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RECORD OF INSTALLATION

The following data, affecting replacement, should be filled in by the operating person-

nel immediately after installation of the equipment:

Order No: 13759-PHILA-43 Date of Order: October 18, 1942
Serial Number of Bquipment ...........c.oitiiiiitiiiiitiieen tovnnnttiinnaaeannnnns

Date of Acceptance

...............................................................

Date of delivery to Contract Destination

...........................................

Date placed in service

.............................................................




GUARANTEE

This equipment is guaranteed against defects in material, workmanship or manufac-
ture, for a period of one year from the date of delivery. The obligation of the manu-
facturer, under this guarantee, is limited to repairing or replacing any item which shall
prove by manufacturers examination to be defective, provided the item is returned to the
factory for inspection with all transportation charges paid.

Before returning any item believed to be of defective material, workmanship or manu-
facture, a detailed report must be submitted to the manufacturer giving exact informa-
tion as to the nature of the defect. The information shall include, in as much detail as
possible, all subject material listed under instructions for replacement parts.

Upon receipt of the report by the manufacturer, a returned equipment tag will be for-
warded to the shipper without delay. The returned equipment tag must accompany
all shipments of defective parts. No action can be taken on any equipment sent to the
company unless the shipment includes the return tag.

MEISSNER MANUFACTURING CO.
MT. CARMEL, ILLINOIS




FAILURE REPORT

Report of failure of any part of this equipment, during its guaranteed life, shall be
made in accordance with the latest instructions issued by the Signal Corps. One copy
of this report must be received by the Chicago Signal Corps Inspection Zone, Chicago,
Illinois. Such reports of failure shall include:

(a)-Reporting  Reblviby 50 oo, oo Blan o ¢ id i dn i AT s
(b) Order No.... .... .. ciooriresonossn Dateof Order....................
(¢) Model of Equipment ............... SR 5 s 2 A bR, S
(d) Serial Number of Equipment.......... Wi s+ o A JUGRAREN S0
(e) Date of Acceptance ............covueveeiernnnneee soeasoreseannneannns
(f) Date placed in Service ...........cooietiinurineerirnneeeeeeeeennnneeees

(g) Part which failed (Name and Number) ...............cccoviiuneinnn.

.......................................................................

.......................................................................

(i) Covered by Contract Guarantee: Yes.......... B o b (A e
(j) Replacement needed: Yes.............. 1y FIRES o o prfels A TSR IRE |

(k) Remedy used or proposed to prevent recurrence .. ...................

..............................................................




FIG. NO. 1 (A)
MODEL 150-B RADIO TRANSMITTING EQUIPMENT

TYPE 02520 RADIO TRANSMITTER AND TYPE 02433 EXCITER UNIT

TYPE 02433 EXCITER UNIT

TYPE 02520 RADIO TRANSMITTER




FIG. NO. 1 (B)
MODEL 150-B RADIO TRANSMITTING EQUIPMENT

OPERATING ACCESSORIES AND SPARE PARTS

. CA-703 EXCITER UNIT POWER CABLE

. CA-704 MAIN POWER CABLE

. CA-702 72 OHM R.F. LINE CABLE

. MI-701 SINGLE BUTTON CARBON MICROPHONE
. CABINET AND COILS FOR TRANSMITTER
. K-701 KEY AND CABLE ASSEMBLY

. SPARE RESISTORS AND FUSES
.. SPARE TELEGRAPH KEY

. SPARE FILTER CONDENSER (C-401 OR C-402)
. SPARE PAPER AND ELECTROLYTIC CONDENSERS
.. SPARE WIREWOUND RESISTORS

. SPARE SINGLE BUTTON CARBON MICROPHONE
. SPARE FILTER CONDENSER (C-301 OR C-302)
. SPARE PILOT LAMPS
. PLUG-IN CONDENSERS FOR TRANSMITTER

CzZzgrR-~EmomEOOWS




WARNING

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOL-
TAGES WHICH ARE DANGEROUS TO HUMAN LIFE. OPERATING PER-
SONNEL SHOULD AT ALL TIMES OBSERVE ALL THE SAFETY RULES LIS-
TED BELOW. DO NOT CHANGE TUBES OR COILS OR MAKE ADJUST-
MENTS INSIDE EQUIPMENT WITH HIGH VOLTAGE SUPPLY TURNED ON.
DO NOT DEPEND UPON THE DOOR SWITCH FOR PROTECTION BUT AL-
WAYS SHUT DOWN POWER EQUIPMENT AND OPEN MAIN SWITCH IN
POWER SUPPLY CIRCUIT. ALWAYS DISCHARGE AND GROUND CIRCUITS
PRIOR TO TOUCHING THEM.

Since the use of high voltages which are dangerous to human life is necessary to
the successful operation of the Radio Transmitting Equipment covered by these in-
structions, certain precautionary measures must be carefully observed by the Op-
erating Personnel during the adjustment and operafion of the equipment.

The two units of the Model 150-B Radio Transmitting Equipment are housed with-
in metal cabinet enclosures. The cabinet of the Type 02520 Radio Transmitter is
provided with an access door which is fitted with a safety interlock door switch.
This switch automatically removes dangerous voltages within the cabinet when the
access door is opened.

KEEP AWAY FROM LIVE CIRCUIT: Under no circumstances should any per-

son reach within a cabinet while power supply line switches to the equipment are
closed; or handle any portion of exposed equipment which is supplied with power;
or to connect any apparatus external to the cabinets to circuits within the cabinets;
or to apply high voltages to the equipment even for testing purposes while any non-
interlocked portion of the equipment is removed. Whenever feasible in testing eir-
cuits, make continuity and resistance checks rather than directly checking voltage
at various points when any high voltage is applied to the transmitter circuits.

DO NOT SERVICE OR ADJUST ALONE: Under no circumstances should any

person reach within a cabinet for the purpose of servicing or adjusting the equipment
without the presence or assistance of another person capable of rendering aid.

DO NOT TAMPER WITH THE SAFETY INTERLOCK SWITCH: The safety
interlock switeh fitted to the access door of the Radio Transmitter cabinet should
not be removed or short circuited, nor should rehance be placed upon this switch
for removing voltages from the equlpment



SECTION 1
GENERAL DESCRIPTION

EQUIPMENT

1. The Model 150-B Radio Transmit-
ting Equipment comprises all equipment
required for a complete radio transmitter
installation, exclusive of antenna and AC
power source. The equipment is designed
for operation on a 115 volt, single phase,
50/60 cycle AC line and, as shown in Fig.
No. 1, pages 7 and 8, consists of the fol-
lowing:

1....Type 02520 Radio Transmitter.
1....Type 02433 Exciter Unit.
1....Set of Vacuum Tubes.

1....Set of Accessories.

1....Set of Spare Parts.

2. The Type 02520 Radio Transmitter

components are housed in a steel cabinet
13.5 inches high, 20 inches deep and 40
inches wide. The weight of the Trans-
mitter, ready for operation, is 305 pounds.

3. The Type 02433 KExciter Unit com-
ponents are housed in a steel cabinet 13.5
inches high, 12 inches deep and 11.5 inches
wide. The weight of the Exciter Unit,
ready for operation, is 39 pounds.

4. Designed for table mounting, the
Model 150-B Radio Transmitting Equip-
merit requires an area 53 inches wide by
20 inches deep. Approximately 3 inches
clearance should be allowed at the rear of
the equipment for antenna and power con-
nections.

TUBE COMPLEMENT

5. The vacuuin tubes, specified in Table
No. 1, page 11, are required and are sup-
plied as a part of Model 150-B Radio
Transmitting Equipment.
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GENERAL

6. The Model 150-B Radio Transmit-
ting Equipment provides a complete, me-
dium power, general purpose radiotele-
phone and radiotelegraph transmitter in-
stallation. The equipment is especially
applicable in services requiring operation
on any frequency from 1,500 KC to 12,500
KC.

7. The steel cabinets, housing the Type
02520 Radio Transmitter and Type 02433
Exciter Unit, are of the console type suit-
able for table mounting. Ventilating holes
are provided in the top and sides of the
Exciter Unit cabinet. A combination of
holes and slots are provided in the top,
back and sides of the Transmitter cabinet.
Adequate ventilation is provided for all
heat producing elements. The cabinets
are constructed of heavy gauge, electric-
ally welded sheet steel with a durable gray
wrinkle finish outside and a flat gray en-
amel finish inside.

8. Components of the Type 02520 Ra-
dio Transmitter are so arranged that unit
construction is possible, the Transmitter
consisting of five units as follows:

(a) No. 02321 Front Panel Assembly.
(b) No. 02322 Radio Frequency Unit.
(¢) No. 02323 Modulator Unit.

(d) No. 02324 Power Supply Unit.
(e) No. 02426 Cabinet.

9. With the exception of the cable to
the safety interlock cabinet door switeh,
all wiring in the Type 02520 Radio Trans-
mitter is entirely independent of the cabi-
net. All units may readily be removed
from the cabinet for inspection or replace-
ment.




TABLE NO. 1

FOR
TYPE 02520 RADIO TRANSMITTER
TUBE SIGNAL SCHEMATIC
TYPE | CORPS TYPE | SYMBOL FUNCTION
813 VT-144 V-201 Class ‘“‘C’’ R. F. Amplifier Tube
811 V'_I‘-217 V-301
811 VT-217 V-302 Class ‘‘B’’ Modulator Tubes
6V6GT VT-107A V-303
6V6GT | VT-107A V-304 Audlo " "Driver™ Tubes
866A VT-46A V-305
866A VT-46A V-306 Rectifier Tubes. Modulator Supply
6J5GT VT-94D V-307 Audio Amplifier Tube
BooA VT-46A V401 Rectifier Tubes. R. F. Amplifier Supply
866A VT-46A V-402
5U4G VT-244 V-403 Rectifier Tube. Speech Amplifier Supply
FOR
TYPE 02433 EXCITER UNIT
TUBE SIGNAL SCHEMATIC
TYPE | CORPS TYPE | SYMBOL FUNCTION
6L6G VT-115A V-501 2nd Doubler Tube
VR-150 VT-139 V-502
VR.105 VT-200 V3503 Voltage Regulator Tubes
6F6G VT-66A V-504 Oscillator and 1st Doubler Tube
5U4G VT-244 V-505 Rectifier Tube for Power Supply

P L




GENERAL DESCRIPTION (Cont’d)

10. Components of the Type 02433 Ex-

citer Unit are mounted on a single chassis.

This chassis assembly may readily be re-

moved from its cabinet for inspection or

replacement.

TYPE OF EMISSION

11. Radiotelegraph (Al) and Radio-
telephone (A3) emission are available with
the Model 150-B Radio Transmitting
Equipment., Keying of the carrier for
radiotelegraph operation is accomplished
in the Type 02433 Exciter Unit, an effi-
cient key-click filter assuring clean cut
teleégraphy in both high and low speed ser-
vice. In radiotelephone operation the
audio frequency response is uniform with-
in plus or minus 3 db. from 200 to 4,000
cycles per second. The upper and lower
limits of the audio frequency range are
deliberately attenuated to improve speech
intelligibility. Audio frequency ampli-
tude distortion is less than 10% total har-
monies at any modulation level.

RADIO FREQUENCY RANGE

12. The radio frequency range of the
Model 150-B Radio Transmitting Kquip-
ment is 1,500 KC to 12,500 KC. Any de-
sired frequency, within this range, may be
utilized.

ANTENNA REQUIREMENTS

13. The Model 150-B Radio Transmit-
ting Equipment is designed to work into
an unbalanced antenna or transmission
line. An extremely wide range impedance
matching network, incorporated in the
equipment, enables the operator to match
the impedance of practically any type of
unbalanced antenna or transmission line
normally encountered and considered to be
good engineering practice.

=12 .

FREQUENCY CHANGE AND
CONTROL METHOD

14. The RF output frequency of the
Model 150-B Radio Transmitting Equip-
ment is controlled by the Type 02433 Ex-
citer Unit. The unique functional charae-
teristics of the Exciter Unit make possible
the complete elimination of quartz crystals
as a frequency control medium. Model
150-B Radio Transmitting Equipment fea-
tures rapid selection and use of any fre-
quency within the range of 1,500 KC to
12,500 KC.

