BUS~
Pt BUS
‘ %
I »—J BuS
o3 O}-ﬁ | 1 BUS~
3 92 ]
Fi1Gure 35—O0sciLLaTor UNIT WIRING DIAGRAM
(c—=»
W19 A o] .
A Y
\
— WHITE & RED —
TRACER Q 0_Ae
Q=/04 2 20T @/800£C
LG8 h 3%
iy Se {ls 2490 +20%0
WO TS PIE OMLY = 2 8
0.5/ 0 +/8% — F 8
g
x F by
3 8§
2
p ~"y
* = W
2 ar
[+ z N
3 g < -
@ (1 .
Y ] --Q) 28
w ; \ ’e
£ 85 2
Iy (@) WHITE & BLUE TRACER
Q
©
=4
T
2 V2R
N { /"\
N
BUS ﬁ
ﬁ @7
NS
u F1cure 36—CRrysTAL FILTER WIRING DIAGRAM

74



NWW.SURVIVALEBOOKS.COM

A :’I:-:—:];—.::——__::——:-—;ﬂ Ninhii b, ke )
S i Sy " i
i g |
L LT I
Al et e |
i i {E33 |
‘ _:_L_“_j ___________ e — = —--.a’
Q=/07+ 20 @i000Ke WHITE-BLACK TR.
L28)erh 37
=192 L +25 Vo
N N
& T
N } Er: . ERAS )2 >
(:‘ | & o »
i =Ef S
g\ WHITE-YELJTR:
——WHITE-BLUE TR. Z:g-*zo%éfgsookc
| S - /8.2 echT 3T
WHITE-RED TR, ReO. 76/_‘{‘1. 9 %%

ASSEMBLE WITH

CODE DOT AT THIS

END.

F1GURE 37— WIRING DIAGRAM C-W OSCILLATOR ASSEMBLY

OIMENSIONS IN INCHES

L]

MINIMUM CLEARANCE TO BULKHEAD
FOR REMOVAL OF PLUG FAOM
MOUNTING BASE WITH FITTING

IN_POSITION “A'
74 .
1872
;l -
&
1458
3
- 2 1
| glz brd R o DIA. FITTING i
I
x oD l R\ N,
T < D
, . -
}“ - PRy
ST !
’ 13 DIA. HOLE (CONDUIT LEADS DOWN] H
Za 413 FOR VERTICAL TYPE FITTING ONLY :
uT - -
i Jpevtour INDICATES $0°ANGULAR CONDUIT PL-P103 (TEM-4023) 2
FITTING, APPLICABLE IN THREE POSITIONS <
PL-QI03(ITEM-404) -
H
H
oy
s & _ N2t
5253 °
13 12 cotouT <
Tie w
o«
W
H
H
.
8- 5
W
183 DIA.
8 uo\.as\
. -
Y A4
‘ . ,L &
r & g
;
L i3

FicURE 38—DRILLING PLAN FOR MOUNTING BASE

75



WW.SURVIVALEBOOKS.COM

Q98120 %@ /S00kC Q=/0/ L 20 % & /500K C
L2 79t T IVo L*GPech >+ 3T

BALIIN # /8T \ L=l PO +20%
- LHITEE YEL.TR:
B
P C

7
ASSEMBLE WITH 5
DOT AT THIS END

’ Ist . TRANSFORMER

101 X 20 Y @ /5O00KC
L= GQehs 2 3%
=190 +20%
B STREeT 70 7TAF 0950 +20)

Somd
PRI,

SEC.
PRI

— WHITE & BLUETR.
ASSEMBLE WITH
DOT AT THIS END.

2no I.F TRANSFORMER

Q=101 220 F0® /500 KC EC2/9 QA +20 0
L:CFeetr T3 ESTRET 70 TAP =095 N +20%

Ae WHITE & BLUE TR=—r"
\ 8
s\ F

® @)
A C

& [r—o
s VN eEDy
e

SEC.
PRI.

ASSEMBLE WiTH

DOT AT THIS END

3ro I.F. TRANSFORMER

Q=102 X207 & s200KC Q:/26220% & 7004C
P L7722 cch T 37 L =30 cch £ TV
26124207 £ FS5N + /187
WHITEZ BLUETR. ya

~

WHITEEBLUE TR ‘L

I I .
! | F /
- N S
£ ol § )
° I O fs s F
ASSEMBLE WITH
DoTAT THIS END
47th I.F. TRANSFORMER
‘ FI1GURE 39—WIRING DI1AGRAM, INTERMEDIATE FREQUENCY TRANSFORMERS

76



WW.SURVIVALEBOOKS.COM

-

(83

Fi1cure 40—WiriNG D1aGraM, REsSISTOR BoaRrDs
77



WWW.SURVIVALEBOOKS.COM

438
‘ 214
437
434
433
7
456 362 440 439 435 351 352 04 353 221

DIAL LIGHTS.

356 |,

INCREAYE vOL BEAT FALa

363

209

416

)]
424 426 49zt

Ficure 41—DEeTAIL VIEWs, Topr, PANEL AND BorTOM

78

k)



9l¢ al¢ Ilte gl 6l g9¢

A\

79

AR
D B A
N\ el
.ﬁ 111
5= _Ilﬂmwnﬂu i .JlTu
l.ln |NH. |||ﬂ_| If\V” L
\ N N
oL
T .Hy.__ﬂlun._m-m.y
= o Y
- 1Y oge
..... " m vie
1]
Y.QV..
L\m s
%%
| &K N . :
. __ . )
N \ 99¢
N i
4 ’

€l¢ 4 R

%@@l b eoc
oge . W,ﬁ N ( |

s

H

N

L0
\n/

......
AN ONNWNY

=
O
O
%
X
®,
O
a8
LL
-l
<
2
>
ad
)
%
=
=

F1GURE 42—DETAILS OF PRECISION DIAL MECHANISM AND MASK ASSEMBLY
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