POWER OUTPUT

15. The nominal rated power output of
the Model 150-B Radio Transmitting
Equipment is 150 watts radiotelegraph and
150 watts radiotelephone, delivered into
a 72 ohm artificial load at any frequency
within the 1,500 KC to 12,500 KC range.

MODULATION

16. The Model 150-B Radio Transmit-
ting Equipment is capable of 100% modu-
lation in radiotelephone operation:

POWER SOURCE AND INPUT
REQUIREMENTS

17. The Model 150-B Radio Transmit-
ting Equipment is designed to operate
from a 115 volt, single phase, 50/60 cycle
AC power source. The AC input require-
ment is approximately 925 watts at 0.87
power factor.

POWER CONTROLS

18. A simplified system: of power con-
trol is incorporated in the Model 150-B
Radio Transmitting Eguipment. Two



GENERAL DESCRIPTION (Cont’d)

heavy duty toggle switches, located on the
front panel of the Type 02520 Radio Trans-
mitter, control the filament and plate
power circuits including the filament and
plate power circuits of the Type 02433 Ex-
citer Unit. The rectifier tubes (mercury
vapor type) in high voltage circuits are
protected by time delay relays; plate
power cannot be applied until the rectifier
tube filaments have reached normal oper-
ating temperature.

19. A push-to-talk switch, located on
the handle of the microphone, serves the
same purpose as the plate power switch
located on the Transmitter front panel. In
radiotelephone operation, use of the micro-
phone switeh is recommended for conveni-
ence, especially when transmissions of
short duration or ‘break-in operation are
contemplated. =~ 'When the microphone
switch button is depressed (or the PLATE
switch turned ON), the Transmitter and
Exciter Unit are automatically placed in
operation. When the microphone switch
button is released (or the PLATE switch
turned OFF), the Transmitter and the Ex-
citer Unit become inoperative and non-in-

terfering with the station receiving equip-
ment.

20. A two position POWER switch, lo-
cated on the front panel of the Type 02520
Radio Transmitter, provides for reduced
power during the initial process of ‘‘tun-
ing-up’’. When the equipment is properly
tuned to the desired frequency, full power
may be applied by throwing this switch
from the TUNE-UP to the NORMAL posi-
tion.

21. The two position EMISSION switch,
located on the front panel of the Type
02520 Radio Transmitter, enables the op-
erator to select the type emission desired;
either radiotelegraph (Al) or radiotele-
phone (A3).

ACCESSORIES

22. The operating accessories, shown -
in Fig. No. 1, pages 7 and 8, are required
and are supplied as a part of Model 150-B
Radio Transmitting Equipment.

-13 -



SECTION 1II
CIRCUIT DESCRIPTION

CONTROL CIRCUITS

23. The power circuits of Model 150-B
Radio Transmitting Equipment are con-
trolled from the front panel of the Type
02520 Radio Transmitter by means of two
toggle switches, S-101 and S-104. When
both switches are in the OFF position, all
power circuits are open. '

24. When the FILAMENT switch,
S-104, is turned ON, power is supplied to
the following ecircuits:

(a) Filament circuits of the Type 02520
Radio Transmitter and filament ecircuits
of the Type 02433 Exciter Unit. The rec-
tifier filament circuit of the modulator
power supply is energized only when the
front panel EMISSION switch, S-102, is in
the PHONE position. When the EMIS-
SION switch is in the CW position, the
modulator power circuits are open and in-
operative.

(b) Grid bias power supply and speech
amplifier plate supply circuits of the Type
02520 Radio Transmitter.

(e) Time delay relay circuits. The
Modulator time delay relay, K-402, is ener-
gized only when the front panel EMIS-
SION switch, S-102, is in the PHONE po-
sition.  When the EMISSION switch is in
the CW position, the modulator power cir-
cuits are open and inoperative.

(d) Pilot light circuits of the Type
02520 Radio Transmitter and the- Type
02433 Exciter Unit.

(e) Plate-screen power supply circuit
of the Type 02433 Exciter Unit. The plate
screen power supply ecircuit of the Type
02433 Exciter Unit is permitted to run con-
stantly after the front panel filament
switch, S-104, is turned ON. The RF out-
put of the Type 02433 Exciter Unit is
started and stopped by relay, K-501, lo-

<14 :

cated in the Exciter Unit. Relay, K-501,
stops the RF' output of the Exciter Unit
by shorting out the grid (coil) cirenit of
the oscillator tube, V-504.

25. When the PLATE switch, S-101,
located on the front panel of the Type
02520 Radio Transmitter, is thrown to the
ON position, power is supplied to the fol-
lowing circuits:

(a) High voltage plate-sereen power
supply circuit of the Class C, RF power
amplifier.

(b) High voltage plate power supply
circuit of the Class B modulator. The high
voltage modulator power supply circuit
is energized only when the front panel
EMISSION switch, S-102, is in the PHONE
position. When this switch is in the CW
position, the high voltage modulator power
supply circuit is open and inoperative.

(¢) Relay circuit controlling RF out-
put of the Type 02433 Exciter Unit. Nor-
mally the contacts of relay, K-501, located
in the Type 02433 Exciter Unit, are closed.
In this position, the grid (coil) circuit of
the oscillator tube, V-504, is shorted out
and RF output of the Exciter Unit is
stopped. When the PLATE switch, S-101,
located on the front panel of the Type
02520 Radio Transmitter, is turned ON,
the Exciter Unit relay, K-501, is energized
which opens its normally closed contacts.
This removes the short across the grid
(coil) cireuit of the oscillator tube, and
starts RF' output.

(d) Modulation transformer relay,
K-301. This relay is incorporated to
short out the secondary winding of the
modulation transformer, T-301, when the
Radio Transmitting Equipment is used in
radiotelegraph (CW) service. When the
EMISSION switch, S-102, is in the PHONE
position and the PLATE switch, S-101,
is turned ON, power is supplied to relay,




CIRCUIT DESCRIPTION (Cont’d)

K-301, which opens its normally closed
contacts. When the EMISSION switch,
S-102, is in the CW position and the
PLATE switch, S-101, is turned ON, the
control circuit of relay, K-301, is open and
the relay remains inoperative. In this
position, the contacts of the relay short out
the secondary winding of the modulation
transformer, T-301.

26. A push-to-talk switch, located in
the handle of the microphone, MI-701, may
be used instead of PLATE switch, S-101,
when transmissions are of short duration
or when break-in operation is employed.
When the push-to-talk microphone switch
is used, the front panel PLATE switch,
S-101, must be in the OFF position.

27. A two position POWER switch,
S-103, located on the front panel of the
Type 02520 Radio Transmitter, is incor-
porated to provide reduced power during
the process of ‘‘tuning-up’’ the Model
150-B Radio Transmitting Equipment.
When tuning adjustments are to be made,
the POWER switch, S-103, should be
thrown to the TUNE-UP position. In this
position, reduced plate voltage is applied
to the Class C RF power amplifier tube,
V-201, protecting this tube against pos-
sible overload due to inaccurate tuning.
When the Class C RF amplifier circuit is
properly adjusted to the desired frequency,
the POWER switch, S-103, may be thrown
to the NORMAL position.

28. A two position EMISSION switch,
S-102, located on the front panel of the
Type 02520 Radio Transmitter, is used to
select the desired type of emission. When
phone emission (Radiotelephony) is de-
sired, the EMISSION switch should be
thrown to the PHONE position. In addi-
tion, the two position switch, located on
the front panel of the Type 02433 Exciter
Unit, (lower left hand corner), should
be turned to the PHONE position. When
CW emission (Radiotelegraphy) is de-
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sired, the EMISSION switch should be
thrown to the CW position. In addition,
the two position switch, located on the
front panel of the Type 02433 Exciter Unit,
(lower left hand corner), should be
turned to the CW position.

KEYING CIRCUIT

29. Keying is accomplished in the
Model 150-B Radio Transmitting Equip-
ment by interruption of the cathode circuit
of the 2nd doubler tube, V-501, in the Type
02433 Exciter Unit. A 6L6G vacuum tube
is employed in this position.

FREQUENCY CONTROL SYSTEM

30. The operating frequency of Model
150-B Radio Transmitting Equipment is
established and controlled by the Type
02433 Exciter Unit. This unit is supplied
with six sets of plug-in coils, making op-
eration possible on any desired frequency
within the range of 1500 KC to 12,500 KC.

31. A self-contained power supply, em-
ploying a type 5U4G full wave rectifier
tube, V-505, is incorporated in the Type
02433 Exciter Unit. Oscillator plate and
screen voltages are regulated by voltage
regulator tubes, V-502 and V-503.

32. Basically, the Type 02433 Exciter
Unit consists of an electron coupled oseil-
lator and 1st frequency doubler designed
around a type 6F6G vacuum tube, V-504.
This stage is capactively coupled to a 2nd
doubler stage, designed around a type
6L6G vacuum tube, V-501.

33. Six sets of plug-in coils are sup-
plied with the Type 02433 Exciter Unit.
Kach set of coils consists of three coils;
the ““‘Ose. Grid Coil’’, the ‘“‘Osc. Plate
Coil”’ and the ‘“Output Coil’”’. The RF
range, function and band designation are
clearly imprinted on each coil.



CIRCUIT DESCRIPTION (Cont’d)

34. The ““Ose. Grid Coil”’ is designed
to mount in eoil socket, X-508. In this
position, the coil is tunable over its range
by the first section of the 3-gang variable
condenser, C-501C. The ‘‘Osc. Plate Coil”’
mounts in coil socket, X-505. In this po-
sition, the coil is tunable over its range by
the second section of variable condenser,
(-501B. The “‘Output Coil’’ mounts in
socket, X-501, and is tunable over its range
by the third section of variable condenser,
C-501A.

35. The tuned circuits of the Type
02433 Exciter Unit are ganged together to
provide ‘‘single dial control’’ of Trans-
mitter frequency.

36. The RF output of the Type 02433
Exciter Unit is taken from the plate cir-
cuit of the 2nd doubler stage. The ‘‘Out-
put Coil’’ is provided with an output
winding, having an impedance of 72 ohms,
which terminates at the output receptacle,
J-501, located on the back of the Type
02433 Exciter Unit. The 72 ohm output
circuit is balanced on all bands and may
be matched to a doublet antenna through
a 72 ohm transmission line. A simple ar-
rangement of this type makes possible the
use of the Exciter Unit alone as an emer-
gency transmitter. :

RF POWER AMPLIFIER CIRCUIT

37. The RF power amplifier of Model
150-B Radio Transmitting Equipment is a
component unit of the Type 02520 Radio
Transmitter. RF' driving power for this
amplifier is supplied by the Type 02433
Exciter Unit through cable, CA-702. (The
impedance of cable, CA-702, is 72 ohms,
matching the output circuit impedance of
the Exciter Unit and the input eircuit im-
pedance of the Type 02520 Radio Trans-
mitter).

38. The RF power amplifier consists of

.16 -

a type 813 vacuum tube, V-201, operating
as a Class C, RF amplifier. A combina-
tion of fixed and automatic (grid leak)
bias is employed, the fixed bias prevent-
ing excessive plate current in the event
RF grid excitation should fail. Approxi-
mately 1600 volts DC is applied to the
plate of the 813 tube. Screen potential of
approximately 400 volts DC is obtained
from a heavy bleeder system consisting of
tapped resistor, R-201. Obtainment of
screen voltage from a bleeder system of-
fers a decided advantage over the usual
arrangement of series resistor; in the event
RF grid excitation should fail, the screen
bleeder system prevents screen voltage
from rising to an excessive value and pro-
tects the 813 tube from otherwise possible
injury.

39. A capacity divider, consisting of
condensers, C-206, and C-207, is connected
in parallel with the screen bleeder. This
arrangement provides the proper value of
screen by-pass and, in addition, maintains
the overall fidelity of the Transmitter.

40. The tuned grid circuit of the 813
amplifier consists of six grid coils designed
to cover the R. F. frequency range of 1500
KC to 12,500 KC. The grid coils are tun-
able over their respective ranges by grid
tuning condenser, C-202, front panel con-
trolled by the GRID dial. A six position
selector switch, S-201, is provided to fa-
cilitate selection of the proper grid coil;
specifically, the grid coil that can be tuned
to resonance with the R. F. output fre-
quency established in the Type 02433 Ex-
citer Unit. The grid coil selector switch,
S-201, is front panel, controlled by the
RANGE knob. The frequency range of
each of the six grid coils is designated on
the front panel in ‘‘megacycles’’. Variable
“trimmer’’ condenser, (C-201, located on
the R. F. Unit chassis, is adjusted at fac-
tory prior to shipment. Further adjust-
ment should not be necessary when the
equipment is installed. This condenser
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is adjusted so that the grid (input) coils
of the Type 02520 Radio Transmitter have
approximately the same tuning ranges as
the output coils of the Type 02433 Exciter
Unit.

41. The output circuit of the 813 R. F.
power amplifier consists of a pi network
designed to operate into an unbalanced
antenna or transmission line. Use of this
type of output network greatly simplifies
the tuning procedure. In addition, the
output network functions as a low pass
filter, providing adequate harmonic at-
tenuation. The elements of the output
network are arranged to simplify antenna
impedance matching over an extremely
wide range. Seven plug-in type output
coils are suppleid with the Type 02520
Radio Transmitter. The desired output
frequency is established by plugging the
proper coil into the network circuit and
adjusting the PLATE tuning condenser,
C-209, and the ANTENNA tuning conden-
ser, C-210, to resonance. The proper net-
work coil for any given output frequency,
as well as the settings of the network tun-
ing condensers, C-209 and C-210, is entire-
ly dependent on the impedance of the par-
ticular antenna to which the Transmitter
is connected. Complete instructions cover-
ing the seleetion of the proper output coil
and the adjustment of the output circuit
will be found in Section IV, under the
heading ‘“‘Output Circuit Adjustment’’,
starting at paragraph 85.

POWER SUPPLY

42. Three independent power supplies,
complete with rectifier and filter circuits,
are incorporated in the Type 02520 Radio
Transmitter.

43. Power supply No. 1 delivers 1600
volts at 183 ma. to the 813 Class C RF
power amplifier. A full wave rectifier
circuit is employed, using Type 866A/866
tubes, V-401 and V-402, followed by a two
section choke input filter. The rectifier
tubes are protected by time delay relay,
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K-403. Power supply No. 1 is fused by
cartridge fuses, F-402 and F-403.

44. Power supply No. 2 delivers 1250
volts at 220 ma. (maximum) to the 811
Class B modulator. A full wave rectifier
circuit is employed, using Type 866A /866
tubes, V-305 and V-306, followed by a two
section choke input filter. The rectifier
tubes, are protected by time delay relay,
K-402. Power supply No. 2 is fused by
cartridge fuses, F-402 and F-404.

45. Power supply No. 3 delivers 260
volts at 105 ma. to the speech amplifier and
driver. In addition, this supply delivers
70 volts grid bias potential to the 813 Class
C RF amplifier. A full wave rectifier
circuit is employed, using a type 5U4G
tube V-403, followed by a single section
filter. Power supply No. 3 is fused by car-
tridge fuse, F-402.

46. The audio system of the Type 02520
Radio Transmitter consists of speech am-
plifier, driver and modulator. A type
6J5GT tube, V-307, functions as the speech
amplifier and is transformer coupled to
the push-pull driver stage in which type
6V6GT tubes, V-303 and V-304, are em-
ployed. The driver stage is transformer
coupled to the Class B modulator. Type
811 tubes, V-301 and V-302, are employed
in the Class B modulator.

47. Miecrophone current for the single
button earbon microphone is obtained from
the cathode circuit of the 6V6GT driver
tubes, V-303 and V-304. Microphone cur-
rent is filtered by condenser, C-305, resis-
tor, R-307, and condenser, C-307. An au-
dio gain control, R-311, is incorporated
to provide adjustment of input level to the
6J5GT grid circuit. Cathode bias is em-
ployed in both the speech amplifier and
driver stages.

48. A push-to-talk switch, located on
the handle of the microphone, may be used
to operate power supply relay, K-401.




SECTION III
INSTALLATION

UNCRATING

49. The Type 02520 Radio Transmitter
is packed in a wood box, designed especi-
ally for this application. The following
instructions for uncrating the Transmitter

apply:

(a) Place the wood box on the floor
near the table or bench on which the Trans-
mitter is-to be installed. See that the ar-
rows on the sides of the box point up.

(b) Cut the steel bands that encircle
the wood box.

(¢) With a wrench of suitable size, re-
move the six (6) square head lag screws
from the ends of the box. Three lag
screws will be found on each end.

(d) The box is now free of its base and
may be lifted off the base assembly, ex-
posing the Transmitter to view.

(e) The Transmitter is held in position
on the wood base by guard rails on the
front, back and sides of the unit. Remove
the wood screws which attach the front
and back guard rails to the base and set
the rails aside. The Transmitter may
now be lifted off the wood base and placed
on the bench or table where it will be used.

50. The Type 02433 Exciter Unit, all
operating accessories, coils, and spare
parts are packed in a second wood box. To
open this box, place it on the floor with
box arrows pointing up and pry off the
nailed cover. The contents will be found
packed in individual cardboard contain-
ers, each container stenciled or labeled to
show contents.

51. Remove the Type 02433 Kxciter
Unit from its cardboard container and
place the unit on the bench or table where
it will be used.
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52. The coil case, containing the seven
(7) plug-in type Transmitter coils, should
be mounted on the wall near the Trans-
mitter. Two metal mounting brackets
are provided on the back of the case.

53. Spare parts should be stored in a
convenient place for possible future use.
The items supplied as ‘‘Spare Parts’’ are
listed in Table No. 10, pages 70, 71 and
72 of this book.

54. The operating accessories, shown
in Fig. No. 1, pages 7 and 8, should be re-
moved from the box, to be used in making
the equipment installation.

55. All packing boxes, cartons, wrap-
ping, ete., should be retained for possible
future use.

56. Vacuum tubes for the Transmitter
and Exciter Unit as well as spare vacuum
tubes for each, are packed in a separate
box. Open this box and remove the neces-
sary number and types of tubes to equip
the Transmitter and Exciter Unit. See
Vacuum Tube Table No. 1, page 11. The
spare tubes, remaining in the box, should
be carefully stored in a safe and conveni-
ent place for future use.

INSPECTION

57. Inspect cables and wiring for pos-
sible broken or displaced wires. Make
sure that all terminal connections are
tight. Inspect each unit for loose screws
or bolts. Make certain all controls such
as switches, dials, ete., operate properly.

PLACING TRANSMITTER

58. The Model 150-B Radio Transmit-
ting Equipment is designed to be placed
on the operating table adjacent to the re-
ceiving apparatus or on a second table so
located that the Transmitter controls may




FIG. NO. 2
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be adjusted from the operating position.
The Model 150-B Radio Transmitting
Equipment occupies a space 53 inches wide
by 20 inches deep. Approximately 3 inches
clearance should be allowed at the rear of
the equipment for making antenna and
power connections. Sufficient clearance
at the sides of the equipment should be
provided for free circulation of air.

FUSES

59. All fuses should be examined and
their ratings checked against the ratings
shown in Fig. No. 3, page 21. All fuses
are mounted on top of the Power Supply
Chassis, under a protective dust cover. To
check or replace fuses, the dust cover,
which mounts with six serews, must be re-
moved. The dust cover, as shown in Fig.
No. 18, page 59, is imprinted with the
words ‘‘RELAYS-FUSES”’.

EXTERNAL CONNECTIONS

60. Place all power switches in the OFF
position before attempting to make any
external connections to the Model 150-B
Radio Transmitting Equipment. All cab-
les required for external connections are
supplied as a part of the equipment and
should be used as shown in Fig. No. 2,
page 19.

61. To prevent error in making exter-
nal connections to the Model 150-B Radio
Transmitting Equipment, each cable plug
is designed to fit only one of the chassis
receptacles. If the plug fits the recep-
tacle, the cable is properly connected.

POWER LINE

62. The Model 150-B Radio Transmit-
ting Equipment is designed to operate
from a 115 volt, single phase, 50/60 cycle
AC power source. The supply line should
be checked for these specifications before
any connections are made. The power
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line is connected to the Type 02520 Radio
Transmitter by means of cable, CA-704.
One end of the cable is plugged into the
flush receptacle, J-402, located on the back
of the Type 02520 Radio Transmitter. The
other end of this cable should be plugged
into a standard 115 volt, AC power outlet.
See Fig. No. 2, page 19.

63. Power connections to the Type
02433 Exciter Unit are made by means of
cable, CA-703. The plug at one end of
this cable is designed to fit the flush re-
ceptacle, J-401, located on the back of the
Type 02520 Radio Transmitter. The plug
at the opposite end can be fitted into re-
ceptacle, J-503, located on the back of the
Type 02433 Exciter Unit.

RF CONNECTIONS

64. The RF connection between the
Type 02520 Radio Transmitter and the
Type 02433 Exciter Unit is made by means
of cable, CA-702. The plugs at each end
of this cable may be fitted into receptacles,
J-201 and J-501, located on the back of the
Radio Transmitter and Exciter Unit re-
spectively. The locking collar, which is a
part of each RF plug, should be firmly
screwed down over the threaded shoulder
of each RF receptacle. ’

MICROPHONE

65. The microphone is equipped with a
flexible cord and plug, the plug designed
to fit the MICROPHONE jack, J-101, lo-
cated on the front panel of the Type 02520
Radio Transmitter. The microphone plug,
P-708, should be inserted into this jack and
pushed in as far as it will go.

TELEGRAPH KEY

66. The telegraph key is connected to
the Model 150-B Radio Transmitting
Kquipment by means of cable, CA-701. One
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end of this cable is connected to the two
terminals of the key. The opposite end
of this cable is terminated by a plug, P-702,
designed to fit the jack, J-502, located on
the back of the Type 02433 Exciter Unit.
The plug should be inserted in this jack
and pushed in as far as it will go.

67. The telegraph key should be se-
curely fastened to the operating table in
the most convenient position; convenient
from: the standpoint of the operating per-
sonnel who handle the key. This position
is usually at one side of the receiving ap-
paratus.

ANTENNA

68. The Model 150-B Radio Transmit-
ting Equipment is designed for use with
an unbalanced antenna system on all fre-
quencies. One of the simplest unbalanced
antenna systems consists of a length of an-
tenna wire, connected at one end to the an-
tenna terminal post of the Radio Trans-
mitter, and suspended in the air in a verti-
cal, semi-vertical, horizontal or combina-
tion of vertical and horizontal position.

The length of antenna is not critical; prac-
tically any length of antenna may be em-
ployed. The antenna wire must be well
insulated from ground and should be loca-
ted in a clear position away from trees and
surrounding objects.

GROUND CONNECTION

69. A good, low resistance ground
should be connected to the ground termi-
nal located on the back of the Type 02520
Radio Transmitter. The ground lead must

be as short as possible and wire, no smaller
than No. 12, should be used.

VACUUM TUBES

70. The vacuum tubes shown in Table
No. 1, page 11, may now be installed in the
Transmitter and Exciter Unit. Proper
tube type is clearly designated on chassis
top, adjacent to each tube socket.

INSTALLATION RECORD

71. Operating personnel should now
fill out the ‘‘Record of Installation’’ on
page 4 of this Instruction Book.

FIG. NO. 3

K-402 TIME DELAY RELAY FOR MODULATOR POWER SUPPLY

RELAYS AND FUSES

F-40! 2 AMPERE CARTRIDGE FUSE
F-403 8 AMPERE CARTRIDGE FUSE

F-402 5 AMPERE CARTRIDGE
F -404 8 AMPERE CARTRIDGE FUSE

K-401 POWER RELAY
K-403 TIME DELAY RELAY FOR R. F. POWER SUPPLY




SECTION IV
OPERATION AND ADJUSTMENT

SAFETY NOTICE

72. OPERATION OF THIS EQUIP-
MENT INVOLVES THE USE OF HIGH
VOLTAGES WHICH ARE DANGER-
OUS TO LIFE. OPERATING PERSON-
NEL SHOULD AT ALL TIMES OB-
SERVE ALL SAFETY PRECAUTIONS.
DO NOT CHANGE TUBES OR COILS
OR MAKE ADJUSTMENTS INSIDE
EQUIPMENT WITH HIGH VOLTAGE
SUPPLY ON. ALWAYS SHUT DOWN
POWER EQUIPMENT AND OPEN THE
MAIN SWITCH IN SUPPLY LINE TO
THE EQUIPMENT BEFORE REACH-
ING INTO THE CABINET.

T

PRELIMINARY

73. Before making preliminary adjust-
ments in the Model 150-B Radio Trans-
mitting Equipment, see that the front
panel PLATE and FILAMENT switches,
S-101 and S-104, are in the OFF position.
Place the POWER switch, S-103, in the
TUNE-UP position and the EMISSION
switeh, 8-102, in the PHONE position. The
front panel switches of the Type 02433 Ex-
citer Unit should be placed in the PHONE
and AUTO positions respectively.

74. As shown in Table No. 2, at the bot-
tom of this page, six sets of plug-in coils
are supplied with the Type 02433 Exciter
Unit, each set consisting of three coils. The
coils are stored in the drawer type com-
partment located in the bottom of the Ex-
citer Unit cabinet. Note the frequency
range of each of the six coil sets and select
the set having the range in which the de-
sired frequency falls. The frequency
range of each coil set is designated, in the
table below and also on the top of each coil
form, in Megacycles (‘“MC.”’). A Mega-
ceyele is 1000 Kilocyecles.

75. Open the hinged lid of the 'I'ype
02433 Exciter Unit and lift the three coil
shields from their chassis bases. Insert
the three plug-in-coils in the coil sockets
and see that each coil is firmly seated. Re-
place the coil shields, pushing each shield
down as far as possible. Close the lid of
the Exciter Unit.

76. The FILAMENT switch, S-104, lo-
cated on the front panel of the Type 02520
Radio Transmitter may now be turned ON.
This lights the front panel pilot lamp of
the Radio Transmitter, the dial scale
lamps of the Exciter Unit and applies

TABLE NO. 2
COIL TABLE
FOR TYPE 02433 EXCITER UNIT
FREQUENCY RANGE BAND SET OF THREE PLUG-IN COILS,
(MEGACYCLES) DESIGNATION CONSISTING OF NO’S.

1.36 to 3.30 A 18-3341, 18-3342 and 18-3343
3.20 to 5.20 B 18-3344, 18-3345 and 18-3346
5.08 to 7.08 C 18-3347, 18-3348 and 18-3349
6.93 to 8.90 D 18-3350, 18-3351 and 18-3352
8.72 to 10.82 E 18-3353, 18-3354 and 18-3355
10.70 to 12.70 F 18-3356, 18-3357 and 18-3358

.99.
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heater current to all vacuum tube fila-
ments.

77. The Model 150-B Radio Transmit-
ting Equipment should now be permitted
to run for 30 minutes without further ad-
justment. This initial run of 30 minutes
is necessary only when the equipment is
first installed or when a mercury vapor
rectifier tube, Type 8664, is replaced.

78. Now turn the AUTO ON switch,
S-502, to the ON position. This switeh is
located on the front panel of the Type
02433 Exciter Unit.

79. Refer to the calibrated dial scale
of the KExciter Unit and adjust the tuning
control to the desired frequency. The sig-
nal produced by the Exciter Unit will be
audible in the station receiver. Check
this by tuning the receiver, with BFO
turned ON, to the frequency to which the
Exciter Unit is adjusted.

80. The output (transmission) fre-
quency of the Model 150-B Radio Trans-
mitting Equipment is established and con-
trolled by the Type 02433 Exciter Unit.
In general, point-to-point, communica-
tions service, operating personnel will find
the accuracy of the calibrated dial to be
adequate. When extreme accuracy is re-
quired, the output frequency may be
checked against a Frequeney Standard or a
precision type ‘‘wave-meter’’.

81. With the Exciter Unit now adjusted
to the desired frequency, the operator may

proceed with adjustment of the Type 02520.

Radio Transmitter. The Exciter Unit
front panel AUTO ON switch, S-502,
should remain in the ON position while the
following adjustments are made:

INPUT CIRCUIT ADJUSTMENT

82. First, turn the RANGE (MC.) se-
lector switch, S-201, located on the front

panel of the Type 02520 Radio Transmit-
ter, to the range in which the pre-set fre-
quency of the Exciter Unit falls. For ex-
ample, if the pre-set frequency of the Kx-
citer Unit is ‘6.4 MC.”” (6400 KC.), the
RANGE switch should be turned to the
5.2-7.0 position (5200 to 7000 KC.).

83. Now adjust the GRID tuning dial,
controlling the grid tuning condenser,
(*-202, and observe the FINAL GRID CUR-
RENT meter, M-101. Adjustment of the
GRID tuning dial should be made to the
point where maximum meter reading is
obtained. ‘

84. The grid input circuit of the Type

02520 Radio Transmitting Equipment is

now tuned to resonance with the ontput

frequency of the Type 02433 Exciter Unit
and the operator may proceed with the

following final adjustments:

OUTPUT CIRCUIT ADJUSTMENT

85. Turn the Kxciter Unit AUTO ON
switch, S-502, to the AUTO position. In
this position the Exciter Unit output is

controlled automatically by either the

PLATE switch, S-101, located on the front
panel of the Radio Transmitter or by the
push-to-talk switch located on the handle
of the Microphone, MI-701. The EMIS-
SION switch, S-102, located on the front
panel of the Type 02520 Radio Transmit-
ter, may be turned to the CW position. In
this position, the 811 class ‘“B’’ modula-
tor is inoperative; a desirable condition
during the initial process of tuning up the
Transmitter.

86. As stated in paragraphs 41 and 68,
the output circuit of the Type 02520 Radio
Transmitting Equipment consists of a pi
network designed to work into an unbal-
anced antenna or transmission line. Seven
plug-in type coils and three fixed padding
condensers, for the pi network, are sup-
plied with the Transmitter. By selecting
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and using the proper coil and padding con-
denser combination, the operator can
match the impedance of practically any
length of unbalanced antenna over a fre-
quency range of 1500 KC to 12,500 KC.

87. The proper network coil and pad-
ding condenser combination to use for a
given frequency is entirely dependent on
the impedance of the particular antenna
to which the Transmitter is connected.
Three tables will be found at the end of
this “section, pages 31 to 35 inclusive,
showing the proper network coil, proper
padding condensers and approximate set-
tings of the PLATE and ANTENNA tun-
ing dials, for given frequencies over the
range of 1500 to 12,500 KC.

88. Table No. 4 on pages 31 and 32
should be used when the impedance of the
antenna is known to be approximately 72
ohms.

89. Table No. 5, on page 32 and 33
should be used when the impedance of the
antenna is approximately 150 ohms.

90. Table No. 6, on pages 34 and 35
should be used when the impedance of the
antenna is approximately 300 ohms.

91. When antenna impedance is un-
known, as is usually the case, use Table
No. 4, on pages 31 and 32, as a rough
guide for initial ‘‘tune-up’’ adjustments.

92. . Assuming antenna impedance is un-
known, first select from Table No. 4, a
network coil and padding condenser com-
bination that will tune to the desired fre-
quency. It will be noted in Table No. 4
that, in many cases, more than one coil and
padding condenser combination may be
used to obtain a desired frequency. For
example, a combination consisting of coil,
L-204, and padding condenser, (-211,
could be used to obtain an output fre-
quency of 2.6 MC. A second combination,
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consisting of coil, 1.-205, and padding con-
densers, (-211 and (C-212, could also be
used to obtain a frequency of 2.6 MC. A
third combination, consisting of coil, 1.-206,
and padding condensers, C-212 and (-213,
might also be used. In general, the opera-
tor should select and use the combination
that provides the desired frequency with
the network coil nearest the middle of its
frequency range. The desired frequenecy of
2.6 MC should be obtained by using net-
work coil, 1.-205, and padding condensers,
(C-211 and C-212, since 2.6 MC is nearest
the center of the L.-205 coil range.

93. Next, see that the front panel FILA-
MENT and PLATE switches, S-101 and
S-104, are in the OFF position and that
the front panel POWER switch, S-103, is
in the TUNE-UP position.

SAFETY NOTICE

94. OPERATION OF THIS EQUIP-
MENT INVOLVES THE USE OF HIGH
VOLTAGES WHICH ARE DANGEROUS
TO LIFE. OPERATING PERSONNEL
SHOULD AT ALL TIMES OBSERVE
ALL SAFETY PRECAUTIONS. DO NOT
CHANGE TUBES OR COILS OR MAKE
ADJUSTMENTS INSIDE EQUIPMENT
WITH HIGH VOLTAGE SUPPLY ON.
ALWAYS SHUT DOWN POWER
EQUIPMENT AND OPEN THE MAIN
SWITCH IN SUPPLY LINE TO THE
EQUIPMENT BEFORE REACHING IN-
TO THE CABINET.

95. Open the hinged lid of the Type
02520 Radio Transmitter and insert the
selected network coil in the two large jacks
located on the insulated mounting plate
behind the 813 R. F. amplifier tube. See
Fig. No. 16, page 57. Now insert the se-
lected padding condenser or condensers in
the jacks provided on the same mounting
plate (behind the network coil, as shown
in Fig. No. 16, page 57). Three pair of
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jacks are provided to accommodate three
padding condensers. When only one pad-
ding condenser is used, the condenser may
be inserted in any one of the three pair of
jacks. When two padding condensers are
used, the two condensers may be plugged
in any two of the three pair of jacks.

96. Now close the hinged lid of the
Radio Transmitter and throw the front
panel FILAMENT switch, S-104, to the
ON position.

97. Set the front panel PLATE and
ANTENNA tuning dials to the approxi-
mate settings shown in Table No. 4, pages
31 and 32. Now throw the front panel
PLATE switch, S-101, to the ON position.
This applies approximately 900 volts DC
(tune-up voltage) to the Plate of the 813
class “‘C?’ R. F. amplifier tube.

98. Now observe the FINAL PLATE
CURRENT meter, M-103, and adjust the
front panel PLATE tuning dial for
minimum plate current. When the PLATE
tuning dial is adjusted to the point of
minimum current, the FINAL PLATE
CURRENT meter should read ‘100 MA’’.

99. If minimum plate current is found
to be higher than ‘100 MA’’, more anten-
na capacity is required. Additional ca-
. pacity can be obtained by adjusting the
front panel ANTENNA tuning dial to a
lower number or by using a plug-in pad-
ding condenser (or condensers) having
higher capacity, or both.

100. If minimum plate current is found
to be lower than ‘100 MA?’, less antenna
capacity is required. Antenna capacity
can be lowered by adjusting the front
panel ANTENNA tuning dial to a higher
number or by using a plug-in padding con-
denser (or condensers) having lower ca-
pacity, or both.

101. Assuming the PLATE tuning dial

is adjusted to the point of minimum plate
current and the reading is found to be
higher than ‘100 MA’’, turn the ANTEN-
NA tuning dial to a lower number (try 10
divisions lower) and readjust the PLATE
tuning dial for minimum plate current. If
the meter reading is still higher than ‘‘100
MA?”’, turn the ANTENNA tuning dial to
a new setting, approximately 10 divisions
lower, and readjust the PLATE tuning
dial for minimum plate current. If the
meter reading is still higher than ‘100
MA”’, adjustment should be continued,
progressively lowering the ANTENNA
dial setting in steps of 10 divisions, always
readjusting the PLATE tuning dial for
minimum meter reading.

102. If minimum meter reading is
found to be higher than ‘100 MA’’, with
the ANTENNA tuning dial set on ‘‘0”’,
and the PLATE tuning dial adjusted to
resonance (minimum current), a larger
padding condenser or combination of pad-
ding condensers must be used.

103. In Table No. 3, on page 26, the
capacities of the three plug-in padding
condensers and combinations thereof, are
given.

104. First, check the capacity of the
padding condenser or condensers being
used and, from Table No. 3, select a com-
bination that provides the next higher ea-
pacity. For example, if padding conden-
sers, C-211 and C-213, are being used, the
padding capacity is 1500 Mmfd. The next
higher capacity, as shown in Table No. 3,
is 1800 Mmifd; provided by condensers,
C-212 and C-213.

105. Throw the front panel PLATE
and FILAMENT switches, S-101 and
S-104, to the OFF position, open the hinged
lid of the Radio Transmitter cabinet and
replace the padding condenser or conden-
sers with the selected combination that
provides the next higher capacity. Close
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the lid of the cabinet and throw the front
panel FILAMENT switch, S-104, to the
ON position.

106. Set the ANTENNA tuning dial
on “90” and throw the PLATE switch,
S-101, to the ON position.

107. Adjust the PLATE tuning dial to
obtain a minimum reading of the FINAL
PLATE CURRENT meter, M-103. If the
minimum reading is still higher than ‘100
MA”’, set the ANTENNA tuning dial 10
divisions lower and readjust the PLATE
tuning dial for minimum meter current.
If necessary, adjustment should be contin-
ued in this manner until a minimum cur-
rent reading of ‘100 MA’’ is obtained.
Always readjust the PLATE tuning dial
for minimum meter reading after each
change in the setting of ANTENNA tun-
ing dial.

108. If minimum meter reading per-
sists in remaining higher than ‘100 MA’’,
the operator must employ additional pad-
ding capacity, selecting new combinations
from Table No. 3. If minimum meter
reading is higher than ‘100 MA”’, when
maximum padding capacity (2100 Mmfd.)
is used, select and use the next larger net-
work coil; repeating the tune-up procedure
deseribed in paragraphs 92 to 108 inclu-
sive. When a reading of “100 MA?” is

obtained on the FINAL PLATE CUR-

RENT meter, M-103, (with the PLATE
tuning dial adjusted to the point of mini-
mum. current), the Type 02520 Radio
Transmitter is properly ‘‘tuned up’’ at re-
duced power.

109. The tuning adjustments covered
in paragraphs 99 to 108 inclusive, show
procedure to be followed when minimum
final plate current is initially found to be
higher than ‘100 MA”’.

110. As stated in paragraph 100, if
minimum plate current is found to be
lower than ‘100 MA’’, less antenna ca-
pacity is required. Antenna capacity can
be lowered by adjusting the front panel
ANTENNA tuning dial to a higher num-
ber or by using a plug-in padding conden-
ser (or condensers) having lower capacity,
or both.

111. Assuming the PLATE tuning dial
is adjusted to the point of minimum plate
current and the reading of the FINAL
PLATE CURRENT meter, M-103, is found
to be lower than ‘100 MA”’, turn the AN-
TENNA tuning dial to a higher number
(try 10 divisions higher) and readjust the
PLATE tuning dial for minimum plate
current. If the meter reading is still lower
than ‘100 MA”’, turn the ANTENNA tun-
ing dial to a new setting, approximately 10
divisions higher, and readjust the PLATE

TABLE NO. 3

PADDING CONDENSER TABLE
FOR TYPE 02520 RADIO TRANSMITTER

FOR A PADDING CAPACITY OF:

USE PLUG-IN CONDENSER NO’S:

300 Mmfd. C-211

600 Mmfd. C-212

1200 Mmfd. C-213

1500 Mmfd. C-211 and C-213

1800 Mmfd. C-212 and C-213

2100 Mmfd. C-211 and C-212 and C-213

w8 -




OPERATION AND ADJUSTMENT (Cont’d)

tuning dial for minimum plate current. If
the meter reading is still lower than ‘“100
MA’’, adjustment should be continued,
progressively increasing the ANTENNA
dial setting in steps of 10 divisions, always
readjusting the PLATE tuning dial for
minimum meter reading.

112. If minimum reading is found to
be lower than ‘100 MA’’, with the AN-
TENNA tuning dial set on ‘‘100"’, and the
PLATE tuning dial adjusted to resonance
(minimum meter current), a smaller pad-
ding condenser or combination of padding
condensers must be used.

113. In Table No. 3, at the bottom of
page 26, the capacities of the three plug-
in padding condensers and combinations
thereof are given.

114. First, check the capacity of the
padd ng condenser or condensers being
used and, from Table No. 3, select a com-
bination that provides the next lower ca-
pacity. For example, if padding conden-
sers, C-212 and C-213 are being used, the

padding capacity is 1800 Mmfd. The next

lower capacity, as shown in Table No. 3,
is 1500 Mmfd; provided by condensers,
(-211 and C-213.

115. Throw the front panel PLATE and
FILAMENT switches, S-101 and S-104, to
the OFF position, open the hinged 11d of
the Radio Transmitter cabinet and replace
the padding condenser or condensers with
the selected combination that provides the
next lower capacity. Close the lid of the
cabinet and throw the front panel FILA-
MENT switch, S-104, to the ON position.

116. Set the ANTENNA tuning dial on
10"’ and throw the PLATE switch, S-101,
to the ON position.

117. Adjust the PLATE tuning dial to
obtain a minimum reading of the FINAL
PLATE CURRENT meter, M-103. If the
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minimum reading is still lower than ‘100
MA”, set the ANTENNA tuning dial 10
divisions higher and readjust the PLATE
tuning dial for minimum meter current.
If necessary, adjustment should be con-
tinued in this manner until a minimum
current reading of ‘100 MA’’ is obtained.
Always readjust the PLATE tuning dial
for minimum meter reading after each
change in the setting of ANTENNA tun-
ing dial.

118. If minimum meter reading per-
sists in remaining lower than ‘100 MA’’,
the operator must employ less padding ea-
pacity, selecting new combinations from
Table No. 3. If minimum meter reading is
less than ‘100 MA’’, when no padding
capacity is used, select and use the next
smaller network coil; repeating the tune-
up procedure described in paragraphs 111
to 118 inclusive.

119. When a reading of ‘100 MA”’ is
obtained on the FINAL PLATE CUR-
RENT meter, M-103, (with the PLATE
tuning dial adjusted to the point of mini-
mum current), the Type 02520 Radio
Transmitter is properly ‘‘tuned up’’ at re-
duced power.

120. Now throw the front panel
POWER switch, S-103, to the NORMAL
position. This applies full operating power
to the 813 class ‘“C’’ R. F. amplifier tube
(1600 volts DC). The FINAL PLATE
CURRENT meter, M-103, should read
‘175 MA’’. Carefully readjust the PLATE
tuning dial for minimum meter reading.
If the minimum meter reading is ‘175
MA”’, the Radio Transmitter is properly
tuned up for ‘‘on the air’’ operation.

121. If the minimum meter reading is
found to be slightly higher than 175
MA”’, decrease the setting of the ANTEN-
NA tuning dial (try one division lower)
and carefully readjust the PLATE tuning
dial for the minimum meter reading. Ad-
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justment of the ANTENNA and PLATE
tuning dials should be continued, in this
manner, until the required wminimum
meter reading of ‘“175 MA’’ is obtained.

122. 1f the minimum meter reading is
found to be slightly lower than ‘175 MA”?,
increase the setting of the ANTENNA
tuning dial (try one division higher) and
carefully readjust the PLATE tuning dial
for minimum meter reading. Adjustment
of the ANTENNA and PLATE tuning
dials should be continued, in this manner,
until the required minimum meter reading
of ““175 MA”’, is obtained.

123. Now observe the FINAL GRID
CURRENT meter, M-101, and adjust the
GRID tuning dial to the point where a
meter reading of ‘5 MA?”’ is obtained.

CW OPERATION

124. The Model 150-B Radio Trans-
mitter Equipment is now ready for final
adjustment prior to radiotelegraph (CW)
operation.

125. Turn the PHONE CW switch, lo-
cated on the front panel of the Type 02433
Exciter Unit, to the CW position. See that
the circuit closing lever on the telegraph
key, K-701, is in the open position. With
the key up, the FINAL PLATE CUR-
RENT meter, M-103, will read approxi-
mately ‘80 MA’’. With key down, nor-
mal meter reading is ‘175 MA’’. The
Model 150-B Radio Transmitting Equip-
ment may now be employed in radiotele-
graph communication service.

126. The front panel PLATE switch,
S-101, of the Type 02520 Radio Transmit-
ter, may be thrown to the OFF position
during transmitter ‘‘stand-by’’ periods.
The PLATE switch must be in the ON po-
sition when the Transmitter is wused in
radiotelegraph (CW) service.
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PHONE OPERATION

127. With the PLATE switch, S-101,
in the OFF position, throw the EMISSION
switech, S-102, located on the front panel of
the Type 02520 Radio Transmitter, to the
PHONE position. Now turn the PHONE
CW switch, S-501, located on the front
panel of the Type 02433 Exciter Unit, to
the PHONE position.

128. In radiotelephone service, it is
customary to use the ‘‘push-to talk”
switeh, located on the handle of the Micro-
phone, MI-701, to start and stop the Trans-
mitter; the front panel PLATE switch,
S-101, remaining in the OFF position at all
times. When the ‘‘push-to-talk’’ miero-
phone switch is depressed, operating vol-
tages of approximately 1600 volts DC and
1300 volts DC are applied to the 813 class
“C” R. F. amplifier and 811 class ‘““B”’
modulator respectively.

129. Pick up the Mierophone, M-701,
depress the ‘‘push-to-talk’’ switch button
on the handle and, in a normal tone of
voice, speak into the microphone. Separa-
tion of 3 or 4 inches, between microphone
and lips, is usually satisfactory.

130. While speaking into the micro-
phone, observe the MODULATION meter,
M-102, located on the front panel of the
Type 02520 Radio Transmitter. It will
be noted that this meter ‘‘follows’’ the
speech input to the microphone. When
speech is stopped, the MODULATION
meter, M-102, will read approximately
€507, which is the normal static (no-sig-
nal) reading.

131. Continue speaking into the micro-
phone and observe the peak or maximum
swings of the MODULATION meter.
Voice modulation consists of complex
wave forms which invariably contain
peaks of considerable amplitude. The
Type 02520 Radio Transmitter will be
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completely modulated at voice inputs when
the maximum (peak) meter swings fall
within the MODULATION meter range
of ‘200 to 220”°. 1If the peak swings are
lower than ¢“200’’, the operator should
speak louder, or move the microphone
nearer the lips or both. If the peak swings
are higher than ‘“220°’, the operator should
speak more softly or move the microphone
farther from the lips or both.

132. In installations where ‘‘back-
ground’’ noise level is extremely high, it
may be desirable to speak directly into the
microphone with a minimum of separa-
tion between microphone and lips. If this
results in peak MODULATION meter
swings greater than “220”’, the operator
may reduce speech input level by turning
the gain control, R-311, in a counter-clock-
wise direction, stopping at the point where
peak MODULATION meter swings fall
within the range of ‘200 to 220’’. A hole
is provided on the left side of the Trans-
mitter cabinet through which the gain con-
trol, R-311, may be adjusted. Use a screw
driver to rotate the slotted shaft of the
gain control.

133. 1In some cases, particularly at the
higher frequencies, modulation may be im-

proved by detuning the GRID tuning dial
to the point where a FINAL GRID CUR-
RENT meter reading of ““3’’ or ‘“4”” MA
is obtained. The 813 class “‘C’’ R. F. am-
plifier is biased sufficiently to provide
good class ‘‘C’’ operation with as little as
2.5 MA grid current. As stated in para-
graph 123, the Transmitter should be in-
itially “‘tuned up’’ with grid current of
““5 MA’’; then, if modulation appears to
be imperfect, the GRID tuning dial should
be detuned an amount sufficient to pro-
vide a FINAL GRID CURRENT meter
reading of ‘‘3” or ““4”” and the PLATE
tuning dial adjusted to the point of mini-
mum plate current.

ANTENNA CURRENT

~ 134. The ANTENNA CURRENT meter,
M-104, is incorporated in the Type 02520
Radio Transmitter to indicate only that
R. F. power, generated by the Transmitter,
is flowing into the antenna system. The
ANTENNA CURRENT meter does not in-
dicate the absolute value of output power.
In some cases, the meter reading may be
so small that it is difficult to detect. In
other cases, the reading may be fairly high.

.The presence of a low or a high reading

cannot be considered as an indication of
Transmitter performance or efficiency.

s e e

TUNE-UP RECORD TABLE
THIS IS A SAMPLE SHOWING HOW THE BLANK TABLE ON PAGES XX AND XX SHOULD BE FILLED IN BY THE OPERATING PERSONNEL.
SET USE SET SET USE USE PEE%E N%EENA DESC%;PT[ON
EXS{XEROSFW E%%RE%EI’;NIT %ﬂgfﬂu&s) DIEEIODN: NCE(')I‘"V‘V%%K CONI;)EAP'I:)SI)IZI‘IP{GNO'S: DIAL ON: %IAL ON: ANTENNA USED:

5.6 Me, " 52-70 | 48 |L-207 |C-Rl¥C-R12| 70 100 | /0 F¢t. “T"

8.2 Mec. D 70-8.8 | 61 L-208 Cc-213 iy 60 #2

3.1 Mc. ‘A" L.L5-3.2 | 37 |L-Ro5 C-212 75 83 #2

M
/—\_/\,/—\
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Suffice to say, if the Transmitter is tuned
up in accordance with preceeding instruc-
tions and the ANTENNA CURRENT
meter indicates the presence of current
(regardless of value), the Transmitter is
functioning in a normal manner.

TUNE-UP LOG

135. The Model 150-B Radio Transmit-
ting Equipment is designed for operation
on any desired frequency within the range
of 1500 KC to 12,500 KC. In general com-
munications service, where any one of a
large number of transmission frequencies
may be employed and where frequency
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change must be made with a minimum of
delay, it is recommended that the operat-
ing personnel maintain a log or record
showing proper coils, padding condenser
combination and dial settings for each of
the frequencies normally employed. Kor
the convenience of the operating person-
nel, blank tables are provided in the back
of this book, pages 76 and 77. When
the Model 150-B Radio Transmitting
Equipment is first installed, the equip-
ment should be tuned up on each frequency
to be used and a record of dial settings,
etc., maintained on pages 76 and 77. The
illustration on the preceeding page shows
how the blank table may be filled in by
the operating personnel.




TABLE NO. 4
Sheet 1 of 2 Sheets

NETWORK COIL AND TUNING DATA
(USE THIS TABLE WHEN ANTENNA IMPEDANCE IS 72 OHMS, OR IS UNKNOWN)

FOR A 72 OHM ANTENNA

USE PLATE “PLATE” “ANTENNA”
FREQUENCY | (NETWORK) AR LR DIAL SETTING | DIAL SETTING
(MC.) COLL, NO. CONDENSER NO’S. (Approx) CApprosy
1.5 L-202 C-213 26 70
1.6 L-202 C-211 and C-212 39 75
1.8 L-202 C-211 59 40
1.6 L-203 C-211 and C-213 18 60
1.8 L-203 C-211 and C-212 40 30
2.0 L-203 C-212 58 10
2.2 L-203 C-211 69 50
1.8 L-204 C-211 and C-213 18 35
2.0 L-204 C:213 40 75
2.2 L-204 C-211 and C-212 54 80
2.4 L-204 C-212 65 60
2.6 L-204 C-211 74 10
2.8 L-204 C-211 81 50
2.0 L-205 C-212 and C-213 13 65
2.2 L-205 C-212 and C-213 32 85
2.4 L-205 C-213 47 100
2.6 L-205 C-211 and C-212 59 60
2.8 L-205 C-212 68 15
3.0 L-205 C-212 75 80
3.2 L-205 =211 81 20
3.4 L-205 C-211 85 50
3.6 L-205 €-211 90 80
2.6 1.-206 C-212 and C-213 19 40
2.8 L-206 C-211 and C-213 33 40
3.0 L-206 C-213 44 35
3.2 L-206 C-211 and C-212 54 10
3.4 L-206 C-211 and C-212 63 50
3.6 L-206 C-211 and C-212 69 90
3.8 L-206 C-212 74 40
1.0 L-206 C-212 79 70
4.2 L-206 C-211 83 0
4.4 L-206 C-211 87 10
4.6 L-206 C-211 91 30
3.8 L-207 C-211 and C-212 ahd C-213 10 70
4.0 L-207 C-212 and C-213 21 50
4.2 L-207 C-211 and C-213 30 10
4.4 L-207 C-211 and C-213 39 50
4.6 L-207 C-211 and C-213 46 90
4.8 L-207 C-213 52 45
5.0 L-207 C-213 58 90
5.2 L-207 C-211 and C-212 62 . 30
5.4 L-207 C-211 and C-212 67 60
5.6 L-207 C-211 and C-212 70 100
5.8 L-207 C-212 74 15
6.0 L-207 C-212 it 25
6.2 L-207 C-212 80 45
6.4 L-207 C-212 83 75
6.6 L-207 C-212 85 90
6.8 L-207 €214 87 5
7.0 L-207 C-211 89 15
7.2 L-207 C-211 92 25
6.6 L-208 C-211 and C-212 and C-213 12 40
6.8 L-208 C-212 and C-213 17 10
7.0 L-208 C-212 and C-213 23 60
7.2 L-208 C-212 and C-213 29 100
7.4 L-208 C-212 and C-213 34 20
7.6 L-208 C-212 and C-213 38 70
7.8 L-208 =213 42 0
8.0 L-208 C-213 47 30
8.2 L-208 C-213 51 60
8.4 L-208 C-213 54 90
8.6 L-208 C-213 55 100
8.8 L-208 C-211 and C-212 59 0
9.0 L-208 C-211 and C-212 62 30
9.2 1.-208 C-211 and C-212 64 50
9.4 L-208 C-211 and C-212 67 70
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TABLE NO. 4 (Cont’d)
Sheet 2 of 2 Sheets
NETWORK COIL AND TUNING DATA FOR A 72 OHM ANTENNA
(USE THIS TABLE WHEN ANTENNA IMPEDANCE IS 72 OHMS, OR IS UNKNOWN)
USE PLATE “PLATE” “ANTENNA”
FREQUENCY | (NETWORK) AL g LR DIAL SETTING | DIAL SETTING
(MC.) COIL NO. ; (Approx) (Approx)

9.6 1.-208 C-211 and C-212 69 100
9.8 L-208 C-212 71 5
100 L-208 C-212 73 20
10.2 L-208 C-212 75 35
10.4 L-208 C-212 76 50
10.6 L-208 C-212 78 60
10.8 L-208 C-212 80 75
11.0 1-208 C-212 82 85
11.2 1-208 C-212 83 100
11.4 L-208 C-212 84 100
116 L-208 C-211 85 0
118 L-208 C-211 87 5
120 L-208 C-211 88 15 °
12.2 1-208 Cc-211 90 20
12.4 L-208 C-211 91 25
12.6 L-208 C-211 92 30

TABLE NO. 5
Sheet 1 of 2 Sheets
NETWORK COIL AND TUNING DATA FOR A 150 OHM ANTENNA
(USE TABLE NO. 4 WHEN ANTENNA IMPEDANCE IS UNKNOWN)
USE PLATE “PLATE” “ANTENNA”
FRE&UCE)NCY (NETWORK) Cog%}gzé’é‘gg'ﬁ%,s DIAL SETTING | DIAL SETTING
: COIL NO. . (Approx) (Approx)
1.5 L-202 C-211 and C-212 21 20
1.6 L-202 C-211 and C-212 34 75
1.8 L-202 C-212 54 65
2.0 L-202 C-211 68 30
99 L-202 C-211 78 85
24 L-202 None 86 30
1.6 L-203 C-213 13 50
1.8 L-203 C-211 and C-212 36 60
2.0 L-203 =212 53 50
2.2 L-203 C-211 66 5
2.4 L-203 Cc-211 %5 50
2.6 L-203 C-211 83 75
2.8 L-203 None 88 10
1.8 L-204 Cc-213 14 45
2.0 L-204 C-211 and C-212 34 55
2.2 L-204 C-212 51 30
2.4 L-204 C-212 63 80
2.6 L-204 C-211 71 20
2.8 L-204 C-211 79 50
3.0 L-204 C-211 : 84 80
3.2 L-204 y None 89 15
2.0 L-205 C-213 7 10
2.9 L-205 C-211 and C-212 27 15
2.4 L-205 C-211 and C-212 43 75
2.6 L-205 €212 55 30
2.8 L-205 C-212 64 70

-32-

i I




TABLE NO. 5 (Cont’d)
Sheet 2 of 2 Sheets

NETWORK COIL AND TUNING DATA
(USE TABLE NO. 4 WHEN ANTENNA IMPEDANCE IS UNKNOWN)

FOR A 150 OHM ANTENNA

“PLATE” “ANTENNA”
FREQUENCY H\?’ET%‘}%E, USE PLUG-IN DIAL SETTING | DIAL SETTING
mc) COIL NO. CONDENSER NO’S. (Approx) (Approx)
3.0 L-205 c-211 71 15
3.2 L-205 C-211 78 40
3.4 L-205 C-211 83 65
3.6 L-205 C-211 85 85
3.8 L-205 None 93 10
2.5 L-206 C-211 and C-213 6 60
2.6 L-206 C-213 15 0
2.8 L-206 C-213 29 75
3.0 L-206 C-211 and C-212 41 50
3.2 L-206 C-212 51 5
3.4 L-206 ¢-212 59 40
3.6 L-206 C-212 67 70
3.8 L-206 C-211 72 0
4.0 L-206 C-211 77 20
42 L-206 C-211 81 35
4.4 L-206 C-211 85 50
4.6 L-206 C-211 89 60
4.8 L-206 C-211 92 75
3.9 L-207 C-211 and C-213 6 55
4.0 L-207 C-213 17 10
4.2 L-207 C-213 27 50
4.4 L-207 C-213 36 80
4.6 L-207 C-211 and C-212 43 20
4.8 L-207 C-211 and C-212 50 50
5.0 L-207 C-212 55 0
5.2 L-207 C-212 60 30
5.4 L-207 C-212 64 50
5.6 L-207 C-212 68 65
5.8 L-207 C-212 72 75
6.0 L-207 €13 76 160
6.2 L-207 C-211 78 5
6.4 L-207 G213 81 20
6.6 L-207 C-211 84 35
6.8 L-207 C-211 86 50
7.0 L-207 C-211 88 60
T2 L-207 C-211 91 70
74 L-207 C-211 93 75
6.7 L-208 C-211 and C-213 12 25
6.8 L-208 C-211 and C-213 15 40
7.0 L-208 C-211 and C-213 21 75
7.2 L-208 =213 97 0
7.4 L-208 C-213 31 35
7.6 L-208 C-213 36 90
7.8 1-208 C-211 and C-212 10 0
8.0 L-208 C-211 and C-212 44 15
8.2 L-208 C-211 and C-212 48 30
8.4 L-208 C-211 and C-212 59 50
8.6 L-208 C-211 and C-212 55 70
8.8 L-208 C-211 and C-212 58 90
9.0 L-208 C-212 60 0
9.2 L-208 C-212 62 20
9.4 L-208 C-212 65 40
9.6 L-208 C-212 67 45
9.8 L-208 C-212 69 65
10.0 L-208 C-212 71 85
10.2 L-208 C-212 73 100
10.4 L-208 C-211 74 0
10.6 L-208 - @-211 76 10
10.8 L-208 C-211 78 15
11.0 L-208 C-211 80 20
11.2 L-208 C-211 81 30
114 L-208 C-211 83 35
11. L-208 C-211 84 40
11.8 L-208 c-211 86 45
12.0 L-208 C-211 87 50
12.2 L-208 C-211 88 55
124 L-208 C-211 89 60
12.6 L-208 C-211 90 65
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TABLE NO. 6

Sheet 1 of 2 Sheets

NETWORK COIL AND TUNING DATA FOR A 300 OHM ANTENNA
(USE TABLE NO. 4 WHEN ANTENNA IMPEDANCE IS UNKNOWN)

“PLATE” “ANTENNA”
FREQUENCY | (NETWORK) - DIAL SETTING | DIAL SETTING
(MC.) COIL NO. CONDENSER NO’S. Cingion) CApstor)
15 L-202 C-211 and C-212 14 85
1.6 L-202 C-212 28 35
1.8 L-202 Cc-211 49 5
2.0 L-202 C-211 64 50
2.9 L-202 C-211 75 85
2.4 L-202 None 83 20
2.6 L-202 None 91 45
1.6 L-203 C-211 and C-212 8 50
1.8 L-203 G212 32 35
2.0 L-203 C-211 50 5
2.9 L-203 C-211 63 40
2.4 L-203 C-211 73 70
2.6 L-203 C-211 80 85
2.8 L-203 None 87 20
1.8 L-204 C-211 and C-212 8 50
2.0 L-204 C<212 31 30
DD L-204 C-212 46 80
2.4 L-204 C-211 59 25
2.6 L-204 C-211 70 50
2.8 L-204 C-211 76 70
3.0 L-204 None 82 10
32 L-204 None 87 25
2.1 L-205 C-211 and C-212 14 65
9.9 L-205 C-211 and C-212 23 90
2.4 L-205 C-212 39 ' 55
2.6 L-205 C-212 52 80
2.8 L-205 C-211 62 20
3.0 L-205 C-211 70 55
3.2 L-205 C-211 75 75
3.4 L-205 C-211 80 90
3.6 L-205 None 85 15
3.8 L-205 None 90 30
2.6 L-206 C-211 and C-212 12 30
2.8 L-206 C-211 and C-212 25 85
3.0 L-206 C-212 : 40 55
3.2 L-206 C:212 50 85
34 L-206 C-211 57 10
3.6 L-206 C:211 63 35
3.8 L-206 C-211 69 55
4.0 L-206 C-211 74 65
4.2 L-206 C-211 79 75
44 L-206 C-211 84 90
4.6 1L-206 None 87 10
4.0 L-207 C-211 and C-212 8 30
4.2 L-207 C-211 and C-212 17 55
44 L-207 C-211 and C-212 29 90
4.6 L-207 C-212 38 25
4.8 L-207 C-212 44 45
5.0 L-207 C-212 51 75
5.2 L-207 C-211 56 0
5.4 L-207 C-211 60 25
5.6 L-207 C-211 65 30
5.8 L-207 C-211 69 35
6.0 L-207 C-211 73 55
6.2 L-207 C-211 76 60
6.4 L-207 C-211 78 75
6.6 L-207 C-211 81 85
6.8 L-207 None 84 8
7.0 L-207 None 85 12
72 L-207 None 88 17
6.8 L-208 C-213 12 100
7.0 L-208 C-211 and C-212 16 10
73 L-208 C-211 and C-212 23 35
7.4 L-208 C-211 and C-212 27 55
7.6 L-208 C-211 and C-212 32 80
7.8 L-208 C-211 and C-212 36 90
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NETWORK COIL AND TUNING DATA

TABLE NO. 6 (Cont’d)

Sheet 2 of 2 Sheets

FOR A 300 OHM ANTENNA

(USE TABLE NO. 4 WHEN ANTENNA IMPEDANCE IS UNKNOWN)

USE PLATE “PLATE" “ANTENNA”
FREGCOVCY | (NETWORK) Qi e o DIAL SETTING | DIAL SETTING
¢ COIL NO. 3 (Approx) (Approx)
8.0 L-208 C-212 40 5
8.2 L-208 C-212 14 20
8.4 L-208 C-212 48 30
8.6 L-208 C-212 52 55
8.8 L-208 C-212 55 80
9.0 L-208 C-212 57 85
9.2 L-208 C-211 60 0
9.4 L-208 C-211 62 10
96 L-208 C-211 64 15
9.8 L-208 C-211 66 25
10.0 L-208 C-211 68 30
10.2 L-208 C-211 70 15
10.4 L-208 c-211 72 50
106 L-208 C-211 74 55
108 L-208 C-211 76 65
11.0 L-208 C-211 78 70
112 L-208 C-211 79 75
114 L-208 C-211 81 80
116 L-208 C-211 83 95
11.8 L-208 None 84 5
12.0 L-208 None 85 8
122 L-208 None 87 13
124 L-208 None 88 17
1256 L-208 None 89 20
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SECTION V
MAINTENANCE INSTRUCTIONS

136. THE MODEL 150-B RADIO
TRANSMITTING EQUIPMENT IS CON-
STRUCTED OF MATERIALS CONSID-
ERED TO BE THE BEST OBTAINABLE
FOR THE PURPOSE. ALL UNITS OF
THE EQUIPMENT HAVE BEEN CARE-
FULLY INSPECTED AND ADJUSTED
USING ACCURATE TEST EQUIP-
MENT. NO ONE BUT AN AUTHOR.-
IZED AND COMPETENT TECHNICAN,
EQUIPPED WITH PROPER TEST FA-
CILITIES, SHOULD BE PERMITTED
TO SERVICE THIS EQUIPMENT.

ROUTINE INSPECTION

137. Routine inspection schedules should
be set up for periodic checks of the Model
150-B Radio Transmitting KEquipment.
This inspection should include examina-
tion of the mechanical system for exces-
sive wear or binding and- of the electrical
system for electrical defects. KExamine
the prongs of all tubes to make sure that
they are free from corrosion. See that all
tubes are replaced correctly and fully in
their sockets and that good electrical con-
tact is made between the prongs of the
tubes and sockets. Check all relays for
proper operation and inspect relay con-
tacts to make certain that the contact sur-
faces (points) are clean and free from pits
or projections. Make certain the contacts
of all receptacles and plugs, such as micro-
phone, key and cable connectors, are clean
and that firm mechanical connection is
made between plugs and corresponding re-
ceptacles.

138. If the routine inspection of the
Model 150-B Radio Transmitting Equip-
ment is carried out faithfully, the possi-
bility of improper operation of the equip-
ment is greatly minimized. It is impor-
tant, therefore, that this inspection be
made as frequently as possible and in a
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sufficiently thorough manner to include
all major electrical circuits of the equip-
ment as well as the mechanical portions.

\

CLEANING

139. The greatest enemy to uninter-
rupted service in any radio equipment is
corrosion and dirt. Corrosion itself is ac-
celerated by the presence of dust and
moisture on the component parts of the
equipment. It is impossible to keep mois-
ture out of the equipment in certain lo-
calities but foreign particles and dust can
be periodically removed by means of a soft
brush, cloth or a dry oil-free jet of air.
Dust should be removed as often as a per-
ceptible quantity accumulates in any part
of the equipment. It is very important
that rotating equipment, such as variable
condensers and tap switches, be kept free
from dust to prevent undue wear. Like-
wise, variable condenser plates should be
kept free from dust and dirt to avoid flash-
over on modulation peaks.

RELAYS

140. Contact adjustment of the relays,
employed in the Model 150-B Radio Trans-
mitting Equipment, is not critical. How-
ever, relay contacts should be periodically
inspected and cleaned whenever necessary.
Use a coarse cloth or extremely fine sand-
paper to clean relay contacts. Relays
which have excessive hum are usually not
seating properly. This may be caused by
dirt on the pole face.

FUSES
141. The Model 150-B Radio Trans-

mitting Equipment is supplied with fuses
of correct rating in each position. A
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blown fuse should be replaced with a spare
but only after the fused circuit has been
carefully checked to make certain that no
permanent fault exists. Always replace
a blown fuse with a fuse of like rating.
See Fig. No. 3, page 21.

TROUBLE SHOOTING

142. Improper operation of radio equip-
ment most generally is caused by tube fail-
ure. A complete set of tested tubes for
Model 150-B Radio Transmitting Equip-
ment should be kept on hand at all times.
If faulty operation of the Transmitter is
observed and tube failure suspected, each
tube may be checked by replacing it with
a like tube known to be in good condition.

143. An open fuse is usually an indi-
cation of overload on some circuit in the
Transmitter. The overload may be caused
by a short circuit. The short circuit may
be due to a foreign object being dropped
into the cabinet, a defective condenser, a
defective tube or a high voltage arc. A
direct short is most readily found by means
of continuity meter. The short circuit-may
usually be located by checking the various
cirenits for continuity.

144.  Defective tubes causing .an over-
load in power circuits may often be located
by inspection. It will be found that ex-
cessive heating or sputtering within a vac-
uum tube is a good indication of a defect,
either in the tube itself or in the tube cir-
cuit. High voltage arcs may be caused
by a bent variable condenser plate or by
corrosion and dust which has been allowed
to accumulate on the variable condenser
plates. One of the greatest sources of
trouble in radio equipment, being operated
in a salt laden atmosphere, is corrosion.
Corrosion, resulting from salt laden atmos-
phere, may cause failure of the equipment
for no apparent reason. In general, it will
be found that the contacts of tap switches,
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tube prongs, cable plugs, receptacles and
relays, are most affected by corrosion.
When it is necessary to operate the equip-
ment in localities subject to corrosive at-
mosphere, inspection of tube contacts,
cable plugs, relays, ete., should be made
more frequently in order to keep the equip-
ment in good operating condition.

TROUBLE SHOOTING
PROCEDURE

145. After determining that trouble
exists in the Model 150-B Radio Transmit-
ting Kquipment, first check the position
of all switches. One of the switches may
have accidentally been thrown to an im-
proper position.

146. Next, observe the meters located
on the front panel of the Type 02520 Radio
Transmitter. Quite often an improper
meter reading directly indicates the circuit
or section wherein the trouble lies. For
example, if the FINAL GRID CURRENT
meter, M-101, reads correctly but an im-
proper reading is obtained on the FINAL
PLATE CURRENT meter, M-103, it is ap-
parent that all circuits of the Equipment,
up to the plate circuit of the 813 class ‘¢’
amplifier, are funetioning properly. The
trouble, in this case, will undoubtedly be
found either in the plate or screen cireuits
of the 813 amplifier stage or in the antenna
circuit to which this amplifier is connec-
ted.

147. Next, see that proper coils are in-
stalled in both the Type 02433 Exciter
Unit and the Type 02520 Radio Transmit-
ter. If the Equipment has been previous-
ly used, complete information, including
dial settings, should be found (as prev-
iously recorded) in the ‘‘Tune-up Record”’,
Table No. 12, pages 76 and 77. See that
the Equipment is adjusted in accordance
with the data recorded in this table.

148. 1If, at this point, the trouble re-



MAINTENANCE INSTRUCTIONS (Cont’d)

mains undetected, it is recommended that
the preceding sections of this Instruction
Book be reviewed. Some point may have
been overlooked in the preceding sections;
a point that my be responsible for the ap-
parent failure of the Kyuipment.

149. In the event it becomes necessary
to service the Model 150-B Radio Trans-
mitting kKquipment, the chassis assembly
of the Type 02520 Radio Transmitter may
be removed from its cabinet in the follow-
Ing manner:

TO REMOVE CHASSIS ASSEM-
BLY OF TYPE 02520 TRANS-
MITTER FROM CABINET

150. Disconnect all ecable and antenna-
ground connections from receptacles lo-
cated on the back of the Transmitter.

151. Now refer to I'ig. No. 4, page 42.

152. Remove the front panel screws,
designated in Fig. No. 4 as numbery ‘1’

to ‘14’7 inclusive. The screws are located
around the edges of the front panel.

153. Now open the hinged lid of the
Transmitter and remove the four screws,
located on the top side of the modulator
and power supply chassis and designated,
in Iig. No. 4, as numbers ‘15, 16, 17, and
18??, These screws are 14” in diameter
and are sufficiently long to reach from the
top of each chassis to the bottom or basé
plate of the cabinet into which they are
threaded.

154. Disconnect the plug of the safety
interlock switch cable. This plug is nor-
mally fitted in the socket, located on top
of the power supply chassis, designated
in Fig. No. 4 as ““J-403"’,

155. The entire chassis assembly of the
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Type 02520 Radio Transmitter may now
be pulled from the cabinet.

156. Inspection of the complete Trans-
mitter assembly (outside cabinet) will
show that it consists of three major chas-
sis units, each attached to the front panel
and supported at the rear by a substan-
tial back plate. To provide additional
strength, two pair of brackets are incor-
porated in the assembly; one pair support-
ing the Modulator Unit and front panel,
the second pair supporting the Power Sup-
ply Unit and front panel.

157. In the majority of cases, the Type
02520 Radio Transmitter may be serviced
as a complete assembly; i. e., without re-
moving individual chassis units. Prior
to servicing the Transmitter, it is recom-
mended that the entire assembly be
““blocked up’’ in the position illustrated in
Fig. No. 5 (A), page 43. CAUTION:
When raising the Transmitter to the po-
sition shown in Fig. No. 5 (A), make sure
that the antenna terminal, on the back of
the Transmitter is ‘in the clear’. The an-
tenna terminal is mounted on a white cera-
mic¢ insulator which will not support the
weight of the Transmitter. The wood
blocks, supporting the Transmitter, must
be sufficiently high and placed in such po-
sition that the weight of the Transmitter
does not rest on the antenna terminal.

158. IN SERVICING THE TYPE 02520
RADIO TRANSMITTER, IT IS RECOM-
MENDED THAT OPERATING PER-
SONNEL ATTEMPT TO LOCATE THE
SOURCE OF TROUBLE WITHOUT
PLACING THE EQUIPMENT IN OP-
ERATION. ALL SUPPLY VOLTAGES
SHOULD REMAIN OFF (POWER CAB-
LES DISCONNECTED).

159. Use a continuity meter to check
circuits and locate shorts. Use an Ohm-
meter to measure resistor values. Kx-
amine component parts for discoloration
which often follows over-heating. Care-
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fully inspect the plug and jack connectors
located on the under side of each chassis
unit. Make every effort to locate trouble
with the Transmitter inoperative.

160. IF IT IS FOUND THAT POWER
MUST BE APPLIED AND THE EQUIP-
MENT PLACED IN OPERATION, UN-
DER NO CIRCUMSTANCES SHOULD
THIS BE DONE WITHOUT THE PRES-
ENCE AND ASSISTANCE OF A SEC-
OND PARTY. THE SECOND PARTY
SHOULD BE STATIONED AT THE
MAIN POWER SWITCH IN A POSI-
TION WHERE HE CAN OBSERVE
CLEARLY THE ADJUSTMENTS BE-
ING MADE BY THE OPERATOR.

161. Before power can be applied to
the equipment, a “‘ jumper’’ must be placed
across the terminals of the two prong sock-
et, located on the top of the Power Supply
Unit chassis and designated in Fig. No. 4
as ‘“J-403"’. If a standard 2-circuit power
plug is available, the ‘‘jumper’’ may be
wired across the terminals of the plug, af-
ter which it may be inserted in the socket,
J-403, automatically closing the power cir-
cuit. '

162. Voltage measurements may be
checked against the ‘‘D.C. Voltage Chart’’,
Table No. 7, pages 44 and 45. Fixed
resistor and fixed condenser values may
be checked against the ‘‘Color Code”’,
Table No. 8, page 46. The values of com-
ponent parts may be checked against the
““Component Parts List’’, Table No. 9,
pages 61 to 69 inclusive.

163. In the event removal of one or
more of the individual chassis units be-
comes necessary, the following instrue-
tions apply:

TO REMOVE R. F. UNIT

164. With the Transmitter assembly
placed in the position shown in Fig. No. 5
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(A), disengage the 2-circuit plug, P-105
from jack, J-203, and the 5-circuit plug,
P-104, from jack, J-202. The jacks are
located inside the R. F. Unit chassis as
shown in Fig. No. 17, page 58.

165. Now lower the Transmitter as-
sembly so that it rests on the table or
bench in the position shown in Fig. No. 5,
(B), page 43.

166. Remove the bakelite pointer knob
of the RANGE (MC.) switch, located on
the front panel. This knob is attached to
switch shaft by a set screw slotted for
serew driver control.

167. Now refer to Fig. No. 4, page 42.

168. Loosen the six set screws of the
variable condenser shaft couplings. The
secrews are designated in Fig. No. 4 as
“A, B, C, D, E, and F’.

169. Now remove the three screws des-
ignated ‘26, 27, and 287",

170. The back plate, supporting all chas-
sis units, must now be removed. A total
of eighteen screws are employed in this
plate, designated in Fig. No.4 as screws
36”7 to ‘“53’’ inclusive. Remove the
eighteen screws and set the back plate
aside.

171. The R. F. Unit is now free and may
be removed from the Transmitter assem
bly. :

TO REMOVE THE MODULATOR
UNIT

172. With the Transmitter assembly
placed in the position shown in Fig. No. 5
(A), disengage the 2-cirenit plug, P-101,
from the chassis jack, J-301. Disengage
the 4-circuit plug, P-102, from the chassis
Jack, J-302. Disengage the 5-circuit plug,
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P-103, from the chassis jack, J-303. The
jacks are located inside the Modulator
Unit chassis as shown in Fig. No. 15, page
56.

173. Lower the Transmitter assembly
so that it rests on the table or bench as
shown in Fig. 5 (B), page 43.

174. Now refer to Fig. No. 4, page 42.

175. Remove the seven screws, desig-
nated in Fig. No. 4, as ‘19’7 to ‘“25”’ in-
clusive.

176. The back plate, supporting all
chassis units, must now be removed. A
total of eighteen screws are employed in
this plate; designated in Fig. No. 4 as
serews, ¢“367 to ‘53’ inclusive. Remove
the eighteen screws and set the back plate
aside.

177. The Modulator Unit is now free
and may be removed from the Transmit-
ter assembly.

TO REMOVE THE POWER
SUPPLY UNIT

178. With the Transmitter assembly
placed in the position shown in Fig. No. 5
(A), disengage the 5-circuit plug, P-106,
from the chassis jack, J-404. Now disen-
gage the 4-circuit plug, P-107, from the
chassis jack, J-405. Disengage the 5-cir-
cuit plug, P-108, from the chassis jack,
J-406. The jacks are located inside the
Power Supply Unit chassis as shown in
Fig. No. 19, page 60.

179. Lower the Transmitter assembly
so that it rests on the table or bench as
shown in Fig. No. 5 (B), page 43.

180. Now remove the seven screws
designated in Fig. No. 4, page 42, as
serews ‘“297? to “35”? inclusive.

181. The back plate, supporting all chas-
sis units, must now be removed. A total of
eighteen screws are employed in this plate,
designated in Fig. No. 4 as screws, ‘36"’
to ““53’’ inclusive. Remove the eighteen
screws and set the back plate aside.

182. The Modulator Unit is now free
and may be removed from the Transmit-
ter assembly.

TO REMOVE CHASSIS ASSEM-
BLY OF TYPE 02433 EXCITER
UNIT FROM CABINET

183. First, remove the drawer type coil
compartment from the cabinet.

184. Now refer to Fig. No. 4, page 42.

185. With a short stubby-screw driver,
remove the four screws designated, ‘‘66,
67, 68 and 69’’. The four screws are loca-
ted within the compartment, normally oc-
cupied by the coil drawer, on the under
side of the shelf supporting the KExciter
Unit chassis. Now remove the twelve
screws, around the edges of the front

“panel, designated as screws, ‘54’ to ‘65"’
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inclusive.

186. The chassis assembly of the Exciter
Unit is now free and may be pulled from
the cabinet. '

ALIGNMENT INSTRUCTIONS
FOR TYPE 02433 EXCITER UNIT

187. The Type 02433 Exciter Unit is
accurately aligned at factory prior to ship-
ment and realignment should not be neces-
sary when the Unit is installed. However,
in the event the equipment has been sub-
jected to extremely rough handling, there
is a remote possibility that realignment
of the Exciter Unit may be necessary. The
following adjustments should be made only
by competent personnel:
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188. With the Model 150-B Radio
Transmitting Equipment installed in ac-
cordance with the instructions contained
in paragraphs 58 to 70 inclusive, open the
hinged lid of the Exciter Unit and lift the
three coil shields from their chassis bases.
Insert the three plug-in coils, designated
““F’, designed to cover a frequency range
of 10.7 to 12.7 MC. See that each coil is
firmly seated in socket. Replace the coil
shields, pushing each shield down as far
as possible.

189. Now throw the FILAMENT switch,
S-104, located on the front panel of the
Type 02520 Radio Transmitter, to the ON
position. The AUTO ON switch and the
PHONE CW switch, located on the front
panel of the Type 02433 Exciter Unit, may
now be turned to the ON and PHONE po-
sitions respectively. Allow fifteen min-
utes for the Exciter Unit to ‘““warm up?’’.

190. At this point, an accurately cali-
brated receiver is required to indicate
proper alignment. Tune the receiver to
12.5 MC and place the B. F. O. in operation.

191. Now carefully tune the Exciter
Unit to ““12.5”” MC, as indicated by the
calibrated dial scale.

192. With a screw driver, adjust con-
denser, (-516, located on top of the Ex-
citer Unit chassis as shown in Fig. No. 11,
page 52. Adjustment should be made
to the point where the signal is audible in
the receiver and then carefully made to
the ‘‘zero beat’’ point.
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193. Now, hold a neon bulb against the
rear top lug of the three gang tuning con-
denser. The proper lug is shown in Fig.
No. 11, page 52, and designated as point
“X’. With screw driver, adjust conden-
ser, C-509, to the point that provides maxi-
mum glow in the neon bulb.

194. With the neon bulb still held a-
gainst lug ‘“‘X’’) adjust condenser, C-502,
to the point of maximum neon bulb glow.
Now recheck the adjustment of condenser,
C-509, and condenser, C-502. Proper ad-
justment, in each case, is indicated by
maximum glow in the neon bulb.

195. The Type 02433 Exciter Unit is
now properly aligned for operation.

GENERAL NOTICE

196. IT MUST BE RECOGNIZED
THAT MAINTENANCE PROCEDURE,
COVERED IN THE PRECEDING PARA-
GRAPHS, SHOULD NOT BE PERFOR-
MED ON THE MODEL 150-B RADIO
TRANSMITTING EQUIPMENT UNTIL
THIS INSTRUCTION BOOK HAS BEEN
CAREFULLY READ IN ITS ENTIRETY.
OPERATING PERSONNEL SHOULD
BECOME COMPLETELY FAMILIAR
WITH THE MECHANICAL AND ELEC-
TRICAL CHARACTERISTICS OF THIS
EQUIPMENT. .. EQUIPMENT WHICH
THE PERSONNEL MUST OPERATE
AND MAINTAIN.



FIG. NO. 4

TO DISASSEMBLE MODEL 150-B RADIO TRANSMITTING EQUIPMENT

IN CONNECTION WITH PARAGRAPHS 151 TO 185 INCLUSIVE
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FIG.NO. 5
SERVICING THE TYPE 02520 RADIO TRANSMITTER

IN CONNECTION WITH SECTION V, MAINTENANCE INSTRUCTIONS

VIEW “A”

BLOCK UP IN POSITION SHOWN

VIEW “B”

FRONT PANEL OVERLAPPING TABLE EDGE
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FIG. NO. 6
FRONT PANEL CONTROLS

TYPE 02520 RADIO TRANSMITTER
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FIG.NO. 7
FRONT PANEL CONTROLS

TYPE 02433 EXCITER UNIT
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FIG. NO.
TOP VIEW. RADIO TRANSMITTER

8

TYPE NO. 02520
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FIG. NO. 9
TOP VIEW. EXCITER UNIT

TYPE NO. 02433




FIG. NO. 10
TOP VIEW. RADIO TRANSMITTER CHASSIS ASSEMBLY

TYPE NO. 02520
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FIG. NO. 11
TOP VIEW. EXCITER UNIT CHASSIS ASSEMBLY
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FIG. NO. 12
BOTTOM VIEW. RADIO TRANSMITTER CHASSIS ASSEMBLY

TYPE NO. 02520
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FIG. NO. 13
BOTTOM VIEW. EXCITER UNIT CHASSIS ASSEMBLY
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FIG. NO. 14
TOP VIEW. MODULATOR UNIT CHASSIS ASSEMBLY
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FIG. NO. 15
BOTTOM VIEW MODULATOR UNIT CHASSIS ASSEMBLY
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FIG. NO. 16
TOP VIEW. R. F. UNIT CHASSIS ASSEMBLY
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FIG. NO. 17
BOTTOM VIEW. R. F. UNIT CHASSIS ASSEMBLY
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FIG. NO. 18
TOP VIEW. POWER SUPPLY UNIT CHASSIS ASSEMBLY
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FIG. NO. 19

BOTTOM VIEW. POWER SUPPLY UNIT CHASSIS ASSEMBLY
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